OKII 34 1000
JKIIT 31.10.41

YKPAIHA
TOB «YKPEJIEKTPOAIIAPAT»
M. XMeJbHUILKUH

TPAHC®OPMATOPU
CHUJIOBI
MACJIAHI

nory:kHicTio Bix 10 10 6300 kB-A
Ha HAanpyry a0 35 kB

HACTAHOBA OO EKCIIVIYATYBAHHA
0BI1.460.020



B mporieci BupoOHuUIITBa TpaHCHOPMATOP MOCTIM-
HO 3a3Ha€ KOHCTPYKTHUBHHUX 3MIH, SKI CIpPSIMOBaHiI Ha
MOKpAIIEHHS eKCIUTyaTal[iiHUX XapaKTePUCTUK BUPOOY.
Ili 3MiHM MOXYTh HE 3HAWTH BiAOOpakE€HHS B I 1H-
CTPYKILII 4Yepe3 BUKOPUCTAHHS THUPAXKY JAPYKOBAHOIO
BUJIAHHS.

[I#1 HacraHOBa MIOJIO CKCIUTyaTyBaHHs (HAacTaHOBA) NpH3HAYCHA JJIS
03HaHOMJICHHSI 00CTyTOBYIOYOT0O IIepCOHAIY 3 OYJI0BOIO, KOHCTPYKIIIEIO 1 PO-
6otoro tparchopmaropiB Tuny TMb, TME, TM®, TMI', TMI'®, TM, TM3,
TMIXK motyxwuictio Big 10 1o 6300 kB-A Ha Hanpyry no 35 kB, a Takox s
MPAKTUYHOTO KEPIBHUIITBA MPU €KCILUTyaTyBaHHI TpaHC(HOPMATOPIB.

[lepconan, axuii 06CIyroBy€e TpaHcPpopMaTopy, TOBUHEH:

— MaTH CIeIliajibHy MIATOTOBKY, 10 3a0e3Medy€e MpaBWIbHY 1 0€3NeuHy
eKCILTyaTaIlio TpaHchopMaTopis;

— TBEPAO 3HATH 1 YITKO BUKOHYBAaTH BUMOTH 111€1 IHCTPYKIII;

— BUIBHO PO30UPATHUCS B TOMY, SIKi €JIEMEHTH MMOBUHHI OyTH BIIKIIOYCH1
B TIEpP10J] PEMOHTHUX POOIT, BMITH 3HAWTH Il €IEMEHTH 1 BUKOHATH 3aXOJU
Oe3MeKu, siKi mepeaoavyaroThCsl MPaBUIAMU TEXHIKM O€3MEKH 1 1€ 1THCTPYK-
II€IO;

— 3HATHW MpaBUJia HAJAHHS MEPIIoi JOTTOMOTH MOTEPIUIOMY B Ali ene-
KTPUYHOTO CTPYMY 1 BMITH ITPAKTHYHO HAJIATH IIEPITY JTIOMTOMOTY;

— BMITH OpraHi3yBaTH Ha MicIli Oe3leuHe MPOBEICHHS pOOIT 1 BECTH Ha-
IJIs17] 3a MpalliBHUKAMHU.

VY cknaal Opuraau npu oOCIyroByBaHHI TpaHC(opmMaTopa MOBUHHO Oy-
TH HE MCHIIIEC JIBOX IPAIlIBHUKIB, 3 SIKUX KEPIBHUK TMOBHHEH MATH TPyIy 3
enekTpodesneku 1V, a inmn — rpyny 1.

HactanoBa MICTUTh TEXHIYHUH OINMKC, IHCTPYKI[IO MO €KCILUTyaTyBaHHIO
Ta JOAATKH.

Tpanchopmaropu BiamorigatoTs BuMoram JICTY EN600 76-1:2016
«Tpancdopmaropu cunosi. Yactuna 1 3aranbhi Bimomocti», JCTY 2105-92
(I'OCT 11920-93) «TpanchopmaTopu CHIOBI MacisHI 3arajbHOTO MpPU3HA-
YEHHs Ha Harpyry 110 35 kB BKiIroUHOY.

Tpancdopmaropn po3paxoBaHi Ajisl €KCIUTyaTallli B MEpeXax 3araibHOl MpU3-
HAYEHOCTI XapaKTEPUCTHKA HAMpyTH €JICKTPOOCTauYaHHs TIOBMHHI BIJTIOBIIaTH
JCTY EN 50160: 2023

[Ipu BUBYEHHI BUPOOIB, BBOJ1 TpaHCPOPMATOPIB B EKCILTyaTaIlit0 iX 00-
CIIyTOBYBaHHIO, PEMOHTI KpiM BUMOT, BKa3aHMX B IIil 1HCTPYKIlli, HEOOX1THO
J0JIaTKOBO KepyBaTHUCs BUMOraMmu Jitounx «I[IpaBui ynamrTyBaHHS €J1EKTPOY-
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ctanoBok» (IIYE), «lIpaBun Oe3meuHOi eKCIUTyaTalil eJIeKTPOYyCTaHOBOK
cnoxuBauiBy (IIBEEC), «IIpaBui TexHIYHOT eKCIUTyaTallii eJ1eKTPOyCTaHOBOK
cnoxuBauiB» (ITTEEC).

1 IIPUBHAYEHHS

1.1 Tpancdhopmatopu cTalioOHapHI CUIIOBI MAcCJIsiHI MOHUXKYIoUl Tpudas-
Hi BOXOOMOTOYHI 3arajbHOTO MPU3HAYCHHS HOPMAJIBHOTO KOHCTPYKTHUBHOTO
BUKOHaHHS NMOTYXHICTIO B 10 10 6300 kB-A Hanpyrorw mo 35 kB Bkitou-
HO, a TaKOX TpaHC(POPMATOPU CIEIIaJIbHOTO KOHCTPYKTUBHOTO BHUKOHAHHS
(pmannesi 1 repmetuyni) tuny TM®, TM3, TMI', TMI'® npuszHadeH1 ajis
nOTPeO EKOHOMIKH.

1.2 Tpanchopmaropu mpuaaTHI Jjisi BHYTPIIIHBOI 1 30BHIIIHBOT YCTaHO-
BKH 1 1711 pOOOTH B TAKUX YMOBAX:

— BHUcOTa Haj piBHEM Mopst 10 1000 m;

— TeMIlepaTypa HaBKOJUITHLOrO MOBITps Bif MiHyc 45 °C no mmoc 40 °C
u1si TpaHchopMaTopiB, MPU3HAYEHUX JJIsI POOOTH B YMOBaX MOMIPHOIO KIIi-
Mmaty (BukoHaHHs «Y» o 'OCT 15150-69); Big minyc 60 °C no mmroc 40 °C
st TpanchopmaTopiB BUKOHAHHS «XJI» (BUKOHAHHSA 71l XOJIOAHOTO KJliMa-
Ty);

— BIJJHOCHA BOJIOTICTh MOBITPs He Oubiie 80 % npu 25 °C s TpaHc-
dbopmaTopiB BUKOHaHHS «¥Y» Ta «XJD».

1.3 TpancdopmaTopu He IPU3HAYEHI AJI1 pOOOTH B TAKUX YMOBAX:

— y BUOYXOHE0OE3[1eYHOMY 1 arpeCMBHOMY CEepeIOoBHIII (1110 MICTUTh ra-
3W, BUIIAPOBYBAHHSI, MUJI MiBUIIIEHOT KOHIICHTpAIIIi Ta 1H.);

— mpwu BiOpauii 1 TpACIHHI;

— MPH YaCTUX BKIIFOYEHHSIX 3 OOKY KUBJICHHS.

Tpanchopmaropu tunie TME 1 TMb pomyckaioTe poOOTy B yMoBax
TPSICKH 1 BiOpallii, MOB’A3aHO1 3 TPUPOJHOI0 POOOTOIO €KCKaBaTOpiB 1 Oypo-
BUX YCTAHOBOK, a TaKOX BIUIMB 1HEPILIMHUX CUJI MPU PO3TOHI 1 raJIbMyBaHHI
MOBOPOTHOI IIaT(hOPMHI EKCKaBaTOpa 3 MPHUCKOPeHHsM 10 0,5 M/c’, kpeHy i
mudepenty mo 10 °.

[Ipu BkJIIOUECHHSIX TpaHC)OpPMATOpP 3a3HAE YJAPHUX IOIITOBXIB CTPY-
MoM. [Ipu 1IbOMy BIJIHOIIEHHS JIFOYOI0 3HAYEHHS CTPYMY 0 HOMIHaJIBHOTO
(KpaTHICTh) HE TOBUHHO MEPEBUIIYBATH 3HAYEHb, BKa3aHUX B Tabiuii 1.

Tabomums 1
Yucno yngapHUX MOIITOBXIB CTPYyMY 3a 100y Kpathictb, He Oinblie
Jlo 3 BKIIIOYCHB 4.0
ITonax 3 mo 10 2,0

[Tonax 10 no 1000 1,3




1.4 CtpykTypa yMOBHOI'O TO3HAUYE€HHS TUITY TpaHCchOopMaTopa:
TM (BIOIID3)-X/X X X

Kareropist po3MilieHHs
no 'OCT 15150-69

Knimarnaue BUKOHaHHSA
o ['OCT 15150-69

Knac mHanpyru, kB

HomiHanbHa MOTY>KHICTh, KB-A

«b» — 111 KUBJICHHS
eJIEKTPOOOIaIHAHHS OYPOBUX
YCTAaHOBOK

«E» — g >xuBneHHs

CJIEKTPOOOIaJHAHHS EKCKaBaTOPIB
«Dy — pnaHneBHit

«I'» — repMeTnUHUM
0e3 MacIopo3IIMprOBayda

«I"®» repmeTnuHuii, hIaHIIEBUH,
0e3 MacIopo3IKproBaya

«3» — 3aXUIIEHUN 3 A30THOIO
MOAYIIKOIO

[TpupoaHa UUpKyIISIIS HOBITPS
1 Macla

Tpancdopmarop Tpudaznuit

[Ipu aBapiiiHuX cuTyalisix B TpaHCPopMaTopi: KOPOTKOMY 3aMUKAHHI,
3aropsiHHI Macja, CWIBHOMY TPICKY, KOPOHI HETalHO BIAKJIIOUUTH TpaHC O-
pmatop 3 6oxky BH 1 HH (CH) no 3’sicyBaHHs npu4uH 1 iX yCyHEHHs (107 a-
TOK 14).

2 TEXHIYHI JAHI

2.1 TpancdopmaTopu BUYCKAIOTHCS 3 HOMIHAJTLHUMU HAPyraMu

- mepBUHHOI 0OMOTKM (0OMOTKM Bumoi Hampyru) 6, 10, 20, 35 xB
BKJIFOYHO.

- BTOpUHHO1 00MOTKHM (HM3bKOi Hanpyru)- 0,4; 6; 6,3; 10; 10,5 kB
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Cxemu 1 rpynu 3’eaHaHHs oOmoTok BignmoBimHo YynO, Dy-11,
Yznll.

Tpanchopmaropu notyxHictio Big 1000 no 6300 kB-A 3 Hanpyroto me-
pBUHHOT 0OMOTKM (BUCOKOi Hampyru) 35kB 1 BTOpuHHOI OOMOTKH (HU3BKOI
Hanpyru) — 6,3 a6o 10,5 kB BUTOTOBISETHCS 31 CXEMOIO i TPYIOIO 3'€THAHD
Yd11 a6o YyoO.

Tpanchopmaropu noryxkuictio Bij 1000 10 6300 kB- A 3 Hanpyroto mne-
pBUHHOI 00MOTKHU (BHcOko01 Hanpyru) 10,5 kB 1 BTopuHHOT 0OMOTKH (HU3bKO1
Hanpyry) — 6,3 KB BUTOTOBIISIETBCS 31 CXeMOIO 1 rpymoro 3'eHanb Yd11l abo
Ydnll.

2.2 PeryntoBaHHS HalpyTH 3I1MCHIOETHCS MMEPEMUKAHHIM 0€3 30y IKEeH-
us (I163).

JIst peryitoBaHHsI Hanpyru TpaHcopMaropu 3a0e3nedyr0ThC BUCOKO-
BOJIbTHUMU TEPEMHUKadyaMH, 110 JO3BOJISIOTh PETYIIOBATH HAIMPYTy CTYIEHS-
MU 110 2,5 % Ha BenuuuHy + 2%2.5 % B1J] HOMIHAJILHOT'O 3HAYEHHS MPU BIJIK-
J0YEeHOMY BiJ Mepexi TpaHnchopmartopi 3 boky HH 1 BH.

[lepemukau npuegHaHui 10 0OMOTKHU BHUILOT HATIPYTH.

2.3 3Ha4YeHHS BTPAT XOJOCTOTO X0y, BTPAT KOPOTKOTO 3aMUKAHHS 1 Ha-
IPYTrd KOPOTKOT'O 3aMUKaHHS TpaHCPOopMaTOpiB BKa3aHi B MACIIOPTI.

["abapuTH1 po3MipH 1 Maca HaBeJIeH1 B JOAATKY /10 MACIOPTA.

2.4 Cpoxk ciyx0u Tpanchopmaropa 30 pokis.

2.5 I'apanTiitHu# TepMIH eKCIuTyarailii TpancdopmaTopa BKa3aHUM B Ma-
CIIOPTI Ha BUPIO.

3 BYJOBA I POBOTA BHPOBY TA HOTI'O CKJIAJOBUX
YACTHUH

3.1 TpancdopmaTopu CKIAIAIOTHCA 3 TAKUX OCHOBHUX BY3IIIB:

— 0ak 3 pagiaTropaMu (0X0JIOJKyBadaMHu);

— aKTHBHA YaCTUHA;

— BBOJIH;

— MacJOpO3IINPIOBaY a00 MaCI0a30TOPO3UINPIOBAY;

— TepMOCUPOHHUN PIIBTP 1 apMaTypa;

— 3aXHMCHI MPUCTPOT;

— KOHTPOJIbHI IpUJIaJIx.

3.2 bak TpanchopmaTopiB 3BapeHUH, IPSIMOKYTHOT (hOpMHU.

3 MeTor0 30UIbIICHHS] TTOBEPXHI OXOJIOJIKEHHS B TpaHchopMaTopax TH-
nie TM, TM3 moxxyTh OyTH BCTaHOBJIEHI pajaiaTopu. PamiaTopu Tpanchopma-
TopiB TM3 ckiafaroThCs 3 psiiy BEPTUKAUIBHUX OXOJOKYBAIBHUX TPYO, SKi
YTBOPIOIOTH MapayiesibHI IUISIXU 3BEPXYy BHU3 JJI1 Maclia, 10 IUPKYIIOE BCe-
pEIMHI HUX.



baku tpancopmaropis tumy TM, TMI' noryxkuictio 25-2500 kB A 1
TMI'® nmotyxnicTio 630 - 2500 kB A M0XyTh OyTH BUTOTOBIICHI 3 TOdpoBa-
HUX (XBWJISICTUX) CTIHOK, IO 3a0€3Ieuyl0oTh HEOOXiJHY MOBEPXHIO OXOJIO-
JKEHHSI.

VY tparchopmaropax TMI' 06'eMHe po3MIMpEeHHS Macia, M0 3aJeKUTh
BiJl TEMIIepaTypu TpaHchopMaTropa, KOMIEHCY€EThCSI 3MIHOKO TUCKY BCEPE/IMHI
0aka 3a paxyHOK 3M1HM KOH(]Irypaiiii ro)pOoCTIHOK

Y HWKHIN YacTuHI CTiHKA Oaka € kpaH (mpoOka) AJid CIyCKy Macia,
poOKa IS B3ATTS MPOOHU 1 OOJIT 3a3€MIICHHSI.

Tpauchopmaropu Tuny TM, TMI', TMI'®, TM® 1 TM3 MaroTh npuBa-
pEeHy 110 JTHA KOPCTKY pamy (IIBeJepH) 3 OTBOPAMHM sl KpiTuieHHs TpaHcho-
pMmatopa 10 GyHIaMEHTY.

Tpauchopmaropu Tumy TM notysxkuicTio 160 - 6300 kB-A, TMI" noTyx-
HicTio 160 - 2500 kB-A, TMI'® notyxkHicTio 630 - 2500 kB- A 3a6e3ne4ytoTbes
KOTKaMU JJIs1 TIO3/I0BXKHBOTO 1 MOMEPEYHOro NMEPECYBaHHs i Yyac MPOBEACHHS
MOHTaXy TpaHchopmaropa. YcraHoBKa TpaHC(HOPMATOPIB HAa KOTKAX B €KCILTY-
atailii He pekomeayeThes. [Ipyu HeoOX1THOCTI Takoi YCTAaHOBKHU B 00OB'S3KOBOMY
HNOPSAKY BKa3aTH JaHy BUMOTY MPU 3aMOBJICHHI TpaHcPopmaTopa.

[Timiiom Oaka 1 TpancdopMaropa B 300pi 3[IMCHIOETHCS 3a TaKHU, pO3Ta-
IIOBaHI MIJI BEPXHHOIO paMO0 0Oaka, MO3HA4YE€Hl HAmucoMm Ha Kpuiiil «['ak
TUTSL THITAOMY ».

3.3 AKTHBHA YacTHHA CKJIAJAETHCSI 3 OCTOBA, OOMOTOK, BUCOKOBOJILTHO-
ro nepemMuKaya.

OCTOB CKJIAJa€ThCA 3 MAarHiTONMPOBOAY, BEPXHE 1 HUXKHE SIPMO SKOTO
CTATHYTI SIPMOBUMHU OaJIKaMHU.

MarHiTonpoBij TPUCTEP>KHEBUM, IMXTOBAHUMN 3 XOJIOJJTHOKATAHOI €JIeK-
TPOTEXHIUHOI cTaji. BepxHi sipMOBI Oajdku OCTOBAa MarOTh BYIIKO JJIsl MifAiio-
MY aKTUBHOI YaCTHUHMU.

OOMOTKHM TpaHc(hOpMATOpPIB BUKOHAHI 3 aJIOMIHIEBOTO a00 MIiJHOTO
IPOBOY.

Po3TtanryBaHHs 0OMOTOK KOHIICHTpUYHE. PeryntoBaHHs HANpyru 3iiic-
HIOETHCS 32 JTOIOMOTOK0 BHCOKOBOJIBTHOTO TpU(PA3HOrO MepeMuKadya penko-
BOT'O THITY 13 KOB3aIOUMM KOHTaKTOM.

VY nepeMukadax perKoOBOro TUIY 3pOOJICHO CaMOBCTAaHOBJIIOIOYMH Jii-
HIMHUA KOB3HMM KOHTAKT, pO3TAllIOBAaHUI HAa pyxoMii mianui. Hepyxomi ko-
HTaKTH BCTAHOBJICHI HA HEPYXOMIH IUJIAHII, KA KPIMUTHCS JO BEPXHbHOI KOH-
COJII MarHiTONpoBOIy. MexaHi3M nepemMukaya (IIeCTEpHs ) METaJIeBUil.

Kinmi perymtoBanbHUX KOTYIIOK oOMoTOK BH migkitodeHi 10 HepyXo-
MHUX KOHTAaKTIB PEHKOBOT0 BUCOKOBOJIbTHOIO mepemukada. O0epTaHHs nepe-
MHUKay4a IPOBOJIUTHCS 3a JOTIOMOTOK) METAJIEBOTO Baly, HUKHIM KIHELb SIKOTO
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BIINIOBITHO 3’€IHAHUM Yepe3 3y0uacTy perKy 3 PyXOMOKO IUIaHKOIO, a BEpX-
HIN KiHeIlb BUXOAUTh Ha KpUIIKY TpaHcpopmaTopa. Ha BepxHiil KiHEIb Baa
BCTAHOBJICHA PYKOSITKA MPUBOAY MEpeMHUKaYa.

3.4 Bronu BH 1 HH 30BHIIIHBOT YCTaHOBKH, 3HIMHI, 130JIITOPU MPOXIJIHI
dapdoposi (puc. 1, 2). Ilpu ctpymi BBogy 1000 A 1 BuIle 10 BEpXHBHOI 4aCTH-
HU CTPYMOIIPOBIHOTO CTEPKHS KPIMUTHCA CIElialbHUM KOHTAKTHUMN 3aTHC-
Ka4 3 JIOIATKOI0, 110 3a0e3neuye i1’ €ITHAHHS TI0CKOT IITMHH.

Beoau B Tpancopmaropax TM, TMI', TMI'®, TM®, TMX po3sTario-
BaH1 Ha Kpuiili, a B Tpanchopmaropax tuny TM3, TMb, TME — Ha By3bKux
CTiHKax Oaka.

[acTpykiis mo 3amini BBojiB BH 1 HH 3naxoguteces B mogatky 15.

3.5 Tpauchopmaropu tuny TM, TMXK, TME, TMb, TM® o6naaHanH1
Maciopo3luproBaueM. €EMHICTh pO3IIMpIOBaya 3a0€31euy€e HasiBHICTbh B HbO-
My Maclia TIpH BCIX peKUMax poOoTu TpaHchopmaTopa i MpU KOJIUBAHHAX Te-
MIIepaTypy HAaBKOJIMUIITHLOIO MOBITPS BIAMOBIAHO /10 1. 1.2.

3.6 Ha xpumi 6aka tpanchopmartopiB tuny TMI', TMI'® po3sramioBa-
Ha TpyOa 3 pO3BaHTaXXyBaJbHUM KiamaHoM. Po3BaHTaXyBaJbHHI KiamaH
CIIY>KHUTh JJIsl CKUJIaHHSI aBapiiHOTO0 THUCKY Maciia BCcepeauHi TpaHcdopMaro-
pa.

Ha kpumi 6aka tpancdopmaropiB tumy TMIT, TMI'® BcTaHOBIIOETHCS
MOTIJIABKOBUM MAacIOBKa31BHUK, MPU3HAYCHUN IS KOHTPOJIIO PIBHS Macia 3
METOIO MOJANIBIIOrO MONEPEIKEHHSI MPOOOIB HA KOPIYC MPHU aBapiiHOMY BH-
TOKY MacJia 3 TpaHcopmaTtopa. [HCTpyKIlisi MO KOPUCTYBAHHIOMOIIABKOBUM
MacJIOBKa3iBHUKOM HaBeleHa y nojatky 11.

Ha Bumory 3amoBHuKa Tpanchopmaropu TMI' ta TMI'® MoxyTh KOM-
IJIEKTYBATUCh YHIBEpCAJIbHUM 3aXuCHUM mpuctpoem tuimy MCHD abo itoro
aHaJioroM, 110 3a0e3nevye 0aratoPyHKIIIOHATBHUM 3aXHUCT.

3.7 Jlna Ge3nepepBHOTO OYMINEHHS Macia Bl MPOIYKTIB, IO 3HIKYIOTh
Horo mieNieKTpuyH1 BIAaCTUBOCTI, TpaHchopmaTtopu TM notyxuictio 1000 kB-A
1 BUIIE 3 pajlaTOpHUMH OakaMu 3a0€3MeUyrThCs TePMOCU(DOHHUMHU (PIIbT-
pamu. OUIBTP 3aIOBHEHUH MOTJIMHAIOYOI0 PEYOBUHOK — COPOEHTOM (CHUJIiKa-
rejiem) (1011atok 4).

3.8 Jlyis 3axucTy macia BiJ BIUTMBY 30BHIIIHLOT aTMochepu TpaHchop-
maropu tuny TM, TMX, TMB, TME 1 TM® ykoMIIeKTOBaH1 OCyIIyBaueM
MOBITPSI (10JIaTOK 2).

Ocy1ryBay TOBITPS 3aIlIOBHEHH COPOCHTOM, SIKMI TIOTJIMHAE 3 TIOBITPA,
10 HAJXOJUTh B TpaHc(opmaTop, MUl Ta BoJiory. MacissHui 3aTBOP MPOITyC-
Ka€ MOBITps 4yepe3 map COpOCHTY TUIBKH IiJl Yac 3MIHM PIiBHSA Macjia B po3-
IITUPIOBAYI.



3.9 Ha Tpancdhopmaropax tuny TM-1600, 2500, 4000, 6300 kB-A B
BEpPXHIM YacCTHHI O0aka BCTAaHOBJICHO pO3BaHTaXyBaJbHUH KjallaH, IKUH crpa-

[IOBYE IMPY PANTOBOMY MiJBUINECHI BHYTPIIIHHOTO TUCKY TTOHAT 0,5 aTm.
M2

M2 25
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a)Ha 12 kB, 250 A; 0) Ha 24 xB, 250 A; B) Ha 40 kB, 250 A.

Pucynok 1 — 3aranbHuil BUJl BBOJIB
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a) Ha cTpyM J10 250 A; 0) Ha ctpym 10 630 A;  B) Ha ctpym g0 1000 A;

r) Ha cTpyM 110 2000 A; 1) Ha cTpy™m g0 2000 A.
Pucynok 2 — 3aranpHuii Buj1 BBOAIB Ha 1 kB
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3.10 Jlnst 3axucty repmetuyHux TpaHcdopmaropiB tuny TM3 BcTaHOB-
JIOETHCS 3amo0ikHa aiadparma ado pene tucky. [Ipu gqocsrHeHH] B 6aKy Tuc-
Ky 0,75 at™ pucTpiii cipalboBye 1 ra3u BUXOASATh Ha30BHI1 (101aToK 13).

3.11 Ha Ttpancpopmatopu tumy TM (b, E, XK, D) noTyxHicTO
1600 xkB-A 1 OinbIlie BCTAHOBIICHO Ta30Be pese. Pene CiayXuTh I 3aXUCTY
TpaHchopMaTopa MPU BHYTPIIIHIX ITOMIKOMKEHHSX, 10 BUKJIMKAIOTh BHJI1-
JICHHSI Ta3y, 1 IpU 3HUKEHHI PIBHS Macja B MacJI0pO3IIUpIoBayi.

3.12 bak Tpancopmaropa MmOBUHEH OyTH OOOB’A3KOBO 3a3eMJICHUMU.
JI1s npueaHaHHs IIMHUA 3a3€MJICHHS B HIDKHINM 4acTHHI 0aka € miacTuHa 3 00-
JTOM, TTI0O3HAYeHAa YMOBHHUM 3HAKOM =.

[lepen nmpueaHaHHIM MIMHU KOHTAKTHY TMOBEPXHIO TJIACTUHU 3€3E€MJICH-
Hs1 He0OXigHO 3auucTuTU. Cxema 3a3eMJICHHS YacTUH TpaHchopMaTropa HaBe-
JIeHa B JoJaTKy 17,

3.13 Ilicas ABO-TpUpPaA30BOTO MEPEMIMICHHS TpaHchopMaTopa HEeoOXi-
HO 3pOOMTH MIATSHKKY OOJTOBUX 3’€IHAHb T'YMOBHUX YIIUIBHEHB IO KOHTYPY
KPHIIIKH.

3.14 V tpanchopmaropax tumy TMI', TMI'® BiacyTHIN KOHTaKT TpaH-
chopMaTopHOro Macja 3 HaBKOJIMIIIHIM CEepeIOBUIIEM, 00'eMHE PO3IIUPECHHS
MacJa, 110 3aJIe)KUTh Bl TeMIEepaTypu TpaHchopMaTopa KOMIEHCYETHCS 3Mi-
HOIO THCKY BCEpe/IMHI 0aKa 3a paxyHOK 3MIHU KOH(Iryparlii it 00’emy rogpo-
CTiHOK. Bi16ip mpoOu macia He MPOBOJIUTH; MEepe]l MPOBEICHHIM MTyCKOHAJIa-
rOJIKyBaJIbHUX POOIT.

4 KOHTPOJIbHO-BUMIPIOBAJIBHI ITPUJTIAIN

4.1 Jlnsg KOHTpOJIO piBHSA Maciia Ha TpaHcPopmaTopax BCTAHOBIIOIOTH
MOTUIABKOB1 a00 CTPUJIOYHI MAcCIOBKa31BHUKHU. MacloBKa31BHUK KPIMUTHCS Ha
KPHIIII MacJIOpO3IIMpIoBadya ado Ha CTiHII Oaka B TpaHchopmaropax TM3.
Ha macnoBka3iBHUKY HaHECEH1 TPU KOHTPOJIbHI MITKH, SKI BiNOBIJAIOTh PiB-
HIO MacJjia B HEMpaIoouoMy TpaHchopMaTopi pu pi3HUX TEMIIepaTypax:

Mminyc 45 °C, mmoc 15 °C i uttoc 40 °C — BUKOHaHHS Y

minyc 60 °C, mmtoc 15 °C 1 mttoc 40 °C — Bukonanusa XJI.

Ha macnoBka3ziBHuKy Tpanchopmaropa Tuny TM3 HaHeceHa KOHTPOJIb-
Ha PUCKa, 1110 BIJAIMOBIA€E PIBHIO MacJja Py TeMIIepaTypl repMeTH3ailii.

Ha tpancdopmaropax tuny TMI', TMI'® BcTaHOBIEHO MOIIIaBKOBI Ma-
CJIIOBKa31BHUKH (moaaTok 11).

4.2 JIns BUMIpIOBaHHSI TeMIEpaTypy BEpPXHIX IIapiB macia B 0aky Ha
KpUIILl TpaHcpopMmaTopiB mepeadadyeHi TepMoOMeTpu. TepMOMETpUYHI CHT-
HaJI13aTOPHW BCTAHOBIIOIOTHCS Ha TpaHcopmaTtopu cepii TM3 - 630 ... 2500,
TMI', T™M (b, E, @) notyxHictio 1000 kB-A 1 61np1e. Cxema migKIIOYEHHS



Ka0elliB KOHTPOJIbHUX Ta 3aXUCHUX MPWIaAiB TpaHc(popmaTopa HaBeAECHI Ha

puc 3-5.

4.3 JIyst KOHTPOJIIO BHYTPIIMIHBOTO TUCKY 1 CHUTHAI3aIlll NpU TPaHUYHO
JIOMYCTUMHUX BEJIMYMHAX THCKY Ha TpaHcdopmaropax tumy TM3 BcTaHOB-
JIIOIOTHCS €NIEKTPOKOHTAKTHI MAHOBaKyyMMETPH.

4.4 Tpauchopmaropu tuny TM (b, D) notyxHictio 1600 kB-A 1 611b-
e, a Takox Tpancpopmaropu tuimy TM3 3abe3nedeHi KopoOKOK 3aTHUCKAYiB
JOTIOMDKHHUX JIAHIIOTIB MPUCTPOIB CUTHAI3aIli Ta 3axucty. KoHTakTu Tep-
MOMETPHUYHOI'0 CUTHaJII3aTopa, ra30BOro pejie abo MaHOBaKyyMMETpa BHBE-

JICH1 B KJIEMHY KOPOOKY.
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0) Tpancopmartopu TMI 13 Tepmocurnamizaropom BTC-16, MBT-16.

PI/ICYHOK 3 — Cxema HiI[KJIIOLIeHHSI kabeJB KOHTPOJIbHHUX Ta 3dXHCHUX
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Pucynok 4 — Cxema OiJKJIFOYEHHS] KOHTPOJbHUX 1 3aXUCHUX MPUIIAJIIB

TpanchopmaTopa TM3
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a) 3 TepmomMeTpuyHuM curHajiizatopoM BTC ta razosum pene P3T;

0) 3 TepMmoMmeTpuuHuM curHamizaropom BTC, cTpiodHUM MacIoBKa31HUKOM
MOLCA Ta razosum pene P3T;

B) 3 TEPMOMETPUYHUM CUTHAII3aTOPOM, CTPUIOYHHM MAacIOBKa31HMKOM, PO3BaH-
TaXXyBaJIbHUM KJIalIaHOM Ta ra30BUM peie .

Pucynok 5 — Cxema MiIKJIIOYEHHS KOHTPOJbHUX 1 3aXMCHUX TPUIIAJIIB
tpancopmatopiB TM (b, @, E)
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5 MAPKYBAHHA I INIOMBYBAHHA

5.1 MapkyBaHHS:

— no3HayeHHs (a3 po3TailoBaHe Ha KpHUIii a00 Ha BY3bKUX CTIHKax Oa-
ka 0114 BBoaiB HH 1 BH;

— Ha MacJIOBKa31BHUKY MacJIOpPO3IIMPIOBadya HAaHECEHI TPU KOHTPOJbHHUX
MITKH, 110 BIAMOBIJAIOTH PIBHIO Maciia B HEMpalow4yoMy TpaHchopMatopi
IpU pi3HUX TemIrepaTypax (AuB. po3ain 4, m. 4.1);

— MapkKyBaHHsI Micus 3a3emiieHHss BukoHaHo no JCTY EN ISO
7010:2019 3akom =+ ;

— Ha Kpuiiii 0aka HaBOPOTHU KOXKHOTO Taka 3poOneHuit Hamgnuc «['ak
JUISL T THOMY ».

5.2 IInomOyBaHHS:

— 0akiB TpaHchopmaTopiB 3p00IEHO HA O0NTaX, IO KPIJIATh KPHIIKY 3
paMoro TpaHcdopmaTopa I10 JiaroHanti;

— TIPOOKHU JIJIS POAYBKH a30TOM;

— IpoOKM abo KpaHa JIJisl 3]IMBY Macia,

— HUKHBO1 TPOOKH MaCIOpO3IIMPIOBaya.

[InomOyBaHHs MPOOOK 1 KpaHIB HE TOMYCKa€e po300py iX YACTHH 1 3IUBY
Macra.

[Tpu mopymenHi om0 MiAMPHEMCTBO-TIOCTaYaIbHUK Ma€ MPaBO 3HATH
BCTAHOBJIEHY TapaHTIIO.

6 YIIAKOBKA

6.1 Ilepen ymnakoBkoro TpaHcopmaTopiB AeTadi, MO MiJISITal0Th KOH-
cepBallii, MepeBIpsSIIOTHCS HA BIACYTHICTh KOPO3li, OUMILYIOThCS BiJ 3a0pya-
HEHb, 3HE)KUPIOIOTHCS 1 TPOCYLIYIOTHCS.

6.2 KoHcepaailii miaasramTh:

— BHUCTYIAO4i Ha30BHI CTPYMOIPOBIAHI IIMUIbKH, KOHTAKTHI JIOMATKH,
11aitou, ralikM 1 KOBIIAKH BBOJIIB;

— 3a3eMJIIOI0OY1 OOJITH 1 maniou;

— BCI IPUBAPHI IIIMWIbKY;

— KOHTaKTHI 3aTUCKa4l KJIEMHOI KOPOOKHU;

— BIC1 1 BHYTPIIIIHI MOBEPXHI POJIMKIB BI3KA.

6.3 KoHcepBailito IpoBOJATh Ha MIANPUEMCTBI-BUPOOHUKY KOHCEpBa-
I[IMTHUM MaCTHJIOM.

TosmuHa mokputts B Mexax Big 0,5 mo 1,5 mMm. Tepmin mpuagaTHOCTI
KOHCepBailii 12 MicsIIiB.

6.4 Ha yac TpaHCHOpTyBaHHS CIIOKMBadyaMm TpaHCPOPMATOPU MAIOTh
TUMYACcOBE 3aXMCHE NOKPUTTS (KOHCEPBAIlil0), BBOAU Ta KOHTPOJIbHI MPUIaaN
3aXHIICH] BiJ YIIKOIKECHb.
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6.5 TpanchopmaTopu BiANPaBISIOTh CHOKHMBA4YeBl IOBHICTIO 310paHi,
3Tl TpanchopMmatopauMm macioM. Tpanchopmatopu tuny TM (b, E, XK)
noTyxHicTio 1600 kB-A 1 O1blle NOCTaBIAIOTHCS 3aMOBHUKY 31 3HSITUM Mac-
JIOPO3IIUPIOBAYEM, KU 3alIOBHEHUM TpaHC(HOpMATOPHUM MACIOM (JI0JIaTOK
10).

6.6 ITicns npubyTTs Tpancpopmaropa A0 MiICIs PO3BAHTAKEHHS MOBH-
HEH OyTH MPOBEICHUM OTJIS BUPOOY 3aMOBHUKOM CIIUIBHO 3 MPEACTaBHUKOM
TPaHCIOPTYIOUOi OpraHi3aliii.

[Ipu orysial ciaijy 3BEpHYTH OCOOJIMBY yBary Ha CTaH:

— KpiruieHHs TpaHcdopMaTopa Ha 3ali3HUYHIN T1aTdopmi abo TpaHCIO-
pTi;

— Oaka TpaHchopmartopa, mIoM0, yiIiaIbHEeHb, KpaHiB, TPOOOK.

Ha Gaky TpancdopmaTopa, BBOJax, pO3IIMPIOBayl, BUXJIOMHIN TpyoOi,
TepMOCU(OHHOMY, TOBITPOCYIIUIbHOMY (UIbTpax, Mpuiaagax HE MOBUHHO
OyTu OyJb-SIKMX MOIIKOJKEHb, BC1 YIIUIBHEHHS 1 IJIOMOM Ha MiCIl po3’ €My
paMu 1 KpHUIIIKH, HAa KpaHax Ta mpoOkax MoBuHHI OyTH crnpaBHi. Ha Oaky, Ha
wiatdopmi (abo TpaHCMOPTi) HE MMOBUHHO OyTH CIIAIB TPpaHCPOPMATOPHOTO
Macra.

Pesynbratu orisgy mpu HasBHOCTI MOIIKOJKEHb TpaHcpopmaTtopa ado
MOTO CKJIaJ0OBUX YaCTHUH (PIKCYIOTHCS B AKTI.

7 BKA3IBKHU 3AXO/IB BE3IIEK

7.1 Tlpu MoHTax1, BUIIPOOYBAHHAX 1 BKIIOYEHHAX TpaHCHOpPMATOPIB B
3QJIEKHOCTI B1J YMOB, pOJly 1 MICIISi BAKOHYBaHUX pOOIT HEOOX1THO KepyBa-
TUCS BIATOBIHUMU IHCTPYKIIISIMU 3 TEXHIKUA O€3MEKHU.

7.2 Tpanchopmarop BiamoBimae BuMoraM maitouux «lIpaBun OymoBu
€JIEKTPOYCTaHOBOK.

7.3 Ilpu excnnyartamii 1 BUNPOOyBaHHSX HEOOXIJHO KepyBaTHUCS
«ITpaBunamu 0Oe3MedyHOT EeKCIuTyaTallli eJeKTPOYCTaHOBOK CIOKUBAaYiBY,
JHAOII 0.00-1.21-98 (ITBEEC) Ta «IlpaBuna TexHIYHOI eKCIIIyaTarlii ejie-
kTpoyctaHoBok crioxkuBauiy (IITEEC).

7.4 TpanchopmaTop eKCIUTyaTyeThCs B 30HaX, sIKI HE HaJieXKaTh J0 TO-
KEKOHEOE3IEUHUX 30H.

7.5 TpancdopmaTopu BITHOCATHCS O BHCOKOBOJBTHUX EJICKTPUUHHUX
amapartiB, TOMY NPHU MOHTaXl Ta €KCIUTyaTallli HeoOXiJHO OCOOJUBY yBary
3BEPHYTHU Ha JOTPUMAHHS BCIX HOPM 1 IPaBUJI TEXHIYHOI €KCILTyaTallii eJIeKT-
POYCTAHOBOK CITOKMBAUIB 1 IPABUJI TEXHIKU O€3MEKU NP eKCIUTyaTallii eek-
TPOYCTAaHOBOK CIIO’KMBAYIB.
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7.6 IlinniMatu 1 nepemimat TpanchopMaropu ciij ooepexHo. Tpanc-
dbopmarTopu 1 iX aKTUBHI YaCTHHU MiJHIMAIOTh TUIBKH 3a CHEIIaJIbHO MpH3Ha-
YeH1 I 11€1 MeTH jaeTail (raku, miaioMHi CKOOM).

YBAT'A! [TigniMaTu 1 nepeMiliaTi TIIbKU 32 YOTUPU TaAKHU.

/.7 Kareropudao 3a00pOHSIETHCS MPOBOJUTH TEPEMUKAHHS TpaHchOp-
MaTtopa mij Hanpyrotwo (qoaatok 1).

7.8 Ilpu cymiiHHl a00 mporpiBaHHI TpaHCPOpPMATOPIB EICKTPUIHUMHU
HarpiBadaMu ab0 METOJOM BTpaT B CTaJll - HEOOX1THO 30HY CYIIIHHS OTOPO-
JKYBaTH, 1100 BUKIIOYUTH MOXKJIUBICTh IOTOPKAHHS JIFOAEH 10 OOMOTKH, sIKa
HaMarHiyye.

[Ipu oMy 06ak, B AKOMY MPOBOJUTHCS CYIIKA, 3a3€MIIIOIOTh. [Ipumi-
IIEHHS Ui CYIIiHHS TpaHcdopMaropa i TpaHCHOPMATOPHOrO Maciia MmoTpio-
HO BEHTHUJIIOBATH.

3a00pOHSIETBCA 3aCTOCOBYBATH JIJIsl YTEIUUIEHHS Oaka Mpu CYLIIHHI JIer-
KO3aHMHUCTI pEYOBUHHU — TIOBCTh, ACPEBHY CTPYXKKY, KIIOUYsI, IMarip Ta iH.

7.9 Tlpu pemoHTI TpaHchOpMaTOpPiB HEOOXITHO MaM’ATAaTH, L0 TPAHC-
dbopmaTopHE MaCIIO € JIETKO3aHMUCTOI0 PEUYOBHUHOIO, SIKA MAa€ BHCOKY TEeMIIe-
paTypy TOpiHHS 1 BOXKKO IMIJIJIA€ThCSl TaCiHHIO. TOoMy BCl poOOTH, 1 0COOJIHUBO
MOB’sA3aH1 31 3BapIOBAaHHSIM, €JIEKTPOIANKOI 1 CYILIIHHSM, CJ1J TPOBOAUTH
oy’ke 00epekHO, BIAMOBIAHO /10 TIepe10aueHUX MPOTUTIOKEKHUX MPABHIL.

7.10 Y mpuMillleHHsIX, /e BCTaHOBJEHI TpaHC(opMaTtopu, HE MOBHUHHI
30epiratucst JE€rko3aiMUCTI PIIUHU, 3a00POHAETHCS KYpPUTH, 3alaltoBaTH Ci-
PHUKH 1 KOPUCTYBATHUCS ONATIOBAIBHUMU MIPUJIaAaMH 3 BIAKPUTHUM BOTHEM.

7.11 Ilpu aBapiiiHUX cUTyalisix B TpaHC(OpMATOpi: KOPOTKOMY 3aMH-
KaHHI, 3aTOPSHHI Macja, CUJIbHOMY TPICKY, KOPOHI, BIICYTHOCTI Maclia B Mac-
JIOPO3IIMPIOBayl — HErallHO BXKHUTH 3aXO/IIB IO BIIKJIKOUEHHS TpaHchopMaropa
3 6oxy BH 1 HH 10 3’sicyBanHst npuurH 1 iX yCyHEeHHs (IoAaTok 14).

8 [TIPABUJIA 3BEPII'AHHA

8.1 HeoOxilHO BXKHWTHU 3aXOJIB HIOJ0 CKOPOYEHHS A0 MIHIMyMYy Hacy
3HaXOJKEHHS TpaHcPopMaTopa B TPAaHCIIOPTHOMY CTaHi 1 HE IOMYCKATH HOTO
30epiranHs OuIbIe HIXK 3 Micslll 3 AHS TPUOYTTS TpaHcpopmaropa.

8.2 Pob60TH 10 BHUBaHTa)XK€HHIO TpaHchopMaropa MPOBOIUTH 3 NOTPHU-
MaHHSM JIIFOYMX MPABUJI TEXHIKKA O€3IMeKH 1 3aXO0JiB, 10 3a0e3MeuyoTh 30e-
pexeHHs TpaHcopMaropa 1 foro By3IIiB.

8.3 TpaHncdopmaTopu MOBUHHI 30€piraTucsi y BEPTHUKAIBHOMY IOJIO-
’KEHH1 B 3aKpUTOMY MPUMIIIIEHH] a0 i1 HaBICOM, IO 3aXHIIla€ Bij MOMaIaH-
HsI BOJIOTH.

8.4 TepMomeTpu4HI CUTHAII3aTOPU, TEPMOMETPH, MAHOBAKYYMMETPH 1
HII TIpUJIaJIA, SIKI HE BCTAHOBJICHI 1 MOCTABIAIOTHCS OKPEMHM MICIEM II0-
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BUHHI 30epiraTucs B CyXOMY NPHUMIIIECHHI, SKIIO BOHU HE BCTAHOBJICHI Ha
TpaHncopmaTopH.

8.5 Skmio micias npuOyTTst TpaHchopMaropa MOHTaKHI poOOTH 3aTpHu-
MYIOThCSI IOHAJ JOMYCTUME TIepeOyBaHHs MOr0 B TPAHCIIOPTHOMY CTaHi (JIUB.
n. 8.1), HeoOX1AHO 3a0e3NMeYNTH KOHTPOJIb CTaHy Macia 1o 1. 9.9.1 uporo Te-
xHIYHOTO onucy. I'epMmernzoBani Tpancpopmatopu TM3 nmoBuHHI 30epiraTu-
Cs MPU HAABHOCTI HAJIMIIKOBOTO THUCKY a30Ty B Macjaoa30TOPO3IIMPIOBaUi
omu3bko 0,2 aTMm.

8.6 I1ix yac 30epiranHsi:

— IEPI0IMYHO KOHTPOJIIOBATH PIBEHb Macja B PO3IIMPIOBayi;

— TMEepIOANYHO, aje HE PiJAlIe OJHOTO pa3y Ha TPHU MICALI MEPEeBIPATU
CTaH TpaHc(opmaTopa MPOTATOM BChOTO TEPMIHY 30€piraHHs, BUSABJICHI Ia-
ThOKHM Maclia, IpXy 1 T. Il. HETAWHO YCYHYTH;

— MEpIOANYHO OTJISAATH 1 MPU HEOOXITHOCTI MiaBaTH NEPEeKOHCEpBa-
i

— npu 30epiranHi O1IbIIE MIECTH MICSAIIB MEPIOAUYHO, alie HE PIAIIe O1-
HOTO pa3y Ha TPU MICSII, IEPEBIPATH 3a0apBICHHS 1HIUKATOPHOTO CUJIIKAre-
J0 ocyiryBayda noBiTps. [Ipu mosiBi poskeBoro 3adapBieHHS OCYIIIyBay MOBIT-
ps mepe3apsauTy (JIUB. J0JaTOK 3);

— TEPIOJUYHO TMiJKadyyBaTH a30T, MIATPUMYBaTH B TpaHChopMaTopax
TM3 tuck ue mexiie 0,2 aTm.

9 HNIIAI'OTOBKA TPAHCOOPMATOPA JIO MOHTAXKY

9.1 BaHTaxHO-pO3BaHTAXKyBaJbHI pOOOTH MPOBOASTHCS HABUYCHUM IEP-
COHAJIOM Ha 00JIaJIHAHHI, SIKE BIAMOBIAA€ YUHHUM MpaBujiIaM OyJOBU BaHTAXO-
MiIHOMHUX MEXaH13MIB, 3 BUKOPHUCTAHHSIM HEOOX1THUX 3aXUCHUX 3aC001B.

9.2 Ilepen moyatkoM poOIT HEOOX1JHO BUKOHYBATH BUMOTH OE3MEKHU:

— MEPEBIPUTU MPUJATHICTh O BUKOPUCTAHHS 3aC001B 3aXUCTYy, BOIHETa-
CHUKIB 1 3aC001B MEPILIOi MEIUYHOT JOTIOMOTH;

— TMEpPEeBIPUTH HASBHICTh 3aXMCHOTO 3a3€MJICHHS BUIPOOYBAIBHOTO
YCTAaTKyBaHHS 1 BUPOOY, a TAKOXK JICIEKTPUUYHUX KWJIMMKIB O1s MiCI[b 00-
CIIyTOBYBaHHSI YCTaTKyBaHHS,

— TIEPEBIPUTH BIJICYTHICTh MEXAHIYHUX MOIIKOKEHb 130JI1111 KaOemiB,
130JITOP1B, BUTIKAHHS Maclia 3 00JIaJHaHHS;

— TMIEPEBIPUTU CIPABHICTh CUTHANI3AIli, OJOKYIOUUX MPUCTPOIB, MpHIia-
TIB 1 00JIaTHAHHS;

— MPpU HEOOX1AHOCTI MiCIIe TPOBEJAEHHS POOIT MOBUHHO OyTH OrOpOJIXKe-
HE 1 BCTAaHOBJIEHO 1akaTu «Hebe3meuHo 11t KUTT.

9.3 IliaroryBatu Micle Jyisi MOHTaxy TpaHchopmMaTopa, MmiIMOMHUN 3a-
C10, IHCTPYMEHT.
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9.4 IlinroryBatu HEOOXITHI MaTEpiaJik: yaUT-CIIPUT, TEXHIUHI CEPBETKH.

9.5 IligroTyBaTu cyxe TpaHcopmaTOpHE MacioO B KUIBKOCTI, HEOOXI1I-
HIW JIJ1s1 TOJTMBAaHHS.

[lepenik mpunaaiB i oOiagHaHHS, HEOOXITHUX JJIsi BUTPOOYBaHb, BCTa-
HOBJIIOETHCS 3T1AHO 3 00CITOM MEePEBIPOK 1 BUTTPOOYBaHb.

[Ipunaau, HeoOX1HI MpU BUMPOOYBAHHSIX, IMTOBUHHI BINOBIATH YHH-
HuM npasuinaMm JKCMCY.

Jlo moyaTKy MOHTa)Xy HEOOXIJIHO: BUBYUTH CYNPOBIAHY TEXHIYHY JO-
KYMEHTAIlI}0, MIArOTYBaTH MOHTaKHUN MalJ1aHYuK, 00JIaJTHAHHS Ta MaTepia-
71, MATOTYBaTU Tpanchopmartop i oro By3iu.

9.6 3HATH KOHCEpPBYIOYE MACTHJIO 3 YCiX BY3JIB 1 JAeTayie TpaHchopma-
TOpA.

9.7 OrasiHyTH 1 OYUCTUTH B1Jl MUITY 1 BOJIOTY 30BHIIIHI TOBEPXHI BBO/IIB.

9.8 30BHINIHIM OIJIAIOM MEPEKOHATHUCS Y BIJACYTHOCTI IMONIKOJIKEHb
TpaHchopMaTopa 1 Teul Macia. IlepeBipuTy piBeHb Maciia 110 MacJIOBKa31BHU-
Ky. [Ipy HEOOXITHOCTI TOJTUTU MAcio (JIUB. 10JATOK 6).

9.9 Ilicns mpulOyTTs TpaHcpopmaropa Ha MICIIE MOHTaXYy HEOOX1THO
BUKOHATH TaKl Jii.

9.9.1 IlpoBectu BinOip MpoOU Macia yepe3 MpoOKYy B HUKHIA YaCTHHI
0aka 1 BU3HAYUTH MpoOuBHY Hampyry. [I[poOuBHA Hampyra MOBUHHA OyTH HE
Hkue 25 kB.

VY tpanchopmaropax tuny TMI', TMI'® Bin6ip nmpodu Macia i BUNPO-
OyBaHHS TpaHC(HOPMATOPHOTO MaCa HE MPOBOJIUTH.

9.9.2 Bumipsartu omip 3051111 (Rgg) meraommerpom 2500 B.

BumiproBaHHS IPOBOJATHCS MIXK:

— 0OMOTKOIO HMKYO1 HAIPYTH 1 KOPITYCOM;

— 0OMOTKOFO BHIIOT HAIIPYTH 1 KOPITYCOM;

— 00OMOTKaMU BHIIO1 1 HUKYOI HAIIPYT.

Omip 130Jis11ii /I HOBOBBEJAEHUX TpaHCPoOpMaTopiB HE MOBHUHEH OYTH
MEHIIIE 3Ha4YCHb, 3a3HaUYCHNUX B TAOJIHIN 2.

Tabmnuria 2

Temneparypa ooMoTku, °C 10 20 30 40 50 60 70
Reo 450 300 | 200 | 130 | 90 60 40

Sxmo Temnepatypa (t;), npu KA TPOBOASITH BUMIPIOBAHHS OIMOPY 130-
JSALIT PU MOHTAX1, BIAPI3HIAETHCA BiJ TeMnepaTypH (t;) BUMIPIOBaHHS 13015~
i Ha MIAMPUEMCTBI-BUPOOHUKY, TO HEOOXITTHO MPOBECTH TEpPEpaxyHOK 3a
nonomororo koedimieaTa C, 3Ha4YCHHS SKOTO HaBeJIeHI B TaOIHIll 3
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Tabmnuia 3

Pizanng
TEMIIEpATYyP 511011520 | 25|30 |3 |40 |45 |50 |55 |60 | 65|70
t—t;, °C

Koedimient, C 1,231 1,5(1,84|2,25|2,75| 3,4 |1415|51 (62|75 (92 [112|13,9| 17

Hampuknan: t, menme t;, Toai 3HadeHHS Rgy, BUMIpSHE MpH MOHTaXKI,
ity Ha koedimieHt C;
t, O1bIIe t1, TOA1 3HAYEHHS Rgy mOMHOXUTH Ha KoedirieHT C.

9.9.3 BuMipsartu omnip 0OMOTOK MOCTIHHOMY CTPyMY Ha BCiX MOJOKEHHSX
nepemukada. Omip 0OMOTOK MOCTIHHOMY CTPYMY CJIiJ] BUMIPIOBATH 3a JOTO-
MOTO0 TIPUJIAJIIB KJIACiB TOUHOCTI HE Hikue 0,5.

Benuuunu onopy pizHUX (a3, BUMIPSHI MPU OJTHAKOBUX TOJOKEHHIX
nepeMruKada, He MOBHHHI BIAPI3HATHCSA OJWH BiJl OJHOrO OLIBIN HIK Ha
+ 2 %, aK110 HeMae 0cOOJUBUX BKa31BOK B ITACIIOPTI.

9.9.4 Bumipsatu koedimieHT TpaHchopMmarlii Ha BCIX MOJIOKEHHIX Tepe-
MUKada. BUuMiproBaHHS MPOBOAUTH TaKUM YMHOM: JO OJIHI€T 3 OOMOTOK TpaH-
chopMaropa miABOASITh HANIPYTY 1 BUMIPIOKOTH 1i BIAMOBITHUM BOJITMETPOM,
OJIHOYACHO I1HIIMM BOJBTMETPOM BHUMIPIOIOTH HANpyry Ha IHIIINA OOMOTIII
TpaHchopmaTopa. BumiproBaHHS CIiiJl TPOBOJUTH BOJIBTMETPaAMU KJIaciB TOY-
HocTl He Hukue 0,2. [Ipu BuMiproBaHHI KoedilieHTa TpaHchopmalli 1 oMiy-
HOT'O OIOPY OIIp IMPOBOJIIB BUMIPIOBAHOTO JIAHI[IOKKA Ma€e OyTH HE Oljibliie
0,001 Bix BHYTpPIIIHBOT'O OMOPY BOJBTMETPIB.

Bumipsine 3HaueHHs KoedilieHTa TpaHcdopmaliii He TOBUHHE BiJIPI3HS-
THUCH O1IbIIIe UMM Ha 2 % B1J 3HAaY€Hb BKa3aHMX B MacIOPTI TpaHCchopmaTopa.

9.9.5 ko enekTpuyHa MILHICTh TPaHC(HOPMATOPHOrO Macliia IpU BU-
npoOyBaHHI Oyjae HUKYO0I0 25 KB 1 3HaUeHHS OMOPY 130JIS111i HIKYE 3HAYEHD
BKa3zaHuXx B 1. 9.9.2 To TpaHcopmaTop Mmiibarae Cyul OgJHUM 3 MPUNHATHX
MeTo1iB (moaaTok 12).

9.9.6 Pesynbratu BumnpoOyBaHb TpaHchopMaTopa OPOPMISIOTHCS BiJI-
MOBIIHUM MPOTOKOJIOM. HeBiAMOBIIHICTh pe3ysibTaTIB BUMIPIOBAHHS BUMO-
ram 1.m. 9.9.3 1 9.9.4 abo HasBHICTP MEXAHIYHUX MOIIKOJKE€Hb BKa3YIOTh Ha
MO>KJIUBICTh BHYTPIIIHBOTO MOUIKOXKEHHS NMPU TPAHCIIOPTYBaHHI1

10 MOHTAX I MOHTAKHI BUITPObYBAHHA

10.1 MonTax TpaHchopmaropa MOBUHHI MPOBOJIUTH MPALIBHUKH, SKi
OPOUIILIM CIeliaIbHy MIATOTOBKY. Y ckiaal Opuragu Mae OyTH HE MEHIIE
JIBOX TPAIIBHUKIB, 3 SIKMX KEPIBHUK IMOBUHEH MaTH TPYITy 3 €JIEeKTPoOe3NeKu
IV, a inun — rpyny III. MoHTaxH1 poOOTH NPOBOMASTHCA 3 BUKOPUCTAHHIM
HEOOX1THUX 3aXHMCHUX 3aCO0I1B.

17



10.2 ITpu MOHTaKi HEOOXI1JTHO KEPYBATUCS 1HCTPYKIIEIO MiANMPUEMCTBA-
BUTOTOBJIIOBAaYA JIJII OKPEMUX BY3JiB TpaHchopmaTopa (ra3oBoro pene, Tep-
MOCHUTHaJI13aTopa 1 1H.) Ta L1€K0 HACTAaHOBOIO.

10.3 IIpu mpoBeaeHHI pEeriaMeHTHUX POOIT MO MOHTaXy, OOCITyTOBY-
BaHHIO Ta BUNPOOYBaHHIO TpaHC(hOpMATOpiB s 3a0e3MeyeHHs HaAiiHOCTI
p13b00BUX 3'€IHAHD, JeTaJIel Ta BY3J1B TpaHCcPopMaTopa 3aTsHKKY HE0OX1THO
MPOBOJAUTH 3 MOMEHTOM 3HAYCHHS SIKOTO BKa3aHi HUKYE :

- [IpoximHi 1309TOPH, INWIBKH, 13 JaTyH1 (Mifl) BBOJIB TpaHchopMmaTopa

Po3mip pizs0u M8 | M10 | M12 | M16 | M20 | M27 | M30x2 | M33 | M42x3 | M48x3 | M55x3
Mowment N*m 10 13 15 27 30 60 75 80 110 180 250
- Ha dikcyrounx mmuiabkax BBoAiB BH
Po3mip pi3pou M10 M12 M16
MomeHT N*m 15 25 40

- Ha npmxuMHux O0onTax 5Kl 3'€THYI0Th 3KHUM

Po3mip pi3pou

M10

M12

M16

Moment N*m

25

45

90

- Ha MexaHiuyHUX YacTHHAX TpaHchopMaTopa Mpu Kiaaci MIITHOCTI 60ATIB 5,8

Po3mip pi3pou

M8

M10

M12

M16

M18

M20

Moment N*m

12

25

45

115

160

225

- Ha MmexaHiuyHuX YacTHHAX TpaHcopMaTopa Mpu Kiaaci MIITHOCTI 601TIB 8,8

Po3mip pi3pou

M8

M10

M12

M16

M18

M20

Moment N*m

20

45

80

190

275

385

10.4 TpancdopmaTopu BBOISTH B €KCIUTyaTailito 0e3 peBi3ii aKTUBHOI
YaCTUHHU.

10.5 Ilpu mopymieHHI BUMOT JaHOi IHCTPYKINI B YaCTHHI TPAHCIIOPTY-
BaHHSI, PO3BaHTAXEHHsA, 30€pIiraHHs, sIKI MOXYThb HNPUBECTU 10 MOSIBICHHS
nedekTiB B TpaHcopMaropi, 1 HE MOXKYTh OyTH yCyHEHI 0€3 JAEMOHTaXy
KPHUILIKU Ta OTJISIAY aKTUBHOI YaCTUHH, HEOOXI1JHO MPOBECTU PEBI3IIO0 TpPaHC-
dbopmaTopa y BIAMOBIAHOCTI 3 TOJATKOM 7 1i€1 IHCTPYKIIii, MOMEPEIHbO MPO-
KOHCYJIbTYBABILKCH 3 MAIPUEMCTBOM-BUPOOHUKOM TpaHcpopMaropa.

10.6 Ilpu HEOOTrpyHTOBAaHOMY MOIIKOKEHH] MJIOMOW BCTAHOBJICHOI Ha
po3’eMi Oaka MiANPUEMCTBO-BUPOOHUK Ma€ MPaBO 3HITH TAPAHTIIO.

10.7 TpancdopmaTopu, 0 MarOTh ra30Be pejie, BCTAHOBUTU Ha (yHAa-
MEHT 3 MIIHOMOM 3 00Ky po3iuproBadya Ha 1 — 1,5 ©.

10.8 BcranoButu TepMocurHaiizatop Ha Tpanchopmaropax TM3 abo Tep-
MomeTp Ha Tpanchopmatopu TM (I, b, €, @) y Bunaaky, Koiau BiH MOCTABJISETHCS
JIEMOHTOBAaHUM (JIUB. 10JaTKH &, 9).

10.9 3HaTH TpaHCHOpPTHE TyMOBE YUIUIbHEHHS Ha MOBITPEOCYIIyBaul
MAacJIopO3IIMpIoBaya 3riJHO 3 JOJIaTKOM 2.
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Ilepe3apsauTu ocylryBau IMOBITPS CUJIIKarejieM, SIKIIO 1€ HeoOXigHO
(auB. 1oAaTOK 3).

Ilepe3apsiiKy NpOBOAUTH TiJIbKH MPHU MOSABI POKEBOro 3a0apBJIeHHS
iIHIUKATOPHOTO CHJIiKAreJI0.

10.10 IlepeBiputH cTaH pyXOMHX KOHTaKTIB Ha MaHOBAaKyyMeTpi 1 Tep-
MOMETPUYHOMY CUTHAII3aTOP1, TEPMOMETPI .

[Tokaxkunmky TUCKY Ha MaHOBaKyyMMmeTpi TpanchopmaropiB TM3 mo-
BUHHI 3HAXOJUTUCS TIPOTH 1M (]p, 10 BKazyoTh TUCK MiHyc 0,45 1 mmroc 0,75
Krc/cm’.

[TokaX4unk MakCUMaJIbHOT TEMIIEpAaTypH — MpaBa CTPUIKA HA TEPMOCUTHA-
Ji3aTopl — moBUHEH nepedyBatu npotu 95 °C mist TpancopmatopiB Tumy TM
(3, 3, b, @), niBy cTpiiKy BcTaHOBUTH Ha Temmeparypy 90 °C.

[Ipr MOHTaxi Ta MOBIPLI KOHTPOJIbHO-BUMIPIOBAIBHUX MPHUJIAIIB 1 3a-
XUCHUX MPUCTPOIB CI1JI KEPYBATUCS OKPEMUMH IHCTPYKIISIMU CaMUX Ipuia-
JIiB Ta 3aXMCHUX MPUCTPOIB.

10.11 ITix’eaHaTt KOHTPOJILHO-BUMIPIOBAIBHI MPWIAAN Ta 3aXWCHI MPH-
CTpOi A0 CHUCTEMH 3aXUCTy PO3MOJALILYOrO MPUCTPOIO0 HU3bKOI Hampyru. Mon-
TaXKH1 CXeMH 3’ €JTHaHHS PUJIAAIB Y KJIIEMHIM KOpoOI1li HaBeAeH1 Ha puc. 3 — 5.

10.12 ¥V Ttpancdopmatopax cepii TM3 3HIMITH YIAKOBKY 13 3am001KHOI
miadparmu (AuB. fomatok 13).

10.13 V¥V Tpanchopmaropax tuny TM3 HEoOX1qHO MEpeBIpUTH Oak Ha
F€PMETUYHICTh a30TOM i TUCKOM (0,2 aTM MPOTATOM 5 TOJMH IIPU KOJMBaHHI
TEeMIIEpaTypyu HAaBKOJIMUIITHBOTO NOBITPs He Oubiie £+ 5 °C.

[Tin yac TpaHCHIOPTYBaHHSI, TIPOBEICHHS BaHTAKHO-PO3BAHTAXYBAIbHHUX
poOIT, TIPOTIATOM CTPOKY 30epiraHHs TpaHc(opmaTopa Ta B IHIIMX BUMAAKAX
MO>KJIMBE 3HUKEHHS TUCKY a30Ty 3@ paXyHOK YaCTKOBOI pO3repMeTH3allli, 3MiHH
TEMIEpaTypu TpaHcPopmaTopa 1 HABKOJMIIHEOTO CEPEOBUINA 1 HABITh NP Ha-
SBHOCTI TIOBHOI I€pMETH3allli Macja0a30TOPO3IIMpIOBaya (3a paxyHOK MOTJIH-
HaHHS a30Ty MacjioM). ToMy HEOOXIJTHO MPOBECTH AOAATKOBE ITIIKUBIICHHS
a30ToM. Skiio TUCK OyJie MPOJOBXKYBATH 3HUKYBATUCS, TO 1€ BKa3y€ Ha IO-
PYIIEHHS T€PMETUYHOCTI. B 11bOMYy BUMAaAKYy HEOOX1JHO 3HANTH MICIE TTOPY-
IIEHHS 1 YCYHYTHM BUTIK a30Ty. Y pasl MOBHOI po3repMeTH3ailii HeOoOX1JTHO
npoIyTH TpaHchopMaTop a30TOM. A30T MIABOJUTHCA 10 IITYIEpA BIAKPUTOTO
KpaHa B BEPXHIN 4acCTHHI 0aka mpu BIAKPUTOMY KpaHi 3 TPOTUIEKHOTO OOKY
O0aka mpoTaroM roguHu. Ilicis mporo KpaH 3 MPOTUIICKHOTO OOKY Oaka He0O-
X1IHO 3aKpUTH, 3aTIOBHUTH TpaHCPOPMATOp a30TOM, T€pMETU3YBaTH 1 IEpeBipH-
T 0aK Ha T€PMETUYHICTh a30TOM i TUCKOM 0,2 aT™M MpOTATrOM 5 TOJUH MPH
KOJIMBaHHI TeMIIEpaTypyu HaBKOJIUIITHHOTO MOBITpst He Oubie + 5 °C.

[lepen BkiIOUEHHSIM TpaHcPopMaTopa HAUIUIIKOBUN TUCK CITiJl 3HU3UTHU
1o 0,1 aTm.
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I[TPUMITKA — A3zot, BurotoBienuii mo JACTY ISO 2435:2018, moxe
MaTy BOJIOTY B OanoHax 1 rasi. 3aCTOCYBaHHsA MOro /Jisg 3alOBHEHHS OakiB
TpaHcPopMaTOpiB MOKIIMBO TUIBKH MICIsl BUAAJICHHS BOJIOTH.

Bupanenns Bonoru 3 0ajoHIB 3 Ta30M, SKUM 3HAXOIUTHCS I BUCOKUM
tuckoM (120-150 at™), poOuTH B Takui crocio:

1) BcraHOBUTH OallOHU Ha CHEIiajbHI MPUCTOCYBAHHS BHU3 BEHTHUJIEM
Ha Yac HE MEHIIE § I'OJIuH;

2) micas 3a3HA4Y€HO1 BUTPUMKHM, TTOCTYMOBO BIIKPUBAIOYM BEHTHIbH Oa-
JIOHA, BUITYCTUTHU 3 HHOTO CYMIIII Ta3y 3 BOJAOIO 1 MICJISI TOTO, SIK Mmife ra3 oe3
BOJM, HETAMHO 3aKPUTH BEHTHIb;

3) miciist 37UBY BOJIOTH OaIOHU MOCTABUTH BEPTUKATBHO (BEHTUIIEM BIO-
py) 1 KOpPHUCTYBAaTHCS HUMH JIJIs 3allOBHEHHs Oaka TpaHchopmaTopa MOKHA
TIJIBKY TICJISI BOCBMUTOJIMHHOTO BiJICTOIO;

4) mpu 3amoBHEHHI TpaHchopMaTopa a30ToM 3 OamoHa HEOOX1THO 3HU-
3uti TUcK 10 0,25-0,5 atm. [ns 11p0ro HEOOXIIHO 3aCTOCYBAaTU OYb-SIKHIA
PEAYKTOD, Y SIKOTO B KaMepi HU3BKOT'O TUCKY MOKHA cTBOpUTH TUCK 0,25-0,5
at™M. Ha 3aBoi 3acTocoByeThCst peaykTop tuiy PK-53.

11 BKIIIOUEHHA TPAHCO®OPMATOPA

11.1 BxkiroyeHHs TpaHcopMaTropa NMOBHHHI MPOBOJIWTH MpalliIBHUKH,
AK1 MPOMIUIM CIIeliaJIbHY MIATOTOBKY. Y CKjlaal Opuraau MOBMHHO OyTH HE
MEHIIIE€ JIBOX MPAIIBHUKIB, 3 AKUX KEPIBHUK MOBUHEH MaTH TPYIly 3 €JIEKTPO-
oesneku IV, a inun — rpyny 1. IIpu BkimtouenHi TpanchopmaTopa HEOOX1THO
KepyBaTUCS BIAMOBIAHUMU THCTPYKLISIMU 3 OXOPOHHU Tpalli 3 BUKOPUCTAHHIM
HEOOXI1THUX 3aXUCHUX 3aCO01B.

11.2 Tpanchopmarop mMoxke OyTH BKJIIOUCHHI O€3 CYIIHHS, SKIIO BU-
TpUMaH1 BUMOTH JoAaTka 12.

11.3 Tlepen BkItoUeHHSIM TpaHCcPopmaTopa MOBUHEH OyTH 0OPMIICHUI
B TPHOX MPUMIPHUKAX TEXHIYHUN aKT MPO MPOBEJACHHS MOHTaXYy, BUIPOOY-
BaHb TpaHcpopmaTopa, MANMUCAaHUN TPEACTABHUKAMU MOHTaXHO1 OpraHizariii
1 eKcIuTyarartii.

J1o OCHOBHOTO MpUMIpPHUKA aKTa (SIKUM MEepedaeThCs MPU EKCILTyaTarlii)
J0/1al0THCA BC1 IPOTOKOJIU, IEPEPaXOBaHi B aKTi.

11.4 TIpoBecTu nepeBipKy Aii BCbOro nependauyeHoro 3axucty. [lepesip-
Ka MOBHHHA OyTHU 0(hopMIIEHA JOKYMEHTALII€IO.

11.5 IlepeBipuTH OKa3aHHSA TEPMOMETPA, piBEHb Macja B TpaHchopma-
Topl. [locTaBuTH nepemMukad MoJIOKEHb B MOTPIOHE MOJIOKEHHS, MIEPEBIPUTU
3a3eMJICHHs 0aka, BIJICYTHICTh MPOTIKAHHS Macja, BUIAIUTH CTOPOHHI Ipe/I-
METH 3 KPUIIKHU Oaka.
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11.6 JlomyckaeTbCsi BKIIIOUECHHST TpaHCPopMmaTopa HA HOMIHAJILHE HaBa-
HTaXEHHS MPU TEMIIepaTypi MOBITPS B MEKaX, 3a3HAYEHUX y 1. 1.2.

11.7 Ilepiie BkIItOYEHHS TpaHcpopmaTopa Ciiij MPOBECTH MPHU BIAKIIO-
YEHOMY HaBaHTaXX€HH1 (B PEXXUMI XOJIOCTOTO X0J1y) B BiAMoBigHOCTI 3 «IIpa-
BUJIAaMU TEXHIYHOI €KCIUTyaTallli eJeKTPOYCTaHOBOK CIoXuBauiBy» 1 «IIpaBu-
JaMHU TEXHIKM O€3MeKHu 1 eKCIuTyarallli eJIeKTpOyCTaHOBOK CIIOKMBAYiB» BU-
KOHATH BKJIFOUEHHS TpaHchopMaTopa Ha HOMIHAJILHY HAMpyry Ha 4ac HE Me-
Heie 30 XB. A7 TOro, MO0 MPOBECTU MPOCTYXOBYBAHHS 1 3pOOUTH CIIOCTE-
PEKEHHS 3a CTaHOM TpaHc(opmaTopa.

[licnss 3HATTS HaANpyru 3pOOUTH KiIbKa BKJIIOYEHb (TPU-T'SITh pasiB)
TpaHchopmMaTopa MOMITOBXOM Ha MOBHY HOMIHAJIbHY HANpPYTy JUIsl IEPEBIpKU
Ta HaJaINTyBaHHS BCTAHOBJICHOT'O 3aXHUCTy BiJl CTPUOKIB CTpyMy HaMarHiuy-
BaHHS.

[Ipu 3am0BUTBHUX pe3ybTaTax MPOOHOTO BKJIIOUEHHS TpaHchopmaTop
MOXe OyTH BKJIIOUCHHH T11]T HABAHTAXKEHHS 1 3JJaHUM B €KCIUTyaTallio.

12 TEXHIYHE OBCJIYI'OBYBAHHA

12.1 Texniune oOCIyroByBaHHsI TpaHC(POPMATOPIB MOBUHHO MPOBOIU-
TUCS 3TIJHO 3 JIIOYKMMH MpaBWIaMU 1 TOPSJIKOM, 3aTBEP/PKEHUM Ha JTAHOMY
niagnpuemMcTBi 3 ypaxyBanHsam Bumor [ITEEC.

[lepconai, sikuii 00cayroBye TpanchopMaTopu, MOBUHEH:

— MaTH CIEUIAJIbHY MIJTOTOBKY, 110 3a0e3Mevye MpaBWIbHY 1 O€3MeUHy
eKCILTyaTallio TpaHc)opMaTopiB 3 BUKOPUCTAHHSIM 3aXUCHUX 3aCO0IB;

— TBEPJIO 3HATH 1 YITKO BUKOHYBATH BUMOTH 111€1 IHCTPYKIIIi;

— BUIBHO PO30MpATHCS B TOMY, SIKI €IEMEHTH TOBMHHI OYTH BIJIKJIIOUYEHI
B TIEpioJl PEMOHTHUX POOIT, BMITH 3HAWTHU Il €JIEMEHTU 1 BUKOHATHU 3aXO1U
Oe3rneku, rnependaveHi NpaBUjiaMu TEXHIKU O€3MEKH 1 II€10 THCTPYKIIEIO;

— 3HATH MpaBUJIa HAJIaHHS NEPIIOi TOMOMOTH MOTEPHIIOMY Bif All €JeK-
TPUYHOTO CTPYMY 1 BMITH MPAKTUYHO HAAATH MEPIILY JOTOMOTY;

— BMITH OPTaHi3yBaTH Ha Miclll Oe3ne4YHe MpOoBEeACHHS POOIT 1 BECTH Ha-
TJIs17] 32 MpaIliBHUKAMHU.

VY ckiaai Opuraau npu oOCIyroByBaHHI TpaHcpopmaTopa MOBUHHO OYy-
TH HE MEHIIE JBOX IPAIiBHUKIB, 3 SIKUX KEPIBHUK IOBHHEH MaTH Ipymny 3
enekTpooesneku [V, a inmn — rpymy 111

[lix yac TexHIYHOTO 0OCIYyroByBaHHS TpaHC()OpPMATOPiB MOBHMHHI BUKO-
HYBAaTHCS 3aX0]I1 O€3IEKU:

— TP MIPOBEAEHHI POOIT MPUCYTHICTH CTOPOHHIX 3a00POHEHO, 32 BUHAT-
KOM, KOJIU € JI03B1J KepIBHUKA MiAPO3ALIY;
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— MiJ] Yac BUKOHAHHS BAaHTAXXHO-PO3BAHTAXKYBAJIBLHUX POOIT KpaHIBHUK
MOBUHEH 3HAXOJAUTHUCS HA KpaHIi 1 CXOAUTH 3 HHOTO TUTBKH Yepe3 MOCaT0UYHUN
MaMJIaH4YMK;

— TepeJl BUXOJIOM Ha TaJIeper0 KpaHa BUMKHYTH PYOUJIBHUK 1 TTOBICUTH
Tabanuky «He BKIIFOYaTH, IPALIOIOTh JTIOIH !

— 3a00POHSETHCS BIJIBOJIKATUCS B1JI CBOiX 000B’S3KiB;

— MPU BUKOHAHH1 POOIT B €JIEKTPOYCTAHOBKAX MOCBIAUYCHHS 3 MEPEBIPKU
3Hanb [ITEEC 1 IIBEEC noBunHi OyTH Ha poO0YMX MICIISIX;

— MEpPCOHAJ, KWW TPOBOAUTH BUIPOOYBAHHS, MOBUHEH 3HATH MICIE
3HAXOJ[KEHHS KHOTIOK a00 MPUCTPOIB aBapiiiHOTO 3HATTA HANPYTH 31 BCI€l BU-
npoOyBalbHOI CXEMU;

— mpu poOOTI 3 MEraoMMETPOM 3a00POHSAETHCS TOPKATUCA O YacCTUH
00JIaIHaHHS, 10 TPOBOASATH CTPYM, 1 JI0 IKUX BIH MOJAETHCA.

12.2 Tpauchopmarop, 0 3HAXOAUTHCA B €KCIUTyaTallli, TOBUHEH CHC-
TEMATUYHO MiJJISraTd MOTOYHOMY KOHTPOJIIO 32 POOOTOIO TiJi HaBaHTaXKCH-
HSIM 1 IJTAHOBUM MPO(UTAKTUIHUM OTJISIIaM 1 PEMOHTaM.

12.3 Ormsa TpanchopmaTopiB 63 X BIIKIIOYEHHS MOBUHEH MPOBOIU-
THCSI B TaKl TEPMIHU 3 O(DOPMIICHHSIM 3aIKCIB Y CIEIiaIbHOMY KypHaJI:

— B €JICKTPOYCTAHOBKAX 3 MOCTIMHUM 4YepryBaHHsIM NepcoHany 1 pa3 Ha
100y;

— B CJICKTPOYCTAHOBKaxX 0€3 MOCTIMHOTO YepryBaHHs MEpPCOHANy — HE
piame Hix 1 pa3 Ha MicAllb, 2 B TPaHC(OPMATOPHUX MMYHKTaX — HE PIALIE HIK
1 pa3 B 6 Mics11iB.

12.4 ITig yac ornsiny TpaHchopmaTopa MOBUHHI OyTH MEpeBIpEHI:

— MOKa3aHHSI TEPMOCHUTHAIII3aTOpa 1 3p00JIE€HO BiAMOBIIHUM 3aIKC;

— BIJIMIOBIIHICTH PIBHS Macja B pO3IIMPIOBAYl TEMIIEPATYPHINA MO3HAYII];

— CTaH IHJIMKATOPHOTr'O CUJIIKAresl0 B OCYIlyBaul MOBITPA. 3MiHA KOJIbO-
Py OKpEMHUX 3€PEH CUJIIKATEeII0 Ha POKEBUN CBIUUTH MPO MOT0 3BOJIOKEHHS;

— MiCIIS YIIUIBHEHB JIJIs BUSBJICHHS iX JIe(EKTIB 1 MPOTIKaHHS Maclia;

— XapakTep TyIiHHS TpaHcpopmaropa (mig yac poOOTH MOBUHHE OyTH
MOMIpHE, PIBHOMIPHE TYAiHHS, 0€3 Pi3KOro IIyMy 1 TPICKY);

— CTaH 3a3eMJICHHSI 0aka, pO3BaHTAKyBAJIILHOTO KJaraHa, TeEPMOCU(OH-
HOTO (DUIBTpA, 130JATOPIB.

12.5 ITpy NOTOYHHUX PEMOHTAX 3 BIAKIIOUECHHSIM TpaHcpopmaTopa BiJK-
PUTU HUXKHIO MPOOKY pO3IIMpPIOBaYa 1 CIYCTUTU OCaja, II0 HAKOMHUYHUBCS B
HBOMY, TIICJISI ITLOTO JIOJUTH HEOOX1THY KITBKICTh OYHIIIEHOT'O CYXOI'0 Macia.

12.6 ¥ tpanchopmaropis tunis TM, TM®, TM3, TME, TMb, TMX
notyxHicTio 1000 kB-A 1 Oiyibllie TPOBOAUTH CKOPOUYEHUH aHaNI3 mpoOu Ma-
cJia, 110 3HaXOAUThCS B €KCIUTyaTallii, He pijlle OJHOTO pa3y Ha TPU POKH.
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VY tpanchopmaropiB tuny TMI', TMI'® Binbip npobu macia i BUNPO-
OyBaHHS TpaHC(GHOPMATOPHOT'O Macjia HE MPOBOIUTU HA MPOTA31 BCHOTO MeEpi-
OJ1y €KCILTyaTallii.

12.7 Tlpu cnpaiftoBaHHI Ta30BOTO 3aXUCTY HEOOXITHO 3’SICYBATH MPUYH-
Hy. CrpalfoBaHHs 3aXHCTY Ha CUTHaJ BiI0yBa€ThCS B TAKUX BUMAAKAX:

— TIpU MIOMNAaJIaHH1 B TpaHCcHOpMaTOp MOBITPSI MPU OUHUILICHHI MaCIIa;

— MpU TOBUILHOMY 3HWIKE€HHI PIBHS Macjia BHACHIJOK HAsiBHOTO MPOTi-
KaHHS MAacJIa;

— OpH MOUIKO/KEHHSAX TpaHchopMaropa, 110 CynpOBOIKYIOThCS Cliad-
KHM T'a30yTBOPEHHSIM.

CrnpanbOByBaHHS Ta30BOTO 3aXKMCTY Ha BIJKJIIOYEHHS a00 OJJHOYACHO Ha
CUTHAJ 1 BIAKJIIOUYECHHS CBIIUUTH MPO BHYTPIIIHI MOIMIKOKEHHS, 3HAYHUI BU-
TIK Macjia, MpU SKUX ToAalblIa poboTa TpaHchopMaropa HEMPHUITYCTHUMA.
[HOM1 BIAKITIOYEHHS MOXE OYTH BHKJIHWKAHO MOBITPSM, K€ BUILIAIOCH 3 Mac-
na.

HeoOx11HO BU3HAYUTH KUIBKICTh a3y, SIKUA HAKOIIMYUBCS B pelie, MOro
KOJIIp Ta XIMIYHMHI ckian. ['oprodicTh rady BKa3zye Ha BHYTPIIIHI IMOLIKO-
JUKEeHHS TpaHcdopmMaTopa.

3a KOJIbOPOM Ta3y MOKHA BU3HAYUTH XapPaKTEP MOLIKOKEHHS: AKOBTHUM
KOJIIp CBIIYHUTH MPO MOUIKOKEHHS AEPEB’ IHUX JIeTayei, OUI0-Cipuil — nare-
py abo kKapToHy, yopHUi — macia. Kosip razy HeoOXiJHO BUBHAUUTH HETAHO
HIiCIs BIAKIIOUEHHS TpaHcpopmaTopa, OCKIIbKU 3a0apBIICHHSI Yepe3 ACSKUi
4ac MOX€E 3HUKHYTH.

12.8 3a BUMIpIOBaJIbHUMH MPUIIAJAMUA KOHTPOJIOETHCA PEXUM pOOOTH
TpaHchopMaToOpa, BUMIPIOETHCS OTO HaBaHTa)XEHHs 1 Hampyra. Y HOpMallb-
HUX yYMOBaX EKCIUTyaTallli CTpyM IMOBHUHEH OYTH HE BHIIE HOMIHAJIBHOTO.
ABapiiiHe TepeBaHTAXKEHHS TpaHC(HOPMATOPIB IOMYCKAETHCS B TAKUX PO3Mi-
pax:

IIepeBaHTaXXEHHS 110 CTPyMY
ITOHAJT HOMIHAIBEHUH, %o 10 20 30 40 70
TpuBanicTh NepeBaHTAXKEHHSI, TO/I. 24 4 2 1 0,5

12.9 TonyckaeTrbcsa poboTa TpaHcPopMaTOpiB B TOMIPHOMY KJIIMaTi Mpu
TEeMIIepaTypl HABKOJUIIHLOTO TMOBITps 1uitoc 45 °C 3a yMOBH, II0 HaBaHTa-
eHHA TpaHnchopMmaropa He Oyzae nepeBulryBatu 0,9 BiJl HOMiHAJIBLHOTO.

12.10 TpancdopmaTopu AOMYCKAIOTh TPUBATY POOOTY (IIpU MOTYHKHOCTI
HE BHIIE HOMIHAJIBHO1) IIPU MEPEBUILICHH] HANPYTrd Ha OyJlb-SIKOMY BiArainy-
&KeHH1 Oyb-s1k0i 00MOTKHM Ha 10 % Oinbllle HOMIHAIBHOI HAIIPYTH JTAHOTO Bi-
nranykeHHs. [Ipu npomy Hampyra Ha OyJb-sKiid OOMOTIII HE MOBHMHHA Tepe-

BUIIYBAaTH HAWOUIBIITY poOOYy HAMpYTY.
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12.11 JlonmyckaeTbcsi TpUBaJie IEPEBAHTAXKEHHS OJIHIET YK IBOX OOMOTOK
no cCTpyMmy Ha 5 % HOMIHQJIBHOTO CTPYMY BIJATaTY>KEHHsI, SIKIIO Hampyra Ha
BIJIFATY>KEHH1 HE TIEPEBUIIYE HOMIHAIBHOI.

12.12 HalO1npuii cTaivii CTpyM KOPOTKOTO 3aMUKaHHSI [ TpaHC)o-
pMaTOpiB PO3pPaxoBYEThCA 3a (OPMYJIIOO

| = Un,
H Uk
ne UH — HoMiHaIbHA HAIPYTa;
Uk — HampyTa KOpOTKOT0 3aMUKAHHS.

HaiiGinp1a TpuBaiicTh KOPOTKOTO 3aMUKaHHS Ha 3aTHCKadax TpaHCcho-
pMaropiB — 4 c.

12.13 TlepeBuilieHHs TeMIepaTypu BEpXHIX IIapiB Macja HaJ TeMrepa-
TYPOIO OXOJOIKYIOUOr0 CEpeIOBUIIA HE TOBMHHO nepeBunryBatu 60 °C.

12. 14 Ilpu ekcrmyaTyBaHH1 TpaHC(OpMaTOpiB B MEpEKaAX XapaKTepHC-
TAKH HANpYrd €JCKTPONOCTAYaHHS SAKOi HE BIAMNOBIAIOTH BHUMOTaM
JCTY EN 50160:2023 rapanriitni 3000B's13aHHsI Ha TpaHCHOpPMATOPHU HE MO-
IUPIOETHCS.

12.15 ITpu moMITHOMY 3pOCTaHHI KUCIOTHOIO uncia macia (oiisie 0,1-
0,15 mr KOH/r) HeoOx11HO MPOBECTH Tepe3apsaaKy TepMOCU(POHHOTO (PIIbT-
pa (auB. moaaTtox 4).

12.16 TlotouyHi peMOHTH TpaHC()OpPMATOPIB 3 iX BIAKIIOUEHHSIM MPOBO-
TSATHCS:

— TpaHcHOPMATOPIB LEHTPAIBHUX PO3MOAIILYUX MMIJICTAHIIIN — HE PIALIE
Hik | pa3 Ha 2 poky;

— TpaHCc(OpMaTOPiB, BCTAHOBICHUX Y MICHSIX OCUJIEHOTO 3a0pyAHEHHS,
— IO MICLEBUX 1HCTPYKIIISX;

— BCIX 1HIIMX TpaHchHOpMaATOpPIB — B MIpy HEOOXIJIHOCTI, ajie HE pijllie
HIXK 1 pa3 B 4 poku.

12.17 Ornsan Tpancopmaropa 3 HOro BIIKIIOYSHHSM 1 MIHOMOM aKTH-
BHOI YaCTUHH MPOBOJAMUTHLCS B Mipy HEOOX1THOCTI B 3aJIESKHOCTI B1J] pe3yJIbTa-
TIB BUMIPIOBaHHS 1 CTaHy TpaHcpopmaTopa B TEPMiHU, BCTAHOBJIEHI CIIYXKOOIO
eKcruryarari micisi 12 pokiB ekcruryarTalii Tpancdopmaropa. PekoMeH1y€eTh-
Cs Takli peMOHTH TPOBOJUTH BHOIPKOBO, Ha TpaHC(opmaTopax, IO MpaIko-
I0Th B Hallripmux ymoBax. Ha mifcTaBi pe3ysibTaTiB MPOBEICHHS [IUX PEMOH-
TIB MOXK€ OyTH BHUpOOJEHa AyMKa MPO HEOOXiAHICTh MPOBEICHHS KamiTalb-
HUX PEMOHTIB IPOTIATOM yChOTO TEPMIHY CIIY>KOU TpaHchopmaTopa.

12.18 PemonT TpanchopmMatopis 31 3MiHOI 0OMOTOK 1 IEpepoOKy TpaH-
chopmaropiB (104aTOK 7) MPOBOJUTHA HA PEMOHTHHUX MIANPUEMCTBAX, OCHA-
[IEHUX CIIEMIAIILHUM OO0JIaHAHHIM.
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12.19 Skmo BigkiroyeHHs TpaHchopMaropa He OyJi0 OB’ SI3aHO 3 TPO-
BEJICHHSIM Ha HHOMY POOIT abo €0 3aXUCTIB, TpaHCcPopMaTop MOXKe OyTH
BBEJCHUI B J1110 O€3 MPOBEJACHHS BUIIPOOYBaHb 1 BUMIPIOBaHb MapaMeTpPiB 3a
YMOBHU MIPOBEJICHHS TMOINEPE/IHIX BUIIPOOYBaHb B CTPOK, KW HE NEPEBUIILYE 6
MICSIIIB.
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Jlonatok 1

IHCTPYKILIA
3 KOPUCTYBAHHA ITEPEMUKAYEM HAIIPYT'U

[lepemukanus TpaHcopMaTopa MOBUHHI MPOBOJUTH MpPAllIBHUKH, SIKi
OPOUMIUIM CHelialbHy MIATOTOBKY. Y CKJIaai Opuraau mMae OyTH HE MEHIIE
JIBOX TMpAaliBHUKIB, 3 IKMX KEPIBHUK MOBHHEH MAaTU TPYIy 3 €JIEKTPOOE3NEeKU
IV, a inm — rpymy 111

[Ipu mepemukaHHi TpaHcpopmaTopa HEOOXITHO KEpyBaTUCS BIJIMOBII-
HUMU THCTPYKIIIMH 3 OXOPOHH TIpalll 3riJHO 3 AIIOYUMHU IIpaBUIaMU 1 TOPSIA-
KOM, 3aTBEP/PKCHUM Ha JAHOMY MiANPUEMCTBI, 3 BUKOPUCTAHHIM HEOOX1THUX
3aXMCHUX 3aCO0IB.

YBATI'A! IlepemukanHs He0OXiTHO MPOBOAUTH NMPHU BIAKIHYEHOMY
BiJI Mepexi TpanchopmaTopi.

[lepeBipka npane3aaTHOCTI NEPEMUKAIOUOTO IPUCTPOIO 1 TUCKY KOHTAK-
TiB MPOBOJUTHLCA HA 3aBOJI1-BUPOOHUKY 1 HE BUMArae J1I0JaTKOBOI MEPEBIPKHU.

[lepemukad mpu3HAYEHUW AJIsI IEPEMUKAHHS CTYNEHIB HAIPYTd TPaHC-
dbopmaropa npu BIAKIIOUEHOMY BiJl Mepexi TpaHchopmaTopi (mepeMuKaHHs
0e3 30y KCHHS).

[lepen nepeMukaHHAM HEOOXITHO BIAKIIOUUTH TpaHCcHopMaTop sk 3 60-
Ky BHUILIO1, TaK 13 OOKY HMXKUO1 HAIIPYTH.

IlepemMukaHHst 30y1:K€eHOT0 TPAaHC(HPOPMATOPA HE TOMYCKAETHCA!

VY tpanchopmaropax noTyxHicTio Big 10 10 6300 kB A nnsa mepemu-
KaHHS HEOOX1IHO:

— BIIKPYTUTHU TBUHT (puc. 6, a), 10 PIKCy€e MOJIOKEHHS PYKOSTKH MPH-
BOAY Yy (piaHII;

— TMOBEPHYTHU PYKOSITKY MPUBOAY 1O IMOSBU KJIAIlAHHS MPH CIIBIIAI1HHI
BiC1 (DIKCYIOUOr0O TBUHTA 3 OTBOPOM (PiIaHIIA 1 MTOKAXKUYHMKA PYKOSITKH 31 3HAKOM
dnaHus, SKUN BIJINOBIAA€ MOTPIOHIN BEIMUKHI HAPYTH;

— IIPO MPaBWIBbHICTh YCTAHOBKM KOHTAKTIB MEPEeMHUKAYa CBIAYUTH HasiB-
HICTh BUIBHOTO 00€pTaHHS (PIKCYIOUOrO0 TBUHTA PYKOSITKH 3a 1 MPOTHU T'OJUH-
HUKOBOI CTPUIKK Ha 5 ° BIAHOCHO OTBOPY Y (pIaHIl, SIKWW BIJIIOB1Ia€ OTPiO-
Hill BEJIMYMHI HAMIPYTH;

— 3arBUHTUTH (PIKCYIOUMI TBUHT JI0 BXOJY MOT0 B OTBIp (hiiaHIIs.

Y tpancdopmaropi TM notyxuictio 6300 kB-A HOMiIHAIBEHOIO HAIpy-
roto BH 10 a6o 6 kB s nepemukanHs HEOOX1IHO:

— MIIHATH PYKOSITKY NMPUBOY TiepeMukayda (puc. 6, 6). Bigcranp Big py-
KOSITKUA MPUBOAY 110 (hyiaHIlsd moBuHHA OyTH 12 ... 15 MM;
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— MOBEPHYTH PYKOSATKY MPUBOJY B MIHATOMY CTaHi JI0 TOSIBU KJIallaHHS
npu 30iry moKa)kuuMka Ha PYKOSTI 31 3HAKOM Ha (hJIaHIll, SKUH BiATOBIIAE
NOTP1OH1MA BEJTMYMHI HAIPYTH;

— OMYCTUTH PYKOSTKY MIPHBOAY, MPH I[bOMY HOMICTHUBIIHA IMMOKAKIHK
npUBOAY B a3 (haHiis, SKAW BIAMOBIAA€ MOTPIOHINM BEIMUUHI HATIPYTH.

Brkurwuenns Tpancopmaropa 3 He3aQiKCOBAHUM IOJIOKEHHSIM PYy-
KOSITKM MepeMHKa4Ya He J0NMyCKAEThCs !

a) 0)
Qaareudb  Pyxosmka Q@aaHeup  Fykoamka
npubogy npubogy
S~/
/ - | ~
o s 1 ! __.__\ﬂ\ e B
< n —|\|})\I I/:l_
I
[Burm @ikcyiouuld [lokaxyuk

a) Tpanchopmaropu tuny TM, TMI', TMI'®, TM®, TM3, TMX notyxHicTiO
25...6300 xB-A ;

6) Tpanchopmarop tiumy TM moryxuicTio 6300 kB-A HOMIHAJIBHOIO HAIpy-
roto BH 10 a6o 6 kB.

Pucynoxk 6 — IlonmoxenHs nepeMuxadiB Tpancopmaropin

Tabnuis mojgoxeHb MepeMruKadiB

3aMUKaHUsI KOHTAKTIB CumBoIIIYHE 300pa’KEHHS 3MiHa HaNpyru
32 CXEMOI0 udp Ha duanI B MPOIEHTAX
5 5 -5
4 4 -25
3 3 0
2 2 +25
1 1 +95

PerymntoBaHHs HalIpyru NepeMHUKavyeM MOKa3aHo Ha puc. 7.

JIst ouMIIEeHHSI KOHTAKTHOI CHCTEMHM MepeMuKada BiJi OKHCY 1 HIIaMy
PEKOMEHIYETHCSI PU KOKHOMY MEPEMUKAHHI, ajie He PiJauie OJHOrO pa3y Ha
IIICTh MICAIIIB MPOBOJUTH MNPOKpydyBaHHSA mnepemukayda g0 10-15 pasziB B
OJIH Ta 1HIIUK 01K y BIAKIIOUEHOMY CTaHI.
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PucyHok 7 — PeryntoBaHHs HaIIpyryu NEPEMUKAUYEM B CXEMax
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Jlonatok 2

[HCTPYKIIIS
IO MIATOTOBII JO POBOTU OCYIIIYBAYA TTIOBITPS
TPAHC®OPMATOPIB TM (B, D, X, ®)

Po6otu 1o miaroToBii 0 poOOTH OCyIlyBada MOBITPs TpaHCPopMaTo-
p1B TOBUHHI MPOBOJUTH MPAIIBHUKH, SIKI TPOUIIUIA CIELialbHy IMIJATOTOBKY.
VY cknaai Opuraay NOBUHHO OyTH HE MEHIIE JIBOX MPAIiBHUKIB, 3 AKUX KEP1B-
HUK MIOBUHEH MaTu rpymy 3 enekTpodesneku 1V, a inmi — rpymy 111

YBAT'A! Po60oTu HE0OXiAHO MPOBOJUTH IIPH BiAKIIOUEHOMY BIiJl MEpe-
K1 TpaHchopmaTopi.

OcmryBaui noBiTpsi Tpanchopmaropis TM (b, 3, XK, @) 3moHTOBaHI Ha
MacJIOpO3IIUPIOBadl TpaHC(POpMaTOpIB Ta MOBHICTIO 3ampaBiieHl JIUBHUCH
puc.8.

YBAT'A! Ilepen BkItOUEHHSM TpaHcpopmaTopa TPAHCIOPTHE T'YMOBE
yIIIbHEHHS 9 3HTH (AUB. puc. 8 a, 0).

JInst 1eMOHTa)XXy TPaHCIOPTHOTO YIIUIBHEHHS Ha OCYIIyBadax MOBITPS
PUCYHOK 8 a HEOOX1HO:

1) nist 3ano0iraHHs BUCUIIAHHS CUJIIKare to 4 3 TpyOu ocylilyBada MoBi-
Tpsl, IPUTPUMYIOUH PYKOI 000iMYy 3 3aTBOPOM 2, MPUTUCKHUM (PIIaHIEM,
PO30POI0 KPHIIKOK 1 3 TpaHCPOpPMATOPHUM MACIOM 3 1 TYMOBHUM YIILIb-
HEHHAM 9, BIAKPYTUTH TPH Tailku M6, gK1 KpiIuIsITh 000MMYy 10 KOPITyCY Mac-
JOpO3UINPIOBAYA;

2) 3HATH TYMOBE TPaHCIOPTHE YUIIJIbHEHHS 9;

3) BCTAHOBUTH Ha MiCII€ 3aTBOP. 3arBUHTUTH TpH Taitku M6;

4) HEe TOMYCKAEThCA BUCUIIAHHS CUJIIKaresnto 4 3 TpyOH ocyliryBaya MoBi-
TpS;

5) He IoMmycKaeThCsl BIACYTHICTh TpaHC(POpMaTOpPHOTO Macia 3 B Mpo30-
pii kpumi 1 MacisgHOro 3aTBopa.

JlJisi JeMOHTa)Xy TPAHCHOPTHOTO YUIUIbHEHHS HAa OCYLIyBadax MOBITPA
PUCYHOK 8 O HEOOX1AHO:

1. BiZKpyTUTH HAKpUBKY 11

2. 3HSTH TYMOBE TPAHCIIOPTHE YUIUIbHEHHS 9;

3. HE JIOMYCKAETHCS BIICYTHICTh TPAaHC(POPMATOPHOTO Maciia 3 B 3aTBOP1
2

4. BcTaHOBUTH Ha Miclie HakpuBKyY 11. Hakpusky 11 HemokpyuyBatu a0
KIiHIIA Ha 2-3 BUTKA Pi3b0M.
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Hargsinox pyry nafiings

2 ]
El 1

1-HakpuBka (ckoba); 2- 3aTBop; 3-Maco;
4-Cuikaresib rpaHy/iboBaHuit;S-Cuilikareab iH14-
KaTOpHUK; 6 Kosmak; 7-YuiiasHeHHS; 8-
Perritka; 9-VurineHeHHs (TUTbKK Ha Yac TPAHCIIOP-
TyBaHHs; 10-Kopiyc Maciopo3mupioBaya.

1-HakpuBska (cko0a); 2-3aTBop; 3-Macio;
4-Cuiikarenb rpaHyiboBanuii; S-Criikareib iHAUKa-
TOPHU;6 Kosnak; 7-Yuiinsuenns; 8-PemriTka;
9-VminpHeHHs (TUTHKH Ha Yac TPaHCIIOPTYBAaHHSA;
10-Kopmryc macmoposmuproBada; 11-Hakpuska.

Pucynok 8 — OcyiiyBau moBiTps 3 MaciasHUM 3aTBOPOM
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Jlogatok 3

IHCTPYKIIIA
[1O ITIATIOTOBLI A0 POBOTHU
OCVYIIIYBAYA TIOBITPA
TPAHCOOPMATOPIB TM (B, 3, X, @)

PoGotu 3 mepe3apsiiku ocyliryBada MOBITPs TpaHC(hHOpPMATOPiB MOBUHHI
NPOBOJUTH TMPAIIBHUKH, K1 MPOUIUIM CHEIladbHy MIATOTOBKY. Y CKiIai
Opurangu Mae OyTH HE MEHIIE JBOX MpPAllIBHUKIB, 3 SIKUX KEPIBHUK MOBUHEH
MaTu TpyIy 3 enekrpoodesneku [V, a i — rpymy I11.

[Ipu mepe3apsaii ocynryBaya noBitpsi TpaHchopMaTopiB HEOOXITHO Ke-
pyBaTUCS BIJAMOBIIHUMHU IHCTPYKIISIMUA 3 OXOPOHHU Mpalll 3T1AHO 3 JIFOYUMHU
paBWIAMU 1 MIOPSAKOM, 3aTBEPHKEHUM Ha JAHOMY MI1IMPUEMCTBI, 3 BUKOPHU-
CTaHHSAM HEOOX1JHUX 3aXHUCHUX 3aCO0IB.

YBAT'A! Ilpu nosiBi pokeBOro 3a0apBIICHHSI 1HAUKATOPHOTO CHUJIIKAare-
JIF0 B OCYIITyBayi MOBITPsI HOTO HEOOX1THO Tepe3apsIUTH.

Jliist mepe3apsaku ocylryBaya moBiTps (puc. 8a) cuitikaresieM HeoOXiTHO:

1) 3HsTH HaKpUBKY 1, 000¥My 3 3aTBOPOM 2 IPO30pHUIA KOBIAK 6 3aIT0B-

HEHHI MacliOM B HM>KHIA YaCTHH1 OCYIIIyBaya;
2) 3HATU HAaKPHBKY 1, Mpo30opuii KOBHAK 6 pa3oM 3 PEIIiTKO 8 3 cur-
HaJILHUM CHIIIKarejeM;

3) MpOYUCTUTH TPYOyY 3aTBOPA;

4) BCTaHOBUTH 000HMY 3 3aTBOPOM 2 3 MPUTUCKHUM (JIaHIEM, TPO30-

poro kpuiikorw 1 3 TpancpopmaTopHuM Macyiom 3 puc 8a;

5) 3acunaTtu B TpyOy 3aTBOpa CyXWi CHIIIKareNb rpaHyIb0BaHUMN 1103. 4;

6) 3acunaT CyxXuil CATHAJIbHUN CHJIIKareib 1mo3.5;

7) BCTAaHOBUTH HAaKpPUBKY 1, mpo3opuii KOBMaK 6 pa3oM 3 PElIiTKow & 3

CUTHAJILHUM CHUJIIKarejeM Ha TpyOy OCylllyBada MOBITpPS.

Jlnst mepe3apsiiku ocyuryBaya noBiTps (puc. 80) cuitikareiaemM HeoOX1IHO:

1) 3uATH HaKpUBKY 1, mpo30opuil KOBMaK 6 1 MPOUYUCTUTH 3aTBOP 2 1 TPY-
Oy 3aTBOpA;

2) 3acumaty B KOBIAK 6 CyXWUil IHAMKATOPHUM CHUIIIKAreab S 1 BCTAHOBU-
TH WOT0 pa3oM 3 HAKpUBKOIO 1 Ha MicCIIe;

3) 3HsATH HaKpUBKY 11;

4) 3acunatu B TpyOy 3aTBOpa 2 CyXui rpaHyJIbOBaHUI CUJIIKareisb 4;

4) 3a1uTH B 3aTBOP 2 TpaHchopmaTopHE Macio 3;

5) BcTaHOBUTHU HaKpuBKY 11 HemokpydyBaTH A0 KiHIS Ha 2-3 BUTKa
pi3K0W.
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Jlomarok 4

IHCTPYKILIA
1O BAPAALUI TEPMOCHUD®OHHOI'O ®UUIBTPA

PoGotu mo 3apsanii TepMocu@oHHOro ¢GUIbTpa MOBUHHI MPOBOJUTH
MpaliBHUKY, SKI MPOUIUIM CIelialbHy MIATOTOBKY. Y CKJIajl Opuragu mae
OyTH HE MEHIIIE JBOX MPAI[IBHUKIB, 3 SIKUX KEPIBHUK MOBUHEH MaTU rpymny 3
enektpooesneku IV, a inmi - rpymy 1.

[Ipu 3apsaimi TepmocudoHHOro GuIbTpa HEOOXITHO KEPYBATUCS BIJIO-
BIJIHUMU THCTPYKIIISIMU 3 OXOPOHU IIpalll 3riIHO 3 JIFOYMMHU IIpaBUJIaMU 1 MO-
PAZIKOM, 3aTBEP)KEHUM Ha JTaHOMY MIANPUEMCTBI, 3 BUKOPUCTAHHAM HEOO-
X1JHUX 3aXHUCHHUX 3aCO01B.

YBATI'A! PoGotu mo 3apsaii tepmMocupoHHOro (GiapTpa HEOOXIIHO
MPOBOJUTH TMPH BIAKIIOYECHOMY BiJl MEpEXi TpaHchopmaTopi.

s 3apsiaku TepMocuOHHOTO (DUIbTPa 3aCTOCOBYETHCA COPOEHT — CH-
nikarenb Mapku KCK a6o rpanynsoBanuii mo 'OCT 3956-76.

CopOeHTH, 10CTaBIIeHI B HErepMETHUYHIN yIaKoBIIi, Iepe]l 3aCUMaHHAM B
G1IbTp HEOOX1THO MpocyuTH MpH TemrepaTypi 140 © C npotsrom § roauH.

CopOeHTH, 1OCTaBJIEHI B CIIPaBHiil repMETUYHIN Tapi, MOXKYTh 3aCTOCO-
ByBatucs 0e3 cyliHHs. PO3KpUTTA Tapu MOBMHHO MPOBOJIUTHUCS Oe3mocepe-
HBO TIepe/l 3aCUTIaHHSAM COPOEHTY B (PLILTP.

s mepesapsanku tepmocudoHHoro ¢uipTpa TpaHcpopmaropis TM3
HeoOximaHo (puc. 9):

1) 3muTH Macio 3 po3IMIMUPIOBaYa Yepe3 HIKHIO MPOOKY (1 TpaHchop-
MaTOPiB 3 TA30BUM peJie MEPEKPUTH KPaH ra30BOro peje);

2) 3HsATH KpulKy 1 TepmocudoHHOro GiasTpa, BAWHATH CITKY 3 3 COp-
OCHTOM 1 BUJQIUTH COPOCHT;

3) 3acunaT B CITKY MPOCYIICHUH 1 MPOCIIHUM COPOCHT 1 BCTAHOBUTH 1l
Ha MICIIE;

4) 3aKpUTH KPUILIKY TEPMOCUPOHHOTO (LIBTPA;

5) nonuTU Macio B pO3IMIMPIOBAY 1 BUIYCTUTH MOBITPS 3 Oauka TepMoO-
cuonHOoro 1aBTpa Yepe3 BepxHIO MpoOKy 2. HasBHICTh HMPKYIAIII Macia
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gepe3 TepMOCU(POHHUN DUIBTP MIATBEPIHKYETHCS OLIBIITUM HarpiBaHHSAM BEp-
XHBOI YaCTUHH (UIBTPA B TOPIBHIHHI 3 HYKHBOIO.

B Tabnuiil BkazaHa Maca CUJIIKAresto i 3apsakd TepMoCcu(OHHOTO (Pi-
JBTpa B 3aJIEKHOCTI BiJl MOTY>KHOCTI AJig TpaHchopmaropis TM3.

Maca cuiikareito

IToryxHIicTh Tpanchopmaropa, kB-A )
Y pazchop pa, U1 3apsAKd QIIbTpa, KT

1000 9,2

1600 13,0
2000 19,0
2500 21,0

—~—JI

1 — kpuiika; 2 — npobka; 3 — ciTka.

Pucynok 9 — Tepmocudonnuit GpuibTp

Jns mepesapsiaku TepMocudoHHoro (inbrpa Tpanchopmaropie TM-
4000 ta TM-6300 HeoOxiaHO (puc. 10):
1) 3akpuTHu ABa 3aTBOPU TUCKOBI MO3. 3;

2) 3HATH KOPOKHU 103.4 Ta 1mo3. 7, BIAKPUTH KpaH 103. 6 Ta 37IUTU
TpaHchopMaTOpHE MAciIO 3 TEPMOCU(OHHOTO (PiIbTpa B MONEPEAHBO I1/1-
TOTOBJICHY €MHICT;
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3) 3HATH BEpXHIO HAKPUBKY 1103.5 Ta HWXKHIO HAKPUBKY, 103.8 CUIIi-
Karejab BUCUIATH B MONEPEAHBO MIATOTOBIECHY EMHICTB;

4) Tlicns BUANEHHS CHIIIKAresto, TepMOCU(GOHHUN PUIBTP HPOIyTH
CYXUM CTHCHEHUM MOBITPSIM;

5) dns nepe3apsiiky CUITIKares 0 HeoO0X1JHO BCTAHOBUTH HMKHIO Ha-
KPUBKY T03. 8 pa3oM MPOKJIAJKOIO 103.9, MONepeIHbO BUAAIUBIIKN Opya
Ta 3QJIMIIKH Maclia 3 MPOKJIAIKH Ta (PJIaHIIsd 32 JOTIOMOTOI0 TEXHIYHOI cep-
BETKHM, 3aCUIIaTH COPOCHT Y KOpIyc TepMocuoHHOr0 (hIbTpa.

B Tabnuii BkazaHa Maca CHIIIKAreto JJIS 3apsaKd TEPMOCUPOHHOTO
¢b1apTpa B 3aJIEKHOCTI BiJl MOTYKHOCTI TpaHchopmaTopa.

Maca cujiikarearo

[TotyxHicTh Tpancpopmatopa, kB-A )
4 pascghop pa, JUISE 3apsiiKy (QUIBTpa, KT

4000 56
6300 56

6) BcTaHOBUTHM BEpXHIO HAKPHUBKY I03. 5 pa3oM 3 MPOKIATKOIO
103.9, BUAAIMBIIKM Opy/a Ta 3aJIMIIKK Macja 3 TMPOKIaaAKud Ta (GJaHIsd 3a
JIOTIOMOTOI0 TEXHIYHOT CEPBETKH.

7) BinkuTtu nBa 3aTBOpPH JAUCKOBI M03. 3 Ta 3alOBHUTH TOBHICTIO
TepMOCUPOHHUN PIIBTP MacIOM 3 Oaka TpaHchopmMaTopa, BCTAHOBUTHU Ta
3arBUHTUTH KOPOK M03. 4.

8) Hdonutn macio B po3MIMproBad A0 PiBHS 110 BIANOBIIAE poOOUiil
TeMrepaTypi TpaHcadopmaTopa 3rifHO A0AaTKy | 1aHOT HACTaHOBH.

9) IlepeBipuTU repMETHUYHICTh TE€PMOCU(OHOrO (PIIbTpa MPU BUSIB-
JIEHHI TIPOTIKaHHA MO YIIUIbHEHHSX (DJIaHIlIB pi3bOOB1 3'€JHAHHS MPOTAT-
HyTH. [IpoTikaHHS Macia HEeJIOMYyCKAETHCS.

HasBHiCTh HUPKYJIALIT Maciia yepe3 TepMOCUPOHHUN (UIBTP MiTBE-
PIUKYEThCA OUIBIIMM HarpiBaHHAM BEPXHBOI YaCTUHU (UIBTpA B MOPIB-
HSIHH1 3 HIDKHBOIO.
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1. Kopnyc Tepmocudonnro pinbtpa; 2. bak Tpancdopmaropa; 3. 3atBop auc-
koBuif; 4. Kopok; 5. BepxHs Hakpuka ¢uibTpa; 6. Kpan kynbosuii 3/4"; 7. Kopok
KpaHy KyiboBoro 3/4"; 8. Hwkus HakpuBka GinbTpa; 9. [Ipoknanka; 10. Cumikarenis.

Pucynok 10 — Tepmocudonunuii ginstp Tpanchopmaropis TM-4000 ta TM-
6300
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JlogaTok 5

IHCTPYKILIA
[T1PO 3JIMB, 3AJIMBKY, JOJIMBAHHA 1 I[TOPAAOK 3MIIIYBAHHA
TPAHCO®OPMATOPHUX MACEJI

Po6oTu 1o 37MBaHHIO, 3JIMBII 1 IOJMBAHHIO TPAHCHOPMATOPHUX MaCE
MOBUHHI MTPOBOJUTHUCS IPaIlIBHUKAMHU, SIKI TIPOUIIUIA CHEHIATIBHY MiATOTOBKY
3T1JIHO 3 JIIIOYUMU MpaBUJIAMU 1 TIOPSAJIKOM, 3aTBEPKEHUM HA JTaHOMY IiJIM-
PUEMCTBI, 3 BAKOPUCTAHHSIM HEOOX1THUX 3aXUCHUX 3aCO0iB.

YBAT'A! 3nuB, 3a1uBKyY, I0JMBaHHS Macjia HEOOXiHO MPOBOJUTH MPU
BIJIKJIFOYEHOMY BiJ MEpExi TpaHnchopmaTopi.

1 31uB Macna mpoBeCTH:

— B TpanchopmaTopax noTyxkHicTio 1000 kB-A 1 Bumie depes kpan ans
CITyCKYy Macja, II[0 pO3TalllOBaHUH Ha JH1 0aKa,;

— B TpaHcopmaTopax motyxkHicTio 10 ... 630 kB-A depe3 oTBip mif
npoOKy JJIsl 31IMBY 1 B3STTA MPOOU Macia.

TpancdopmaTopHe Macio 37MUTH B 3a37ajeriib MiAroTOBIeHY Tapy. I1i-
CJIsl 3aKIHYEHHS 3JIMBY MacJja uepe3 OTBip B AHI 0aka 3JIUTH 3aJIMIIKKA Macia 3
Oaxa.

2 3anvBaHHA MacJa MPOBECTH:

- s tpanchopmaropiB TMI™ uepe3 TpyOy poO3BaHTaKyBaJILHOTO KJla-
naHa. 3aJuMBaHHS Macljia IPOBOJUTU TIPU TeMIiepaTypi Tpanchopma-
topa 20£5 °C no piBHs 2/3 TpyOu momnepeHbO OCIAOUBIIN ITUIBKU
BBOJIIB BH 1151 BUITyCKY MOBITpS, ITICIISI YOT0 BCTAHOBUTH PO3BaHTA-
KyBaJIbHUN KJIalaH Ta 3a 3aTATHYTH IITAJIBKU BBO/IIB.

— 1151 TpanchopmartopiB tuity TM3 uepe3 OTBip B KPUIIIIL ITiJ] pejie TUC-

Ky (OTBIp i YCTaHOBKY 3amo01xHO1 gladparmu).

— st TpancopmaropiB TM (b, 3, XK) yepe3 oTBIp yCTHOBKM MPOOKU HA
MaclOpO3LIMPIOBaYL;

3 Homusky tpanchopmaropa TM (b, 3, X) macimom 3poOutu B Takiid
ITOCJ1JOBHOCTI.

3.1 Yepes oTBIp mij MpoOKYy HaA MacCIOa30TOPO3IIMPIOBAYl, JOJIUTH B
TpaHcopmaTop Maciio J0 PiBHS, IO BIAMOBIIAE TeMIIEpaTypl Macjia TpaHC-
dbopmaropa, M yac 3aJMBKU 3a IIKAJIOK MaclOBKa3iBHUKA. [ moauBaHHA
MOHa BUKOPHUCTOBYBATH MAacJlo, SIKE 3aJJ0BOJIbHSIE YMOBAM:

— eJIeKTpUYHa MIIHICTH 35 KB;

36



— TaJIIHHS TeMIepaTypu crnanaxy B TpaHcopmaTopi He OUbIIE HIXK Ha
5 °C B1JI TOYATKOBOI;

— KHCI0THE unciio He ouremie 0,2 mr KOH/T;

— peakilisi BOJHOI BUTSKKM HEUTpabHa, JIOMYCKAETHCS BMICT BOJOPO3-
yuHHUX KuciaoT He outemre 0,01 mr KOH/T;

— HaTpoBa Mpoba 6a30BOro Macia, ONTHYHA IIIILHICTE B KioBETI 20 MM,
He Ouib1re 0,4;

— BIZICYTHICTh MEXaHIYHUX JOMIIIOK (Bi3yaJIbHO).

3.2 Tlocnabutu nmpoOKy TepMoCcU(POHHOTO (iIbTpa, 1 TAMKKW BBOIY IS
BUXOJIY MOBITPA.

3.3 Ilicng nosiBM Maclia B OTBOPaxX MPOOKU, OCTAHHIO 3aKPYTUTH A0 YII1-
JIbHEHHS.

4 Ils 1HCTPYKUIS MOWIMPIOETHCA HA BUIMAAKH 3MIINTYBAHHS TOBAapHUX
TpaHcopMaTOpHUX Mace, siki He OyiIu B €KCIuTyartallli, MOKa3HUKH SIKUX Bi-
JMOBIAI0OTh BUMOTaM TakKuX cTaHaapTiB 1 TexHiunux ymoB: 'OCT 982-80,
I'OCT 10121-76, ACTY EN IEC 60296:2022.

5 i 1HCTPYKINi MOIIUPIOETHCS HA BUMAAOK BUKOPUCTAHHS 3a3HAYEHUX
BUIIE MaceJl Ha MICISIX MOHTaXy TpaHC(POPMATOPIB y CHOXKHBAYIB, a TAKOXK
pu JOJIMBIII Macja B TpaHC(OPMATOPH IIPHU PEBIZISIX 1 OTJIsAIAX.

6 Takumu, 1110 He Oy B €KCIUTyaTallii, CJ1ii BBaKaTH Macia, siki HaaXxo-
ISTh CIIOKMBadaM Oe€3MoCcepeHbO Bij MIANPUEMCTB-BUPOOHUKIB abo 0a3
30epira”Hsi Macia, a TakoX Macia, 3aIUTI B TpaHc(hOopMaTopy Ha MiAIpUEMC-
TBaX-BUPOOHUKAX, aJie K1 HEe OyJu y poOOTI.

7 Macna o 'OCT 982-80 (copt TK), 1110 HE MICTSITh aHTHOKHUCIIIOBAJIb-
Hy npucagky (HeIHri0oBaHI Macia), JOMYyCKAEThCA 3MILIYBATH OJIUH 3 OJHUM
B OyJb-SIKUX CITIBBIIHOIIICHHSX.

8 Macna, 10 MICTATh aHTUOKHUCIIOBAIBHY MPUCAJKY «10HOI» (1Hr100-
Banl Macna) no ['OCT 982-80, 'OCT 10121-76, nomyckaeTbesi 3MilTyBaTU
OJIH 3 OJTHUM B OYy/Ib-SIKMX CITIBBITHOIIICHHSX.

9 JlomyckaeTbces 3MIIIYBATH 1HT100BaH1 TpaHCGOPMATOPHI Macia 3 HelH-
ri0OBaHNMU y BUHSTKOBUX BUMAJKAX.

[Ipu 1bOMy CTaOUIBHICTH CyMIllll TOBUHHA OYTH HE HUX4YE CTAOIBHOCTI
HEIHri00BaHOTO Maca.
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JlonaTok 6

IHCTPYKILIA
11O JOJIMBLI TPAHCOOPMATOPHOI'O MACIJIA
3 TPAHCIIOPTYBAJIbHOI EMHOCTI
B MACJIOPO3IIMPIOBAY TPAHCOOPMATOPA

Tpanchopmartopu tunmy TM mnotyxHnictio 1600 kB-A 1 Buiie MOXYTh
TPAHCIIOPTYBATUCS 3aMOBHUKY 31 3HATUM MAacJIOpO3IIMPIOBAYEM pPa3oM 3
OKpPEMOI0 €EMHICTIO, 3a[I0BHEHOIO TPAaHCPOPMATOPHUM MACJIOM 3JIMTUM 3 Mac-
JIOPO3LIMPIOBAYA.

Jlnst nonuvBaHHS TpaHC(POPMATOPHOrO Maciia B MaclOpO3LIMpIOBayY He-
00X1IHO BCTAaHOBUTU Ha TpaHc(opmaTop 3rifHo nomatky 10. s 3anuBKu
Macja HEOOXITHO 3HITH 3aBOJCHKY ILUIOMOY 3 TOPJIOBUHH €MHOCTI 3 TpaHC-
dbopMaTOpHUM MacioM 1 TPOOKY JyIsi 3aJUBKU TpaHCHOPMATOPHOI'O Macia,
110 3HAXOAUTHCS Y BEPXHIN YaCTUHI MacIOpOo3IIUpIoBaya.

Honutu TpanchopmMaTopHE MACIO B MacJIOPO3LIUPIOBAY, KOHTPOJIIOIOYHN
PIBEHBb 3aJIMTOTO Macja 3a IIKajJol MacjIOBKa31BHHUKA, PO3MIIIIEHOI0 Ha TOP-
IIeB1M KPHIIII MacJIOpO3IIHpIOBaya.

[HI11 BUMOTH IOJI0 MATOTOBKH TpaHChOpMaTopa A0 €KCIUTyaTallli 3r1/1-
HO 3 IIUM KE€PIBHUIITBOM.
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JlopaTok 7

PEBI3ISI TPAHCO®OPMATOPA

PeBizito TpancopmMaropa MOBUHHI TPOBOJAUTH MPAIlIBHUKH, SIKI MPOMIII-
JU CIeIiajJbHy MiATOTOBKY 3T1HO 3 JIIOYUMU MpaBUJIaMH 1 MOPSAJIKOM, 3a-
TBEPPKEHUM Ha JIAaHOMY MiANPUEMCTBI, 3 BUKOPUCTAHHSIM HEOOXITHUX 3aXU-
cHUX 3aco0iB. Y ckiaji Opuragu mae OyTH HE MEHINE ABOX IMpPAaIlIBHUKIB, 3

SAKUX KEPIBHUK MOBUHEH MaTH rpymny 3 ejekTpodesrneku [V, a iHmi — rpymy
1.

YBAT'A! PeBizito He0OX1THO TPOBOJAUTH MPHU BIIKIIOYEHOMY BiJ Mepe-
K1 Tpa"chopmaTopi.

[Ipu peBizii TpaHnchopmaTopa HEOOXIAHO KEPYyBATUCS BIAMOBITHUMHU 1H-
CTPYKLISIMU 3 OXOPOHU Tpalii.

1 Bumoru 10 yMOB NPOBEIEHHS PEBI31i Ta 1i TEPMIHHU.

1.1 PeBi3is 3 BKa3aHUM HIKYE 00CATOM pOOIT € 000B’SI3KOBOIO IS BCIX
TpaHcpopMaTopiB MpU HASIBHOCTI 30BHIIIHIX TMONIKO/KEHb, JOMYIICHUX MPHU
TPAHCIIOPTYBAaHHI, BUBAHTAXEHHI, MEPEBE3CHHI /10 MICLSI MOHTaxYy 1 30epi-
TaHHs, 10 BUKJIUKAIOTh NPUMYIIECHHS MPO MOXJIMUBICTh BHYTPIIIHIX IMOIIKO-
JKEHb.

PeBi3isi mpOBOAMTHCA 3a MOTOKEHHSIM 13 3aBOJIOM-BUPOOHMKOM. Pe-
3yJbTAaTH PEBi3ii 0OPMIISIIOTECS aKTOM. MOMEHTOM MOYaTKy poOOTH BBaXka-
€THCS MOYATOK 3JIMBY MacJa.

1.2 Temneparypa aKTUBHOI YaCTMHU B MPOLIEC] OMVISiAYy NMOBUHHA TEpe-
BUIIYBAaTH TEMIIEpATypy TOYKH POCH HABKOJUIIIHHOTO MOBITPS HE MEHIIE HIXK
Ha 5 °C 1y BciX BUNaJkax nmoBuHHa Oyt He Hux4e 10 °C. SAkmo npupoaHi
YMOBH HaBKOJIMIITHBOT'O CEPEAOBUINA HE 3a0€3MeUyl0Th BUKOHAHHS I[I€l BU-
MOTH, TO TpaHchopMaTop mepes OrIsA0M Cliijl HarpiTu. Temmeparypa akTHB-
HO1 YACTUHU BU3HAYAETHCS OyAb-IKUM TEPMOMETPOM (KpiM PTYTHOTO), SAKUU
BCTAHOBJIIOETHCS HA BEPXHBOMY SIPMi.

Temmeparypa TOYKHM POCH HABKOJHUIIHBOTO TMOBITPS B 3aJIeKHOCT1 BiJl
Horo TeMmnepaTypH 1 BOJOTOCTI BU3HAYAETHCS 32 TAOJIHIIEHO 5.

BigHocHa BOJOTICTh MOBITPS BU3HAYAETHCSA MCUXPOMETPOM MO PI3HUII
MOKa3aHb CyXOr'o 1 3MOUYEHOT0 TEPMOMETPIB 3a TaHUMHU TaOJIHUII 6.

1.3 Ornsan TpancdopmaTopa MOBUHEH MPOBOJUTHUCS MPHU CTIMKIN SACHIN
norojii 6e3 onaji. TpuBamicTh poOIT, OB’ A3aHUX 3 pO3repMeTH3allicto 0aka,
K1 IPOBOJIATHCS MPU TOTPUMAHHI YMOB 1. 1.2, HE MOBUHHA TIEPEBUIITYBATH:

— 24 ToAMHYU NPH BIAHOCHIM BOJ10oTOCTI 710 75 %);

— 16 ToauH 1py BIIHOCHIN Bosiorocti A0 85 %.
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k110 yac oryisiy nepeBulillye BKa3aHUM B JaHOMY IYHKTI, aje HEe Oulb-
II€ HIXK B 2 pa3u, TO MOBHHHA OyTH MPOBEJACHA KOHTPOJIbHA MiACYIITKA TPaHC-
dbopmartopa (noaatok 12).

1.4 TIpu BigHOCHIN BOJIOTOCTI HAaBKOJIMIIIHBOI'O IOBITps Oinbie 85 %
TpaHchopMaTop JAOMYCKAETHCS OMIAIATH TIIbKU B 3aKPUTOMY MPUMIIIICHHI 200 B
TUMYACOBOMY (TEIUISAKY), 1€ MOYKHA CTBOPUTH HEOOX1/THI YMOBH JIJISl OTJISITY.

Tabnuist 5 — BusHaueHHS TOYKHA POCH TOBITPS

Bionocna eonozicme, %

Temnepamypa
nogimps, °C

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

-01,-20(-30|-35|-44|-50|-68]|-75]|-85]|-98|-11,0(-12,8|-14,5|-15,5|-19,0
3525|1808 |-02|-01|-20|-38|-43]|-55]|-70]-9,0 |-10,5{-13,0]|-15,3
10|85 | 75|65 |58 |45 |34 |28 |10 |-05|-18]|-38|-45)|-65]|-3,0-11,8
151133|124|110|102| 95 | 83 | 70 | 57 | 43 | 25 | 10 | -10 | -3,0 | -48 | -8,0
16 | 143 | 133|122 113|103 | 90 | 80 | 65 | 50 | 35 | 18 | -03 | -20 | -43 | -7,0
17 | 15,7 | 143 | 132|122 | 110|100 | 86 | 75 | 60 | 45 | 24 | 08 | -15 | -35 | -6,5
18164 | 152|143 |133|120|109| 98 | 83 | 68 | 58 | 35 | 15 | -08 | -3,0 | -55
191|173 | 16,4 | 152 | 143|130 118 |105| 98 | 78 | 61 | 44 | 24 | 05 | -23 | -4,8
201182 |17,3 | 16,1 | 153 | 140 | 12,7 | 115|102 | 86 | 70 | 53 | 3,2 | 10 | -15 | -43

o1l o

IIponoBxeHHs TabauIIl 5

Bionocna eonozicme, %

Temnepamypa
nogimps, °C

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

211192 183|172 | 16,3 |150| 138|124 |110| 95 | 80 | 63 | 43 | 20 | -0,7 | -3,5
221203193 183 |17,2 | 16,0 | 148 | 134 | 118|105 | 88 | 7,0 | 50 | 3,0 0 |-30
231212203 193|183 (17,0 | 151 | 14,4130 |115| 97 | 80 | 6,0 | 35 | 10 | -2,0
241221 |209|20,3 193|178 | 166 | 154|139 |124 106 | 89 | 69 | 45 | 13 | -1.2
251233 |222|211 202|190 | 17,7 | 164 | 148 | 132 | 115| 98 | 76 | 55 | 2,5 | -0,2
26 | 242 231221210201 187|173 |158| 143|124 |105| 85 | 63 | 35 0

27 | 25,1 | 242 | 22,8 | 22,0 | 20,8 | 19,6 | 18,2 | 16,8 | 154 | 133 | 115| 95 | 7,0 | 43 | 1,0
28 1269 |250|232 228218203 191|176 | 160|143 | 122|103 | 80 | 50 | 2,0
29 | 27,1 | 258|249 |238|226|21,3|201|185| 17,0152 | 133|110 85 | 6,0 | 25
30 |28,2 270|253 |248|238|223|213|18,7|179|16,1| 146|118 | 95 | 69 | 3,0
311291282 270|260 |245|232|224|205]|193|170| 153|133 |103| 7,6 | 45
321301291 |280|268 255|242 |228 214|198 | 180 |16,0| 135|110 85 | 50
331310298 |29,0|278|265)| 253|237 |223)|20,7|189 172|148 | 120 | 93 | 6,0
341318 (309298286 |273|261|246|234|215|195|179| 155|133 | 100 | 63
351330317 (305|295 |283|268|254|239|223|205|185]| 163|138 | 10,7 | 7,3
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Tabnuus 6 — BuzHaueHHs BITHOCHO1T BOJIOTOCT1 OBITPS

8

§ g; Bionocna eonocicmo nosimps, %

% § npu pi3HUYE NOKA3AHb CYX020 | 3MOYeH020 mepmomempie, ‘C

35

é s 0 |05|1 15| 2 (25| 3 (35| 4 |45| 5 |55| 6 (65| 7 |75 8 |85 9 |95|10
0O |100|{90|81|73|64| 57 |50(43|36(31 |26 |20 |16 |11 | 7 | 3 | - - - -1-
1 10090 (8274|6659 5245|3933 |29 |23 |19 |16 |11 | 7 | - - - |- -
2 |100|90|83|75|67 |61 |54 |47 |42|35|31 |26 |23 |18 |14 (10| - - - |- -
3 |100|90({83|76|69| 63 |56 |48 |44 (39|34 |29 |26 |21 |17 |13 | 10 | — - -1-
4 |100|91|84|77|70| 64 |57 |51 |46 |41 |36 |32 |28 (24|20 |16 |14 |11 | - | - | -
5 1100918578 | 71|65 |59 |54|48|43 |39 |34 30|27 |23 19|17 (13|10 |- | -
6 |100|92|85|78| 72|66 |61 |56 |50|45| 41|35 |33 |29 |26 (22|19 |16 | 13 (10| -
7 |100|92|86|79| 73| 67 |62 |57 |52 |47 |43 |39 |35 |31 |28 |25|22| 18|15 |12]|11
8 |100(92|86|80| 74| 68 |63 58|54 |49 |45 |41 | 37 |33 |30 (27|25 |21 | 18 |15 14
9 110093 |86|81|75| 70 |65 |60 |55|51 |47 |43 |39 |35|32 (29|27 |24 | 21 (18] 17
10 |100|94 |87 (82| 76| 71 |66 |61 |57 |53 |48 | 45| 41 |38 |34 | 31|28 | 26 | 23 |21 19
11 |100|94 |88 (82| 77| 72 |67 |62 |58 | 55|50 |47 | 43 | 40 | 36 |33 | 30 | 28 | 25 | 23| 20
12 1100|9488 82|78 | 73 |68 |63 |58 |56 |52 |48 | 44 | 42 | 38 | 35| 32|30 | 27 | 25| 22
13 |100|94 |88 (83| 78| 73 |69 |64 |61 |57 |53 |50 |46 |43 |40 |37 |34 | 32| 29 |27 |24
14 1100|9489 (83|79 | 74 |70 | 65|62 |58 |54 |51 |47 |45 |41 |39 |36 | 34| 31 |29] 26
15 |100|94 (898480 | 74 |71 |67 |63 |59 |55 |52 |49 |46 | 43 | 41|37 | 35| 33 31|28
16 |100|95|{90 84|80 | 76 |72 |67 | 65|60 | 57 | 53 | 50 | 48 | 44 | 42| 39 | 37 | 34 | 32| 30
17 |100|95|90(84 (81| 76 | 73|68 |65|61 |58 |54 |52 |49 |46 |44 | 40 | 39 | 35 |34 31
18 |100|95|90(85(81| 76 | 74|69 |66 |62 |59 |56 |53 |50 |47 |45 | 42 | 40 | 37 |35 33
19 |100|95(91 85|82 | 77 |74 |70 |66 |63 | 60 | 57 | 54 | 51 | 48 | 46 | 43 | 41 | 39 | 37| 34
20 |100|95 (918682 | 78 |75 |71|67 |64 |61 |58 |55 |53 |49 (47 (44 | 43 | 40 (38| 36
21 |100|95(91|86|83| 79 |75 |71|68|65| 62|59 |56 |54 |51 |49 |46 | 44 | 41 | 38| 37
22 |100(95|91(87|83| 79 |76|72|69|65| 63|60 |57 |55|52|50| 47 | 45 | 42 |40 38
23 |100(96|91(87|83 |80 |76|72|69|66| 63|61 |58 |56 |53 |51 48 | 46 | 43 |41 39
24 |100 |96 (92|88 |84 |80 |77 |73|70|67 |64 |62 |59 |56 |53 52|48 | 47 | 44 |42 40
25 |100(96|92 (88|84 | 8L |77 |74|70|68| 65|63 |59 |58 |54 |52]|50 | 47 | 45 |44 | 42

2 O0cHr 1 mOCH1A0OBHICTh POOIT

2.1 BaHTa)XHO-pO3BaHTaXyBalbHI POOOTH MPOBOASITHCS HABUCHHUM IEp-
COHaAJIOM Ha OOJIaJIHaHHI, SIKE BIANOBIJIA€ YUHHUM IpaBujiaM OyJIOBU BaHTa-
KOTIIIMMATLHUX MEXaHI3MIB, 3 BUKOPUCTaHHAM HEOOX1THUX 3aXHUCHUX 3aCO-
OiB.

2.2 BcranoBuTtu TpaHcopmaTop 3a piBHEM, BUBIPSIOYM TOPU30HTAIb-
HICTh pamMu 0Oaka 1o po3z’eMy. 3 Oaka TpaHchopMaropa 3JIUTH MAaco.
Bin’ennaTtu npuBoa nmepemMukayva i BBOIH.

2.3 3usatu kpuiiky 0aka. Big’enHaTu akTUBHY 4acTHUHY BiJ Oaka. 3HSITH
TUTACTUHY PO3KPITUICHHS aKTUBHOI YaCTUHU B 0aKy. BUTATTH aKTHBHY 4acTH-
HY 3 0Oaka.
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2.4 BCTaHOBUTH aKTHMBHY YAaCTHUHY Ha JIepeB’SIHUM HAcTWI. 3a00pOHS-
€THCS TMPOBOJAUTU POOOTH, SKIIO AKTUBHA YaCTHUHA 3HAXOJUTHCS Y BUCSIUOMY
MOJIOKEHHI.

2.5 BCTaHOBUTM THUMYACOBI CTEJaxl, M0 3a0e3MeuyloTh 3PYUYHICTH 1
Oe3reKy poOIT mpu peBi3ii aKTUBHOI YACTHHHU.

Bukopucrannsi OyJb-sikux jaeTajnei 1 By3iiB TpaHcdopMaropa B SIKOCTI
OTop Mpu poObOTax Ha aKTUBHIHM YacTHHI TpaHchopMaTopa 3a00pOHSIEThCS!

2.6 TlepeBipuTH 3aTIATyBaHHS CTSDKHUX IIMWIBOK, SPEM, KPIIJIEHb BiJI-
BO/IIB, IEPEMHKaYa Ta 1HIIUX €JIEMEHTIB aKTUBHO1 YacTUHM. [lomiueHi ociab-
JICHHS YCYHYTH MIATSHKKOIO TaloK.

2.7 TlepeBipuTH 3aTsATyBaHHS TBUHTIB BICHOBOT'O MPECYBaHHS OOMOTOK.
[linTsiryBaHHSI TBUHTIB IPOBECTH PIBHOMIPHO 1O BCHOMY KOJTY.

2.8 TlepeBipuTH 3aTATyBaHHS 1 MIATATHYTH PO3’€MHI 3’€IHAHHS BiIBO-
1B, 3aTATHYTH KOHTPTalKy, OTJISTHYTH 13051110 JOCTYITHUX YaCTUH OOMOTOK,
B1/IBOIIB, IEPEMHUKAYIB Ta 1HIIIUX CJIEMEHTIB.

2.9 OrnsHyTH CTaH KOHTAKTHHUX TMOBEPXOHb NEPEMHUKAya, MEPEBIPUTH
JII0 TIepeMuKaya.

2.10 Bci BusiBJIEHI Ha aKTUBHIM 4acTHHI 1€(EKTH YCYHYTH.

2.11 IlpoMuTH aKTUBHY YacCTHUHY CTPYMEHEM TpaHC()OpPMaTOpPHOTO Mac-
J1a, XapaKTePUCTUKH SIKOTO TOBUHHI BIAMOBIIATH HOPMaM.

[TPUMITKA — IIpomMuBaHHS TPOBOAUTH MICHS MPOBEACHHS BCIX BUMI-
pIOBaHb 1 IEPEBIPOK HA AKTUBHIM YaCTUHI 0€3MOCEPEIHbO MEPE]] OMMyCKaHHAM
B OaK.

2.12 BujpaiuTu 3aIMIIKM Macjia 3 JHa 0aka 1 Macjopo3lIrproBaya.
[IpoMuTH 1 OUUCTUTH JOCTYMHHI BHYTPIIIHI MOBEPXHI 0aka 1 Maciaopo3IIUpIO-
Baya.

3 3aBepmanbH1 poOOTH

3.1 OnycTuTy akTUBHY YacTUHY B 0ak. Uepe3 OTBip B KPHIIIL BUBECTH
B1JIBOJIM. BCTaHOBUTH KPUIIIKY 1 3pOOUTH 3aTKKY OONTIB, HONEPEAHBO MPUK-
JIEIBILIA TYMOBHUM KJIEEM JI0 PaMU PO3’€MY T'YMOBHUU LIHYp. 3aTATyBaHHS MO-
’KHA BBa)XKaTH HOPMaJIbHUM, KOJM MPOKIIAJKa 3aTUCHYTa 10 2/3 MO4aTKOBOI
TOBUIUHHU.

3.2 Ilpuennatu BigBOAM 10 BBOJIB. IIpuenHatu nmpuBOJ mnepeMukaya.
Oco0nuByY yBary 3BepHYTH Ha MPABWIBHICTh CHIOJYYEHHS MPUBOAY 1 IEPEMHU-
Kaua.

3.3 [IpoBecTu KOHTPOJb CTaHY 13011111,
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Jlogatok 8

IHCTPYKILIA
3 BCTAHOBJIEHHA TEPMOMETPUYHOI'O CUT'HAJII3ATOPA
TPAHCO®OPMATOPIB TM3

Po6oTu mo yCTaHOBII TEPMOMETPUYHOTO CUTHAII3aTOpa MOBUHHI IMPO-
BOJUTH MPAIIBHUKH, K1 MPOUIIUIH CHEIliajdbHy MIATOTOBKY. Y CKJaji Opura-
1 Ma€ OyTH HE MEHIIEC ABOX MPAIlIBHUKIB, 3 SIKMX KEPIBHUK MOBUHEH MAaTH
rpymy 3 enekrpooesneku IV, a inmn — rpymy 111

[Ipu ycTaHOBIII TEPMOMETPUYHOTO CUTHAJI3aTOpa HEOOX1THO KepyBaTH-
Csl BIJTOBIAHUMHM 1THCTPYKIISIMU 3 OXOPOHHU TIpalll 3riHO 3 JIFOYUMHU TPaBU-
JaMH 1 TIOPSIAKOM, 3aTBEP/KCHUM Ha JTaHOMY MIJNPUEMCTBI, 3 BUKOPUCTaH-
HSIM HEOOX1THMX 3aXMCHHUX 3aC001B.

YBAT'A! Po6oT 1o ycTaHOBIII TEPMOMETPUYHOIO CHUTHAJI3aTOpa He-
00X1IHO MPOBOJMUTH MPH BIAKIIOUEHOMY BIJ Mepexi TpaHchopmartopi. s
YCTaHOBKH TEPMOMETPUYHOTO CUTHAII3aTOPa HEOOX1THO:

— PO3MaKyBaTH TEPMOMETPUYHUM CUTHATII3ATOD;

— BCTAaHOBUTH NEPECYBHI MOKAKYMKHU MPUIaAy Ha TeMIEpaTypHi Mo3Ha-
yku 3a 1. 10.8 poro TO. MoHTax €1eKTpONpOBO/IIB CUTHAILHOTO MTPUCTPOIO
MIPOBECTH BIAMOBIIHO J0 1HCTPYKINi 1 MOHTaXHO1 CXEMHU MO MOHTaXY Ta €KC-
ITyaTanii 3aBo1y-BUPOOHHKA;

— JIJIs1 KPIIJICHHS NIpUJialy Ha TpaHcdopMaTop Ha OOOUIIKH 7 BCTAHOBHU-
T TYMOBI NpoKJaAKud 6, mpuiaa NPUKPIOUTH TBUHTOM M5 1 1 maiiboro 2
(puc. 11);

— 3HATHU 3 OOOUIIIKY 11 TEpMOOATIOH 3 JepeB’siHY NPOOKY;

— 3QJIMTH TpaHC(POopMaTOpHE MACIIO B T1Ib3Y;

— BCTAaHOBUTH B T1JIb3Yy TEPMOOAIIOH 5;

— PYKaB OiJ’ €AHATH JO KOPOOKH CHOJYUHOI.

1 — rBuHT M5%16; 2 — maii6a 5; 3 — 600uIika mia TepMoOasioH; 4 — CTiHKA (KpHUILIKA)
Oaka; 5 — TepMoOaIoH TepMOCUTHAIII3aTOpa; 6 — IpoKIIaaKa; 7 — 6oouiika MS.

Pucynok 11 — YcranoBka TepMocurHaiizaropa
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JlomaTok 9

[HCTPYKLIA [TO BCTAHOBJIEHHIO TEPMOMETPA

Po6otu 3 yctanoBku tepmometrpa TTXKM nmoBuHHI POBOAUTH MpAIliB-
HUKH, SIKI MPOUIILIN CHEIiajbHy MIJATOTOBKY. Y cKiaal Opuraau mae OyTd He
MEHIIIE JBOX IPalliBHUKIB, 3 SKMX KEPIBHUK IOBUHEH MaTH I'PYMY 3 €ICKTPO-
oesmneku IV, a iamni — rpymy II1.

[Ipu ycTaHOBII TepMOMETpa HEOOXIJHO KEpPyBaTHUCS BIAMOBITHUMH 1H-
CTPYKLISIMUA 3 OXOPOHM Tpalll 3rIHO 3 JIIFOYMMHU MPABUIIAMHU 1 MOPSAJKOM, 3a-
TBEPJKEHUM Ha JJAHOMY MIiANPUEMCTBI, 3 BUKOPUCTAHHIM HEOOXITHUX 3aXH-
CHUX 3ac00iB.

YBAT'A! PoOoTu 3 ycTaHOBKH TEPMOMETpPA HEOOX1THO MPOBOJUTH TPU
BIJIKJIFOYEHOMY BiJ MEPEX1 TpaHchopmaTopi.

Jl71s1 ycTaHOBKU TepMoMeTpa HeoOxi1Ho (puc. 12):

1) po3nakyBaTu TEPMOMETP;

2) 3anuTu TpaHchopMaTOpHE MACJIO B TJIb3Y §;

3) ogsarHyTH makou 2 19 Ha TepmomeTp 4;

4) BCTaBUTH TEPMOMETP 4 B Tiib3y 8 1 HAAITH TPYOKY 3 3 KOBIAKOM 1;

5) Hagiti XomyT 10 1 3aKkpinuTH 60JTOM 5, Taiikoro 6 1 maiboro 7.

/
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PucyHok 12 — YcraHoBka TepMomeTpa



Jlomatok 10

IHCTPYKIIA
3 BCTAHOBJIEHHA MACJIOPO3IINPIOBAYA HA TPAHCOOPMATOP
[TP1 MOHTAXI TPAHCO®OPMATOPIB TM (b, 3, X)
IHOTYXHICTIO 1600 kB-A I BUIBIIE ¥ 3AMOBHHUKA

Tpanchopmaropu TM (b, 3, XK) notyxnictio 1600 kB-A 1 6i1b111€ TIOC-
TaBJISIFOTHCA 3aMOBHUKY 31 3HATUM MAacIOpO3IIMPIOBAYEM, SIKMM 3allOBHEHUM
TpaHC(HOPMATOPHUM MACIIOM.

1 IIpu BeneHH1 poOIT O BCTAHOBJICHHIO MACIOPO3IIMPIOBaYa JOTPUMY-
BaTHUCh 3aX0/l1B O€3MEKH, BKa3aHUX B 11 IHCTPYKIIii.

2 Iicns npulbyTTs TpaHchopMaTopa Ha MICIIE YCTAHOBKH Yy 3aMOBHHUKA
3BUIBHUTH MacCJIOpPO3ILIKMPIOBAY BiJl 3aBOJICHKOI YITAKOBKHU.

3 3uartu 3 TpaHcopmartopa TpaHcmoptHi 3araymku Nel 1 Ne2 (muB.
puc.13).

4 Tlepen 3HATTSM TPAaHCHOPTHUX 3arjiylIOK 3 MAacCIOPO3LIMPIOBAaya IIe-
PEKOHATHCS, 1110 MIJIOCKUM KpaH Ha MAcIOpO3IIMpIoBayl 3akputuil. CTpiika Ha
PYKOSATIIl KpaHa MOBUHHA BKa3yBaTH y3/I0BXK KpaHa.

5 3HATH TPAHCHIOPTHI 3arNIyLIKH 3 IJIOCKOTO KpaHa Maciopo3luproBaya
1 BuxJionHoi Tpyou Ne3 1 Ne4 (nus. puc. 14).

6 BcranoBuTH Maciopo3mmproBad 3 TpaHC(HOPMATOPHHM MAacCIIOM Ha
TpaHchopmaTop. BcTaHOBUTH T'yMOBI YIIUIBHIOIOUI MPOKIJIAJIKK MK (IaHIs-
MU MacJOpOo3ILIMpIoBava, KpUILIKOK 0aka 1 razoBoro pene. HarBuHTUTH Kpi-
MUJIbHI TaKW, BCTAHOBUTH IIAOU 1 OOJITH, 3aTATHYTH 1X KIIFOUEM.

3nutu TpaHchopMaTOpHE MACIIO 3 MAacJIOpO3LIMPIOBadYa B OKPEMY MOCY-
ny. PiBeHb TpaHcopMaTopHOro Macia B MacjlOpO3IIMpPIOBayl MOBUHEH OyTH
HABOPOTH MITKHU MaclioBkaziBHuka + 15 °C.

7 BiakpuTu IUIOCKHI KpaH MacioposmupioBada. CTpijaka Ha pyKOSTII
KpaHa MOBMHHA BKAa3yBaTH MOIMEPEK KpaHa. 3allOBHUTHU ra3oBe pesie TpaHcdo-
PMaTOPHUM MacCjOM 3 MaclOpO3IINPIOBaya.

8 IlepeBipuTH Ha MacCIOLIIBHICTh PO3’€MHI 3’ €IHAHHS MIXX Maciopo3-
MIMPIOBAaYeM, KPHIIKOIO 1 ra3oBuM peine. [Ipu HeoOXiaAHOCTI MIATATHYTH raii-
KH.

9 Tlopanpiny miArOTOBKY TpaHc(opMaropa A0 MOHTa)Xy MPOBOJUTHU Bi-
JITOB1THO JI0 IbOTO TEXHIYHOTO OIHKCY.
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Kpuwka baka mpaHcQopMamopa

\ TpaHenopmua 3azaywka N1

Pucynok 13 — Po3ramyBanHs TpaHcnopTHUX 3ariymok N1 Ha xpumiini
TpaHchopmaTopa

- L $
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1

[paHcnopmHa 3azayuika N2 /
[Inockut kpaH

Pucynoxk 14 — Po3ramyBanHus TpancnopTHoi 3arinymku N2 Ha
MacJIopO3IIHUPIOBayl
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Jonatok 11

IHCTPYKILIA
3 KOPUCTYBAHHA BEPTUKAJIbHWM ITIOIIJIABKOBUM
MACJIOBKA3IBHUKOM

BepTukaibHUM MOIUIABKOBUM MACJIOBKA31BHUKOM KOMIUIEKTYIOTHCS
tpanchopmatopu tumiB TMI', TMI'O.

[TormmaBkoBHI MacJIOBKa31BHUK BCTAHOBIIIOETHCS HAa KPHUINI Oaka 1 HE
BUMAarae HajaJKu y crioxuBada. Pi3H1 TUIIM BUKOHAHb BEPTUKAJIbHUX MOILIA-
BKOBHUX MacCJIOBKa31BHMKIB 300pakeHi Ha puc. 15.

Tpanchopmaropu tTuny TMI' 3anoBHIOIOTHCST TpaHCPOPMATOPHUM Mac-
JIOM J10 PiBHS, SIKMU 3a0e3reuye mpalne3aaTHICTh BUPOOY, PO 110 CBIIYUTH
MOJIOKEHHSI 1HAMKATOPHOIO MOKAXXYMKA YEPBOHOTO KOJILOPY B MHPO30POMY
KOBIAYKy MacjoBKa3ziBHMKAa. HopmanbHa poboTa TpaHcopmaTopa Mpoxo-
JUTH TIPU TIOJIOKEHH1 1HAUKATOPHOTO MOKaXKYMKA YEPBOHOT'O KOJILOPY B IMPO-
30pOMYy KOBIAYKy MacJIOBKa31BHUKA BUILE OCHOBH MacJIOBKa31BHUKA HE MEH-
me HiK Ha 5 MM. J[omycKaeTbCs TTOJIOKEHHS 1HAMKATOpa MacIOBKa31BHUKA B
MaKCHMAaJIbHO BEPXHIiH TOYIll KOpIyca, [0 HE BIUIMBAE HA HOpMaJIbHY POOOTY
TpaHchopmaTopa. 3HAXOKEHHS 1HAMKATOPHOTO MOKa)KYMKa YEPBOHOTO KO-
JHOPY B MPO30POMY KOBITAUKY MACJIOBKa3iBHHMKA HWKYE 5 MM BiJ JIATYHHOI
OCHOBHU KOpPITyCa CBIJYUTH IPO 3HMKEHHS PIBHS TpaHC(HOPMATOPHOIO Maciia
a00 mpo 1HIII BIIXUJIEHHS B1JI HOPMH B poOOTI TpaHchopMaropa.

a) 0)

[Iposopud xoﬁnawox 5
macnobraz Bruxa - [lpozcpwi kopnyc
MacIoBXa3IBHIKE

IHguKkamopHUll NoKA3YUK
macaoBkaz Bruka

Sun min

IHgukatop MAX

MaCTIOBKE3iIBHIKE

flpoknagra
YW AbHIOWYa

NORM

SaxvcHi koprye

MAC/IOBKAJIBHIKG

MPaHCPOPMamopa MIN

TpaHcopMaTOPa

llonnasox
HonaabBok [ MaCIIOBKA3 BN

MacAoBkaziBHUKG T

Pucynok 15 — BepTukanbH1 MOIMJIaBKOB1 MAaCIOBKa31BHUKH
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JlomaTok 12

CYIIKA CMJIOBUX TPAHCOOPMATOPIB

Cymky TpaHcpopMaTopiB MOBHHHI IPOBOJUTH MPAIlIBHUKH, SKI MPOM-
[UIA CTeIiaibHy MiArOTOBKY 3TIHO 3 JIIIOYMMH MIpaBUIaMU 1 MOPSAIKOM, 3a-
TBEP/PKCHUM Ha JIAaHOMY MiANPUEMCTBI, 3 BUKOPUCTAHHSIM HEOOXITHUX 3aXU-
CHHUX 3aC00iB.

YBAT'A! Cymiky HE0OX1IHO TPOBOAUTH MPU BIIKIIOUEHOMY BiJ MEPExi
TpaHchopMaTopi.

1 YMoBHU BKIIFOUEHHS TpaHCHOpMaATOpiB 0€3 CYIIIKK BU3HAYAIOTHCS TAKHM:

1.1 PiBeHb Macna B Mexax MacliOBKa31BHUKA.

1.2 Macno 6e3 ciifiB BoAu, a MpOOWBHA HAIMpyra WOro Ha CTaHIAPTHO-
MY PO3PSAHUKY HE MeHIe 25 kB.

1.3 Omip 13os111i HE MEHIIIE 3HaYeHh BKa3aHUX B II. 9.9.2 HaCTaHOBH.

3 KoHTpoJbHMI TTPOTPiB 1 KOHTPOJIHHE MIACYITYBaHHS Y BJIaCHOMY OaKky
3 MAcCJIOM.

3.1 Ilpu KOHTPOJIBHOMY MPOTpiBaHHI 1 KOHTPOJBHOMY MIJCYIIyBaHHI
nporpiBaHHs TpaHcHOPMATOPIB MPOBOIUTH OJHUM 3 TAKUX METOIIB:

— IHIYKIIIHHUI TPOTPIB 32 paXyHOK BUXPOBUX BTpAT B CTajl Oaka;

— MPOTPIBAHHS TOCTIMHUM CTPYMOM;

— IMPOTPIBAHHS CTPYMaMH KOPOTKOT'O 3aMUKAHHS;

— IPOTPiBaHHS IIUPKYJIALIEI0 Macia yepe3 eJIeKTpOoHarpiBadyi.

B sKkocTi 10JaTKOBOTO MPOrpiBYy PEKOMEHIYETHCS BUKOPHCTOBYBATH
€JIEKTPOIIEUl 3aKPUTOrO THUITY, III0 BCTAHOBIIIOKOTHCS M1 THO TpaHCHopMaTopa.

3.2 KoHTpobHMI MPOrpiB MPOBOJUTH 3 MaciioM 0€3 BaKyyMy JI0 TE€MIIE-
paTypu BEpXHiX IIapiB Macia, U0 MEPEBUIIYE BUIILY 3 TeMIlepaTyp, o 1. 10.8:

— Ha 5 °C npu nporpiBaHHI METOJIOM KOPOTKOT'O 3aMHKaHHSI ab00 METO-
JIOM TIOCTIMHOTO CTPyMY;

— Ha 15 °C npu nporpiBaHHi 1HAYKIIHHUM METOJIOM a00 LUPKYISAIIE0
MacJia 4epes3 eJIeKTpoHarpinayi.

3.3 KoHTpoJibHE MIACYIIyBaHHS MPOBOJAUTH 3 MACIIOM P TEMIIEpaTypi
BepxHiX mapiB macia 80 °C 1 MakCUMallbHOMY Bakyymi, nepeadadyeHoMy
KOHCTPYKIII€r0 Oaka TpaHchopMaropa.

Yepes koxkHi1 12 roguH MiACYUTyBaHHS MPOTATOM 4 TOIWH MPOBOJUTH
HUPKYJISLII0 Macia 4yepe3 TpaHCPOopMaTop MECTEPEHYACTUM MACISTHUM Haco-
COM MPOJTYKTUBHICTIO HE MEHIIIE 4 M”/TOJ.

VY mporeci KOHTPOJBHOTO MIJACYIIyBaHHSI MEPIOJIMYHO BUMIPIOBATH Xa-
PAKTEPUCTUKH 130JIS1111.
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[lifgcyiika TpUMUHSAETHCS, KOIU XapaKTEPUCTUKH 130751111 Oy1yTh BiJi-
noBigaty 1. 9.9.2 po3ainy «IliaroToBKa 70 MOHTaXy TpaHcopmaTopay, aje
HE paHillie HiK yepe3 24 ro. micis qocsaraeHHs temieparypu 80 °C.

TpuBanicth miJicylllyBaHHS HE MOBUHHA NepeBuillyBaTu 48 roj. (He Bpa-
XOBYIOYM Yacy HarpiBy), cxema CyIIiHHs HaBeJeHa Ha puc. 16.

2 1

| |

Joow

1 — 6ak TpanchopmaTopa;. 2 — BakyyMMeTp; 3 — kpaH aiamerpom 50 mm; 4 — Macis-
HUU HAcOC; 5 — BAKyyMHHU HacoC.
CTpiKo10 «a» BKazaHa MUPKYIIAIS Maciia B IPOLIEC] MiJICYIIIKH.

A

a

Pucynok 16 — PekomenoBaHa cxema MiJICYlKU TpaHcpopmaTopa

4 Cymka

4.1 Cy1iika akTUBHOI YaCTHHU TpaHC()OPMATOPIB MPOBOAUTHCA 0€3 Mac-
J1a OJTHUM 3 TaKUX METO/IB:

— y CTalloOHapHiN CymmuibHIA madi mja BakyyMoM (TIpU MakCUMaJIbHO
MOXKJIMBINA BEJIMYUHI OCTAaHHBOTO);

— y cneniaibHii kaMepi (1madi) 6e3 BakyyMmy;

— y CBOiX 0akax 3 BakyyMoM He Buie 350 MM pT. cT. abo 6e3 Bakyymy
(B OCTAaHHBOMY BUIIAJIKy 3 BEHTUJIALIEIO 0aKa).

[Ipu IbOMY pEKOMEHAYIOTHCS TaKi CIOCOOU HArpiBy:

— IHAYKIIHHUNA HarpiB 60aka a00 HarpiB aKTUBHOI YaCTHUHU BTpaTaMH BiJl
CTPYMIiB HYJIbOBOI IIOCJIiJOBHOCTI;

— 103a 0aKOM HarpiBaHHSM 1HPPaYEPBOHUM BUIIPOMIHIOBAHHSIM.

4.2 THun crnocodu CyuIiHHA JOMYCKalOThCs JIMIE B pa3l, SKIIO BOHU 3a-
0e3MeuyroTh HE TIpILy SIKICTh CYILIHHS, HiXK TIepepaxoBaHi crocoou, 1 0e3mneu-
H1 Jj1s1 TpaHCcpopMaTopiB.
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He nomyckaeTbcsi BAKOPUCTAHHS MOCTIMHOTO CTPYMY 1 CTPYMIB KOPOT-
KOT'0 3aMHKaHHsS B OOMOTKax sIK JDKEpPEJIo TeIula MPH CYIIiHHI, 32 BUHATKOM
BUIAJIKIB, CIICIIaIbHO Y3T0XKEHUX 3 MAITPUEMCTBOM-BUPOOHUKOM.

4.3 Ilpu cyuiiHHI Mae OyTH 3a0€31e4YeHO MIATPUMAHHS TeMIIEpaTypH:

— 00MOTOK (TicJast porpiBy) B Mexkax He MeHite 95 °C 1 ue Bumie 105 °C;

— MarHitonpoBoay He Hikue 90 °C.

3aKkiHYEHHS CYIIKA BU3HAYAETHCS MO KPUBIN 3aJI€KHOCTI OTIOPY 1307151111
BiJI 4acy.

Cy1IiHHS BBAXKA€ThCS 3aKIHYECHUM, SIKIIIO OIIP 130JIS1111 3aJIUIIA€EThCS He-
3MIHHUM TPOTITOM 6 Toj. MPU MPAKTUYHO HE3MIHHINA TeMIiepaTypi 0OMOTKH,
10 3HAXOJIUTHCS B MEXaxX 3a3HAYCHUX BHUIIE 3HAYEHb, 1 3SMIHEHOMY BaKyyMi
(SIKI1IO B1H 3aCTOCOBYBABCSI).
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JlomaTok 13
IHCTPYKILIA 11O BCTAHOBJIEHHIO JITA®PAI'MHA
TPAHCO®OPMATOPIB TM3

Hiadparma npuzHaveHa A 3a0€3MeUeHHS] BUKUY ra3iB 1 Macia 3 TpaH-
chopMaropa npu BHYTPIIIHIX MOMIKOKEHHSX, IO CYIPOBOIKYIOThCS HeOe-
3MEYHMUM JJIs 0aKa pi3KUM IiJIBUIIEHHSM THUCKY.

YBAT'A! [lepen BKIIFOUEHHSAM 3HITH MPOKIIAJIKY ©.

3

1 2
/_ [

o i

\. 7] I

== .- L]
C ' I/ NALS S

Pucynoxk 17 — bynosa niapparmu

Miadgparma 3 BCTAaHOBIIOETHCS HA 30BHIIIHLOMY OOILIl JTHA MaCIOPO3LIHN-
proBaya MiXK YIIUIBHIOIOYMMH NPOKIaIKaMu 2, 3aKpiljIeHUMU (DJIaHIIEM MaT-
pyoka 1 TpyOu 3amoOi>kHOI 3a TOMOMOT010 YOTHPHOX raiok 4M 10.

Hiadpparma BurorosneHa 3 amoMinieBoi ¢onsru AT 1-T TTOCT 618-73
ToBIIKMHOIO 0,05 MM 1 po3paxoBaHa Ha poOounii Tuck a0 0,75 atm.

HMiadparma 3axuiiieHa Bij nMomnajgaHHs Ha HE1 CTOPOHHIX MPEIMETIB NaT-
pyokom 1.

Jnst 30epexkeHHst AladparMu BijJi TOMUIIKOBUX CIPAllbOBYBaHb HAa 4Yac
TPAHCIIOPTYBAaHHS BCTAHOBIIIOETHCS MPOKIaaKa 6.

[lepen BKIIFOUEHHSM TpaHcpopmaTopa B poOOTY HEOOXITHO 3HSATH Kap-
TOHHY TpokJianky 6. Iaitdu 5 oOepiraroTh niagparmy 3 BiJ MOLIKOIKEHb
NpU 3aTATYBaHHI raiiok 4.

YTBOpeHul B pe3ysibTaTl BHYTPIIIHIX MOIIKOKEHb T'a3 MPHU JTOCATHEHHI
TUCKY TIOHA]l JIONYCTUMUN po3puBae aiadparMy 1 pa3oM 3 HaJIUIIIKOBUMU
MacaM¥ MacJjia BUKUIA€THCS HAa30BHI.

[Ticnist yCcyHEeHHS! BHYTPIIIHBOTO MOIIKOKEHHS BUAAIUTH 3JIMILKHU JT1a-
¢dbparMu 1 MOTIM BCTaHOBUTHU HOBY. llepen ycTaHOBKOWO MiadgparMy MOKPUTH
TEXHIYHUM Ba3eJI1HOM.

TpanchopmaTop 3armoBHUTH a30TOM 3r1i1HO 3 1. 10.11 maHOT iIHCTPYKIIi.
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Jlonatok 14

MOXJIMBI HECITPABHOCTI,
[X IPUYMHU 1 CLHIOCOBU YCYHEHHS

Hecnpanicts

HmoBipHa npuynHa
HECIIPaBHOCTI

Crnoci6 ycyHeHHs

1 Ileperpie Tpanchop-
maTopa. Temmepatypa
Macjia BWINE JOITYCTH-
MOI.

1) TpanchopmaTop
YKECHUM.

IIepeBaHTa-

1) TlepeBipuTH peXHUM HaBaH-
TakeHHs. HaBaHTaxeHHS He
MOBUHHO TIEPEBUIYBATH HOMi-
HaJIbHE.

2) Iloranmii BiABiA TEIIa 3 MOBE-

pxHi 0aka 1 pajiaTopis.

2) O4HUCTUTH TIUJ 3 paIiaTopiB 1
Oaka.

3) Hanro Bucoka Ttemmeparypa
TpaHC(HOPMATOPHOTO TMPUMIIICH-

H.

3) [locunuTu BEHTUIIALIIO Tpa-
HC(OPMATOPHOTO MPHUMIIICHHS.

2. 3HIKeHUH piBeHb Ma-
clia B pO3IIMPIOBAYI.

BurikanHsa macia.

Ycynytu ButikaHHs. [onutun
MacJIo 10 HOPMaJIbHOT'O PIBHSL.

3. HepiBHOMIpHHUIA 1T1]1-
BUILICHUH IIIYM BCEpE-
IvHI TpancdopMaropa

1) IopyuieHHs peXuMy KHUBJICH-
HS 1 HAaBaHTAXKEHHS TpaHcpopma-

TOpA.

1) BigHOBUTH HOpMaJbHUU pe-
KUM pOoOOTH.

2) Ocnabna mpecoBKa MarHiTOII-
poBoay abo ociabiio KpIMJIeHHS
OKpEeMHX JeTaJIed MarHiTOIpPOBO-

ay.

2) IlepeBipuTH MPECCOBKY Mar-
HITONPOBONY, OCJIa0JIeH] KpiI-
JICHHS MIATITHYTH.

4. CripauibOBYBaHHS ra-
30BOTr0 3aXUCTY.

1) BunaineHHs 3aiMILIKiB MOBITPS

TICIISE MOHTAXY.

1) Busnauurtu ckiaj rasy.

2) 3HMKEeHHS PIBHS Macia B po3-

HIMPIOBaYi.

2) 3HalTH TPUYMHY 3HUKECHHS
piBHsA Macina 1 ycyHytHu ii. [lo-
JIUTH MACJIO B PO3LIMPIOBAY.

3) MosxnuBa BHYTpIIIIHA HecIpa-

BHICTb.

3) IIpu HEOOXiTHOCTI MPOBECTH
npoOHE BKIIOUEHHS B PEXHMax
XO0JIOCTOTO XOAY 1 KOPOTKOTO
3aMHuKaHHS (0akaHO TPU TLIAB-
HOMY MIiJiOMI Hampyru) s
BU3HAYCHHS  MICI  TOIIKO-
JUKeHHST (0OMOTKa, KOHTAKTHI
3’€IHAHHS, MarHiTOIPOBi ).
[IpoBectu BUMPOOYBAHHS TIO II.
9.5 TO.

5. CnpanpoByBaHHS 3a-
noOikHO1 AiadparmMu
(pene TUCKYy).

1) IleperpiB TpanchopmaTopa.

1) dus. n. 1 uporo gomaTka.

2) MoJuBa BHYTPIILIHS HECIpa-
BHICTb.

2) 1us. 1. 4.3 1poro goaarka.

YBAT'A! PyiiHyBaHHSI aKTUBHOI YaCTUHU TpaHCchHopMaTopiB (0OropaHHs
MPOBIJTHUKIB, AedopMaliisi OOMOTOK 1 MPECYOUUX €JIEMEHTIB) CBIIYUTH MPO

BIJICYTHICTh HaJIITHOTO 3aXUCTy TpaHcpopmaTopa.
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[Iperen3ii  (pexnamaiiii) Ha  TpaHcOpMATOPU  MIJANPUEMCTBOM-
BUPOOHUKOM HE MPUNMAIOTHCS.
Jlonmarok 15

IHCTPYKILIA
[10 3AMIHI BBOZIIB BH I HH

3aminy BBoAiB HH 1 BH Tpancdopmartopa moBMHHI MPOBOIUTH IpaIliB-
HUKH, SIKI IPOUIIIN CHeI[iajibHy MIATOTOBKY. Y CKiaal Opuraau mae OyTd HE
MEHIIIE JBOX IPalliBHUKIB, 3 SKMX KEPIBHUK IOBUHEH MaTH I'PYMY 3 €IEKTPO-
oesmneku IV, a iami — rpymy 1.

IIpu 3aMiH1 BBO/IB HEOOX1THO K€PYBATUCS BIAMOBIIHUMHU 1HCTPYKIISIMU
3 OXOPOHHU Ipalll 3riHO 3 AIFOYUMU MPaBUIaAMU 1 TOPSIAKOM, 3aTBEPIHKEHUM
Ha JaHOMY MiAMPUEMCTBI, 3 BAKOPUCTAHHIM HEOOXITHUX 3aXUCHHUX 3aC001B.

YBAT'A! Po6otu no 3amini BBoaiB HH 1 BH HeoOximHO mpoBoauTH mpu
BIJIKJIIOUEHOMY BiJ1 Mepexki TpaHchopMaTopi.

1. 3amina BBoay BH (puc. 18).

s 3amian BBoy BH HEoOxigHoO:

1) 3mutn 30 % Macna 3 Tpancopmaropa (J10JaToK 5);

2) BIATBUHTUTH Taiiku | 1 3 Ha MIMWIbII 2 BBOAY.

[Ipy 3rBUHYYBaHHI TrailOK BUKJIIOYUTHU MPOBEPTAHHS IIMUIBKU BBOIY.
JIist 1boro MoTpiOHO MOCTIMHO MIATATYBAaTH Ha ceOe MIMNWIbKY 3a KOBIAaK 4,
HE JAI04M 1 MOXKJIMBOCTI IPOBAJIUTUCS BCEPEIUHY 130JI5TOPA;

3) 3HATH cnenialibHi manou 14, koBnak 4 1 rymoBe Kuible 13;

4) 3rBUHTUTHU Tailku 10, 0 KPIUISITE 130J15TOP 5 10 KPUIIIKK TpaHCHOP-
Maropa 7, 3HATH (JiaHenpb 6, Ckoou 8, 130JITOp S5, T'YMOBY 11aii0y 9, 130J11010-
qy maioy 12;

5) Hacyxo POTEPTH MICIIE YCTAHOBKH 130JISITOPA;

6) HaJITH HA WIMWIBKY 2 BBOAY MOCIIJOBHO TYMOBY 1Iaii0y 9, 130siTOp
5 (mpu 3amiHi HOBUM i305sT0p Oepethesa 3 3III). Ilpu ycranoBui i30asTOpa
JOMOTTHCS CYMIILIEHHs (hIKCATOPIB IIMMJIbKY 3 BIATOBIIHUMHU Ma3aMH BCEpe-
JIMHI 130JIITOpA;

7) IPUTPUMYIOUH 130JITOP 1 MIIMIBKY, HATITH CKOOM 8 Ha mmwibku 11,
NpUBapeHi 0 KPUIIKU TpaHcPopmaTopa, onmycTUTH ¢iaHenb 6 Ha ckodu 8, Ha-
KUBUTHU 1 HaKpyTUTHU Taiiku 10 kpimnenHs 13onstopa BH. 3aTskky raiiok ko-
HTpoJtoBaTH 110 Aedopmairii rymu (10 30 %). ['yma He MOBMHHA BUIIOB3aTH 3-
M1 130JISITOPA, 110 JOCATAETHCS MPABUJIBHUM IIEHTPYBAHHIM T'yMOBOI I1ai0H;

8) HaliTH Ha MNUJILKY BBOJY I'yMOBe Kijblle 13 (B pa3i 3aminu HOBe Oe-
petbes 3 31I1), koBnak 4, crierianbHi maou 14, HareuaTuTy raiku 1 1 3. [pu
HarBUHYYBaHHI TallOK MOCTIMHO MIATATYBAaTH MIMUIBKY Ha ce0e, TPUMMarvuch
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3a KOBIMaK. J[JIst HOpMaJIbHOT'O YIIiIJIbHEHHS I'yMOBe Kijiblie 13 Mae Oyt nedo-
pMOBaHe NMPUOJIU3HO HAa OAHY TPETUHY BUCOTH;

9) nonutu Macio B TpaHchopMaTop (J101aTOK 5);

2. 3amina Beoay HH (puc. 19):

Jns 3aminm BBory HH HeoOxinHO:

1) 3mutu 30 % Macna 3 Tpancopmaropa (J10J1aToK 5);

2) y BBojax Ha ctpyM 1000 A 1 OusibIiie 3rBUHTUTH Ha 5-7 00€pTIB raiiku
3 1 maibu 4 3 60aTy 2 U1 KPIIJIEHHS KOHTAKTHOTO 3aTUCKY | 3 TOMaTKOI0;

3) 3rBUHTUTH TaliKy 15 Ha ctepxkHi 5 BBoay. [Ipu 3rBMHYYBaHHI Tailku
BUKJIIOUUTH IPOBEPTAHHS CTEPKHS BBOLY.

JI71st ibOTr0 MOTPIOHO MOCTINHO MIATATYBAaTH HAa ceO€ CTEPIKEHb 3a KOB-
nak 14, He 1ar04u HOMY MOXKJIMBOCTI MPOBATUTHUCS BCEPEUHY 130JI5ITOPA;

4) 3uatu KoBOak 14, rymoBe Kuible 6, 130J4TOp 7, KapTOHHY a0y 9,
I'YMOBY ai0y §;

5) Hacyxo ImPOTEPTH MICIIE YCTAHOBKH 130JIATOpA, MEPEBIPUTH YCTAHOB-
Ky wanod 11 112, raliku natynuoi 13;

6) HaJITH HA CTEP>KEHb MOCIII0BHO T'YMOBY 1Iali0y 8, KapTOHHY a0y
9, 13ossTOp 7 (B pasi 3aminu HOBUM Oepethes 3 31I1), rymoBe Kiibiie 6, KOBMaK
14;

7) HATBUHTHTH TalKy 15, KOHTaKTHUM 3aTHCKaY 1, Taiikm 3;

8) mpu HeoOxigHOCTI 3amiHu dapdopoBoi BTynku 10 micig 3a3HaYeHHX
onepaiiid po30rpaHHs BUKOHATH TaKe:

— JI€EMOHTYBATH MPUBO/JI IEPEMUKAYA;

— 3HSTHU KPUIIKY TpaHcPopmaTopa, BATEPTU HACYXO MICIIE YKIIaIaHHS;

— 3aMIHHUTH BTYJKY 1305siTopa 10 Ha HOBY, B3sTY 3 3111;

— OIepalrlito CKJIaJaHHs BUKOHATH B 3BOPOTHIM MOCIIJOBHOCTI;

9) nonuTu Macio B TpaHchopMartop.
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1 — raiikxa M12 (natyHHa); 2 — mmuJIbKa aKTUBHOI yacTuHH; 3 — raitka M12; 4
— KOBIAK; 5 — 130715TOp; 6 — hianenp; 7 — kpuiika; 8§ — ckoda; 9 — rymona maiiba; 10 —
raiika M10; 11 — mmuneka M10; 12 — i3omoroua mraii6a; 13 — rymoBe kinble; 14 —
crieriajpHa mnraioa.

Pucynoxk 18 — Brog BH
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1 — koHTaKTHMI 3aXuM; 2 — 60T M12x45; 3 — raiika M12; 4 — maii6a 12; 5 — ctep-
XKEeHb; 6 — TYMOBE Kijblle; 7 — i3oysaTOp; 8 — TymMoBa maiiba; 9 — kapronHa maiba; 10
— BTyJka; 11 — kapToHnHa maitba; 12 — natynHa maiiba; 13 — raiika natynHa; 14 —
KOBHak; 15 — raiika.

Pucynok 19 — Beog HH
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Jlomatok 16

[IHCTPYKLIA ITO IHEPEPOBII TPAHCOOPMATOPIB

Po6otu mo mepepob1i TpaHchopmMaTOpiB MOBUHHI MPOBOJUTH MPAIliB-
HUKH, SIKI MPOUIIIN CIeIiajibHy MIATOTOBKY. Y CKjiaal Opuraau mae OyTd He
MEHIIIE JBOX IPalliBHUKIB, 3 SKMX KEPIBHUK IOBUHEH MaTH I'PYMY 3 €ICKTPO-
oesmneku IV, a iami — rpymy 1.

IIpu nmepepoOi1i TpaHchopMaTopiB HEOOX1THO KepyBaTUCS BIJAMOBIIHU-
MU 1HCTPYKIIISIMU 3 OXOPOHH Mpalll 3riIHO 3 JII0UMMHU IpaBWIAMU 1 MOPS-
KOM, 3aTBEPPKCHUM Ha JAaHOMY MIANPUEMCTBI, 3 BUKOPUCTAHHIM HEOOX1THUX
3aXMCHUX 3aCO0IB.

YBAT'A! Po6otu no nepepo0iii TpanchopmMaTopiB HEOOXiJHO MPOBOIH-
TH TIPY BIAKIIIOYECHOMY BiJT MEpEXi TpaHchopmaTopi.

[lepepoOka TpanchopmartopiB moeananusm Hamnpyru 10/0,4 cxemoro i1
rpynoro 3’eaHanHs Y/YH-0 Ha Hanpyry 6/0,4 31 CXeMOIO0 1 TPYIIOIO 3’ €THAHHS
J/Yu-1116/0,4 31 cxemoro 1 rpynoto 3’eananss JI/Yu-11 na 10/0,4 31 cxemoro
1 rpymoro 3’eqHanHsa Y/YH-0 MOXIHMBa B yMOBaX CIEIlalli30BaHUX MakcTe-
peHB OCKIJIbKM HEOOX1JHO BUKOHATH NepenaiKu BiJIBOIIB B aKTUBHIN YacTH-

1, Ip¥ I[bOMY TapaHTiiiHI 3000B'sI3aHHSI 3aBOJIy-BHT'OTOBJIIOBaYa CKAaCOBY-
IOTHCS.

OpHak ciij BpaxyBaTH, IO Miclid nepepoOKku TpaHchopMaTopiB Koedi-
IIEHT TpaHc(opmallli 1 BETUYMHHA HAMPyr HA KOXKHIN 13 CTyNeHiB Oy1yTh BiJ-
pizHsATHCA B BenmnunH, HeoOxigaux o 'OCT 11677-85.

— 1ipu niepepooOi1l Tpanchopmaropis 3 10/0,4 YV/Vu-0 na 6/0,4 J1/Yn-11.:

w S IToennanHns Hanpyr IToennanns Hanpyr Cxema
== Cxema . .
= 8 JI0 IepepoOKH . miciis nepepoOKu 1 Tpymnmna
v < 1 rpymnmna ,
§ = 3’ € THAHD 3’ €¢IHaHb
s 2 BH HH o BH HH micos
= JI0 TIEpEepOOKH HepepoGKH
1 10500 6062
2 10250 5918
3 10000 400 Y/Vn-0 5774 400 J/Ynu-11
4 9750 5629
5 9500 5484

— Tpu TIepepooO11i Tpanchopmaropis 3 6/0,4 J1/Ya-11 va 10/0,4 V/YnH-0:

1 6300 10912
2 6150 10652
3 6000 400 J/Yu-11 10392 400 V/Ynu-0
4 5850 10132
5 5700 9872
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Jlomatok 17

CXEMA 3A3EMJIEHHA YACTHUH TPAHCO®OPMATOPA

. ]
°° o) 3
o] o]

\ \ \

% 7/ 8

1 — MarnitonpoBif; 2 - CTpiuka 3a3eMJIeHHS MarHitonporoay; 3 - Bepxus 06anka;
4 - [InacTuHa pO3KpIIUICHHS aKTUBHOI YacTUHU; 5 - KpimienHs Ha ctinui 6aka; 6 — bak; 7
- Hwxns Oanka; 8 - bont 3a3emieHHs Oaka; 9 - Crpiuka 3a3eMJICHHS HAaKPUBKW;
10* - IIpoOuBHwMii 3ano0iKHUK; 11* - CTpiuka 3a3eMIIeHHS TPOOUBHOTO 3aMTOO1KHAKA

* - IIpo6uBHMIT 3anI001’KHUK BCTAHOBIIOETHCS HA BUMOTY 3aMOBHHUKA

Pucynok 20 — Cxema 3a3emMiIeHHs YaCTHH TpaHchopMaTopa
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