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TOM 1

OtkpuTa npoueaypa 3a CKNIOUBAHE HA PAMKOBO
cnopasymerue ¢ npegmert: ,,[ocTaBKa Ha KOMIJIEKTHH
KOMYTaLUUOHHMK ycTponcTea” PedNe PPD 16-049

Branoxwuren: ,YE3 Paznpepenenue boarapus” EAL

[ipepnomeHne 3a usnbjiHeHue
Ha NOPDYKaTA

P,



TEXHWYECKO NPEANOHEHKE

3a y4acTMe B OTKPUTa NIPOUEAYPa 33 CKIIIOUBAHE HA PRMKORBO CIOPasyMeHHe C HauMeHoBaH!e:
JlocTaBKa Ha KOMNNEKTHU KOMYTALMOHHK YCTpoiicTea”, ped. Ne PPD 16-049.

A0: UE3 PASNPELRENEHUE BBLNFAPUA" AL,

OT: EKMIT EOO[]

Aapec Ha ynpasnenue: rp, Bapra, Gyn. Lap OcsoBopuren 2694, er.5
Ten.: 062 [ 727200; e-mail: ekipvarna@mail by

Envhen naentudmkaumotred koa: 103523201,

Mpeacraensead ot Cranncnas Jumutpos Bopucos — Ynpasuren

YITbAHOMOLIGH NPSACTABUTEN 38 TA3K NPOUSAYDa C NPUTNOKEHO MBIHOMOLHO Ne ......... ,aaTa ...
Ten.: ... F O, ; (haKe: ....... F U OUOUPR TE-MAT
YBAKAEMW TOCHIONA,

1. 3an03HAT CbM ¥ NPUEMaM M3UCKBEHUATA Ha BbsNoXMTEns, KaTe NPeACTABAM TeXHUHeCkUTe cneumburaumm
ot pasaen IV Ha AOKYMEHTALMATA C MOMbIHEHN BCUKN USNCKRAHN CTOMHOCTIA 3& BCUMKM NO3WLIAK OT CTOKaTa No
ApeaMeta Ha nopeYKkaTa.

2. Mpeacrasgam BCUMKK MBHMCKBaHK AaHHW W OKYMEHTI, NOCO4EHH B Mprnoxedna 2 OT HACTORALOTO TEXHUHECKO
npeanoxenne. 3an03HaT CbM C N3UCKBAHETO, Y8 NpeACTaBennTe JOXyMeHTH tpaboa Aa Bbaat Ha GoRrapokn
E3UK UMM C NPeBoy Ha BBLNrapeky 83UK, NDUBPYKERN C OPWIMHANHATE ROKYMEHTH.

3.33N03HATCHM, Y& APESCTAREHUTE OT HAC TEXHUYECKN SOKYMEHTU CB AOXa3aTencTeo 3a [EeKNapupasnTe oT MeH
TEXHUUGCKN SaHHW 1 NapamMeTpy B TexHWiecknTe cneyudukatinm Ha CcToxaTa.

4. MNoTebpwaasam, JYe NpeacTaBsHUTe OT HAC CTORW, ONUGaHK B TEXHAHECKOTO HI NPESFIoNEHne e oTroBapaT
HE NOCOM@HUTE OT BbINOXMTENA CTAHAAPTY WM Ha ekBuBaneHTHY. B cnyvad, ye fanens marepuan oTrosaps ha
CTAHJAPT, EKBUBANEHTEH HA TIOCOYEHUA Ce 334bIKaBaMe Aa Mo OTpasuM B oTaeneH JOKYMEHT ¥ Ba NpeacTasiim
JOKa3aTencTBa 33 eXBUBANEHTHOCTTA Ha ABaTa cTaHfapTa.

5. Bowukyt CTOMHOGTH, NONMBAHEHW B kOnoHa ,FapaHTHpaHo npeanoxexne” Ha npunoxeHnTe Tabnuum o1
Texuwuecku cneuudukaim oT pasgen [V oF JOKYMEHTAUNATE 3a yHacThe Ca TOUHA 1 WCTHHCKMN.

6. Mpepnaram rapadlMoHeH CPOK 38 NPeaniaraHnTe CTORW - ... meceua /He no-manke om 24
meceyal, OT AATaTa Ha NpUeMo — NPeAaEaTener NPOTOKON 3a NoMy4aBaHe Ha crokara ot Branoxmrens,

7. 3aM03HAT CbM, Ye BUAOBETE CTOKYM M OPUEHTMPOBLYHM KOIMYECTBa 3a AOCTABKE LIE HLpar nocoueHy oT
BoanoxuTesns npy NPOBENEAKES Ha NOCNeABalla npotienypa npeasiieHa B 30f1 33 cKiouBaKe Ha KOHKpeTeH
JoroBop,

8. 3an03HAT ChM, Ye NPV NPOBEXAaHe Ha NoCNeasalla npolenypa npeasnaena B 3001 no 1.7 3a clNoUBaHe Ha
KOHKpEeTEH oroBop, UsGoPBLT Ha USNbLIHUTEN Lue fbae HanNpaReH No KpWTephid 38 OUeHka Ha otheptuTe: "Hait-
HUCKa Lexa”.

9. Mpuenem, ye B cpok 4o 10 AHK OT ASTATA HA NOATMMCBAKE Ha AOFOBOP O BLINOKUTETIA, LS CHIOYa NOroBOD G
nocodennATiTe B odepTata nogusnbnHUTEn/u (nonbitea ce, aKo yuacmHUKLm e Geknapupan, ue e usnonssa
nodusnbarumen/u).

10. 3an03HAT CbM, Y€ MAKCUMAaNHUST CPOK 32 VBMBLIHEHWE HA KOHKDETEH AOFOBOD W Gbpe onpenener OT
BhanoXuTerns B NOKaHaTa aa porosapaqe.

NMpunoxeHusn: .
1. TexHudeCKUUsUCKeaHuss U CreUUubUKauuu 3a USMbfIHeHue Ha nopbukama - pasdenlV - om
HOKyMeHMayusIma 3a yuacimue— NOMTbITHEHU Ha Chomeemnume Mecma;
Mauckeanu dokymeHmu om TexHUYecKu UslcKeaHus U cneyudbukatiiu
Cpoxoese 3a docmaexa
Onakoska.

AFAEN

Harta 08,09,2016 r.




IV.TEXHUYECKY UINCKBAHUSA U CRIELIMOUKALIMN 3A U3MTBITHEHNE HA NTOPBYKATA

Hanmenosanue na matepuana: KOMBNeKTHN KOMYTALMOHKK YCTPO#CTRE B MeTarnHK wkaone
12/24(25) kV, 630 A, 16 KA, ¢ ToBapoek NpexLeaadun ¢ SFg{uni Bakyym)

ChKpaTeHO HauMeHOBaHue Ha maTtepuana: KPY 12/24(25) kV, 630A, 18kA, ¢ Tos. npex. B SFs
O6nact. H — Enexrpwyecxu ypepdn CpH/HH Kateropwusi: 24 - Pasnpegenntenty ypeatu
Mepuu epmnHnLn: Bpoi Asapu#inu 3anacu: [Ja

XapaxTepucTiKa Ha MaTepuana:

TPUNOSIOCHN 3aTBOPEHW B MeTaneH wikad habpuyHe npovsseneri 3a paboTa B 3akpuUTit pasnpefennTendu
ypeabu, BhLaAYLIHO USONMPaKN KOMMAEKTHN KOMYTaLMoHHM yCTpOicTBa ¢ 0BaBeHo wHanpexeHue 24/25 kV,
CHOPBKEHN ¢ TPMNOBVLIKOHEH TOBAPOB NPEKbCBaY ' B n3onaLmoHHa cpeaa ot cepeH xekcadnyopud (SFs) (nn
BAKYYM), KOMMMEKTYBaHW C OTAGNHW (PYHKUMOHENHW eOMHALM CbINacHs MyHKUMATE 38 KOATO Ca
APEAHASHKaYeH, BRIIIOYUTENHO ¥ HEoBXOAMMOTO JONBAHUTENHO CbOPbLXaBaHe 33 ynpaBsieHue, usmepsawe,
CUFHANM3aLMA ¥ T.H.

Boudki (DYHKLIMOHANHN OTASHEHUA Ha KOMNNEKTHUTE KOMYTaUMOHRK YCTPORcTaa ca (DUKCHpaHt HEMNOLBIKHO
KM HOCEILA KOHCTPYKLWS, C HeAOCTLIHO OTAEneHVe Ha TOSaPOBUA NPEeKLCsay ([OCTBLMHO C NOMOWTE Ha
VHCTPYMEHTIY WMWY dpes ycTpolicTBo 3a OrokupaHe 0T MexaHudeH Tur), C HeQOCTBAHO WAW [OCTBIHO ©
ACMOLUTA HA MHCTPYMEHTY OTAeNeH’e 3a chOupaTenHuTe WHN 1 C MeXaHiHo Orokupane ¢ BL3MMKHOCT 32
3BKMOYBAHE HA NPeLNasHuTe LUToBe {KanailWTe) Ha OTheneHusTa Ha kabenure/rpegnasuTermre/lumHHnTe
cheauHenns CpH.

KOMMEKTHATE KOMYTaLMOHHI YCTROWMCTBE ChOTRETCTBAT Ha KaTeropks Ha HenpekseHaTtocT Ha pabora LSC2A-
PI/PM, ¢ Aedusupan Knac Ha yCTORMMBOCT Ha BbTpellHa enexTpudecka Abra (IAC) cbrnacko BIC EN 62271-
200.

CrpysiTa OT FOPSLL TA30BE, NapK 1 HAFoPeLleHy YacTuLM B CrydanTe Ha BhTPeHA eneKTpUYEecKa Abra npu
KBCO ChefMHeHe ce OTBEXAA B iIPDOCTPAHCTBOTO N0 KOMNNEKTHOTO KOMYTALWOHHO YCTPONCTBO.
3aABWKBEHETO HA KOHTAKTHATA CHCTEME, NPEACTaBhsBa CamMOCTOATENHA WK WHTeTPUPaHE KOHCTPYKTHBHA
4aCT, C PLYHO YNPEBAEHUES, ¢ MWFHOBEHO AeiicTBME, Cbe curypHo Gnokmpade/zakriousane (B MONOXEHWA
JBazemeHo”, BrmoueHo” w MakmoueHo', wusoBpaseHy eSHOSHauHO (MO HedBYCMMCNEH HaunH) Ha
SAHOAMHEIHATS ©XeMa Ha “enHWs faden 3a ynpaBheHye), W aBTOMATWMHO M3KMoYBaHe Ha TOBapOBWA
NPeKLCBAY 38 TPAHCHOPMaTOPHUTE NPUCHLEANHEHMS C AKYMYITADAHA B 32/1BVKBALINR MEXAHUILIW BHEPTUR.
MMapHaTa 1 333eMUTENHATa BEPWIY H2 TOBZPOBUTE MPEKbCBAUM Ca DBrnoxupaHn mexauwdHo cpeldy
elHOBpEMEHHO BXMoyBake. TipeanastTe WWTose (xanaunTe) Ha OTAeNeHnaTa 3a xabenHuTe NPUCHeKRHEHNR
ca GnoKMpasn MeXaHnyHo, B CAYHaNTe KOTaTO 3a3eMUTeNHATa BepUra & OTBOPeHa.

KOMANEeKTHUTE KOMYTALMOMHI YCTPOHCTBA NOSBONABAT BL3MOXKHOCT 3@ 3aMAHa Ha PbYHOTO 3aQBWKBAHE C
MOTOPHO 3a/l8MKBAHE B YCTIOBUATE Ha EKCOROATaUMA.

KoMNNekTHUTE KOMYTauuoHHM YCTPORCTBA Ca ChOPLMEHW ChLC CBETNWHHA WHAMKALKMS, 3axXpaHBaHa oOF
KanauWTUBHW AENNTEeNn Ha M3BOAUTE, HA BCUYKY NPUCHLESMHEHKS Ha BCWYKW nonwock (hasn), BKNOUMTENHO
rHesga (Bykcw) 3a MpoBepKa 3a Hanpexenue v 3a yegHakessave Ha hasosns pen (chasupoBka) Ha
npuchbeauksBannTe xabendn smHun. B cryvaldl Ha usronssaHe HA  KOMIUIGKIMHUME  KOMYMAaUUOHHU
yempoliomesa 8 eflekmpopaznpedenume iy MPeXU € NO-HUCKU HANDeXeHUs CUCIEMUme 3a UHOUKAUUS Ma
HanpexeHuemo  ca  npucriocobenuy  3a  paboma  CLOOPa3HO  HOMUMAMHOMO  Hanpexedue  Ha
enekmMpopasnpedenumentama Mpexa.

KoMANReKTHUTE KOMYTALMOHHI YCTDPORCTBS NO3BONABAT NpUCbEeAnHABaNe Ha kabenHWTe NuUHUK NocpeicTBOM
kabenuu rmasu ¢ xabenwa OBYBKA WM CTAHZAPTHM Npasu WM LIMIOBKM KOHYCHW KOHeKTopu (ajantopw),
npucLennHABaKe Ha kafernHute m3sogn 3a TpaxcopmaTopuTe nocpeacTsom kabenHy rmasu ¢ kabenua
oByBKa WA CTAHAAPTHN NPABM MK BITOBY KOHYCHY KoHekTopu {afantopl), ¢ kabenun ckobi, nogxonsiuy 3a
xabenHuTe NUHUK © a¥ameTbp 4o 50 mm 1 33 kabenHuTe U3BOAW 3& TpaHchopmaTopUTe C AUaMeTED L0 4
mm.

! BAC IEC 60050 {441) MenayHapoaer enexTpoTEXHUMEck peuHuk Mnasa 441; KomyTaumondy anapaty 3a pasipesenetme,
KOMYTALMOHHY SNapaTy 38 YRPapneHrue K cTonaemy npeanasureny”

Cripeagnekve 441-14-10 ToBapoB RPeKsCBaY - MEXAHNYEH KOMYTEUIOHEH aRapaT, cnocobed Aa BRITCUBE, NPOBENKAA ¥ UIKNIOHEA TOKOB
MpY HOPMENHK YCNOBUA B1E SEPUraTa, KOWTo MOrar 4a BKIIoUBAT 1 RPeANMCaHy YCNOBYA ¢ NPeToRapeaHe, a Chl0 Taka Aa NROBeXAaE 33

chipeAeneHo Bpeme TORoBe NPW NPeAmMCani HeHopMantn YCNoBWA BLE BepwaTta, Takvea KET0 Tasw npk Kbeo ChefuHeHue,

3abenewxa: EaMH npexsCoBay Moxe 1a e cnocobed A2 BrNIOYER HO HE U A2 M3KNIOHER TOLOBE HA KHCO ChenHeHke.
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OrnenenusiTa 3a nNpUCLeAUHABaHE Ha kxabentuTte nuHuy noasonssaT Aa ObaaT MOHTUPaHIY SONBAHUTENHO B
eKCTIFIOATALMOHHY  YCMOBUST METANOCOKMCHW BeHTWIHN oTBOAW ¢ ofiAsBeH paspsned tox I, = 10 KA, Ges
HEOBXOANMCECTTa OT 3aMAHE Ha NPeANasHUTE IMTORE/KAanauwn Ha oTAeneHndTa.

3aWmMTaTa OT KbCWM ChLeAMHEeHuR Ha KabenHs vssoq Ha TpaschopmaTopHoTo npuckeauHexue CpH ce
OCHLILECTBSABA NOCPEACTBOM CTOMNSEMY NpeOnasuTenit BUCOKO Hanpexenwe 442 mm C avamerep Ha
KOHTaKTHATa 4acT 45 + 1 mm. Mpu sapeiicTsade Ha KOWTO W @ e OT yAapHuTe Wndirose Ha apejnasureniTe
CE K3KMOUBAT ¥ TPUTE HOMOCa Ha TOBAPOBUA NPEKLCBaY.

CeeTnuHHaTa cur{anuzauus, AOCTBT iy KOMINEKTLT 7CCTOBE 33 YMPaBneHWe Ha KOMINeKTHUTES
KOMYTAUMOHHM YCTPORCTBA W LWMHHUTE BPL3KM Ca BKMIOYEHA B JOCTABKATA, KaKTo e NOCOYeHO MO-LOoRy B
TabnuUMTE 33 TEXHWYECKUTE nNapameTp W OPpYrd JadHHK 33 OTAENHUTE  KOMTINEKTHWTE  KOMYTaLWMGHHN
YCTROICTBa 1 TeXHWUTE KOMOWHaLIMK B 7. 4 no-[ony.

BeUUKY KOMMNEKTHY KOMYTSUMOHHY YCTRONRCTBA C€ [I0CTABAT KaTO OTHASNHC M3MKTaHK CbrhacHo npuioxumuTe
CTaHgapTH Moayn: Mofyn kaBenHo npuckeguHerve - K, MOAYr TpaHCOPMaTOpPHO npuckeauHeHne - ,T" 1
MOAYN WiHeH cbeguuurten ~ UIC™ urv koMBuHaLEn oT TaX 8 3aBUCUMOCT OT KOHKDETHATA 3anBKA,

KznonaBaxe:

KOMNNeKTHUTE KOMYTALMOHHK yoTpoiicrea B MeTaneH Likady ¢ obspeno wanpemenne 24/25 KV ¢ ToBaposu
npekboeaun ¢ Sk ras (Mrv Bakyym) ca npenHasHaueHy rMasHo 34 ChOPLKABane Ha npoxoaumu (obenyxeanu
OTBLTPE) TPAHGHOPMATOPHY NOCTOBE B eNeKTPORaspeseninTeiHit Mpexit ¢ HoOMYHanNH Y Hanpesxkerne 20 kY u
10 KV, efnHCTBEHD B CMyYaKnTe KOFATO HE € Bh3MOXHO A3 & MOHTMPAT KOMNZKTHN KOMNNEKTHI KOMYTaLWOHHK
YCTPORCTBA © LMHHA CUCTeMa B W30RAUMOHHA cpeaa o7 ceped xexcadnyopun (SFg). (KomnnekrHnTe
KOMYTBLIMOHHI YCTDOMCTBA Ce M3NOMN3BAT B ReKTPOPasnpefenuTenkin Mpexu C HOMUHANHO Hanpexexue 10
KV, aKko chOTBETHO CHCTEMATAa 3a UHAKKALMs Ha HanpexeHueTo e npepaboTena).

ChbOTBETCTEBME Ha NPEAOKEHOTO MINBLNHEHUE CHC CTAHAAPTHIALNMOHHNUTE HOKYMEHTH:

KonmnnekTHUTE KOMYTaLMOHHM YCTpoHcTRa TPABBA Ba OTFOBAPAT Ha NPUNOMMAMKTE GHLArapckKt ¥ MeXIyHapoHN

CTAWAAPTA UItV SKBUEBANEHTY U HE TEXHWTE BANMAHN N3MEHEHUs 1 NONPaBKK .

« BAC EN 62271-103:2011 KomyTauvoHHu anapaty 3a sucoxe Hanpexerue, Yact 103 lNpekbcBaqy 3a
oBaseHn Hanpexerns Hag 1 kV o 52 kV BrnownTtente (IEC 62271-103:2011)4

» BIC EN 60282-1:2010 Mpeanasuteny 3a BACOKO HanpewkeHue, YacT 1 ToKoorparudasaly npeanasmreny
{IEC 60282-1;2009)";

s BOC EN 80529:1991/A1:2004 ,CreneHn Ha 3awpTta, ocurypeHn ot obavekata (IP koa) (IEC 60529:1989 +
A1:1899)%

s BAC EN 62271-1:2008/A1:2011 KomyTauuoHHw anapat 3a BUCOKC Hanpewexwe. Yact 10 OBwm
TEXHIMECKN NBNCKBAHKSA",

e BIOC EN 82271-102:2007 ,KomyTaumoHHy anapaTty 32 BUCOKO HanpexeHwe, Yact 102 Pazepunnteni n
323EMUTENHW paseguHnuTeni 3a npomewmmue Tok {IEC 62271-102:2001 + nonpaska 1, anpun 2002 +
nonpaeka 2, mai:2003)",

s BAC EN 622711052012 KomyrauvoHHu anapaTtyk 33 BHCOKO Hanpexedwe. Yacr 105. KomyraluoHHm
anapartwv 3a npomMernuso Hanpexenure, komGrHupany ¢ npegnasnten 3a obseeHo HanpexeHwe Hag 1 kY fo
52 ¥V seruounrento (IEC 62271-105:2012)";

+ BfC EN 62271-200:2012 ,KomyTauvonHu anapaTti 3a BUCoko HarnpexeHne. Hact 200; [TpoMernuBoToKosY
KOMYTELMOHHW anapati B meTanHa obsveka 3a obaseHn wanpexenns Hag 1 KV 1 1o 52 KV BROMATeNTHO
(IEC 82271-200:2011)";

o BAC IEC 80050-441:2007 ,MexayHapoaeH enekTpoTexsnyeckn pesHik Mhasa 441: KoMyTalroHHy anapaTh
3a pasnpegeneHne, KOMYT2LMOHHM anaparti 3a ynpasneHue 1 CTORseMn ApearasuTenn’,

Wancksanus Kbm AOCKYMEHTaUNATA ¥ NINUTBAHUATA

Ne Hpunoxerne
no Hoxymenr Ne

pea {nrm TexcT)
1. Touto obosHaYeHNe Ha THNOBETE Ha KOMNMEKTHUTE KOMYTALMORHK MNpunoxeHue 1

YCTPORCTBE, NPOM3BOANTENSA, CTPAHA Ha APOKM3XOA W NOCNEeHO U3aaHne Ha
kararnora Ha nponasoauTens

2. | TexHu4ecko ONNCAHNE HE KOMNTIBKTHNTE KOMYTaLMOHHK YCTPORCTBa, Mpunoxedne 2
BRIMIOUUTERHO ZKCSCOAPY N FADAHTUPAHK FapaMeTpi, NPOCTPaHCTIEHN
HEPTENN, BRIKYMTENHO YepTexy 38 MUHUMANHO JA0NYCTUMUTE BepTMKaNnuM M
XOPU3OHTAIHM PA3CTORHKA CbOTBETHO AC TaBaHa U Jo CTeHnTe Ha
sakpwrara pasnpeaenuTenHa ypenba, rapaHTrpatiy CUrypHoCTTa Ha paboTa
HA KOMNIIEKTHUTE KOMYTALMOHHY YCTPORCTBA U TAXHOTO o0cnyxeare, Bpost v
pasMepa Ha BUHTOBETE 3a UKCHpaHe, pasMepuTe Ha oTBOpNTE 8 Noja
T.H.

PPD 16-049
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YCTORYHBOCT.

Ne fipynoxenne
no Hoxkyment Ne
pen {#rn TeKCT)
3. EnronvHeit cxemit Ha TaBHUTE 1 3a3eMUTENHITE BEPUTK, BKIL. Mpunoxeuve 3
KanaUuuTHBHUTE JeINMTeNy Ha CTASNHNTE BIJ0BE KOMMASKTHA KOMYTaLMOHHN
YCTPORCTBE
4. | Anzaits Ha tabenkata 3a oDnABeHKTE JaHHK H3 KOMMBEKTHOTO KOMYTalMoHHo | Flpunokenne 4
yCTpoficTBo Ha BbRrapekn e3uk
5. ExcnnoaraumonHa AuiroTPaiHocT, rogiHm 30 roanHn
6. | MHCTpYKUMK 3a TRAHCTIOPTUPRAHE, CKNaiupaHe, MOHTHpaHe, Hanafka, Mpunoxenue 5
oBoryxaase 1 NoAALPKAHE HA KOMINEKTHITE KOMYTaLMOHHN YCTPOHCTBa
7. | CnuckK Ha NpoBefeHuTe THNOBK W3NUTBaHWUA Ha aurmuickn unm Ha Mpunoxenve 7
SbArapckn eavk cernacho BOC EN 62271-200 vk eKBuBaneHT ¢
NPUNOKEHN PESYITIaTH,
8. | MpOTOKOIK OT TUMOBHY M3MMTBAHUA Ha aHTNMIRCKK Nk Ha Obnrapcky eank 3a | NpunoxeHue 7
YCTOAYMBOCT HE BBTPELIHA enekTpruyecka aAbra sa knac IAC ~ AB ¢
BeroHosa COBMBKA
9. | [Jeknapalus 33 Bh3MOXHOCTUTE 33 DELIMKNMpaHe Ha W3NonasaHnTe MNpunoxeHve
Marepuany npW NPOU3BCACTEOTO UM 33 HAYMHE Ha TAXHOTO NMKBUAMPEHE 10
210. | MpenopbyaH TN H2 YCTPONCTBO 33 YeHAKBHABAKE Ha (haloBua pes VPiB2421
(cthaavpane) Ha APUCHLERUHABAHKTE ka0 nHU NUHY 38 NPEANOKEHOTO daszon
MIMLIHEHNE Ha CUCTEMATa 38 MHANKALMS Ha HaNpeXeHKe Ha KOMINEKTHYTe Komnapatop
KOMYTaUMOHHN YCTPOMCTBA, euHItHHa LIgHa, KOSTO He ce BKoUBa B LigHaTa
Ha WELENMETOo, N CPOK HA LOCTABKA
11, | BbaMOKHOCT 33 CLOPEHEBaHe Ha KOMIINEKTHUTE KOMYTaLMOHHI YCTPONCTRa Ha
¢ MOTOPHO 3atBHKBaHE, HaKMousaTenHy BobuHr 1 MHANKaTOPY Ha KbCk U1
3eMHK ChEOUHEHNA U AD.
12. | Jewnapauus 3a CbOT8ETCTBIE Ha NPEANAraHOTO NIALITHEHNE C MMpunoxexine 6
W3VCKBaHUATE Ha CT2HIaPTHTE, HOCOMEHN No-rope B naparpad
,CBoTBeTCTBME HA NPEANIGKEHOTO M3NbNHEHNE Che CTaHAapTUsaLMoHHITe
LOKYMEHTH"
13, | penopbky OT NPOU3ROAKMTENS 3a NOCTHFAHE Ha HeoDxoaumaTa CenaMutiHa Mpunowexve 8

snckBanus 3a AONLNHMTENHA nHdOopMaLius 0T NPON3BOOMUTENS

Ng
lapantupaHo
no HauwmeHopaHvie
pen npeanoxeHne
1. | Kateropws Ha HenpexwscHaTOCT Ha patoTa LSC2ZA-PM / LSCZA-PI L.SC2A-PI
2 BripeliHa enexrpuvecka Gura min 16 kA/1s 3a BOUUKN JOCTLMNHA IAC-ALFR
BYHKLMOHANHN OTAENeHNs 16kA/1s
3. | ToBapoBW NpeKLCBEYN W 3a3eMUTENHK paseanHTeny — Jla
CaMOCTOSTENHW KHTEIpIPaHk
4, | MaTtepuan Ha KOHTaKTHATS CUCTeMa Ha TOBapoBuUTe NPeKwCaayn EnektponuthHa
men
5. | Bpof komyTaumoHHi LMK B 38BUCKMOCT OT KOMYTUDEHKSA TOK 100 npu
HOMHHAIEH TOK
6. | ObBsipeHa MaKCUMAnHa Ca, KOATO & HeoOX0AMMO 1a Ge NPUIOKKY T He noseve oT
onepaTopa BbpXy NOCcTa/AocToBeTe Ha PLUYHOTO 3aasmkBaHe [N] 25daN
7. | OBsBeHO CLAPOTUBNEHME HA [MaBHATA Bepura Ha ToBapoeuTe npekbceaqu 8 | OT 30 000 go
KOMIISKTHUTE KOMYTaUMOHHK YCTPOWCTBa 3a KabesHy NpuehbeinHenns 1 110 000 uQ
OONYCTHM TONepaHc B eKenaoaralMoHHi yenosus [uQ] npv 630A
8. | ObABeHO CHNPOTUBAESHKE HA TNaBHaTa BepWra Ha TOBapOBKTE APEeKbCBAYN B Or 30 000 o
KOMFIFIEKTHUTE KOMYTALUNOHHN YCTPORCTRA 38 TPaHCOPMETODHN 110 000 uQ
NPUCLEAVHEHWA 1t JONYCTUM TONEPAHE B EKCoaTaLmoHHK yerosus [tQ] nou 630A
g, | dyHKUMOHanHE eauHMLE — TparcopMaTOpHO NPHCHEAKHEHWE — TOBAPOB Ja
npeksceay, komBuHupan ¢ npegnasutenn (cernacHo BAC EN 62271-105)
10. | Obsiged KpaTKOTpaeH W3AbpXaH Tox (C Apelnasurenyy, Ik 20kA
PPD 16-049 3
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Ne
Fapantupano
no HaumeHoBanue
pen npegroxeHue
11. | OBsIBEH TOK Ha BXMOUBAHE NPY KbCO CheAnHerne (¢ npeanasureny) , Ima S50kA
12. [ O6sseH Tok cbrn, IEC 420 (peanta CTOWHOCT Ha TOKa ofpaHnyeHa ot Ipunosxenne 9
ripegriasnrert)
13. | 3asemasade Ha npeanasnTenuTe — eAHOCTRaHHO! ABYCTPAHHO ABYCTPaHHO
14. | VisBeskaade Ha NpeanasuTennTe ~ XopUIOHTanHo/BepTuKanio BEPTHUKAIHO
15. | Bpoit roguhy Bes NoASLDXaHe Ha KOMTINEKTHUTE KOMYTaLMoHHN YyeTpoiicTea 30 rogusn
NIpY HOPMANHW EKCRNCaTaunOHHI YCIOBUSA
16. |Heobxoamumo ceoBOAHO NPOCTPAHCTBO 38 MaHVny MpaHe © NoCTa/fiocToBeTe 135mm
33 YNpPaBneHne, MMEPEHO OT YanHUA NaHen Ha KOMNNEKTHATE KOMYTaLMOHHN
ycTpoicrea [mm]
17. | Be3MOXHOCT 32 BUIYANeH KOHTPO HA NONOKEHNETO HA KOHTaKTWTE Ha [la
sasemnreriHns paseguHuten, JalHe
18. | bpolt Ha nocToBeTE 33 ynpapheHie i
19. | ObspeHo CBPBLXHANATAHE HA Ta3a B X@PMETU3NparuTe TOBaposnTe 0.4{bar] npu
npeKLeBalm 2000
20, | Hanuusne H3 MHAWKATOP HE KOHTPONHUS NaHEes 38 CbCTORHNETO Ha Ila
npepnasyrenute —Jate
TexHUUeCKH JaHHu
1. XapaxTepucTigy Ha paboThara cpepa
Ne
no ..
a) Xapakrepucmmia Cro#inocr
en
1.1 | Makcumanda okonHa Temnepatypa + 45°C
1.2 | MunumanHa oxonHa remneparypa Mutye 5°C
1.3 | Makcumanna cpe/lHa OKOnHa Temieparypa 3a nephos oT .
+ 35°C
24\,
1.4 | OrHocurenHa BRaxHocT [io 95 %(2.2 kPa)
1.5 jHapomopcka BMCOYKHE o 1000 m
1.6 |3emeTpbCHa YCTORYMBOCT 03¢
2. NapameTpu Ha enekTpopasnpenennrentara mpexa CpH
Ne
no .
b) RapameTsp CronKocT
en
2.1 { HomKxKsanHo HanpemeHne 310000V 3~20000V
2.2 | Hal-BUCOKO HanpexeHne Ha Mpexara 12000V 24000V
2.3 | Obseena yecrorta 50 Mz
2.4 | bpon Ha dasnte 3
2.5 |3azemaBade HA 38e3HUS LUEHTBD Apes aKTMBHO CLIPOTHBIIEHUE,
npes gwroracurentHa Gobuxa,
M30MUPAH 2BE3[eH LIBHTLD

3. 061 TexHuYeCcKu napameTpu:

Ne
Fapantupano
no Napamersp Hauckeane
pen npeanoXeHue
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Ne
Fapaummpano
no WanckeaHe
RapameTsp npennoxeHue
pen
3.1 1CreneH Ha 3alMTa OT NPOHUKBAHE Ha min {P 3X IP2X Onuma 13X
TELPAKN TENa BbB BLTPELUHOCTTA Ha
KOMPMeKTHWTE KOMYTaLMOHHIK YCTPOHCTBA
3.2 | XepmeTuyHooT Ha oBBMBKATA Ha TOBaPOBNTE max 1% / rog, 0,1% 3a roguHa
NPEKLCBAYM ~ MAKCUMABITHO N3THYaHE
{(sary6a) Ha cepeH xekcadnyopug, - SFe
3.3 | MaTepuan Ha 0DBUBKATA HA TOBAPOBUA PM unn PI OTnueka o7
npexnLeeaY WNOKCKAHa Cviona
3.4 | BL3amOXHOCT 3@ A0MTLITHWTENHO MOKTHPaHS Aa Ha
Ha MOTOPHO 33/JBWKBAHE 1 OKOMITIEKTOBAHE
¢ nskmousarenta 6obuHa npw 3assKa
35 | Bb3sMOXHOCT 33 AOABLAHUTENHO MOHTApaHe Ha Ha
Ha “ernHNA naHen Ha MHAMKaTopY Ha KeCk 1
3EMHK CheANHeRKs No kabenuuTe MHKK
3.6 | ExcnnoaTauMoHHa AbIroTPaikHocT min 30 roguHu min 30 roanHk
3.7 | OtneneHwsiTa Ha kabenxuTe K3B0AN It [a Ila
3alMTHUTE KanauwiumMTose No3sonABaT
BOMBLIHUTENHO MOHTUPaHE Ha MeTanGoKKHceH
BEHTUIEH OTBOS B EXCTINOaTaunaHHn
YCHIoBuS
38 |MspbadeHue 32 MOHTUPaHe Ha 3a MoHTUpaHe Ha
32KpUTO 33KpPNTO
3.9 | bpoi Ha nosocuTe (hasure) 3 3
3.16 | Lunna crcrema EnnHnuna Ha
3.11 | Obseexo Hanpexenne, U, 24125 kY 24 KV
3.12 | Obasena yecvoTay, f 50 Hz 50 Hz
3.13 | ObsaBed KpaTKoTpaeH vafkpial 7oK (1 8) 16 kA 18 kA
3.14 | OBaBeH BbPXOB U3gbprkaH ToK 40 kA 40 kA
3.15 | Knac Ha yoToRYMBOCT Ha BhTPElHa 16 KA (1 8) 16 KA {1 s)
enexkrpuuecka gura (JAC) AFL
3.18 | ObaseHo kpaTkoTpanHo {1 min) nspbpxaHo 50 kV 50 kV
HanpexeHwe ¢ npomuLnena vecrora (50
Hz), Uqg (ethexTnaHa CTORHOCT): CrpAMO 3ems,
MEKAY NOMIOCH 1 MEX[Y OTBOPEHN KOHTAKTY
3.17 | ObsaBeHo kpaTkoTpahHe (1 min} USAbPKAHC 60 kV 60 kv
HanpexeHye ¢ NpoMuLLINeHa vecrota (50 Hz)
Uy {(echexTiBHA CTOMHOCT). BLPXY PASNENISILO
pascTosHue
3.18 | OBABEHO USOBLKAHO MBLNHKEBO UMITYTICHO 125 kV 125 kV
Hanpexenne U, (BepxoBa CTOMROCT): CRpsMo
3EMS, MEKIY FONIOCH W MEXGY OTBOpEHU
KOHTRKTM
3.19 { ObsizeHo M3SLPKAH0 MBIHUEBO UMNYCHO 145 kV 145 kV
HanpexeHue U, (BbpxoBa CTONHOCT): BLPXY
PA3NENsILO PA3CTOAHNE
3.20 | ObageH TOK Ha WMHHAaTa chucTeMa min 630 A 830 A
3.21 | OBnaeeH 1ok |, Ha kabenHuTe NPHCHEAMHERNA min 630 A 830 A
N LHUHHKMA CheguHUTen
3.22 | OBsapewd TOK |, Ha TpaHchOpMaTOPHOTO min 200 A 200 A
npucheauHeHne
PPD 16-049




M306paInBalLd TNABHATE 1 383EMUTENHUTE
BEPUIK, B KOSTO Ca WHTErpupaHis
YETPORCTBATA 38 MHAWLMPaHe Ha
NONCHKEHNETO HA KOHTAKTHUTE CHOTEMN

Ne
no [Tapamernp Kaucxpame FapantupaHo
npeanoxeHue
pen
3.23 | ERHONOMOCHE cxema Ha YenHmna naHen, Ja Ia

OYHKLMOHATIHa eAVHULE - TOBapOB NpeKkbeaay 3a KOMINSKTHO KOMYTaLWOHHO YCT
npucheguHerne (csrnacio BAC EN 62271-103)

POACTBC 33 KabenHo

3.24 [ ObapeH KpaTkoTpaeH naabpKak Tox, k(1 s) 16 KA 16 kA

3.25 | OBssel TOK Ha BKIHOUBAHE NPW KBCO 40 kA 40 kA
CheluHEeHWe, Iy,

3.26 | OBABeH TOK HA WIKITIOYBSHE Ha min 630 A 630 A
npeoBnanasall akruseH ToBap, h

3.27 | O5GsaBeH TOK Ha V3KIMIOYBAHE HA 3aTBOPEHE min 630 A 830 A
Bepnra, b,

3.28 | ODsiseH TOK Ha uakrnvBaHe Ha paboTely Ha min 16 A 16 A
npasex xofg Tpancdopmarop, Iz

3.29 | OBnpex TOK HA nakruoysase Ha paboretla min 25 A 31,6A
Ge3 Topap kabenHa enekTPopoBOAHa
KK, laa

3.30 | ObsBeH TOK Ha MBKIMIOYBAHE HA 3EMHO min 16 A 16A
cbeauHerne, lg,

3.31 | bpolt Ha KOMYTALMOHHWTE LMK Npu min 100 100
y3kMmoyBaHe Ha npeobnagasaul akTuaex
Tosap h

3.32 | bpoll Ha KOMYTALMOHHATE LIAIITK [P min 5 5
BKTIO4BAHE Ha 0OABEHUA TOK HA KbCo

‘ chepuHerne |y,

3.33 | bpoit Ha CO komyTaumoHHi LIMKNK — M1 (min 1000) 1000
MEXaHKYHA N3HOCOYCTORUMBOCT

3.34 | Bupa Ha 3a BwWKBaHeTo PhuHo, ¢ MUTHOBEHO [a

aercTene
3.35 | [Qvroracaula kamepa SFg i Baxyym SF6

PyHKLNOHANHS efKHNLIA - TOBaPOB NPEKLCBAH, KOMOY

HYMPaH C ApeanasuTeni 3a KOMMFIEKTHO

KOMYTALMOHHO YCTPONCTBO 3a TpaHchopMaTopHo npucbeanHeHe (ceriacHo BAC EN 62271-105)
3.36 [Obsanen xpaTrkoTpaeH M3 spmaH ToK, k (C 16 kA 16 kA
npeanasuTeny)
3.37 | OBsipeH TOX Ha BITIIOMBAHE NDK KbCO 40 kA 40 kA
CbeAnHeHne, In, (C NpeanasnTerni)
3.38 | Bpolt Ha KOMYTALMOHHNTE LIMKITM FPY mirt 5 5
BKAIOUBaHE Ha 00ABEHUA TOK Ha KbCO
CHELUHEHNE |m,
3.30 | 3azemnpaHe HA KOHTAKTHUTE YacTH Ha Ha Ha
npeanasurentTe
3.40 | Bpon Ha CO koMyTaLyOHHIK LMK — M1 (min 1000) 1000
MEXSHNHE M3HOCOYCTONYMBOCT
341 | 3ansukBaHe PHuUHO, C MUTHOBEHO ha
AeicTere, ¢
arymynipara eHepins 1
ABTOMATIYHO
VN3KIOUBAHE NpY
Hannune Ha
naKmoysartenqa bobuHa
3.42 | Owroracsiia kamepa SFgunn Bakyym SF8
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No
TapanTHpaHo
no Kancksane
oo NapameTsp npeanoKeHue

chej

unenre {cernacHo BOC EN 62271-103)

DYHKLIHOHANHA eauHULA = ] OBAPOB NPEKLCBAY 33 KOMIMEKTHO KOMYTAUNOHHD YCTROACTBO 3a LWKHHO

3.43 10bsBeH KpaTKOTPagH nagbpiaH ToK, (1 s) 16 kA 16 kA

3.44 | ObABEH TOK HA BYKIHOYBaHE NPY KLCO 40 kA, 40 kA
CheanHeHne, hn,

3.45 | ObsiBeH TOK Ha M3KMIDYBEHE Ha 3aTBOPeHa min 630 A 630 A
BEpUra, loa

3.46 | OBsiex TOK Ha M3KMO4BaHe Ha paldoTeus Ha min 16 A 16 A
npaseH ol TpaHcdopmaTop, Is

3.47 | Bpok Ha KOMYTALWOHHUTE LKW K rin 100 100
nsKkMiouBaHe Ha npeobnafasatl akmBeH
ToBap 1y

3.48 | Bua Ha 3a8BWKBaHETO PtuMo, ¢ MurHoseHo [a

[encrene
3.49 | Juroracsitlla xamepa SFg wnu Bakyym SF6

beHKU,MOHaﬂHa epuHMLa - JazemurencsH paseguHUTen Ha TOBAPOBKTE NPEKbCBAYM 38 KOMONSKTHK

KOMYTALIMOHHI YCTPORCTBa 3a xabenHo u TpaHchopmaTopHo ApUCheiMHeHe 1 33 UWHHC CbeauHeHve
{cernacto BAC EN 62271-102)

3.50

ObapeH KPaTHOTPaeH 3AbPKEH TOK, &

16 KA 16 kA
3.51 [ O0aBEH TOK HA BKNIOUBAHE NPY KBCO 40 kA 40 kA
CheaMHeHue
3.52 | bpoit Ha KOMYTaLVOHHUTS LMKRY NPk min 5 5
BKFHOUBEHE Ha ODABEHWS TOK HA KbCO
ChefuHeHNe
3.53 |bpo# Ha CO KOMYTaLUOHHN LIMKNY — M1 (min 1000} 1000
MEeXaHK4Ha NZHOCOYCTONUMBOCT
3.54 |3appuxsaHe PBHYHG, ¢ MUFTHOBEHO Ha
OeiCcTBME
3.55 | Qwroracaiia xamepa SF6 unv Bakyym SF6

4. TexHuyecKH apAMETPH U AP, AaHHW HAa KOMNAGKTHUTe KOMYTALLMOHHN ycTpo#AcTBa M KOMAMEKTHUTE

paznpenenuTentn ypenou 24/25 kV u 12 kV

4.1 KOMAMEKTHO KOMYTAUNOHHO YeTpo#icTBO B MeTaneH wkadg 24/25 kV, 820 A, 16 kA ¢ SFg;tosapon

fpeKLCEaY 3a kabenHo NputseanHeHne

Homep Ha cTanpapra

Tun/petepenTen HoMEp ChINIAcHO
KaTanora Ha ApoN3BOANTENA

20 24 1201

Ha ce nocovu

HaumeHoBaHue Ha Marepuana

KoMNfEKTHO KOMYTALMOHHO YCTPORCTBO B METaneH

wkadh 24/25 kV, 630 A, 16 kA ¢ SFgToBapos
npekseaat 3a kabento npuceeiuHere

ChKpaTeHO HanMeHOBaHe Ha Marepuana

KPY 24(25)/630/16, SF¢ Tos. npeksoeav - K

Ne

FapaHmupaHo
;19(:1 TexHu4ecku napamMeThp MauckBaxe npennoxeHme
4.1.1 | Mogyn 1 x K (kaben) IV
4.1.2 | Obsisero HanpexeHue, U, 24125 KV 24 kv
4.1.3 | Obaper oK, | min 630 A 630 A
4.1.4 | Bucouuma max 2000 mm 1600MM
4.1.5 ; Junbounta max 1100 mm 1030mMm
4.1.6 | linpounna max 500 mm 375mm
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4.1.7 |Wunnr Bpb3km 630 A 3 6p. 3 6p.

4.1.8 |Jlocr/koMnnekT nocroee 3a 16p. 1 6p.
ynpaBnexne

4.1.9 | Obulo Terno, kg Jla ce nocoun 140xr.

our. 1« KOMANeKTHO KOMYTaLKMOHHO yeTpoitcTBO ¢ SFsToBapoR NpexueBay 3a kabenHo npucheguHerne

4.2 KoMnneKkTHo KOMYTALMOHHO YeTpoitcTBo B meTanes mikad 12 kV, 630 A, 18 kA ¢ SFgToBapos

ApeKeCBay 3a kabenMo npucEeAMHeHne

Homep Ha cTanpapTa

Tun/pedrepeHTed HOMEpP CHIMacHo
Karanora Ha NpoV3BOANTENs

20 24 1101

a ce nocoun

HaumesxoBatute Ha maTepuana

KOMTIIEKTHO KOMYT2LMOHHO YCTPOACTBO B METaneH
wikach 12 kV, 830 A, 16 KA ¢ SFsToBapoB npekbesay
3a KabenHo npucheanHeHne

ChLKpaTeHo HaMMEHOBaHMe Ha MaTepnana

KPY 12/830/16, SF;5 ToB. npekbesad - K

Ne

no TexHNUYeCKN napaveTsp Wanckeane Fapanmmpano

pes npeoxeHue
4.2.1 ¢ Mogyn 1 x K (xaben) IM
4,2.2 | ObaeeHo Hanpexenue, U, 24/25 kV 24 kV
4.2.3 | Obasen TOK, |, min 630 A 630 A
4.2.4 | Bucounka max 2000 mm 1600Mm
4.2.5 | DunbouuHa max 1100 mm 1030mm
4.2.6 |tHinpounHa max 500 mm 375Mm
4.2.7 | Cvnctema 3a uHONKaUWs Ha MpucnocoBena 3a pabora B

HANPEXEHNeTO ©f1. MPEXN C HOMKHEITHO

Hanpexerue 10 kv

4.2.8 T1lnAra Bpbaku 630 A ' 3 6p. 36p.
4.2.9 {Nocr/xomnnerT rocTose 3a 1 6p. 10p.

yrpaBnekne
4.2.10 | Obro rerno, kg Ha ce nocoun 140kr.
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ur. 2- KoMNNEKTHO KOMYTALMOHHO YCTPOMcTEO ¢ SF, TOBAPOS NPeKkLCBAY 33 KAOSNHO NPUCHLEAKHEHHE

4.3 KoMAreKTHO KOMYTaLMOKHO YCTPORCTBO B MeTaneH mikady 24/25 kV, 630 A, 16 kA ¢ §F;ToBapoe
PeKLCBAaY 33 TPAHCHOPMATOPHO NPUCHLEaNHEHE

———————— T TAnipeqeperTen HOMep crTRacHe
Howmep Ha cTanfapTa Karanora Ha NPOWU3BORUTEHs
20 24 1202 Fa ce nocoun
KomnreKkTHO KOMYTaLMOHHO YCTPOWCTBO B METaneH
HaumeHosanue Ha maTtepnana wrady 24/25 kV, 630 A, 16 KA ¢ SFzToBapos
fpexLCBaY 3a TpaHChOPMaTOPHO APUCHEAMHEHNE
CrKpateHo HauMeHOBaHKe Ha MaTepuana KPY 24(25)/630/16, SF¢ ToB. npekseay - T
No
lapanmapano
no TexXHU4eCKH NapameTsbp M3uckBane
pen ripeanoxenne
4.3.1 | Moayn 1 x T (Tpatho) QM
4.3.2 | ObsiBeHo Hanpexenue, U, 24/25 kY 24 kv
4.33 | OBageH TOK, K min 200 A 200 A
4.3.4 | BucoumHa (BknodBa 1 HeobxoaumoTo max 2000 mm 1600mMm
Pa3CTOSIHUE 38 MaHWNYTIaLMKM Cbe
CTONAEMUTE NPEANAsHTent)
4.3.5 | Dunbounna max 1100 mm 0 1030Mm
4.3.6 |linpounna max 500 mm 375mm
4.3.7 |iusHn eposkn 630 A 3 6p. 3 6p.
4.3.8 |flocT koMInexT nocTose 3a 1 6p. 1 6p.
yrpasneHne
4.3.9 | Obwo Terne, kg [la ce nocoun 1680kr.
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®ur. 3 - KoMnaexTHO KOMYTaLKXOHHO YCTPORCTEBO ¢ SF;ToBapoB npekbeBay
3a TpaHchoPMaTOpPHO NpuckeanteHne - T

4.4 KoMIIAeKTHO KOMYTALIMOHHO YCTPOHCTBO B MeTarieH wrad 12 kV, 630 A, 16 kA ¢ SF;rosaposn
NPeKLCEaYy 3a TpaHctopmaTopHo IpUcheguHeHKe

H Tunl/peteperTen HoMeD CHIACHO
OMEp Ha CTavnapra KaTanora Ha NPOU3BOANTENA
2024 1102 Ha ce nocowm
KomnnekrHo KOMyTAUMOHHO YCTRORCTEBO B METASEH
HauwmeHoBaHWe Ha MaTepuana wrach 12 kV, 6830 A, 16 «A ¢ SF;ToBapoB NpekbLoead
33 TPAHChopMaTOPHO NpUcheMHeH e
ChLXpaTeHO HAMMEHOBaHKE Ha MarTepnana KPY 12/630/18, SF; T0B. npekbcead - T
No
FapaHtupano
no TeXxHUYeCKK napamMeTbp WMauckBane
pen npeanoXxeHue
4.4.1 | Mogyn 1 x T {rpaco) QM
4.4.2 | OBsseno Hanpexexue, U, 24j25 KV 24 kV
4.4.3 | Obasex ToK, |, min 200 A 200 A
4.4.4 | Bucounna {xmoysa v HeobxogumoTo max 2000 mm 1600MmM
pA3CTOSHWE 38 MEHUNYNIELMK CBC
CTORSIEMUTE TPeNasuTent)
4.4.5 |dunbounsa max 1100 mm 1030Mm
4,46 (HupounHa max 500 mm 375Mmm
447 |Cuctema 3a MHAKKaLMA Ha Mpucnocobera sa pabota B Ha
HaNPeXeHNeTo €. MPEXH C HOMWHAMHO
Hanpexenue 10kV
4.4.8 | HinHHn BpBb3Kky 630 A 3 Gp. 3 6p.
4.4.9 | JIoCT/KOMAREKT NOCTOBE 33 10p. 1 6p.
yRpasnexne
4,410 | OBe terno, kg Ia ce nocoun 160K,
PPD 16-049
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Dur. 4 - KOMANeKTHO KOMYTALUMOHHO YCTPOUCSTRO ¢ SF;ToBapoB NpekbcBaY
32 mpancdopMaTopHo npuckenuHerue - T

4.5 KoMnriekTHo KOMYTAUWOHHO YCTPORCTBO B meTanen wrad 24/25 kV, 630 A, 16 kA ¢ SF;roeapos
RPeKLCBaY 3a WWHHO ChefuHerHue

"?'unlped)epeuwu HOMEP CLITIACHO
Howmep Ha cTanpapra Kartanora Ha nponasoauTens
20 24 1203 I1a ce nocoun
KOMPTIEKTHO KOMYTEUMOHHO YCTPOWCTBO B METaneH
HaumeHoBaHMe HA MaTepuana wKkad 24/25 kV, 630 A, 16 kA ¢ SFgToBapos
NPeKLCRaY 38 WUHHO ChelUHeHVE
CukpateHo HaWMEHOBAHNWE HA maTepuana KPY 24(25)/630/16, SF; T0B. npekbeaay - LIC
Ne
no TexHNUYECKH NTapaMeTsp HauckBane g:z;:gxﬁ::;
pen
451 [Mogyn 1 x LHC (WwrHocheguHmTen) QM
4.5.2 | ObsapeHo HanpexeHue, U 24125 kv 24 kV
4.5.3 | ObsiveH TOK, I min 630 A 200 A
4.5.4 | Bucouuna max 2000 mm 1600mm
4.5.5 | Dunbounta max 1100 mm 1030Mmm
4.5.6 | lHnpounna: 375mm
e MOHODNOYHO M3NLIHEHWE, MK ¢ max 750 mm
¢ KOMOWHAUWA C BEPTUKASHM ¢ max 1000 mm
[HET B
4.5.7 |tuHew spbaky 630 A 3 6p. 3 6p.
4.5.8 | Jloct/komnneKr noctose 3a 16p. 1 6p.
yrpaBsnexHne
4.5.9 | O6wec Terno, kg Ha ce nocoun 160K,
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®ur. 5 - KoMnnexTHO KOMYTaUVOHHO YCTPOHCTBO ¢ SFsTOBapoR ApekbeBay

a) MoHoOGnok

32 IBMHHO chesuHeHne — LIC

ZAEF%{$\'

6) KombuHauun ¢ BepTUKarHW WNHK

4.8 KoMRnekTHo KOMYTaUMOHHO YCTPOMCTBO B meTaneH wxag 12 kV, 630 A, 16 kA ¢ SF; rosapos

RpebeBay 38 IHNHHO CheguHenne

: Tun/pediepeHred HOMED CLINACHO
Howmep Ha cTanfapTa KaTanora Ha NPOU3BOAUTENS
20 24 1103 fa ce nocoun
KOMIREKTHO XOMYTaLMOHHO YCTPORCTBO B MEeTaneH
HaumexoBaHKue Ha maTepuana uwag 12 kV, 630 A, 16 kA ¢ SFgToBapeBs npexbeBay
33 LLWHHO CLeauHeHKE
ChkpaTeHo HauMeHOBaHWe Ha maTepuana KPY 12/630/16, SF; ros. npekkceay - LLIC
Ne
no TexHUYecKHd napameTsp UsnckBaHe Fapanmpano
pen RpeaAnoXeHue
4.6.1 |Mogyn 1 x UIC (WvHockeamHuTen) 1xiMB+1xGBM
4.5.2 | Obspeno Hanpemenue, U. 24/25 kV 24kV
4.6.3 | Obssen ToOK, I, min 630 A 630A
4.8.4 | BucoumHa max 2000 mm 1600Mmm
4.6.5 | Iwnbounna max 1160 mm 940Mm
4.6.6 | llnpounna:
e MOHOGMOUHO M3MbNHEHWe, Ut |e max 750 mm
e KOMBKH3LMA C BEPTUKANHA * max 1000 mm
LIAHY
700MM
4.6.7 | CucremMa 3a MHAKKaLWA Ha MNpucnocobeHa 3a pabota B na
HarpexeHneTo eFt. MPEXHMN G HOMUHAIHO
Hanpexenne 10kV
4.6.8 | s Bpuskm 630 A 3 6p. 3 op.
4.6.9 | floct/komnnekT nocTose 3a 1 op. 1 op.
yrpasnexne
4.6.10 | Obulo Terne, kg Ha ce nocoun 270KF,
PPD 16-049
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®unr. 6 - KoMANeXTHO KOMYTAUMOHHO YCTPOHCcTBO ¢ SF;TOBapoOB npexnLeBay
33 WKMHHO ¢LeguHenne — EIC

@) MornoOriok

LA

6) KomOuHaumaA ¢ BEPTUKaNHY WKHU

4.7 KomnnektHa pasnpegenwtenda ypen6a B metanuu wradone 24/25 kV, 830 A, 16 xA ¢ SF;Toaposu
fipeKbeBavuy — fBe KaGenHU NPUCHLESNHEHYA W eIHO TPaHCHOoPMATOPHO NpUcLednHeHue

Howmep Ha cTaHgapTa

Tun/pedepented HOMED CLINACHO
Karanora Ha NPou3BOANTENsA

20241204

[la ce nocoum

HaumenogaHue Ha maTepuana

KomnrektHa pasnpegennTenda ypenba B MeTansy
iwkachope 24/25 kV, 630 A, 18 kA ¢ SFg Tosaposu

npekbeeat - KKT

CBKpaTeHO HAUMEHOBAHME Ha MmaTepuana

KPY 24(25)/630/16, SFs ToB. npexwesavy -~ KKT

No
ne TeXHUYECKNA NApaMeTsHP Uancksane FapaHmpatio
pen npeanoxeHne
471 [Kondurypaums 2 x K (kaben) + 1xIMB+1xGBM
1 x T (rpado)
4.7.2 | Obseeno Hanpexexue, U, 2425 kV 24kV
4.7.3 | BucoumHa (BKITIOUBE U HeoDXOaumMeTo max 2000 mm 1600MMm
Pa3CTOsHUE 33 MaHMIYNAauun Cbe
CTONASMIUTE NPESNAZNTENN)
4.7.4 | AbnbounHa max 1100 mm 940mm
4.7.5 |Ulkpounna max 1500 mm
700nmm
4.7.6 {1luHHn Bpnaky 630 A la 3 6p.
4.7.7 |Itoct/koMnnexT nocToBe 33 1 6p. 1 6p.
yripaBrReHue
4.7.8 | Obuwo Terno, kg Ha ce nocoun 270xr.
PPD 16-049 13



Dur. 7 - KomanekTHa pasnpepenutenta ypegSa ¢ SF; ToBapOoBY NPEKLCBaYKM — IBe Kabenuu
ApUCheaUHEeHUH ¥ egHO TpaH cthopMaToOpHO NpUcheaHenne — KKT

__I_'_-___._:'-

4.8 KomnrekrHa pasnpepenirenta ypeada B metantm wkacose 12 kV, 630 A, 16 kA ¢ SF;ToBapoau
NpeKbeBaun — ase kabenHy NPUCLEeOUHEHNS 1 eAHO TPAHCHOPMATOPHO NPUCLeAMHEHE

Homep Ha craHaapTa

Tun/pedepenTer HOMeP CHINACHO
KaTanora Ha npoussoaKrTerns

20 24 1104

Ha ce nocoun

HaumeHoBaHKWe Ha MaTepnana

KomnnekTHa pasnpegenurenHa ypeaba B merarn
wkathose 12 kV, 630 A, 16 A ¢ SFs;TosapoBk

fapekscBaun - KKT

C'praTeHO HauMmeHOBaHue Ha MaTepuana

KPY 12/630/16, SF; ToB. NpexbeBaun - KKT

Ne
ne TexHuyecky napametTsp WsncksaHe Fapawmpano
pen NpeanoxkeHKe
4.8.1 | Kondpurypaums 2 x K {kaben) + TxQM+2xIM
1x T (rpacho)
4.8.2 | Obsgeno HanpexeHue, U, 24/25 kV 24 kV
4.8.3 | BucouHa (8KkmouBa 1 HeoBXoaumoTo max 2000 mm 1600mM
PASCTOSHNE 38 MAHUNYNaLUMN ChC
CTORAEMUTE NPeAnasuTent)
4.8.4 | OunGounna max 1100 mm 1030mm
4.8.5 [Uupounta max 1500 mm 1125mm
4.8.6 | Cvcrema 3a MMAVKSLWA Ha Mpucnocobera 3a pabota B Ha
HaNpeKeHneTo en. MPEXK C HOMUHAMHD
HanpexeHuwe 10 kV
4.8.7 | WnHmi BpB3kn B30 A fa Ha
4.8.8 | lloCT/KOMNAEKT NTOCTORE 33 1 6p. 16p.
ynpaenexnune
4.8.9 | OBuwo Terno, kg Ia ce nocoun A440uT.

PPD 16-049
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©ur. 8 - Komnnexrtaa pasnpeaenvtenta ypeaba ¢ SF; ToBapoBu NpekbeRaun — KBe xabenHu

APUCLEAWHEHIS 1 eHO TPaHCopMaTopHO NpucheanHerune -~ KKT

o

T

. f:”‘ﬂ 1

4.9 KomnnekrHa pasnpegenurenHa ypeaba g metandn wkadose 24/25 kV, 630 A, 16 wA ¢ SF;ToBaposu
NpeKLCEaYM — TPU KaGenHn NPUCHLEANHEHUA ¥ eOHO TPAHCHOPMATOPHO NPUCheAMHeHNe

Homep Ha cranpapTa

Tun/pethepeHTeH HOMEP CLIRACHO
KaTanora Ha nNpousBoANTENSs

20 24 1205

[la ce nocoun

Haumexosasue Ha matepuana

KomnnexrHa pasnpegenuiennta ypeaba B MeTanHu
uwmkadose 24/25 kV, 630 A, 16 kA ¢ SFgToBaposu

npexkbesaun - KKKT

ChrpaTeno HanMeHOBaHMe Ha marepuana

KPY 24(25)/630/16, SF; ToB. npexbeaaun - KKKT

Ne
FapastipaHo
';1;1 TexHuueCcKH napameTsp Kauckeaue npeanoxeHme
4.9.1 | KondhurypaLms 3 x K (kaben) + 1xQM+2xIM
1T x T (Tpado)
4.9.2 | ObaseHo HanpeweHus, U, 24125 KV 24 kv
4.9.3 | Bucounna (BknouBa W HeobxogumoTo max 2000 mm 1800MmM
PA3CTOAHWE 3a MaHWNYELWMN ChC
CTONSIEMIUTE NPEATIA3NTENN)
4.9.4 | QunBounHa max 1100 mm 1030mm
4.9.5 |Uvpouura max 2000 mm 1125mm
4.9.6 (LUnaay sppaky 630 A Ha Ha
4.2.7 | llocr/koMnnesT NocToRe 3a 1 6p. 1 6p.
ynpaenexue
4.9.8 [ O6wo rerno, kg Ha ce nocouwn 4404,
PPD 16-049
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@ur. 9 - Komnnekrda paznpeaenurenta ypenba ¢ SF;ToBaposn npekbCBauy — TpW kabenun
NPUCHLEOKWHEHUS ¥ 8aH0 TPAHC hOoPMATOPHO NpuckLeuHeHne - KKKT

_..:'_I .iw.f =

- — s =

4.10 KomnnextHa pasnpenenutensa ypeada g metannm mradose 12 kV, 630 A, 18 kA ¢ SF; ToBapoBM
ApeKbLCBAYM — TPH KabenHu NpUcLeOBHEHUR 1 eAHO TPaHChOpPMATOPHO NPUCLEeANHEHNHE

Tun/pegepeHred HOMeP CLIMacHo
Homep na cyanpapra KaTanora Ha NPOM3BOAUTEns
20 24 1105 Ia ce nocoun
KoMrnexTHa pasnpeaennTenta ypeaba s metanyam
HaumenoBaKMe Ha MaTepmana tukacose 12 KV, 630 A, 16 #A ¢ SFsToBaPOBY
npexbeauw - KKKT
ChKpareHo HauMeHCBaHWe Ha Marepuana KPY 12/630/18, SF; ToB. npexncaaun - KKKT
Ne
no TexHu4ecKku napamersp Maucksane :gzz::;zi;%
pen
4.10.1 | Komdpurypaums 3 x K (xaben) + 1xQM+3xIM
T x T (rpaco)
4,10.2 | OBagero Hanpexenue, U, 24/25 kY 24 kV
4.10.3 | BucounHa (BKMOMBA 1 HeoDX0aUMOTO max 2000 mm 1600MMm
PascTOSHNE 33 MaHWNYNaLW Cbe
CTONAEMUTE APEana3uTeny)
4.10.4 | DonbouunHa max 1100 mm 1030MmMm
4.10.5 | tLupouura max 2000 mm 1500mm
4.10.6 | Cucrema 3a WHAKMKaLMA Ha Mpucnocobexa 3a paboTa 8 Ha
HanpexeHeTo €N, MPeXK ¢ HOMUHAMNHO
Hanpexenue 10 kV
4.10.7 | Linnum Bpbakn 630 A fa Ha
4.10.8 | Noct/komnnekT nocToBe 3a 1 6p. 1 Op.
ynpasnexue
4.10.9 [ OBiwo Terno, kg La ce nocoun 580kr.

PPD 16-049
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®ur. 10 - Komnnexrsa paanpegenurenta ypenba ¢ SF; ToBapoBU npekscBauy — Tpy kaberuu
APUCHEAUHEHNS 1 eAHO TpaHcopMaTopHo npucbeauHerne - KKKT

4.41 Komnnexria pasnspenenuTensa ypenda s meranum wxadose 24/25 kV, 630 A, 16 kA ¢ SF;ToBaposn
npexLecBauy — Aee KabenHu npuckLeguHeHns 1 nee TPaHcoPMATOPHU PUCHLEANHEHUS

Homep Ha cTaupapra

Tun/pedepeHrter HoMep ChHIMacHo
KaTanora Ha npou3BoauTeNs

20 24 1206

Ra ce nocoun

HaumeHoBanue Ha Marepuana

Komrnexkria pasnpeaenyrenda ypeaba B Metansu
wkadose 24/25 kV, 630 A, 16 A ¢ SF; ToBaposu

npexbesaum - KKTT

C"pr&T&HD HaviMeHOBaHKe Ha MaTepviana

KPY 24(25)/630/16, SFs ToB. npexbeaaumn - KKTT

MNe
" FapanTupano
;;::1 TexHNYeCKK napaMeTLp MauckBaHe PPeANOKEHNE
4.11.1 | KoHthurypatms 2 x K (kaben) + 1xQM+3xIM
2 x T {Tpado)
4.11.2 | ObAseHO HanpexeHue, U, 24/25 kv 24 kV
4.11.3 | BucounBa (skmoqpa 1 HeobxoaumoTo max 2000 mm 1600
PABCTOSHUE 38 MaHKNYaLMl Cbe
CTOnNseMUTe TIPESNAZNTENM)
4.11.4 | JenBounna max 1100 mm 1030mm
4.11.5 | Linpoyuna max 2000 mm 1500mm
4.11.6 | LnHem Bpbakwr 630 A Ha Ha
4.11.7 [ Noct/xomanext NOCToBe 3a 1 6p. 1 Bp.
ynpasneHue
4.11.8'] Obwwo 1erno, kg Ha ce nocouw 580xr,
PPD 16-049
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@ur. 11 - KomnnestHa pasnpeienmtenya ypenba c SFsToBapoBM npekboBayn — gse kabennu
RPUCHEAMHEHNA 1 GBe TpanchopMaTopHi npucLennHerus - KKTT

4.12 KomnnexTHa paanpeaenuTensa ypeaba 8 meranum wxadgose 12 kV, 630 A, 16 kA ¢ SFgToBapoeu
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npeKbLEBaYKn — ABe kaberHi NpUCheAUHEHNS 1 ABe TPaHCOPMATOPHK NPUCHEANHEHs

Tun/pethepenTen HoMep CbIMACHO
Howep xa cranpapra KaTarnora Ka NpoN3BOAUTENs
20 24 1106 [a ce nocoun
KomrinektHa pasnpegenutensa ypeaba B meTarnku
HanmenoBaHue Ha MaTepuarna wixadoae 12 kV, 630 A, 16 kA ¢ SFsToBaposu
npexeesadn - KKTT
CuxpareHo HaumeHOBaHME Ha MATeprana KPY 12/630/16, SFg ToB. npekbeeaum - KKTT
No
" fapanmpano
:ec; TexHuyecKu napamersp Maucksane RPEANOKEHHE
4,121 | Koucpuryparms 2 x K (xaben) + 2xQM+2xIM
2 x T {rpacho}
4.12.2 | Obsseno Hanpexenue, U, 24/25 KV 24 kv
4.12.3 | BucounHa (8Kkno4Ba ¥ HeoBxoaumoTo max 2000 mm 1600mM
Pa3CTOAHME 33 MBHUNY ALY CbO
cTonseMIUTe NpesnasuTens)
4,12 .4 | Aenbounta max 1100 mm 1030MMm
4.12.5 | LLiupodura max 2000 mm 1500Mm
4.12.6 ; CnucTema 3a WHAVKaUMS Ha Fpucrocobena 3a paboTa B Ha
HanpeXeHneTo erl. MpPeXii ¢ HOMEHEITHO
Hanpexexue 10 kY
4.12.7 [ nnnw spbaky 630 A Oa Oa
4.12.8 | Nocy/xomnnexT 5ocTose 3a 1 6p. 1 6p.
ynpaenexue
4,12.9 | Obwo Terng, kg Ila ce nocoun 600xkr.
PPD 16-049 18
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, Pe

ur, 4.12 - Komnnextia pasnpenenutenta ypeada ¢ SFs oBapoBu npexkkcBayn — aee Kabeniu
NpUCLEAHHEeHUA U ABe TpaHGhopMaTopHn npuckenmHenun - KKTT
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Medium Voltage eguipment on sites

W

exposed to high humidity and/or heavy pollution

Racommendalions
for installation and use




Use of MV equipment

Normal service conditions for indoor MV equipment
Use under severe conditions

Guidelines

Remedial measures for condensation problems
Remedial measures for pollution problems

Condensation
How condensation oceurs
Sources of humidity

Sources of iemperature variation
Pollution

General

Related problems

Site inspection and diagnosis
Inside the substation

Inside the cubicle

Conclusions

Ventilation

General

Sizing the ventilation openings

Sizing the ventilation openings (cont'd)
Sizing the ventilation openings (cont'd)
Ventilation apening locations
Ventilation opening locations {cont'd)
Type of ventilation openings

MV cubicle ventilation

Temperature

General

Temperature variations inside cubicles
Temperature vartations inside the substation
Substation environment and humidity
General

Plants

Substation waterproofing

Humidity frem cable trenches

Poliution protection and cleaning
General

Protection

Cleaning

Air conditioning

General

Recommendations

Cabling

General

Recommendations

B B BN SRR &5 S WL W AN M

[sclievileil+ - IR

10
11
12
12
13
12
13
14
14
14
14
15
15
15
15
15

16
16
16
16
17
17
17
18
18
18

BAPHO G
OPWTVHANA



W
bl

=
% _._T“\_\
3 z et

B Ei B
N, B| * L
N
IR
N
™
I

=N
N\
? Schsider

MV switchboards fulfil safety functions and must therefore be
installed in ine with certain profession practices.

The purpose of this document is o provide general guidelines on
how to avoid or greatly reduce MV equipment degradation on sites
exposed to high humidity and heavy poliution.

MV equipment consists of modular MV cubicles or compact Ring
Main units generally installed in prefabricated substations along
with transformers and LV switchgear.

All MV equipments comply with specific standards and with

the IEC 62271-1 High-voltage switchgear and controlgear - part 1
{common specification). The latter defines the normal conditions for
the installation and use of such equipment.

For instance, regarding humidity, the standard mentions :

2.1 Normal service conditions

2.1.1 Indoor switchgear and controlgear

&) The conditions of humidily are as foliows :

- the average value of the relative humidity, measured over a period
of 24 h does not exceed 90 %;

- the average value of the water vapour pressure, over a period

of 24 h does not exceed 2.2 kPa;

- the average value of the refative humidity, over a period one month
does not exceed 90 %;

- the average value of waler vapour pressure, over a period one
month does notexceed 1.8 kPa;

For these conditions, condensation may occasionally occut.

NOTE 1 - Condensation can be expected where sudden
temperature changes occur in period of high humidity.

NOTE 2 - To withstand the effects of high humidity and
condensation, such as a breakdown of insulation or corrasion of
metallic parts, switchgear designed for such conditions and lested
accordingly shoul be used.

NOTE 3 - Condensation may be prevented by special design of
the building or housing, by suitable ventilation and heating of

the station or by use of dehumifying equipment.

As indicated in the standard, condensation may occasienally occur
aven under normal conditions. The standard goes on to indicate
special measures concerning the substation premises that can be
implemented to prevent condensation {Note 3).

Uinder certain severe conditions concerning humidity and poliution,
largaly beyond the normal conditions of use mentioned above,
correcily designed electrical equipment can be subject to damage
by rapid corrosion of metal parts and surface degradation of
insulating parts.
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Carefuily design or adapt - TSR
* Keep substation Ventdatlon to the MiRimem reqwred for evacuation
of transformer heat to reduce temperature variations.

s Use natural ventilation rather than forced ventilation whenever
possible.

e Ifforced ventilation is required, run fans continuously.

= Locale the substation verditation openings as far as possible from
the MV cubicle.

» Naver add ventitation openings to MV cubicles.

» Install ani- mndensat:on heaters inside MV cublcles and let them
run continuously, i.e. without automatic or manual control.

= improve the thermal insulation of the substation.

» Avoid substation heating if possible,

» If heating is required, make sure the temperature regulation
system avoids farge temperature swings or leave heating on
continuously.

« Eliminate cold air drafts from cable trenches, under doors, etc.

Eliminate = : saicily inthe substation environment
= Avoid excessive plant growth around the substation.

= Repair any leaks in the substation roof.

= Prevent humidity from cable trenches from entering MV cubicles.

inslaltan : i
= Air condltlonlng is the surest way of controlting humidity and
temperature,

« Always use a repuied supplier.

= Clearly define your needs.

Make sure =i is in accordance with applicable rules

= Pay special attention to the positioning of earthing screens, stress
control screens and semiconductor screens).

= Use cold-shrink cable terminations is possible, but make sure they
are properly installed.

« Equip substation ventilation cpenings with chevron-type Haffl

to reduce eniry of dust and pollution.

= Keep substation ventilation to the minimum required for evicyation
of transformer heal to reduce entry of pollution and dust.

= Use MV cubicles with a sufficiently high degree of protection (I1P).

* Use air conditioning systems with filters to restrict entry of pollution
and dust.

» Regularly clean all traces of pollution frorn metal and insulating
parts.

Sdb .}E!ﬁf 3
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Condensation is the transformation of a gas orvapourinte a liquid. it
takes place in air when the air becomes saturated with water vapour
and results in the formation of liquid water,

Two processes can lead to the saturation of air with water vapour
and subseqguent condensation:
= Anincrease in humidity ai constani temperature

TG

< A drop intemperalure at constant hurmnidity

The relationship between temperature, humidity and condensatior
is described by the «dew point» curve. The dew point is the
temperature to which a parcel of air at a given level of humidity and a
given barometric pressure must be cooled to condense into waler,

Retalive
Hurnidity

: Due-point |
i ocurve

i
i V f...,....w
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Humid air diagram
Mollier Diagram - psychometric air diagram
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The humidity causing condensation in MV cubicles can come from
four different sources:

= The atmosphere

< Water leaks in the building or substation

i AT oy
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Temperature variation causing condensation in MV cubicles may
result from:

= Excessive or discontinuous ventilation

= Insufficient thermal insulation of the substation

« Substation healing control systems

IS

« Cold air drafts from cable trenches or other openings (under doors, efc.)
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Certain regions or sites are exposed to heavy poliution.

R i
industrial...

H no precautions are taken, poliution will be deposited on:

= Insulating components, leading 1o degradation by corona and

tracking
= Metat parls, leading to corrosion.

Schneider

Etectric

o
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The presence of the following phenomena can be used to detect
MV equipment degradation problams related 10 condensation and
pollution.

« Condensation
e Accumulation of dust or contamination from poliution
= Buzzing sound {coronay)

EI7d

= (zone smell.

Yy

» Condensation

= Accurmiation of dust or contamination from pollution

= Corrpsion of metal components (e.g. voliage divider, cable lugs,
connection terminals)

< Visible dischargaes around the cable terminations (switchgear
insulation, capacitive dividers, cable ends).

= Chaliking (white tracks) on the insulation {switchgear insuiation,
capacitive dividers, cable ends).

» Erosion and treeing {black tracks) on the insuiation.

If in doubt, contact your Schneider Electric correspondent.

When site inspection reveals problems related to condensation
and pollution, remedial measures can be implemented 1o avoid
degradation of MV equipment.

Remaedial measures may concern.

= Ventilation

» Temperature

« Sybstation environment and humidity
= Pollution protection and cleaning

¢ Air conditioning

* Cabling
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Substation ventilation is generally required {o dissipate the heat
produced by transformers and to allow drying after particularly wet
or humid periods.

However, & number of studies have shown that excessive ventilation
can drastically increase condensation.

Farinstance, the following graph shows the risk of condensationin
an MV substation cocled by natural ventitation with the ventilation
openings opened and with the ventilation openings blocked to 40 %
and 20 % of their initial area.

Hours / day of |

zg:densahon Area of air substation ventilation openings
" s 0% {fully open)

‘ ) 40% {partially closed)

R st 20% (almost fully closed)

B T [\.7\!]
Heat to be dissipated

Note that if, for instance, the heat to be evacuated from the
substation is less than A, the red and blue curves reflect greatly
overdesigned ventilation, corresponding to a far higher risk of
condensation in the substation.

Ventilation should therefore be Kept to the minimum: tevel required.

Furthermore, ventilation should never generate sudden temperature

vartations that can cause the dew point to be reached.

Forthis reason:
Natural ventilation should be used whenever possible. If forced
ventilaiion is necessary, the fans shouid operate continuously o
avoid terperature fluctuations.

Note that excessive ventilation will also increase the ingress of dust
and pollution.

BAPHO C
OPUTHATNA

Guidelines for sizing the air entry and exit openings of substations
are presented hereafter.
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Calculation methods

A number of calculation methods are available to estimate the
required size of substation ven tilation openings, either for the
design of new substations or the adaptation of existing substalions
for which condensation problems have oceurred.

* Basic method

This method is based on transformer dissipation,

SEBAL

e - The required ventiation opening surface areas S and S'canbe
Bt estimated using the following formulas

18x10°P ooy
B | =, X
JH

where:

S = Lower {air entry} ventifation opening area {m?* (grid surface deducted)
5= Lipper {air exil) ventilation opening area [m?] {grid surtace deducted)
P=Total dissipated power (W}

Pis the sum of the power dissipated by

- the Iransformer (dissipalion al no load and dug 1o load)

-the LV switchgear

- the MY switchgear

# = Haight between ventilation opening mid-peints Im]

Note:
This formula is valid for a yearly average temperature of 20 °Cand a
maximum altitude of 1000 m.

- Example:

Transformer dissipation = 7 970 W

LV switchgear dissipation = 750 W

MV switchgear dissipation = 300 W

The height between venrtilation opening mid-points is 1.5 m.

Calculation:
Dissipated Power P = 7870 + 750 + 300 = 9020 W

6o 18x107P _yoom? and §=1.1x1.32=1.46m?
J15
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= More complete method

- Another possibility is the following formuda based on various
aspects of substation design.

(P 2.4"3(K#S)'T)
i

S - and §'=1.10S

475G ST

where:

8 = Lower (air enlry) ventilation opening area |m?)

S'= Upper {air exit) ventilation opening area Im?)

P = Tolal dissipated power [W]

P is the sum of the power dissipated by:

-the transformer (dissipalion at no load and due to load)

-1he LV switchgear

-1he MV switchgear

Si= Area of enclosure surace i m?]

Ki = Transmission coetlicient of surlace § fWANK]

- K =7 for steel sheets

-K=31or 10 cmand 2.5 for 20 em of gonerete

~ K= Qor the ground {ne heat transmigsion through the ground)
T = Class of enclosure (fransformer temperature rise) JKi

G = Girid coeflicient

-G =0.28100.77 for chevron biade louvers (0,38 for 90° simple chevrons)
- G < 0.2 for more complex types such as overlapped C beams
- G around 0.6 for punched shaet with reclangular holes

H = Height belween ventilation opening mid-points Im]

Note:

This gives smaller ventilation opening areas than the previous
method because # takes dissipation through the walls, roof and
doors into account,

- Example;

Transformet dissipation =7 970 W

LV switchgear dissipation = 750 W

MV switchgear dissipation = 300 W

The substation area is made up of:

~14.6 m? of concreie walls {10 cm thick)

- 7.0 m? of concrete roof {10 cm thick)

- 6.2 m? of metallic doors

The enclosure classis 10K

The ventilation grid is of the chevron louver type (G = 0.4).
The height belween ventilation opening mid-points is 1.5 m.

Calculation ;
P w7970+ 750 + 300 = 9020 W

KIS} =146"3+7.0"3+6.2"7 = 108.2W/K

BAPHO C
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170 4% 75 10

=089 m?and § = 1.1"0.99 = 1.09 m?
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sTesting

The above methods can be used to estimate the required size

of substation ventilation openings, however the best resulls

are obtained by testing.

- For new substaiions, tests should be cartied out by the substation
supplier to ensure that the provided ventilation system is not
oversized.

- For existing substations presenting condensation, tests can be
carried out to determine whether ventilation opening areas can be
reduced without exceeding the maximum temperature rise limils of
the transformer under the worst possible conditions.

To favour evacuation of the heat produced by the transformer via
natural convection, ventilation openings should be located at the top
and bottom of the wall near the transformer.

The heat dissipated by the MV switchboard is negligible.
To avoid condensation problems, the substation ventilation
openings should be located as far as possibie from the switchboard.

HIGH and LOW
Ventifations

«0Over» ventilated MV/LY Substation
The MV cubicle is subjected to sudden lemperalure variations.

) iv C;;sn_i

DEREIET

HIGH and LOW
Ventilations

e

My
Switchboard

BAPHO C
OPUIMHANA

Substation with adapted ventilation
The MV cubicle is no longer subjectad o sudden temperature variations.

ider

cctric

12 Sc:li'-gnE

2l




I the MV switchboard is separated from the fransformer, the room

containing the switchboard requires only minimal ventilation

to allow drying of any humidity that may enter the room.

N

W,
i — LV

SE5Eas

My

Lv

L]

ventitation openings should be equipped with chevron-blade baffles.

Any need for natural ventitation is taken into account by
the manufacturer in the design of MV cubicles. Ventilation openings
should never be added o the criginal design.
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T Heating stalus
Cloon | OFF L on

Time

Example of an acceplablie thermostat regulation curve.
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As already mentioned, temperature variations lead to condensation

under high humidity conditions.

To reduce temperature variations, always install anti-condensation
heaters inside MV cubicles if the average relative humidity
can remain high over a long period of time.

The heaters must operate continuously, 24 hours a day ali year long.

Never connect them to a temperature control or regulation system
as this could lead fo temperature variations and condensation as
well as a shorter service life for the heating elemenis.

Make sure the heaiers offer an adequate service life (standard
versions are generally sulficient).

The following measures can be taken to reduce temperature
variations inside the substation:

= Implemeant the measures described in the previous section
concerning ventilation.

= Improve the thermal insulation of the substation to reduce the
effects of outdoor temperature variations on the temperature inside
the substation.

= Avoid substation heating if possible. If heating is required, make
sure the regulation system and/or thermostat are sufficiently
accuraie and designed 1o avoid excessive temperature swings
(e.g. no greaterthan 1 °C).

It a sufficiently accurate temperature reguiation system is not
available, leave the heating on continuously, 24 hours a day ail
year long.

= Eliminate cold air drafts from cable trenches under cubicies
or from openings in the subsiation (under doors, roof joints, etc.).

BAPHO C
PUTHHANA
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Various factors outside the substation can affect the humidity inside.

Avoid excessive plant growth around the substation.

fatest

The substation roof must not leak. Avoid fiat roofs for which
waterproofing is difficult to implement and maintain.

Make sure cable trenches are dry under ali conditions.
A partial selution is to add sand to the bottom of the cable trench.

33009

3g

BAPHO C
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Studies have shown that this reduces corrosion inside the cubicle,
however if internal arc protection is required, this solution requires
careful investigation as to how itis implemented.

Schneider 15
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Excessive poflution favours leakage current, tracking and flashover
on insulators. To prevent MV equipment degradation by pollution,

i is possible to either protect the equipment against pollution or
regularly clean the resuliing contamination.

Indoor MV switchgear can be protected by enclosures providing
a sufficiently high degree of protection (IP)

if not fully protected, MV equipment must be cleaned reguiarly to
prevent degradation by contamination from poliution.

Cleaning is a critical process. The use of unsuitable products can
irreversibly damage the eguipment.

For cleaning procedures, please contact your Schneider Electric
correspondent,

\\/ BSIPHO C
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Air conditioning is the ideal way to control temperature and humidity
in a substation.
Anumber of efficient systems are now available on the market.

50714

Some are equipped with fillers to reduce the entry of pollution
and dust.

i you are considering this type of systern:
= Cortact a reputed air conditioning manufacturer or specialist.

= Define your need clearly:

- the combination of temperature and humidity must remain above
the dew point curve to avoid condensation

- temperature range (-5 °C to 40 °C)

- filter to reduce pollution and dust entry

- expected service life

BAPHO C
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The MV equipment must be cabled in accordance with applicable

rules and regulations. Some cabling rules are described in the
installation manuals.

Incorrect cabling can cause partial discharges that produce ozone.

Ozone is an aggressive gas that attacks the chemical bonds

of insutation materiais, especially in the presence of condensation

or pollation.

= Pay special allention to the positioning of earthing screens,
stress control screens and semicanductor screens.

g, wr.

s Cable terminations:
- As cable terminations differ from one range to another,
consult the respective catalogue for the most suitable solution.

BAPHO C
VY OPUTMHANA
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lpeanazureny, Mpexbesaun, ABP Tabna,
NpeKbLCBANM, KOHTAKTODHK, YCTPOACTRA 38 KOPEKLMA
KPY 3a aTopm4Ho harTopa Ha MOLLHOCTTa U
¥ MbPBUHHO NOTUCKAHE Ha XapMOHWLIK
enexTpopasnpeieneHue,

Bb3AYLIHM U MACASHN

Tpaxcd opmaTopu,

YCTPOACTSA 38 KOPeKLMs
chakTopa Ha MOLUHOCTTA U
MOTUCKAHE HA XaPMOHULM

cTp. 4
eTp. 5 ctp. 5
c1p. 6 cTp. 6
cTR. 7 cTp. 7
cTp. 8 crp. 8
cTp. 9 omp. 9
¢Tp. 10 cTp.10
cTp. 1 erp.it

Tpuipasuu UPS ycTpoiicTaa,
CTATUHHN RPEBRAKOMBATENHN,
AKTUBHW thunTpy 3a
XAPMOHULIN

cTp. 4

cTp. 5

crp. 7

cTp. 8

crp. 10

BAPHO C
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WNamepsareny,
SeKTROHHY 3aIUMTH,
YCTpoRcTBE 3a
KOMYHUKaUWUS

cTp. 4

cTp. 5

crp. 7

cTp. 8

crp. 9

¢p. 10

erp. 11

Mporpamupyemts
KOHTRORERH,
peneTa, yerpoAcTaa 3a

IyckaTesnm, 3almMTHY
KOMOOHEeHTY, YCTROWeTEa
34 MNaseH rnyck, YecToTHW

KOMYHUKELIMA M CODTYEPHU DEryRaToph.

NPORYKTU

cTp. 4

cTp. 5

c1p. 8

crp. 9

cp. 10

ctp. 1

crp. 4

cTp.S

cTp. 6

crp. 7

cTp. 8

crp. 9

Gtp. 10

cTp. 11

ABapUitHO 1
eBaKyaLnoHHO
OCBETHGHNES, CTPYKTYPHO
okabenssave,
YNRaBIeHNe Ha
CCHBETTNEHNETO,
BuieoHabmoaeHue,
yNPaBReHue Ha crpaHy
CUCTEMM.

crp. 8

cTp. 10
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- Bupexgaare B ekennoatauust 1 0e3onacHe BRIOUBAHE Ha 000DV IR,
aumm 1A PAGOTR 1 MAHKMMKUDEHE HE OTKAZWTE B 3aXDAHBAHOTO MW SKCNNOATALMSTA,
OORZNAUARAHE HE HANPEKLCHATOECT B GREKTRORAXDAHBANETO,

Ycnyrara BKIo4Ba:

* TTLAHD H3CRORBEHE HA NOMBLISHWET)

Ha DOCPYABAHETY /TEMREPATYPA, BAAMXKHOCT,
BEHTHNALUWAS

Pazonakoeane v cicneapane 3a MexasnHn
nNehexTu, APOBERKE 33 ChUTBETCTBHE Che
eneunuKatmaTa

OO KOHTPON 38 WANBABEHNE HE MOHTAXKHWTE
patioTu

MpoBepka Ha OTABNHWTE BLAMM

Ha 6H0PYABEHETO, KabenHN 1 tINHHK

NpUcHLe HEHNA

M3BBoUIBaHE Ha BOUHKK HEODX0AMMA N3MEpBasns
TecToBe 3a (HYHKLMOHANHOCT NDJ| HarpeXeHwe
Ofyuenve Ha 0GChyXBaWWs nepeoHan,
VAFOTBSIHE KA HEOOXOJMMHUTE AIOKYMEHTH
INPOTOKONM, FRPAHEMOHEN KapTIH/

Hactpoiikuk v nporpammpane sa obopyapareTe

BAPHO C
OPUTMHANA

Sy
~X



iy

Wﬁ’gﬁ

-
£E

il

ENeKTROPAANPEASTUTENHATE CUCTEME HA KITMEHTE C HATOTRANR Ha
NPenopbKK 38 MOAEDHU3ALMS HE ChIECTRYBAELUTO 0GOPRYIBaNE ¢
NOBMILIABaHEe Ha BHeDIAHaTa epeKTHBHOCT.

Ycnyrara BxioYBa:

= Ornep Ha o6ekTHTe ¥ 3ano3HasaHe ¢ 06opyaRaHeTo
¥ HErOBAYa JOKYMEHTALMEA, NPOBEMIaHe Ha
uaMenBaHus, KaKTo 1 3anuc Ha HaHHUTE Aphl peanHo
paboTelun CHCTEMU 11 KOHCYMATOPI [HANPEMEHAS,
TOKOBE, YECTCTE, (PAKTOP HA MOWHOCTTA,
KOHCYMUDAHE BKTHBHA ¥ PEaKTMBHA eHeprus,
XARMOHWYHA MSKPUBSBAHUE, TUMKCBE, HECKMBTDNSA/

+ MasbpllBake Ha Tepmorpadicke sacHeMane
€ MHPPEYEPBEHA KAMEDA; NIMEpBaHE Ha
CLTPOTHBRERNE HA 3A3EMUTERHUTE KOHTYPU

+ [poBepka v3NPasHOCTTa HA EREKTROHHK Y Lindiposw
FaLATH B NpeKsCBa4i HUCKO Hanpemeune

+ VaroTBAHE HA MPOTOKOMM U ZOKNAAM © aHaNn3
HA PEIYATATUTE OT PBANHO 3aNKUGARNTE BaHHK 1
PRENCPBKY KbM KNHMeHT2

]
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Lien: KoMnjiekoHa npoBepka Ha ChrTontne
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Lien: Nosulapane Ha HAASKAHOCTTE, HE30NacHoCTTa 1 eheK THBHOCTTE c%
Ha 0B0PYABAMETO, YObBBPLUEHCTBAHE ¥ ONPCCTABAHE HA TEXHAUECKOTO
GOCIYKBAHE 1 VABLIDKABAKE CPOKA Ha SKCRNOATALMS.

Ycnyrara BKAKOYBA:

-

MacrepBate Ha ChilecTayBaloTe oopyabaHe

33 eneKTPOPasnpeneneHie v OnpeensHe
KOHCOMFYPALMATA HA HOBOTO

flogbep Ha 060PY ABAHETO KATO PEKOHCTRYKUMS,
CLUTABAHE HE CreundyKaLnes Ha OTRRNHUTE
KOMMOHEHTH ¥ NMPUMHAANEKHEOCTH, PA3patoTaaHes Ha
apanTaLMOHHUTE YOTROWCTRA

VapaGoTeasie M BOCTEBKE HA FOTOBD 38 MOHTAM
HoBo oBopyaBane

ARanTalLvs M MOAEPHU3ELMA Ha CbllBCTRYBawara
4geT ¢ HOBOTC ofopynsaHe

%
%

=
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Uen: PemorT, NROMUNakTuga 14 TecT Ha Usiarta rams
oGopyasare Schneider Eleciric va MacTo 1 8 CepBraHA YoNoBKS.

Ycnyrara BKAIOYBa:

+ [MarsocTiuka npy CNassasHe Ha MECTRYKURNHTE
Ha FIPCM3BOAANTENS; NPOBEXIGHE HA PDEMOHT B
CROTBETCTAKE C NPOLSAYDNTE HEt KiImMERTE 38
M3IBENJIAHE M BLBEXKAARE B eKCNNoaTalmn Gea
BNMREE BLOXY PAGOTATE HA KOHCYMATOpUTE

+ BL3MOXHOCT 33 NPeoCcTaBsHe Ha 060POTHO
OG0PYABAKE NDE3 BPEMETO HA PEMOKTA B CEPBUANK
yenosust

« WMaroTeane #a FpoTOKON 38 ChCTONHMETO HA
clopyAsaHeTo

+ Marorsane Ha PeModTeH NPOTOKON 34 MasbpilleHara
HeAHOCT

+ Mapapane Ha T apaHUMoHHa xapTa cnej
NPYKAKYBAHE HA PEMOHTHATE AGRHOCT.
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Llen: Ofeansquapane ¢ DE3eDBHN UaCTW 33 HOBO ¥ CHETO OT
MPOU3BOACTRO OBOPYHBAHE N0 CHeLMOUKALNA Ha KIKNeHTa.

Yenyrara Bnovysa:

CHafpssase ¢ Pe3ePBHY HacTy FID XKenakue
Ha kNMerTa Ges BRaraqe Ha TPyL B CbOTBETCTEME
ChE CTAHASPTHATE CPOKOBE HA NOCTABKA

Bnarake Ha pe3epBHY YBCTU KETO 3aMRAHE Ha
AedeKTHY TAKKBA APY PEMOHTHA AeiHoCT
MoambpIKane Ha CKNAH0BN HANMHHOCTH TIpW
MpeasapuTento 3arsawate o7 CTpaHa Ha KAMeHTa
MoAGOP Ha ONTUMAAHY KOMINEKTH OT DE3SDNBHK
YACTH DK ONEPETHBHY PEMOHTH
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“ V OPUTWIHANA

=



{’;% m@ﬂ: Janoanasane ¢ HOBUTE TeHOSHLIAK, TeXHONOIA M DeLLeHWS NDK
_ﬁ NROBKTHDAHE, N3ITLENHEHKWE 1 QRCTNOI TS HA SNSRKTRMYSCKK MHCTANSLWA,
jé Paaytraaama H3 CLEReMERHUTE DellRHKS M CoallcTRa 3a aBToMaTvuialns

E;%‘; W @HEDTARHA GEKTHBHOCT, YOBOABAHE HA HAl-00pUTe NPAKTYKK U OTT

 ma Schneider Electric 3a noBuuiaBate KOMNSTEHTHOCTTA ¥ BKCHERTHU3ATA Ha
B KIMEHTUTE B TAXHATA @XEIHEBHA LeiHOCT.

Yenyrarta BKIIOYBa: NpepuscTea
+ Ofiyuekua B NOKankM y4etun LeHTRORS — L » O0YHGIASTEA GO IDOBEMC AT OF
TEXHUYECKM NAGOPATONMY HE TEPUTODMATA Ha THACOROR T LIPS0 38 103
TEXHAYSCKI yHnBepouTeTH B rpanoeete Codun, W OAKCTIONT I
Tinoeyws 1 Pyce © O0Y AT GE G BOAREGH O GRIPER T
- Oﬁyqenue N 3873KaA Ha KNKeKThTE C'bDﬁp&Si-lD WARCKIIAR @ CTANRAPTT Q
TEXHATE HYX W OF NOBULIABAKE HA CTeneHTa = P e DAEGOrEITITINE 20 T ¢ m q
HE TEXHUHECKETa KOMMETEHTHOCT Ba nepccHana CRARY NEREM, JEOD GRG0 DA q
OTHOCHO eKCITICATANATA 1 NOARDEKKAETS Ha UYL Q x
MHCTaRMPaHoTe oiopyapase < DHRBNRBENE Chn GTHEPAITIERDN Yaebinhk vl x S
+ QBy“eHNA B MEXAYHAPOAHY TPEHUDORLUHN KA TETIOSIET PN Q.. [ -
LieHTpORS Ha Schnaider Electric (. =
0 A,
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Ham: Perynsipro npohulakTivHo TeXHKUHECKO COCNyBa
YA LIDKABAHE CROKE HE SKCTINCATALMS W MOJILIDKAHE HA BUCOKS
MAACKAHOCT NP RAdUTATa KA 0BORYIBAHETO

Ycnyrarta BKnioYBa:

= QrReg v NpoBepKr Ha MEXaHWUHOTO CLCTOSHKE
Ha cOOpynBAHETo
TecToBe 1t NPOBEPKA HA EREKTPUUSCKUTE
XapaKTepueTHKK
lopewa Tenedionka avHnA 24 yaca B [eHONOLIKET0
C BLEMOMHOCT 32 KOHCYNTALMY Wnv npeaasaxe Ha
WHDOPMALINA TDK ABADKAHK CUTYALIMY
CHabpRBEHE C Pe3ePBHI YacTN NO (vKcHpas
CPOKOBE 38 NOCTABKA
PokymenTypane Ha npothrnaKThiEnTe BefHocT¢
¥ NPOTOKOAMPEHE Ha PEANHOTE CLUTORHWE Ha
oBopyaBpanevo

34
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KOMMNEKTHY DABNDERErMTenHK yoeilu, HecToThy DarynaTopy,
Cothetaprapy, CHOTSMN 38 CrDEAEH ¥ GHEDIVCH MEHMIAMEHT,
CHUCTEMY 33 DE3SDBMDAHE HA 3aXDAMBAHETO ...

Yenyrara BKo4vBa:

+ (MUHEHCKHPAKEe HA NPOEKTU C
MUHAMAanHa cTolrocT 15 000 Espo

« ApaHcoso nnaliaxe ot 20%

» Mepuog Ha nuavkra oT 6 a0 48 Meceua

Wit Q00PYABEHE, NPEANAraHo Ha AN TRAHCDODMETORH ypetn,
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Enexrpopasnpepenexne
CpenHo HanpeXxeHune

KomnneKTHu
PasnpepenunrtenHu
YcTpoincTea

Fama SNVI6
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fama SM6

OnpepeneHns

Crenea cnmesx #a likadobeTe oF ramata SMS,
KOUTG Ge UINON3BaT 8 TpaHchopMaropinTe
TIOOCTANLMYE 38 cpemto ilar’[p{ﬂ}K@HH@/HHCI(O
HANREKEHKE ¥ B NDOMUENSHNTE PasNpeRennTenyn
ypensu,

u B, IMC, IMB: sxoger vk saxonen WwKap

E PM:; MORIHOCTEH PaBeMHUTESR CbGC GTOMSNE M
npepnasurenn

m OM, QMC, QMB: KoMBuHalLMA mMolsHooTeH
pPaseauHUTEN - NpeflasnTent

® CRM. KOHTAKTOPR t KOHTRKTOP ¢ Rpenasitent
B DIVI1-A, DM1-D: epuH pasefHutel ¥ npekbesay
w DVI1-W, DM1-Z; nasaaaem eMsMYed NpekseBayd
" DMI2: fea pasessriTens 1 npekheead

m CM, CM2: HanpexmTeniu TpanchopmaTopu

u GBC-A, GBC-B: namepsare Ha ToK n/nm
HANpeKeHe

a NSM-kaGemr riasis BXOAAUIN W pesepaiu

n NS-wHHIE 33 rNaBpsuTe BXORAIM Kabenm i sa
pesepBHnTe Kabenm

® GIM: mexguHen WwreH wikad

m GEWM: npexopen wikad VME/SME

1 GBM: cpupseauy, wicad

u GAN2, GAM: cobpseau, tixad 53 BXOAAWMA Kaben
w SM: pasenusren

¥ TM: Tpasicpopmaropen Lxkad opeaHe
HanpeeHne,/HNCKO HanpeXeHe 3a "coBeTBeRM
Hyom”

™ Apyrn iKkadope: KoHcynTrpanre ce ¢ Merlin
Gerin,

-

Obnacm Ha npunoxexHune
TpancdopmaropHu noacTaHumn 3a
CPenHO/HNCKO HanpexeHvie
UTE crangapta
SGOHETHA NOGHCTEHLINA CPOAHO HAMpPOMOHUS
MEPOHO HE CYPRINA CPOGHE HATPOKONHE)
exonmua
e o1
sEXpansana
MORCTRHUAA

ABoHaTHa

ROOCTRHLIH CPOLHT

HAFAPOKBHUD Tpasncdopmaropka
Koméuuupana oBwooTeona {mopeiie 1a crpana NORETARLUA
pe3npenanTenia/a6oHaTka HUGHKO RaNpekente) CPEHO/HACKD
MOACTRHLIF HANPONOHUL

M M M

HEXOLAWA NMHEAR
Kb QT
KA
NERCTANIAY

OPVIN CTAHKSPTI
A6OHATHH NDECTAHLNN CPSARD HATIPOXKOHME
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O6nactn Ha NpUoXKeHne

{npoptmkeHne)

Mpomunwnesn pasnpegenuTenHn ypeasu

Paanpenennronis ypeasa
BM1-A CM QMG

GBM  DM®-A QMG

Brofusn s Nel or
aGOHATHE RORCTRHUNA
CPOIHO RANPOMEHNS

TpaxchopMaTopHN AORCTalUNM
CREIHG/ANCHE HATpOXHKOHL

"] NSM-2 GBM  SM

™

Bxopawe anipa N2 o7
aboHATHA HOCTaRUNS
CPAAHO RARPGHEHUE

NEM-I OM CRM CAM

Pesupien redeparop

PoanpepenuTonse ypensa

CM  GM QM BMC

PRippRiG 3aXpassane

IMB  GBM MG am Cm

T

R Ao N
t

P ———

Brogrmua mos b1 or
60HATHA NOACTAMUNA
CPBNG HARPENaHUE

b,

Bxogawa nnswn N2 or
aBoHaTHa NORCTAMIEA
CPEEHO HETTDEKOHIS
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fama SM6

BoeepeHve

Famara SMB ce CLOTOM OT MOAYIHYE METAII#M
wxKadope, KOWTG CeEbKAT GUKCUpann kK
KEBIROBEMY KOMITIOKTIHHM KOMYTALMOHHA yoTpokeTEa
uaoRauMa o7 eheras (8F6), exmousawm
NMOIHOCTHY PazelnHUTe s,

rmpewpeoayy Fluare SF1 wom 8F set;

Koutakropy Rollare 400 snu 400D,

paseMHATENI.

HEENO

Likadosete SME ce nanonspar B CEKUMNTE CREOHC
HaNPEKEHINE Ha NOACTAHLUUTE CPeHO HaNPeKeHUe/
HIUCKO HANPEXKeHue B OBIeCTREHTE
pasnpefenuTenil CUCTEMI 1 B aBORATHATE MM
PaSAPeSeNUTENHN NOHACTAHUNY CPREOHO HANPENIeHUe
oo 24 k.

B formbriHese Ha TEXHUUSGKATE ol XapakTeprcTiki,
SM6 orroBapst Ha MaUCKBaKKTa 33 3aWMTa Ha
usova ¢ coBorsenooTTa, [Lkadoretre SMB ca nechn
33 MOHTZOK Uf 38 QKCTUIOATREUMA.

iikadosere SMB ca npeonasHadeny 5a akpUTKH
yBens: (P2XC) PasvepnTte uM Ca KOMTBKTHW:

E upounHa 375 go 750 mm

B sheoqrka 1800 mm

® Lnsounia 840 mm

Toea yNECHARA MOHFAKA B MKW NOMOLECIHA U B
crnoBsenk noperarLm. KabenuTe ce caLpanar npes
AsglHaTa Yacr.

Bouary dyHKumn Ha ynpasnenne ¢a UeHTPSEMSHpani
HEL MMUEBETA NNoYa, KOBTO YNPOCTRBA paboTaTta.
BrnokopeTe MOfaT Aa Ce ChOPLIKAT C PasfuuHy
OONENHETENIY YOTRORCTRA (PeReTa, TORORIM,
raMepEarerHn TpascdopmaTop u ap.)

Cranpaptn

LilikadhoreTe SMB OTroBapar ita CREHNTE NPErIoPLKH,
CTAHPAPTA U cllelndUkaLmm;

B npenopekn IEC 298, 265, 129, 694, 420, 56,

m UTE crakgapriiNFC 13,100, 13.200, 64.130, 84.160;
m EDF creunduxawan; HN 54-3-41, 64-5-43.

OsHadeHue

Likadopete SME ce UBEHTHOUEPAT NO KoR, KOWTS
BKMIOtIBA!

R UHANKaUEs Ha QYHKLMATA, T.e. KOMa 12
eNeKTPUURCKATA CXemMa:

M - QM - DM1 - CM - DM2 - 1 a1

W HOMMHAMHUA TOK:

400 - B30 - 1250 A;

M HOMUHARHOTO HanpoxeHine:

T2-12-175 - 24 kv,

M MAKCUMENHNTE KPATKOBROMOHHE CTOAHOGCTHE Ha
TOKA!

125 - 16 - 20 - 256 kA/1s

Apumep

Mpw wiad csisauen kavo IM 400 - 24 - 126

K M osHauaBa BXOOEH Wi UBXOMARH LEKad;

m 430 canavapa, w8 HOMUHANHWAT TOK & 400 A;

| 24 o3HaYaBa, Ye HOMURANHOTO HENPeHeHne ¢
24 kv,

W 125 osHauaBa, Ye MAKGUMATHWAT KPATKOBPEeMeleH
ToK e 12.5 kA/1s.

O6wo npepcraBsiHe

BAPHO C
OPUTVHANA
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06110 npeacraBsHe
{(npopbmKeHe)

OcHoBH® SNeKTpUuYeCK XapaKTepncTnKy
CromsocTATe SRAcHN NO-JOMY ¢a 32 PRSOTHY TeMmeparypu or 5° C go +40° C v aa

MOUTEK NPK HAIMORCKA BrCoYMHa rog 1000 m.

HOM, Banpekente (kV) |72 [12 {175 [24
yBOnauMOHHOMWMBO
50 Hz / 1 min KbM 3607 20 28 38 50
(k¥ rms} My oteope- 23 3 45 60
HI KOHTAKTH
1.2 /50 us WNBONAL B0 75* 35 125
(V' i) m/y oeope- |70 10 145
L1 KOHTaKTH
N3WNOUBETEREH YOK
harchOpMaTOPH Ha 16
rpasen Xog {A)
Kabenu Ges Tosap (A 25
Maxcumanen kparko- 25 {630 - 12504
BpenteHeH ToK 20 1630 - 12507
A/ 19 16 630 - 1250A
125 1400 - 630 - 1250A

ToKbT Ha BKICHBAHE & PaBOH Ha 2.5 MuTH MAKCUMATHIR IDETHORPEMEHET TOK.

* 60 KV nug 2a wikadga CRM,

O6win xapakrepneTmky
MaKeumanHa N3KBoMBaTenta CnocobHoCT

Hom. Hanpexesue (k)  [7.2 12 [17.5 2q
wKapoee
1M, IMC, IMB, 630 A
NSM. kaGenu,
NSM-umHn
PN,QM, GIC, ORIB 25 kA [20 kA
CRM 10 kA 5 kA
CRM ¢ npennasutenn 25 kA 12.5 kA
DMA-A, DM -0, DAM1-W,
DM1-Z 25 kA 20 kA
BM2 20 kA [16 kA
YCTORUNBOCT
wKadope mexannuHa slleKIphuecKa
YCTOMUNBOCT YCTORMUBOCT
I, IMC, IMB IEC 265 iEG 265
PM 1000 onrepausm 100 nakmouBaHns
QM*, QMC*, QMB* npu In, cosg = 0.7
NSM-kaGenn,
NSM - awsn
CHM EC 56 iEC 56
300 D00 onspatim 100000 naKmoupaHus
npu 320 A

300000 M3KmOUBAKKS
Rn 250 A

DAM1-A, DME-D, DM1-W,
DMI-Z IEC 56
DM2 10 000 onepatny

ICC 56

4 nakmougaiing
npu 125 kA

10600 wakmousaruA
ngw In, cosgp = 0.7

*oriopen Mpenopbkata 1EC 420, Tpu Makmousakns npu cosp=02

mATECA /12 RY

m 140G A /24 kW

YeroiuuaocT Ha eAekTPOMATHWTHI CREYHICHIS
B pereral nafepiar 4 kY cnopea Fipenopukara IEC 80.4;
N OTANISHYSL

3 eAEKTPHUECKD None:

- 3arhxeate 40 dB npu 100 MHz;

- aarwxparie 20 dB npu 200 MHz;

0 Mar{uTHo nonre: satuxpaHe 20 dB nog 80 Mhz
Temneparypm:

W HA chxpaveime: of 40°0 o +70°C

B padoTHr, o - 5°C po +40°0

W 38 gOYTH TOMNeRatypy oe obpprere KM HAc.

BAPHO G
PUTWHANA
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