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Lla HacTaHoBa w040 ekcnnyaTyBaHHA (Ha gani — HE) npu3HayeHa ans 03HanoMIseHHs
o6cnyroByto4oro nepcoHany 3 6yaoBoto, 3 KOHCTPYKUIEH | NPUHLMMOM poBoTH Cyxmx Tpa-
HCdhopMaTOopIiB BHYTPILUHBLOI YCTAHOBKM, @ TAaKOX A5151 NPaKTUYHOrO BUKOPUCTaAHHS MPU eKc-
nnyaraudii TpaHcdopmMaTopis.

HactaHoBa Wwoao ekcnnyaTyBaHHA MiCTUTb: ONUC, NPUHLMN poBOTKU, 4OAATKN, @ TaKOX
iHdbopMmaLLito LLOAO TEXHIYHOrO 06CNyroByBaHHS.

TpaHcopmaTopu 3 NpUpogHMM NOBITPAHUM oxonomkeHHam Tuny TC3I1, TCI1 3
NNTOK enokcnaHok isonsuieto obmoTok Tuny « GEAFOL» BUroToBRslOTECA Ha Hanpyry oo
6 - 10 kB, notyxHicTio Big 100 go 2500 kB-A.

TpaHcopmaTopu 3 npumycosum oxonogxkeHHsam Tuny TC3IMT1O, TCIJ10 suroTosns-
t0TbCA Ha Hanpyry o 6 - 10 kB notyxHicTio Big 250 go 2500 kB-A.

TpaHcopmaTopm BignosigatoTs Bumoram CTY EN 60076-1, ACTY EN 60076-11,
TY ¥3.49-00213440-059-2002 «TpaHcdopmaTopu cunosi cyxi noTyxHicTio Big 100 go
2500 kB-A knacy Hanpyru 6 - 10 kB».

Mpun ekcnnyaTtauii TpaHcopmaTopiB HeobXxiaHO kopucTyBaTucs «[paBunamm ynaw-
TyBaHHSA enekTpoyctaHoBok» (MYE), «lMpaBunamm TexXHIYHOT ekcnnyaTauil enekrpoycrta-
HoBOK cnoxumBauisy» (IMTE), HMAOIM 40.1-1.21-98 «[lMpaBnna 6e3neyHoi ekcnnyaTauii ene-
KTPOYCTaHOBOK CMOXUBaYiB».

TpaHcdhopmaTopu NOBMHHI eKcnyaTyBaTUcsa KBanicikoBaHumM 06CryroBytounm nep-
coHanowm. lNMepcoHan, skui obcnyrosye TpaHcopmaTopu, MOBUHEH:

— MaTu cneuianbHy NiAroToBKy, ska 3abeanedye npaBunbHy i 6e3neyvHy ekcnnyaTadito
TpaHcopmaTopiB;

— TBepAoO 3HATH i YITKO BMKOHYBaTN BUMOTrnN AaHol HE Ta cynyTHIO HOpMaTUBHY [OKY-
MeHTaUito;

— BiflbHO po3bupaTncs B TOMy, SKi eneMeHTM NOBUHHI BYyTK BigKNIOYEHI B nepiog
PEMOHTHMX POBIT;

— BMIiTK i 3HaTK Ta 3abe3neunTtun 3axoam 6e3nekn, nependayeHi npaBnnamMmm TEXHIKM
6e3nekn i HE;

— 3HaTW NpaBuia HagaHHA NepLlol MeanyHOoI A0NOMOrM NOTEPNINOMY Bif AT ypaXeH-
HIO €NEeKTPUYHOro CTPYMY i MaTu NpakTUYHI HABMYKM NS HagdaHHS nepLuol 40NOMOoru;

— BMiTW opraHidyBatu 6e3neyHe poboye Micue Ta MaTu opraHisauinHi HaBUKK aAns
CTBOPEHHSA HOopManbHOi poboyoi atmocdepu.

Y cknagi 6puragm npu obcnyrosyBaHHi TpaHcopmaTopa, NOBUHHO BYTH HE MeHLle

OBOX NpauiBHUKIB, OOMH 3 KX NMOBUHEH MaTn rpyny 3 enekrpobesnekn He MmeHwe V.
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10MnNC | POBOTA

1.1 MNMpwu3HaveHHs

TpaHcdopmaTopu Tuny TC(3)IM1, TC(3)INO 3 izonauieto Tny « GEAFOL» npusHayeHi
A5s pOo3roAiny enekTpuYHOI eHeprii Npu yCTaHOBLi B MPOMUCIIOBUX MPUMILLIEHHSX i FpO-
MagCbkux ByaiBnax, Ansa SkMx npea'sBnsaioTbCa NigBULLIEHT BUMOTN LLIOAO NOXEXHOT 6e3-
neKkn, BUBYX03axmLLIEHOCTI Ta €KOMNOTiYHOT YNCTOTMW.

YMOBHe no3Ha4yeHHsa TpaHcdopmaTopa:

T — TpudasHum;

C — oxonomxeHHA NpupoaHe NoOBITPSHE;

3 — 3axuLlEeHe BUKOHAHHS;

11 — nuTta isonsauis o6moTtok Tuny «GEAFOL»;

O — 3 NpMYCOBUM OXONOKEHHSAM.

[Micna niTepHOro No3HavyeHHs LungpamMm BKasytoTbCA HOMiHaNbHa NOTYXHICTb, Hanpyra,
KniMaTn4yHe BUKOHaHHSA, KaTeropis po3MiLLeHHS.

1.1.1 HomiHanbHi ymoBu poboTn TpaHcchopmaTopa:

a) BucoTa Hag piBHeM mopsi He Binbwe 1000 m;

0) TemnepaTtypa HaBKOMMLLHLOMO NOBITPS Big MiHyc 25 °C go nntoc 40 °C;

B) BiJHOCHa BOJIOriCTb HAaBKONULLHBLOIO NOBITPs He BinbLie 80 % npu TemnepaTtypi
nntoc 25 °C, cepegHbopivHe 3HadeHHs 60 % npu Temnepatypi nntoc 20 °C;

) HABKOSMULLHE cepenoBuLle — He BMOyxoHebesaneyHe, LWo He MICTUTb arpecuBHNX

napiB i rasiB B KOHUEHTpaLisax, WO MOXYTb NPU3BECTWN 40 KOPO3il MeTaniB i NOLIKO-
[PKEHHS i30M15LiT, @ TaKOX HEHAaCUYEHi CTPYMOMPOBIAHMM NUITOM.

A) TEXHIYHI XapaKTepuCTukn enekTpoeHeprii nosuHi Bignosigatn CTY EN 50160.

1.2 TexHi4Hi XxapakTepucTuUKku

OCHOBHI TEXHIYHI XapaKTepUCTUKN TpaHCOpPMaTOopIB - NOTYXHICTb, Hanpyra, CTPyM,
BTpaTW (aKTMBHI, MACMBHI) Ta iHLI TEXHIYHI AaHi, @ TaKoX pe3yribTaTu 3aBOACLKUX BUMPO-
OGyBaHb BKa3aHi B NacnopTi, WO BXOAUTb 40 CKnagy ekcniyatauiiHol JOKyMeHTau,il.

1.2.1 NabapwuTHi, ycTaHoBYI, NpUeaHyBarbHI pO3Mipu i Maca TpaHcdopMaTopa BKasaHi
B rabapuTHOMY BKMaauLui, WO BXOAUTb B CyNnpoBIiAHY JOKYMEHTALH.

HopaTtkoBo go gokymeHTauil ans tTpaHcdopmartopis Tunis TCIMJ10 ta TC3IM 10, goaa-
€TbCA CXeMa eneKkTpuyHa NpuHUMNOBa nigeaHaHHAa BeHTUNATOpPIB (O4) Ta nepenik (M34).

1.2.2 TpaHcdopmaTopu NOBUHHI BUTPMMYBATK B eKcnnyaTauil yaapHi NOWTOBXM
CTPyMOM.

[nsa cyxux TpaHcdopmMaTopiB, KpiM TpaHcopmaTopiB BNacHNX notpeb ons enekrpo-
CTaHUji, BIiQHOLWEHHSA Oit040ro 3Ha4YeHHS yOapHOro NowToBXy CTPYMOM A0 HOMiHAsIbHOro
3Ha4eHHs CTPyMY (KpaTHICTb) HE NOBMHHO NepeBULLYBaTK 3Ha4YeHb, BKadaHux B Tabnuui 1.
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[nsa TpaHcdopmaTtopis BnacHnx notped, NoBuHHI 6yTn He GinbLue — 3, Npu NOBTOpPIO-

BAHOCTIi He BGinbLue - 2 pa3u B AEHb.

Tabnuus 1
Yucno yaapHux nowTtoBXiB 3a nody |KpatHicTb, He Ginble
[0 3 BKITHOYHO 3
Buwe 3 » 10 2
Big 10 » 100 1,1
100 » 1000 1

Mpwn yncni yaapHux nowtoBxis cTpymoM noHag 100 Ha goby abo npwu ix TpuBanocTi
GinbLe 15 ¢ cnig NpoBOAUTM NOroAKeHHsA AaHnx ocobnmeocTen poboTn BUpoby nepea
0POPMIEHHSM 3aMOBEHHS 3 BUPOOHNKOM.

1.3 bygoosa Bupoby

1.3.1 TpaHcdopmaTopu CknagarTbCA 3 TaKMX OCHOBHUX CKMafanbHUX OOMHULb:

— MarHitonposoay;

— 0BMOTOK, PO3MiLLEHNX HA MArHiTONPOBOAI (aKTMBHIN YaCTUHI);

— BigBogis (Beoais BH i wunH HH);

— 3aXMCHOro Koxyxa (ans TpaHcdopmartopis Tunis TC3IJ1, TC3IJ10);

— BeHTUNATOopIB (4Nna TpaHcdopmatopis Tunis TCIT10, TC3IJ10).

1.3.2 Knac HarpiBocTiikocTi obmoTok BH-HH TpaHcdopmaTopis 3 isonsuieto tuny
«GEAFOL» — F (155 °C).

1.3.3 MarHiTonpoBig BUroTOBASIETLCSA 3 BUCOKOSIKICHOT €MEKTPOTEXHIYHOT cTani.
CnevuianbHa nopiska Ha niHii « GEORG» i MeToan cknagaHHs 3i CXEMOK LUMXTOBKM
«Step-lap» i3 3acTocyBaHHAM BaHAaxiB, CTXKHUX LUNWIBOK, CrnevlianbHuX Kneis 3abeane-

YylOTb HU3bKi BTPaATN HEPOBOYOro xoay i piBeHb LyMy.

[nsa 3axucTy Big KOPO3ii 3aCTOCOBAHI KpeMHinopraHivHi papou.

1.3.4 O6bmoTkn BH cknapatoTbCst 3 OKpeEMUX KOTYLLIOK, 06MOTkM HH BUrOTOBNAKOTLCS 3
antoMiHIEBOI CTPIYKK, MiCNA Yoro 06MOTKM OKPEMO KOXHa 3anuBaloTbCa KOMNayHAO0M TUmMy
«GEAFOL» Ta 3anikaloTbCa y BigNOBigHMX NeYvax.

1.3.5 KepyBaHHS Hanpyrot TpaHcdopmaTtopa NpoMikkom 2,5 % Ha BenuunHy £2x2,5 %
Bif, HOMiHanNbHOI BigOyBaeTbLCS NpuU BigKOYEHOMY Big Mepexi TpaHcdopmaTopi (MB3).

lNepemMukaHHA 30iNCHIOETLCA MO cTOpOoHi BH 3a paxyHok nepemMnyok (iX nepectaHoBKM),
po3MiLleHnx Ha obmoTui BH.

1.3.6 [Ins 3axucTy Big neperpisy TpaHCcOpMaTopu KOMMMEKTYIOTLCA NPUCTPOEM
Tennosoro 3axucty pene TR-100, TR-100M Ta iHWWMK (MPY NOrOOXKEHHI 3 3aMOBHUKOM ),
kepoBaHi Tepmictopamu PT-100, wo BctaHoBneHi B 06moTkn HH TpaHcdhopmaTopa.

Apxymr
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TexHiYHi XapakTepucTuUK1, BUMOrM 0O BUKOPUCTAHHSA, CXema MigKNiYeHHs Ta 3acTocy-
BaHHA aaHux pene TR-100, TR-100M Bka3saHi B iHCTPYKLIT, LLO MICTUTbCA B CYNPOBOAXYHO-
Yi AOKyMeHTAaUii B KOMMNEKTi 3 TpaHCOpPMaTOPOM.

MpumiTka — [JMBMCb HanawTyBaHHA perne, Woao TemnepaTypy curHany neperpisy.

1.3.7 B TpaHcdopmaTtopax tunis TCIT10 i TC3IJ10 npumycoBa umpKynsuis nositps
30INCHIOETLCS 3@ AONOMOrOK BEHTUNATOPIB, PO3TalLOBaHMX N0 6Gokax 06MOTOK TpaHC-
dopmaTtopa.

[Mpn pocsarHeHHi TemnepaTypu, BULLE MakCMMaribHO JOMYCTUMOT 34INCHIOETLCS
aBTOMATUYHMI MYCK BEHTUNATOPIB abo iX BiAKMIOYEHHSA NPU 3HWXKEHHI TemnepaTypu 4o
po6oyor.

Mpumitka — [InBncb HanawTyBaHHs pene, Woao temnepaTypy YBIMKHEHHSA Ta BUMK-
HEHHSA BEHTUNATOPIB.

KoHTponb Temnepatypy 06MOTOK 34iMCHIOETECSH aBTOMaTMYHO TEPMOPENEM.

TpaHcopmatopm TCITIO i TC3IMTO ocHaleHi HacTynHUMK TepMopene:

- yndpposum TemnepatypHum pene TR-100 abo TR-100M;

- iHWKXM pene (Ha BMMOry 3aMOBHWKa Npy 3aMOBIEHHI BUPOOBY).

[MepeBaHTaxyBanbHa 34aTHICTb AaHUX TpaHcdopMaTopis cknagae oo 1.4 HomiHanb-
HOT MNOTYXHOCTI, NpN 36epexXeHHi i30NALiNHNX BlacTMBOCTEN TpaHcopmaTtopa.

1.3.8 TpaHcdopmaTopu BUrOTOBSIAKOTECA 3 HACTYNHUMW CTYNEHEM 3axXUCTY:

- IP0OO - 6e3 koxyxa (Ha npuknag TCIJ1, TCIMNO);

- IP21 - 3 koxxyxom (Ha npuknag TC3IT1, TC3I0).

MpumiTka — Ha BUMOry 3amoBHMKa, MOXITMBE BUFOTOBSIEHHS 3 iHLLUMM CTYMNEHEM 3axXuCTY.

1.3.9 TpaHcgopmatopm Tunis TC3IJ1, TC3IJ1O Ha BMMOry 3aMOBHMKA BUTOTOBNSAOTb-
CSl B HACTYMHUX BUKOHAHHSIX B KOXYCi:

— 3 MOXIMBICTIO MiAKNIOYEHHS CMNOBMX kKabeniB yepes gHOo Koxyxa (kpim TC3INO);

— 3 WnHHUMK BMBodamun HH i isonatopamun BH 4epes kpuwiky TpaHcdopmaTopa;

— 3 wuHHMK BnBogamu HH i BH yepes Topuesi CTiHKM KoXyXa.

Koxyx TpaHcdopmaTopa, 3abesneyye 3axmcT TpaHcdopmMaTopa Bif BNMBY 30BHILLHIX
drakTopiB, @ TAKOX 3aXMUCT NepcoHany Bif ypaXXeHHS efleKTPUYHUM CTPYMOM.

1.3.10 Ha Bumory 3amMOBHUMKa, MOXITMBE MPOEKTYBaHHS Ta BUTOTOBIIEHHA TpaHCdOop-
MaTopiB 3 iHWMMU NapaMmeTpamn Ta BigMIHHUMWN KOHCTPYKTUBHUM BUKOHAHHSM.

YBAI'A! VY 3B'd3Ky 3 NOCTiINHUM BAOCKOHANEHHSIM KOHCTPYKLiI i TEXHOMOrT BUrOTOB-
NeHHs TpaHcdopMaTopiB, B AaHIiM IHCTPYKLUiT MOXYTb MaTU MicLe OKpeMi pO3BiKHOCTI Mix

ONUCOM Ta camuM BUPOBOM.
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1.3.11 NepeBaroto cyxmx TpaHcopmaTopiB 3 NTUMN obmoTkamu BH-HH, isonsuieto
Tmny « GEAFOL», B NOpiBHSAHHI 3 cyxummn TpaHcchopmaTtopamu, 3 obmoTkammn BH-HH, Bu-
rOTOBMEHUX TPaAULINHO 3 NPOBOAY, NPOCOYEHI €MEKTPOI30NALIMHUMM NakaMu, MaroTb Taki
nepesarmu:

— NigBULLEHY CTINKICTb Npu pO6OTi B 3annUneHnx NPUMILLEHHSX;

— nigBuLLEeHa CTINKICTb 0OOMOTOK A0 CTPYMiB KOPOTKOrO 3aMUKaHHS;

— CTiWKiI JO nepeHanpyr;

— MaloTb BUCOKY MOXEXHY Ta €KONoriyHy 6e3neky;

— HU3bKUK PiBEHb LLYMY;

— HE MICTATb WKIiANMBMX NOBIYHMX NPOAYKTIB pO3KNadaHHs npu poboTi npu nigsuLle-
HUX TemnepaTtypax;

— CTiWKi 4O HECMPUATIMBOIO arpecuBHOro cepeoBuLLa;

— MatoTb CcTabinbHi AienekTpUYHi BNacTUBOCTI 3 BUKIMIOYHO HU3bKMM PiBHEM YaCTKOBUX
pO3psAiB, LLO € rONOBHMM (hakTOPOM BMNIIMBY Ha TEPMIH Crybw idonauii i CTinkocTi ii 4o
nepeHanpyr.

1.4 MapKkyBaHHS Ta KOHcepBauiq.

1.4.1 MNosHavenHs pas: “A” (1U); “B” (1V); “C” (1W); “a” (2U); “b” (2V); “c” (2w); “0” (2N).

1.4.2 KoHcepBauito BUKOHAHO 3rigHO 3 TeXHiMHUMK Bumoramu (K[) nepen nakyBaHHAM
TpaHchopmaTopa. KoHcepBauil nignaratotb:

— KOHTaKTHI YaCTUHU CTPYMOBEAYYMX LLUNH | BBOAIB;

— OONTN 3a3eMIEHHS;

— LUWTKK, 3HAKN nonepenxysanbHi i T. 4.;

— Tabnunykmn (Npu HeobxigHOCTI).

1.4.3 TepmiH npuaaTHOCTI KOHCcepBaUii cknagae 12 micauis.

1.5 MNpaBwnna 36epiraHHs.

1.5.1 Npwu 36epiraHHi TpaHcopMaTopiB A0 MOHTaXy HEOOXIOHO BXNBATK 3ax0au, LLO
BMKITHOHMAIOTb MOXITMBICTb MEXAHIYHOIrO NOLUKOAXEHHS.

1.5.2 TpaHcdopmaTopm NOBUHHI 36epiratncs B 3aKpUToMy CyxoMy B NPOBITPHOBAHOMY
NpUMILLLEEHHI Npy TemnepaTypi Big MiHyc 45 °C go nntoc 40 °C 3 BiAHOCHOK BOIOTICTIO He
BuLle 80 %.

1.5.3 MNMpwn 36epiraHHi TpaHchopmaTopa, 3a HUM Mae ByTM BCTAHOBNEHO cUcTEMaTUY-
He CMOCTEePEXEHHS, SIK 3a pe3epBHUM.

1.5.4 3abopoHseTbes, 36epiraHHs TpaHCcoOpMaTopiB Ha BIAKPUTUX MangaHumnkax nig,
BMSIMBOM COHAYHUX NPOMEHIB i aTMocepHUX onaais.

1.5.5 KoHcepBytoue mactuno, HeobxigHO BiAHOBMOBATM MiCAS 3aKiHYEHHA TEPMIHY
MOro NpMAATHOCTI, @ TaKOX Yy Mipy HEOBXiAHOCTI nia Yac 36epiraHHs.
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1.6 TpaHcnopTyBaHHS.

1.6.1 TpaHcnopTyBaHHsS TpaHCHOPMAaTOPIB 34INCHIOETLCS 3ani3HUYHUM, aBTOMODINb-
HUM abo BOOHUM TPaHCMNOPTOM.

1.6.2 3aBaHTaXXeHHA Ta pO3BaHTaXXeHHS TpaHCcopMaTopiB 4ONYCKAETLCH 3iMCHIOBA-
TV KpaHOM, nebigkamu Ta iHWMM BaHTaXXOMigNOMHUMM MeXaHiaMamu, BaHTaXXOoMigNOMHICTb
SKMX BiANOBIiAae HoOpMaM Ta cTaHZapTam.

KyT Mk cTponamu He noBuHeH nepesuLlysaTh binbLue 60°.

1.6.3 Npwn nepecyBaHHi TpaHcopMaTopiB B rOPU3OHTANIbHOMY HaNpsMKy Ha KaTkax
HeobXigHO NepeKkoHaTUCb B HALIMHOCTI MiCLb KPiMfeHHS.

Kpinutnce 0o Bupoby 403BONAETLCS TiNbKM 3a ONOPHI €NeMEHTUN KOHCTPYKLUIT BUPOOYy.

1.6.4 KpinneHHsa Bupoby B TpaHCNOPTi Ta TpaHCNOPTYBaHHA Mae BiAnoBigaTv HopMam

Ta nNpaBunam, sKi 4itoTb Ha AaHUW BUA TPAHCNOPTY.
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2. IHCTPYKUISA 3 EKCMNYATAUII

2.1 BkasiBku 3axopfiBs 6e3neku.

2.1.1 TligknoYeHHs Ta BiAKNIOYEHHS WWH | KabeniB, a TakoX NpoBeAEeHHS BCiX nepio-
OVNYHUX ornagiB OOMYyCKaeTbCA TiNbKM NPUY MOBHICTIO 3HATIN Hanpya3i y BigNOBIgHOCTI 40
aitounx npasun - NMYE ta MTE.

2.1.2 lNepep BKNIOYEHHAM TpaHcdopMaTtopa nig Hanpyry nepesipTe HaAINHICTb NigkK-
NOYEHHSA 3a3eMIIEHHS.

2.1.3 lNigknoyeHHA TpaHcdopmaTopa 40 3a3eMITHY0ro KOHTYPY | BAMIPIOBaHHSA 3a-
3eMJIY0ro Onopy NPUCTPOID NPOBOAMUTLCS CrewianiaoBaHO opraHisauieto.

2.1.4 Tpwn aBapinHiv cutyadii 3 TpaHCHOPMaTOPOM: KOPOTKOMY 3aMUKaHHI, CUSbHIN
TPACLi, KOPOHI - HEranHO BXWUTU 3aX0AiB 40 3HATTH Hanpyrn TpaHcdopmaTtopa 3i CTOpiH
BH i HH o 3'dcyBaHHs NpyymMH Ta iX YCYHEHHS.

2.1.5 MNepemukaHHs Bigrany>xeHb 06MOTOK TpaHcopmaTopiB NPOBOAUTU TiflbKn1 Npu
MOBHICTIO 3HATIN Harnpy3i ([1B3).

2.2 Nopagok Ta BUMOTU OO0 BCTAHOBIEHHS.

2.2.1 TpaHcdopmaTop NOBUHEH BCTAHOBIIOBATUCA B 3aKPUTOMY He3anurieHomy

NPUMILLEHHI 3 XapakTepucTnkamu 3rigHo goaaTky A.

2.2.2 MipknoYeHHsa NigBigHMX WKH | kKabeniB Mae 34iMCHIOBATUCA TaKUM YNMHOM, LLIOO
He CTBOPIOBATU MEXaHIYHOro HaBaHTaXXeHHs Ha Bi4BOAWM Ta LWMHKM TpaHcopmMaTopa.

2.2.3 TpaHcdopmaTop NOBUHEH BCTAHOBIIOBATUCA Ha XXOPCTKUW (PyHOAMEHT i Kpinu-
TMCA pyHAAMEHTHMMKM BonTamu, Ans SKux Ha nanax (Biskax) TpaHcdopmartopa nepenbdba-
YeHi OTBOPMW.

[Mepepn ycTaHOBKOW TpaHcopmaTopa Ha pyHOaMEHT KaTku cnifg 3HATU. Moxrnvee
BCTAHOBJIEHHA Ha KaTKax 3 HaAiMHOW piKcaLlieto KaTKiB.

Takox nepeabadeHo oTBOPU Nig BCTAHOBIIEHHS BiIGpoonop Ans BCTAHOBEHHS TpaH-
cchopmaTtopa Ha BiGpoonopax.

2.2.4 Ha meTanoKkoHCTpYKUii TpaHcopmaTopa nepenbdadvyeHo enemMeHT KpinmeHHs
Ans 3a3emneHHs. [na npuegHaHHsa 3a3eMIoBarnbHOI LUMHU B HUXKHIN YaCTUHI METanoKoH-
CTPYKLii HasBHI 6OBULLIKM 3 KPIMNIEHHAM, NO3HAYEeHi YMOBHVM 3HAKOM «—==».

Mepea NpMegHaHHAM LUMHMW, KOHTAKTHY NOBEPXHIO BOOMLLIKM HEOBXIAHO OYNCTUTK BIg
3axXMCHOro NOKpUTTS (3Masku, hapbu i T. 4.).

2.3 MNigroToBka oo pobotn

2.3.1 o no4aTKy MOHTaxy HeobXxigHo:

2.3.1.1 BusHaunTu BignoBigHoO 00 HOpM 3rigHo 3 iHcTpykuieto MK 34.46.501-2003
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«TpaHcdopmaTopm cunoBi» (YMOBW MNigKNIOYEHHS TpaHcdopMaTopa, 06’eM i HOpMuK
BMNpobyBaHb NpW BBOAi B eKCnyaTauito i B npoueci ekcnnyaTauii, TpaHCnopTyBaHHS, po-
3BaHTaXeHHs, 3bepiraHHsi, MOHTaXy i BBe4eHHs B ekcnnyaTadito). «O6'em i HOpmu BUNpo-
6yBaHb enektpoobnagHaHHay (PL 34.45-51.300-97)

2.3.1.2 BUBUMTM CynpOBOAXKYOYY TEXHIYHY OOKYMEHTaLito, « TUNOBY iHCTPYKLIIO 3 eKc-
nnyaTauii TpaHcopmatopis cunosux» (MK 34.46.501-2003), nigrotyBatv MOHTaXXHWUI
MangaH4uk, obnagHaHHAa Ta maTtepianm.

2.3.1.3 lpoBecTu ornsga nakyBaHHA, NepekoHaTUCA Y BiACYTHOCTI MEXaHIYHUX YLLUKO-

[XKEHb i CKNacTu akT Npo pe3yrbTaTh ornsay nicns TpaHCNopTyBaHHS.

2.3.1.4 3HATK nakyBaHHA 3 BUPOOY i BMAANUTX KOHCEPBYOYE MACTUIIO.

2.3.1.5 lNpoBecTu 30BHILWHIN ornsag Bupoby. [Npu ornsai 3BepHyTU yBary Ha BiACYTHICTb
MeXaHiYHMX NOLLKOMKEHb, Ha 3aTsKKy 60OMTIB B MiCUAX KOHTAKTHUX 3'€AHaHb, HAsABHICTb 3Mi-
LLIEHHs1 OOMOTOK BIJHOCHO MarHiTONPOBOAY, @ TaKOX MILHICTb CKPINMeHHS MarHiTonpoBoAy.

2.3.1.6 MNpoayTn BMpobu Cyxmum CTUCHYTUM MOBITPSAM.

2.3.1.7 lepeBipnTK onip idonsuii o6MoTok MeraommeTpom 3 Hanpyroto 2500 B. Onip
izonsauii npu TemnepaTtypi 20 - 30 °C noBuHeH 6yTn anst obMoTOK TpaHCchopMaTopiB 3 HO-
MiHanbHot Hanpyroto 4o 1 kB - He meHwe 100 MOwm, 6 kB - He meHwe 300 MOM, BinbLue
6 kB - He meHLwe 500 MOMm.

2.3.1.8 BumipaTtu onip 06MOTOK. BUMipsiHi 3Ha4eHHSA He NOBWHHI BiAPI3HATUCSA Bif
3a3Ha4yeHux B nacnopTi 6inbLie HixX Ha £ 6 %.

2.3.1.9 lMepeBipnTn KoediuieHT TpaHcdopMaLil Ha BCiX Bianankax.

2.3.1.10 BunpobyBaTtn nigBuLLIEHOO HANpyrow NPOMUCIIOBOI YacTOTK AN Knacy Ha-
npyrn obmoTkn: oo 0.69 kB — 2.4 kB, 6 kB — 16.0 kB, 10 kB — 22.6 kB. TpuBanictb npukna-
OEHHS HopMoBaHoT BUNpobyBanbHOI Hanpyrn 1 xB.

2.3.1.11 Bumipsitu cTpym i BTpaTn Hepobo4oro xoay.

2.3.1.12 BunpobyBaTtn BKMOYEHHSAM NOLUTOBXOM Ha HOMiHANbHY Hanpyry.

B npoueci 3 — 5 — KpaTHOro BKMHOYEHHA TpaHcopMaTopa Ha HOMIHAsbHY Hanpyry He
MOBMHHI MaTW MicLe ABM1LLA, WO BKa3YyOTb HA HE3aJ0BINbLHUA CTaH TpaHcgopmaTopa.

TpaHcopmaTopu, 3MOHTOBAHI 3a CXeMOKo 610Ky 3 reHepaTopoM, PEKOMEHLYETLCS
BKITOMATN B MEpPEXy NiANOMOM Hanpyru 3 Hyns.

2.3.2 PesynbTatn BUnpobyBaHb TpaHcopmaTopa 3aHOCATb B NacnopT.

2.3.3 MNepLue BKIOYEHHA TpaHchopmaTopa cnig 3podutn npu BigKNtOYEeHOMY HaBaH-
TaXKeHHi (B pexumMi Hepobo4oro xoay) Ha HOMiHanNbHY Hanpyry Ha Yyac He MeHwe 12 roguH
A8 NPOCIyXOBYBaHHS | CNOCTEPEXEHHSA 3a CTaHOM TpaHcdopmaTopa.

Mpwn 3a00BINbHUX pe3ynbTaTax NePLUOro BKIIKYEHHS TpaHCcgopMaTop Moxe ByTu

BKIMOYEHUN NiJ HABaHTaXEHHS.
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2.4 MOXnu1Bi HECNPABHOCTI, IX NPUYMHK Ta CNOCOBM YCyHEHHS BKa3aHi B Tabnuui 2.

Tabnuusa 2
HecnpaBHicTb Umosipxa nputinHa Cnocib ycyHeHHs
HeCcnpaBHOCTI

1 BigkntoyeHHs [MepeBaHTaXeHHA NoHag 3HM3UTU HAaBaHTaXXEHHSA A0 HOMi-

TpaHcopmaTopa AO0MyCTUMeE, 30BHILLHE KO- | HANbHOro. YCYHYTU 30BHILLHE KOPOT-

Big Ail CTpyMOBOro pPOTKEe 3aMMKaHHSA, NOLL- ke 3aMmunkaHHsa. OrnsHyTh Bupi6,

3axucry KO[PKEHHS isonauji. npoBecTy BUNPOoOyBaHHS 3rigHO 3

n.2.3.

2 [MogaBa nigsuweHo-| MNMopyLlueHHA B pexuMi xmne- | BigHOBUTU HOPManbHUN PEXUM PO-

rO HEPIBHOMIPHOrO | NMEHHS. 60TK BMpOOY.

lwymy Ocnabna onpecoBka marHi-| NepeBipnUTh onpecyBaHHs
TonpoBoay abo ocnabno MarHiTonpoBoAy, a TakoX KpinneHHs
KpinneHHs OKpeMux aeTa- | NUCTIB 3aXMCHOMo KOXyxa, NOMiYeHi
nen ocnabneHHsa NigTArHyTL.

2.5 TexHiyHe ob6cnyroByBaHHs

2.5.1 Cknag i ymcenbHicTb 06CnyroByro40ro nepcoHasny BM3Ha4yaeTbCa npasuiamm
TEeXHIYHOI ekcnnyaTauii enekTtpoobnagHaHHs, Wo AiloTb Ha NiANPUEMCTBI.

2.5.2 [1o BKNtoYEHHA TpaHcopMaTopa nif HaBaHTaXXeHHA HeobXigHO nepesipuTn
HanawTyBaHHS | CNPaBHICTb BCiX 3aXMCHUX MPUCTPOIB.

2.5.2.1 lNpwn npoBeAeHHi Nycko-HanarogXyBanbHUX pobiT, Npyn HanawTyBaHi pene
TEPMO3axncTy TpaHcdopmaTopa, HeOOXiAHO NepeBipUTU HanalwTyBaHHSA perne, Wono
TemnepaTypHUX BUMOT:

— Temnepartypa crnpautBaHHa Tpusorn — 140 °C;

— Temnepatypa crnpautoBaHHa posdinneHHs — 160 °C;

— Temnepatypa BKNOYEHHSA NpuMycoBoro oxonmkeHHs — 90 °C (ana TC(3)IMNO).

YBArI'A! Pene tepmosaxucty TR-100, TR-100M Ta iHLWi, NOBUHHI XXMBUTUCS Bif
He3anexHoro Jpxeperna >XUBMeHHS.

HeBWKOHaHHA JaHOT BUMOTK, Bee A0 3HATTS rapaHTil.

2.5.3 BkntoyeHHs TpaHcdopmaTopa B MEPEXY A0MNYCKAETbLCS pOOUTN NOLUTOBXOM Ha
MOBHY Hanpyry.

2.5.4 Tig yac poboTn, TpaHchopmaTop NOBMHEH BUAABaTW PiBHOMIPHUI 3BYK, 6e3
Pi3KOTO LLYMY i TPICKY.

2.5.5 TpaHcopmaTtop, Lo 3HaxXoAUTbCA B eKcnyaTtauii, MOBUHEH MigaaBaTUCh:

— MOTOYHOMY KOHTPOJHO;

— nepiogu4yHNM PEBI3iAM NPy NOBHOMY BIKMHOYEHHI Bi Mepexi.

2.5.6 oToYHUM KOHTPOMb B cebe BKNoYae orngg BBIMKHEHOro TpaHcgopmaTopa.
Ornag npoBoanTbCS Ha BiACTaHi He MeHLe 1 M Bif YaCcTuH, WO 3HaxXoaaTbCs nig,
Hanpyroto.

2.5.7 lMNepiognyHa pesisia TpaHcopMaTopiB NPOBOANTLCS MPU NOBHICTHO 3HATIN
Hanpysi.

2.5.8 He ponyckaeTbCsa HaKoNUYEHHSA Nuny i 6pyay Ha KpuULLLi, Ha 3aXUCHOMY KOXYXY,
Ha BBOAaX, Ha MarHiTonpoBoAi, Ha 06MOTKax i Ha LUMHaX.
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2.5.9 MNomiyeHi B npoueci ekcnnyaTadii nopyLweHHsa nakogapboBoro NokpuTTa MeTa-
NeBMX YacTuH TpaHccopmaTopa, HeOOXiQHO HeranHo ycyBaTu LWNSAXoM nigdapboByBaHHS.
2.5.10 Cyxi TpaHcopmaTopu 3 obmoTkamu 3 izonsuieto « GEAFOL» B NOPIBHSHHI 3

MacnaHUMn TpaHcdopmaTopamMn BiApPiSHATLCHA TaKUM:
— MPOCTOTOO B eKcnyaTadir;
— 3HWKEHOO MOXEXOHEDEe3MNeKol;
— MiHiManbHMM OOrNAA0M;
— MPOCTMM KOHTPOSIEM CTaHy 3a pobovMMmn YacTuHammn TpaHcopmaTopa;
— CTIWKICTIO OO BMNAMBY BOrKOCTI Ta BONOrocCTi;
— BiJCYTHICTIO BUAINIEHHS TOKCUYHUX Ta I4KMX rasis (y BUNagKy noxexi);
— MamXe BCi eneMeHTn TpaHcdopmaTopa niaaarTbea yTunisauil Ta MOXNUBICTb BUKO-

PUCTaHHS X NP1 BTOPUHHIN nepepobLyi.
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OonaTtok A
(oosigkoBum)

Pekomenpadii woao BeHTunauii

1 MprpoaHe OXONOAXKEHHS.

1.1 BusHayeHHs BUCOTU po3TallyBaHHS | NnepeTuHy BEHTUNALIMHUX OTBOPIB.

Y 3aranbHomy Bunaaky npupogHe oxonomxkeHHs (AN) TpaHcopmaTtopa Mae Ha MeTi
pO3citoBaHHSA (BiOBiA) HAANULIKOBOroO Tenna Big CymapHUX BTpaT TpaHcdopmaTopa 3a Ao-
NMOMOrOK NPUPOSHOI KOHBEKLiT XONTOAHOro NOBITPS.

MpaBunbHO opraHizoBaHa cuctema BEHTUNALIT BKNtoYae B cebe oTBip nepepizom S
5151 BNYCKY CBIKOro NOBITPS, pO3TalLOBaHWUM B HWXHIN YaCTUHI CTIHW NPUMILLEHHS, | OTBIp
nepepisom S' Ans BUNYCKy Harpitoro NOBiTPS, PO3TALLOBAHUIN Y BEPXHI YaCTUHI NpoTune-

KHOT CTiHW, Ha BUCOTI H No BigHOLWEHHIO A0 BNYyCKHOro otBopy (man. 1).

T N

SERPCTERER T e S

WxE

MantwoHok 1 — PosTaluyBaHHS BEHTUNSALIMHUX OTBOPIB
npuv NPUPOLAHOMY OXOJTOXKEHHI.

[nsa pospaxyHKy po3MipiB kaHasiB Ana NPUMILLEHHSA 3 HOMIHAIIBHOK CepeHbOPIYHOK
TemnepaTtypoto 20 °C cnig BUKOPUCTOBYBATU Taki eMNipu4yHi popMyrnu:

_0,18-P

°= "W

i S'=1,10-S,

ae P - cymapHi BTpatn Hepobo4voro xoay i HaBaHTaxyBanbHUX BTpaT TpaHcgopmaTto-
pa npu 120 °C, kBT;

S - nnoLa oTBOPY BMyCKy MNOBITPA (3@ BUKIMIOYEHHAM MO peLuiTku), M%;
S' - nnoLa oTBOPY BUMYCKY NOBITPS (32 BUKIIOYEHHSM NIOLL peLuiTkn), M

H - BucoTa posTallyBaHHsi BUMYCKHOrO OTBOPY MO BigHOLIEHHIO 40 BMYCKHOTO, M.
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2 [NpmycoBa BEHTUNALIA.

MpumycoBa BeHTUNSAUIA TpaHchopmaTopa HeobxigHa y BMnagkax:

- YacTi NepeBaHTaXXEHHS;

- HEBENUKI PO3MIpY NPUMILLLEHHS;

- NPUMILLLEEHHSA PiaKko abo NoraHo NPOBITPIOETLCS;

- cepeHbopiyHa TemnepaTtypa nepesuwye 20 °C

[MpuMycoBy BEHTUNALIO NPUMILLEHHS (NigCTaHLiT) MOXHa BUKOHATW YCTAHOBKOIO B

BEPXHIN YaCTUHI NPUMILLIEHHS BUTSDKHOIrO BEHTUNATOpa (Man. 2), a TakoX NoBepXHeBUX

BEHTUNATOPIB (TaHreHuianbHMX) abo iHWKX TEXHIYHNX 3acobiB.

YnpaBniHHA BEHTUNATOpPaMK, a TakoX BCTaHOBNEHMMU 6e3nocepeHbo Ha TpaHc-

dopmaTop, 3abGe3nedyeTbca aBTOMaTUYHO 3a ONOMOro TepMocTaTa abo Tepmopery-

FIOI0YMX NPUCTPOIB. PekoMeHgoBaHa NpoayKTMBHICTL Q (M°/c) BeHTURsiTopa npm 20 °C,

pO3paxoBYETLCA N0 PopMyni:

Q=0,11-3P,

ae > P — cymapHi BTpaTu, kBT npu 120 °C.

MantoHok 2 - Po3TaluyBaHHSA BEHTUNSALINHUX OTBOPIB
NPy NPUMYCOBOMY OXOJSTO[PKEHHI.
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O6'eM NOTOKY MOBITPSI BEHTUNSITOPA NOBUHEH CTAHOBUTY He MeHLLe 3,5 — 4 M*/xB Ha

KOXXHUN KBT BTpaT npu 120 °C.

YBAIA! HepgocTtaTHS LUMpKynauis nosiTp's MoXxe NpuMBeCTU A0 NOCTIMHUX neperpisis

TpaHcdopmaTopa i cnpauboBYyBaHb TEMNNOBOrO 3aXUCTY, NPU LLbOMY TEPMIH CryX6u

TpaHcopmaTopa MOXe CKOPOTUTUCS MPU HAAMIPHUX NepeBaHTaxeHHAX. Kpim Toro,

3HUXYETbCHA NepeBaHTaXyBaribHa 34aTHICTb TpaHcdopMaTopa, SK1in Npavtoe B

NPUMILLLEHHI 3 HegocTaTHIM 06’eMOM NOBITPS.
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Hopatok b
(bosigkoBun)
lMepeBaHTaxyBanbHa 3aaTHICTb TpaHcgopmaTopis TC(3)M1

1 JonycTnmi TMMYacoBi NepeBaHTaXXeHHs ANS WoA4EHHOrO LMKy poboTn

% HOMiHanbHOI NOTY>XHOCTI % HOMiHanbHOI MNOTYXXHOCTI % HOMiHarnbHOI MNOTYXXHOCTI
| [ 1
150 150 4 150
140 140 L 140
120 120 120
100 | = 100 100
1 | | | I i | | | |
L& B 8 R B s I S N B g N S N N S
2 4 6 8 10 12 T'ogunu 2 4 6 8 10 12 Togunu 2 4 6 8 10 12ToauHu
CepegHbopiyHa TemnepaTypa CepegHbopiyHa TemnepaTtypa CepegHbopiyHa TemnepaTtypa
HaBk. cepegosua (X +10 °C) HaBK. cepegoBuia (X) HaBk. cepegosua (X -10 °C)

2 [lonycTMi KOPOTKOYACHI NepeBaHTaXXeHHs

‘KpaTHicTb HOMiHanbLHOMY CTpyMy ~ KpatHicTb HOMiHansHoMy cTpymy KpaTHicTb HOMiHanbLHOMY CTpyMy
A xin \ xIn L xIn

—

-

I |
! !
Cexynau 510 30 60 Cexynmm

|
60  Cexynmm

CepepHbopiyHa TemnepaTypa CepegHbopiyHa TemnepaTtypa CepepgHbopiyHa TeMnepaTypa
HaBk. cepeposuLa (X +10 °C) HaBk. cepegosuLia (X) HaBk. cepeposuLa (X -10 °C)

TpaHccopmaTopu BignosigaTb «KepiBHUUTBY 3 HABAHTaXXEHHS CUITOBUX CYXUX
TpaHcgopmaTopis» ACTY 2767-94 (IEC 60905-1987, TOCT 30221-97).

TpaHcopmaTopu po3paxoBaHi Ha poboTy 3 HOMIHANBHOK NOTYXHICTIO NpKU Temne-
paTypax HaBKOSIMLLHBLOIO cepeaoBuLLa, Wo Bu3HavaoTbea ctaHgaptom ACTY EN 60076-11:

- MakcumanbHa 40 °C;

- cepegHboaoboaa 30 °C;

- cepeHbopiyHa 20 °C.
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AKwo He mae 0cobnmMBUX BUMOT, TO CEPEAHBbOPIYHOI TeMnepaTypoto BBaxxaeTbes 20 °C.

[onycTtnmi nepeBaHTaXXeHHA 3anexaTb Bif;

- KoedilieHTa nonepeaHbOro HaBaHTaXXeHHs TpaHcopmaTopa (nepeBaHTaxXeHHA 6e3
CKOPOYEHHSI TEPMiHY CNy>KOM A0MYyCKaeTbCA 3a YMOBMU, SKLLO BOHO KOMMEHCYETLCS po6O-
YUM HaBAHTAXEHHAM, MEHLUNM, HDX HOMiHarnbHa MOTYXHICTb);

- cepeHbOol TemnepaTypun HaBKONULLHBOIO cepeaosuLLa.

KoediuieHT nonepegHbOro HaBaHTaXXeHHs TpaHcopMmaTopa po3paxoByTb 3a op-

MYJI0H0:

ae P — HaBaHTa)keHHs, KBT;
S — HOMiHanbHa NOTYXHICTb, KB-A.
3 [lonycTme nocTiHe HaBaHTaXeHHA B 3aNeXHOCTi BiJ cepeHbOol TemMnepaTtypu, sika

BigNoBigae HopManbHOMY CTPOKY Cnyx6u

MocTiiHe HaBaHTaXeHHS
B % Bifl HOMiHaNbHOI MNOTY>XHOCTI

120
110

100

20

|
|
| | |
x—30¢ x—200 x—10* x x+10°
Temnepatypa HaBk. cepeosuiia B °C
(x — cepeaHbOpiYHa TemnepaTypa)
TpaHcdhopmaTop po3paxoBaHuii Ha poboTy Npu TeMnepaTypi HABKOSMLIHBOIO cepe-
posuwa 40 °C, Moxe BMKOpPUCTOBYBATUCA Npy BinbLU BUCOKI TeMnepaTtypi NPy 3HWKEHHI

AONYCTUMOrO HaBaHTaXEHHS, SIK MokaszaHo B Tabnumui 1.

Tabnuuyga 1

MakcumanbHa Temneparypa

HaBKOJIMLLIHLOIO cepeaoBu- [JonycTume HaBaHTaXeHHs,
wa, KBT
°C
40 P
45 0,97-P
50 0,94-P
55 0,90-P
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INucT peecTpadii 3miH

Homepwu nuctiB Bcboro BxiaHuit Homep
3m i i fmcris Howmep cynpoBigHoro Mignuc DOaTa
HUX | HEHux BaHUX | meHTi AOKyMeHTa I paTa
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