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Honynognucanuat Memsp MHearnos [lanyes, ¢ | Ha ocHosarue un. 2 ot 33117 |

KauecTBOTO MW Ha WanbnHutened [upektop Ha MHMXEHEPUHI EA[L] — cbe
cepjanvile v aapec Ha ynpaeneHue — rp. [inoegus 4004, yn. Komatescko Luoce 92,
NH 115031764, H no A4C BG115031764, v BbB Bpb3Ka C y4acTueTo B fipoueaypa
JocTaBka 1 MOHTa)K Ha BeToHoBK KOMMNEKTHY TpaHcdopmaTopHi noctose /BKTTH”
1 pecp. Ne PPD 18-063.
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- nowaporacktesn npaxos 12 kg

- noXaporacyuten ¢ BurnegugeH Juokcna 5 g«u*"‘j
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KRP 2018
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HaumeHobakrue
BXOO 3A KABENW — 20kV ¢ XEPMETHUYUHW YNOBTHUTENNU

"HAUFF TEHNIK”

A

20 —

BETOHOB KOHTEMHEP — OCHOBA
METANMHA CKAPA 3A MOHTAX HA KPY

KPY — mun FBX SCHNEIDER-CCT1, CCCT1
BPATA

METANHA TPETPALA

MOKPYB HA KOHTEMHEPA

TPAHCOOPMATOP ~ BOOKVA

BPATA C BEHTWIALUMOHHA PELLETKA

TOKOBW TPAHCPOPMATOPU

IMABEH MPEKbCBAY — TABJIO HH

MACTO 3A ENEKTPOMEP 3A KOHTPOJIHO MEPEHE
KOHOEH3ATOPHA YPELBA

NMPOXOOEH BONT 3A 3A3EMIIEHME

OTBOP 3A KABEMW Cp.H.

BEHTMNALUMOHHA ( ABIOFACUTENHA) PELLETKA

N3XOOEH PASEAMHWTEN C NMPEONA3UTENM — TABO HH
KOHTYP " 3EMA"

HOCELLA WKWHA 3A KABENW

N3X0ON 3A KABENW —~ 400V ¢  XEPMETMYHW YNNBTHUTENN

"HAUFF TEHNIK”

21 — OTBOP 3A KABE/M (BPEMEHHO 3AXPAHBAHE)
Y\/\’
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KRP 2018

220V,50Hz,1P65

-OCBETUTENHO TANO C JL.H.XK. 1x60W

-KpeH Npexberay Ha Bparata ¢ 10p. H.3. KOHTaKT

-npexsceay / Knod oBukHoseH! 1P54
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WHXEHEPUHD EAJL —rp. INIOBJIAB S

1. IlpeapasHadycHue:

KoMmmaexTauaT 6Geroros Tpaschopmaroper moct /BKITI/ Cepus FK e
IpefHA3HAYEH 33 3aXPaHBaHe Ha OUTOBH U IPOMMIIICHY [0TpeGUTeNH OT KaOeHy JTMHHY
ro 20 kV. TpaucopMmaropHust IOCT IPeJCTAaBIfBa CaMOCTOSITCIIHA TTOCTpOHKa ¢
BHIMOMKHOCT 38 BHHINHO 00CIyKBAHE.

Tparchopmaropauar moct Cepus FK e HaIrbIHO 3aBBPIICH B dabpuaan ycnoBus
IPOAYKT BKJIFOYBAIL TPAHC(OOPMATOP, PAsHpesIeNuTeNHa ypenba cpeqHo HarpexeHue 10
20 V, ypenda Hucko Hampexerue 10 0,4 XV H BCHYKH HeoOXOANUMU [(OIBIIHUTEIHA
YCTpOHCTBA B CHOTBETCTBHE C HOPMATHBHUTE JOKYMEHTH ¥ H3MCKBAHMATA Ha KOHKPETHIA
TIPOEKT.

I1. Q61w U3HCKBAHNRL:

1. Yciosug 1o excinoaranus - 34 MOHTaX Ha OTKpPHUTO.

2. Temmieparypa Ha OKOJIHATA cpeia - ot - 25°C no +40°C.

3. Hapmopeka BUCOYHHA - gax 1000 M.

4, MakcuMajiHa BI2XHOCT Ha Bb3iyXa - 96% npu 20°C,

5. 3aMBpCABaHe — OKONHATA cpejia 6e3 TOKOIPOBOMUMHE NPAXOBe, AKTHBHH 43088 H

Hapw.

6. Oxonua cpejia — B3puBOGE30IacHa 1 IoKapobesonacta OkoIHa cpe/ia.

7. O6BUBKAa — MOHO 6JIOK OT BOJOINIBGTEH OETOH ¢ TOMIO H30IHpaHu BpaTH 33
JOCTBI K6M  paslpeleNuTeNHl ypeabm CpedHO U HHCKO HaNpexeHue M JABe
CPEIIYIONOXKHY Bpald Ha OTIENEHHETO 32 TpaHcGOpMATOpa ¢ BEHTHIALHOHHM PEIICTKY
ChC CHENHManed TPOMUI OCHTypsBally OXIaXIaHe Ha Tpanchopmaropa. Knac Ha
obsuBKata cwriacHo BJIC EN 1330-10,

8. 3aIuTa OT HACEKOMY IPH3aYH M ITHIM — OCHTYPABa Ce MOCPE/ICTBOM CIIEIHAITHH
MPEKH IOCTABEHH 38/l BEHTUIAIMOHHITE PSIICTKY HA BPATHTE,

9. RaseMIIeHHE — BCHUKY METATHH YaCTH Ha KOMIUICKTHIS TpaHcd PMATOPCH IT0CT
ca 3a3eMeHH TIOCPeICTBOM OOl BBTPELICH 3a3eMUTENEH KOHTYD, KOHTO 'Ge CBBp3Ba C
BHHIIIIS 3a3eMATENIEH KOHTYD Upe3 G0IToBe pasnonokeHy oT aeere quppay Ha BKTIL

10. OcperiieEHe — TPAHCHOPMATOPHHUS TIOCT KMa OCBETHLE %d\ ella M KIIOYOBe 3a
TAXHOTO YIpABNeHWE BBB BCSKO momemierye. Cpiyre ce\a XPRHBAT NpeIH IVABHHSI
npexscpad Ha ypenGa HH H ca sampTeny ¢ UPEHAsHTEN CRC CTQMACMA BIOXKKA H ¢

Hy)KHaTa KOMYTallHOHHA BE3MOXHOCT. \ )

11. 3amura OT KOHIEH3 — KOHCTPYKHHATa Ha oOBMPRQfa) MOKpPHBA, BPaTHIE M
CHCTeMATa 32 BEHTHJIALUs Ha TpaHcGOpMAaTOpHHS TOCT OC Ba CHIYpPHA 3alldTa Ha
CTEHHTE W TaBaHa OT KOHJEH3.

12. BesomachHa pabota - npe;iBm[eHH ca BCHUKH\| MEpPOIIpUITHS
wsuckranngra sa BJIC 10699-80 u [IVEY.
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WHXEHEPHAHT EAJL - rp. [VIOBJIB ! %

13. Tpauchopmaropuns moct /Cepus FK/ ce cwupoBoxpa—oT HiHC PyKIwst, 32
eKCIIoATAIlHA Ha OBArapckd €3MK He3aBMCHMO OT QupMara IpOU3BOIMTEN ~ Ha
pasmpenenutensara ypenda /KPV/, kosro e BioxeHa B Hero.

14. Monrax - Tpancdopmaroprus noct /CEPUST FK/ me usucksa QyHmamenT 3a
MoHTaX. CBIIMAT C& MOHTHpa B WM3KOI C pasMepd 3M X 4M, Ha JXBHOTO Ha KOHTO
IPEIBapUTEITHO € TIOJIrOTBeHA TpamMOoBaHa IACEYHA BE3rIaBHUNa. 1Ipu HeobXoamuMocT ce |
W3BLPILBa HUBEIAIMs Ha Tpadorocra,

[IpuchenuusBaT ce M3XOOHHUIE IIMHK HA NPEABAPUTEIHO OJIOTREHUS 323eMUTENEH
KOHTYP /R swemnenue < 4 2/ KBM 323eMUTCIHHTE GONTOBE, HAMHPAIIA CE HA CTPAHHYTHTE
crens Ha BKTIL. 1o Tosu maunH ce oChINECTBABA BPB3KA MEX/Y BETPELIHO H3THIHEHNS
3a3EMUTCNICH KOHTYD ¥ BBHIIHUS W BCHUKM CHOPBKEHHsS I1Id KOMILIEKTHES
TpaBcHOPMAaTOPEH LOCT, KAKTO M BCUYKY METAJIHK JACTH CE 3a3eMsIBaT.

15. OrBopu 3a xabenu — B ocHOBaTa Ha OOBHBKATA, KOSTO MPEJCTABIABA GETOHOB
MOHO OJI0K Ca IpelBHjeHH N0 5 Gpost OTBOPH OT KBM CIpana Ha ypenba cpejHo |
Hanpexenue. [Tpy npemuHaBane Ha 3axpaHBaIUTe Kabey npez TAX e HeobXOoIMo na ce
W3MI0NI3Ba CBOTBETHATa KabemHa apMarypa OCHTYpsBalna LENocTTa Ha KabenHara
n3onanust. Beexn tpancdopMaTopeH 1ocT ce OKOMILIEKTOBAHA ¢ Heobxomamara KabenHa
apMarypd B 38BUCHMOCT OT M3HCKBaHUSTA Ha KOHKPETHHS TIPOEKT.

III. Coenuduraiivs Ha KOHCTPYKIFSLTA:

HIMPHHA:
Ocuona - 2300 mm.
IToxpus - 2600 M,
HBJDKUHA:
Ocuopa - 3450 mm.
IMToxpur - 3750 mm,
Bucounna Han 3emata - 2000 mm.
JbnbounHa Ha ocHOBaTa - 800 mm. N
O6m1a Bucounna - 2800 M, . \
Terno ma mozicranimara (6ez anaparypa) - 8000 xr. \
O61o Terio ¢ TparchopMaTop - 12000xr.,
ITrom Ha ocHOBaTA - 7,94 m?

[aosams 4004, ya “Komarepcko moce” 92, Tea: 032460 38 82‘@211{(:‘ @32/ 6V B0 18 Cip3
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VEDKEHEPUHT EAJT - rp. INIOBJIUB | _fj_,,///z\'

V. JlompIHUTEIHA JIAHHM 38 KOHCTPYKIHAATA.

Crened Ha 3anuTa - IP-43
M3apsKIMBOCT HA yuap -201

M3 ApBKIMBOCT Ha TTOKPHBA - 3300 N/m?
Ksac na oOBHBKaTa - 10
YeToluaBOCT Ha OI'BH -B

VeroffamuBOCT Ha OTBH HA CTEHHTE B TaBaHa - 120 mum.
MUHEMAJHO Pa3CTOsSHHUE OT JAPYTH Crpajin
(3aBHMCH OT THIIA HA ChCEAHUTe TIOCTpoiiky) - ot 10 go 12 m.

V. OCHOBHM TEXHUYESCKU JaHHH:

Cranpapty :
BJC EN 62271-202:2014

BJIC 10699-80

BJC EN 61439-1-2012

IIYEY

Hapen6a Ne2 “TIpoTHBOIOKAPHE CTPORTEIHA HOPMHA™

Hapen6a Ne3 “MuHHMaIHN H3UCKBAHUS 33 OCUTYPSIBAHE Ha
3IPaBOCIIOBHY 1 GE30IaCHH YCIOBHA HA TPYL

Texuwyeckyd JagHH &

1. Hampexenve Ha CTpaHa BUCOKO Hanpexenue - 20 KV
2. Maxcumanno paboTHO HaOpeXKeHKe Ha CTpaHa
BHUCOKO HaIlpeXeHne -24 xV ™
3. Pa6oruo manpexenue (U.) Ha cIpaHa
HHCKO HaNpeXXeHHUe - 0,4 xV
4, HomunHaiHa 9ecToTa - 50 Hz
5. Bpoi paszm -3
6. Huso Ha p3onammsaTa Ha CTpaHa BECOKO
HAIIPEKEHHE - 50 xV \&\
7. Hanpexenue Ha n3onanuara (U;) Ha cTpana )
HECKO HAIPEKSHHE -690V
8. Msnspakano ummyincuo Harpesxerue (U 250us)
HA CTpana BHCOKO HalpeXeHHe - 125 %V

9. Mznwpixano umiyncro nanpexesne (Uimp)
Ha CTPaHa HUCKO HaIIPEXKeHHE

10.HoMunaieH TOK Ha MPEXXOB MOIIHOCTEH
Pazepunurer (In) 630 \

i *
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11.Homunaner Tox Ha u3BOA 3a Tpanchopmarop ~--200 A ( -

12. HomunaneH ok Ha Bxoma Ha KKV 3a .
pasnpenieleHHe M yIpaBlIeHHE Ha

crpara H.H. (I,,) - 1250 A
13.KpatkoTpaiino m3aepkal Tox (TOK HA TepMAYHA

ycroi4mBocT) Ha ctpana B.H. - 20 kA/ls
14. Tox Ha TuHAMHIYNA YCTOWIHBOCT Ha CTpana

BHCOKO HaIpeKeHHe -40 kA
15.Maxcumairia MommaocT BEa BKTII - 800 kVA
16.Monmoct Ha TpaHchopmaropa - 800 xVA
17 KparxoTpaliHo m305pKas TOK (TOK Ha TepMHYUHA

ycToiuuBocT) (lew) Ha ctpana H.H, - 30 kA/0,2s
18.Tox Ba muHamirana yeroitausoct (1) Ha crpara

HHCKO HalIpexXeHne - 63 KA
19.Knac na ob6susxara na BKTII - 10

20.CrereH Ha 3amiTa OCHIYpeHa dpes obBuBKata - [P43
21 Knacuduxanus va BKTII mo BeTpemna nera - IAC-AB

Haopaws 4004, ya “Komarenco rmoce” 92, tea: 032/60 88 82, aKc: 032/6'?’80 18 Crp
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V1. XapakTepHUCcTHKH Ha 4acT CPEHO HalpeXXeHHe: / )

B tparchopmaropuus moct Cepus FK e npensrzeHa BB3MOXHOCT 33 MOHTAX Ha
KOMILTEKTHY pasupenenurennu ycrpolictsa /KPY/ ¢ xombuaanms ot 1 fo 4 uuTerpupady
dymkmuonanuy Gioxa FBX ma ¢upma Schneider. ColnuTe NpHTEXaBAT CIEAHUTE
OCHOBHH XapaKTepUCTHKU:

- FBX e rama ot ¢abpu4no criuobeHu, TeCTBaHH B CBOOOIHO CTOSIIM IKadOBE C
BrpajieHs B TAX TOKOBOMEIIW WACTH /IIMHE/, KOMYyTallHOHHA 3all[UTa W W3MEpPBaTesIHA
auaparypa. EixexTpuueckuTe M MeXaHWYHY PabOTHH MEXaHM3MH Ca DasloJIOKEHH 3af
yegH4 IUIOYa, C BH3YalNHO yKa3BaHe H4 MHEMOCXeMa Ha IIOJIOMKEHHETO Ha
KOMYTaIlHOHHATA araparypa (3aIBOPEHo, OTBOPEHO ¥ 3a3EMEHO).

- Vpenture FBX ca caMoCcTOSTETHE H3IAI0 H30AMpaHH 61okose. ChCToAT ce oT

e XepMHTH3NPaH MeTATeH KOPIYC OT HepmkAaeMa (0e3 HeobXxomumoct
OT ITOJUIPHXKKA) CTOMaHa, KBAETO ca IPYIHPaHHd 3aeflH0 YacTHTe o[
HApeXeHHe,  MOIHOCTEH  paseMHHTEN,  3e3eMHTeN,  KoMOWHaIus
TIPeIa3UTEN-MOINHOCTEH Pa3eAUHATEI HITH IIPEKBCBaY.

e OTHeNIcHUE 33 HUCKO HALIPEKEHHE.

e OTrnenenue 3a 33 BIKBANINI MEXAHU3BM.

e (OTneseHue 32 IPEANA3UTENU 32 GYHKIIMATE MOUIHOCTEH pPase/(auTel-
TpeIIasHTeNH.

- Kopriyest Ha ypenbure FBX e pansiner ¢ SF6 ¢ ManoMerpuyHo Bauarane 0.5
bar. XepMeTHUHOCTTZ MY, KOSTO Ce€ TIpOBepsBa CHCTEMAaTHYHO B 3aBOJCKH YCIJIOBH,
OCHTYPSABA Ha KOMYTal{(HOHHATA allapaTypa 04aKBaHO BpeMe Ha *KHUBOT oT 30 ronuHu.

- PaGoruuTe XapakKTepUCTHKH, TOMydeHH 3a ypendmre FBX choTBeTCTRyBaT Ha
OIpeNeNicHAETO 38 “XepMETHUYHO 3aTBOpPEHA CHCTeMa IIOJ HaliraHe” B CLOTBETCTBHE C
npernopbkure Ha I[EC. MOIIHOCTHHS pa3efuBMTE]l M 3a3€MUTENAT OCHTYpsABAT Ha
orepaTopa BCHYKH HeOOXOIHUME FapaHIuy Ipu padora.

- Vpenbute FBX ca nperasHauery 3a paboTta Ha 3aKPHTO.

_ - B ypenbure FBX ca npensugesn BCHIKH OIOKUPOBKH HEIO3BO, auzg TOTPEIHA
KOMYTaIliH.

- Ypembure FBX ca ¢ TOOBIKHA KOHTaKTH C TPH TQOIIEN  [ONOIKCHI
(OTBOpeHO, 3aTBOPEHO M 343eMEHO) ¢ BepTHKajieH Xon. KJHcTpykuwsra My Upasu

eHOBPEMEHHO 3aTBapgHe HA pa3eJUHUTENT HWIH Ha TPGKLECBEYA M 3a3eMHUTENA
He8bIMOdNCHO. 3a3EMHUTEIIAT IIPUTEIABA BKIIOUBATEIHE CIIOCOOHQCT 38 KBCH CheJUHCHN,
CTIOpe[ H3UCKBAHUSITA Ha CTAHNAPTHTE.

- Vpenbure FBX mpuTexaBaT KakTo H30MAPAILA, TAKd MIpekLCBaIa GyHKIHA.

~ JlocTsIsT 10 KabenHOTO OTHeNeHNe MOXKe Ja ce OIoKHpPa ChC 3a3eMUTENs W/HH
MOIITHOCTHHMS Pa3eJUHUTEN WX IPEKBCRAYA.

3azemsiBate — CIelHajieH paboTeH JIOCT 3aTBapsd W OTBaps 3a3eMu

xoHTakTH. OTBOPET, MO3BONIBAIL HOCTHI JIO JIOCTA ce BIOKUpa OT KaIakK, Ko 45

\\
\\’i;;
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- VHOUKaTOpH Ha TONOKEHHETO HAa KOMYTAIMOHHATA araparypa -TIoCTaBeHH! ca
MUPEKTHO BBPXY pabOTHHTE BANOBE Ha YCTPOHCTBOTO C ITOABHKHM KOHTakTH. Jlasar
oTIpeJeJIeHO TIoKa3aHye Ha MON0KEHHEeTO Ha KOMYTAlMOHHOTO YCTPOHCTBO.

~ 3ameficTBal] JOCT — CHIMAT € KOHCTPYHMpaH ¢ aHTH-PEQIIEKTHO YCTPOUCTBO,
IPENOTBApATAIN0 BCSIKAKBEB OIMT 34 HENOCPEICTBEHO IIOBTOPHO OTBapsHE Ha
MOUTHOCTHHS PA3eAVMHHATEN KK Ha 3C3SMHTENS e 3aTBaPSHETO.

- 3akIroyBanyM YCTPOWCTBA — MOrarT Ja ¢ M3MoiI3BaT oT 1 xo 3 KIoyanku 3a
IIpeIOTBPATIBAHE HA :

o JlocTe fo paboOTHHS JIOCT HA MOITHOCTHHS pazelMHHTE] WIH Ha
TIpEKHCBAYA,
e [locTsn 1o paboOTHHS JIOCT HA 3a3eMHTENS.
e 3amelicTBYBaHe HA M3KITIOYBAITMA OYTOH ¢ HATHCKAHE,
- 3npaBaTa, ycTOMYMBA, HaAeXIOHA W HEIYBCTBHTENHA KBM BB3JICHCTBHSTA Ha

OKOJIHATa cpejia KoHCTpykuud Ha FBX Boxu 10 MHOTO Majika BEpOSTHOCT 3a TIOBPEJId BbB

BBTPEIIHOCTTA Ha KOMIUIEKHOTO KOMYTalUMOHHO yerpoiictso. Hezaucumo oT TOBa, 3a Ja
ce rapaHTHpa MaKkcHManHa Oe3onacHocT Ha nepconana, ycrpoiictBara FBX ca
KOHCTpYHpaH¥ Ja H3IbpKaT, 0e3 OIacHOCT Ha OHeparopa, BHTPENHa JIbIa IIpeIH3BHKaHA
OT HOMHHAJHHS TOK Ha Kbco cheguneHue 3a 1 cexynpma. Ciy4aiiHOTO CBBPXHAIATAHE B
pe3yiTaT Ha BBTpEINHATa J(bl'a C& OI'PAHMYaBa OT OTBAPSHETO HA MPEANa3Hus KianaH Ha
IBHOTO Ha METaJHUA KOXyX. I'a3bT ce oTBeXAa Jo 3axaHara yacT Ha FBX 6e3 ja 3acerse
YCIIOBHATA B IIPEAHATA YacT. YCTPONCTBaTa OTrOBapAT Ha IIeCTTe KPUTEepus, TOCOYEHH B
Hpunoxxenne AA ma IEC 60298 crmen mposezeHo wmanmranue 3a 20V craHmapTHO
W3IIMTBAHE,

- JIbroraceHeTo ce OChILECTRABA Ha MPHHIIKNA Ha aBTOIPOLYXBaHe B cpeja or SF6
ras.

NRosavp

&)
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V11, XapakTeprCcTHKH Ha YacT HUCKO HATPEKCHHIE!

ABTOMAaTHYHHTE OpeKbCBaiH Ca CHC CIe[HATE URKITI0UBATEIHA BE3MOXHOCT!

- 3aNS1250N 3P — 50 kA, 380/415V
- 3aNH3 910A 3P — 50 kA, 380/415V.

BepTI/II{aJIHﬂTe paseuHuTeNIH ca CHC cleaHaTa N3KIo9YBaTelna BB3IMOKHOCT!

- 3aNH3 910A 3P — 50 kA, 380/415V.
- 3aNH3 630A 3P — 50 kA, 380/415V.

TokosuTe TpaHcGhOPMATOPH Ca ¢ Kiac Ha TOYHOCT — 0,5.

TTaosams 4004, ya “Komarercko riroce” 92, rea: 032 /60 83-82, (:})31{6‘032[6780 18 Cmp.8
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CHELVIOUKALAS

Ha

Z)

beroHen koMILTeKTeH TPaHCPOPMATOPEH I10CT (BKTII) tum Cepus FK

| Hpomsomuren
KonTtelinep
1 | Korrefinep BKTII FK Kenezoberoy o npoekr brirrapus
Cromana Banmysana sri08a EJIC EN 10219-
2 | paBHOCTpaHHA- IOpemo 80/80/3 mm 12006 berrapms
TIOIMHKOBIHA
3 | AnymMuHHEB nHCT ﬁgﬁ% g 0(()))1\(41\4 ?53253 .11’ EN XnpBaTcka
4 | IlanTH CKpHTa - Homma
TPHCTPAHHO
> | bpasu JAKITIOUBAHE i Typrus
6 | boxrore BJAC 5619-73 Brarapna
7 | Daitxu DIN 934 benrapms
8 | llaitbw rogmomuy DIN 125 beirapus
9 | Iaitbu npyxuuau BJIC 833-82 Brarapus
BrEOIEY OKpHTHS Ha
KoHTeliHepa
“buToMen rpyun” — moz3eMua Homuyperationa resha
10 qacT MeMOpana 3a BAC 14854:1979 | Bearapus
XHIPOU30NALHL
[naxmoska 1
11 | “HET” — dacamua gacr BBHIIIHA Aparaga BJIC EN 998-1 Benrapus
MasiKa
Axsanmyp + Xuneppesmo /[ —~
12 HOKpHB I'pynn ¢ 6og, nax BJC 2823-83 I'sprius
13 | Ipaxoso Goanucpane Homrecrepra Gos AAMA2603-05 u epmanus
FIIAHIL EN12266
CHOpRKEHMS 1 allapaTH )
MonTrpasy B BKTIT A / \
Mogyn KPY: A ‘
BXOJ/H3X0/1- BXOI/U3XOH- \
oxpana — cxema CCT1
BXOJ/H3XO0/I- BXOI/H3XOI-
BXOJI/M3X0A-0XpaHa — cxemMa FBX
CCCT1 IEC 622741300 SCHNEIDER
14 BXOI/U3XO0/- BXOJ/M3XOJ- 24KV - T6kA - 630A IEC 62271102 ®panmis
BXOI/U3X0/~ BXO/H3XO0I-
oxpana — cxema CCCCT1
BXOJI/H3XO0}1- BXOJI/HIX0I-
BXOJI/H3X0J- BXOI/M3X0] — ”
cxemMa CCCC al S\;‘\\
YRR
MNOATIR
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IEC (BJIC EN
15 | Tpancdopmarop T™ 800/20/0,4 6007(6-111 TAT) benrapus
16 Crongemn npennazuten 24 16A, 25A, 32, 40 EC 60282-1, DIN SIBA
KV 43625, IEC 60644 | I'epmanma
17 | Cunos kaben CH N2XS(F) 2Y 1x50Mm° | VDE 0276 Brarapus
18 | Cmios xaben HH YY-K 1x240mm* VDE 0281 brnrapus
CENELEC Euromold
20 | Anaurop KI58 LR HD629.81:19%6 I'epmanus
. CENELEC PFISTERER
21 | Aparrop CONNEX size 0 HD629:81:1996 | Tepmams
]13 'IzlgogN 60947- Schneider
22 | ABTOMAaTHYeH NPEKLCBAY NS 1250 3P BIIC EN 60947- glectmc
2:2006 AR
SR T O —— NH3 910A 3P, 630A | BJC EN 60947- Pronutec
P paselt 3P 3:2009 Wcnanus
Schneider
24 | Toxor TparchopMarop 1250/5A BJC EN 61041-1 | Electric
Opannus
25 | MeTaIOOKCHAEH PaspPsIIHHK SPB-60/400 IEC 61643-1 E{i?i;er
26 | Kabenmen xanan LHD 20x20 BJIC EN 50085-1 Yexus
g7 | OeBeTHTEMNO 15010 220V 40W BACEN 60598 | Bearapus
BIAr03AIIHT.
Schneider
28 | Kpaen m3ximousaren 3A BJC EN 60669-1 | Electric
Dpanrs

Ha ocHoBaHwue un. 2
ot 33510

Cq

YTREpIH

ot 33J14

Ha ocHoBaHue un. 2
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ENGINEERING EAD

mll &

4004 Plovdiv, Bulgaria
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NOGINEERING 92, Komatevsko Shose Str., Teh +35932 508 588 engineering@eng.bg

Fax: +359 32 608 138 Wwiw,.eng.bg
WHCTPYKLUMA 3A MOHTAX

HA

BETOHEH KOMN/IEKTEH TPAHC®OPMATOPEH MNMOCT:

CEPUA FK, oo 800kVA

3a MoHTUpaHeTo Ha beTonua KomniexkteH TpaHcdopmatoped Moct (BKTI) e Heobxogumo

fla ce Hanpasy 1M3Kon cbrnacHo Yeprtem 1 .
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Yeprem 1

HHDIEHERHIT EAJL- 11108
N ; y
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JaneAshixy

1 K12 4040 = HUTR ueHTEH STasyoE
2 Dsparvure HICUNG A Ce wWFMMIRT M2 fRacioee of fix 20cu
4 THIMEDBAT AD ARCTEISHE H3 CHSAHE OGEIHE MALTHACT,
IRBHR UAE ND-TOARME OT CTEHABNTHUTS
3, 07 K130 A0 K-19 A8 & UBIRAHI 2004 CCHIAY OT GRARCTRG.
KURTD A3 CR THRMEOEE AD ACCTUPSHE CTErEH H3 YINeTHRgaHE K=0T7
Hap B2abCTflensra OOHEBE A% O UINbARI SO MACKYHA NOANDHKY,
4, BRTEH 32 rmAscHHA Narg kase D12/ BIB10)
&, Crovata 3 apvamypa 5220 (A
6, Ha Kata -105 A o UINWAM SPROFY MDA MM
Won soran keae CI2/GIBI), apapaia ¢ 1P vpena ©6.5 npes Mow,
7. FlausezHira 43 HATLNG OF GANECTPS U OBP. HBCURU CTARE Bb3 (CHBR
HI AHREHLK U MESITCHOAU © paSYATarUTe 6T ABUPATOPRUTE NPOBY
8, UrhomuTe €2 ApEsiepeH,) 33 HOXMNONDEHD HFTODIRBMR 16Kr/CHZ.
B, VaKoMa Ag €8 I3RLAKU KETD D6kl NOTADDEH © mpTe 2
10. T BUESKY NUADGHECHI BHA OKOAD ITPRAZTR HY TEMONOCTA A3 L2
USNTGAHY ADZHAM C NEDICERETHNY TIBSU U BRHUNE URNDCTHY KuADOCSAZEIA
T ADRYCR ML MOHTEM WA DER-UTS RAGUGHTY XDIZBOHTAAMD 10w H3 204
3 PEPTUKAMNT +/~ Gwl Ha 30y
B. Bxda 1 UBK0A 33 KEEAU - TARAED rpcacr Eascpo

CTECHDUKALIMR i
Ha dprupodidrag 30 160 nogrosen Gemon
(P [wpewu ¢6.5{ 8
meesg 25 -
o | emB220{A 1) = 2y
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TEST REPORT
No. 12617

CUSTOMER: ENGINEERING EAD .
92 Komatevsko schosse street, 4004 Plovdiv / BULGARIA
MANUFACTURER: ENGINEERING EAD

02 Komatevsko schosse street, 4004 Plovdiv / BULGARIA

TESTED 20/0.4 kV, 800 kVA Concrete Substation
PRODUCT:

REFERENCE IEC 622712022014

STANDARD:

TEST Internal Arc Test

PERFORMED:

TEST DATE: July 20, 2017

TEST RESULT:  Passed the tests (for IAC-AB)

Report has 16 pages and it is edited in 4 copies fion which copy 1 for laboratory and copies 2, 3
and 4 for customer.
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TEST REPORT No. 12617
1. IDENTIFICATION OF THE TEST PRODUCT

1.1. General informations

: Substation Switchgear
Type: FK 1x800 kVA with ECC-T FBX-C/24-20/C-C-T1
power typs transformer
Serial number/year: 0547/2017 DG-2017-W-25-0006/2017
Contract No: 705.2/3155/13.04.2017
Product receiving date: 17.07.2017

Product condition at receiving: ~ New

1,2, Technical characteristics of the tested object

Substation Switchpear
Rated power 800 kVA - kVA
Rated voltage 20 kv 24 kv
Rated current - A 630 A
Rated frequency . 50 Hz 50 Hz
Rated short - time withstand current;
- peak value - kA 50 kA
- r.n.8. vahuie - kA 20 kA
Rated dugation of short-circuit (t) 1 s I s
Internal fault current 20 kA - kA
Rated duration of internal fault current s 8
IAC classification AR AYFLR

1.3. Descyiption of the tested object
A Concrete Substation equipped with 800 kVA, ECO-T type, power fransfomer and Schueider
MV Switchgear,

1.4. List of drawings
The manufacturer has guaranteed that the ohject submitted for tests has been manufistured in
accordance with the following: drawings. ICMET has verified that these drawings adequately
represent the tested object. The manufacturer is responsible for the correctness of thede drawings
and the technical data presented,

The following drawings have been included in this test report:
Drawing sumber Revision
FK 1x800 kVA. (6 sheets) o

2. TESTS PROGRAM

\j\
2.1, One three-phase cwrrent calibration test,

2.2. Internal arc test for JAC-A with three-phase arc initiation and three-phase supply voltage
applied on input terminals, by means of flexible copper cables of 3x185 mm? The combined
vertical and horizontal indicators were placed in the front side of the assemblies at 300 mm
distance corresponding to accessibility class A.

@ ICMET Cralova 201 7/SCE
Code: F-03.18,04
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2.3. Internal arc test for JAC-B with three-phase arc initiation and three-phase supply voltage

applied on input terminals, by means of flexible copper cables of 3x185 mm’. The combined

vertical and horizontal indicators were placed at 100 mm distance, in front of all accessible sides
of the substation. All the doors of fhe substation were correctly secured and closed. .

Tests parameters were: [p= 50 kA, Tk =20 kA, tk=1s, f=50 Hz, U=6LkV,

Arcing point was initiated by means of a copper wire with 0.5 mm diameter.

Tests are performed according IEC 62271-202 clause 6.106 and Annex A.

3. ACCURACY OF MEASUREMENT

The guaranteed uncertainty for the measured voltages and currents taking in account the total
measuring syster, is less than 3%, unless mentioned otherwise.

4, RESPONSIBLE FOR TESTS: Eng. Stefan Seitan and Eng, Cristian Salceanu

5, PRESENT AT THE TESTS:  Eng. Borislav Bratoev from ENGINEERING EAD /
BULGARTA

6. TEST REPORT DOCUMENTATION: Oscillograms: 3 Drawings: 6
Photos: 4

® ICMET Craiova 2017/SCE
Code: F-(33.18.04




TEST REPCRT No. 12617
7. DATA OF TESTING AND MEASURING CIRCUIT

TESTING AND MEASURING DIAGRAM

1 Ik S¢ .

T —Power transformer ¢ —Capacitor
G ~Shortelreuil generator R ~Resistor
Ik —BkV circuit brecker TR ~Shock slep up tronsformer
Ip 12V protection circuit breaker 6 —Shock step down tronsformer
S¢ —B6kV making switch WM1=-MB—Meosuring points
Sk ~124Y making switch 0 —Apparatus to be tested
XR—X —Reactors K —Short—-circuit
PiE
Number of phases 3
Supply / Connection G3 /A
Transformer / Ratio TC4,5 67107
Earthing Supply -
Apparatus Net earthing connection
Reactor [me] | 133
Power factor <0.15
M1 - Test current — Rogowski coils 50 kA/V
MG - Test voltage — Voltage divider 50 kV/50V ]
M8 — Data acquisition system TRAS 1: 16 bit, 16 channels 2\

© ICMET Cralova 2017/5CE
Code: F-03.19.04
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8. LEGEND
Explanation of the letter symbols and abbreviations on the oscillograms:
U 12,U 23,U 31 = Voltage drop on arc between phases L1, 1.2, L3
11,12, 13 = Short~circuit currents on phases L1, L2, L3
UG = Supply source voltage

9, VALUES OBTAINED ON TESTS

Internal arc test
QOscitlogram no/2017 06247 06248 96249
Li| kV 6.2 6.1 6.1
] 12 | k¥ 6.2 6.1 &.1
AppHed voltage, bebween phase value TRy %2 61 61
Lt | kA 163 15.8 -48.9
L2 ]| kA 41,2 =39.1 -34.1
Peak value of current G TeA .1 514 57
Equivalent rms value of shor{-cireunit Ll %A 201 20.2 20.1
current, phase value 12 | kA 20.1 20.1 20.1
? B3| kA 20.3 20,2 20.2
Voltage drop on arc, between phases L1z, kV . 0.64 0.61
values 4 L23] k¥ - 0.75 0.64
La| kv - 0.71 0.69
Average rms current kA 20,17 20.17 20,13
Arxc durajion 3 - 1 1

Oscillogram no./2017 REMARKS

06247 Current calibration
96248 Internal arc test for JAC-A
96249 Internal arc test for JAC-B

Detailed aspects of 20/0.4 kV, 800 kVA Concrete Substation before and after IAC-AB tests are
presented in photos 1 to 4.

The ambient temperature was 28 °C.
16, TEST RESULT
The criteria to pass the test from clauvse 6,108.5 from IBC 62271-202 a@iég
<

20/6.4 KV, 800 KVA Concrete Substation passed the internakage testforTAC-AB .

- END OF DOCUMENT -
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\KF i

Photo 1 - Aspect of 20/0.4 kV, 800 kVA Concrete Substation
in test circuit before internal are test for TAC-A

Photos 2 — Aspect of 20/0.4 kV, 800 kVA Concrete Substation
in test circuit after internal arc test for JAC-A

@ ICMET Cralova 2017/SCE
Code: F-03.19.04

4 ) e
R ’ ‘ﬁr..__f-' S ]

T ’ RNy

~ ) EAieidit




TEST REPORT No. 12617 Page 8

Photo 3 — Aspect of 20/0.4 kV, 800 kVA Concrete Substation
in test circuit before internal arc test for JAC-B

i by

Photos 4 — Aspect of 20/0.4 kV, 800 kVA Concrete Substation
in test circuit after inlernal arc test for JAC-B
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Bvearpier L {368 ks E©.00 majity B1%4 e

Oscillogram No. 96247 ¢ 2017
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TEST REPORT No, 12618 PAGE 3
1. IDENTIFICATION OF TEST PRODUCT
1.1. General informations

Concrete MYV Switchgenr LFower

Substation transformey
Type: FK 1x800kVA FBX (-T1 Schneidar T™ 800-20

(ECO-T)
Serial namber; 054712017 DG-2017-W-25- 212687
0006/2017
Contract No: 705.2/3155/13.04.2017
Product receiving date: 17.07.2017
Product condition at receiving: New
1.2. Techmical characteristics of the tested sbject . -
Concrete LV Penel Power transformer
Substation

Rated power 800 kKVA - - 800 kVA
Rated voltage 20/0,42 kV 0.42 kV 20/0.42  kV
Rated current - 1250 A 23.09/11547 A
Rated frequency 50 Hz 50 Hz 50 Hz
Short-circuit voltage - - - - 56 %
Connection - - - - Dyn5
Total losSes - - - - 9877 W

1.3. Description of the tested object
A Concrete Substation equipped with 800 kVA, ECO-T typs, power transfomer and Schneider MV
Switchgear.

1.4. List of drawings

The manufacturer has guaranteed that the object submitted for tests has been manufactured in
accordance with the following drawings. ICMET has verified that these drawings adequately
represent the tested object. The manufacturer is responsible for the correctness of these drawings and
the technical data presented.

The following drawings have been included in this test report:
Drawing number Revision
FK. 1x800 kVA (6 sheets) 01

s

i
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2, TESTS PROGRAM

2.1. One temperature-rise test of the framsformer outside the substation af total losses
Ppo = 9050 W, up to the oil stabilisation, followed by the heating at rated current In = 23.09 A for
one hour,

Supply was performed on medium voltage winding and short-circuit was performed on low voltage
winding.

2.2 One temperature-rise test of the substation.

2.2.1 One temperature rise test by supplying the transformer on the medium voltage winding, at
total losses Pe = 9050 W until oil stabilisation, followed by the heating at rated current In = 23,09 A
for one hour and the low voliage winding were short-circuited.

2.2,2 One tempsrature rise on low voltage equipment at J=1250 A.
2.3 Determination of thermal class of the substation.

Tests ave performed accarding to JEC 62271-202 clause 6.5,

3. ACCURACY OF MEASUREMENT
The guaranteed uncertainty for the measured voltages and currents taking in accoﬁnt the total
meaguring system, is less than 3%, unless mentioned otherwise.

4, RESPONSIBLE FOR TESTS: Ing Catalin Boltasu

5, PRESENT AT THE TESTS:  Eng. Borislav Bratoev from ENGINEERING EAD /
BULGARIA

6. TEST REPORT DOCUMENTATION: Oscillograms: 1 Drawings; 6
Photos: 1

P4
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7. TEMPERATURE-RISE TEST
7.1. Three-phase supply circuit for temperature rise test

HPTOY

Fip. 1 - Test diagram for current paths temperature-rise test

G - Generaior type GSAM - 390 kVA, 400V, 50 Hz

PC - Connections panel

T - Adapting transformer consisting of 3 single-phase transformers 400/25 V, 10 kA, 50 Hz
CR - Rogowski coils 12 kA

CT - Current transformers type CIRSO - 2x50/5 A

LY - Low Volage equipment

PT - Power Transformer tested

PA - Power analysing device

NPT  Substation test installation

7..2 test conditions and calcnlation relations of temperature-rise

Test stage I jH
Losses Current / period
Load type (W) (A [ minutes)
8400-+650=0050 23.09/60
where:
0, = (R, / R)*(225 -+ 6)) - 235 - for aluminium winding
AD =0,-8,
AB, =8,-0,

8, , 8, -windings average temperature (msxde the substation and outside the substation)
R, R, - windings resistance measured in cold condition (inside the substation and outsxde the

substation)

R, R, - windings resistance measured at shutdown(inside the substatiol /an om Ide the

substation}

8,, 0,- enviromment temperature in cold condition (inside the subsiasion &nd uts:de the
substatior) _

8, , 6, - environment temperature at the end of temperature-rise test (inside\the substation and
outside the substation)

A8, A®’ - windings temperature-rise (iuside the substation and outside the | substation)

8, , 6, - oil average temperaturs at the upper part(inside the substation anchgiitside th

A, , A8, - oil temperature-rise (inside the substation and outside the

?g&;‘? ETogqasi;Dg: 2077/BCHTID 7 K =
—~ BAPHO C OEMUM@
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8. RESULTS OBTAINED AT THEST
8.1 Temperature-rise test on the substation
Determined valves 7
Windings R, 8, R, 6, 8, AB A8,
(€2) (C) ) 0] (C) (K) )
HV 4,394 5,130 98.69 72.28
LV 1.413x10 | 23.22 1.841x10°] 26,41 08.40 71.92 60.32
3

where:

HV - high voltage winding
LV - low voltage winding

Remarks:

Values of the measured resistances and calculated temperatures are presented in pages 5 ta 9.

8.2 Measured values of currents, losses and temperatures on the transformer ouiside the

substation
Time Hour 08:00 | 12:00 | 14:00 | 15:00 | 16:00 | 17:00 ]18:00] 18:01 | 19:01
Cutrent on T, | A 12452 23.37 | 23.14 |23.10]23,09 | 23.09 {23.00] 23.09 | 23.10
Thases L, | A | 2431 [23.40 | 23.12 {23.09 | 23.09] 23.10 |23.09] 23.00 | 23.09
T | A | 2454 23.45 | 25.10 | 23.00 | 23.10]| 23.09 {23.09] 23.09 | 23.09
Averagoourent |1, | A |24.52 | 23.41 | 23.15 [23.09|23,00 | 23,00 |23.09] 23.09 }23.00
Measured P, | W | 2030 | 2953 | 2992 | 3080 | 3088 | 3186 | 3218 | 3220 | 3243
loss P, | W | 3036 | 3045 | 3007 | 3124 | 3129 | 3131 | 3144 3144 | 3172
P. | W | 3084 | 3052 | 3051 | 3179 | 3203 | 3217 |3258| 3259 | 3204
Total loss P | W | 9050 | 0050 | 9050 | 9383 | 9420 | 0534 9620 | 9623 | 9709
8, | °C | 23.02 | 24.10 | 25.10 | 25.38 | 25,76 26.20 |26.28| 26.28 | 26.33
. [, [°C [23.05| 24.17 | 25.18 | 25.44 | 25.81 | 26.31 |26.37] 2637 | 2644
iﬁ;ﬁﬁt 8. | °C | 23.08 | 24.23 | 25.24 | 25.47 | 25.84 | 26.43 |26.49| 26,49 | 26.56
B.. | °C |23.11 | 24.25 | 25.31 | 25.51 | 25.90 | 26.51 |26.50| 26.50 | 26,58
B, | °C | 23.07 | 24.19 | 25,20 | 2545|2582 | 26.36 |26.41| 26.41 [?26.48
Qil temperature |6, °C {23.22 85.81 |86.73} 86.73 | 87.51
ggetempmm" A9, | °C | 0.15 | 48.94 | 56.17 | 57.61 | 58.52| 59.45 |60.32| €032 _@(.@3\

where:

B,y 3 By 5 Oy By - environment iemperafnre in 4 measuring points

8, - environment average temperature: 8, = (8 -+ 0, + 8,5°+0,)/4
I, L, L - phase current

Py, Py, Py - phase power

Pn - total loss

® ICMET Cralova 2017/8C+TID
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8.3 Values of the high and low voltage windings resistances measured affer shutdown on the
transformer on the substation

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

tpmind | Ry [ Ryy fmQ]
1 11.838 5.714
2 1.835 5.699
3 1.833 5.686
4 1.831 5.673
S 1.829 5.661
6 1.828 5.649
7 1,827 3,638
8 1.825 5,628
9 1.823 5.619
10 1.822 5.609
11 1,820 5.601
12 1.818 3,593
13 1.815 3.586
14 1.812 5.579
15 1.810 5.570
16 1,807 5.560
17 1.804 5.549
18 1.801 5.537
19 1,798 5,525
20 1,795 5.512

* The windings resistances determination at the time of shutdown (t):
R, = 5,730 Q - high voltage winding
R, = 1.841*10°Q - low voltage winding
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8.4 Temperature-rise of the low voltage equipment
Table
5
No., Elements and temperature Temperature-rise JK]
measuring points Measured Specified
1 2 3
1 | General bus bars 51.27 51,90 51.23
2 | Input Circuit Breaker (1250A) 66,72 67.61 66.83 70
Output Circuit Breaker (1250A) 65.24 66.31 65.38
3 | Input fuse(400A) 26.37 27.58 26.14
Output fuse(400A) 26.90 26.88 26.40
4 | Circuit Breaker 1250A handler 10.52 25
5 1 Low voltage compartment 22.29
environment )
6 | Power transformer
- Upper part 51.28 -
- Middle part 45,63 -
- Lower part 37.68 -
- Power transformer environment 20,51
7 | Bovironment temperature 26.41 -

@ (CMET Craiova 201 7/B8C+TID
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9. THERMAL CLASS DETERMINATION

To assess the thermal class the following refations (according to IEC 62271-202 <l, 6.5) will be
applied:

At _ttl nl9
Aty =ty - 1,
At =At2"At1

where:

t, = temperature of the transformer windings outside the substation,

t, = environment temperature at the end of transformer temperature-rise test outside substation
At, = temperature-rise of the transformer windings outside the substation

t, = temperature of the transformer windings inside the substation

t,, = environment temperature at the end of transformer temperature-vise test inside the substation
At, = tempetature-rise of the transformer’s windings inside the substation,

At [K] ALIK] | t,I°Cl | t,[°Cl At [K]
HV winding 63.79 7298 | 98.60 8.40
LV winding 63.33 71.69 | o840 | 26.41 8.66
oil 52.68 60.32 | 86.73 7.64

Data are according to Test Report
Lemi Transformers No. 212687 type
THM 800-20 R00KVA, 20/0.42LV

Thermal class: becauge 5 ¥ < At < 10 K == Thermal class is 10

NOTE: Aspect of the 20/0.42 kV, 800 kVA Concrete Transformer Substation in test circuit is
presented in photo 1.

10. TEST RESULT:

The acceptance criteria from cl. 6,5.105 of IBC 62271-202 were fulfilled.

20/0.42 kV, 860 KVA Conerete Transformer Substation passed the temperaturgygisetest
and the thermal class is 10,
- END OF DOCUMENT -} \f S
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Photo 1 - Aspect of the 20/0.42 kV, 800 kVA Concrete Transformer Substation
during temperaitre-rise test
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NATIONAL INSTITUTE FOR RESEARCH, DEVELOPMENT
AND TESTING IN ELECTRICAL ENGINEERING WP,
N NP TESTING

ICMET CRAIOVA ey

-ﬁf\.._/%’- N

3 =3 - |
HIGH VOLTAGE Division TEIEIRE (2.
' - . 2y NN E SHENISOME 17023200,
Low and High Voltage Festing Laboratory ™7 2\ wermmmorsinne

11i038
200746 CRAIOVA, Blvd. DECEBAL, No,118A, ROMANIA
Matriculation certificate: Jq 6/312/1999, VAT number 803871599
Phone: + 40 0351 402425, 404888; Fax: + 40 0351 404890
www.lemet.ro ; E-mail: market@icmet.ro

TEST REPORT
No. 45933 / 25.07.2017

acerediled for

1. CUSTOMER: ENGINEERING EAD
Address:92, Komatevsko schosse street, 4004, Plovdiv - BULGARIA

2. MANUFACTURER: ENGINEERING EAD
Address:92, Komatevsko schosse street, 4004, Plovdiv - BULGARIA

3. TESTED PRODUCT: Concrete Substation 1 x 800 kVA

4. REFERENCE STANDARDS: |IEC 62271 - 202 : 2014; IEC 60529 : 2013

5. PERFORMED TEST: ~
I~ Verification of the protection degree IP — 43
it Mechanical impact test (IK Code)

6. TESTS DATE: (19; 20).07.2017
7. TESTS RESULTS: The product passed the test,

The test report contains 8 pages and is edited In 4 copies, eopy no. T remain in laboratory and copies
2+ 4 are sent to the customer.

Ha ocHoBaHue un. 2
ot 33514

Warnings: .
& The results refer only to the testad product,
b, Publication and reproduction of the contents of this report in any other for unlesad\
allowed without writing approval of Division 1o which laboratory befongs.
c. Al signatures of the present report are otiginal ones,

mplete-bhotocopying is not
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1. IDENTIFICATION OF THE TEST PRODUCT: Concrete substation
Type: Serlal FK

Serial / year: 0547 / 2017

Technical Specification / Drawings: - / -
Client test order; 705.2 / 3155/ 13.04.2017
internal test order: 23314 /19.05.2017
Product receiving date: 19.07.2017
Product condition at receiving: New

2, THE MAIN TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

- Rated voltage: 1 x 800 kVA
- Rated frequency: 50 Hz
~ 1P of Protection Degree : IP 43,

3. TEST PROGRAM: N
I« Vaification of the protection degree IP — 43 (
- Mechanical Impact test (IK Code)
Ha ocHoBaHue un. 2
ot 33J14
4. RESPONSIBLES FOR TESTS:
" z ?_-1 :,g, \.\
BAPHO C OPUTURATIA - 9 |
5. PRESENT AT THE TESTS: A\ /
& - .. ¢ Cofl -1 22,01(e)
e ® ICMET Craiova — 2017



TEST REPORT No. 45933 page 4 of 8

l. VERIFICATION OF THE PROTECTION DEGREE IP — 4.3

. Test date: 19.07.2017

1 .
2. Test standard; |EC 62271- 202:2014, subclause 6.7.1; IEC 80529:201 3, scl 13 and 14
3. Environnmental conditions: t = 23.5 °C: RH = 54.1 %

4. Test procedure / Test set-up:

a. Verification of the first characteristic numeral ”4”
a.1. Protection against access to hazardous parts
a.2, Protection against the penetration of solid foreign objects

Fora.1 was used the test access probe of 1 mm diameter and a length of 100 mm.
For a.2 was used the object probe of 1 mm diameter.

Result: They did not penetrate the test object.

(Calibration Certificate No. 01.01 1425 / 2015 — INM Bucuresti)

Measuring uncertainty is +0.010 %. :
The reported uncertainty is an expanded unceriainty, based on a standard uncettainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 %.

b). Verification of the second characteristic numeral ”3”, against water
splashing

Water was sprayed at an angle up to 60° on efther side of the vettical. N

Was used the test device with counterbalanced compliant with fig.5 of IEC 60529.

Test conditions: - water flow rate = 101/ min:

. - duration of test = 856" .

Surface area (excluding mounting surface) of tested object:

(Calibration Certificate no. 02,03 - 403 / 201

Measuring uncettalnty Is =3 %,

The reported uncertainty is an expanded uncertainty, based on a stafdard tncertainty multiplied by a
ooverage facior k = 2, providing a level of confidence of approximately 9%/,

Result: There was no ingress of water into the test object.
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It - MECHANICAL IMPACT TEST (IK CODE)

1. Test date: 20.07.2017
2, Test standard: |EC 62271202 : 2014, clause 6.101.3
3. Environnmental conditions: t = 23 ‘CiRH=59.4%
4. Eqguipment used:
- Pendulum hammer 5-50J, ICMET Craiova,
(Calibration Certificate no. 1683PH17/ 14.08,2017- DRML Plolesti)
5. Testing procedure;
Degree of protection against mechanical impacts specified by the manufacturer is IK 10
( impact enargy 204 ), according IEC 62262, Tahle 1.

Verification of IK code was performed on the enclosure of the substation fully assembled,
as under service conditions,

During the test, the enclosure was mounted on a rigid support, on the floor,

Using the pendulum hammer, five impact of 20J energy were applied on the doors
and on the windows( Foto 8 ),

The blows were evenly distributed on the exposed faces of the enclosure,

No more than three impacts was applied in the strroundings of the same point of the
enclosure; it was applied just one impact at the same point.

7. Test Resulis: '
After test, the enclosure had no deformations or damages ( the paint was not removed ).

Clearance and creepage distances remained the same.
The protection degree of the enclosure was maintained.
The product passed the test,
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ROMANIAN ACCREDITATION ASSOCIATION - RENAR

Bucharest, Calea Vitan no. 242, sector 3, zip code 031301
CIF RC 4311980

) \‘-,\npi‘,,?‘

N b ol A
Yy E
ST

RENAR is EA-MLA signitory for Testing.

ACCREDITATION CERTIFICATE
No. LI 1036

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

NATIONAL INSTITUTE FOR RESEARCH-DEVELOPMENT AND
TESTING IN ELECTRICAL ENGINEERING

Craiova, Decebal Avenue no. 118 A, Dolj county

through
Low and High Voltage Testing Laboratory

fulfills the requirements of SR EN ISO/CEI 17025:2005 and is competent to carry on
TESTING activities, as it is detailed in the Annex of the present accreditation
certificate.

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

The present certificate includes Annex no. 1 (43 pages), which is an integrated part of
this certificate.

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

Date of initial accreditation: 10.10.2014
The accreditation is valid until; 09.10.2018

GENERAL DIRECTOR PRESIDENT OF THE ACCREDITATION CQUNCIL
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ENGINEERING EAD
97, Komatevsko Shose Str.,
4004 Plovdiv, Buigaria

engineering@eng, bg
www.eng.bg

NOINEERING

OEKNAPAUWUA 3A CLOTBETCTBUE

Nonynognucaruat, WFXKEHEPUHT EALL

(hauMeHoBaHWe Ha APYKecTBOoTo / hupMaTa NPOVABOAUTEN Il HEOB NPEACTaBUTer)
yn. “KomaTtescko woce” Ne 92, rp. Mnoeaus 4004

(appec Ha drpMaTa)
Hexnapupam Ha cobcTBeHa OTIOBORHOCT, Ye NPOAYKTUTE!

BKTT1, cepust FK, 1x800KkVA - npouseoacTeo Ha MHXEHEPWHT EAQ

(HauMeHOBEHWE Y THPTOBCKa Mapka, TUN UM moaen, Ne Ha napTuaaTa, ussaaxaTa (npobata) Ui cepuATa,
eReHTyanHo npousxod v 6poil Ha exsemnnspuTe)

3a KOUTO Ce OTHACH Tasu Jexnapanins, ca B CbOTBETCTBUE Che chnegHna(Te) cranaapt(v),
TexHuuecko ogobpexrie (TO) unm apyr(n) HopmaTueeH(n) axT(ose):

bOC EN 62271-202:2014,

(HanMMEeHOBAaHME WNW HOMEP W AaTa Ha usfaraHe Ha cTaHaapTa(tuTe), TO unmu apyr(ute) HopmaTvseH(n) akT(ose)
1 B CbOTBETCTBHE C Hapep,6aTa 3a chlulecTBeHTe U3ucCKBaHWA 1 oligHABaHe
CHLOTBETCTBUETO Ha CTPOUTENHWUTE NPOAYKTU ChUleCTBEHN KU3ncKBaHKUs 3a De30nacHOCT
Ha opyTy Hapenbu 3a oLeHaABaHe Ha CbOTBETCTBUETO:

Vve (HavmeHoBaHue), agpec 1 uAeHTUGUKaLNOHeH HOMEp Ha YMbITHOMOLLEHO NuLie 3a
OLieHSIBaHE Ha CLOTBETCTBUETO (KOraTo ce U3NCKBa):

Homep 1 faTta Ha n3aaneHy cepTudbrkaTyh, TEXHUYECKN 000PEHNs N NPOTOKOAN OT
nsnuTeaHe (B cny4ai, 4e uma Takusay):
WanuTRaTeneH npotokon 12617 ot 27.07.2018 ~ ICMET CRAIOVA

CneuuddHY N3UCKBaHUA, CBbp3aHy ¢ ynoTpebaTa Ha npoaykra (yKasaHus 3a
npoexTupaHe, UNbHeHue 1 ekcroaTaunsa)(Moxe Aa ce NPUNoXAT OTAEMHO KbM
R AeknapauuaTa):

Hexnapuipam, 4e MU € N3BECTHA OTFOBOPHOCTTA, KOATO Hocs cbrnacHo 4. 313 o1 HK.

Ve

Ha ocHoBaHue un. 2
Wanenuul  or 33ng

10.08.2018
rp. [noeaus

(chamusvs, 5

(MsICTO ¥ faTa Ha UspasaHe) HETOR Npeac
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ENGINEERING EAD

92, Komatevsko Shose Tel:_(+‘33§'—3," engineesingi@eng, by
Str., 4004 Plovdiv. Tax: F35 www.eng.bg

ENGINEERING Bulgatia 3260813

DEKNAPALIUA 3A CbOTBETCTBUE

Donynoanucauuar [Membp HWeanoe J[laHyes, cC [Haocrosanne un.2 ot 33M7 |

KauecTBOTO MW Ha WanbnuutenseH [upextop Ha MHXXEHEPUHIT EAL] — cbe
ceganvle u agpec Ha ynpaenenue — rp. [nosave 4004, yn. Komarescko Lioce 92,
WH 115031764, AH no OAC BG115031764, n BbLB Bpb3Ka C y4acTheTo B npoudeaypa
J]oCTaBKa 1 MOHTaX Ha BETOHOBK KOMMNEKTHY TpaHcdopmaTopHu noctose /BKTTT/
1 ped. Ne PPD 18-063.

OEKNAPUPAM,

ye cbrnacHo T1.6.8 ManuTBaHua 3a oueHKa Ha NOCNepcTBMATa B CrejcTBMe Ha
FOPeHeTo Ha eriekTpuyecka Avra oT BbTpeweH pedeekt (EN 62271-202:2014,
npunoxeHune A, kputepun 1-5, IAC-AB):

BanugHocTTa Ha pe3ynTaTuTe OT U3NUTBAHETO, NPOBEAEHO BbPXY KOHCTPYKUUA
Ha BeToneH Komnnekrex TpaHcthopmatoped Moct (BKTTT) Cepuna FK, o 1x800kVA ¢
pasmepun: 2,90m x 2,10m x 2,46M - e pasnpocmpaneHa Ha beToHeH KomnnexreH
TpaHcgopmaTopeH NocT (BKTIT) Cepus FK, go 1x800kVA ¢ pasmepu: 3,45m x 2,30Mm
X 2,80m, npu criasBaHe Ha YCNOBUETO, Ye MBLPBUYHOTO W3nuTBaHe e Buno no-
3aTpygHuTenHo (no-manbk obem Ha NOMEelleHWeTO 3a OTBeXJaHe Ha rasosete) u
KOHCTPYKUMATA € efHaKBa ¢ Tasy Ha uanursaHoto bKTTI.

PeayntatTe OT U3NUTBAHETO CE& OTHACHT 3a:

- Tok Ha gbrata n nNPOABIMKUTENHOCT Ha Abrata; (J\,

BbTPELLHA NOBpesa;

- HanpasneHue Ha ABWKEHMETO Ha NOTOLWTE a3 oT Abrata, Abik u\a‘éé Ha/

- PGSMGPM W pasnonoxexne Ha KoMmnnekTHata noAcraHuyus;

- KOHCprKLlVIFI N MexaHi4iHa 3fpasnHa Ha obBvBKaTa, n naperpagsnre

"
AN

CTEHW;

- BeHTURAUNOHHWN peLleTKY;

- Xapamepmcmxw Ha cKUCTemMaTa 3a orpaHn4asaHe.

Crp.1or2




ENGINEERING EADR
92, Komatevako Shose

m Sir., 4004 Plovdiv,

. g ENGINEERING Bulgaria

MpunoxexHue:
1. Yeprexu Ha BKTT1, Cepus FK, go 1x800kVA ¢ pasmepu: 2,90m x 2,10M X
2,46M (B ripoToKon oT TuNoBo uanuteaHe) u Ha BKTT, Cepus FK, go

1x800kVA c pasmepu: 3,45m x 2,30m x 2,80m;

Tel: +35%32.6
Fax: ¥339

e

08 588

engincerine@reng.be
wwyw.enbg

32608 138 )

]

Cmp.2or2

2. [poTOKOIT OT NPOBEAEHO TUMOBO USNNUTBAHe Ha ,TeCT Ha BbTPelUHa abra’
cbrnacHo knac IAC-AB 20kA 1s ot ManuteatenHa JlaGopaTtopus 3a CpegHo
Hanpexerue — ICMET Craiova.

Ha ocHoBaHue un. 2
ot 3311
10.08.2018 . UsnbnHutened upe
rp. Nrosnus,
ﬁﬁ
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ENGINEERING EAD
a2, Komatevsko Shose Str.,,  Tel: +35332 608588  engineerin@eng.bg
4004 Plovdiv, Bulgaria fixiiB_?E 32608138 www.eng.bg

OEKNAPALIMA 3A CbOTBETCTBUE

Donynognucanust flembp MHeanoe [lawyes, ¢ [HaocHosanue un. 2 ot 331 |

kavyectsoto MM Ha WanbnuureneH [upexktop Ha MHXEHEPURIT EAL — cbe
cefianuule 1 agpec Ha ynpaenedue: rp. Inosaus 4004, yn. ,Komarescko woce” 92,
YH 115031764, WH no AAC BG115031764, 1 BB Bpb3Ka ¢ y4acTUeTo 8 npouenypa:
,JocTaBka 1 MOHTaX Ha BeToHOBM KOMNNEKTHU TpaHcdopmaTopHu nocrose /BKTTI
v ped. Ne PPD 18-063.

OEKNAPUPAM,

AHANOIMMYHO 3AKITKOYEHUE ot nanuTeaHuA Ha ,TecT Ha BbTpeLLHa gbra’
Ha BKTI Cepus FK, o 1x800 kVA c pasmepu: 3,45m x 2,30m x 2,80Mm.

OBeKT Ha N3aNUTBAaHE:

GabpuyHO M3roTBEH U TUMOBO ManuTaH BetoHeH KomnnekteH TpaHcopmaTopeH
Moct (BKTM) Cepus FK, no 1x800kVA ¢ pasmepu: 3,45m X 2,30M x 2,80Mm (yernoghg:

labapum B). /\
\\ﬁ _

Manntanue, Hopma: %
IAC-AB 20kA / 1s cnopepg EN 62271-200, MpomeHNnUBOTOKOBH | KO y\ LIUOHHN
u \o

anapary B MeTanHa obBuBka 3a obsaBeHW HanpexmeHua Hag 1K BUCOKM,

BKITIOUUTENHO B2KV.
"t

Cnpagka.

Manutanua Ha BKTT1 Cepua FK, go 1x800 kVA ¢ pasmepu: 2,90m x 2,10m x 2,46m.
(venosewo. Mabapum A) 8 Vanuteatenda Jlabopatopus 3a CpepnHo HanpexeHue -

ICMET Craiova - PymbHUsA
WNanutanue Ne 12617
Harta: 27.07.2017r.

Cp.lor3




ENGINEERING EAD /—_‘

Feli +350 32 ﬁoéUngﬁi{:es'ing@eng.hg

92, Kamatevsko Shose Str.,
4004 Povdiv, Bulgary Fax: +359 32608 138 www.eng.bg
[TokasaTenv Ha K3NUTBEHETO:

Tok Ha BbTPeLHa | | FK o 1x800kVA / rabapnt b= | FK a0 1x800KVA / rabaput A = 20 | U3ITBITHEHO
aovra v kA
NPOABLIKUTEINHOCT

t Fx Ao 1x800xVA / rabapur 5 = 1 FK A0 1XBOOKVA [ raBapur A = 1

sek
[Tocoka Ha rasa ManyckaHeTo Ha HansraHeTo e Ha fony U3MTBIIHEHO
Pasmepu v [broxuHa 1 wpvna U3NBIHEHO
MPOCTPAHCTBERO Paamepu Ha gbroracutenHara peluerka
WanblHeHne zp A P

0,11m

BbTpeluHnusa obem e efunH h cbil ( paBeH)
KoHcTpyxuus 1 OueHxa Ha: U3MTBIIHEHO
VISAPANINBOCT HA | \1atepuany (6eToH, cTOMaHa, anyMuHniA)
[BOMHKA noa P '  any

KoHeTpyKumn

3arsapslm aeTaiinu

3akpensaHe Ha chopbxeHue 20KV (KPY)
BeHTunaumMoHH CeobogHa BeHTUNayMOHHAa rnnoLL 3a U3IMBIIHEHO
peLueTku NoHwxKaBaHe Ha HararaHeTo
MNoBepeHue Ha MpuHUMN Ha TpuTe Kamepu: UBHBH\?
ChLOPEKEHMETO 38

P MpegnasHa knana Ha kasada Ha KPY 20kV ->

uanyckaHe Ha

HansaraHeTo Kabenuo nomelleHue 20xV ->
TpancchopmaTopHO nomellesne ->
OxonHa cpefa . (’\E\
Hanw4yue Ha MeTarnHa peweTka ¢ OTBOpPU \
{(anaroHanHn OTBOpU) MEXOY Kabern+Ho
nomMeLleHKue 1 TpaHcopMaToOPpHO NomeLLgHne
focTaThbyHo AbNry NbTHLLA 3a 3TUYaHE U
OXNaxAaHe Ha usnusalmTe rasoee
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92, Komatevsko Shqse,Str'., Tel; +35% 32 608 588 engineering@eng.bg
4004 Plovdiv, Bilgarta Fax: +359 32 608 138 www.eng b

el ENGINEERT

3akn4eHue:

®abpuyHo  n3roTBeHust U Tuncee wanuTaH beToHeH  KomnnexreH
TpancdopmartopeH MocT (BKT) Cepus FK, no 1x800xVA ¢ pasmepu: 3,45M x 2,30m
X 2,80m,

Bb3 OCHOBa Ha MN3MbNHEHWE Ha Hasosanute Kputepuyu - |AC-AB 20KkA/1s e
KBanuuLMPaH — YACBNETBOPABA U3UCKBAHUATA 33 TECT Ha BbTPELLHa Abfa.

/ |

Ha ocHoBaHue un. 2
ot 3314

10.08.2018 1. WanwnHuTenen Jupe

rp. [noegus,
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mm HAYUHOUICNEAOBATENCKM CTPOUTEAEH KHCTUTYT- HUGITEOOL
BE:] SHALE 3A OHEHF!BA}-'[E HA CBOTBETCTB.I?ETQ Hf\ ‘C"TP(.)MTEHHM nPOAYICTA
e ermpatunarir notiop U1 o8 pErHGTpa K HPPS

PenyBnmra Bwurrapka, Cotbin 1618, Byn. “Hurkona FleTkos" Ko 86, Ten.: (02) 858 10 82, diawe: (02) 955 96 3¢, e-rvatl: nist sofia@alrvhg

CEPTHOHUKAT

3A CBOTBETCTBHE
Ne 07-HCHCOCCII-09.64

B choTheTeTalie ¢ dacT Tpertd Ha Hapeabata 3a ChCCTBEHMTS HAINKBAUHA KLM CTPOCHHIE (i GLCTHRANS
ehorTpeTeTRRETO HA crpourentiTe npoaykTi (HCOMCOCCT) e yeratoren, e cTpoiTe/liiMAT DPoAyE

OBUKHOBEH BETOH

¢ grnaveBne, KAacoBe I CheTiB, ONcan B npanoEeRnae,

npejHasHaticH 33 Bnarane 8 BeTONHE H cToMaHCBeTORNN KOHCTPYRUHE M I3RS,

TIYCHAT WA Na3apa or

“CEKPA” Al

rp. [Tnosaun, yin. ,Anexcadisp CramBosmiickn™ Ne 9a

€ NPOUIBEHKIAH B

Berostos pnaen na “CBKI” A7,
rp. TLiopms, yit. ,AJCKCAHIABD Crambonuicku’™ Mo 9a

B YCTOBMATA BA BRBEUCGH OT TIPOM3BOMMTENS HPOMIBONCTBEH KOHTPON. TIpOM3BOZMTENAT [LPOBEIAA
TEKYIIo Mand1sage Ha npobHu obpajiy 10 yTELPAEH MUIAH 238 WIITHTBARE. JEnero 3a omensBale mi
cporserersnero , HICH” EQOJ e u3gupIiine HePROHAYAIHO M3MHTRANE HA THHA HA APOIYKTA 34
CHITECTBEHMTE XAPAKTEPHCTHKH, NPOBENOC ¢ IIHPBOHANANNA NPOBEPKA (04HT) Ha DPOMIBOACTREHMS
KOHTPON, OCHINCCTRABA MOCTASHEH KOHTPOJ (tamsop), oueHKa B ogo0paRane Ha TPOMIBONCTBEHHS
KOWTPOA M MPORENJIA OXMT-M3IIHTRANE HA npoBii  ofipasuy, BISTH OT TPOHIBOACTHOTO G OT
CTPONTEHATA IIIOILAMIKA. ‘ '

Cepm:j)s-ma?m* YAOCTOBERARE, HC BCWYKH pﬂBFIO]’JSﬂﬁH 0 OFHOTIIEEHE QUeHIBane Ha CLOTRCTCTBHE L0 |
H3BCKBatsTa Ha

BIC EN 206-1:2002,
RAC EN 200-1:2002/A1:2006, BAC BN 206-1 12002/A2:2006,

BJIC EN 206-1/HA:2008,

ca OPHNOKENH [ HATTLIHEHE 1 4 MPGJIYKTST CHOTBETCTHA Ha BCHUKY Tpencany H3TCKBaRHA,

Crorperetsyero ua npogykra ceriaciio HCHCOCCI uspsonavanio € oueueno npes 2004 r.

Toan ceprudurar pasmumpasa odxnaTa Ha cepragukar No 07-11CHCOCCIN-09.64,

et na 04.09.20090 r. CepTH(RKETLT 0CTABA BANRLLH [IPH YCHOBHE. 98 HIMCKBRUINALL
crenn(RKALMS c6 HIMLABAT. 1€ CC BAGIIARAT YCHOBMNTA Ha TPOHIBORCTRO
ehesThBEH TPOIBONICTBEH KOHTPOJI B CHOTBETCTRAE C WhBENEHATA HOK)‘I\{EEETH]&Z-I el
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HHAWHOMBCHE}IOBA?EHCKM CTPOUTENEH MHCTUTYT- HUCK EDon
FHULE 3 QU ISIDASTE HAGLOTHETCTGHETO HA R TPOHTEIRN HORARTH

Favmaprs ed AV U 5530 a0y 1320 e
sznp;suqua-: kg B7 o1 perucrups va MPFE

Penyfiren Gutvap Cohan 1613, Gyn “Hieana Tear” Hed6.05- 107 556 10 52 (e {10) 555 08 3, eansll o sofnintnig

FEEEL O LS oot 1
KL CERMBBIE AT 200 pat i 14 sy
e 71O GO P04

ssaanen na US 082080 1. rp. £adss

IHAYERHE, KIACORE H CRCTAR HA

OBMKHOBEHIE BETOHM

OTOBXBATA HA CEPTHOMKATA 3A CBOIBFTCTBIUE

e e e e e e
Ornaveyne gé: g N f g :é% g §E é g g% B g |
g | & E 22
_E%;}é:é{a,:-n.m, 22-8Z | C6/8 !B‘H ) ® 0ol 190 089 kY S
C8/10-C1 0,1-D,yp, 22-52 1 8o BIO . s | om 5
C10/12-C1 0,1-D 0 2252 3 clonz | BI2s . 250 | 0.60 o
CI2/15-C1 0,1-D 0y 22-S2 | : 20 | 059 o
CI2/15-C1 0,1-1,0, 22+53 s | cns B15 * M5 | 057 G
| C12/15- B50,6-C1 0,]-D,yy, 22-53 6 Bubs 35 | 057 sy
C16/20-C1 9,1-D n 22-52 7 o » 30 | 0,50 52
C16/20-C10,1-Dp, 22-53 8 C16120 B20 . 380 | 045 s
C16/20- Br0,6-C) 0,1-Dy 22-83 | 9 Rot.6 30 | ods 5
C20/25-C1 0,1-Prypy 22-92 10 I 300 | 048 s1
C20/25-CH0,1-D p e 22-83 11 C0/25 B25 . 4725 ) 5:4_2_“ 83
€20/25- BB0,8-Cl 0,1-D, 22-53 | 12 30,8 a5 | o042 e
C25/36-C1 0,1-D,,, 22-82 13 + 450 0,46 (\*"‘ s2
C25/30-C1 0,110 00 22-53 16 | c28m0 B30 s a5 | 039 9@
C25/30-Bu0,8-C 0,1.D,,0, 22-63 B R 08 475 (:,39(\/\ o
jCZ&I.’&S-CI 0,1-Dna, 22-52 16 * _: } \(} 6\\ S
C28/35-C1 0,1-Dye 22-S3 17 | 2835 | B3s . \§\33V a
C28/35-Br0,8-C1 0,1-D,0,22-83 | 18 | B og 9,3\ o
C30/37-C1 0,1-Dp, 22-82 19 e o | %
C303T-CI 0,1-D,0y, 2283 2w | ey . . o 53
| C3037-Ba08-C10,1-D s, 2283 | 21 e Ho 0.8 ;3; - w;;__
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l P HAYMHOWS GAERORATENCKI CTPOUTENEH KHOTUTYT. HHCK £ooft
Jf':r,‘;- FAHE 34, QUEHFRANE HA CHOTBETCTBIETO HA GEPORTESIM IPOITH
© Porganee u, G 00 90 1UTE RO
Prrut pIyuinby nitd) UT 6t BHALIEDS v IJ\F%

PeryBmen Bz Codn 3618, Sy "Hhpsona Moot N 86, ren (891 656 1087, e (D7) S55 8638, o-m.ﬂ iéi safr-@:m'm

w ALTOWE R o i
IR S UM G TSP R 1434
e §7-HOHOOCL 109,04

" wananen wi 0508 Wil . (nqmsz

ponnsaene i tabaiuata

& [$nag 0 A Ha 5 # I ¥ i 8 5
;‘!:; HREESER a g ,ﬂe o & é S
-3 T U —— £ g . 5 Eu |52 2
550 £ | f3 | oz | 35 |EE 1 %
Canadenye 5% 4 g8 ] 2 5, £8 | 588 s
5 s | ommamenc | OIMINCHU b iéf g i 2 E E g 5
: i3 é 58 &
C32/40-C) 0,1-Dyp 22-82 22 ¥ 104 310 Y] 22 52
CA2/40-CL 0,1-D,,,, 22583 K C32/40 140 * 520 0,38 53
C32/40-Br0,3-C1 0,1-Dy,, 22-83 24 Be 08 520 0,38 43
C35M5-C) 0,115, 22-82 28 * Cl 0. 510 0,36 22 52
C35/45-C10,1-Dpyuy 22-83 26 C35/45 Bd3 ¢ 520 0.36 53
C35/45-Bit,0-Cl 0,1-D,,, 22-83 27 e 1,0 510 0,36 54
CA46/50-C1 0,1-Dyp 22-52 28 ® Ciog 520 0,37 2 ST
C40/50-C1 0,1-D,,, 22-83 29 Cdiy50 B30 * 530 0,38 53
C40/50-8r1,0-C 0,1-Dy0 22-53 30 Rel0 530 038 83
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Ast, CrambBonuitcku 9a, 4004 Nnospve
Ten.{032} 600 810 Parc( 032) 600 §33
.sbki-bg.com EWNK no BYNCTAAR: 115048268
email: sbki@sbki-bg.com

Hexnapauns 3a xapakTepuUcTUKNTE Ha CTPOUTENEH NPOAYKT
Ne 0009

1 YHrKaneH MOSHTHGOUKSLUMOHEH KOL Ha TUNA NPOAYKT:

C35/45-Cw 1,0-Cfr150-Cl 0.1-Dmax 22.4-83

22, HauuoHanHy K3anckeaHis, NPUNORUMK 3a CTPOUTENHMA npoaykT: BAC EN 206:2013+A1:2016 u
BOC EN 206:2013+A1:2016/NA:2017

3. Npeneuaera ynotpeta unk ynotpeGu Ha CTPOUTENHUR NPOAYKT B CHOTBETCTBME G HALMOHANHUTE
UBUCKBEHWA, Kaxkto € npeasufieHo o7 npoussogutens; OBukHoBeH O0eTOH 3a KOHCTPYKUMM,
W3TbIHABAHK H& MACTO, M TOTOBIM KOHCTPYKTURHY EfeMEHTU 3a Crpaim i UHKEHEPHK ChOPBIEHNKA,
4. Vime, perucTpupalo ThproBCKO HAUMEHOBEHWE WIM PErMCTpUpaHa ThProBcKa Mapka, aapec 3a
KOHTaKT Ha npow3BoAWTENA W MACTO Ha npowasofcTeo CBKW A, rp.llrosaus, 6yn.
A.CtamBonukickn Ne 9a.

5. Wme W appec 3a KOHTAKT Ha YHbRHOMOILEHWS NPEACTABUTEN (KOrare € npunoxumo): He e
MPUACKUMG

6. HammeHoBaHMe Ha NuLe 3a OLIeHABAHE HA ChOTBETCTBUETO G HAUMOHANHKTE UINCKBAHUS (KoraTo
e npunoximo): CepTUduKaT 2a choreeTeTBMe N 07-HYPBCIICPE-09.64 na Jitue 3a oucHABaHe
Ha cbhoTBETCTRUETO ,HayuHouacnefiosatenckd cTponTeneH MHCTUTYT - HUCW”? EOOQR ¢
Paspemexue Ha MPPE Ne POCCTI-07 ot 15.09.2016 1.

7. [eknapupaHi FOKa3aTeny Ha XapakTepUCTUIMTE Ha CTPOUTENHHA NPOAYKT.

XapaktepueTika Moxasaren Metopg 3a
K3NUTBaHe/HuMCHeHe/onpeenane

Knac no AKocT Ha HaTWUeK C35/45 BOC EN 12390-3: 2009
Knac 0o KoHeUCTeHUMS 83 bOC EN 12350-2; 2009
Knac no
BOLOHENPONYCKAKBOCT Cwi1,0 BAC EN 208:2013+A1:2016/NA:2017
Mpasoyerohuneoct Cfr150 B/1C EN 206:2013+A1:2016/NA2017
MakcumaneH pasvep Ha D max 22.4 mm Lexnapupad oT gocTaeuvka ‘Ha H05aBLYHM
goBapbYHuA MaTepuan mateprany no BAC EN 933-1: 2012

' Jexnapvpan#t  ©T  A0ocTapyMUMTe  Ha
Knac no cbispmkarwe Ha | Cl 0.1 ChCTABHUTE MaTepuarny 1 uauncneny no BAC
Xnopuan EN 206:2013+A1:2016 7.5.2.8
Kracoee no ewaneiicteue Ha | XC4 XD3,XF3, Onpepenednr no BAC EM2013+A1
OKOJHaTa cpena XA3 2016/NA:2017 Tabnuua NAF1a

N /

8, XapaxrepneTukuTe Ha CTPOUTENHUA NPOAYKT, NOCOYeH B T, 1, ¥MaT nokaahTenn, ChoTRETETRALM
Ha peknapupaiuTe CbLrNacHo T. 7.
Tasy pekrapalua 3a XapakTepUCTUUTE Ha CTPOMTENHUA MPOAYRT| ce WspsBa WMSUsRo Ha
OTIOBOPHOCTTA Ha NPOUSBOAWTENR CBIRAcHo T. 4 W C& OTHACH , NpouzseneH Ha 02-11-
2017r. 38 KOHCTPYKLWK, NMODPBYaHK OT KnneHT: DUNIKAS Al u WHKEHE WHI EARL

MNoanucaxo za 1 OF MMETO Ha NPOUSBOANTENS.

rp.NMnosaue 30-11-2017 r. ot 3311

BEIPHO @iﬂmr@ﬁ/w




Arn. Crambonuiickn Sa, 4004 Mnosave
Ten. (032) 600 840, daic (032) 600 B33
Mo6.088383 2393
EWK rno BYIICTAT 115948268

emall: sbki@sbki-bg.com

CTPOUTENHA NABOPATOPUA

MPOTOKON
Ne 275 ot 30.11.2017 r.

3a vanuTeaHe Ha KyBudhy 6eToHoBM NPoBHN Tena no AKOCT Ha HaTucK
BAC EN 206 :2014 BAC EN 206 :2013/+Al:2016u B1C EN
206 :2013/+Al:2016/NA: 2017
EN 12390-:2009

Krnac Ha BeToHa

C-35/45-Cl 0.1-Dmax22.4- S3

Ne Oataxa Pazmeph Ha TANO Oeitcrs. Maxe. AxocT Ha |,
no | ara ua Hanpasa | wanut- | DB3PEC (mm) rrot| paspyLIMT. | HaTMck | O90°
pe paHeto | T B AW A (mm?) Cuna F (N} MPa. | NEKK2
u BUC. | LMD, | OBIDK.
2 3 4 5 6 7 8 9 10 11
1102.41.2017 130.11| 28 (1501|150 :150| 22500 | 1078000 | 47.9
21 02.11.2017 130.11| 28 150150150 22500 | 1097600 | 48.9
3| 02.11.2017 |30.11| 28 | 150 150|150 | 22500 1127000 ;| 50.1

e

L 22 |BapHO.C PR

MuHumanHa kybosa akoct =47.9 Mpa

Makcumanta kyﬁoea skocm = 50,1 Mpa

MpoGara GeToHOBYK KybueTa nokassaT Ha 28 feH:

- cpefHa kyboa skocT =49.7 Mpa

3abenexka:

A

~

£y

Mposen nannTBaHeTo! MH

p————

P-n cTpoutenHa nabopartopus: f,;-;fv;?..f"'i«“

Ha ocHoBaHue un. 2
ot 33114
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Jexnapanus 33 XapaKTepUCTHKUTE HA CTPOHTENEH MPOAYKT Ne

1 -Yuukanen HISHTH(MKAIUOHECH KO HA THIIA TIPOLYKT:
3asapesn apMAPOBAUHE MPEIRA 0T CTOMAHA ¢ AHAMETHD oT 4 no 10mMuM ¢ knac B 500A
2. Hanuonaiu K3uCKBARKA/ HAIMOHATICH HOPMATHBEH aKT / , TEXHHYECKA crecH(uKAN /HaHOHANEH
Cranmapt/ OpUIOKUM 33 CTPOUTETHHS [TPOAYKT:
BJAC- EN 10080: 2005
3.Ilpensuaena ynorpeda Ha CTPOHTENHMS: MPOAYKT B CHOTRETCTRHE ¢ HAMOHANHUTE H3UCKBAHHS, KAKTO €
[IpeaBrzeno ot npor3BoAMTENA:
APMUPOBAMHATA MPEHKA € MPEKHATHAYEHA 32 APMEPAHE HA CTOMAHOGETOHNA KOHCTPYKITAN
4./luMe, perucTpHpaHo TEProBCKO HAMMEHOBARNE VIIH PETHCTPUPAHA THPIOBCKA MAPKA ,4/PEC 38 KOHTAKT
Ha npousnonytestst M MICTO Ha IPOM3BOALTRO
wPepowom™ A rp.Ilnospue yn.”Porome uoce” No5 — nponspogcerno 6asa
ceao JJIATM TPAIT mectnoer KAMMUMIIIA
5.Mme 1 agpec 3a KOHTAKT HA YIBIHOMOILIEHHA IPEICTABUTEN:
wepokom”™ AJL rpJlrosoue ya.”Poromio mroce” Ne 5
o.HammMenananne Ha JLe 3a OeHABAHE HA CHOTBETCTRHETO ¢ HALNOHANHATE M3HCKBAHUA ‘ .

OTC rpCodus cpaspemenne Ne POCCII-04 ot 15.09,2016 na MPPB ¢3¢
CEPTUDUKAT
3A CHOTBETCTBUE 04-HYPBCIICPDE - 01550

7. JexsIapipany [{OKa3aTeld Ha XapaKTePUCTHKYTE HA CTPOWTENHHS POAYKT :

: Meron 3a :
XaparepieTiRiy Horasaren Yi3nurt Bflllﬁ/(‘lllpeﬂeﬂ}llle/
Dpanusa na nposnaysane,Re ~ Min 500Mpa
fArocT ma oirbH, R Min 550Mpa
Orrowerue Rm/Re S Minl,05
OTHOCHTEIIIO YALIKCHAE HPH
Marcunanna cia Agt © Min2:5% .
Cua na cpasnane .Fs 19> 0 ’SRRLXAS

AS — HOMURATHA ILTOUL HA.,
; H’mpumom CeHEHHE

YeiIHOMOLIEHHA peACTABHTCH C'BFJ'[&CBZO T.5
[MonrmucaHo 34 M OT HMETO Ha HpOHBBOﬂK’TCJ’E

Ha ocHoBaHue un. 2
ot 33117
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OpraH 3a KOHTpos oT BHfa C
npu “AC — [IC" 00[,

5800 rp. flnesen, Gyn.*Pyce” N 19, ren: 841-385; ven/daic: 841-383

CEPTUGUKAT 3A AKPEQUTALINA WA “BCA” PEI. N2 27 OKC
Banuped go 31.05.2009 roa.

CEPTHOUKAT 3A KOHTPOJ
Ne 1083/ 06.04.2009 rop.

1. KNWEHT: “"ounkat” Al, rp. Tinosame, yn. “Komarescko woce” NQ 92

2. OBEKT: BKIT Tun “FK - 3” 800 kVA, 20/ 0.4 «V, 3ae. N2 071012

3. KOHTPOJINPAH TIAPAMETbP;
s Llym

4. 3AKNTHOYEHME:
LWymBT Ha BICTIT Tun “FK - 3” BOO KVA, 20/ 0.4 KV, 3aB. N2 071012 e

CbOTBETCTBA!
- Ha uaMcKBaHvATa Ha TC /3apanne Ha knenTa/

NpunoxenusT npotokon N2 1564 / 06.04.2009 roa. / 1 cp./ e | pazAanHa

yact ot Ceprudukara 3a KOHTPO 0blwo 2 cTp.

PbKOBOﬂMTe“ Ha ocHoBaHwue un. 2

flara: 06.04.2009 roa.
OpraHa 3a Koy ot 331]

OT1roBOpHUK
HanpasneHue:

=

o // BAPHO C OPMW

He e A0NYCKa UNONaEaHETO HE KOMUR O HACT
Oprasa 33 KOHTPON, Wstan ceprudukara. Cepty

534

QMU CEPTBMIGET 28 KOHTPOR ¥AM Ha YBCTH OT HEro, OCBEH C fMEMEHD Paspelliedue Ha
tiaaThT Moxe A2 Ghfle OTHET MPW HEMPABOMEPHD NON3BEHE UNK HENPARURHA ynarpe6a.
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OpraH 3a KOHTpOJ ot Buaa C

npu “AC — AIC” 00/
5800 rp. Nnesen, 6yn."Pyce” N2 19, Ten: 841-385; ven/dauc: 841-383

CEPTUG®UNKAT 3A AKPEANTALIMA WA “BCA” PEI". N° 27 OKC
Banupaex go 31.05.2009 roa.

MMTPOTOKO/

38 KOHTPOJT Ha LIyM
N2 1564/ 06.04.2009 rog.

1. KNUEHT: “dunkab" ALl, rp. Nnosaus, yn. “KoMaTescko woce” NO 92
2. OBEKT: BKTTT Tvn “"FK - 3” 800 kVA, 20/ 0.4 kV, 3as. N2 071012

3. B HA OBEKT: Hos

4. OCHOBAHME 3A KOHMTPOJIA: 3ansxa N2 1083 / 06.04.2009 roa.
5. KOHTPOJINPAH NAPAMETBP: LLiym

6. HOPMATUBHW AKTOBE:

« MeTo/ 3a KoHTpon: BAC 15471

= HopMmatueHu nsucksanua: TC / 3agaHyvie Ha knvedTa / [V
7. VCAOBUS INPY KOHTPOJIA:

7.1. NatouHunum Ha wym: KT tn “FK - 3" 800 KVA, 2 /\ ‘b K
7.2. Xapaxrep Ha wWyMa: nocrosHeH

8. PESYNTATHU OT KOHTPONA:

N© ExBusaneHTHo
no MAcTo Ha M3MepBaHe HuBo Ha wym, HMBO Ha LyM, Hopma, dBA
dBA
pea dBA
Ha 8.00 m oT creHaTta ¢
L BEHTUABLMOHHI DetleTiy 35 ' 35
Ha 2.70 m or creHara Gez
2. BEHTWIALMOHHM pelleTky 35 35

9. 3ABERNEMKA: nsma

10. TEXHUYHECKO CPELCTBO:
WTerpupaly wymoMep Tun 2240, B&K-AaHus, VaesTudukauvoreH NO 00172324

3BykoB kammbparop Tun 05000, RFT- Mepmanys, MaewmidukaumoHen N 53384
11. JATA HA WU3BBPLUBAHE HA KOHTPONA: 02.04.2009 roa.

Ha ocHoBaHnwue un. 2
ot 331
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BCA per. N2 27 OKC

3A AKPELATALIA

LAAC-AC" 004, rp. lNneeex

OPrAH 3A KOHTPON OT BN C

Appec na ynpasnesue n Ha oduc: 5800 rp. MNneeeH 6yn. ,Pyce® N2 19

EWK: 114034519

OGXBaT Ha aupenmauun.

Ha nasspuisa uom*pun Ha!

Enexrpuvieckn ypeaby u c:bopwxeﬁm Ao 1000V
Enempnqec;m Vpentin v chopbenns Ae W Han 10{)0 Ve
EneKipo3ailiMTii CPeacTea;

@Granunm hakropy Ha pabotHa U 6uTosa cpepa;
KAMMaTHHHn MHETANauui;

BeHTURaLUCHHY NHCTaRELMY;

Cunosy kabenHu nuruM ao 20 Kv;

CunoBW TpaHcgopMaTep o 35 KV

EneicrpoaBUraTeny 3a npoMeHnus Tok Ao 20 KV;
MogcTanuyMy TpadcthopMaTopHy KOMNNEKTHK C oﬁmo npepHasHayeHue 3a Hanpewesne oo 20 kV;
OMMIeKTHY pasnpeaennTenHy ypeaty (KPY) 3a 3aKpuT 1 OTKPUT MOHTE C HANPEXenne Ao
pekncRayl 33 BUCOKO HanpeXxenue Ao 20 KV}

fipax BLB BL3AYXa Ha paboTHaTa cpesa;

Penelinu 3alWuTi. SN
N
r AKPEHMTWPAH C'b!'J'IACHO BOC.EN ISO/IEC 17\020 2012 |

Banoaen N2.A 305/01 08.2017r. & Henenrma 4acT ot cenmdm&a::a_aa_ajmmm.mm

o6wo 7 CTRaHWLM -
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05.03.2002 r.
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ot 3314
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BETOHEH KOMINEKTEH TPAHC®OPMATOPEH MNOCT

Tun

CraHgapt

CepwueH Homep / roguHa
PaboTHO HanpexeHne
HomwuHanHa Yyecrtota
bpoit Ha thasuTe

MowHoCT Ha TpaHcopmaTopa:
HomuHanHm Tokose Cp.H / H.H.

Knac Ha obBuBKaTa
CteneH Ha 3atyuta

cepus FK

BAC EN 62271-202:2014
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il

noa. HauMeHobaHue

1 BXOZ 3A KABENN — 20kV ¢ XEPMETWMYHW YNIBTHUTENW "HAUFF

TEHNIK”

BETOHOB KOHTEMHEP — OCHOBA + KABWHA
METANHA CKAPA 3A MOHTAX HA KPY
MPEXECTA TPEIMPALA

NOKPUB HA KOHTEMHEPA

NPOXOJEH OTBOP 3A 3A3EMNEHME

OTBOP 3A KABENWM (BPEMEHHO 3AXPAHBAHE)
OTBOP 3A KABEJN Cp.H.

BEHTUITALIMOHHA PELUETKA

10 KPY = mun FBX SCHNEIDER-CCT1,CCCT1

11 TPAHCO®OPMATOP — 800 (630)kVA

12 TTIABEH NMPEKBCBAY - TABJIO HH

15 KOHIOEH3ATOPHA YPEIBA

OO~ NU 2N

14 MACTO 3A ENEKTPOMEP 3A KOHTPOSIHO MEPEHE

15 TOKOBW TPAHCOOPMATOPHU _

16 U3XOLEH PA3EOMHUTEN C TNMPEANASUTENM — TABNO HH
17 KOHTYP " 3EMSA

18 HOCEWA WWHA 3A KABEIX

19 U3XO0AW 3A KABEIKM — 400V ¢
"HAUFF TEHNIK”
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\
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MHXEHEPAHT EAJ - rp. [UIOB/WB LS

. IlperaznaucHue:

Kommiextausr Oeronos tpamcdopmaropen moct /BKTIV/  Cepus FK e
IIpea3Hayen 33 3aXpaHBaHe Ha GHTOBH U IPOMHLLIEHH MOTpeGHTeNH OT KaOelHy THHUH
mo 20 kV. TpamcdopmaropHns mocT IPENCTABIABA CAMOCTOATENHa ITOCTpofika ¢
BBH3MOKHOCT 38 BRHINHO 00CITy:KBaHE.

Tpanchopmaroprmar moct Cepust FK ¢ HanbiHO 3asbpuied B pabpuYHE yCroBus
[IPOIKT BKJIIOUBAII TPAHC(OPMATOP, PasNpelelnTenHa ypenda cpeHo Halpexenne 1o
20 ¥V, ypenba mucko mampexesre no 0,4 xV # BCHUKM HEOOXOMUMH AOUBIHUTCIHU
YCTPOWCTBA B CHOTBETCTBHE C HOPMATUBHUTE NOKYMCHTH M H3MCKBAHHATA Ha KOHKPETIAS
TIPOEKT.,

I1. O6mmM M3NCKBAHNL:

1. Ycnopus 110 eKCIIoaTariis - 33 MOHTAX Ha OTKPHTO,

2. TemrrepaTypa Ha OKOJHATA Cpefa - oT - 25°C po +40°C.

3. HamMopcka BHCOYHHA -Hazg 1000 m.

4, MaxcuMaliHa BIQXKHOCT Ha Bb3JyXa - 96% tpu 20°C.

5. BamBpcaABare — OKOIHATA cpezia Oe3 TOKONPOBOJUMH NPaxoBe, aKTHBHM Ta30BE U

rapu.

6. OxonHa cpefa — B3puBoHe3omacHa i Toxapobe3onacHa OKOIHa Cpexa.

7. O6BHUBKA — MOHO OJIOK OT ROAOIUIBTEH OeTOH ¢ TOIUTO U30JNUpAHU BpaTH 3a
JHOCTBII KbM pAsNpelenuTelHy ypeabH CpefHo W HHCKO HalpeXXeHHe H  JBe
CPETHYIIONOKHY BPATH Ha OT/ENEHHETOo 3a TpaHc(opMaTopa ¢ BeHTHMIAIMOHHE PEIIeTKH
chC crHenpaneE HpoQHI OCHIYpsABALE oxNaxiaHe Ha Tpauchopmaropa. Kiac Ha
obBuBkaTa chriaco BJIC EN 1330-10. (

8. 3arUTa OT HACEKOMI TPH3auM ¥ IITHIT — OCHTIYDsBa C& TIOCPEICTBOM CIICLIHANHL.
MPEXH [IOCTABCHY 3a]] BEHTHIIAIIMOHHMTE PEIICTKH Ha BPATHTE.

0. 3aseMieHHE — BCHUKHA METAHU YacTH Ha KOMILICKTHHSI Tpa{f&b pMaTOpeH IOCT
ca 3a3eMeHM IIOCPE/ICTBOM OOIN BHTIpEIIeH 3a3eMHTENCH KOHTYD, KQHUTO ce CBLP3BA C
BEHHILHUA 333€MHUTEICH KOHTYD Tpe3 OOITOBE PasIoNIoKeHH OT crpanu Ha BKTIL

10. Ocgernenue — TpaHCHOPMATOPHHS IIOCT UMa QCBETHENHI TCJA M KIOYOBE 33
TAXHOTO YIpaBleHKMe BBEB Besko HoMemtegue, ChinuTe\(e 34XpaHBaT HMpPENH TINaBHUA
npekbesad Ha ypenba HH m ca sammTeny ¢ Opeimasyrey c¢bo CTOINAeMa BIOXKKA H C
HYKHAT4 KOMYTallIOHHA Bh3MOXHOCT. *

11. 3ammTa OT KOHJEH3 — KOHCTPYKIWITa Ha\OOWHBKaTa, MOKPHUBA, BPATHTE H
CHCTEMATa 33 BEHTHIAIWA Ha TpaHchOPMaTOpHUSA INMOCY OCHIypABa CHIypHA 3aiuTa Ha
CTEHHUTES ¥ TaBaHa OT KOHJCH3. :

12. Besomacma pabota — MpPEHBHACHH €4 BCHYKM MEPOIPHATHE
usrckpanusTa #a BJIC 10699-80 n ITYEY. :

7

) //Z “\__;7 . /

/
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WFDKEHEPUHT EAJI - rp. IUIOB/IVB e o

13. Tpauchopmaropuus toct /Ceprs FK/ ce CBIpoBOXAa OT MHCTPYKUHMST 3a
CKCIIIOATAIIWS] HA OBJIrapcKuM €3WK He3aBHCHMO OT (upMara IIPOM3BOIMTEN Ha
pasnpejenutentara ypenda /KPV/, kosro e BloxeHa B HETO.

14. Montax - Tpanchopmatoprus noct /CEPHS FK/ He usnckBa QyHIaMeHT 32
moHTax, CHIMAT ce MOHTHpa B M3KOI ¢ pasMeps 3M X 4M, Ha JIBHOTO Ha KOHTO
NpeABAPUTENHO € IO/[NOTBeHa TpaMOoBaHa IChIHa BE3rnasHAna. Lipu HeoOXOIMMOCT Ce
M3BBPIIRA HUBENAIMs Ha TpadonocTa.

HprcheTHHABAT Ce U3XOIHNTE WIMHK Ha NPeABapUTEIHO NOJIIOTBEHNUS 3a3eMHUTENCH
KOHTYP /R smensenne < 4 L/ KBM 3836MUTe/HUTe OONTOBE, HAMHPAILY CE HA CTPAHHTHUTE
creun Ha BKTIL Tlo To3u HaypH c€ OCHIISCTRIBA BPB3KA MEXIY BBTPEIIHO M3IBIHEHHS
3a3eMHTENeH KOHTYp ¥ BHHIIHHA H BCHYKH CHOPBKCHMA HA KOMIDIEKTHHS
TpaHcGOPMATOPEH TOCT, KAKTO W BCHYKH METAIHH JACTH CE 3a3¢MIBAT.

15. OtBopH 3a kabenn — B OCHOBATa Ha OOBHBKATA, KOSTO TPE/ICTABISBA OeTOHOB
MOHO 6JOK Ca IMPGJBHACHH 10 5 Opos OTBOPH OT KBM CTpaHa Ha ypenba cpeio
nanpexenue. [Ipy IpeMrUHABAHE Ha 3aXpaHBaIyTe Kabelu Tipes TAX e He00XO0ZHUMO Jia ce
M3MON3BA CHOTBETHATA KabelHa apMaTypa OCHrypsiBallla LeJNocTTa Ha Kalenmara
p3onamEs. Beexu TparchopMaTOpeH TOCT ce OKOMIUIEKTOBAHA ¢ HeobxoluMaTa Kabenua
apMaTypa B 3aBUCHMOCT OT H3HMCKBAHHSITA HA KOHKPETHIA IPOEKT.

111, Coernwiduranys Ha KOHCTPYKIUATA:

HIMPHUHA:

OcHoBa - 3600 mm.

TToxpug . - 3900 mm. .
HBIDKUHA:

Ocuosa - 2800 M.

IToxpus - 3300 M.
BucourHa HaJl 3eMaTa - 2200 mM.
Ieibo9rHa HA OCHOBATA - 800 vm.
O061a BECOYMHA - 3000 mm. W
Terito Ha moxcTanyara (6e3 amaparypa) - 10 000 k. \\
Q610 Terio ¢ TpaschopMarop - 14 000xT.
T1nom Ha OCHOBATA - 10,08 m*

,///
;/,-’./{/\“-*J

TTaomaws 4004, ya “Komatescko moce” 92, Tea: 032/60 88.82; dajkc: 032/67 80 18 Crp.3
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IV. JoopJIHUTEIHN JAHHEH 33 KOHCTPYKIIMITA:

Cremnen Ha 3a14ta - 1P-43
WMznpeaomsocT Ha yjiap -2017
HMzapexnuBsocT Ha NOKpUBa - 3300 N/m?
Kinac ma oOBuBKaTa - 10
VeTORYIHBOCT HA OF'BH -B

VeroiuABOCT HA OT'BH Ha CTEHHTE W TaBaHa - 120 MuH.
MuHAMANHO Pa3CTOsSHYE OT APYTH Crpajd
(3aBHCH OT TUIIZ HA ChCEIHUTE nocTpoitku) - ot 10 mo 12 M.

V. OCHOBHY TEXHUYCCKY JAHHI:

Cranpapry :
BJIC EN 62271-202:2014

BJC 10699-80

BJC EN 61439-1-2012

IIVEY

Hapen6a No2 “TIpoTuBomoKapHHU CTPOUTETHI HOPME

Hapen6a No3 “MuHAMAaTHH H3UCKBAHMS 32 OCHTYPSIBAHE Ha
3JIPaBOCTIOBHY U 0€30TIaCHU YCIOBHS Ha TPYX

Texuuueck Jauau ;

1. Hanpesxenue Ha cTpaHa BUCOKO Hanpexenne - 20 xV
2. Makcumanso paboTHO HallpeXXeHUe Ha CTpaHa
L BUCOKO HallpexXenue - 24 xV

3. Pabotno nampexenne (U) Ha cTpana
HHCKO HallpeXeHue -0,4 xV

4. Homunansa yecToTa - 50 Hz

5. bpoit dazu -3

6. Huso Ha n30nammaTa Ha CTpaHa BHCOKO ‘
HaIlpeXXeHHe -50%xV | N

7. Hanpexenne na uzonanuara (U;) Ha cTpana
HHUCKO HalpexXeHHe -690V

8. Mauepixarno nMrryncHo Hanpexenue (U sops)
Ha CTpaHa BUCOKO HallpeXKeHne - 125V

7 9. Wapspaxano umiyncno sanpesxkerine (Uiyy)

e

HA CTpaHa HHUCKO Halpe)KeHHe -8 kV

Pazenunuren (1,) - 630 A '. T e

P
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VEDKEHEPYHT EAJ - rp. [IJIOBJIAB %\‘
11. HomunaneH TOK Ha M3B0o/1 3a TpaHcdopmarop - 200 A ,_.7_"‘/{/

12.HommHaner Tox Ha Bxoza na KKY 3a
pasmpesieles e | yIpaBieHue Ha

crpasa H.H. (I,) - 1250 A
13 Kparkorpaiito u3i(bpxaH ToK (TOK Ha TepMHUYHA
" ycrodduBocT) Ha crpasa B.H. - 20 xA/1s
14.Tox Ha IUHAMAYHA YCTOHYMBOCT HA CTPalia
BHUCOKO HATIpEXKEHHE -40 kA
15 .Maxcumanua monmoct Ha BKTIT - 800 kVA
16.MorgrocT Ha Tparc(opMaropa - 800 xVA
17 Kpatkorpaiito #3aspxat TOK (TOK Ha TepMUTHA
ycroiuneocT) (Iew) Ha cTpara H.H. - 30 xA/0,2s
18.Tox Ha arHaMuuHa ycroiumsocT (L) Ha cTpaHa
HHCKO HarpexXeHue - 63 kA
- " 19.Kiac na o6suBkara ua BKTII - 10

20.Crerier Ha 3alUTa OCHTYpeHa upe3 o0puBKata - [P43
21 Knacubuxamwa na BKTI to sprpemmna nera - IAC-AB

e

7
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VHXEHEPUHT EAX —rp. ITJIOBJIUB %

V1. XapakTepyCTHKH Ha 9acT CPENHO HaupekeHne:

B Tparcdopmaroprus noct Cepus FK e npefpuzieHa B3MOXKHOCT 38 MOHTOX Ha
KOMIUIEKTHE pasripejienurensu ycrpoiictsa /KPY/ ¢ xomOumanyst ot 1 1o 4 MHTETpHpaHK
{yaxnmonansm Gmoka FBX Ha @upma Schneider. Cpmure mpuTexaBaT CIEIHUTE
OCHOBHHM XapaKTepHCTHKH:

- FBX e rama ot ¢abpudaHo criofenH, TeCTBAHE I CBOOOAHO CTOALM LIKahoBe ¢
BIpajIcHM B TAX TOKOBOIEINM dacTyl /IIMHW/, KOMYTAl[HOHHA 3allWTa W M3MepBateliHa
anaparypa. EJeKTpIdecKHTe M MEXaHWYHM PalOTHH MEXaHW3MH Ca DasIOIONEHH 381
yeNnHa IUI0Ya, ¢ BHM3YANHO YyKa3BaHE HA MHEMOCXeMa Ha IOIOKEeHHETO Ha
KOMYyTALHOHHATA aapaTypa (3aTBOPEHO, OTBOPEHO 1 3a3EMEHO).

- Vpenbute FBX ca caMOCTOSTENHH H3LANO0 H30Mpany 6nokose. ChCTOAT Ce OT

e XepMUTH3MpaH MeTaleH KOpIyc oT Hephxaaema (be3 Heobxomumoct
OT TIOMIPHLKKA) CTOMAaHa, KBIETO ca IPYNHPAHW 33eJHO HacTHTe IOJ
HAIPGKGHWE,  MON[HOCTEH  DAa3efHHHTEN,  3€3eMHTeN,  KoMOMHals |
IpeIasuTel-MOIHOCTEH pa3eIUHITE HITH IPEKbCBaY.

o OT/eNeHMe 33 HICKO HapeXeHHe.

e Quyenenue 32 33BVDKBAIIYS MEXAHM3HM.

e Otpesenve 3a IpeAna3uTeNd 3a QYHKIUATE MOIIHOCTECH Pa3e/[MHATEI-
npenIasuTeu.

- Kopnyest ma ypenoure FBX e namsinrer ¢ SF6 ¢ Manomerpuuro Hansrare 0.5
bar. XepMeTHYHOCTTA My, KOSTO Ce TPOBEPSBA CHCTEMATHYHO B 33aBOACKH YCIIOBHA,
OCHTYpsBA Ha KOMyTAIAOHHATA aIIapaTypa O4akBaHO BpPEMe Ha JKUBOT OT 30 ToJMHN.

- PaGoTHHTE XapaKTepHCTHKH, noxydeHH 3a ypejnbure FBX chorBercrByBaT Ha
OIpeJIeNe neTo 32 “XepMETHIHO 3aTBOPEHA CHCTeMa II0J] Hapirane” B CHOTBETCTBHE C
npenopskure Ha IEC. MoOmMHOCTHHA pasefUHUTEN ¥ 3a3€MHTELAT OCHIYpABaT Ha
OIlepaTopa BCHUKH HeoOX0JMMHU rapaHiuy Iipu pabora. |

- Vpenbute FBX ca npenxasHadeny 3a paboTa Ha 3aKPHTO. __

- B ypenourte FBX ca npeaBuneHH BCHUKY OIOKMPOBKY HENO3BOABAIIY TIOIPEILHE .
KOMYTaIlHH.

- Vpembure FBX ca ¢ IOABIKHKM KOHTakTH C TpH ﬁ@ WJIHE TIOJIOMKEHMS
(OTBOpEHO, 3aTBOPEHO W 3a3eMeHO) C BepTHUKaieH Xoi. KOHCTpyKuumaTa My IpaBH
CIHOBpEMEHHO 3aTBapsHe Ha pasefuHuTels WIM Ha npejbc}a@ ja W 3a3eMHTeNs
HeEbIMONCHO, 3A3EMUTEIIAT NPUTEKABA BIIIOYBATEIHA CIIOCO T 38 KBCH CHEIHHEHHI,
cTIope;] M3VCKBaHUATa HA CTaHAApTHTE.

- Vpenbure FBX npuTexkaBaT KaxTo H30MPAINg, TAKA X peKbeBalla dyHKITHL.

- JIocTBITBT O XKabeHoTo OTAEIeHHe MOXe Ja ce OJOKHpa ChC 3a3eMuTeNs H/HII

MOILUHOCTHHS pa3eIUHUTEN HIH IIPEKhCBayd.
_ BazemsBae — crenuaided paboTeH JIOCT 34TBARA ¥ OTBAps 3a3eMUTENHHTE
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VHKEHEPUHT BAJ - rp. IJIOBJIYB - TS

- Hnppkatopu Ha IOJNOXKEHHETO Ha KOMYTaIlHOHHATA auaﬁypa -~ IIOCTaBEHM ¢4
JUPCKTHO BHPXY pabOTHHTE BalloBe HA YCTPOMCTBOTO C HOABHXXHH KOHTaKTH. [laBar
OTIpe/IeNeHO TIOKa3aHue Ha I0J0KEHIeTO Ha KOMYTAIMOHHOTO yCTPOHCTBO.

- BajeffcTBAIl JOCT — CBIMAT € KOHCTPYHPaH C aHTH-Pe(MIEKTHO YCTPOMCTBO,
IPEJOTBAPATAINO BCSIKAKBB ONMT 33 HEMOCPEACTBEHO IIOBTOPHO OTBapAHEC Ha
MOIHOCTHHSA PA3eTAHUATEN WK Ha 363EMHUTEN ClIe)T 3aTBapIHETO.

- 3axJIFOYBAIIM YCTpOMcTBa — MOTAaT Ja ¢e M3IIon3Bar oT 1 jio 3 KIrovanKy 3a
OPeIOTBPATABAHE HA !

e Jlocrenm mo paboTHES JIOCT Ha MOLIHOCTHHS paseUHWUTEN WAH Ha
IpeKbCBaya.

e JlocThIl JI0 paOTHMSA JIOCT Ha 3a36MITEII.

e 3ajeliCTBYBaHe Ha M3KIIOUBALINA OYTOH C HATHCKAHE.

- 3ppasara, ycToifuwBa, HajexHA H HEUYBCTBHUIENHA KbM BBH3UCHUCTBUITA HA
OKOITHATa cpejia KoHCTpyKips Ha FBX Boau 10 MHOrO Manka BEPOSTHOCT 3a IIOBPEZia BB
BLTPEIHOCTTA Ha KOMIUIEKHOTO KOMYTallHONHO ycTpolicTso. Hesasrcumo oT ToBa, 3a fa
ce TrapaHTHpa MakcuMmajiHa Oe30IlacHOCT Ha Tepcomana, ycrpoicrtBara FBX ca
KOHCTPYMPAHV Jia M3UbPIKaT, 03 OIacHOCT Ha Olleparopa, BETPEIIHa Abra IPeIa3BHKaHa
OT HOMWHAIHIS TOK Ha KBCO chenurende 3a | cexynya. Cly4alHOTO CBBPXHAATEHE B

. Pe3yJNITAaT HA BRTPEINHATA Obl'a CC OrpaHHA4YaBa OT OTBAPSHETO Ha NPCAIld3Hid KilallaH Ha

IBHOTO HA METATHMSA KOxKyX. ['a3bT ce 0TBexIa JI0 3a1HaTa qacT Ha FBX 0e3 za sacerne
YCIIOBHATA B lIpeJ(HATA 9acT. YcTpolicTBaTa OTrOBapAT Ha IIECTTe KPUTEPHs, IOCOYCHH B
Ipunoxenre AA mHa IEC 60298 ciien mposegeno umsimranue 3a 20KV CTaHAaPTHO
M3TTATBAHE.

- JIsroraceHeTo ce OChUIECTBARA Ha IIPUHIUITA Ha aBTONPOJyXBane B cpesia oT SF6
Tas.
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WHXEHEPVIHTT EAJT - rp. I1JIOB/JIVIB

W
VII, XapakTepHcTHKY Ha 4acT HACKO HAIPEKEHHE: /

ABTOMaTHYHUTE IIPEKBCBAYM Ca ChC ClieAHaTa U3KITOUBATEIHA BE3MOXKHOCT!

- 3aNS1250N 3P — 50 kA, 380/415V
- 3aNH3 910A 3P —50 kA, 380/415V.

BepTHKaHHHTe paseJUHHUTCIH ca ChC clefHara U3KIoIBaTeiHa BBE3MOXHOCT!

- 3aNH3 910A 3P — 50 kA, 380/415V.
- 3a NH3 630A 3P — 50 kA, 380/415V.

ToxoBuTe TpaHcHOPMATOPH ca ¢ Kirac Ha TouHocT — 0,3,

TTaosaps 4004, ya “Komarescxo rroce” 92, ea: 032/60 88 82; dpakc: 032/67 8018 Crp.8
Lo



WHXXEHEPUHI EALL —

rp. 11JIOBJINB

CIEITMOUKAILA

Ha

Beronen xomunexred tparchopmaropet noct (BKTIT) Tun Cepusi FK

7. Crawjapri | | TIpomspogaTel -
Konreitnep
1 | Konrefinep BKTIH FK KenezobeTon ITo nipoexr bemrapus
Cromana BaJITyBada BIVIOBA
2 | paBHOCTpaHHa~ FOPENO 80/80/3 mm ]{“’,ZZESOI;ZN 10219- Brirapus
TTOIFHKOBAHA
AlMg3 2.0x EN 485-1, EN
3 | AnymMHHEEB THCT 15 00%{ 3000Mm 10204.3.1 XnpBaTcka
4 | IlapTH CKpUTA - [Toymia
TPUCTPAHHO
> | bpasm 3AKITOURAHE ) Typrns
6 | borrose BJC 5619-73 brnrapus
7 | laiixu DIN 934 brirapus
8 | [aiibn nommoxun DIN 125 brenrapus
0 | [aiibn npyxMEHA BJIC 833-82 Brnrapus
BBHITHY HOKPUTHS Ha
KoHTEHHEDA
“BHTOMEH TPyH[” — IOA3EMHA lomzyperanosa Teuna
10 wacT MeMOpaHa 3a GAC 14854:1979 | Beurapus
XHMAPOH30aIYS
IIIzaxiorka u
11 | “HET” - dacamna gacT BBHIIHA JiparaHa BJC EN 998-1 Brirapus
Mas3HIIKa
Axranyp + Xunepaezmo I —
12 — I'pyuz ¢ 6o, max BJC 2823-83 Ueprs
13 | TTpaxoso Gosmmcsane Homuectepra 60 AAMA2603-05 u Tepmams
TIaHn EN12206
CROpEXEeHHA ¥ anapaTy
Montupany B BKTII \
Moxyin KPVY:
BXO/M3X0- BXO/M3XO/- \\
oxpana — cxema CCT1 /—\
BXOM/U3X0X- BXOI/M3X0I-
BXOJ/M3X0J-0XpaHa — cxeMa FBYX
CCCT1 71-200 SCHNEIDER
14 BXOJ/M3XOJ1- BXOJYHU3XO]- 24KV - 16kA - 630A ; 62871-102 dpanmus
BXOJ/U3X0I- BXOL/H3XO0-
oxpana — cxema CCCCT1
BXOZ/U3XO/I~ BXOI/HU3XO/1-
BXOJ/H3X0- BXOJ/U3XOH —
.cxema CCCC
L
o

[1aomare 4004, ya “Komarescro rmoce” 92, tea: 032/ Gﬁ 88/82 daxc: 032/67 80 18
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VHKEHEPMHT EAJL - rp. IUTOBJIMB

L

IEC (BIC EN
15 | Tpauchopmarop TM™ 800/20/0,4 6007(6-? A1) Brnrapus
16 CromnseMu npegnasatend 24 16A, 254, 32, 40 EC 60282-1, DIN SIBA
KV 43625, IEC 60644 | I'epmanus
17 | Cunos kaben CH N2XS(F) 2Y 1x50mm? | VDE 0276 benrapus
18 | Cunos xaben HH YY-K 1x240mm> VDE 0281 Boirapus
CENELEC EBuromold
20 | Ananrop KIS8LR HD629.81:1996 | Tepmarmus
. CENELEC PFISTERER
21 | Amanmop CONNEX size 0 HD629.51:1996 | T'epmanys
BICEN ST [ Schneide
22 | ABTOMATHYCH TIPEKHCBAY NS 1250 3P BJIC EN 60947- Electric
2:2006 Oparias
23 | BepIHKaTel haseQiHaTe NH3 910A 3P, 630A. | BAIC EN 60947~ Pronutec
P paseR 3P 3:2009 erans
Schneider
24 | Toxopr TpancdopmaTop 1250/5A BACEN 61041-1 | Electric
Opanrys
25 | MeTranooKeHIeH paspAIHIK SPB-60/400 IEC 61643-1 i?{ifr
26 | Kabenen xanan LHD 20x20 BAC EN 50085-1 | Yexusa
g7 | OCBETATEINHO 15010 220V 40W BICEN 60598 | Brorapus
BJIATO3AINHT.
Schneider
28 | KpaeH uskimousarel 3A BJC EN 60669-1 | Electric
Opannus
7
Ha ocHoBaHwe un. 2
oT 3311
Ha ocHoBaHue un. 2
ot 331
Crel VIBBPIUI | .4
W‘

-
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MHCTPYKLWA 3A MOHTA o

HA

BETOHEH KOMIMJIEKTEH TPAHC®OPMATOPEH MOCT

CEPWA FK, 5o 800KVA

3a MOHTMPaHeTo Ha beToHua KomnaexteH TparchopmaTopeH Moct (BKTM) e Heobxoamumo
[a ce HanpasK M3KonN CbriacHo Yeptew 1.

H3ioned IAGH
. 1
L 57 3 ML )
¢y, ® SaseAskKy
LRURY I'i‘l'I'I‘I'I‘l'l'l'l‘l'l'l‘i'l‘% T TETTT TR Y -
] E G = 1 Korg +000 = KeTa MOHTIH a1=paTyps
N = 2 DEpRTHUTE HRCUM A3 CH USITRAHAT ¥a NARCTORR.OT M9 200K
= — == = @ U TRAMEOBET AR AGCTUMEHE HE CHEAHA BEEMHA DALTHACT,
- = DIEHI UAL H0-TDARNE 0T CTaHAQDTHITA.
= (| = 3, Or K-121 A K-107 a# te uanbagu 2004 oCHIRE 0T 53A3CTha,
- [ - NORTO Af CB TgEUSESE AB AOCTUIEHE CTENEH Ha ynabThAsade K=0.97
= = Haa BSASCTPEHATR OCHOBY Ad CR LINuAtd SCH MSCHYHE NOAAQHKS,
Fiat 30 425 4. BRTGH 28 NOAAOMES NAbds KkhaC BT
85 E H I EH § CrouaHs 33 spuaTypa B220 (AN
= | = 6, Ha Keve -098 Aa ce UIILAHY AQUNUMEHE NEAADKHE NADME
- - = ey, seton kasc B15, apuupara © 16D, wpena $65 npea 200
- & = 7. TlusiaseTa M3 HACUNE 0T GaAACTPa U A5E, HECUTU CTEB3 Bh3 OCHoS:
= ) i = HB AHEBHUK U RODTOKGAU € PESYATATUTE 0T ABEDIATORHUTE Aposy
= ; =3 8. OgHoBUTe €3 OAZWEPEHU 23 KOPUMOYBEHD HATORAPBAHE TSKT/CW2
k- 113 W @ 9 Makona A% 2 UMNLAS KETO U6 KOTADREH C WKapna 21
. A o A= I 10, M BUCORY NOANGMREHY ROAU OKOAD CT3A3Ta Ha THIHLNOCTA AR £e
_E' % i; l ; ] [ l i [ ; [ l ] 1]}; IMIIil]]illll!Ii!!Ilrlit LLLI B U3TbAHY ADPHEH C NepyopupaHl TPLEU U BLbHEHE UAAOCTHE XUAPDUBQASU'UE
: . ABNYEK NPY KGHTAW HE OBEMHUTE BABMBHTL XOPUR0HTZAHD Tlwy Ha 30u
k 51 32; 5. a BRpTUKAAHD +/- Sine 1 304 '
A o 9, Bxoa 4 US04 33 Kesesu - raeA2d npoext Eextpo
CIECHDUKALNA
Ho apmMupobrama 3a 16p nogaoxer Bemon
O |mpewu 885 8
S0 30 -
Ghdo | emB220(A1} = 30kg
-HiBD TRmEH
086 & B D '
ol L I 2 AT T R NPT B R 03 I
¥ TATAT LT LoT1T YCRTRY ATIRT R JEETCE LERECe EYNTEE AT
16 ¥
| NpAnGiRN BETBH __ qpp
6 T — #
(1) oehustiim Earitrs 0
Yeprem 1
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3a moHTam Ha BKTTT e Heobxopum kpaH c ToBaponofemHocT - 207, MoHTama ce M3sbpLusa no Yeprex 2 ¢

Yeprex 3.
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OEKNAPALUUA 3A CbOTBETCTBUE

Aonynopnucauuat, UHXXEHEPUHI EAL

(HaMMEeHoRaHWE Ha APYXecTBOTo / hpMara NPoKIBOAUTEN WA HeroB APesCTaBuTer)
yn. “KomaTtescko wioce” Ne 92, rp. Mnosans 4004

{(agpec Ha dupmara)
Jexnapupam Ha cobcTBeHa OTTOBOPHOCT, Ye NPOAYKTUTE:!

BKTT, cepnsa FK, 1x800kVA - npoussogcteo Ha UHIKEHEPUHI EALL

(HaUMMEeHOBaHVE 1 TBProBCKA MapKa, Tur Uy Mogen, Ne Ha napTuaaTa, nasaakata (npoGata) unu cepuata,
EBeHTYarHo Npomaxof v Bpoii Ha ekseMnIAPUTE)

33 KOUTO CE OTHACH Tasu AeKnapauus, ca B CbOTBETCTBUE CBC crnerua(Te) cranaapt(n),
TeXHuYecko ogobpenne (TO) unu apyr(n) HopMmaTeeH(1) akr(ose):

BOC EN 62271-202:2014,

{HaumeHOBaHMe n/Mn HOMEep 1 faTa Ha vasaBaHe Ha cTanaapTa(tiTe), TO unn apyr(ure) Hopmatueen(u) akt(ose)
u B cxoTBeTCTBUE C HapenbaTa 3a CblUeCTBEeHUTE U3NCKBaHNA U OLUeHsBaHe
CHLOTBETCTBUETO H& CTPOUTENHUTE NPOAYKTY ChlUECTREeHW U3NCKBaHWA 3a ©e30nacHoCT
Ha Apyru Hapenbu 3a ougHABaHE Ha ChOTBETCTBUETO:

Mime (HanmeHoBaHue), agpec U MAeHTUUKALMOHEH HOMEP Ha YTBITHOMOLLEHO fuue 3a
olLieHsIBaHe Ha CLOTBETCTBMETO (KOraTo ce M3UCKBa):

Homep 1 faTa Ha nanaaeHn cepTudukaTi, TEXHUIECKU Of0OPEHUS 1 NMPOTOKOMH OT
uanuTBaHe (B cryvail, ue uma Takusa):
ManureaTeneHx npotoxon 12617 ot 27.07.2018 — ICMET CRAIOVA

CrieUudnYHIN N3NCKBaHWA, CBBP3aHK ¢ ynoTpebarta Ha npoaykra (yKkasaHus 3a
npoeKTrpaHe, M3NbMHEHUE W eKcryIoaTaLmua)(MoXe Aa ce NpUAoKaT OTAENHO KbM
JeKknapaumaTa)

Hexnapupam, 4e My &€ N3BECTHa OTTOBOPHOCTTA, KOATO HOCA C'bI'J'IaCHOLn. 313 o1 HK.

Ha ocHoBaHue un. 2
ot 33/14
WanbnHuteng

10.08.2018
rp. MnoBans

(hamunug, AnbXH
HeroB npegcTasiy]

(MSiCTO 1t AaTa Ha W3AaBaHe)
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OEKNAPALUUA 3A CbOTBETCTBUE

c [Ha ocHosarme un. 2 ot 33717 |

Honynoanucanuatr flembp Heanos [Jawues,
kauecTBoTO MM Ha WManwnHutenen [dupektop Ha MHXEHEPUHIT EAL — cbe
cepanvile 1 agpec Ha ynpasneHuve — rp.' Mnoeaus 4004, yn. Komatescko Wwoce 92,
NH 115031764, NH no O0C BG115031764, n BbB Bpb3Ka ¢ y4acTMETO B npoliegypa
,JocTagKka i MOHTaX Ha BETOHOBW KOMNNEKTHU TpaHcdopmaTopHu noctose /BKTTI/
n ped. Ne PPD 18-063.

OEKNAPUPAM,

Jye cbrnacHo T1.6.8 ManuTRaHus 3a oueHKa Ha focHeAcTBUsiTa B CrefAcTBUE Ha
rOPEHeTO Ha eNlekTpuvecka gbra oT BbTpeileH paedext (EN 62271-202:2014,
npunoxexue A, kputepun 1-5, IAC-AB):

BanuaHocTTa Ha pesynTatuTe OT M3NUTBAHETO, NPOBEAEHO BLPXY KOHCTPYKLS
Ha BetoHeH KomnnekteH TpaHcdopmatope TocT (BKTI) Cepus FK, no 1x800kVA ¢
pasmepu. 2,90m x 2,10m x 2,46Mm - e pasrnipocmpaHeHa Ha betoHeH Komnnexrer
TpaHcdopmaTtopeH Moct (BKTM) Cepua FK, go 1x800kVA ¢ pasmepnu: 3,60m x 2,80m

x 3,00Mm, npu cnassake Ha YCNOBMETO, Y& MbPBUYHOTO U3NUTBaHE e E_mﬁb\ﬂo-
obeTe) U

o}

3aTpygHUTENHO (HO"MaJTbI( obeM Ha NoMeLweHNeTO 3a OTBEXAaHe Ha T

KOHCTPYKUMATa e eAHaKBa C Ta3n Ha uanuTtsadoTo BKTTI.

=

PeayriraTTe 0T U3NUTBAHETO Ce OTHACAT 3a:

- Tok Ha gbrata u NPOALIHKUTENHOCT Ha AbIaTa;

- HanpaeneHvie Ha OBWXEHMETO Ha NOTOLWTE ra3 OT AbraTa, AbSHKalla ce Ha
BbTpELLUHa NnoBpeaa;

- Pa3smepu 1 pa3nonoXeHue Ha KOMANEKTHaTa NOACTaHLUA!

- KoHctpykuma v MexaHuvHa sgpaByiHa Ha oBBMBKaTa) Noga 1 nperpagHute
CTEHY;

- BeHTUNaLMOHHK PelleTKn, ="

~  XapakTepucTvikvm Ha cuctemara 3a orpasdi4yaBaHe. -

Crp.1or2 4({)

ENGINELRING EAD
92, Komatevsko Shose Tel: +359 326 8& engineeringl@peng bg

ne.bg

1 £
Bulgaria 2608138 2 T~



ENGINEERING EAD TN

92, Komatavsko Shose Tét:- 3260 588 mmncennc(_a' eng b
Sir., 4004 Plovdiv, Fax: +359 %= WHW. em:wg\
g Bulgaria - 32608 138

MpunoxeHue:
1. Yeprexu Ha BKTTI, Cepus FK, no 1x800«kVA ¢ pasmepu: 2,90m x 2,10m X

2,46Mm (B npoTokos TUroso usnutsaxe) u Ha BKTT1, Cepua FK, ao 1x800kVA ¢
pasmepu: 3,60M x 2,80m x 3,00m;

2. TpoToKon oT NpoBefeHo TUNOBO U3NuUTBaHe Ha , TecT Ha BbTpeluHa Abra”
ckrnacHo knac IAC-AB 20kA 1s ot ManuteaTenna JlabopaTopus 3a CpegHo
Hanpexenue — ICMET Craiova.

Ha ocHoBaHue un. 2
ot 3314

10.08.2018 . Nanbnuutened [upek
rp. [tnoegms,

I "

>

(o =
Crp. 2012 %’f




ENGINEERING EAD /7[—
- L . | 92, Komatevsko Shose Str., - Tel7+355 32608 588,  engineering@ang.hy
g ENGINEERING 4004 Plovdiv, Bulgaria \Faxa—-is El 35_62;5 138w e, bg
-
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e

AEKNAPALUSA 3A CbOTBETCTBUE

Jonynoanucanuat Membp MWeanwoe [MHanyee, ¢ |HaocHosanue un.2 ot 33017 |

Ka4yecTBOTO Mu Ha WManwnHuteneH [fupektop Ha HHMXEHEPUHIT EA[Ll — cbe
ceflannile ¥ agpec Ha ynpasrnenue: rp. noeaus 4004, yn. ,Komatescko woce” 92,
NH 115031764, MH no AC BG115031764, n BLB Bpb3Ka C y4acTueTo B npouesypa:
,LloCcTaBKka M MOHTaX Ha BeToHOBU koMNNeKkTHU TpaHcgopmaTopHy noctose /bKTTT”
n ped. Ne PPD 1-132,

BEKINAPUPAM,

AHAMOIMNYHO 3AKNMKOYEHKE o1 usnuteaHus Ha ,TecT Ha BbTpellHa abra’
Ha BKTT1 Cepus FK, go 1x800 kVA c pasmepu: 3,60m x 2,80m x 3,00Mm.

OBEeKT Ha U3NUTBaHe:

®abpnuyHo M3roteeH u TUNoBo uanutaH beToweH Komnnekten TpadHctopmaTtopeH
Moct (BKTI) Cepus FK, go 1x800kVA c pasmepu: 3,60m x 2,80m x 3,00m (ycnosHo:
abapum B). :

- AanuTaHue, HopMma: t/?

IAC-AB 20KA / 1s cnopen EN 62271-200, [NpoMeHNWBOTOKOBY KOMYTaLMOHHA
anapaty B meTanHa obeuska 3a obsABeHW HanpeXeHWs Hapg U MO-BUCOKY,
BKMIOYUTENHO 52KV, ‘

CnpagBka: \

Manutanma Ha BKTTT Cepust FK, go 1x800 kWA ¢ pasmepn:(2,9(m x 2,10m x 2,46m.
(yeriosHo: [abapum A) B UanutsaTenHa [taboparopus sa CpeaHo Hanpexehve —
ICMET Craiova - PymbHus

NanuTadue Ne 12617
Hata: 27.07.2017r.

7/—/;/ Crp. 1073 %{ ‘ -




ENGINEERING EAD
§2, Komatevsko Shose Str.,
4004 Plovdly, Bulgaria

MokazaTenn Ha M3NUTBAHETO:

Tel: +359 32 608 588 ——ghgineering@eng. by
Fax: +359 32608 138

WWW.eng.bg

Tok Ha BbTpeLlHa | | Fk go 1x800kVA /rabapur 5 = | FK o 1x800kVA / ragaput A= 20 | U3MTBITHEHO
abra w kA
NPOABIDKUTENHOCT

t FK po 1x800KVA / raBaput B = t FX g0 1x800xVA / rabapur A = 1

sek
Mocoka Ha rasa ManyckaHeTo Ha HangaraHeTo € Ha fjony U3MbIIHEHO
Pasmepu n ObmxuHa 1 Wwpuna U3ITbITHEHO
MPOCTPaRCTBEHO Pasmepy Ha gbroracutenHarta pelleTka
U3MbIHEeHNE zp A P

0,11m

BbTpetunus obem e eauH v chil ( paBen)
KoHcTpykuus n OueHka Ha: U3ITBIIHEHO
N3P BKITUBOCT Ha .

N Martepuanu (6eToH, cToMaHa, anymuHui

ABOWHKUA o P ( ' s any )

KoHCTpyKLun

3aTBapsiln geTanny

3akpensaHe Ha cbopbxeHue 20kV (KPY)
BeHTunauuoHHu CrofbofHa BeHTUNaumMoRHa nNnoLy 3a U3IMBIHEHO
peLleTKu { IOHMXXaBaHe Ha HansaraHeTo
MNMoseneHnne Ha MpuHLMN Ha TpuTe Kamepu: UBITBITHEHO

ChOPBKEHUETO 33
uanycxkaHe Ha
HanAraHeTo

MNpennasHa knana Ha KasaHa Ha KPY 20kV ->
Kabenxo nomelyeHue 20kV ->
TpaHcdopmMaTopHC nomelleHne ->

OkonHa cpefa

Hanuune Ha MeTanHa peLleTka ¢ oTBOpH
(auaroHanHw oTBOPM) MeXay kabenHo
nomeLLeHNe ¥ TPaHCOPMAaTOPHO NOMeLLEHE

HoctaThbyHo ObAMV NbTULLAE 33 N3TUYaHe K
oxXnaxpgaHe Ha nanuiaalluTe ra3oee

Crp. 2073




ENGINEERING EAD 5/-‘“ T
§ b 42, Komatevsko Shose Str,,....- Tel- 859 32 608 588 engineering@eng.bg
B ENGINEERING 4094 Plovdiv, Bulgaria’\y/ﬁa ¢ +359 32608 138 www.eng. bg

3aknyeHune: -C A

®abpuiHO  M3roTBeHMA M TunoBo  manutaH bBetoHen  KomnnexteH
TpaxcdhopmaTopeH lMoct (BKTM) Cepusa FK, oo 1x800kVA ¢ pasmepu: 3,60Mm x 2,80m
X 3,00m,

Bb3 OCHOBa Ha W3MbliHEHWe Ha HaszoBaHuTe kputepun - IAC-AB 20kA/1s e
keanudmumMpaH — yA0BNEeTBOPABA U3NCKBAHUATA 3a TECT Ha BbTpeLlHa Abra.

Ha ocHoBaHue un. 2
ot 3314

10.08.2018 . HNansrHuTenek

rp. Mnoeaus,

v

g \\@fﬂ

Crp.3073




Opran 38 KOHTpON OT BHga C
npy “AC — 4C" 00/
5800 rp. Mnesen, 6yn."Pyce” N? 19, Ten: 841-385; Ten/daxc: 841-383

CEPTUOMKAT 3A AKPEOMTALLUA WIA “BCA” PEF. N2 27 OKC.
Banupen po 31.05.2009 rogp.

CEPTUDUKAT 3A KOHTPOJ
Ne 1083/ 06.04.2009 ropg.

1. KJIMEHT: “Ounka6” A, rp. Mnosaus, yn. “KoMaTescko wwoce” N2 92
2. OBEKT: BKTN Tvin “FK - 3" 800 kVA, 20/ 0.4 «V, 3aB. N2 071012

3. KOHTPONYPAH MAPAMETHLP:
s [Llym
4. BAKNIOYEHUE:
WymbT Ha BKTTT i “FK - 3" 800 kVA, 20/ 0.4 &V, 3aB. NO 071012 F/
ChOTBETCTBA! .
- Ha U3UCKBaHuATa Ha TC /3agaHue Ha KnenTa/ AVAN

Mpunoxeruat npoTokos NQ 1564 / 06.04.2009 rop. / 1
yacT o7 Ceprudukata 3a KOHTpON 06wo 2 CTp. i

p./ &, Hepasgenta

Hara: 06.04.2009 rog. g ?f;gﬁﬁaame un. 2
O
H3

.-»'f’";:‘-— _n—l .;:‘%\

He ¢e ROMyCHa Manonasatero Ha 0nyA 0T HAGTOMLMA CEpTUHUKAT 33 @pon
Oprata 3a KOHIPON, H3gan cepithenrara. CepThimKaTET Moxe

v

W

W {(iﬁ/atta 6/Hero oua’éb:\ NHCHMAKD

pazpellesmKe Ha
Aa Gene oTHe /g) 3 Henr(ab EIEPHD I'IOJ'IHB e q}m HenpasWnka yaoTpeta.
BAPHO € @Pﬁraﬁ e 7)
/f W




g
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Crp. 1or2
OpraH 3a KOHTpon oT Buga C

np# “AC — [IC” OOf
5800 rp. Mnepex; 6yn."Pyce” N2 18, Ten: 841-385; ven/daxc: 841-383

CEPTHOMKAT 3A AKPEONTALLIAA WA “BCA” PEI. N2 27 OKC
Banvpex no 31.05.2009 rog.

MPOTOKOJT
38 KOHTPOJ Ha LLlyM
N2 1564/ 06.04.2009 roga.

1. KITMEHT: “dunia6” AL, rp. iosaus, yn. “Kovarescko woce” N2.92
2, OBEKT: BKTT Tun “FK - 3* 800 kVA, 20/ 0.4 kV, 3aB. N2 071012

3. B0 HA OBEKT: Hoe

4. OCHOBAHME 3A KOHTPONA: 3ansKa N2 1083 / 06.04.2009 roga.

5. KOHTPOJIMPAH IAPAMETHP: LLiym @(\Qﬁ

6. HOPMATHBHMW AKTOBE:
e MeToA 3a KoHTpos: BAC 15471
o HopmatusHi wauckeanua: TC / 3aaaume Ha laweHTa /

7. YCINOBWA NPYU KOHTPONA:

7.1, Mizrounmum Ha wrym; BIKTTT un "FK - 3" 800 kVA, 20/ 0.4 «
7.2, Xapaxtep Ha uryma:s rocrosHeH

8. PESYNTATU OT KOHTPONA:

Ne ExBlBanesTHO
no MsicTo Ha uzMepraHe Huaq Ha Ly, HMBO HA LYM, Hopwma, dBA
. dBA .
pen ‘ _ dBA ‘
1) Ha 8.00 m or craHaTa C 35 35
BEHTURALMOHHM PRILIAETKN
Ha 2.70'm ot credaTta 6e3 )
2 BEHTUNAUMOHHY DELLETIN 3 35

9. BABENEMKA: nsama

10. TEXHUYECKO CPEACTBO:
WNnrerpupaly wymomep. Tun 2240, BRK-Banus, MaeHTtudunkaloned NO 00172324
3syKos KanmbpaTop TN 05000, RFT- MepManis, MaeHTudukalmorer N 53384

11. AATA HA U3BBLPLUBAHE HA KOHTPOJIA: 02.04.2009 rof.

Ha ocHoBaHue un. 2
ot 331




Ha ocHoBaHue un. 2
ot 3314




Bl EnciEERING

rp.lTnoeave 4004
yn."KomaTescko woce” 92
Ten..+359 32 60 88 82

Tum
Ctangapr
CepueH Homep / roguHa
- PabotHo HanpexeHue
HomuHanHa yecrtota
Bpoi Ha dasuTe
MolHOCT Ha TpaHcdopmaropa

. Knac Ha o6BuBKaTa
CteneH Ha 3aura

HomunanHu Tokose Cp.H/ H.H.

BETOHEH KOMMNEKTEH TPAHC®OPMATOPEH MNMOCT

cepusa FK

BOC EN 62271-202:2014
Ne / 201... roa.
20kV /0,4 kV

50 Hz

3

.................. kVA

............. Al A
10
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KRP 2018/
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Howmmanens pasienenvTenHs yerpoficrss (KPY)

SHE - 36p. vaBeneH ebaoA/nasn # 1 9p. Tpathoaxpasa

XEDROTIMER
F20/0, 400, 231KV B0 H= DY N1 1
Uk = 8%, Zanpelt MaHTaK
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: \m Bb3NOMWTEN:

YE3 Bwnrapus EAL

WHXEHEPKMHIT EALQ

TARowAlns 4001, ¥ Hensttupces ™ M52

Daszrore)
|

MPOEKTAMTCAD £0F0 1

ﬁ%nmmu: ROMARSKTOH TRaHehopma- TopoH nueT (BKTTT 200,410,231kY

Ao
1xBUCkVA €

halip: WIrGTDER ¥ THNOBD HIWTH

uEpTEN
Pa3nonowenve ka obopyasaneTo 8 BKTTI

qaer: Enextporexsmveca | mawmal: 1:25 YepT.Mez:

EL-00.31.01 [

| g Pmmmnvim:mcywk

s, | shmdl TTHPN opmarAl

Ha ocHoBaHue un. 2

ot 33J14
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202

510

et 201K smromsemimiss 20V wisisinsassan Z0KY sfmmmans 20K

BOG 1VA

TA00X1DEEmm

438

BB3NOHUTE:

YE3 Bwnrapus EAL

Tinonis 4004,y Kowiréntroionsa™Ne 63

MHXEHEPWMT EANL

no

e

nﬁmﬁaz KOMINERT 04 TROHGHOpMa- TapoH nott (BETN) 200,40, 2315

7 FAFDTEEH A THNORO KANKTRH

epTaw

Paszpes A-A

PaznonaxkeHve na obopyasareto s BTN

M2CT! EnerrpataxHUMeckn

wawah: 1225

drarx TTHPN

GopmarAd

depT.Ne:

EL-00.31.01

Ha ocHoBaHue un. 2

ot 331
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BL3NOXUTEN:

YE3 bbAr pmn EA.E}

ibeaus 4004, ya, "Kotarearxowine” He 52

WHXXEHEPWHI EAL

ity MAKVP-TT 00]

EREKTPONPOEKTUPAHE finoegue 4090, yi. "Bacin Anpince” N2 26
TIFOEXTAHICKO BICRO pertie 007111 Ten.: {+359 32) 548 527,

a-meil: project@mekir.bg; vavw.makinbg

QR o xomnnexren Tpamcthopma- Topes noct {SKTF) 20/0.4/C,231kV

Ao
1%BO0KVA ¢ oBcnyxeata oTBbH-DEGHIKIHO UAMOTRBH Y HNOSO VanuTe

epTex

Paapes C-C

PasnonoweHue Ha oSopyasaneto 8 BKTH

yaeT, EnexTporexuuMecka

mawyab; 1:25 uepT.Ne:

thaza; TH+PR

hopmarAd EL“OO-B

Ha ocHoBaHue un. 2
ot 33/
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KRP '2018

nos.
1 — BXOO 3A KABEMM — 20kV c XEPMETUYHW YINABTHUTEN

"HAUFF TEHNIK”

HauMeHobaHue

2 — BETOHOB KOHTEMHEP — OCHOBA

3 — METAITHA CKAPA 3A MOHTAX HA KPY

4 — KPY — mun FBX SCHNEIDER—-CCT1, CCCT1

5 — BPATA _

6 — METAITHA TPEMPALA

7 — TIOKPYIB HA KOHTEMHEPA

8 — TPAHCOOPMATOP — 800kVA

9 — BPATA C BEHTHUITAUMOHHA PEWETKA

10 — TOKOBW TPAHCOOPMATOPU

11 — [TIABEH [MPEKBCBAY — TABMO HH ‘

12 — MACTO 3A ENEKTPOMEP 3A KOHTPONHO MEPEHE

15 — KOHLEH3ATOPHA YPEABA

14 — MPOXOLEH BONT 3A 3A3EMITEHME

15 — OTBOP 3A KABE/W Cp.H.

16 — BEHTUNAUMOHHA (JbIrOFACUTENHA) PELETKA

17 — W3XOHAEH PASEOVHWTENN C NPEANASUTENN — TABJIO HH
18 — KOHTYP "3EM"

19 — HOCEWA WWHA 3A KABEH

20 — V3XOAN 3A KABEIIM — 400V ¢ XEPMETUYHW YTUTBTHUTESIA
"HAUFF TEHNIK”

21 — OTBOP 3A KABEM (BPEMEHHO 3AXPAHBAHME)

¢

T

Bb3NIOXUTES:
YE3 bwnrapun EAL

WHXXEREPWUHT EAQ mmd. MAKVP-IT 00Z

Pncagun 4004, yn. “Kesiafensio tios” te 62 ENEKTPOMNPOEKTHPARE Minosxe 4000, yn, "Bt Anpiuice™ N 20
APOEKTAHTCKOFIOPO porfe DOZTIE  Ten.: (359 32) 48 627;
e-meil; projest@makir,bg: waww.makirbg

|

%Fr!ﬂeu KOMANSKTex TpaHchopma- Topex nocy (BTN 20/0,4/0,231kY

B0
1xBOOKVA ¢ oficnymBade oTaeH-OREPUYH UATOTREH K THROBO UaNkTaH
Ha ocHoBaHue un. 2

ot 33114

“EFPEisnonokeHue Ha obopysBaneTo B BTN
{enncanue)

YacT; EnektpoTexHuvecka | mawaB: 1:25 vapT.Ne
1 J\ cpasa: TMHPI | bopmarad EL-00.31
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Ha ocHoBaHue un. 2

ot 33/11
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KRP '2018
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| Ud = 50KV
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Bb3NOXUTEN: |
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AR AR SRR

Mrcagie 4004, yn. “Kouarescuo woce” Nz 92 ESIEKTPONMPOEKTPAL Tincagia 4000, yn, "Becxn Anpitnce™ b 20
NPOEKTAHTCHO BIOPO par.tie (071G ari! {¥359 32) 646 627;

@B "OUNKAB" All mw;\mp_n" oof

a-meil; projeci@makir.bg; varw.makii.bg

QH st kemnnekTen TpaHcthopma- TopsH nost (BKTI) 20/0,410,231kV
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WHKEHEPUHT EAJT - rp. IVIOBJIVB - /

1. Ilpennasgayenue:

Kommiaextuusar Geromos Tpanchopmaroper mnoct /BKTI Cepus FK e
npefHAasHAYEH 34 3aXpaHBane Ha OUTOBH i IIPOMHIIISHH IOTPeOUTENHN OT KabemHu THHUN
g0 20 kV. TparchopMaTopHMs NOCT IPEACTaBIdBa CAMOCTOATENHA IOCTPOMKa C
BB3MOKHOCT 32 BBHIIHO 00CIIy)XKBaHe.

Tpaucdopmaropuusr ocr Cepust FK e HanbiHO 3apbpilieH B (abpuiiy yCIOBHS
IPOAYKT BEJIOYBAIN TPAHCHOPMATOpP, PaspelenuTesnna ypenda cpeiHo Halpekenue 10
20 kV, ypenba mucko nanpexenwe jo 0,4 xV ¢ BCHUKH HeoOXOAHMH JIONBIHUTEIHH
YCTPOHCTBA B CBOTBETCTEBHE ¢ HOPMATHBHUTE NOKYMEHTH ¥ M3UCKBAHMITA HA KOHKPETHHS
TIPOEKT.

11, O06uW M3NCKBAIN;

1. Ycnosus 1o ekcnoaTanyas - 33 MOHITaX Ha OTKPHTO.

2. Temrreparypa Ha OKOIHaTa Cpefa - oT - 25°C g0 +40°C.

3. Haypmopeka BucourHa : - Hayx 1000 M.

4. Makcumanda BIaKHOCT Ha Bb3JlyXa - 96% nipu 20°C.

5. 3amppcaBane — OKOJHATA cpeja 0e3 TOKOIPOBOAUMH NPaxoBe, aKTUBHY ra3oBe U

apH.

6. Oxomnua cpesia ~ B3puBoGe30mIacHa | oXkapode3onacHa OKoJIHa cpefia.

7. O6BuBKa — MOHO OJIOK OT BOIOIUIBTEH OETOH C TOIUIO M3OJIHMPAHU BpPaTH 3a
JOCTHII KBM paslpefelUTeNHH ypeldu CpeHO M HHACKO HANpe)keHWe U JIBe
CPEIIYIIONIOXKHH BpaTH Ha OTHENEHHETO 33 TpaHchopMaTtopa C BeHTHIIALUOHHH PEIeTKH
CBC cmemmaned nOpoduil OCHrypsBaigy oxJaxpaHe Ha TpaHcdopmartopa. Kiac Ha
obsuBkaTa ceritacHo bJIC EN 1330-10.

8. 3alITa OT HACCKOMH IPH3atH U ITHIHE — OCHTYPABa ce TocpencisoM\cenansy
MPEXH ITOCTaBEeHM 33 BEHTUIAIIMOHHUTE PEILeTKY Ha BpaTHTeE. A

9. 3azeMieHHe — BCHUKH METAJIHH YacTH Ha KOMITIEKTHUS T popmaroper 1oct
ca 3a3eMCHM IIOCPENCTBOM OOII BBTPEIICH 3a3eMHTENICH KQHTYPINKOJTO ce CBBP3Ba C
BBHIIHUAA 3a3eMHUTEICH KOHTYP 4pe3 O0ITORE pas3loliokeHy ot ypere, crpany Ha bICTIL

10. OcBeTnenue — TpaHCHOPMATOPHHUS MOCT HMa OCBETHTETHANTENA W KIIOYOBE 33
TAXHOTO YIIPaBIEHHE BBB BCAKO Inomenienue. Ceuiurerce . 3 HBAT NpeId TIABHHA
npexbceBad Ha ypenba HH um ca 3ammrenu ¢ mpeamasuyen x CTOIsIeMa BJIOXKKA W C
HY)XKHaTa KOMYTal[HOEHA BH3MOXKHOCT. !

11. 3ammra OT KOHAGH3 — KOHCTPYKIHMATA Ha OOBHUBKATa, IIOKPHBA, BpPATHTE H
CHCTEMAaTa 32 BeHTHNIAIHA HA TpaHC(OpMaTOPHUSA IIOCT OCHIYPSBA CHUTYpHA 3allliTa Ha
CTEHHTE W TaBaHa OT KOHIEH3.

12. bBesomacHa pabota — TIpPeABMAEHH Ca BCHYKH MEPOIIPUITHS
HsHCKBaHH% pa BJIC 10699-80 u [IVEY.

CBIATaCHO
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13. Tpanchopmaropaus noct /Cepus FK/ ce chbmpopoxia OT HHCTPYKIWS 3a

eKcIoaTalls Ha OBOrapckd e3WK  He3aBMcHMO 0T (EpMara IPOUSBONMTEN Ha
pasnpenenutenrara ypenda /KPY/, xoaro e BiroxeHa B Hero.

14. Morrax - tparcdopmaropups oct /CEPUS FK/ e m3ucksa QyHIaMEHT 32
monTax. CHIMAT ce MOHTHpA B HM3KON ¢ pasMepd 3M X 4M, Ha JIBHOTO Ha KOWTO
IIpe/IBAPHTENHO € [OAroTBeHa TpamMboBaHa IchdHa Br3TIapauna. [Ipn HeoGxomuMmocT ce
M3BHPIIBA HUBENAIMS Ha TpadomocTa.

[IpHUCHEMHABAT Ce HIXONHATE IMHHK HA NPEABAPUTENHO [IOJITOTBCHUS 3a3eMUTENCH
KOHTYD /R sasemnennc < 4 L/ KBM 3336MHTENHHTE OONTOBE, HAMHUPAIH Ce HA CTPAHHUYTHUTE
crean Ha BKTII, Tlo T03u HaumH ce OCHIMECTBIBA BPb3Kd MEXAY BBETPEIIHO M3ILIHEHHS
393eMHUTENeH KONTYP ¥ BBHINHMS W BCHUKH CBOPBKCHHS HA KOMIUIEKTHHSI
TparchOPMATOPEH TIOCT, KAKTO X BCHYKM METAJIHH YaCTH Ce 3a3eMsBaT.

15. OrBopu 3a kabeny — B OCHOBATA Ha 0OBHBKATA, KOATO IPEACTaBisABa OETOHOB
MOHO GJOK ca TpeiBESHH A0 S5 Gpos OTBOpYM OT KBM CTpaHa Ha ypenba cpepHo
Hampexxerye. 1lpy MpeMuHaBane Ha 3axpaHBalre Kabelu mpes T4X e HeoOX0uMo Jia ce
W3MOJI3BA CHLOTBETHATA KabelHa apMarypa OCHIypsBalla LelocTTa Ha KabenHaTa
m3onanmsa, Beekn TpanchopMaTopeH OCT ce OKOMILIEKTOBaHa ¢ Heobxonumara kabeina
4pMAaTypa B 3aBHCUMOCT OT M3MCKBAHUATA HA KOHKPETHHMS TPOSKT.

111, Cnenmdukanys 1a KOHCTPYKIIHITA:

TAPHIHA:
OcHoBa - = 4660 Mm.
[Toxpun - 4780 mm. ‘

JTBIDKUAHA: \/
OcHoBa - 1500 . )
IToxpus - 1620 mm.

BucodnHa HaJ 36MsTa - 2140 mm.

JsnbogmHa Ha OCHOBATA - 800 mm.

O0ma BACOYKHA - 2920 mm.

Terno Ha noxacranmusra (0es anaparypa) - 8000 xr.

061110 TeTIo ¢ TpaHchopMaTop - 12000xkr.

IInomn Ha ocHOBaTa - 6,99 Mm?

e {
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VIHDKEHEPUHI EAJT - rp. IJIOB/IVB e {

1V, JonbIauTeIHy JaHAN 38 KOHCTPYKIMSITA,

CremneH Ha 3aIIUTA - 1P-43
WManpexamsoct Ha yap ~20)

M3 apexsHBOCT Ha MOKPUBA - 3300 N/m?
Kitac na o0BuBKaTa - 10

Y CTOHYUBOCT Ha OT'BH -B

YcTo#uUBOCT HA OT'BH HA CTEHUTE M TaBaHa - 120 MuH.
MuHHMAaNHO pa3CTOSIHUE OT APYTH CTpasiy
(3aBucH OT THIia Ha ChCeHUTE ITocTpoitku) - or 10 mo 12 M.

V. OCHOBHHE TEXHMYECKH JaHHU:

CrangapTi :
BJIC EN 62271-202:2014

BJC 10699-80

BJIC EN 61439-1-2012

IIVEV

Hapenba Ne2 “TIpoTHBONIOXAPHH CTPORTENHH HOpMU”

Hapenba No3 “MuHAMATHYE H3UCKBAHUS 33 OCUI'YpABAHe Ha
3J(paBOCIOBHM ¥ DE30MacHM YCIOBHA HA TPy

Texpuduecky JaHHA : ' N
1. Hampexenue Ha cTpaHa BHCOKO Hanpexenne - 20 kV
2. MaxcumanHo paboTHO HanpexXeHre Ha CTpara \
, BHCOKO HAaIpe)KeHUEe -24 xV
o 3. PaGotro Hanpexerue (U,) Ha cTpana
HHACKO HallpeKeHHe - 0,4 xV
4. Homunanua yecrora -50Hz D \\
5. Bpoii dpazu -3
6. Huso Ha n3omnanysTa Ha CTpaHa BUCOKO
HaTIpexXeHHe -50kV
7. Hanpewxenwve na nzonarugra (U;) Ha cTpana
HHUCKO HaIpeXeHue -690V
8. Mzxepxano uMmiyscuo wapexenue (Ul ysous)
HA CTPaHA BHCOKO HallpeXeHHe - 125 xV
9. Msnppxano ummyiceo HanpexkeHue (Uiny)

HAa CTpaHa HHUCKO HAIPEeXCHHE -8xV

_..-J0.HomuHanen Tok Ha MPEXKOB MOI{HOCTEH ’ - - )
é"/ég' _Pazemunmren (I,) —f s
c L N~ E P
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WHXEHEPHUHD EAJA - rp. IJIOBJIHB L/f

11.Homunanex Tox Ba U3B0J 3a TpaHchopmaTop - 200 A Q

12 . Homuuanen Tox Ha Bxoma Ha KKV za
pasTipefeNeHre M yIpaBiehue Ha

crpara H.H. (I,) - 1250 A
13.KparkorpaifHo m3gspkad TOK (TOK Ha TepPMUIHA

ycroitunBocT) Ha crpana B.IL - 20 kA/1s
14.Tox va AuHaMHPYHA YCTOHYKMBOCT Ha CTpaHa

BHCOKO HaTIPEIKEHUE - 40 xA
15, Maxcumanua momuoct Ha BKTII - 800 kVA
16.MormgocT Ha TpanchopMmaTopa - 800 kVA
17.KparxorpaliHo H3aspxaH TOK (TOK Ha TEPMUYHA

yerodunsoct) (Igy) Ha cTpana H.H. - 30 kA/0,2s
18.Toxk ma puuaMuuna yeroituusoct (Ipy) Ha cTpana

HUCKO HallPeXKeHHe - 63 kA
19.Knac ua obsupkara #a BKTII -10

20.Crernen na 3aliyra OCUTypeHa upe3 oOBuBKara - IP43
21 Xnacubuxarus sa BKTII o BeTpeutsa gera - JAC-AB

[?/F\
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V1. XapaxTeprCTHKH Ha YaCT CPEIHO HAIpeKeHNe:

B tpanchopmaroprma noct Cepusa FK e npejisuieHa BB3MOXKHOCT 332 MOHTAX Ha
KOMILIEKTHHU pasnpemenutentu yerpoiicrBa /KPY/ ¢ xombuHamnys ot 1 no 4 uuterpupany
pynrxmuonanan Groxa FBX ma ¢mpma Schneider. Cremimre npHTexaBar CleHuTE
OCHOBHH XapakTePUCTHKH:

- FBX e rama ot ¢aGpuuno crinobeny, TecTBadd X cBOOOIHO CTOSIM KA(OBe C
BrpafieHH B TSAX TOKOBOJCIIM dYacTH /IIHMHW/, KOMYTAallHOHHA 3all{Ta ¥ H3MepBarellHa
amapaTypa. Enektpuueckure ¥ MeXaHWYHH paGOTHH MEXaHH3MH Ca PasToNOXKEHH 34/l
yellHa II0Ya, C BH3YAJHO yKa3BaHe Ha MHEMOCXeMa Ha IONOKEHUeTo Ha
KOMyTaLlHOHHATA armapaTypa (3aTBOpeHo, OTBOPEHO H 3a36MeHO).

- Vpenbure FBX ca camocrosTenHu M3LIo M30nupasn 61okose, ChCTosT Ce OT ¢

¢ XepMHUTHU3HpaH MeTalieH KOpIyc OT HephkpaeMa (0e3 HeoOXOAUMOCT
OT NONIPHKKA) CTOMaHa, KBAETO ca IPYNHpaHd 3aefHO YacTHTe IIOJ
HalpeXkeHne,  MOLIHOCTEH  pasefMHMTEN,  3¢3¢MUTEN,  KOMOMHarms |
IPENA3HTEI-MOITHOCTEH PA3eHHUTEN U [IPEeKbCRaY.

e OTJcIICHYE 338 HUCKO HAIIpEKEHHE.

e OrjeneHue 3a 3a/IBIDKBAIINT MEXaHU3bM.

o Orjerenue 3a 1peAna3uTeNnH 3a QYHKIUUTE MOLIHOCTEH PA3EIMHITEN-
IPEIa3ATeIH.

- Kopnycst Ha ypenoute FBX e nanbinuer ¢ SF6 ¢ ManoMerpudHo Hamsrane 0.5
bar. XepMeTHYHOCTTA My, KOSATO €€ I[IPOBEPsBA CHCTEMATHYHO B 3aBOJACKH YCJIOBHI,
OCHTYpPSIBA Ha KOMYTAIIMOHHATA aIlapaTypa 04aKkBaHO BPEME Ha XKHUBOT OT 30 roguHy.

- PaborruTe XapaKkTepHMCTHKHM, NONydeHH 3a ypepoure FBX cpoTBeTCTBYBAT HA
OIpPEJIENICHHETO 38 “XepMETHIHO 3aTBOPEHA CHCTeMa II0J HalaraHe” B ChOTBETCTBHE C
upenophkure #a IEC. MoOIIHOCTHHMA pazefUHUTEN M 3a3eMUTENAT OCHIYpsABAT Ha
oIepaTopa BCHUKH HeoOXOIUMY I'apaHiiy IpH pabora.

- Vpenoute FBX ca nipenrassadeHn 3a padoTa Ha 3aKPHTO. Q/)

- B ypenbure FBX ca npesuiieHs BCHIKH GIOKAPOBKY HETIO3BOMFRALIH HOTPEIIHN -
KOMYTaIiu. ,
Vpenbure FBX ca ¢ UOJBMXKHM KOHTAKTH C TPH CTAOHIHY IIOJIOXKEHUA
(OTBOpPEHO, 3aTBOPEHO M 3a3EMEHO) ¢ BepTHkalneH xoi. KoHcrpykiyara My NIpasH
eHOBPEMEHHO 3aTBapsiHe HA pasefiMHUTENs WM Ha IIPEKbCBRYA W 3a36MUTEN
HEeEBIMOICHO, 3a3eMHTENAT IPHTEXABA BIUIIOYBATEIIHA CIIOCO0 C’r\ga\mcn CBEJMHEHHS,
CIIOpel M3UCKBAHKATA HA CTAaHapTHTE.

- Vpenonre FBX npurexapaT KakTo H30MUPalla, TaKa | [IPerhCBaa (yHKITHSL

~ HocTenbT 10 KabelTHOTO OTAeNeHHe MOXKe 1a ce OIOKUpa ChC 3a3eMUTEIS WUy
MOITHOCTHHS paseIUHHATEIN MU IIpeKhcBada.

- 3asemsBase — cuenuaner paboTeH JOCT 3aTBapsd M OTBaps 3a3eMHTEIH y
KonTakTh. OTBOPHT, TO3BOIIBAI JOCTHII JI0 JIOCTa ce BIOKHpaA OT Kallak, zcy{ Rl
ce OTBOPHM KOraro CBHINHOCTHHS paseluHUTEN MM IPeKbCBaYBT € OTBOP
GJIOKHpaH, KOFraTo CHILHS € 3aTBOPEH.

ITaoBars 4004, ya “Komarescko riroce” 92, rear 032/60) 88-82; dpaxc: 032/6780 18 Crp.6
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WHOKEHEPUHT EAJI - rp. IJIOBJIUB %

- Vnp¢kaTopy Ha MOJOKEHHETO Ha KOMYTArMmOHHATA-anaparypa = ﬁow@ )qa,//"
IMPEKTHO BBPXy PabOTHUTE BaNOBE HA YCTPOHCTBOTO ¢ ITOJABMXHM KOHTAKTH T[aBat
oTpeIesIeHo TIOKA3aHMe Ha IOJOKCHHETO Ha KOMyTallOHHOTO YCTPOHCTBO.

- BaneficTBAI JIOCT — CBHIMAT € KOHCTPYHpaH C aHTU-PepIEKTHO YCTPOHCTBO,
IPEJOTBAPATAI0 BCAKAKBB ONMT 33 HEIOCPEJCTBCHO IIOBTOPHO OTBapAHe Ha
MOIHOCTHHS pa3eduHyTes] WK Ha 3€3¢MHUTE)IS CIIe] 3aTBapAHETO.

- BaxITioyBan(d yCTpOMCTBA — MOraT Ha C€ H3MOoM3BaT OT 1 g0 3 Kmovaaky 3a
MpeOTBPaTsIBaHe HA |

e JlocTwil jto pabOTHMA NOCT HA MOIMHOCTHHUA pPaseJUHHTEN WIH Ha
MpeKBCBaYa.

e JlocToIl 10 paboTHUS TOCT HA 3a36MHTENL.

e 3ajedcTBYRaHC Ha W3KITIOYBAIIEA OYTOH ¢ HATHCKAHE,

- 3xpaBara, yCTOMYMBA, HANEHTHA W HEUYBCTBHUTENHA KbM BB3ACHCTBEATA HA
oKoNnHaTa cpena kKoHcTpyKiwd Ha FBX Boam 1o MHOro Mamka BEpOSATHOCT 34 IOBPEJa BBB
BBTPEITHOCTTA Ha KOMILIEKHOTO KOMYTal[MOHHO yCTpolicTBo. HesapncnMo oT T0Ba, 32 Jia
ce TapaHTHpa MaKCHMalHa Oes30IacHOCT Ha IlepcoHana, ycrtpodicrsara FBX ca
KOHCTPYHPAHH Jla H3LBPXKAT, 03 OIIaCHOCT Ha OIlepaTopa, BHTPEINHA Jbra Ipequ3BUKana
OT BOMPHAJIHHS TOK Ha KBCO Chefumenue 3a 1 cexyHma. CiydallHOTO CBEPXHAIATaHe B
pesyNTaT Ha BERTPEIIHATa Abra Ce OrpaHuyaBa OT OTBAPSHETO Ha NPEANa3sHMs KIalaH Ha
ITRHOTO HAa METalmHHS KOXyX. ['a3bT ce oTBexa no 3axHara yact Ha FBX 0Ge3 na 3acerne
YCIOBHATA B MPEAHATA YacT, Y CTpoiicTRaTa OTroBapAT Ha INECTTe KPUTEPHs], TIOCOUEHH B
[Ipunoxenne AA ma IEC 60298 cmen nposeieHo msmuranwe 3a 20KV CTaHITAPTHO
V3MHTBAHE.

- JIproraceHeTo ce OCHIIECTRIBA HA IIPUHIIKIIA Ha aBTONPOlyXBaHe B cpesia or SFo6

ras,

M
\
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VII. XapakrepycTHKY Ha YacT HICKO HaHpeKeHHe: &__/

ABTOMATHYHUTE IPEKBCBAYM €A CBC CICAHATA M3KITIOYBATCIINA BE3MOXHOCT!

- 3a NSI1250N 3P — 50 kA, 380/415V
- 3aNH3 910A 3P — 50 kA, 380/415V.

BepTI/IK&JIHI/ITe Pa3CINHUTEIIM Ca Che cenara H3KNI0YBaTE/IHA BE3MOXKHOCT!

- 3aNH3 910A 3P — 50 kA, 380/415V.
- 3a NH3 630A 3P — 50 kA, 380/415V.

ToxosuTe TpaHCHOPMATOPH ca ¢ Kiac Ha TodrocT — 0,5.

TThoBAmD 4004, ya “Komarescko rmoce” 92, rea: 032/60 §8.82; <ba1{c 032/678018 Crp.8
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CHOELIOVK AL

Ha

Beronen koMmekTeH tpanchopmaroper noct (BKTII) tun Cepua FK

- TlpomssomTen
Konrelinep
1 | Komreitnep BKTIT FK Kenesoberon [To npoexT berapus
Cromana BaJIlyBaa LrioBa
2 | paBHOCTpaHHA- FOPELKo 80/80/3 MM ]leIOCOEN 10219- Brirapus
TIONMHKOBAHA
3 | Anymusampes npct AlMg3 2.0x EN 485-1, EN Xeprarcka
1500x3000MM 10204-3.1
4 | HanTn CKpHTa [lonma
TPHCTPAHHO
5 | bpasn 3aKIIOYBAHE ) Tyt
6 | bontose BJIC 5619-73 brenrapus
7 1 Taiixu DIN 934 brirapus
8 | [afbu 1o UioKHu DIN 125 benrapus
9 | [MTa#bu npyxuaaU BJ1C 833-82 brnrapus
Brumsy TOKpHTHS Ha
KoHTelHEepa
“BuTOMEH IpyHA"’ — [IOJ[3eMHa Homyperasona Tesa
10 wacT memOpana 3a BAC 14854:1979 Brurapus
XHIPOU30NAIIHS
ImaxnoBka 1 ~
11 | “HET” — dacansa wacr BBHIITHA Apanasa BJAC EN 998-1 berrapus (
MazHIKa .
Axsanyp + Xunepnesmo J] -
12 HoKpHE I'pynx ¢ 601, nax BJIC 2823-83 r piak\
13 | Ilpaxoro OosuceaHe gg;iewep wa Got gﬁg&ﬁ 03-05 1 \ ﬂﬂ e% \VH}I
ChopEikeHHs U anapary
vonTrpany B BKTII ‘J
Monyn KPV: ~\
BXOJ/M3X0J- BXOJ/H3XO0/I- \
oxpana — cxema CCT1 A
BXOJ/H3X0 [~ BXOJ/H3XO0I-
BXOJUM3X0/1-0XPaHa — CXEMa FBX
CCCT1 1EC 62271-200 SCHNEIDER
14 BXOI/HM3XO0 0~ BXON/H3X0 - 24kV - 16kA - 630A IBEC 62271-102 Opanmua
BXOI/M3X0 4~ BXOI/H3XO0/- %
oxpana — cxema CCCCT1
BXO/M3X0/- BXOI/H3X0I-
BXOJY/M3XO0JI- BXO/U3X0 ~
cxema CCCC

B /L;\ m//ﬁ
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IEC (BJIC EN
15 | Tpauchopmarop T™ 800/20/0,4 6007(65 A1) Brnrapus
16 Cronsiems npenasarenyd 24 16A, 254, 32, 40 EC 60282-1, DIN SIBA
KV 43625, IEC 60644 | lepmanus
17 | Cunos xaben CH N2XS(F) 2Y 1x50mm* | VDE 0276 Brarapus
18 | Cuon xaben HH YY-K 1x240mm’ VDE 0281 Boirapus
CENELEC Euromold
20 | Apanrrop KIS8 LR HD629.51:1996 | Tepmams
. CENELEC PFISTERER
21 | Anarrop CONNEX size 0 HD629.51:1996 | Tepmanus
]?g(()jogN 60947- Schneider
22 | ABTOMATHYEH NIPeKhCRAY NS 1250 3P BJIC EN 60947- Electric
2:2006 Dpanmys
R - T —— NH3 910A 3P, 630A | BJC EN 60947- Pronutec
P pasea 3p 3:2009 Hcenanus
Schneider
24 | Toxos TpancdopMarop 1250/5A BACEN 61041-1 | Electric
Dpanuusa
25 ¢ MeTalooKCHIEH paspIIHuK SPB-60/400 IEC 61643-1 %;ii{er
26 | Kabenen xanan LHD 20x20 BJIC EN 50085-1 | Uexua
g7 | OBETHTEIEO 15010 220V 40W BJIC EN 60598 | Brarapus
BIATO3aIIHT. -
Schneider
28 | Kpaen u3ximovuBaren 3A BJIC EN 60669-1 | Electric
Dpagims

Cr

Ha ocHoBaHwue un. 2
ot 33114

—
-

Vrpbpaun

;
/
l

R

ot 33114

’

Ha ocHoBaHue un. 2
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UHCTPYKLKA 3A MOHTAX

HA
BETOHEH KOMIMWIEKTEH TPAHCGOPMATOPEH NOCT
CEPUA FK, no 800kVA

3a MOoHTUpaHeTo Ha BeToHMa Komnnekten TpaHcdopmaTtopeH Moct (BKTI) e Heobxoanmo
[la ce Hanpasu U3Kon cbraacHo Yeprexw 1.
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3a moHTam Ha BKTT] e HeoOXOAMM KpaH ¢ ToBaponogemHoct - 20T. MoHTa)a ce M3BbpLUIBa N0 HepTem 2 U
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OEKMAPALMSA 3A CHOTBETCTBUE

B ] ENGINEERING

Honynognucaunat, UHXXEHEPWHI EAL

{(HauMeHOBaHWe Ha ApYXecTBOTO / thrpmaTa NPoU3BOSUTEN WU HETOB NPEACTaBNTEd)
yn. “KomaTtescko wwoce” Ne 92, rp. Mnosaue 4004

(appec Ha dupmara)
Heknapupam Ha coOCTBEHA OTTOBOPHOCT, Y& NPOoAYKTUTE:!

BKTT1, cepus FK, 1x800kVA - npoussogetso Ha UHXXEHEPUHE EAQ

{HaNMEHOBaHWe W ThPFOBCKA Mapka, TvM Wiy mofen, Ne Ha naptuaara, waeagkata (npobara) unu cepunata,
eREeHTYanHo nponkaxod 1 Bpoil Ha eksemnnapure)

34 KOUTO C& OTHACA Tasu Aeknapauuns, ca B CbOTBETCTBUE ChC cnegHua(Te) ctanaapT(u),
TexHu4ecko ogobpenue (TO) unu apyr(n) HopmaTueeH () akT(oBe):

BAC EN 62271-202:2014,

(HauMeHoBaHYe NNV HOMEP U AaTa Ha KMaaaBane Ha cTanaapTa(TuTe), TO unk gpyr(uTe) HopmaTheeH(n) axkT{ose)
M B CLOTBETCTBUE C Hapenbara 3a cblieCcTBEHUTE U3WCKBAHNA 1 OLEHsBaHE
CbOTBETCTBUETO Ha CTPOUTENHUTE NPOLYKTH ChlUeCTBeHW U3NCKBAHNA 3a BesonacHocT
Ha ppyru Hape,u6m 32 oilleHABaHe Ha ChOTBETCTBNETC.

Nime (HavmeHoBaHue), agpec 1 MAEHTUdUKALMOHEH HOMEP Ha YNBJIHOMOLLEHO Nulie 3a
oleHsiBaHe Ha CbOTBETCTBMETO (KOraTo ce Uanckea):

Homep n gata Ha uagageHu ceptudunkaTy, TeXHUYeckn ofobpeHns 1 NPOTOKONK OT
nanuTBaHe (B Cnydan, ye nma Takusa):
WanutaTteneH npoTtokon 12617 ot 27.07.2018 — ICMET CRAIOVA

CrieundnyHn MsKUCKBaHUA, CBBP3aHN ¢ ynotpebara Ha npoAykTa (ykasaHusBa N

npoeKkTupaHe, M3MbNHeHue 1 ekcnnoaTtaLuus)(Moxe ga ce npunoxat OTAENKO Kb
neknapauuara):

O\
Hexnapupam, 4e M1 € U3BECTHa OTTOBOPHOCTTA, KOATO HOCH CBrnacj% qn\31 3 ot HK.

Ha ocHoBaHue un. 2
Manwuny or33ng

10.08.2018
rp. [Tnoggme

{thamunus
HEFOB fpe

(MACTO 1 JaTa Ha UagaBsaHe)
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OEKNAPALUUA SA CbOTBETCTBUE

Donynopnucauuat [llembp Heanoe [anyee, ¢ [Haocrosanne un. 2 ot 33711 |

KayecTBOTO My Ha WManwnuuteneH [upektop Ha WHXXEHEPWUHI EAM] — cbe
cefanuiie u agpec Ha ynpaenenue — rp. Nnosaue 4004, yn. Komartescko woce 92,
NH 115031764, H no AC BG115031764, v BbB Bpb3Ka C y4acTheTo B npoueaypa
,LJOCTaBKa ¥ MOHTa)K Ha BeToHOBY KoMnNeKkTHY TpaHcdopmartopHy noctose /BKTTI/
u pedh. Ne PPD 18-063.

OEKINAPUAPAM,

Ye cwrnacHo T1.6.8 ManuTtBaHus 3a oueHKa Ha NocnencTeuATa B CneacTeBue Ha
ropeHeTo Ha enekTpudecka abra OT BbTpelled dedekT (EN 62271-202:2014,
npunoxerne A, xputepun 1-5, IAC-AB):
BanuaHocTTa Ha pesynratute OT UNUTBAHETO, NPOBEAESHO BbPXY KOHCTPYKLWS
Ha beToHeH KomnnekreH TpaHcdopmaTopeH Moct (BEKTI) Cepus FK, go 1x800kVAc [~
pasmepn: 2,90m x 2,10m x 2,46m - e pasnpocmpaHeHa Ha beTtoHeH Komnnekren f/
TpauctopmaTtopeH [Moct (BKTIT) Cepua FK, o 1x800kVA ¢ pasmepu: 4,66m x 1,50 )
X 2,92M, npu cnassaHde Ha YCMOBWETO, Y& MbpBUYHOTO u3nuTBaHe e Buno\n .
3aTPYAHUTENHO (NO-mankKk obeM HA MOMELUeHWeTO 3a OTBEXJaHe Ha rasosefe)\u
KOHCTPYKLMSATA € efiHaKBa ¢ Ta3n Ha usnuteaHoTo bKTT1.
Peayntatute OT #3NUTBAHETO C& OTHACAT 3a: \
- Tox Ha gbrara v NPoOBbIMKUTENHOCT Ha AbraTa; x
- HanpasneHune Ha ABWKEHWETO HA NOTOLMTE ras oT AbTaTa, AbK mi@ Ha
BbTpelLHa nospeaa; i
- Pasmepn n pasnonoxeHne Ha KOMINNEKTHATa NOACTaHUUS; |
- KoHcTpykumsa n mexanudHa 3fapasuiHa Ha obBMBKaTa, Noda v nperpagHnTe

CTEeHMH,

- BeHTunaunoHHn petueTin,

- Xapamepmcww Ha CucTeMaTa 3a orpaHndaBane.
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1. Yeptexxm va BKTT1, Cepus FK, go 1x800kVA c paamepu: 2,90m x 2,10 X
2,46m (8 npoToKon oT TUNoBC uanuTBaHe) u Ha BKTI, Cepua FK, fo
1x800kVA ¢ paamepn: 4,66m x 1,50m x 2,92m;

2. TlpoTOKON OT NPOBESEHO TUMORO U3NUTBaHE Ha , TeCT Ha BbTPellHa Abra”
cbrnackHo knac IAC-AB 20kA 1s ot UannTteatenHa Jlabopatopus 3a CpesiHo
HanpexeHue — ICMET Craiova.

10.08.2018 1.
rp. MNrnosgus,

[

NanbrHuteneH [

Ha ocHoBaHwue 4n. 2
ot 33/14
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OEKIAPALUA 3A CbOTBETCTBUE

Oonynoanucaunar [lembp Hearos [anyee, ¢ |Haocrosarve un.2 ot 3304 |

KayecTBOTO My Ha WManbnHuteneH [upextop Ha UHXXEHEPUHIT EAL — cvc
cefanuile 1 ajgpec Ha ynpasnexue: rp. Tnosgue 4004, yn. ,Komatescko Lioce” 92,
NH 115031764, NH no A4C BG115031764, 1 BB Bpb3Ka C yqéCTmeTo B npoueaypa:
JHocTaska 1 MoHTax Ha BeToHOBM KOMMEKTHI TpaHcdopmaTopHu noctoee /BKTTY”
1 ped. Ne PPD 18-063.

NEKNAPUPAM,

AHATNOIMMYHO 3AKNIOYEHUE oT uanuTsanHus Ha ,TecT Ha BbTpelUHa awra’
Ha BKTT1 Cepusa FK, po 1x800 kKVA ¢ pasmepu: 4,66m x 1,50M X 2,92m.

OBeKT Ha U3NUTBAaHEe:

®abpuuHo maroTBeH v Tunoeo uanuTaH beroHew KomnnexkteH TpaxcdopmartopeH
Moct (BKTI) Cepus FK, po 1x800kVA c paamepu: 4,66m x 1,50m x 2,92m (yenosHo:
Fabapum ).

HManuradue, Hopma:

IAC-AB 20kA / 1s cnopeg EN 62271-200, [MpoMeHNVBOTOKOBY KOMWTAUMOH
anapat¥ B mMeTanHa oOBuBKa 3a 00sBeHW HappexeHust Hag 1KV K noBumcokn,

BKITIOMNTENHO 52KV,
Cnpagka.;

Nanutanusa Ha BKTTT Cepua FK, go 1x800 kKVA ¢ pasmepu: 2,90m x 2,10m X\2,46m.
(venosHo: [abapum A) 8 WanuteaTtenHa JlaBopatopna sa Cpepgro Hanpexexue —
ICMET Craiova - PymbHUA

WNanwtadne Ne 12617
Hara: 27.07.2017r.

e
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ToK Ha BbTpellHa | | FK go 1x800kvA / rabaput B = | FK go 1x800kVA / rabapur A = 20 | USITBITHEHO
Abra n KA
NPOOLIMKUTENHOCT :

{ FK A0 1x800kVA / raBaput B = Pk A0 TxBOOKVA [ raBapur A = 1

sek
Mocoka Ha rasa A3nycKkaHeTO Ha HAaNAraHeTo e Ha Aoy UBTLITHEHO
Paamepu v Lbrokuba v WpuHa U3ITbiTHEHO
MPOCTPAHCTBEHO

Pasmepu Ha gbroracuTenHata petleTka —
U3NbIHERNE R

0,11m

BbTpelHust o6em e egnH 1 cbll ( paBeH)
KoHCTPYKLMSA U OueHka Ha: U3IMTBIIHEHO
VIBAPEATIMBOCT Ha | 112 repranu (BeToH, CTOMaHa, anyMmuHwiA)
OBOWHNA Nof P ’ » any

KoHCTpyKLmMu

SaTsapsawm getainu

3akpenBade Ha chopwkerue 20KV (KPY)
BeHTUNaLmnoHHK CBoGojHa BeHTHNALNOHHa nnouy 3a U3TBITHEHO
petueTkn NMoHWKaBaHe Ha HanaraHeTo
Mosepexue Ha MpuHUYN Ha TPUTE Kamepw. U3MBITHEHO

CHLOPBXEHUETO 33
nanyckaHe Ha
HanAraHeTo

MNpeanasHa knana Ha kasaHa Ha KPY 20kV ->
KaGenHo nomeuieHune 20kV ->
TpaHcthopmaTopHo nometleHue ->

Oxorxa cpepa

Hanuuve Ha MeTarnHa pelleTka ¢ OTBOPH
(AvaroHanHy oTeopuW) Mexay kabenHo
nomeLleHne 1 TpaHcthopMaToOpHO nometitiesne

NocTaTb4yHo ABNM MHTULLA 33 U3TUYaHE U
OXNadKAaHe Ha N3nu3aluTe rasose

A




ENGINEERING EAD
92, Komatevsko Shose Str.,  Tel: +358 32608588  englneering@eng.bg

NGINEERING 4004 Plovdiv, Bulgaria Fax: ?@L\BW‘  WWW.eng.be

(H |
3akroyeHue: ' S j_r.ﬁ_\

®abpudHo  u3roTBeHMst 1 TMNOBO u3anuTaH beToned  Komnnered
TpaxcdopmaTtopeH Moct (BKTIT) Cepus FK, go 1x800kVA ¢ pasmepu: 4,66m x 1,50m
X 2,92m,

Bb3 OCHOB& Ha WU3NbNHeHWe Ha HasopaHuTe KpuTepwn - |AC-AB 20kA/1s e
KBanubnLUpay — yAoBNeTBOPSBa U3UCKBAHWATA 3a TECT HA BbTPELLHa Abra,

Ha ocHoBaHue un. 2
ot 33J1

10.08.2018 r. VsnbnHuTeneH

rp. flnoegue,
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OpraH 3a KOHTpoJsI OT Brga C
ripu “AC — [IC” OOL |
5800 rp. [nesen, 6yn."Pyce” N2 19, Ten: 841-385; Ten/danc: 841-383

CEPTUGVKAT 3A AKPEAMTALIAA WA “BCA" PET. N2 27 OKC
Banupex po 31.05.2009 roa.

CEPTUDGUKAT 3A KOHTPOJ
Ne 1083/ 06.04.2009 rog,.

1. KNUEHT: “dunkab” Al, rp. lnosaue, yn. “Komarescko woce” N¢ 92
2. OBEKT: BKTT T4n “FK - 3" 800 RVA, 20/ 0.4 KV, 3aB, N2 071012

3, KOHTPOJIVIPAH NAPAMETLP:
o llliym K
4, 3AKSTFOUYEHME: (\
LLlymsT Ha BKTTE i “FK = 3" 800°KVA, 20/ 0.4 KV, 3ae. N¢ 071012 ]

ChOTBETCTBA:
- HA U3WCKBarusTa Ha TC /3aaanne Ha KnK1eHTa/

MpunoxeuusT npoTokon N 1564 [/ 06.04.2009 roa. / 1 cTp./ e Hepr3genda
vact ot Ceptutukata 3a KOHTpoR 0610 2 CTp.

N
Ha ocHoBaHue un. 2
Aara: 06,04.2009 roa. Pl or33n4
O
O
Hd

BAPHO C OPUTMHANA

# /"““}2 ﬁfA/\

He Ce AonycHa MANDNZBEHETO HA I(GMHA OT HACTORILM CENTHIGMKET 53 KOHTPD WA HEYACTH OYHETO, nca;/o Efap Hhe’ﬂ—%
I Hel

Opraxa 3a lcom‘pon, Waaan cepridiicara. CepruiurarsT Moxe A8 Gbae DTHET NpU HENpaBop Wa aBlgnH ynmpeﬁ 5
e / K F P\i}

/‘7_,/’L__ /




N .
e
P 102,112
Crp. 1or2

Opran 3a koHTpON OT Bupga C
npwu “AC ~ OC" 004
5800 rp. NMneeen, 6yn."Pyce” N2 19, ven: 841-385; Ten/ daxc: 841-383

CEPTUOUKAT 3A AKPEOAMTALIMA WA “BCA” PEI. N© 27 OKC
BanwupeH go 31.05.2009 rop.

nMPOTOKOJ
38 KOHTPOM Ha Wym
Ne 1564/ 06.04.2009 roy.

1. KNWEHT: “dunka6” ALl rp. Mnosaus, yn. "Komartescio woce” N2 92
2. OBEKT: BKTT vt “FK - 3 800 VA, 20/ 0.4 KV, 3as. N2 071012
3. B HA OBEKT: Hos \
4. OCHOBAHUE 3A KOHTPOJIA: 3anska N2 1083 / 06,04.2009 roa. '
5. KOHTPOJIUPAH MAPAMETLP: Llym
6. HOPMATHBHY AKTOBE:
e MeTog 3a KoHTpon: BAC 15471
o HopmaTusHm usicksanus: TC / 3apaHue Ha Kineqta /
7. YCNOBYS NPY KOHTPOAA:
7.1. UsTounnuy ua wym: BKTTT Tvn "FK - 3 800 KVA, 20/ 0.4 1V
7.2, XapakTtep Ha wyma: nociosser
8. PESYATATH OT KOHTPOJIA;

(Y

Ne ExsliBanenTHo I
1o Mscro Ha nsMepsaHe HuBo Ha urym, HIBO Ha HIyM, Hopwma, dBA
. dBA -
pen _ _ dBA
Ha 8.00 m ot crexara ¢ ‘
L. BEHTUNAUMOHHY PELIETKM 5 33
2. Ha 2.70 m ot CTeHaTa Ges 35 35
BEHTUNALMOHRM PeLLETKI

9. BABENIEXKKA: nama

10, TEXHUYECKO CPELCTBO; '

WHTErpupany wymoMep Tun 2240, B&K~[lanus, MmernTudukalpmonen Ne 0017232/
3ByKoB KanuBpatop TMn 05000, RFF-.FepMaHMﬂ, Wpentudukaumoted NO 533

11. ATA HA N3BBLPLUBAHE HA KOHTPOJA: 02.04,2009 roa.

!

Ha ocHoBaHue un. 2
ot 33J1[




0 p. Mneban; 6yn. ,Pyce” Ne 19,

67 2017

Ha ocHoBaHue un. 2
ot 33114
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BETOHEH KOMMMEKTEH TPAHCO®OPMATOPEH NOCT

Tun cepust FK
CraHpapT BOC EN 62271-202:2014
CepueH Homep / roguHa Ne { 201... ron.
PaboTHO HampexeHue 20 kV /0,4 kV
HomuHanHa Yecrorta 50 Hz
bBpoi Ha dhasuTe 3
MOWHOCT Ha TPAHCROPMATOPE  revecveeeeeee, kVA
Homuuannw Tokoge Cp.H/H.H. ... Al A
Knac Ha obeuBKaTa 10
Crenet Ha 3aimTa IP 43
. 4
. /
oy




Products at a glance.
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The cable entry system for highest demanc%jj

The HSI 150 cable entry system is an Innovative development and sets new standards for formwork-mounted components in concrete,
The modified HS5I 150 moduiar frame is the universal solution in structural work planning for gas and watertight service connection sys-
tems.

The HSI 150-K wall insert is suitable for single sided system sealing. The design allows a neat, securely positioned block assembly to be

“easlly installed on-site.

The HSI 150-K2 wall insert is suitable for system sealing on both ends, offering double reliability, even in electricity sub-station construc-
tion. The HSt 150 wall insert is supplied individually or as a block assembly to match the specified wall thickness,
The ecologic composite sealing material TPE (thermoplastic elastomer) warrants perfect tightness against the concrete with its

3-ribbed seal.

V-Body
HS! 150-K/X single wall insert.

V-Body 2
HSI 150-K2/X double wall insert.

The advéntages at a glance.

« Pressure tight up to 2.5 bar after concreting
= Frarn 50 mm wall thickness

* For 4 - 108 mim diameter cables

¢ Plug-in frame system for block assembly

e 5 90 fire protection avaifable (refer to F-CABLE HSS data
sheat)

Sultable for sealing systems:

» HSE150 system cover

o P.CABLE rubber press seal

s SEGMENTC

Suitable for connection systems:

* KES cable entry system or ducts or corrugated pipes up
to 160 mm dlameter

The advantages at a glance. S

* Pressure tight up to 2.5 bar after concreting
« From 100 mm wail thickness
¢ for 4 - 108 mm diameter cables &}‘

* Plug-in frame system for block assemn

¢ 5 90 fire protection available (refer to
sheet)

Sultable for seallng systems:
¢ H5I 150 system cover

¢ P-CABLE rubber press seal

* SEGMENTC

Suitable for connection systemk:

e KES cable entry system or ducts br corrugated pipes up
to 160 mm diameter

CABLE H E ata

HST150-K/X
System ] 1 3 _
designation

Single-sided systern
connedion

Wall thickness $n enm

Example application as a 2x5 block (on site assembly)

& o o ./cﬁfd\‘ ‘(é: 6""?‘?&\%{)‘
E £ 0 0 & CANTATY %f;)_oé g
8 Pas ry heard
© Bl s E
R 45 E%% ey EDIEDE
BN ¢ WA gyl BPINES
< 1060 mm .
< P P

i § ;
System : ' ;
desigration

H SI 150 KZ/X

|

P TRIKY
Doubie sided system | FINGERS
connection |

) SNAP-IN

Wiall thickness In rm

Ordering example as a 2x5 block for 20 cm wall thickness:
Order no.: HS! 150-2x5-K2/200

NSNS 3 /o\%% A
EDjei%
g NTE NN, (9, g
EE *oé%fo%\ /olfo\”ooo SO 8 :
ER ¢ RERANEY) \W/ BIRB | Py
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The system covers with differently sized sockets for shrink-
fit connection are made from stable high-performance
plastic (PC - polycarbonate).

The hotshrink seal offers a large sealing range, while K5
cold-shrink sleeves are also available for fast, stress-free
sealing.

Sockets that are not immediately required can be closed off
with blank seals.

With the practically shaped red union nut, the bayonei con-
nector offers the possibility of fast, rellable manual installa-
tion,

The HSI150-D cover seal can be used for pressure-tight
re-dosing of unused openings.

“i'Hsifso-Dig0
~ HSI150-D1/110

L HSI150-D1125
7 HSI50-D3/58

- HS1150-D7/33

Closed

“System cover =i | HSI150-D
Sealing plug . 58/60 VS 58/60
‘Sealingplug’ ' 3234 fVS32034

HSI 150 — Cold-shrink.

CTEoS L se7 ] HSHSO-DIBOKS
110 56-108 HSI150-D1/110 KS

N0 76010 - HSI50-D1/125 K
3 sockets

U egs | 32-56 * HSI150-D3/58 KS
7 sockets

: 33 19-31 " HSH150-D7/33 KS

/%T

The system covers for duct con ctioﬁéwﬁm ntly
slzed sockets offer connection-Joiutions for all_staptard—.
smooth and corrugated PVC, PE#HD apd-PPBlastic gct

The available connection vari are hot-shripk"and cold>~
shrink fittings {KS), the versatile sleeve system (M);-push-fit
sockets (SM} or adhesively bonded sleeves (KM).

Due to the limitations imposed by duct manufacturers,

a seal tightness of up to 0.5 bar (e.g. DIN 16961 part 2)

is achieved,

With the practically shaped red union nui, the bayonet con-
nector offers the possiility of fast, reliable manual installation.
The HS1150-D cover seal can be used for pressure-tight
re-closing of unused openings.

HSI 150 — Shrink-fit system,

110 HS1150-D110 (KS)
125 L HSIISODIZB(KS)
140 HSE150-D140

160 - HS150-D160

KS order suffix for cold shrlnk sieeve (recommended
for corrugated pipe connections)

HSI 150 — Sleeve system.

105-113
caziies T e
140 - 145

. 160-170
WR = corrugated pj

HSI 150 —

110 Hsl1 50-D1105M {KM)

T 125 HSI 150-D125 SM (KM)
140 \ HS1150-D140 KM
160 © HSI150-D160 SM

SM = push-fit socket, KM = adhesive-bond
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DEKRA Certification GmbH hereby certifies that tHEConipany

. | /)/i)/’@ 7 /
Hauff-Technik Gm

i
e
;

by

".‘.///‘/ ,-’:/' '/
I »","'/’4'/ /f:'// % 7
a g . P i
Scope of certification: / _f_,/,x’,’,’ 7, 7/;,/ /
Development, production 4nd-sale 4f ¢ able,
Y r Ty f/',/
07 ;i f' L

Certified focation: - i
D-89568 Hermaringen; Robert-Bosch-Stralte é,’ s /,

has established and maintains a quality managsment system according fo the a'_bd\fé;r'ﬁéﬁrtiﬁnéd L
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General

Kiwa Bautest GmbH was contracted by Hauff-Technik GmbH & Co. KG to
evaluate the water tightness of a cable and pipe lead-through for cable and
sonductions. ‘

Therefore a prefabricated test setup with the double packing HS! 150-K2 and
the cover system HSI 150-D3/60 with a cold shrink sleeve, a heat shrink
sleave and a seal plug was delivered by Hauff-Technik GmbH & Co. KG to our
test laboratory in Augsburg.

The double packing HS! 150-K2 is a cable lead-through for buildings, precast
concrete elements, cable channels etc. and provides the watertight closure of
cable- and conduction entries as well as the connection of cable protection
tubes.

All tests were cared out by employees of our according to DIN EN
ISO /IEC 17 025 chartered faboratory in Augsburg.
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~ Test procedure

Test preparation (Hauff-Technik)

According to the Manufacturer information the test setup was pre-assembiled
by the Manufacturer as follows:

A double packing HSI 150-K2 was encased in a concrete test member
(ca. 65 x 65 x 20 cm).

The sealing cover HS| 150-D3/60 was provided with a cold shrink sleeve, a
heat shrink sleeve and a sealing plug. In each of the two shrink sleeves cables
with @ 35 mm were installed (see Figure 3). For the protection and the sealing
shrink-on sleeves were put on the end of the cables, The shrink-on sleeves
were installed according to the Manufacturer instructions,

Furthermore a compression bell with manometer, pressure regulator and
rubber ring seal was provided by the Manufacturer. The compression bell is [\
designated to be put on the test member and pressed against the concrete b

four tension rods (see Figure 2). i\

Test procedure (Kiwa Bautest) o

The test member which was delivered by the Manufacturer “Wa¥\ a
pre-assembled concrete test member with a test setup in accordance\with
section 2.1 and with a pre-assembled manometer and pressure regulator (see
Figure 2 to Figure 4). A calibration of the manometer and the pressure
regulator was not carried out by Kiwa Bautest GmbH.

The sealing cover HSI 150-D3/60 was installed by an employee of Kiwa
Bautest GmbH according to the instructions of Hauff-Teghfiik GmbH. und Co.

A T
KG represented by Mr. Jasmund.
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After consultation with the Manufacturer a tighiness test with a water filled
pressure bell over a period of 24 hours with a nominal pressure of 2,5 bar was
cartried out. The filling of the pressure bell with water was carried out untit the
water-ievel reached the inlet and the air bleed valve respectively.

The torque moment of the tension rod fixtures was determined at the
beginning of the test with 60 Nm. The torque moment was controlled after half
of the test duration.

Minor pressure fluctuations concerning the hygroscopic properties of the
concrete or the temperature volume charge of the water may not be excluded.
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ltem | Designation Standard Material
13 1 Pressure reducing regulator
12 | System cover D3/60
11 | Rubber seal EPDM 55+/- Shore A
10 | Bleed valve
g | Pressure gauge
8 | Spindle rod nut 1.4301
7 | Square tube 1.4301 . \
6 | Prassure cap welded part Sta7 A\
5 | Formwork ties i \\'\
4 | Climax protective cover \ L
3 | Climax sleeve with naii cap A\ \
2 | HIS 150-K2/200 \ 1
1 | Touchstone C35/C45 Concrete  \
. )
Figure 4: Test setup (Manufacturer drawing)
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3 Test resulis

Subsequent the manometer display at the beginning and at the end of the
tightness test is shown in Figure 5.

For example causal for the minor pressure decrease may be the hygroscopic
properties of the concrete as well as a decrease of the tension force of the
tension rods for the pressure bell fixing. A water discharge in the area of the
sealing could not be detected.
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4 Summary

During the tightness test (double packing HSI 150-K2 and sealing cover HSI
150-D3/60 with cold shrink sleeve, heat shrink sleeve and sealing plug) with
water filled pressure bell with a nominal pressure of 2,5 bar no defect in water
tightness as a resulf of water discharge couild be detected.

Augsburg, January 28", 2010
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General

Kiwa Bautest GmbH was contracted by Hauff-Technik GmbH & Co. KG to
evaluate the water tightness of a house lead-in for supply lines.

Therefore a prefabricated test setup with the double packing HS! 150-K2 and
the sealing cover HSI 150-D was delivered by Hauff-Technik GmbH & Co. KG
to our test laboratory in Augsburg.

All tests were carried out by employees of our according to DIN EN
SO /IEC 17 025 chartered laboratory in Augsburg.

Figure 1: sealing cover HS1 150-D (Manufacturer drawing)
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Test procedure
Test preparation (Hauff-Technik)

According to the Manufacturer information the test setup was pre-assembled
by the Manufacturer as follows:

A double packing HSI 150-K2 was encased In a concrete test member
(ca. 65 x 65 x 20 cm).

In addition to that a sealing cover HSI 150-D was prepared and installed.

Furthermore a compression bell with manometer, pressure regulator and
rubber ring seal was provided by the Manufacturer. The compression bell is
designated to be put on the test member and pressed against the concrete by
four tension rods (see Figure 2).

Test procedure (Kiwa Bautest) k

The test member which was delivered by the Manufacturer was a
pre-assembled concrete test member with a test setup in accordance wsth \
section 2.1 and with a pre-assembled manometer and pressure regulator (s ™~
Figure 2 to Figure 4). A calibration of the manometer and the pregsure
regulator was not carried out by Kiwa Bautest GmbH,

ed

After consultation with the Manufacturer a tightness test with a water fil
pressure bell over a period of 24 hours with a nominal pressure of 2,5 b

carried out, The filing of the pressure bell with water was carried out until th
water-level reached the inlet and the air bleed valve respectively.




Minor pressure fluctuations concerning the hygroscgopic -properties of the
concrete or the temperature volume charge of the water may not be excluded,

Figure 2: Test setup

Figure 3: Test specimen
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{tem

Designation

Standard

Material

e
o

Prossure reducing ragulator

ABS rubber

ik
A%

Covear version 2

EPDM 55+/- Shore A

—_
—

Rubber seat

Bleed valve

Pressure gauge

Spindie rod nut

1.4307

Square iube

1.4301

Pressure gap welded part

St37

Formweork ties

Climax protective cover

Climax sleeve with nail cap

HIS 150-K2/200

—
SN LRIOH G [~ {00 | O

Touchstone

Figure 4: Test setup (Manufacturer drawing)
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3 Test resulis

Subsequent the manometer display at the beginning and at the end of the
H tightness test is shown in Figure 5.
For example causal for the minor pressure decrease may be the hygroscopic
properties.of the concrete as well as a decrease of the tension force of the
tension rods for the pressure bell fixing. A water discharge in the area of the
sealing could not be detected.

Figure 5:
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Summary

During the fightness test (double packing HS! 150-K2 and sealing cover
HS! 150-D) with water filled pressure bell with a nominal pressure of 2,5 bar
no defect in water tightness as a resulf of water discharge could be detectead.

Augsburg, January 28", 2010
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Compact NS range
More than 10 years of techniques and technologies...

Inventor of the unique system-hlock concept, Schneider Electric proposes a range of circuit
experience in the field of slectrical distribution, the Compact NS range Is still today the

SIS ST > Compact NS field installable devices
The Compact NS range Is avaliable in 2
sizes only in order to homogenise Installation
dimenstons, thus reducing switchboard
dimensions and facilitating thei instailation:

voilume, depth, pole pitch and fastening points

arethe same for sach size. e
i
Lokt Y ;
The Compact NS fechnology satisfles all your P o
needs from 630 to 3200 A, with g braaking for cunnacie
capacily from 50 to 200 KA. i
Equipped with electronic control units, the i
Compact NS ciroult breakers guarantee il o
protection and measurement of your Avag e
electrical installation, ;
‘51_]
T P g Prereaary  VOUAR rise
S e ity .
- Ehassis with fronl or prevtbanay
Compact NS adapts to alt your applications: frorsiametn A
protection of AC installations, generator Comunistions

protection, motor protection, applications In

1000 Y, switch-disconnectors, source changeover
switches,

With Compacl NS you have the cholce.

COAHM G i e e

Compact NS evolves together with your
Installation: interchangeable trip units,
standarndised accessories, changing of rating
without disassembling the device and addition of
indication and contro! functions make Compact
NS the most flexible solution on the market,

Eseafthion

An answer for each j‘}”
type of solutions; 4% } ﬁ
S <. ‘!

Marine Alrporis




tor an installation with a longer service life

breakers to meet the concermns of panel builders and contractors. The result of 30 vears of
international reference on the moulded case circuit breaker markst,

Creie e b ad e inatann

for optimum continuity of supply

The result of & tachnology that has since insplred ad major manufaciuters,
; Compact NS offers an unparalieled discrimination level on the elsctrical

f distribution market.

Fully Incorporated in product deslgn, disorimination is available as stardard
on alf the range devices, without addition of any exira accessories.
Should a fault oceur, only the clrouli-breaker placed Immediately upstream
from the fault irips.
Continulty of supply Is thus guaranteed for the other jeeders, ‘

[

A ;;i_}i'.s'.‘ IR ST T I GRT I FLE I I S R S R P SN S 61T AN

t distilihang ey

for more reliable operation

insensittve to external disturbances, the Coempaci NS range complles with

the sirictest requirements defined by standard IEC 60947-2 (Appendix F).

Devices are able to operate In thefr electromagnetic environment without

generating disturbances that could result In joss of qualily, create a

malfunction or a failure in the electrical instaliation, \/

T R R TRI I ATR R LU STILE IR I P INRRA RV LA TY \ﬁ
' N
foastiihen reragia

to combine measurement and protection

The trip unithacomes a genuine control unit for the Compact NS circull

braaker. [t comblnes various types of measurement with varlous types

of protection,

It measures accurately network parameters, Immedlately oalculates vatues,

memorises, logs, reports, communicates, acts, ete. i s both an exiremely O
reliable protection device and an accurate measuring instrument,

With the Micrologic E and P power measuremeni and advanced protection

functions are now available in the Compaci NS range.

= R eft'mz.m..
Eleclrical Ensrgy Industry Buitding, Data cenlres

shopping malls and networks




Compact NS
.. ahead quite simply

T .'.-5-:|~1;.[1 §d'_~ St o LI

. E Ot e fuy ok
N T TR AR

with manual oparating mechantsm,

, R . Compact NS from 630 to 1600 A, fixed o withdrawable, front or rear
i i connactlon. manual operating mechanism or motor mechanism.

. — . § A new 200 kA performance now completes the Compact NS range,

i LY R 8 VORI W H . . "

. HetbeA I Compact NS from 1600 to 3200 A, fixed, front connsction,

i '

‘ ! . il
i 1 &
by S N , 255
I ) R &53‘? ' . . ié;s:ﬁ'
{  Compact NS630b to 1600 > e . &
-
|
i
t /‘)
: ! -
z : -
t ; . <=
‘ 3 AN
! Compact NS1600b to 3200 i = - hgg.ggp"c'
: i
™

Even in the hardest conditions,
Compact NS is the circuit
braaker to choose




Optimising the management of BT

your electrical installation

cx
<

SR
RERRFCI RN RERT R RS LR TSN LE ST
Alarms may be programmed for remote indications, Used with PowerLogic
10N Enterprise software, you can explolt the electrical data {current, voliage,
anergy, frequency, power, and power quality) to optimise continuity of service
and energy management:

reduce energy and operations costs;

improve power quality, rellability and uptime;

optimise equipment use.

.

B “\ Flrewalt .i X

interne!
Ethernet
(TCP/IP/ modbus)

) iRIO RTU/ EGX300

[RLTAHETR

R I ST

Modbus JFM
intarface

FOnt12t
swilchboard
dispiay unit

CompactNSX

I A L S R N L o S A

cqediyde e s LoHE L

oot B
BCM ULP module
Enables Jocal and remole data aceess

lyw
Lecal communication with FDM121

All Compact NS clrcull breakers can be connectad

10 & high-visibllity FDM121 frenl display modula.
Malnlenance personnel will have convenien! access \
1o all evallable data directly frorn the panal of

he elecirical cabingl N

Y

EGX300 gateway-server or IRIO RTY

The EGX300 weh-cnabled pateway-server
the IRIC ATY (remote lerminal uril) can bath b

used as Ethernet coupler for the PowerLogic Syelbm
devices and for any other communicating dyvices
operating under Madbus BS485 protocal,
Data is viewable via a standard web browser

PowerLoglc ION Exterprise ‘
Powerl_ogic ION En[é(‘_‘ s sofiwaie OE.B-‘CO;ﬁpIele
power management solution ol yeoi factity or plant,
oparations. Il an be connnecied to Masterpact
through a standard wels briwser

i




Compact NS circuit breake
from 630 A up to 3200 A

Control manuaf toggle
direc! or extendsd rotary handle
electrio
Type of circuit breaker
Conneclions fixed {ront conneclion
FERr connestion
front connection with bare cables
withdrawable (on chassis) front cornnection
. roar connection
Eleotrical characteristics as perNema AB1 )
Breaking sapacity al 60 Hz (kA) 240V
480V
8600V
Electrical characteristics as per 1EC 60847-2 and EN 60847-2
Rated current (A) in 50°C
85°CH
Rated Insulatfon voliage (V) ui
Aaled impulse withstand voltage (kV)  Uimp
Rated operational vollage (V) Ue AC 50/60 Mz
Type of clrcuit breater
Ultimate breeking ~ Manual feu AG 220/240V
capaclty (kA rms}) 50/60Hz  ggnuisy
440V
500/525 :
660/690V N
ics AC 230/240V \
50/60Hz  agp/a15v \
440V
500/525 .
660/690 \\k\
Gompact NS2000H Electrical fou AC N
50/60Hz \
Ics AG 220/240Y
50/60Hz  apmats
440
500/585V
660/600V
Shori-time withstand current (kA rms)  low AC 15 \
50/60Hz g
Integrated instantaneous protection KA peak +10 %
Suitabiilty for jsolation
Ulilisation category ‘
Durabllity machanica! s g
(C-Oeycles) efectrical 440V - S
' W
A L I
{1}65 *C with ventigal tonnastions. Sea the temperature ‘ A el
deraling tables in Compact NS catalogus, for other Iypes Follution degree

of conrections,

{2} ies: 10D % fow for breaking capacity 440VIS0OVIGE0Y
fas: 75 % leu for breaking capacily 2E0VIS8OV,

L%



Compact NS circuit breakers
from 630 Aup to 3200 A

B e e
Protection andmeasurements

Interchanpeable controt units

Overload protection long time Iritnx..)

Short-pircult protection short time Isd {Irx...)
instantaneous f{nx..)

Earth-fault proteciion lg{inx..)

Residual earth-faakage protection IAn

Zone selective interlocking Z81

Protection of the fourth pole
Currant measuremehis
Power rmeasurements
Advanced protection
Quick view
Remots communication by bus
Device-siatus indication
Device remote cperalion
Transmission of setlings
Indication and identification of proteciion devices and atarms.
Transmission of measured current values
Additiona! indication and control auxiliares
indication conlants

Voltage releases MX shunt release/ MN undsrvaliage release
Instafiation
Accessorles terminal extensions and spreaders
terminal shields and inferphase berriers
esculchaons
Dimensions fixed devices, front connections (mm) 3p \\ \ N
HxWxD 4P N
Waight fixed devices, front connections tky) 5P s
4P
Compact N52000H Source changeover system
Manual, remole-pperated and automatic source changeover sysiems 5 \

{1} Except 16005-3200




P A A ar At Ao I

A N e e i T - AT e T e t——
Dikomenly. ety [0 A
3,4 3,4 3,4 ) h
] o ]
8 [} Q@
o {except LB) ® ®
M H L 1B N H L W B
6 e ) . ) ° ® e e
& a L] & L:] L4 B @ -]
® ® ® e “ ® ® - -
o L] -] ] a & -] [}
4 ] ] B -] -] ] e [ (] @ -
N H L iB N H L ] H N H N H
50 65 126 200 {50 85 125 {50 65 50 65 85 125
- 35 50 100 200 |35 &0 100 |35 50 35 50 85 a5
26 50 - 100 125 50 25 50 25 50 50 -
630 BOO 1000 1250 1600 1600 2000 2500 3200
630 BOO 1000 1250 1510 1650 1800 2500 2870
80O 800 800 800 800
8 8 g 8 8
690 890 690 620 §80

as 85 150 200 |85 85 150 |85 a5 a5 85 85 125
&0 70 150 200 {50 70 150 150 70 50 70 70 85
50 65 130 200 |50 65 180 150 65 50 65 65 85
46 50 oo 160 {40 50 100 |40 50 40 50 65 -
30 42 - 75 30 42 - ao 42 30 42 65 -
50 52 180 200 {50 52 150 |80 52 37 37 65 84
60 52 150 200 |80 52 150 {50 52 37 37 52 64

50 48 130 200 |50 48 130 |50 48 |25 32 {85 64
40 37 100 100 {40 87 10 J40 7 20 25 [e5 - \-
a 81 - 75 fs30 &1 - 30 8t 15 21 es - .
50 70 150 - 350 70 160 |50 70 ls0 70 |- \
(— |5 76 180 - ds0 70 150 {50 70 |50 70 N\
e |80 65 130 - (50 65 130 |50 65 [50 65
40 50 100 - {40 &0 100 |40 S0 |40 &0 /&\
30 42 - - la 4 - 36 42 j3p 42 3
87 3 150 - |87 35 150 [37 a6 |37 85 |-
87 85 180 - (37 35 150 |37 36 |87 85
87 8 180 - a7 32 130 a7 8z |37 a2
30 2 100 - (30 25 100 |30 26 {a0 25
22 21 - - Je2 21 - w2 |2 my e .
182 192 - - |92 12 - 192 192 [192 182 |-
- R T - - - a2
40 40 - - lao a0 - 40 40 Ja0 a0 130 . .
& L] ] L] =) .
B_B A A |8 B A 1B B |B B |8 T
10000 10000 10000 10000 5000 .
6000 6000 400D 4000 {50DO G000 400G |5000 5000 3000 . .
5000 5000 3000 3000 |5000 5000 3000 |4000 2000 2000 o
4000 4000 3000 3000 {4000 400D 3000 |3000 2000 2000 A S
2000 2000 2000 2000 [2000 2000 2000 |2000 1000 1000 IR
3 3 IE 3 8 P

b



T e

(SR s e oeat R JiEean

i {—v-rr'n-:

§¥iS630b)

Micralogic

20 X 50A BOA T0A 20E S0E 8.0E 5.0PW  BOPOM  7ppf

® ] ] o [ -] -3 & -]

- -3 ® - o a -] o o

;] L] -] 2] -} [} & ] ]

" [} - - - ] = e -

- - - - - - o - - - B <] e

- - . e ® ® o - . - ® ® ®

(-] L [ ] ] [: ] 2 -] [} o & [} ]

= - - L3 [ L] (-] & L] -] ] B &

- - - - L4 B -] o -} L] ] & ]
‘(_: - - - . -4 (-3 ) -] -} e a -3 B

- - . - - - " e [ ] - - "

] o ] .3 L) o -] & (-] =3 o a

>} @ -3 - ) - - -] o [:] (=3 a 3

- . [ [ o ® ® e ] ] @ o @ .
- - - 1] ] [ :3 3 -] <] -} [+ - - -

- - -] 8 ] & [} [ - L] >3 & @

NSBalb MNSB00 Ms1000 N51250 N&160D NS1560h NS206490 NS2EDD WE3200

L] ]

® ]

e "

] [

® [ ,

327 x 210 x 147 3650 % 420 % 160

827 x 280 x 147 350 x 535 x 160

14 24

18 38

et e :




Faapes Compact NS630b mo 1600 ’///\,_\
Durcupan

g

“},‘ {.‘\;., -.- ,., -\‘:1 s r‘ :L "'-"'E"?\I‘;*!‘. .
S S A T B R ey

o - i
E40TIR

[ iorenl?

SIRS—YY —"'l

«—{F]

(T} Kampijuime 38 KNEMU 62 ORLLA

3aAHo cBEP3EANG

<475 (4P} =T 105>

s 105 ISF’;

Fammsan

BB

V]wsé—b-

EUIIA

ﬁPEAHO v 380H0 CELPIBaHe

o

PE05TIa

e
70—+
,,[_ss B{aP) 1o gy 5__,4

169,56 (4P)




ZEIOL Li-YVLE0L02LE -

AP R e T AR MRS TS
‘g1 Ry sodnw wEumomEu KTAHHEBUCN 2
B OXTIOH BEIUDIARIIUT ISHETIT IS0 A0S -
g7 7 odiL Sext -
sapsiaa se ered seuade seugiefuqe auawelos] ap seueg -
*g7 7 0dj9p .
S8/j SAUOISIEA SE] LA BJUBLIEDIL) SELoJablgo SEpEISE Seieg
‘T ™ odig Jp 3ssy Juoisien af1ad oj0s suciefrgao Jusjos aueg
“[osujedqo g pun 7
04} UI0A UBLOIIBANRRUIRISB DIp 4 S PUIS )2 SBNOS)
BT 0] SUOMISA DAXY Jo) Ao Aitjeplueiu sueq paleinsuy
'g138 75804 ap soxy
sueIsIan Sarnod Jwawanas sanojebijqo sajueps saleg

LRAY:
 WaNHSNHAUEH
Yoy j oapay F UOISUS)
ofeq y suasuay Uy
f puaignyBunuueds o~
0t | 0% D€L 0S{0EE| 0S]08L | /3AIT/UQSUS) SN0G y
AR ﬂNx
J 3MIOBRMULRIANY . ..f/lw
EIEIN [ el
1 auslelany Supie
— C] E]
m.m.ﬂﬂ.m_ = o a1 Q| OLi0iE) QL {0z} HERIN 129N

EJ 5 TR ;
_.M - W% F BIRKHEROCNLIOE

OO EJee of

:B'J
2
L]

y o]
Ll

i

| OpELas] / Sepe|sly

£AIUE|0S]  LaIOs)

ol ck| oy o] os| o] o| /p=emsu;sasost

L% - ; {Lutu}

—_— T Ballk e S fwreaaf

m‘m [ ol ai v| a| vl & v|  HE/EEAT

| JWEAFBL

momess paxld 1 sHed jsa0ed

=159 ] —{fa g ] o Gha JE o) F3E F enuHedl seHoRLoeg "
JedueinBas ap onjeuntad ; pepunbas ap onswuad \ F

 EZZRAN2NS 1P LSS f apUEISges)layiayns /J

{1ejawad fajeg f 23UN0DS @p ANJILDY :

sdrgest Ippg

T [ BNAOHELYL oedeieisu] ; UCIDBIBISU]  SUCIZR]IEISY] [ UCHR|[EISY] / UONRIIEISL] [/ USTERISUY




DRIEIH oo

H
£
E
3

N
Spekder detall - L o . e
Widdle {eft or middle right Middie spreader for 3P Lefi or fight spreader for 4P i.eft or righ! spreader for 3P
spreader for 4P
r«:—TT——:-—L ¢ 77— ¢ 77— 3 a7 T —]
-—]35.5 _,3'5 E ] 135.5:1:,'"5 B l»aa.Lsa‘ 155 g N =38 51« 25
25l mpm - 5 2 =& = E 25 = " & [ :
.T | T .y . T _ﬁ 1 vy 4 LIy ; LT v
ogo—fa O QA 80 v i - f T @e0 ot 50 i R i A
afzgzw Y &2 %’ZL%@ pre i 8”?&*{ 54 B8 Le TSy
S 6311 { "*zl’ "T"Fszﬂ : PSS 5 e ! 'Gi’ ? 5@ -,
25 ] e 25 Fba— 25,
w52 - B2t g2 T
ViewA delall Ve
i ’;.‘
E patum. .( T T hute: X and ¥ are the symmeiry planes i _3-p,?j% de/w .

ALy
g 4Ty
VLT

B
—
¢
DANINIEem,

:—i—-t 25_1 _25 j—’q

det— G5 —m wgs—b—i

DA12MGH008

DRI IEA e

I«—ss —t-ftee G5 ]

[4-70-:!:"-70?

|-~70-*~:—¢-70—- '

12.6:

M ‘Schelder

18

C-17



Creuudpbrxaing Ha
NPOAOYKT

XapaxkrepncTiky

33565

ABTOMaTH4YeH npekbeeay Compact NS1250H -
Micrologic 5.0 - 1250 A - 3 rionioca

3arnaeka cTpaHiua

Obxear Compact

lama Ha npoAyKra NS630b...1600
Product or component type Mpexsoray
Cpra_Terio HaUMBHOBaHWE Ha Compact NS1250H
yorpoicracTo

TipurnoxeHne Ha YorpoicTBoTo BvctpubyLma
Onkscakye Ha NONKGCUTe 3P

JaluTeHy NoNICH onrcake

Twn Ha MpexaTa

AC

/A
3t (\J/ \
N

Wsknmioupatenda criocobHocT Ko H v

Bb3IMOKHOCT 38 M3oNauus Oa B cworpeTcTBME ¢ IEC 60947-2 . \\/

Karteropis: 3a 0NONacTeOpsBaHe Category B \\ \

HaumaHoBaH e KaknoyeaLl Brox Microloglc 5.0 /,_\\\\\

TBXJ'IH?I‘IDI’Mﬂ W3KioYBaTeRHD EnexrpoHeH \ L \\

yoTpolicreo

HacTpofika Ha WAKNICHBATENHD 1250 A { 50 °C ) \ N

YCTpoificTBo

[ombLnHUTeNHWM yCTPORCTBa r\&\‘x

YscToTHE MPEXE 50/60 Hz \ &\\\

Tun ynpaenesue Rotary handle AN
LHudr

MoHTa)er pexuM Henoaswker/®uKeupaH 1

MaoHTanHa nognopa 3ajeH kanax

OCBLpHaTH BpBAkK MNpageH Y

Downslde connection MpeneH .

[In] HomusaneH TOK 1250 A{50°C) L : T

[Ue} MaoRatiuoHHE HanpexeHie

800 V AC 5080 Hz B thorseToTare ¢ IEC 50947-2 SR

[Uimp] YcToi4MBOCT Ha UMAYINCHO
HanpeXeHne

8 KV B choTBETCTEME G JEC 60947-2

[Ue] HomuHanHo paGoTHo
HanpemeHue

690 \V AC 50/60 Hz B choTReTeTBME ¢ IEC 60947-2

Ha oIreRopHOCTTa: HacToAwaTa AOKYMBHTALMA HE @ NPeAHAIHAYeHa A3 3aMeCcTW M He chRefba ga ¢e MINOMIEA 1A ORPSgAansee Ha NpKrogHOCTTa MNH HANEKBHOCTTA HaE T3y NpogyxTH 3a GI'IEI.‘H¢W‘IHI& ncﬁpeﬁuTe.n:m NEANGKeHrA

_.:

HomuHeneH ToK Ha npexbosada CT

1250 A

QOrpanu
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.// ’
R
e

Lifats On | Sc}g}ﬁiﬂﬁ{'
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l4axniousarenta cnocoBHosT

65 kA Icu npw 440 V AC 50/80 Hz B cvoTeeTCTAVE G IEC 60947-2

70 KA leu npy 380/415 V AC 50/60 Hz B croreeTeTame o IEC 60647-2
85 kA lou npn 220/240 V AC 50/60 Hz B cvoreetcrave ¢ IEC 60547-2
42 kA lou at 60/680 V AC 50/60 Hz cenforming to IEC 60947-2

50 kA lcu at 560/525 V AC 50/60 Hz conforming to 1EC 60947-2

PabotHa maknioyBarTenta BhamoXxHoCT

lcs 52 kA 380/415 V AC 50/60 Hz conforming to JEC 60947-2
los 31 KA 660/680 V AC 50/60 Hz conforming to IEC 60847-2
los 37 KA B00/525 V AC 50/60 Hz conforming to IEC 60847-2
lcs 4B kA 440 V AC 50/60 Hz conforming fo IEC 0947-2

lcs 52 kA 220/240 V AC 50/60 Hz conforming to IEC 60947-2

CriomararenHi KOHTaKTH

1 NO/NG

MexaHuuHa W3NPEHRIMBoCT

10000 unkbna

EnexTpudecka ycrofumeoct

2000 cycles IEC 60947-2 680 V In AC 50/60 Hz
3000 cycles IEC 80847-2 630 V Inf2 AC 50/60 Hz
4000 cycles IEC 60847-2 440 V In AC 50/60 Hz
5000 cycles IEC 60947-2 440 V Inf2 AC 60/60 Hz

JokanHa curHanuIaums Poslitive contact indication
YeToumeocT Ha TOK Ha Kbeo #NIA

CbERWHEHNE

3aLNUTHY BYHKUWM HA MBKIOUEATENHD Lsi

YCTPORCTED

Tun satura

MurHoBeHHa aaiura NpU KbGo CLeAUHEHUE
3auura or npelaTosapeate (ALNTOCPOYHE)
Short time short-clrcult protection

Long time plck-up adjustment type iIr Perynupyem
Long time picik-up adjustiment range 0.4..1xIn
Long time delay adjustment type Perynupyed 9 HaoTPoikK
BpemesakbCHBHME 3a aaf8CTRaHE Ha 0.5.24s6xir
GapHoelcTaaa salLuTa #NIA T2 xr

#NA 1S x
Tapman:a namer 20 mn
Short-time plek-up adjustment fype lsd  Adjustable 9 seltings
Tok Ha EbapoaeiicTeatla sawmra 1.5..10x1r
Short-fime delay adjustment fype Perynvpyem /\
BpemeaaicbcﬂeHue 3g safelficTeaHe Ha  #NJA (\/ \
Grpaogelicrealla samura v
BpemezakuCHeHue aa aaeicteala Ha  0.1...0.4 s Pi=on &"”
Brpaopelicrealya salura 0..0.4 s Pi=cff
MurHoBerHO peryrmpare Trn H Perynupyem k\\‘
MUrHOBEHHO perynupase Ha 2.45x1n \\’
Pa3CTOAHUETO Off ~
Brpa/ieHa MOMEHTHa 3a1uTa 40 kA LN
Zone selective Interlocking ZSI c \ \ N
BucounHa 327 mm \
UlpoyiHa 210 mm N
Oun6oquHa 147 mm { Y

\

OkonHa cpefa
CTaHzapTh 1EC 60947-2 \
TTpOAYKTOBY cepTUdMKaTI ASEFA \

ASTA .
3aryba Ha MollHocT 44 W

CreneH Ha sawra P

P40 B chotEETCTRKE C IEC 60529

Creten Ha aawwmra (K

K07 B cboTReTcrene ¢ EN 50102

‘Huso Ha saMBLpessare

3 B cwoTeeTcTEMe o IEC 60947

TemnepaTypa Ha CKONHWUSA BBaflyX NpH
pabota

-25,.70°C

TemnepaTypa Ha OKOMHWS BLIAYX 28
cKnapmpaHe

-50,..85 °C

Yuciric

La 1t I Scipider




Accrédiiation e@ﬁmu
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Porée

dispondble sur

wivw.cofrac.fr B

CB TEST CERTIFICATE / CERTIFICAT D’ESSAI OC

| Protunt [%l'rbﬁ[t-br‘éafkei's '
il Peorfult :

H Nama and addrass of the applioant ISBHNEIDER ELECTRIC INDUBTRIE
it Nomn et atresse du dermandeur 45, rue.Josaph Mo E00.R.

SCHNEIDER-ELECTRIC | TRIEE
Coreo flall 002D CASAVATORE NAPQLIJ ta

!
i
l
ff
|
e
i

| Name and address of the manufactures
il Nom ol adresse du fabrlcant

Bl Nam and addresy of the faclory
Al Nom o1 adresse da 1using

Ell Mote ¢ Whan ntave than ena fratoly, plnase 1aport ol pago 2
4; Nolo : Lol y & phos eune abing, voulller diilisut i 200ie page

El| fatings and prncipal charactarstios
3 Valeurs nomineles &t caraciéristigues printlpalas

4 Trademark (i any)
Pl Marque de fabrique (5! elle oxiste)

‘Type of Manufaciurer's Testing Laboralorios ueed .
Type de programme du laboratolre d'essals construcleur |

Mods! / Typs Fel, Series Compact NS, {
Rel. Da type kuferanoas ‘505 annex |

j
g
|
|

Addlipnal information {it recessary may siso he SBG annex 1

reporied on page 2) Stipersedes the carﬂﬂcata
Informalions oomplémentaires (si néeesstin, pelvent ’
&ire Indiqudos sur la 26me pago) 2007'08 01 dua to standard updaﬁng

. PUEUBA?EON
A sarspie of te produtt wae tostad and feund iEc 50947_1 .2007(ad.5) +A1 P AR

1o ba [n conformity with Y s
Un échantillon da ce produll & ¢4 essayé el & 616 "53 BOR4T.Z; meﬁ(au 4) +M.2009 ¥ A2 2013
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OnucaHue Ha npoBefeHUTe U3NUTaHUA

TectBana anapartypa: ABTOMaTUYEH MPEKBCBAY HUCKO HanpexeHue
HanmeroBaHue: Compact NS 630b, 1250N,1600N  cbe 3awmra Micrologic 5.0A
NMpoussoauten: Schneider electric SA

Lien Ha TecTa: lposepKa Ha HOMMHAAHWA KPaTKOBPEMEHHO U34bPKaH TOK Ha KbCO
cbeAmHeHue cbraacHo IEC60947-2 naparpad 8.3.6 nocnegoearenHoct IV

HOMWHaNHW XapaKTepucTUKu:
OnepaTuBHO HanpeXeHue: 220V po 690 V

HomuHaneH Tok : 630A no 1600 A
YCTOMYMBOCT Ha HOMUHANEH TOK HO KbCO cheauHeHune: 19,2kA — 1s TpudasHo

YcTOWYMBOCT HA HOMMHAAEH TOK Ha Kbco cbeguHenne: 11,52 kA — 1s moHodasHo
TECT nocneposaTtenHoct IV ce chCcTOU OT ChegHWTE TECTORE
8.3.6.1 flpoBepKa Ha npeToBapBaHeTO
8.3.6.2 OueHKa Ha YCTOMUMBOCT Ha KbCO CheauHeHue lcw. JonbaHuteneH recr 3a 4P '

asToMaTtiyeH fpekbesay
8.3.6.3 Mposepxa Ha NOBULIEHWETO Ha TemnepaTyparta

8.3.6.4 TOK Ha K.c. nakniousaTenHa cnocobHOCT Ha MaKCUMA/THO KPaTKOBEMEHEH U3abpiaH
TOK

8.3.6.5 MpoBepka Ha guenekTpuyHa yeToitunsocT. [IpoBepKa Ha TOKA Ha YTeUKa

7

8.3.6.6. [IpoBepka Ha NPETOBAPBAHETO Ha BCEKU NOAIOC NOOTANHO



Test platform accredited . e @

Under the Nr FO1 by :

¥ asefa
File nr; 31038

RECORD OF PROVING TEST n° : F01.04.18

Issued to : SCHNEIDER ELECTRIC INDUSTRIES SAS
89, boulevard Franklin Roosevelt
F-92500 RUEIL-MALMAISON FRANCE

Apparatus tested :  Low-voltage circuit-breaker

reference : Compact NS 630bN, 1250N, 1600N
with MICROLOGIC 5.0A
manufacturer : SCHNEIDER ELECTRIC SA

Purpose of the test : ‘Verification of the rated short-time withstand current based on IEC 60947-2 (04/2003)
' § 8.3.6 sequence IV

Rated characteristics :

Operatianal Voltage 220V to 590V

Rated current 630A to 1600A

Rated short circuit withstand current 18.2kA - 1s Three phase
Rated short circuit withstand current 11.82kA — 1s Single phase

Date or period of test : April 23th 2004 to January 16th 2005

This record of proving test comprises : 70 page(s) + 28 appendixe(s
The results abtained during tests entered in this record of provmg tast justify the rated ¢haracteristics assigned by the
Manufacturer as stated above.

Ha ocHoBaHue un. 2 .
ot 33/14 N \

Signature

This document results from fests carried ouf on a sample. If does not prejudge the

compliance of the whole manufactured products with the tested specimen.

This record of proving test shall only be reproduced in the complete form..

COFRAC accreditation is an attestation of the laboratory technical competence within the f 5

field of test covered by the accreditation

Test performed by : VOLTA LABORATORY - SCHNEIDER ELECTRIC
2 rue Volta 38050 GRENOBLE Cedex 09
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Test report No.:F01.04.18

Page
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e it

Description and characterization of the test object

Characteristics

Type of circuit-breaker:
Number of poles

Kind of current

Number of phases
Rated frequency
Utilization category
Reference temperature

Suitability for isolation

Rated and limiting values: (according to test volume)

Main circuit:

Rated impulse withstand voltage Ui,

Rated insulation voltage U
Conventional thermal current Iy, / e
Rated current i,

Rated current in the neutral pole

Short-circuit characteristics:

Compact NS 630bN, 1250N, 1600N

4

a.cC.

50/60 Hz

B

40°C

yes

8 kv

800V
6830A 10.1600A

304 1600A

630A o, 1600A

UV /KA /KA lestoos/kA IMTS%F\\\ KA =18 | low/kA ~ 18

For In=830 {0 1250A | For n=1800A “Hhres phase Single phase
2201240 |105 50 50 375 \ 2 11,52
380/415 | 105 50 50 375\ |192 11,52
440 105 50 50 375\ |182° 11,62
500/525 |84 40 40 30 19,2 11,52 A\
B60/690 |63 30 30 225 19,2 1520 N\

7
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Test report No.: F01.04.18

|~

ASEFA
Page 3170
Control circuiis:
Electrical control clrcuits:
Kind of current a.c.ord.c.

Rated frequency

Rated control cireuit voltage U,

Rated control supply voitage Us

Rated impulse withstand voltage Uimp
Rated insulation voltage U

Air-supply control circuits:

Rated supply pressure

Limits of pressure

Required volume for each closing operation

Required volume for each opening operation

Auxiliary circuits:

Rated operational voltage U.

Rated impulse withstand ‘voltage Ui
Rated insulation voltage Ui

Rated frequency

Rated operatidnal current /o

Number of clrouits

Number and kind of contact elements

240 to 690 Vac and 2 t&SOVdc

N
N
ccor Q models
OF/SDEYEF/CE/CD/CTIM2G!

50/60Hz or d.c.

MN : 24 io 480Vac , 24 fo 250Vdc
MX : 24 to 480Vac , 12 to 250Vdc

LV
8 kv

6e0 v

A kPa
A kPA
Jom

Jdom

8 kV
6o0 Y

£50/60 Kz

according-reodels

Test laboratory: FO1- GRENOBLE
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Test report No.:F01.04.18
Page 4170

Releases:
- Shunt release:

- Rated controt circult voltage Ug
- Kind of current
- Rated frequency if a.c.

- Undervaltage or no-voltage release

- Rated control circuit voltage U
- Kind of current
- Rated frequency if a.c.

- Over-cuitent release:
- Short-circuit release

- instantaneous release
- definite time-delay release

- Rated current /,

- Kind of current

- Rated frequency if a.c.

- Current setting (or range of settings)

- Time setting (or range of seftings)
- Overload release (IEC 60947-1; 2.4.30):

- instantanaous release

- definite time-delay release

- inverse time-delay release
dependent on ambient air temperature
independent of ambient air temperature

- Reference temperature

- Rated current /;

- Kind of current

- Rated frequency if a.c.

- Current setting (or range of settings)
- Time setting (or range of settings)

MX : 24 to 480Vac , 12 to 250Vdc
a.c. ord.c.
50/60 Hz or d.c.

MN : 24 to 4B0Vac , 24 to 250Vdc
a.c.ord.c
50/60 Hz or d.c.

No
yes

830 to 1600 A

a.c.

50/60 Hz

Isd:1.5 to 10xIn

fi=2to 15 In

Tsd: 0.1 to 0.4s, on, off

No

Yes

No

No

Yeas ‘
)

40°C
630 to 1600A
a.c

50/60iHz % O
D4toYIn
tr:0.4t024 s

v

Test laboratory: FO1- GRENOBLE
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ASEFA Test report No.:  F071.04.18
Page 5170
- Type test according to: 1EC 60847-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV
TEST SEQUENCE IV
Rated short-time withstand current
Test sequence IV comprises the following tests:
Sample 31039.08 page(s)
8.3.6.1 Verification of overioad releases 8
4362 Rated service short-dime withstand current 9-10
AddHional test of rated shori-llme withstand current on four-pole
Circuit-breakers { If appiicable)
8.3.6.3 Verificatlon of temperature-rise 11
8384 Short-circuit breaking capaclty at maximum short-fime withstand 12-14
Current
Additional tast of rated shor-time withstand current on four-pale
Clreult breakers ( if applicable)
8.36.5 Verification of dielectric withstand 15
Verification of leakage cusrent (if applicable) 16
8.3.6.6 Veriflcation of overload releases 17
Sample 31039.10
8.36.1 Verification of averload releases 18
8.3.6.2 Rated service short-time withstand current 19-20
Additional test of rated short-time withstand current on four-pole
Circuit-breakers { if applicable)
8.3.6.3 Verificatfon of temperature-rise
8.364 Short-circuit breaking capaclty at maximum short-time withstand 21-23
Current '
Additional test of rated shori-time withstand current on four-pole
Girouit breakers ( If applicable)
83865 Verification of dielectric withstand 24
Verlfication of leakage current (f applicable) 25
B.3.6.6 Verification of overload releases 26
Sample 31038.118B
8361 Verification of overload releases 27
83.6.2 Rated service shor-ime withstand current 28-26
Additional test of rated short-time withstand current on four-pole ‘
Circuit-breakers { If applicable) ‘
8.3.6.3 Verlfication of temperature-rise 30
8364 Short-cireuit breaking capacity at maximum short-time withstand 31-33
Current
Additional test of rated shorl-time withstand current on four-pole
Clrcult breakers { If applicable)
8.3.6.5 verification of dielectric withstand X
Verlficatlon of leakage current (if applicable) 3
8366 Verification of overivad releases :
Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM




Test report No,: F01.04.18
ASEFA P
Page 6/70
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence [V
Sample 31039.12
8.3.6.1 Verification of overicad releases 37
8362 Rated service short-time withstand current
Addittonal test of rated short-time withstand current on four-pole 38-39
Circuit-breakers ( if applicable)
8.36.3 Verification of temperature-rise 40
8.3.64 Shost-clrouit breaking capacity af maximum sheri-time withstand 41-43
Current
Additional test of rated shori-lime withstand current on four-pole
Circult breakers { if applicable)
8.3.65 Verification of dielectric withstand 44
Verificafion of leakage current (if applicable) 45
8365 Verificalion of overload releases 46
Sample 31039.13
8.3.6.1 Verificatlon of overload releases 47
836.2 Rated service short-ime withstand cumant
Additional test of rated short-time withstand current on four-pole 48-49
Circult-breakers ( If applicable)
8.3.6.3 Verification of temperaltre-rise
8364 Shor-circult breaking capacity at maximum short-time withstand
Current
Additional test of rated shori-ime withstand current on four-poie 50-52
Clrcuit breakers ( if applicable)
8.3.6.5 Verification of dieleciric withstand 53
Verification of leskage current {If appiicable) 54
8366 Verlficatlon of overload releases 56
Sample 31039.14
8.3.6.1 Verification of overload releases 56
§8.386.2 Rated service short-time withstand current
Addiional test of rated short-time withstand current on four-pole 57-58
Circult-breakers { if applicable)
8.3.6.3 Verlfication of temperature-rise 58
8.3.5.4 Short-clrcuit breaking capacity at maximum shert-time withstand
Current
Additional test of rated short-time withstand current on four-pole 60-62
Circuit breakers { if applicable)
8.3.6.5 Verification of dleleciric withstand 3
Verification of leakage current (if applicable) 4
8.3.6.6 Verlfication of overload releases 5
N
Test jaboratory; F01- GRENGBLE
ASEFA recognised PLATFORM
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Test report No.: F01.04.18
ASEFA Page 7170

Type test according to: |IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence [V

Synthesis of tested samples
Sample Nb Type Test . b fos Supply | pages
Tested
31039.09 NS1600N 3 Ph, 1600A 19.2kA/B90V Upper 8-17
31039.10 NS630bN 3 Ph. 630x0.4=252A 19.2kA/B90V Upper | 18-26
31038.11B | NS1600N 3 Ph. 1600A 19.2kA/B90V Lower | 27-38
31039.12 NS1600N | Single Ph. 1600A 11.52kA/690VA3 | Upper | 37-46
31038.13 NSB30bN | Single Ph. | 630x0.4=252A | 11.52kA/690VIH3 | Upper | 47-55
31039.14 NS1600N | Single Ph. 1600A 11.52kA/680VA3 | Lower | 56-85

The MICROLOGIC tripping unit being independent of the temperature, the connections used
for testing tripping caracteristics differ from thoses given in the tables of standard
( refer to |IEC 60947-2 note 2 of 8.3.5.1)

The rated short-time withstand current about circuit-breaker NS 1600 N are the same
that circuit-breaker NS 1600 H.  Consequently, this test-report covers both types.

[

Test laboratory: FO1- GRENOBLE TRp! %EN 6094}?
ASEFA recognised PLATFORM P@, 1 ‘L
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Test report No.: F01,04:18 R
ASEFA Page B/70
Type test according to: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31038.08
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics Braid
Table 9, 10 Cable J. mm? 2000 mm?
and 11 Bar 80 x 5 mm Lox fomm
Number 2 /Ph 1/Ph
Length J.mm 700 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 22°C
Correction factor {k = 1 far releases independent of ambient temperature) K 1
Current setting value I 1600 A
Test current
eitherk x 2.0 x k 3200 A 3200 A
8.3.5.1 Test sequence Il (fos = /o) before 8.3.4.1
8.3.5.1 Test sequence IH befors 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.368 Test sequence |V after 8.3.6.5
8374 Test sequence V before B.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verffication of discrimination before 8.3.6.2
AB.3 Verification of back-up protection before 8.3.6.2
orkx25x/, A A
8.3.54 Test sequence Il (ks = L) after 8.3.4.5
8.3.54 Test sequence Ili after 8.3.5.3
8378 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
A.B.3 Verification of back-up protection after 8.3.5.3
cC4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for [T-systems
Tripping time (for twice the value of current setting on singte polg) '
Neutral <2704
Phy < 2‘7‘9,
Phs s2{0

Test laboratory: FO4- GRENOBLE
ASEFA recognised PLATFORM
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ASEFA Page 9170
Type test according to: 1EC 60947-2 Type: Compact NS 830bN, 1250N, 1600N
Test sequence IV Sample 31038.09
Standard Kind of tests and requirements Test values
and clause : Results
8.38.2 TEST OF RATED SHORT.TIME WiTHSTAND CURRENT
8.3.8.2
Table 4 Utilization category B
Rated operational voltage U, 6a0 v
Short-time withstand current /y, 19,2 kKA
Short-time & 18
Circuit diagram Page 68
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 67
Installation of the material tested - Pageform Page 66
680947-1 Cabling characterlstics
Table 8, 10 Cable £, mm? 1. mm?
and 11 Bar 5 x 80 mm 5 x 80 mm
Number 2 2
Length supply side J.mm J.mm
load side Jomm Jomm
Tightening torque 50 Nm
60947-1 Alternating current
8.34.3
Oscillogram 20040096.0040
Test voltage 280V 750V
Table 11 Power factor ‘ 0.27
Frequency 50 Hz 50 Hz
Test duration fy Q 11078 ms
Test current value i1 19.37 kA
I 19.94 kA
I3 18.3 kA
Average im 18.53 kA

Test laboratory; FO1- GRENOBLE
ASEFA recognised PLATFORM
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Type test according to: IEC 60947-2

Compact NS 630bN, 1250N, 1600N

Test sequence IV Sample 31039.09
Standard Kind of tests and requirements Test values
and clause Results
60947-1 Alternative test
8.34.3
Jew” X b 368.64 (kKA)%s
Oscillogram 20040098.0040
Peak current maximum value 40.88 kA
Test duration feg 1107.8 ms
Joule-integral Fieqdt Phy 384.45 (kA)’s
Ph, 413.48 (kA)’s
Phs 412.4 (kAYs
Average value Phim 403 .44 (kA)’s:
60947-1 Direct current
8.34.3
Tow” X bt J. A%
Oscillogram Page ./
Test voltage >80V LV
Maximum of test current feq g KA
Test duration fes Joms |
Joule-integral Aiesdt 1 A%

Test laboratory: FO1- GRENCBLE
ASEFA recognised PLATFORM
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ASEFA Test report No.:  FO1 .04.1,8/
Page 11470
Type test according to: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence 1Al Sample 31039.09
Standard Kind of tests and requirements Test values
and clause Results
8.34.4 VERIFICATION OF TEMPERATURE-RISE
8.36.3 ONLY FOR TERMINALS
8.37.2
8.3.86
8.3.25 Temperature-rise test
60947-1 Ambient temperature 10...40°C 22°C
8.3.3.3.1
Main circuits
60047-1 Conventional thermal current 16800 A 1600 A
8.3.3.34 Conventional thermal current for enclosure fue JA A
Conventional thermal current for the neutral pole 4 A LA
60947-1 Cabling characteristics
Table 9, 10 Phase poles
and 11 Cable £ mm? A, mm?
Bar 5 x 80 mm 5 x 80 mm
Number 2 /Ph 2 /Ph
Length 2000 mm 2000 mm
Tightening torque 50 Nm
Neutral pole (if applicable)
Cable 1. mm?
Bar Jox.L.mm ﬂ X I mm
Number A
Length Jomm J.mm
Tightening torque _ S Nm
Arrangement: 3 phase @ or poles in series D
Table 7 Temperature-rise limits
Terminals <80K 473K
Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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Testreport No.: F01.04.18 T
ASEFA Page 12170
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N

Test sequence 1V

Sample 31039.09

Standard Kind of tests and requirements Test values
and clause Results
8.3.6.4 TEST OF SHORT-CIRCUIT BREAKING CAPACITY AT THE
MAXIMUM SHORT-TIME WITHSTAND CURRENT
Utilization category B
Rated operational voltage U, 690V
Recovery voltage 1,05 x U, 724.5 V(0, +5%)
Rated short-time withstand current Toue 18.2 kA0, +5%)
Table 11 Power factor 0.30 0.30(-0.05, 0)
Frequency 50 Hz 50 Hz
8.3.21 Control supply voltage 085x s LV A
72113 Maximum value of the closing time . ms
Sequence of cperation 0-t-CO 0-t-CO
Circuit diagram Page 68
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 67
Installation of the material tested Pageform Page 66
Energization direction Top/Bottom Top
Cabling characteristics Pageform

ﬁe 66

Tes! laboratory; F01- GRENCBLE
ASEFA recognised PLATFORM
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Peak cLirrent maximum value

Power factor

Test laboratory:
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Test report No.. F01.04.18
ASEFA Page 13770
Type test according to: 1EC 80847-2 Type: Compact NS £30bN, 1250N, 1600N
Test sequence IV Sample 31039.08
Standard Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.34.1.5
Oscillogram 20040169-0010
20040169-0012
Applied voltage 7356V
Frequency 50 Hz 50 Hz
RMS current value i 20.3 kA
at 20 ms I 18.7 kA
ia 19.9 kA
Average RMS. Value 20.0 kA
40.6 kA

/ T T
— .
..... I N
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Test report No.. F01.04.18

Page 14770

Type test according to: IEC 80947-2

Type:

Compact NS 630bN, 1250N, 1600N

Test sequence IV Sample 31039.09
Standard Kind of tests and requirements Test values
and clause Results
OPERATION “O*
Oscillogram 20040169.0015
Peak current vaiue iy 39.8 kA
fy 27 .8 KA
fa 36.98 kA
Maximum total duration : 418.2 ms
Recovery voltage Uity VA of Uysay 78113V
(phase to phase or phase to netral) Uipa X or Uz 741.03V
Ur(3_1) M or U;(Q_N) 6984V
Average value Um 74019V
Ratio between Uy, and U UmlUe 1.07
Joule integral Phy 154,91 (kA)*s
Phy 150,01 (kAY’s
Pha 151.12 (kAYs
Meiting of the fusible element Yes/No No
Holes in the PE-sheet {if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./.
Time interval between operations 3 min 3 min
OPERATION “CO* C/\
Oscillogram 20 48169.001 6
Applied voltage 742.01V
Peak current vatue \ 37.84 kA
30.41 KA
38.64 kA
Maximum total duration 20.3ms
Recovery voliage Urt-2) X or Uy 04.86 V
(phase to phase or phase to neutral) Uro-ay X or Uiiorg 888.98V
Ur{a-i) M or Ur(a_N) 71107V
Average value 734,97V
Ratio between Uy, and U, ) 1.08
Joule integral 53,64 (kA)’s
150.88 (kA)’s
155.28 (kA)’s
7.211.3 Closing operation time . ms
Melting of the fusible element . No
Cracks observed No

if Yes

Test laboratory: F0O1- GRENOBLE
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Test report No.:  F01.04.18
ASEFA Page 15170
Type test according to: IEC 80947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence |V Sample 31039.09
Standard Kind of tests and requirements Test values
and clause Resuits
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Us, min. 1000V 1380V
8.3.3.5 Test sequence |
B.34.3 Test sequence ||
8.3.5.3 Test sequence i
8.386.5 Test sequence IV 1380V
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.l!
Ab Verification of discrimination
AB.3 Verification of back-up protection
C.3 Individual poie short-circuit test sequence
H.3 Test sequence for circuit-breakers for IT-systems
8.3.322a) Application of the test voltage

-Main circuit of the circuit-breaker
-1solating contacts of the withdrawable unit (if applicable)

Test duration

Test laboratory: FO1- GRENOBLE

ASEFA recognised PLATFORM
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Test report No.: F01.04.18
ASEFA Page 16170
Type test according to; |EC 80847-2 Type: Compact NS 630bN, 1250N, 1800N
Test sequence IV Sample 31039.09

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT -

For circuit-breakers suitable for isolation having an

operational voltage U, greater than 50 V.
8.3.3.2 ~ Main circult of the circult-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 11 x U, =759V 760V
60947-1 Application of the test voltage
7.27

Leakage current
8.3.3.2 Test sequence | {in new condition) <0.5mA J.mA
8.3.3.5 Test sequence | (after overload performance) <2 mA J. mA
8.34.3 Test sequence | <2mA J.mA.
8.3.5.3 Test sequence il <6 mA J.mA
8.3.6.5 Test sequence IV <2 mA g mA
8.3.7.3 Test sequence V, stage 1 <2mA J.mA
8.3.7.7 Test sequence V, stage 2 B mA £ mA
8.3.8.5 Combined test sequence S2mA 4. mA
c3 individuat pole short-circuit test sequence fy, < 6 mA {. mA
H.3 Individual pole short-circuit test sequence fir <6 mA . mA

Test laboratory: FO4-
o ~(L ASEFA recagnised PLATFORM

GRENGBLE




Test report No.: 'F01,04.18
ASEFA Page 17170
Type test according to: |EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.08
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics Braid
Table 8, 10 Cable J. mm? 2000 mm?
and 11 Bar 80 x5 mm Jox omm
Number 2 /Ph 1/Ph
Length J.omm 700 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 28°C
Correction factor (k= 1 for releases independent of amblent temperature) K 1
Current setting value I 1600 A
Test current
githerk x2.0x I, 3200 A 3200 A
8.3.5.1 Test sequence il (fe = ) before 8.3.4.1
8.3.51 Test sequence |l " before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.356 Test sequence IV after 8.3.6.5
8.3.7.4 Test sequence V before 8.3.7.5
8.3.8.1 Combined tést sequence before 8.3.8.2
Ab Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx2.5x/, A A A
8.3.54 Test sequence Il {fs = L) after 8.3.4.5
8.3.54 Test sequence [ after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection aifter 8.3.5.3
C4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single pglg -
Neutral 280s
Ph;y 236 s
Phg 231s
Pha P 234 s

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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- Test laboratory: FO1- GRENOBLE
"7~ ASEFA recognised PLATFORM

Test report No.: F01.04.18
ASEFA Page 18/70
Type test according to: 1EC 60047-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence 1V Sample 31039.10
Standard Kind of tests and requirements Test values
and clause Results
'VERIFICATION OF QVERLOAD RELEASES
ON EACH POLE SEPARATELY
80947-1 Cabling characteristics
Table 9, 10 Cable 185 mm? | Braid 2000 mm’
and 11 Bar Jox f.omm Joxdomm
Number 2/Ph 1/Ph
Length J.mm 700 mm
Tightening torque 50 Nm
-Reference temperature 40°C+2°C
Ambient temperature . 23°C
Correction factor (k = 1 for releases independent of amblent temperature) K 1
Current setting value Iy 530%0.4=252 A
Test current
eitherk x 2.0 x f, 504 A 504 A
8.3.5.1 Test sequence |l {fes = ) before 8.3.4.1
8.3.5.1 Test sequence Il before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.3.6.6 Test sequence IV after 8.3.6.5
8374 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx25x, LA
8.3.54 Test sequence Il {5 = /) after 8.3.4.5
8.3.5.4 Test sequence il after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.56.3
A8.3 Verification of back-up protection after 8.3.5.3
C.4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for 1T-systems
Tripping time (for twice the value of current setting on single pole)
Neutral <270s ,«-"‘\ * 220s
Ph, <270, 214's
Ph, 08 4 % 2M4s
Phs alhy 20

VR




Test sequence IV

Sample 31039.10

e
Test report No..  F01.04.18
ASEFA Page 19170
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N

~z

. Test laboratory: FO1- GRENOBLE
._ASEFA recognlsed PLATFORM

—

.- 3

Standard Kind of tests and requirements Test values
and clause Results
8.3.8.2 TEST OF RATED SHORT-TIME WITHSTAND CURRENT
8.3.8.2
Table 4 Utilization category B
Rated operational voltage U 690 V
| Short-time withstand current /oy 19.2 kKA
Shori-time &y 1s
Circuit diagram Page 68
Calibration of the test circuit Pageform Next page
Safely area Pageform Page 67
Instailation of the material tested Pageform Page 66
6809471 Cabling characteristics
Table 8, 10 Cable 185 mm? 1. mm?
and 11 Bar Jox f.omm 10 x 100 mm
Number 2 1
Length supply side J.mm 350 mm
load side Jomm 350 mm
Tightening torque 50 Nm
60947-1 Alternating current
8.3.4.3 ‘ g\\
Oscillogram 200, 86.0{)41
Test voltage =80V 750 A
Table 11 Power factor ‘ " 0.28
: Frequency 50 Hz ( 0 Hz
Test duration 1108.65 ms
Test current value it 19.32 kA
Iy .86 kA
h \N}gs KA
Average im \\K\AB KA,

AHL




Test sequence IV

Sample 31038,10

.. ) - f/ -——~——__>
Test report NoT Fol0418 T
ASEFA Page 20770
- Type test according fo: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N

Standard Kind of tests and requirements Test values
and clause - Results
60947-1 Alternative test
8.34.3
' fou? X By 368.64 (kA)’s
Oscillogram 20040096.0041
Peak current maximum value 40.51 kKA
Test duration fieq 1108.65 ms
Joule-integral eqdt Phy 382.58 (kA)’s
Phy 411.49 (kA)’s
Phy 410.37 (kA)’s
Average value Php 401.48 (kA)’s
60947-1 Direct current
8.3.4.3
lor® X bt J A%
Oscillogram Page ./
Test voltage 280V AV
Maximum of test current feq kA
Test duration fiea J.ms
Joule-integral Fieqdt 1 A%s

P

1 Test laboratory; FO1- GRENOBLE ;
ASEFA recognised FLATFORM et e
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Test report No..  F01.04.18
ASEFA Page 21170
Type test according to: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence [V Sample 31039.10
Standard Kind of tests and requirements ’ Test values
and clause Results
8.3.64 TEST OF SHORT-CIRCUIT BREAKING CAPACITY AT THE
MAXIMUM SHORT-TIME WITHSTAND CURRENT
Utitization category B
Rated operational voltage Us 690V
Recovery voltage 1.06x Ue 724.5V(Q, +5%)
Rated short-time withstand current fowe 19.2 kA0, +5%)
Table 11 Power factor 0.30 0.30(-0.05, 0)
Frequency 50 Hz 50 Hz
E ] .
8.3.2.1 Control supply voltage 085x U 1LV LV
72113 Maximum value of the closing time f.ms
Sequence of operation 0-t-CO |. 0-t-CO
Clrcuit diagram Page 68
Catibration of the test circuit Pagseform Next page
Safety area Pageform Page 67
installation of the material tested Pageform Page 66
Energization direction Top/Bottom Top

Cabling characteristics Pageform ag/e\FG
N

N
N

"7 7721 Testlaboratory: F01- GRENOBLE

"pﬁ'_RF IEC/EN 60947-2

. < - ASEFA recognised PLATFORM SEahg 5
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‘ Test report No.:  F01.04.18
ASEFA Pagse 22170
Type test according to: IEC 60947-2 Type: Compact NS 830bN, 1250N, 1600N
Sample 31038.10

Standard Kind of tests and requirements Test values
and clause Results
80947-1 CALIBRATION OF THE TEST CRCUIT

8.3.4.1.5

Osclllogram

Power factor

20040096-0034
20040096-0035

Applied voltage 75082V
Frequency 50 Hz 50 Hz
RMS current value iy 19.34 kA
at 20 ms i 19.83 kA

ia 20.52 kA
Average RMS. Value 19.9 kA
Peak current maximum value 40.89 kA

Test laboratory: FO1- GRENOBLE

ASEFA recognised PLATFORM
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Test sequence [V

Sample 3103910

Test report No..  F01.04.18
ASEFA Page 23170
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N

\g) fhefily 13th 20 r

Standard Kind of tests and requirements Test values
and clatise Results
OPERATION “O*
Oscillogram 20040096.0044
Peak current value iy 32.05 kA
A 34.45 kA
fa 40,33 kKA
Maximum total duration 412 B5 ms
Recovery voltage ' Urrz) > or Utony 7279V
(phase to phase or phase to neutral) Urzs }I{ or U ny 7277V
Ur(3.1) AN OF Ur(ym} 72689V
Average value Um 7275V
Ratio between U, and U, UmnfUs 1.05
Joule integral Phy 141.31 (kAY’s
Ph; 151.94 (kA)’s
Phs 153.83 (kA)’s
Melting of the fusible element Yes/No - No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./.
Time interval between operations 3 min 3 min
OPERATION “CO“ / |
Oscillogram 20040096 0045
Applied voltage (\750 13V
Peak current value i _32.96 kA
Iy ( 39,96 kA
Iy ~33.54 kA
Maximum total duration X \‘1\2‘7 ms
Recovery voltage Utz D or Uysny 785V
{phase to phase or phase to neutral) Uz K{ or Ureeny CT3V
U;(3.1) x or U;(a.N) 739V
Average value 735V
Ratio between U, and U, \ 1.08
Joule integral 43. 17\(@) 8
155.64 (KA)’s
153 69 (KA)'s
72113 Closing operation time J.ms
Melting of the fusible element No
Cracks observed No
if Yos Page ./
A N
Test laboratory: F01- GRENOBLE X IRF I IEC/EN 60847-2
~ ASEFA recognised PLATFORM A ” &




ASEFA

Test report No.:

Page 24170

F01.04.18

Type test according fo:

IEC 60947-2
Test sequence IV

Type:
Sample 31039.10

Compact NS 630bN, 1250N, 1600N

Standard Kind of tests and requirements Test values
and clause Resuits
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x U, min. 1000V 1380V
8335 Test sequence |
8.34.3 Test sequence |l
8.3.5.3 Test sequence i
8.3.6.5 Test sequence IV 1380V
8.3.7.3 Test sequence V, stage 1
8,377 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.II
A5 Verification of discrimination
AB.3 Verification of back-up protection
c3 Individual pole short-circuit test sequence
H.3 Test sequence for circuit-breakers for IT-systems
8.3.3223) Application of the test voltage
-Main circuit of the clrcuit-breaker
-isolating contacts of the withdrawable unit (if applicable) (
(: _\|
Test duration 5s L 5s
( N
RS
s
\
\
D
- P

Test laboratory: FO1- GRENOBLE
ASEFA racognised PLATFORM
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| Test report No..  F01.04.18
ASEFA Page 25170
Type test according fo:  IEC 80847-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.10

Standard Kind of tests and requirements Test.values
and clause Resuits

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers suitable for isolation having an

operational voltage U, greater than 50 V.
B.3.3.2 - Main circuit of the circuit-breaker

-solating contacts of a withdrawable unit {if applicable)

Test voltage ’ 1.1 x U =760V 758V
60947-1 Application of the test voltage
7.2.7

Leakage current
8.3.3.2 Test sequence | (in hew condition) < 0.5 mA JomA
8.3.35 Test sequence | (after overload performance} <2mA JomA
8.343 Test sequence |l <2 mA J o mA
8353 Test sequence I <86 mA J.mA
8.3.65 Test sequence IV <ZmA 1 mA
8.3.7.3 Test sequence V, stage 1 <2 mA . mA
8.3.77 Test sequence V, stage 2 <6 mA 1. mA
8.3.8.5 Combinad tesf sequence <2mA JomA
c3 Individual pole short-circuit test sequence /u <BmA J.mA
H3 Individual pole short-circuit test sequence fir <6 mA CLomA

: f AN
A

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
R

| \\ . /

R et




- e TN

Test report No.:  F01.04.18
ASEFA Page 26170
Type test according to: |EC 60847-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.10
Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF OVERLOAD RELEASES

ON EACH POLE SEPARATELY

60947-1 Cabling characteristics ) Braid
Table 9,10 | Cable 185 mm” 2000 mm’
and 11 . Bar ' Jox d.omm Jox fomm
Number 2 IPh 1/Ph
Length J.omm 700 mm
Tightening torque ' 50 Nm

— . Reference temperature 40°C+2°C

) Ambient temperature 27 °C
Correction factor (k = 1 for releases 1ndependent of ambient temperature) K 1
Current setting value In 630"0.4=252V

Test current

eitherk x 2.0 x 504 A 504 A
8.3.5.1 Test sequence Il (s = ) before 8.3.4.1 ‘
8.3.5.1 Test sequence {li before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8,366 Test sequence IV after 8.3.6.5 g
8.3.74 Test sequence V hefore 8.3.7.5 .
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verlification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
— orkx25x# JA S\ A A
- ) 8.3.54 Test sequence 1l {los = f) after 8.3.4.5 N

8.3.54 Test sequence 1l after 8.3.5.3 i

8.3.7.8 Test sequence V after 8.3.7.7

8.3.8.7 Combined test sequence after 8.3.8.6

ASb Verification of discrimination after 8.3.5.3 *

AB3 Verification of back-up protection after 8.3.5.3

o) Individuat pole short-circuit test sequence .

H.4 Test sequence for circuit-breakers for IT-systems

Tripping time (for twice the value of current setting on single pdfg;!\
Neutral

P

-

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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Test report No.: F01.04.18
ASEFA Page 27170
Type test according fo: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence 1V Sample 31039.11B
Standard Kind of tests and requirements Test values
and clause : Resuilts
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 8, 10 Cable 1. mm? {. mm®
and 11 Bar 100 x5 mm 100 x 5 mm
Number -2 /Ph 2 /Ph
Length J.omm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+£2°C
Ambient temperature 203°C
Correction factor {k = 1 for releases Independent of ambienl temperature) K 1
Current setting value I 1600 A
Test current
either k x 2.0 x iy 3200 A 3200 A
8.3.5.1 Test sequence Il (fes = ) before 8.3.4.1
8.3.5.1 Test sequence il before 8.3.5.2
8.3.8.1 Test sequence IV before 8.3.6.2
8.3.6.6 Test sequence IV after 8.3.6.5
8374 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx2b5x _ A A / LA
8.3.54 Test sequence N (/s = ) after 8.3.4.5
8.3.54 Test sequence lll after 8.3.5.3
8378 Test sequence V after 8.3.7.7
8.3.87 Combined iest sequence afier 8.3.8.8
A5 Verification of discrimination after 8.3.5.3 S
AB3 Verlfication of back-up profection after 8.3.5.3
Cd Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for [T-systems
Tripping time (for twice the value of current setting on single pole)
Neutral <270 @ 2, 221s
Phy = 2}6 4 iy, 221s
Ph, 8 @% Y @6“{%&* F220s
27, 3 g,y P 208s
Phs A0 [0y
P B RN A“’
Tast laborattry: FO1- GRENOBLE AN 4 % TRF IEC/EN 60947-2
ASEFA recognised PLATFORM L g? 5“3)‘*‘*‘ Ed. 2.1 for 46550 |
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TestT656r No.:  F01.04.18

ASEFA Page 28170
Type test according fo: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.11B
Standard Kind of tests and requirements Test values
and clause Results
8.3.6.2 TEST OF RATED SHORT-TIME WITHSTAND CURRENT
8.3.8.2
Table 4 Utilization category B
Rated operational voltage U, 690V
Short-time withstand current L 19.2 kA
Shorttime iy is
Circuit diagram Page 68
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 67
Instaliation of the material tested Pageform Page 66
609471 Cabling characteristics
Table 9, 10 Cable J.mm? 1. mm?
and 11 Bar 100 x 10 mm 100 % 10 mm
Number 1 o1
[_ength supply side Jomm 500 mm
' load side A.omm .~ Omm
Tightening torque 50 Nm
60947-1 Alternating current \
8.3.4.3 .
Oscillogram 20040283.0169
Test voltage =80V 736V
Table 11 Power factor 0.24
Frequency 50 Hz 50 Hz
[
Test duration fy 1024 ms
Test current value iy SN 1874 KA
Ia 19.53 kA
Iy 19.4 kA
Average i 19.22 kKA

Test laboratefy: FO1- GRENOBLE
Y ASEEA recognlsed PLATFORM
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' Test reportTo. ng 0a1s |
ASEFA _ Page 28/70
Type test according to: EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.11B
Standard Kind of tests and requirements ' Test values
and clause Results
509471 Alternative test
8.34.3 :
Tow? X £y 368.64 (kA)’s
Oscillogram : 20040283.0169
Pesk current maximum value 39.9 kA
Test duration fis 1024 ms
Joule-integral A esdt _ Phy 366.16 (kA)'s
Pha 395.38 (kA)’s
Phs 387.92 (kA)’s
Average value Phm 383.15 (kAY’s
609471 Direct current
8.34.3
Icwz X tsl . A A2S
Oscillogram Page /.
Test voltage >80V LV
Maximum of test current fieq A KA
Test duration fies J.ms
Joule-integral eqdt 1. A%s

Test faboratory: FO1- GRENOBLE A
ASEFA recognised PLATFORM
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T
Compact NS 630bN, 1250N, 1600N

Type test according to: |1EC 60947-5“‘4// Type:
Test sequenceAlAll Sample 31039.11B
Standard Kind of tests and requirements Test values
and clause Results
8.3.4.4 VERIFICATION OF TEMPERATURE-RISE
8.3.6.3 ONLY FOR TERMINALS
8.3.7.2
8.3.886
8.3.2.5 Temperature-rise fest
80947-1 - Ambient temperatura 10...40°C 22°C
8.3.3.3.1
Main circuits
60947-1 _ Conventional thermal current /, 1600 A 16800 A
8.3.3.34 Conventional thermal current for enclosure /e JOA JA
Conventional thermal current for the neutral pole A LA
60947-1 Cabling characteristics
Table 9, 10 Phase poles ~
and 11 Cable A mm? A thm®
Bar 100'% 5 mm 100°%5 mm
Number 2 /Ph 1 2/Ph
Length 1. mm 3000 mm
Tightening torque “-: .. 50Nm
Neutral pole (if applicable) \ A
Cable J. mm? 7o mm?
Bar Lox.J.mm | h x f. mm
Number A, A
Length J.mm 4. mm
Tightening torque ../ Nm
Arrangement: 3 phase or poles in series D N
NN
Table 7 Temperature-rise limits I
Terminals <80K 813K
f“:"“‘\.
7
Test laboratory: F01- GRENOBLE ‘f T7 } C/EN 60847-2
ASEFA recognised PLAFFOR UE}" MNorm 44
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ASEFA

Type test according to; |EC 60847-2

Test sequence IV

Sample 31039.11B

Type: Compact NS 630bN, 1£50N*1800N

Standard Kind of tests and requirements Test values
and clause Results
8.36.4 TEST OF SHORT-CIRCUIT BREAKING CAPACITY AT THE
MAXIMUM SHORT-TIME WITHSTAND CURRENT
Utllization category B
Rated operational voltage U, 8oV
Recovery voltage 1.05 x U, 724.5V(0, +5%)
Rated short-time withstand current low 19.2 KA(D, +5%)
Table 11 Power factor 0.30 0.30(-0.05, 0)
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 085 x U LV FAY
7.2141.3 Maximum vaiue of the closing time J.ms
Sequence of operation 0-t-CO 0-t-CO
Circuit diagram Page 68
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 7.,
installation of the material tested Pageform Page 66
Energization direction Top/Bottom Bo’gom
N
Cabling characteristics Pageform 9 { age A
\:‘..\.
SN
Y
.\_\\
.-

Test laboratory: FO1- GRENOBLE
ASEFA recognised
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ASEFA

Test rew@ 18- \—
Page ~32170 L

Oscillogram

Applied voltage

Frequency

RMS current value

at 20 ms

Average RMS. Value

Peak current maximum valus

Power factor

Test faboratory: F01-
ASE
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Type test accordin.g to; IEC 60947-2 Type: Compact NS 830bN, 1250N, 1600N
' Sample 31039.11B

Standard Kind of tests and requirements Test values

and ciause Results

60847-1 CALIBRATION OF THE TEST CRCUIT

8.3.4.15

20040096-0013
20040096-0087

744V

50 Hz 50 Hz

20.05 kA
19.53 kA
19.66 kA

i
i
i
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ASEFA

Page————"" 33/70

Test report Nw 0/ 8 J—u..
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Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.11B
Standard Kind of tests and regquirements Test values
and clause Results
OPERATION “O~
Oscillogram 20040096.0069
Peak current value it 40.30 kA
I 30.52 kA
Iy 36.01 kA
Maximum total duration 428.78 ms
Recovery voltage Uy D or Ui-ny 725V
(phase to phase or phase to neutral) U M or Uiy 726V
Uia-1y ﬁ or Uy 726V
Average value U 725V
Ratio between U, and Us Unfle 1.05
Joule integral Phy 155.34 A’s
Ph, 15379 A%
Phs 155.41 A%s
Melting of the fusible element Yes/No No
Holes in the PE-sheet {if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./
(‘*«\
Time interval between operations 3 min 5 nxin
OPERATION “CO* <
g“ A
Oscillogram 20040096.0070
Applied voltage ?65 46V
Peak current value iy 39 27" kA
I CZ?_.?S KA\
by 36.87 kA
Maximum total duration 427746 ms
Recovery voltage Urt-2) X or Urir-ny 721. 66 \
(phase to phase or phase to neutral) o X o Uy 727.81V
Ur(a_g) /] or U;(Q_N) 747 DA \'
Average value Uan 732.2 v
Ratio between U, and U UmfUe 1.08
Joule integral Phy 155,57 (kA)’s
Ph, 155.34 (kA)’s
iy " Phs 154.42 (kA)’s
72113 Closing operatfion time i J.ms
Melting of the fusible element ﬁﬁfg%;;mo No
Cracks observed e i"f;% % }eslNo No
if Yes &}‘ ‘ 4 ’%\d; Page /.

-
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ASEFA

Page

Test reporteN'm‘i .04.18
34170

Type test according to: IEC 60947-2

Type:

Test sequence 1V

Compact NS 830bN, 1250N, 1600N
Sample 31038.11B

Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x U, min. 1000V 1380V
8335 Test sequence |
8343 Test sequence
8.3.5.3 Test sequence Hi
83865 Test sequence IV 1380V
83.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.85 Combined test sequence
B.10.31 Test sequence B.I
Ab Verification of discrimination
AB.3 Verification of back-up protection
Cc.3 Individuat pole short-circuit test sequence “\
H.3 Test sequence for circuit-breakers for IT-systems i
. ¥
B.3.3.2.2 a) Application of the test voltage \
-Main circuit of the circuit-breaker i ‘-r\
. -Isolating contacts of the withdrawable unit (if applicable)
£
_ S
Test duration 5s O 80 s,
\\\
\Y
Ny
T
L h
‘\‘ {'\‘:&\
‘\ : \*
5,

Tes! laborajory: FO1- GRENOBLE
ASEFA recegnised PRATFORM
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Test report No.: F;n 04718/
ASEFA Page 3870 -
: )
Type test according to: IEC 60847-2 Type: Compact NS 630bN, 1&501\1._169%
Test sequence IV Sample 31032.11B
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF LEAKAGE CURRENT
For circuit-breakers suitable for isolation having an
operational voltage U. greater than 50 V.
8.3.3.2 - Main circuit of the circuit-breaker
- Isolating contacts of a withdrawable unit (if applicable)
Test voltage 11 x U, =760V 759V
809471 Application of the test voltage
7.27
Leakage current
B.3.3.2 Test sequence | (in new condition) <0.5mA f. mA [
8.3.3.5 Test sequence | (after overload performance) <2 mA L. mA |
8.3.4.3 Test sequence il <2mA J.mA
8.3.53 Test sequence |li <8 mA /. mA\
8.36.5 - Test sequence IV <2mA 1mA |
8.3.7.3 Test sequence V, stage 1 <2mA 1. mA
8.3.7.7 Test sequence V, stage 2 <6 mA s JT?A
8.3.85 Combined test sequence <2mA \ mA
c3 Individual pole short-circuit test sequence /g <8 mA A 'm'A
H.3 Individual pole short-circuit test sequence Ay <6 mA A mA
5{ "\z.
'4‘“- “‘ i~
'\& N,

Test laboralory: F01- GRENOBLE
ASEFA recognised PLATFORM
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ASEEA Test report No.:  F01.04.18
Page 3%—! 0 ' e
Type test according fo: IEC 60947-2 Type:  Compdct NS-830bN, 1250, 1609N
Test sequence |V Sampie 31039.11B
Standard Kind of tests and requirements Test values
and clause Resullts
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 8, 10 Cable . mm® A, mm?
and 11 Bar ' 100 x 5§ mm 100 x 5 mm
Number 2 /Ph 2 Ph-
Length Jomm 3000 mm
Tightening torque 50 Nm
Reference temperature 40°Cxt2°C
Ambient femperature 20.3°C
Correction factor (k'-; 1 for releases independent of ambient temperature) K 1
Current setting value I 1600 A
Test cusrent
eitherk x 2.0 x f, 3200 A 3200 A
8.3.5.1 Test sequence Il (/s = /) before 8.3.4.1
8.3.5.1 Test sequence Il hefore 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
83686 Test sequence |V after 8,3.6.5
8.3.74 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2 {
Ab Verification of discrimination before 8.3.5.2 [
AB.3 Verification of back-up protection before 8.3.5.2
orkx25xf, : A A A
8.3.5.4 Test sequence Il {is = L) after 8.3.4.5
8.3.54 Test sequence I} after 8.3.5.3 v
8.3.7.8 Test sequence V after 8.3.7.7
B.3.8.7 Combined test sequence after 8.3.8.8
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C4 individual pole short-circuit test sequence
H4 Test sequence for circuit-breakers for IT-systems
236 s
236 s
231 s
21? ]
Test laboratory: F01- GRENCBLE 0947 -2
ASEFA recognised PLA
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Test report No.: F01.’0/4h1 8~

ASEFA Page __..—37770 o
Type test according to: 1EC 60947-2 Type: Compact NS 830bN, 1250N, 1600N
Test sequence IV Sample 31039.12
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
80947-1 Cabling characteristics
Table 9, 10 Cable A, mm? 1. mm?
and 11 Bar 100 x 5 mm 100 x 5 mm
Number 2 /Ph 2 /Ph
Length J.mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 21.8°C
Correction factor (k = 1 for releases independent of ambient femperature) k 1
Current setting value f 1600 A
Test current
gither k x 2.0 x /, 3200 A 3200 A
8.3.5.1 Test sequence Il {fs = L) before 8.3.4.1
8.3.5.1 Test sequence I before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.368 Test sequence IV after 8.3.6.5 i
8374 Test sequence V hefore 8.3.7.5 ‘
8.3.8.1 Combined test sequence before 8.3.8.2 |
A5 Verification of discrimination before 8.3.5.2 -
AB.3 Verification of back-up protection before 8.3.5.2 ' i
orkx2.5x LA LA
B.3.54 Test sequence Il {Ies = f) after 8.3.4.5 .
8.354 Test sequence Il after 8.3.5.3 :
8.3.7.8 Test saquence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8,3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems /,\
Tripping time (for twice the value of current setting on sing&;p&e) ‘1%
Neutral <2706 1 , ¢ “‘-\\\% 220s
Ph A@\zo s f”@%ﬁ 228's
2 g o
B s%ﬁ*\,.‘ g ﬁ' 1.8
iy T A s ls
5, e e
Test laboratory: FO1- GRENOBLE % Q%

ASEFA recognised PLATFCRM
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Page

Test report-No,F01.04.18

LL
38/7‘?

Type test according to: |IEC 60947-2

Type:

Test sequence IV

Compact NS fObN, 1250N, 1600N
Sample 310394 -

Standard Kind of tests and requirements Test values
and clause Results
8.36.2 ADDITIONAL TEST OF RATED SHORT-TIME WITHSTAND
CURRENT ON FOUR POLE CIRCUIT-BREAKERS
Test made on the same sample as for the three-pole
short-time withstand or oh a new sample samafnew new
Table 4 Utilization category B
60947-1 Rated operational voltage U, 890 V/3=398V
8.3.4.3 Short-time withstand current of the fourth pole /, 11.52 kA
(nof less than 60 % of Iy,
Short-time £, _ 1s
Circuit diagram Page 68
Calibration of the test circuit Pageform Next page
' Safety area : Pageform Page 67
Installation of the material tested Pageform Page 66
60947-1 Cabling characteristics
Table 9, 10 Cable 1. mm? Jomméo |
and 11 Bar 100 x 5 mm 100 x 5 mm™.
Number 2 2{“" o
Length supply side 4. mm 500 m
load side J.omm 0 mi:l_\
Tightening torque 50 Nm
60947-1 Alternating current N
8.34.3 oo
Oscillogram 20040283.0134
Test voltage =280V 780V
Table 11 Power factor 0.29
Frequency 50 Hz 50 Hz
Test duration 1y 1112.7 ms
Test current value i /\ 12.02 kA

Test laboratory: FOT- GRENOBLE
ASEFA recognised PLATFORM

| e,
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Test report Nog: “FO1D
PaQe M——\

e

Type test according to: 1EC 60847-2

Test sequence iV

E——

Type: Compact NS 630bN,@0N, 1600
Sample 31039.12

Standard Kind of tests and requirements Test values
and clause Resulis
60947-1 Alternative test
8343
o X g 132.71 (kA)’s
Oscillogram 20040283.0134
Peak current maximum value 23.22 KA
Test duration feg 1112.7 ms
Joule-integral st Phy 139.55 (kA)’s
60947-1 Direct current
8.3.4.3
lcwz X tsl A AZS
Osciliogram Page ./
Test voitage =80V A
Maximum of test current fieq A kA
Test duration fies J.oms
Joule-integral Aesdt 1 A%
{
.
.
X
Y
o
\“
.g;\ :,
Gt b
R
; ‘P"ﬁ“
B - e, Wi T 0 M‘T e
Test laboratory: FO1- GRENCBLE B ¥ t‘B(?T‘E%IE—Ig;Q%R‘ 7-2
ASEFA recognised PLATFORM {&V\-’f\ % i d’./2.1 form\})f
o, }“{ﬂ/ noRIR) )
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ASEFA rTes?FipTo/.o#—Femm
40170

‘Page

Type test according to: IEC 608472

Type:

Test sequence 1V

Compact NS 630bN, 1250N, 1600N
Sample 31039.12

Standard Kind of tests and requirements Test values
and clause Resulis
8344 VERIFICATION OF TEMPERATURE-RISE
B.386.3 ONLY FOR TERMINALS
8.3.7.2
8.3.88
8.3.25 Temperature-rise test
60947-1 Ambient temperature 10...40°C 22°C
8.3.3.3.1
iflain circuits
60947-1 Conventional thermal current 1600 A 1600 A
8.3.3.34 Canventional thermal current for enclosure e AA A
Conventional thermal current for the neutral pole A A 1A
60947-1 Cabling characteristics
Table 9, 10 Phase poles
and 11 Cable J. mm?® 1. mm?
Bar 100 x 5 mm 100 x5 mm
Number 2 Ph 2 /Fh
Length domm 3000 mm™
Tightening torque 50 Nm
Neutral pole (if applicable)
Cable 1, mm?® 1. thm?
Bar Jox.omm ! X [ mrp
Number A Iﬁ
Length Jomm Jomm
Tightening torque _ A, Nm;‘*\
Arrangement: 3 phase or poles in series D .
. N
Table 7 Temperature-rise imits
Terminals <80K 56.3 K
a 3 1’ -
ﬂ,, .

Tes! laboratory: F01- GRENOBLE
ASEFA recognlsed PLATFORM

AT
°s CIEN 6@947 -2
s d. 2.1 form
nno“!“'"‘” %i:

W

-0
i
\

N\

i \..\
N
I

\\v_’f_f‘,«/

Tog S



L 2_..__7_,,__\“

ASEFA

Page 41170

Test reportNG: ~ F01.04.18

e

Type test according to: 1EC 60847-2

Type:

Test sequence IV Sample 31039.12

Compact NS 630bN, 1250N, 1600N

i

Standard Kind of tests and requirements Test values -
and clause ' Results
8.3.5.2 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.6.4 ON FOUR POLE CIRCUIT-BREAKERS
8376
Test made on the same sample as for the three-pole
short-circult or on a new sample same/new new
Rated operational voltage U, 6890 V
Test voltage UpiN3 398V
Recovery voltage 1.05 x U3 418V
Rated ultimate short-circuit breaking capacity Iy 50 kA
Rated short-time withstand current /.y 11.52 kA
Short-circuit breaking capacity of the fourth pole {by arrangement) 11.52 kA
(not less than 60 % of L or I, as applicable)
Table 11 Power factor 0.30 0.30(-0.05, 0)
: Frequency 50 Hz 50 Hz
8.3.21 Control supply voltage 085x U LV Y
72113 Maximum value of the clesing time J.ms
Sequence of operation 0-t-Co 0-t-CO ¢}
Circuit diagram Page 68"
Calibration of the test cireuit Pageform Next page,
AR
Safety area Pageform Page 67,
Installation of the material tested Pageform Page 66
Energization direction Top/Bottom Toeﬂ_
60947-1 Cabling characteristics :
Table 9,10 | Cable . . mm? 4. mm?
and 11 Bar 100 x 10 mm 100 x 10 mm
Number 1 1
Length supply side J.omm 400 mm
load side J.mm 0 mm
Tightening torque 50 Nm
Test laboratory: FO1- GRENOBLE o ‘jﬂ (\g k\“ﬂﬂ%‘é{‘?\ﬁc %N 60047-2
ASEFA recognised PLATFORM w > EdA2.1 Jorm 48
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Testrepoi No.. FO1.04,18 )

ASEFA Page 2170
Type test according to: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Sample 31039.12
Standard Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.5
Oscillogram 20040299-0003
20040299-0008
Applied voltage 425.55V
Frequency 50 Hz 50 Hz
RMS current value i 11.77 kKA
at20 ms fa A KA
ia KA
!,,;"
i
Average RMS. Value 11.77 KA -4
TN
Peak current maximum value 2324 kA |
{
Power factor 0.28"
S,
PN
’ ‘\\\
\\ ‘\‘
b
;\\
\\;

f, %)
e.

;"J \ &

‘%% 1
Eixc] qq Q’h L
EI/E;\iGDB : (;%%.. i

A form 169*@{»} \
‘i-,{"\

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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1 T-es%repM 51.0 18 )
Page 4317

Type test according to: 1EC 60947-2

Test sequence IV

Type:

Compact NS 630bN, 1250N, 1600N
Sample 31039.12

Standard Kind of tests and requirements Test values

and clause Results
OPERATICN “O"
Oscillogram 20040299-0011
Peak current value i 23.29 kA
Total duration 415.75 ms
Recovery voltage (phase to neutral) Urgs-ng 419.02V
Ratio between U, and U, UfU, 1.05
Joule integral Ph, 53.87 (kA)’s
Melting of the fusible element Yes/No No
Haoles in the PE-sheet (if applicable) Yes/No No
Cracks observed YesiNo No

if Yes Page ./.

Time interval between operations 3 min 3 min
OPERATION “CO“ N
Oscillogram 20040299.001?”’ |
Applied vollage 436
Peak current value 1 19.38“-I§A~~
Total duration 420.45ms
Recovery voltage {phase to neutral) Uriang 41857V |-
Ratio between U, and U, Ui, 1.05.
Joule integral Phy 5285 (kA)zs\
' it

7.21.1.3 Closing operation time . ms
Melting of the fusible element Yes/No No
Cracks observed Yes/No No

if Yes Page ./,

Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM
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Test sequence IV Sample 31038.12

ASEFA Page wmiro S
Type test according to: 1EC 60947-2 F=———""] Type: Compac NS 630bN, 1250N, 1600N

Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Uy, min, 1000V 1380V
8.3.35 Test sequence |
8343 Test sequence ||
8.3.5.3 Test sequence |
8.36.5 Test sequence [V 1380V
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.}
Ab Verlfication of discrimination
AB.3 Verification of back-up protection \/
c.3 Individual pole short-circuit test sequence 1
H.3 Test sequence for circuit-breakers for IT-systems 1.
=4
A
8.3.32.2a) | Application of the test voltage o \
-Main circuit of the circuit-breaker R
-Isolating contacts of the withdrawable unit (if applicable) \(’ ~l:
™
~ hS
Test duration 5s s |~
e
AN
\
el

Test laboratary: FO1

-GRENOBLE .
ASEFA recognisedf'l’.@ﬂ'\ijé)
T Y
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Page

45/70

Test report No.: 11.04. }w_ —

Type test according to: 1EC 60947-2

Test sequence |V

Type: Compact NS 636bN,~1~250N, 1600N
Sample 31039.12

Standard Kind of tests and requirements Test values
and clause Resuits

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers suitable for isolation having an

operational voltage U, greater than 50 V.
8.3.3.2 - Main circuit of the circuit-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1.4 x Uy =758 V 759V
80847-1 Application of the test voitage
7.2.7

Leakage current & .
8.3.32 Test sequence | (in new condition) 5 0.5 mA J.mA |
8.3.35 Test sequence | (after overload performance) <2 mA JmA |
B.3.4.3 Test sequence | <2 mA g, mAt 5
8.3.5.3 Test sequence I <8 mA JomAN \\\
8.36.5 Test sequence IV <2mA OmAN
8.3.73 Test sequence V, stage 1 <2 mA /zm \\ _
8377 Test sequence V, stage 2 <BmA 1. mA o
8.3.8.5 Combined test sequence <2 mA . mA
Cc3 Individual pole short-circuit test sequence tea < B mA JomA |~
H.3 Individual pole short-circuit test sequence hr <6 mA L omA

\ \\
s i
f@ & *z;)
_ i @‘% kW =
7 "{m <,
Test laboratary: F91- GRENOBLE Np”; NS TRE, JEC/EN 60047-2
ASEFA recognlsed PLATFORM # Y
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Page 46170

Test report Wﬂ‘l 04.18

o~
N

Type test according to: IEC 60047-2

Type:

Test sequence IV Sample 31039.12

Compact NS 830bN, 1250N, 1600N

Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling characteristics
Table 8, 10 Cable J. mm? J. mm?
and 11 Bar 100 x5 mm 100 x 5 mm
Number 2 IPh 2 Ph
Length J.mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature : 18.2°C
Correction factor (k = 1 for releases independent of amblent temperature) K 1
Current setfing value ' Iy 1600 A
Test current /
eltherkx 2.0 x k 3200 A 3200 A f
8.3.5.1 Test sequence |l (I = fo) before 8.3.4.1 J
8.3.5.1 Test sequence I} before 8.3.5.2 A
8.3.6.1 Test sequence |V before 8.3.6.2 I
8.3.6.6 Test sequence IV after 8.3.6.5 R
8.3.74 Test sequence V before 8.3.7.5 .("““S“w,\
8.3.8.1 Combined test sequence before 8.3.8.2 \_‘:\‘
A5 Verification of discrimination before 8.3.5.2 .
AB.3 Verification of back-up protection before 8.3.5.2 Kl
orkx25x/, 1A i]%\
8.3.54 Test sequence I {fs = lo) after 8.3.4.5 ' \ =
8.3.54 Test sequence Il after 8.3.5.3 \
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C4 individual pote short-cirouit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current settjng on single pole)
' Neufral g\ <270s 216 s
226 s
J s
s

Test taboratory: FO1- GRENCBLE
ASEFA recognised PLATFORM
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Test report N&.=+-FO1: W - L )
ASEFA Page 47170 "
Type test according to: 1EC 60847-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence |V Sample 31039.13
Standard _Kind of tests and requirements Test values
and clause Results
YERIFICATION OF OVERILOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable 185 mm’ 185 mm®
and 11 Bar Jox fomm Aox domm
Number 1/Ph 1 /Ph
Length A.mm 2000 mm
Tightening torque 50 Nm
Reference temperature 40°Ct2°C
Ambient temperature _ 217°C
Correction factor (k = 1 for releases Independent of ambient temperature) k 1
Current setting value I B830x0.4=252 A
Test current .
. [‘ r\f }hl
eitherk x 2.0 x J, 504 A . 504 AL| .
8.3.5.1 Test sequence I (s = ) before 8.3.4.1 L
8.3.5.1 Test sequence before 8.3.5.2 14
8.3.6.1 Test sequence IV before 8.3.6.2 N
8.3.6.6 Test sequence IV after 8.3.6.5 | \\
8.3.7.4 Test sequence V before 8.3.7.5 : \ ;
8.3.8.1 Combined test sequence before 8.3.8.2 . ( “\I"
A5 Verification of discrimination before 8.3.5.2 R
AB.3 Verification of back-up protection  before 8.3.5.2 ""{“' o :
orkx2.5xf, A A LA EE;A
8.3.5.4 Test sequence Il (fes = fo) after 8.3.4.5 Uy
8.3.5.4 Test sequence IlI after 8.3.5.3 \ "
8.3.7.8 Test sequence V after 8.3.7.7 Y
8.3.8.7 Combined test sequence after 8.3.8.6 -
A5 Verification of discrimination after 8.3.5.3 N
A.6.3 Verification of back-up protection after 8.3.5.3
C.4 individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting “"s@‘gf pole)
Neutral %270 236s
212s
s
A
Test laboratory: FO1- GRENOBLE /EN 60947-2
ASEFA recognised PLATFORM
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Page 48/70

Test report No.:yﬂdmﬁ//

LN

Type test according to: IEC 60947-2

Type:

Test sequence [V

Compact NS 630bN, 1250N, 1800N
Sample 31036.13

7

Standard Kind of tests and requirements Test values
and clause Results
8.36.2 ADDITIONAL TEST OF RATED SHORT-TIME WITHSTAND
CURRENT ON FOUR POLE CIRCUIT-BREAKERS
Test made on the same sample as for the three-pole
short-time withstand or on a new sample same/new new
Table 4 Utilization category ‘ B
60947-1 Rated operational voltage U 690Y3=398 V
8.34.3 Short-time withstand current of the fourth pole fow 41.52 kA
(not less than 60 % of lew) _
Short-time fy 18
Circuit diagram Page 68
Calibration of the test cirouit Pageform Next page
Safety area Pageform Page 67
Instaltation of the material tested Pageform Page 66
60947-1 Cabling characteristics &
Table 9, 10 Cable 1. mm? A mm?
and 11 Bar 100 x 10 mm 100x10mr§1““
Number 1 5\1
Length © supply side A.mm 400 mm _
load side A.mm J.mm
Tightening torque 50 Nm\ .
_—
B0G4T-1 Alternating current \\
8.34.3 \
Oscillegram 20040283.0135,
Test voltage =80V 780V
Table 11 Power factor 029 |
Frequency 80 Hz 50 Hz
Test duration fy 111295 ms
Test current value i 11.97 kA

=

Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM
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Test report Nq.: __F04:04718
Page 49/70

Type test according to: 1EC 60947-2
Test sequence iV

Type: Compact NS 630bN
Sample 31039.13

, 1250N, 1600N

Standard Kind of tests and requirements Test values
and clause Results
60947-1 Alternative test
8.3.4.3
fow® X Lt 132.71 (kAYs
Oscillogram 20040283.0135
Peak current maximum value 23.12 kA
Test duration fieet 1112.95 ms
Joule-integral Fiesdt Phy 139.86 (kA)’s
650947-1 Direct current
8.3.4.3
T X B J A%
Osclilogram Page ./
Test voltage >80V N
Maximum of test current hey . kA
Test duration fiest J.ms
Joule-integral £ iedt 1 Af_s_\
¢
N
;o
\\ )
=
L

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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F01.04.18

. Test report No.:
ASEFA Page 50/70
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N

Test sequence |V Sample 31039.13
Standard Kind of tests and requirements Test values
and clause Resulis
8.3.56.2 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.64 ON FOUR POLE CIRCUIT-BREAKERS
B8.37.8 )
Test made on the same sample as for the three-pole
short-circuit or on a new sample same/naw new
Rated operational voltage Us 690V
Test voltage U3 398V
Recovery voltage 1.05 x U3 418V
Rated ultimate short-circuit breaking capacity fcu 50 kA
Rated short-time withstand current Ly 11.62 kA
Short-circuit breaking capacity of the fourth pole (by arrangement) 11.52 kKA
(not less than 80 % of f,, or [ as applicable)
Table 11 Power factor 0.30 0.29
Frequency B0 Hz 50 Hz
8.3.2.1 Control supply voltage 0.85x Us LV LN
72148 Maximum vaiue of the closing time J.ms
Sequence of operation 0-t-CO 0-t-COff
Circuit diagram Page 68 f”
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 67
Installation of the material tested Pageform Page 66 5 ‘
Energization direction Top/Bottom Top.;
800471 Cabling characteristics Y
Table 9, 10 Cable 1. mm? 1. mm?
and 11 Bar 100 x 10 mm 100 x 10 mm
Number 2 2
Length supply side J.mm 400 mm
load side J.mm 0 mm
Tightening torque 50 Nm
- ' /
/' -.'—‘(‘./"A/.,,—»w
R
/)
Test laboratory; F01- GRENOBLE " YREJEE E 80947-2
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Test report No.: _F01704.18
Page 7 51170

(o

Type test according to: |EC 80947-2

Type: Compact NS 630bN, 1250N, 1600N

Sample 31039.13

Standard Kind of tests and requirements Test values
and clause Results
609471 CALIBRATION OF THE TEST CRCUIT
8.34.1.5
Oscillogram 20040299-0003

Applied voltags

Frequency

RMS current vaiue

at20ms

Average RMS. Value

Peak current maximum value

Power factor

AT -

50 Hz

A

I3

-h;' & z}

20040209-0008

430V

50 Hz

11.77 kA
J. KA
A KA

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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Page 52 /70

o

Type test according to: IEC 60847-2

Type:

Compact NS 630bN, 1250N, 1600N

Test sequence IV Sample 31039.13

Standard Kind of tests and requirements Test values

and clause Resulis
OPERATION ,, 0"
Oscillogram 200402990.0013
Peak current value i 23.14 kA
Total duration 414.75ms
Recovery voitage (phase to neutral) U 418V
Ratio between U, and U, U 1.05
Joule integral Phy 53.55 (kA)’s
Melting of the fusible element Yes/No No |
Holes in the PE-sheet (if applicable) Yes/No No,|.:
Cracks observed Yes/No No_

if Yes Page !

Time Interval between operations 3 min B-miﬁ
OPERATION ,,CO* cl
Oscillogram 20040299.0074: |
Applied voltage 426,54 Y
Peak current value 2 22.91 kA
Totat duration 414,25 ms\, |
Recovery voltage {phase to neutral) Uria-ny 420V
Ratio between U, and U, Uil U 1.05
Joule integral ~ Phy 52.9 (kA)’s

7.2.4.13 Closing operation time Joms
Melting of the fusible element Yes/No No
Cracks observed Yes/No No

if Yes Page ./,
. "/
R S —/;”7;
//’ ) ™~
' PN te—ra

Test laboratory: F01- GRENOBLE
ASEFA recegnised PLATFORM
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Page 53/70

Test report No.; F01.04.18

Type test according to: 1EC 60947-2

Type:

Test sequence IV Sample 31039.13

Compact NS 630bN, 1250N, 160CN

Standard Kind of tests and requirements Test values
and clause Resuits
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x U,, min, 1000 V 1380V 1380 V
8.3.3.5 Test sequence |
8.34.3 Test sequence I
8.3.5.3 Test sequence lil
8.3.6.5 Test sequence |V
8373 Test sequence V, stage 1 EN
8.3.7.7 Test sequence V, stage 2 1»" v
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.|I {Mg'
A5 Verification of discrimination
AB3 Verification of back-up protection
C3 Individual pole short-cireuit test sequence CR
H3 Test sequence for circuit-breakers for IT-systems o -
.
2 1 )'\‘
8.3.3.2.2 a) Application of the test voltage \"'\
. B . ' . .,
~Main circuit of the circuit-breaker R
-Isolating contacts of the withdrawable unit {if applicabie) R‘\ \{\; )
SN
\.
Test duration 5s 1 min‘!
— . e

Test laboratery: FO1- GRENOBLE
ASEFA recognised PLATFORM
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o Tesi repor’t No.: FO‘! 04. 18
ASEFA Page 54170
Type test according to: 1EC 608472 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV ' Sample 310398.13

Standard Kind of tests and requirements Test values
and clause Resulis
VERIFICATION OF LEAKAGE CURRENT
For circuit-breakers suitable for isolation having an
operational voltage U, greater than 50 V.
8.3.3.2 - Main circuit of the circuit-breaker
- Isolating contacts of a withdrawable unit (if applicable)
Test voltage 1.1 x U =758 V 759V
60647-1 Application of the test voltage
727
i
Leakage current \;
B.3.3.2 Test sequence | {in new condition) <0.5mA . mAY¢
8.3.35 Test sequence | (after overload performance) <2mA J.mA L
8.34.3 Test sequence Il <2mA A mA”
8.3.5.3 Test sequence Il <6 mA A mA-‘_
8.3.6.5 Test sequence IV <2 mA OmA
8.3.7.3 Test sequence V, stage 1 <2mA .)x\m;f\
8.3.77 Test sequence V, stage 2 <8 mA A ‘rr{A
8.3.85 Combined test sequence <2mA A IPA\
C.3 Individual pole short-circuit test sequence fx, <6mA A r'n‘A '
H.3 Individual pole short-circuit test sequence fiy <6 mA 4. mA
' .""--"".\ \\
(SN
4 N .
.\\}

Test laboratory: F01- GRENOBLE

ASEFA recognised PLATFORM
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Test report No.:  F01.04.18
ASEFA Page 55/70
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31038.13
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60047-1 Cabling characteristics
Table 9, 10 Cable 185 mm® 185 mm*
and 11 Bar Jox J.mm Jox /o mm
Number 1/Ph 1/Ph
Length J.mm 2000 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 17.8°C{ |y
Correction factor (k = 1 for refeases independent of ambient temperature) K 1 '\"j
Current setting value I 0.4x630=252 A
1
Test current \
sither k x 2.0 X h 504 A 504% N
8.3.5.1 Test sequence i (s = fou) before 8.3.4.1 | il
8.3.5.1 Test sequence Il before 8.3.5.2 SN
8.3.6.1 Test sequence IV before 8.3.6.2 N, | ‘
8368 Test sequence IV after 8.3.6.5 -
8.3.7.4 Test sequence V before 8.3.7.5 .
8.3.81 Combined test sequence before 8.3.8.2 Ny
A5 Verification of discrimination before 8.3.5.2 ( (‘/\‘1
AB.3 Verification of back-up protection before 8.3.5.2 \\ o
orkx 2.5 x LA LA
8.3.54 Test sequence I (ks = L) after 8.3.4.5
8.3.54 Test sequence il after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
) Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for [T-systems
Tripping time (for twice the value of current setting on single paje)
Neutral £270 8, 2358
| P %
- : 2258
4
| — %i > A8
e et P L A’?s
Test laboratory: FO1- GRENOBLE _ FAEC/EN.§0047-2
ASEFA recognised PLATFORM \ 5?%&\
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& Testreport No..  F01.04.18
ASEFA Page 56170
Type test according to: 1EC 60847-2 Type: Compact NS B30bN, 1250N, 1600N
Test sequence IV Sample 31039.14
Standard Kind of tests and requirements Test values
and clause Resuits
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling characteristics
Table 9, 10 Cable 1. mm* . mr?
ang 11 Bar 100 x 5 mm 100 x 5 mim
Number 2 /Ph 2 /Ph
Length J.mm 500 mm
Tightening torgue 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 18.2°C
Correction factor {k = 1 for releases independent of ambient temperature) K 1
Current setting value . Iy 1600 A
Test current el
gither k x 2.0 X Iy 3200 A 32000A
8.3.51 Test sequence Il {fee = lou) before 8.3.4.1 -
8.3.5.1 Test sequence 1li before 8.3.5.2 ERNY
8.3.6.1 Test sequence IV before 8.3.8.2 P
8.3.6.6 Test sequence IV after 8.3.6.5 !
8.3.7.4 Test sequence V before 8.3.7.5 L
8.3.8.1 Combined test sequence before 8.3.8.2 '
A5 Verification of discrimination before 8.3.5.2 ‘
AB.3 Verification of back-up protection  before 8.3.5.2 O
s
orkx 2.5 x/, A A o A
B.3.54 Test sequence [1.{ls = lw) after 8.3.4.5 N\
8.3.5.4 Test sequence il after 8.3.5.3 !
8.378 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C4 Individual pole short-circuit fest sequence
H.4 Test sequence for circuit-breakers for [T-systems
Tripping time (for twice the value of current setting on single pole)
Neutral /2? s 218s
270's
s N

Test laboratory, FO1- GRENOBLE
ASEFA recognised PLATFORM
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Testreport No.: F01.04.18
ASEFA Page 57170
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence [V Sample 31038.14
Standard Kind of tests and requirements Test values
and clause Results
-8.36.2 ADDITIONAL TEST OF RATED SHORT-TIME WITHSTAND
CURRENT ON FOUR POLE CIRCUIT-BREAKERS
Test made on the same sample as for the three-pole
shori-time withstand or on a new sample same/new new
Table 4 .Utilization category B
60947-1 Rated operational voltage U, 690/43=398 V
8.34.3 Short-time withstand current of the fourth pole f, 11.52 kA
(not less than 60 % of /)
Short-time fy 1s
{
Circuit diagram Page 68',
Calibration of the test circuit Pageform Next page,_
Safely area Pageform Page 67
installation of the material tested Pageform Page 66_|: -
e ! .
\__ -
60947-1 Cabling characteristics ;
Table 9, 10 Cable 4. mm? J. mm?
and 11 Bar 100 x 5mm 100 x 5 mni-
Number 2 2
Length supply side A mm 500 mm i
load side J.omm 0 fim
Tightening torque 50 Nm
\,
60947-1 Alternating current
8.3.4.3
Oscillogram 20040283.0136
Test voltage =280V 780V
Table 11 Power factor 0.29
Frequency 50 Hz 50 Hz
Test duration fy 1112.95 ms
Test current value f; 12.04 kA
Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM
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58 /70

Type test according to: IEC 60947-2

Test sequence iV

Type:

Compact NS 630bN, 1250N, 1600N

Sample 31039.14

Standard Kind of tests and requirements Test values

and clause Results

60947-1 Alternative test

8.343
lout” X by 132.7 (kAY’s
Oscillogram 20040283.0136
Peak current maximum vaiue 23.25 kA
Test duration fes 111295 ms
Joule-integral Aeadt Phy 139.04 (kA)’s

60947-1 Direct current o

8.3.4.3 |
!cwz X ist A AZS h
Oscillogram Page /-
Test voltage >80V AN
Maximum of test current feq kA
Test duration fies /. ms
Joule-integral Fedt

Test laboratory: FO1- GRENOBLE

ASEFA recognised PLATFORM




Test report No.: F01.04.18
ASEFA Page 59/70
Type test according to: 1EC 60947-2 Type: Compact NS 830bN, 1250N, 1600N
Test sequence IV Sample 31039,14
Standard Kind of tests and requirements Test values
and clause Results
8344 VERIFICATION OF TEMPERATURE-RISE
8.3.8.3 ONLY FOR TERMINALS
8.37.2
8.3.8.6
8.3.256 Temperature-rise test
.60947-1 Ambient temperature 10...40 °C " 22°C
8.3.3.3.1
Main circuits
60947-1 Conventional thermal curreﬁt T 1600 A 1600 A
8.3.3.34 Conventional thermal current for enclosure Ji. A A 4 A s
Conventional thermat current for the neutral pole 4 A LA
T
80947-1 Cabling characteristics 1\
Table 9, 10 Phase poles e
and 11 Cable Jomm? A m_mzf
Bar 100 x 5 mm 100 x 5 mm!
Number 2 /Ph 2 /Ph
Length J. mm 500 mm N
Tightening torque 50 Nm | )
Neutral pole (if applicable) 4
Cable 1. mm?® Jomm® |
Bar Jox o fomm Jox L mm\'g
Number 4. AR
Length J. mm dom | ¢
Tightening torque 4 Nm
Arrangement: 3 phase or poles in series D
Table 7 Temperature-rise limits
Terminals <80K 538K
Test laboratory: FO1- GRENOBLE r{ga’r\t’eﬁgz?—?\
ASEFA recognlsed PLATFORM / ;j'f ™ 44 -~
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Test report No.: F01.04.18
ASEFA Page 80/70
Type fest according to: |EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence 1V Sample 31035.14
Standard Kind of tests and requirements Test values
and clause Resulis
B.3.5.2 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.6.4 ON FOUR POLE CIRCUIT-BREAKERS
83.786
Test made on the same sample as for the three-pole
short-circuit or on a new sample same/new new
Rated operational voltage U, 690V
Test voltage U3 398 V
Recovery voltage 1.05 x Ug/N3 418V
Rated ultimate short-circuit breaking capacity L, 11.52 kA
Rated short-time withstand current /o, 11.52 kA
Short-circuit breaking capacity of the fourth pole (by arrangement) 11.52 kA
{not less than 60 % of Iy, or [, as applicable)
Table 11 Power factor cos 0.30 0.28
Frequency 50 H; 50 Hz
8.3.2.1 Control supply voltage 085x U LV LV
72413 Maximum value of the closing time Joms
I
{
Sequence of operation 0-t-CO O-t -‘;_(30 ‘%
Circuit diagram Page 68
Calibration of the test circuit Pageform Page /. -
Safety area Pageform Page 61; N
Instaliation of the material tested Pageform Page 66
Energization direction Top/Bottom Boftom".
60947-1 Cabling characteristics
Table 8, 10 Cable . mm? 1 mm?
and 11 Bar 100 x 10 mm 100 x 10 mm
Number 1 1
Length supply side J.omm 400 mm
load side J.mm 0 mm
Tightening torque 50 Nm
/ ‘\l“'«’.—
/ Q 5
.
o oy
A e %
p ﬁ%{%‘%}w o J ﬁ,«"
£ ANE
.l”"‘ ﬁ»} \‘2" {‘3:“ b(} J‘A 7
% I"i.‘ o \‘ /
Test laboratory; F01- GRENOBLE T
ASEFA recognised PLATFORM b




Test report No.: F01.04.18
ASEFA Pags 81/70
Type test according to: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N

Sample 31038.14

Oscillogram

Standard Kind of tests and requiremenis Test values
and clause Results
608471 CALIBRATION OF THE TEST CIRCUIT

8.3.4.1.5

20040299-0003
20040209-0008

ASEFA recognised PLATFORM

ABRN
gy ¢ TRE IECS:

Applied voltage 430V
Frequency 50 Hz 50 Hz
RMS current valus i 11.77 kKA
at 20 ms i J kA
i J kA
Average RMS. Value 11.77kA |
Peak current maximum value 23.24 kA
A
Power factor 0.28
/ ﬁ\x
s Lo
RN
4 \%«‘* i
i Ry
3 t%?a‘@'é’-’rﬂ” =
Test laboratory: FO1- GRENOBLE N @4
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~ 1%t report No.:.  F01.04.18

ASEFA Page 62170
Type test according to: |EC 60947-2 Type: Compact N_S B30bN, 1250N, 1600N
Test sequence |V Sample 31039.14

Standard Kind of tests and requirements Test values

and clause Resuits
OPERATION “O"
Oscillogram 20040299.0015
Peak current value it ) 23.08 kA
Total duration 4157 ms
Recovery voltage (phase to neutral) Urprng 418V
Ratio between U, and U, Ul 1.05
Joule integral Phy 53,77 (kA)’s
Melting of the fusible element Yes/No No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No

if Yes Page ./.

Time Interval between operations 3 min 4 min
OPERATION “CO*"
Oscillogram 20040299.0016
Applied voltage 4266V
Peak current value i 22.9kA
Total duration 415.85 ms
Recovery voltage (phase to neutral) Uiy S 419V
Ratio between U, and U, Ul 1.05
Joule integral Phy 53.2 (kA)’s

72113 Closing operation time J.oms
Melting of the fusible element Yes/No No
Cracks observed Yes/No No

if Yes Page /.

Test laboratory: FG1- GRENOBLE
ASEFA recognised PLATFORM
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Testreport No.: F01.04.18
Page 63/70

Type test according to: JEC 60047-2
Test sequence IV

Typa: Compact NS 830bN, 1250N, 1600N
Sample "_31 039.14

Standard Kind of tests and requirements Test values
and.clause . Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 X U, min. 1000V 1380 V
83.3.5 Test sequence |
8343 Test sequence ||
8.3.5.3 Test sequence |
8.3.6.5 Test sequence IV 1380V
8373 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.8.5 Combined test sequence .
B.10.3.1 Test sequence B.Ii ‘4‘\,/ {
A5 Verification of discrimination
AB.3 Verification of back-up protection -
C.3 individual pole short-circuit test sequence \
H.3 Test sequence for circuit-breakers for [T-systems o
i:““' \ "‘\
8.3.32.2a) Application of the test voltage , o
-Main efrcuit of the circuit-breaker !
~Isolating contacts of the withdrawable unit (if applicable) o
Test duration 5s 1 njj:h‘
\
/,/1?

Test laboratory: FO1- GRENOBLE
ASEFA recognlsed PLATFORM
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Test report No.:  F01.04.18
ASEFA Pags 64 /70
Type test according to: |[EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test seguence IV Sample 31038.14
Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT
For circuit-breakers suitable for isolation having an

operational voltage U, greater than 50 V.

8.3.3.2 - Main circuit of the circuit-breaker
- Isolating contacts of a withdrawable unit {if applicable)

_Test voltage 1.1 x U, =758 V 758\
VA
609471 Application of the test voltage _
7.27 \f

Leakage current

8.3.3.2 Test sequence | (in new condition) <0.5 mA LA
8.3.3.5 Test sequence | (after overload performance) <2 mA : ;!:‘.Kmf\
8.3.4.3 Test sequence |! <2mA Ll mA-
8.3.5.3 Test sequence HlI <8 mA "t.\*,‘f. mA\ \
8.3.6.5 Test sequence IV <2 mA “OmA
8.3.73 Test sequence V, stags 1 <2 mA .I:'mA
8.3.7.7 Tesi sequence V, stage 2 <6 mA g ni‘A\
8.3.8.5 Combined test sequence <2 mA AT
c.3 Individual pole short-circuit test sequence /s, <6 mA JomA
H.3 Individual pele shori-circuit test sequence iy < B mA 1. mA

Test faboratory: FO1- GRENOCBLE
ASEFA recognised PLATFORM




7| Testreport No.. F01.04.18
ASEFA Page 85/70
Type test according to: 1EC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV Sample 31039.14
Standard Kind of tests and requirements Tast values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable J. mm? 1. mm?
and 11 Bar 100 x5 mm 100 x 5 mm
Number 2 /Ph 2 IPh
Length Jomm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 18.2-%
Correction factor (k = 1 for releases independent of ambient temperature) K i"’i Y
Current setting value ok 16(3{0 A
Test current - \
either k x 2.0 x f 3200 A 3200 A
8.3.5.1 Test sequence 1l {fs = L) before 8.3.4.1 \
8.3.5.1 Test sequence |l before 8.3.5.2 o
8.3.6.1 Test sequence IV before 8.3.6.2 O
8.3.6.6 Test sequence IV after 8.3.6.5 RS
8.3.7.4 Test sequence V before 8.3.7.5 R
8.3.8.1 Combined test sequence before 8.3.8.2 "
Ab Verification of discrimination before 8.3.5.2 o _,‘_;_\
AB.3 Verifleation of back-up protection before 8.3.5.2 5N
orkx25xk JA A A
8.3.5.4 Test sequence ll {f;s = f) after 8.3.4.5
8.3.5.4 Test sequence Il after 8.3.5.3
8378 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of diserimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C.4 Individual pole short-circuit test sequence '
H4 Test sequence for circuit-breakers for [T-systems
Tripping time (for twice the value of current setting on single pole)
Neutraj < 270 218s
Phy A S, 2158
Ph; sﬂ,ﬂé g»; B s
Ph s AN YA
°. r"#‘l 4}%}?{ ‘\ 1?% mﬁfﬁ"d’ -
Test laboratory; F01- GRENOBLE QofTre
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ASEFA ~Testreport No.: F01.04.18
Page B6/70
Type test according to: IEC 60947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV :
INSTALLATION

The apparatus is set up on a metallic structure, fixed on insulated bars.

The safety perimeter is materialised by a metallic enclosure { see next page } connected to the
neutral by a fuse.

The apparatus are operated with an air actuator for test of rated service short-circuit breaking

capacity,
%
i
;
\
T \:\
(.._ e
WA
'\‘\A
Test laboratory: FO1 GRENOBLE : ﬁ @;”ﬂﬁ‘g ijNe
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ASEFA

Page : 67 /70

N

N
Tesiﬁrep No.: F01.04.18

Type test according to: IEC 60947-2

Type : Compact NS 630bN, 1250N, 1600N

. equivalent fusible element

Standard Kind of tests and requirements Test values
and clause Results
SAFETY AREA AND DETECTION OF THE FAULT CURRENT
60947-2 Characteristics of the metallic screen
- structure woven wire mesh A,
perforated metal A,
expanded metal Yes
~ ratic hole area / total area 0,45- 0,65 A
- size of hole < 30 mm? J. mm?
.- coating bare A
conductive plating yes {"\‘
iap !
; Nt Y
\_\. Y
fé Top: 120 m’nz
Left: 10 r_\nm j\\
e Back| II® Right: 10 mm *
H] Bottom : 120°fim..
| Front: 0 mm A
Back : 0'mm
ey | _.‘\.l
A\
Detection of the fault current .
- prospective fault current in the fusible element circuit 50A
- fusible element
. diameter of copper wire 0.1 mm
. length 100 mm
or

Tesi iaboratory: F01 GRENOBLE
ASEFA recognized PLATFORM
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ASEFA Page : 88/ 70

Type test according to: IEC 80947-2 Type: Compact NS 630bN, 1250N, 1600N

DIAGRAM OF THE TEST CIRCUIT

TEST OF RATED SERVICE SHORT-CIRCUIT BREAKING CAPACITY

disjoncleur éléments da transformaleur
allemateur  de protection _enclencheur réglage de pulssance apparef! en essal
aflemator  protection making adjustable clreult powser apparalus under test
cireuit- switch transformer N F
bresker T
““““ 1
{
\0—'— \—L—-HI
1
i
—————— -

Test laboratory:  FO1 - GRENOBLE
ASEFA recognised PLATFORM




A Test report No+-F

ASEF Page 69/70

Type test according to; IEC 80947-2 Type: Compact NS 630bN, 1250N, 1600N
Test sequence IV

PHOTOGRAPHIE OF THE ASSEMBLY

e RERN

féb 72
Ed 2.1

[AB
Ps?h 291)

Test laboratory: FOM.- GRENOBLE
ASEFA recognised PLATFORM

\f_‘* N 7



ASEEA

Test reporf No.: F01.04778
Page : 70 /70

Type test according to: IEC 60947-2
Test sequence IV

Type: Compact NS 630bN, 1250N, 1600N

APPENDIXES

APPARATUS CHARACTERISTICS

General view circuit-breaker
Tripping curve Micrologic 5.0A

OSCILLOGRAMS

ASEFA 31 (038.09 ICW

Calibration voltage

Cailibration current

ASEFA 31 039.09 Operiing

ASEFA 31 039.09 Closing/Opening 1

ASEFA 31038.10 ICW

Calibration voltage

Calibration current

ASEFA 31 039.10 Opening

ASEFA 31 039.10 Closing/Opening 1

ASEFA 31 039.11B [CW

Calibration volfage

Calibration current

ASBEFA 31 039.11B Opening

ASEFA 31 039.11B Closing/Opening 1

ASEFA 31 039.12 1CW

Calibration voltage

Calibration current

ASEFA 31 039.12 Opening

ASEFA 31 039.12 Closing/Opening 1

ASEFA 31 038.13 ICW
ASEFA 31 039.13 Opaning
ASEFA 31 030.13 Closing/Opening 1

ASEFA 31 039.14 ICW
ASEFA 31 039.14 Opening
ASEFA 31 038.14 Closing/Opening 1

GHD1182100 ind.B
51186274AA 01 1/1

20040086 - 0040
20040169 - 0010
20040169 - 0012
20040169 - 0015
20040168 - 0016

20040096 — 0041

20040096 — 0034

20040086 — 0035 7
20040096 ~ 0044 L
20040096 - 0045 b

20040283 - 0169
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par Ia section Certifications
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selon la norme NF EN ISO/CE] 17065:2012 et les régles d’application du Cofrac
sous le numéro K

in compliance with ISO/IEC 17065:2012 standard and the Cofrac rules
of application under n®

5-0014

Les activités couvertes et Ia validité de 'accréditation ainsi que les sites concernés sont précisés
dans l'altestation en vigueur qui lui a ét& délivrés, disponible sur www.cofrac. fr,
Durant cette perlode, 'organisme s'engage a respecter & tout moment les exigences de l'accréditation.

The activities covered and the validity of accreditation as well as concerned sites are stipulated
in the accreditation cerfificate in force which has been Issued with if, available on wew.cofrac.fr .
During this period, the organisation undertakes to abide af aff fimes by the requirements of accreditation.

Ha ocHoBaHue un. 2
ot 33/
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Wraipep EnexTpuk Breorapus EOOR

FipopykToBa rpyna: COMPACT NS

Heknapauus 3a CLOTBETCTBUE

DonynopnucanusT, upma WHaitgep Enextpuk Buarapus ECOQ ¢ anpec Cotun, bushec Mapk
Cotbur, crpaga 10, e1. 1, MnagocT 4 peknapvpa Ha cobcrseHa OTrOBOPHOCT, ue npoaykTute: ;;'\
AsromarnuHi npeksceaun Compact NS 80 go NS 1600, kaxkto v cnomararenHute yerpolictea E{b
TAX ¢ Thproecka mapka Schneider Electric ca B choTaeTcTBNE G \

fa.

i

* Hapeaba 3a CbUECTBEHNTE NIMCKBAHNSA M OLEHsIBaHE Ha CBOTBETCTBUETO Ha B/IEKTPUHECKY
CHOPBKEHNA, NPeaHa3HAYeHW 3a W3NOM3BaHe B ONPeAeneHn rpaHKkLYN Ha HaNPEeXeHWeTo

= HapegGa za CHILECTREHWTE MBMCKBAHMS U OLBHABAHE Ha CHOTBETCTBYETO 33 N
EMEeKTPOMArHUTHA CLBMBCTUMOGT

I"opecnomeHaTUTe NPOLYKT ChOTBETCTEAT HA UBUCKBAaHKATa Ha CTaHAapT
BAC EN 60947-1 v BAC EN 609847-2, KouTo BbBEXNAAT CLOTBETHUTE XapMOHNaUpaHy eaponemcm

CTaHngapTy,

Cothun
31.03.2010

Cothus 1766
EuaHec Napx Codma
crpapa 10, ev. 1

1en. +358 2 832 93 20
thawe, +350 2 932 93 93

www.schaeider-electrdc. by

- {7‘ —

- “‘i\

",

Ha ocHoBaHue un. 2 y
ot 33/
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Eyprge aqoo "

LiesThp ,OBCNyHBAHE HA KAKEHTH" BapHa 9009
i, iﬁnﬂcan,qpaecxa BY,

Ten.: 0700110 20, +350 2 032 83 33 Buates Mapk Bap 8-
thakc: +359 2 932 §3 94 crpa.qa 1, er, e
e-mail: csc@schnelderelectric.byg
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Wuctpykums  3a  obcnyxeaHe, non&ypfxfame’,ﬁhommparie, TpaHCrnopTpHe 1
cKnagupaHe Ha aBTomaTnyed npekskceead Compact NS 1250 Micrologic 5.0

MpuHyn Ha pabota Ha AN NS 1250

BrniousaHeHO U M3KMIONMBaHETA Ha anaparta Ce OCbLUEecTBsiBa NOCPEACTROM PLKOXBaTKa U3BEOEeHa Ha
nuuesusi naden Ha npexbcBava. Ha c¢hue. 1 ca nokaseHn nonoxeHusita Ha naneua Ha Al npu
nonoxeHne “simouero ON” — Harope u “uskmodeHo OFF"- Hagony. Bytod “push to frip” cnyxy cbilo
38 usKnyeaHe.

Hacrpoiika Ha 2awuvara Micrologic 5.0

Onucanxve 1 HacTpoliKa Ha 3aluTaTa BUX B pasgen “3awmTty Micrologic sa aTomaTu4HW npersesaqn”
puz.2

DonbAHNTEeHHNY KOHTAKTI W U3KII0YBATENH

[pu Bb3HUKBAHE HA HeOoOXOAMMOCT OT MOHTEK Ha JONMLNHUTErHW xowrakru Tun OF, SD, SDE un
HanpexeHosn WsknouBaTen MN 1 MX Tosa ce WEBBPLLBA HA MECTata NOoCOYeHW BB 8uUX e, 7.
MoTtaxa ce U3BbPLIBA CLIMACHS MHCTPYKUUTE NPUAPYKABALIN KOHTAKTUTE W M3KHOYBETENNTE.

MpodmnaxTrka

ABTOMATUMHUSAT NPeKLCBAY Me Ce HyXAae OT chneuuanHu MeponpusTha no ofcnyxsaHe u
noaALPKaHe. :

MpenopbyBa Ce NPOBEPKa Ha 3ATAFEGHETO HA KNEMOBUTE CheAMHEeHWs Npe3 6 mecela. BLpTAWMAT

MOMEHT Ha 38TRTaHe Ha KNeMoBuTe cbepnHeHua e 50 Nm. - ¢gue. 4 . Mpu nosea Ha sHaunTernHo
KOMWHECTBO NPaX M NasmKUHY, Aa Ce NoMKUeTRa.

TpaHCRopT U ChXpaHeHue

ABTOMATUYHWTE NPEKLCBauW Ce AOCTABAT M TPaAHCNOPTUPAT B MOGXCARSLYA 33 LEenTa KapToHeHa
onakoBka Bbpxy AbpeeH nanet, Aobpe ykperieww oT 3aBofa npoussoauten. ChbXpaHABaT ce B
HOPMaIHYA CYXW CKNafoBy nomelleHna He3 ronaMa sanpalleHocT U OTCHCTBNE Ha aKTWBHU rasoee u
napu.

TexHuKa no Ge30nacHOCT

3a paboTa ¢ aBTOMaTUHHMA NpekbeBad Aa ce ACNYCKAT camo KsanuduLpasy enekrpotexHuyn. da ce
crasBaT NPaBynHULMTE NO TeXHMKA Ha Ge30NacHOCT C BNEXTPUYECKU ChOPBIKEHNA.

OBcny:ealuaT nepcoHan Tpabea fa uMa usKcKyemara keanudurkauneHHa rpyna no SesonacHoct npy
pafoTa en. ChopaxeHus © HanpeeHne fo 1000 V (uru go v Hag 1000 V),

Bunary ga ce uanon3gaT NogX0o4AALWM MHAUBWAYANHK 3alMTHY CREACTBA W N3oNUPaHN MHCTPYMEHTH.

pu paﬁm‘a 10 aBTOMAaTU4YHUA NpeKLeBaY 4a ce NaKIIoYN HanpexeHuero! BuHarn ga ce fpoBepaBa C
HagexapeH usmepearerieH ypei © noaxogaly oBxeaT OTCBCTBUETO HA Hanpex{gﬂ.@(e. Hocragete

3allnTHY OrpankpeHna u npedynpeanTentn Tabenu. /‘! .,
.
HecnaseaHeTo Ha TexHukaTa no He3onacHocT MoXe fa fjoseje Ao CMBPT W§f$%03H%%¢m3wL{ECKM
HapaHﬂBaHMH. _4’;,“;” bk &% Qllv" P}f"
. LAY ty, ’ih"-" 7
B
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Saagufna'_f-fa Bepueume - 3a VTI- i\ﬁicrolaglc L.//)

16-1600A - . - '_ 3 asmmamqm npexbcaabm :

B R O Compact NS630b no Compact NS1 600 i
Sér.qéfmume.Microfogic 2.0 ua 5.0 ca ' _ Samma : . S i , ;
_'r_ipegHaS’HaQ'EHU 34 3aluma Ha S _ ﬂparoaeTe Ha cpaﬁoTBaHe i BpEMGSaKbCHEHMeTO ce HachOMBaT ar nwueemn
e;&ekmpuqecxume‘ Bepuzu. Sawumarna o nakein Ha Jallurara, ;
;'Va"fG;’IG.OQ’IG 50 OCUEMD!?@& C&AGKmUBHDum no TDH?-IOC‘ITB. Ha HBCT?OIAK&TB. MOKe pa 61:}39 {IpOMeRaHa qpea MSHOHSBBHGTO Ha

PaziiHY HACTPOMBALL Ckam,
B Jauwra Cpellly npetosapaaHe: . :
u] EaBHonewcTBama 3aLATA: OTHWTA B¢EKFMBHBTa CTOAHOCT Ha ToKa:
0 Tepmuyta ramer: SANaMETARY TEPMUYHOTO CBCTORHWE HA BEPUATA NpeRn u.
CAI8fl paseauHABaHS:
H 3alkTa cpetsy Kbeo CheguHeHwe:
D BupaogeicTaalla 1 MoMeHTania 3atiura; o
O Watop Ha wna £ (ON uri OFF) 28 ﬁbpso;qemcrsama aupa,
8 3awura Ha Hynara, : \
Ha TRANOMICGHITE ABTOMATUYHM npem:caaqw SALTETA HA HyNaTa & HeBL3MOXKHA,
Ha ueTvpHNoNIocHIUTe ABTOMATHHHM NPEKLOBAM ZAILMTATA HA Hynara moxe g’ ce
HaCcTPOBa NOCPEACTBOM TRHNOSHLMOHEH NpeskmousaTen aa 4P 3d Tun Lo ;
" {Hesawwela Hyna), 4P 3d + N/2 un (samwrena Hyna npu 0,5 oT HOMUHANHWS | 1 '
TOK Iny unu 4P 4d (3&LumeHa Ryna npw HOMUMHanEH ToK En) ' . -

Gpeme Npu KbCo CLEGUHSHUES,

E460268,

I/IHnmxaumm nperoaapaane

MHm;KaLLMﬂ 3a nperoaapaane Hpes csemnwana LED, MGHTMpaH Ha nmuesma ‘

fiaxen, CBGTOAI/IDR}:T LED ce #iKinousa, _KOraTo CTO#HOCTTA Ha ToKa HaFBALK .. e

npara, Ha ﬁaBHonemcnaama sawwTa. . \\
. o } ("‘“

Teot L N

MuHdtkomnnexT 34 TacTBaHE HA ycrpnmcraom Wi NopTaTUEHO ympomcmo aa. e
18C70BE MOTaT fa GBAAT CBLP3aHM Kbl TECTKOHEXTOPA Ha AWLGEMA NaHen Ha:
"YCTDOAGTBOTE 32 NPOBBPKA Ha ASiCTEMETO Ha MpeKbCRAva chen MHCTAAMPAHETG .,

Ha JalMEaTa Wik aKcecoapuTe. "-"\_

1. f‘.'pae Ha BaBrogeticmBaiya aawuma u BpeME!SSKbCHeHUE
"2, Asapma "MpemoBapBans® :
3. lNpae Ha 6vpaogeficmBaiya 3atuuma t BpeMesaKECHEHUS
4, [paz MoMeHmManHa 3alyuma
‘8 Qixcupauy Busm Ha Hacmpotfalyama crasa
&. Tecikorexmop

{A . ///
T N
v
Jabenexka: :
Sauumume Micrologic,
Koumo Me SiovBam ¢yHiuuL umepﬁaﬁe
- C4 CROPRIGHI © NPOSPAYSH; NALME03aMBapAw

- KanaK kamo cmadgapmHqa ‘goomaﬂxa.-

_-‘\;:\
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HomuHanen Tox (A) JF=tnx .. ¢4 05 08 0¥ 08, 0% 095 098
+ Cpafiotaane mexgy 1,05 # 1.20 Ir BPYr¥ Manz3oHu uni BNoKUpaqe '
‘ ” 4pEs CMKHA He HacTpOWBallara cxkana () . .
BpemesakscHerue (cok)  Touwoor O o 30% tapu 15X Ir] 125 25 50 100 200 300 400 50% 600
TOMHOCT & j0 -20% trnpu B xIF {05 1. 2 "4 B 12 6 20 24
TOMHAGT 0 no-20% tnpu?72xir|034 068 138 27 55 83 11 136 186
TepwuHa namer 20 MUHYT NDeu 4 caeq .cpaﬁorala_ue o
_MomeHTanta aaliTa Lo B P R T S el
{Tpar (A) Isd = Ir x ... 15 2 28 3 5 '8 8 10
Tourioer + 10% -
BpeaneaaKmHenne mKoupano; 20 moek )
Sauxma' 5 . "Nlacrologic‘ B
BasroneicTeawa 3au4ma . : o P, R
" Homustanen Tox (A) Ir=Inx .. 04 05 06 07 08 09 085 088 1-
CpagtioteaHe mexay $.05 v 1.20 Ir LOPYTA BUaRAs0HM ny Brokupaks
’ Ypes cMAHa Ha HacTpolsawara ckang M
BpemsaakncHoHus 1s) TOUHOCT O no -30% tnpuiSxir[125 25 50 100 200 300 400 500 600
- TouHooT G no -20% tenpuBxIr (05 1 2 4 B 12 16 20 24
TOUHOCT O oo -20% tnpu 7.2 X ir| D34 068 1438 27 5.5 8.3 11 13.8 166
‘ . Tepmmdna namer ] ’ . 120 MuHyTH Npéru u cnep cpaboriake o
" paopeiiotoawa sauwra, | L L T S L o
{par (&) Isd = Ir X ... 15 2 25 3 4 & [ 8 10
TouHoeT + 10% ‘
" BpemesarbeHedke (ms) npu 10 X Ir Hactpoiky 1% Off |0 01 02 03 04
E It On 0.1 0.2 0.3 0.4
tsd (MaKe. Bpeme Ha HecpaGora.)| 20 B0 . 140 230 850
) tsd (Mawc. spame aa uakn) {80 140 200 320 500
Mowdarania eatira < ) ' EE I R
Mpar {4) li=nx.. 2 3 4 [} 8 10 12 16 off .

3awuma Ha Bepueume
16 - 1600 A

EaBHoneMcmauia aau;wra

Tounoot + 0%

= Lickd
—

E460238.

(1) Bk cmp. 176
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Contacts auxiliaires / Auxiliary switches [ Hilfskontakte / Contatti ausiliari / Contactos auxiliares /
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