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BinnoBiganbHuii 3a 1adbopartopiio:
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crapmmi Buknanad bonoranii Mukona Ilerposuuy,

acucteHT bonaapenko Onekcanap JleonimoBuy.

3araabHuii BUrisja gadoparopii cTilikocTi
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MEPEJIIK
J1a0opaTopHMX POOIT, AKi BAKOHYIOTHCS B
Jadoparopii crilikocTi
1. O3HalloMJIeHHS 3 YCTaTKYBaHHSIM 1 CXEMOIO €JIEKTPUYHUX 3’ €IHAHb €JIEKTPOANHA-
miuHoi Mmojeni (EJIM) kadenpu eneKTpUUHUX CTAHIIN

2. MonientoBaHHS IEPEXIAHUX EIEKTPOMEXaHIYHUX MPOIIECIB B IEKTPUUHIN CUCTEMI]
Ha E/IM. Kepysannsa E/IM
3. ExcriepuMmenTanpHe BU3HAUCHHS IapameTpiB eaeMenTiB EJIM.

4. CratnyHa CTIHKICTh HAUMPOCTINIOI HEPETYIHLOBAHOI CUCTEMH.

5. CtaTnuHa CTIAKICTh HAUIIPOCTIIIOT PEryJIbOBAHOT CUCTEMHU.

6. BumiproBaHHsS OMIYHUX OTOPIB 1 OMOPY 130JIA1111 T€HEPATOPIB.

/. ExcriepuMeHTaIbHE BU3HAUYCHHSI KCIUTyaTalllfHUX MapaMeTpiB eJIEMEHTIB
8. JlocaimKkeHHs! HECUMETPUYHUX PEKUMIB CHHXPOHHUX T€HEPATOPIB.

9. ®azyBaHHs €EeKTPOOOTIaTHAHHS €JIEKTPOCTAHIIIH.

10. Po6oTa cCHHXpOHHOTO TeHepaTopa Mpu BTpaTi 30y KEeHHS.

11. HocnimkeHHs JIaBUHU HAPYTH 1 YaCTOTH.



IMPABUJIA
BHUKOHAHHS POOIT 3 BUKOPUCTAHHAM €JIeKTPOYCTATKYBAHHSA
Jaboparopii cTiHKOCTI
1. IlpaBuna € 0OOB'I3KOBUMHU JIJIs 3aBIIyIOUUX JIaOOpaTOpisiMu, JJaOOpaHTIB, YIOOBHUX
MaMCTpiB, BUKJIQIa4viB Ta CTYJICHTIB.

2. Yci poOoTH - HaBYaJIbHI Ta HAYKOBO-AOCIIIHI IPOBOJUTH MPU HASBHOCTI JO3BOJIY
3aBIJIyI0OUOT0 JJabOpaTOPIErO, UM 1HIIOTO MpalliBHKUKA, sskuii Mae 111 kBamidikaiiiny
TPYIy 3 EIEKTPOOE3MEeKH.

3. BBenenns mabopartopii B poO0Ty Ha TOTOYHUHN JI€Hb 3MIMCHIOETHCS TUTBKHU BiJIITOBI-
JaTbHUM 3a JJabopaTopiro cT. Bukianad boumapenko B.I. 1 3aB. maboparopieto SH-
KOBCHKUM b.M.

BianoBiganbHICTh 32 TEXHIYHUN cTaH JlabopaTopii bongapenko B.1.

5. BiamoBimanbHuM BUKIagadeM 3a KopucTyBaHHS ayauTopiero NeOOl Takox €
CTapIIni BUKIaAay Bonxapenko B.1.

6. J1o3BUI Ha BUKOHAHHS HABYAJIBHUX POOIT MOXe OyTH BUIAHMMA JO KIHIIS POKY, a
JTOCTITHUX pOOIT - He OubmI Hixk Ha 30 KanmeHaapHux AHIB. [Ipu HE0OX1MIHOCTI TIPO-
JIOBXKEHHS pOOIT MOBUHEH OyTH OJIep)KaHWUW HOBHUH JI03BLI 3 3alIUCOM B ONEpaTHB-
HOMY KypHaJi.

7. 1o poOiT B mpumilieHHi JabopaTopii JOMyCKaIOThCS CTYJEHTH, O3HAHOMIICHI 3 Ja-
HUMU TIPaBUJIAMH 1 SIK1 IPOUIILIN 3aralbHUM IHCTPYKTaX 3 TEXHIKU OC3MEKH.

8. 3aHATTA B mabopaTopii 3IHCHIOETHCS TUTBKH TTICIS AOMYCKY 3aB. J1a0OpaTOpi€ro un
BIJIMOBIAAILHOTO 3a Hei. Bukiianau, 1o Bejie 3aHATTA YU MPU3HAYAE 1HITY pOOOTY B
MpUMILIEHH] J1a00paTopii NOBUHHUI:

- IPOBECTH IHCTPYKTAX 3 0€3MEUHOr0 MPOBEJIEHHS POOIT, O3HAMOMHUTH CTYJIE-
HTIB 13 IPAaBUJIAMH KOPUCTYBAaHHS 00UHCIIOBAIBHOIO TEXHIKOIO;

- KOHTPOJIIOBATU POOOTY CTYACHTIB 1]l YaC MPOBECHHS 3aHSATh,

- 3a0e3meunT OPOPMIICHHS JOMYCKY CTYJEHTIB 10 poOOTH 3alucamu y Bif-
MOBITHUX KOHTPOJIBHUX KypHAJaxX;

- IpUMaTH ayJUTOPII0 Ha MOYATKY 3aHATTS 1 37/aBaTH BIAMOBIAAIBHUM MICIs
iXHBOTO 3aKIHYECHHS.

9. JlomycKk CTYyAEHTIB 0 1HAWBIAYadbHUX POOIT 3AIMCHIOETHCA TITBKH BIATOBITAb-
HUMHU 3a J1a00paTopito, IpH I[bOMY POOUTHCS 3alHUC Y KypHaI oOJiKy poOiIT 3 BKa-
31BKOIO Yacy MOYATKy Ta 3aKiHYCHHS POOIT 1 HOMEp eNeKTPOOOIaHAHHS, HA IKOMY
3IIMCHIOETHCS POOOTA.

10.IIpucyTHICTh CTYAEHTIB, IO HE OEpyTh y4acTh y JAOOpPATOPHUX POOOTAX UM HE
MarOTh JOMYCK Ha MPOBEJICHHS 1HIIIMX POOIT Ha €JIEKTPOYCTaHOBII1, 3a00POHSIETHCS.

11.BianoBiianbHi 3a MPOBEACHHS pOOIT MalOTh MPABO MPUITHHATH POOOTY 1 BUIATATH
3 poOOUYOro MicIsl CTYJIEHTIB, 110 MOPYIIYIOTh JUCIMIUIIHY YH MpaBuia KOPUCTY-
BaHHS €JIEKTPOYCTaHOBKOIO, 1 TIOBIIOMIISITH TIPO MPABOMOPYIICHHS 3aB. JIa0opaTo-
pI€IO 1 KepIBHUIITBO Kadepu.



12 .TTpumimenns 1aboparopii BIAHOCUTBCS 10 Kateropii /| (mpumimeHHst 6e3 miaBu-
meHoi HeOe3MeKkn), y HbOMY He MPHUCYTHI HI OJWH 3 HeOe3nmeYHNX O3HaK (BeJMKa
3aMUJICHICTD, MMiJIBUIIIEHA BOJIOTICTh, HASBHOCTI 010- Ta XIMIYHO-aKTUBHUX CEpEJIO-
BHUII 1 T.I1.). J{J1s TaciHHA MOXKEX1 eJIeKTpooOIaiHaHHS Y J1abopaTopii BCTAHOBJIEHO
BYTJICKHCIIOTHUN BOrHETacHUK TUIy OY-2.

13.3aBiqyBau 1ab0paTOpI€IO BIAMNOBIIAE 32 TOBHY CIPABHICTh KOMIT FOTEPHOI TEXHIKU
Ta 3a0e3Ieuye CUCTEMaTUYHUM (HE MEHIIIE OJTHOTO pa3y Ha MICSIlb) IpodiIaKkTHy-
HUH OTJISA 0T0 13 BHECEHHSIM PE3yJIbTaTiB OISy B TAOOPATOPHHIA KypHAJL.

BiamoBimaneHuii 3a 1a60paTopiro bonnapenko B.1.

3aBigyBad JabopaTopissMu SAnkoBcpkuii b.M.
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IL1oma aagoparopii: 91,3 m? KinbkicTs po6ounx micup: 25



Iepeuik 001agHaHHA J1a0opaTopil CTIMKOCTI

JomaTok Al

JlaGopaTopHuii cTeH
EJIM enextpuuHOi cTaHIlii po3ramoByerbest B npumimiendi 001 - maGoparopii
CTIMKOCTI 1 mpu3HaUeHa JJIs (PI3MYHOTO MOJICTIOBAHHS MEPEXITHUX eJIeKTPOMEeXaHiu-

HUX TMPOIECIB 1 1HIIMX PEXKUMIB B eleKTpuuHux cucremax. EJIM obnagHana cuHx-

POHHUMH I'€HEPATOPaMHU.

s

1

Puc.1. 30BHILIHIN BUTIISA IBHOMIOIIOCHUX CUHXPOHHUX reHeparopis ['1, ['2 3 Biamosi-
JTHUMH JIBUTYHaMU MOcTiHOTO cTpyMmy (1, 112)
HowminanpHi mapaMmeTpu CUHXpOHHUX TeHepatopis ['1, I'2:
Howminanena nanpyra 220 B;
HowminanbpHa noTyxHicTh 8 KBT;
Howminansuuii koedimieHT moTyxkHOCTI cos (¢)=0.8;

HowminansHa yactora o6epranus 1000 06/xB.



30ymxeHHs CHHXpOHHUX reHepatopiB I'1, ['2 3aiiicHIOETBCS BiA ABOXIIIBIEPI-
OJIHOTO MOCTOBOTO MEPETBOPIOBaYa, 10 KUBJISITHCSA BiJi BTOPUHHOI OOMOTKH OAHO(da-
3HOro Tpanchopmaropa. Hanpyra Ha nepBuHHY 00MOTKY TpaHchopMaTopa MOJA€ThCS
Bl PEryJIbOBAHOTO aBTOTpPaHCPOpPMATOpA, IO JAa€E MOXKIWBICTH PETYIIOBATH Ha-

MPYTY 1 CTPyM 30y/IKEHHS TeHepaTopa.
¥
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Puc.2. 30BHIiLIHIN BUTIISA HESIBHOIIOIIOCHUX CUHXPOHHUX reHepatopis I'5, I'6 3 Bi-
MOBIIHMMHM JBUTYHAMU TOCTiHOTO cTpy™my (/15, /16)
HowminanpHi mapaMmeTpu CUHHXpOHHUX TeHepatopis ['5, I'6:
Howminanena nanpyra 400 B;
HowminanbHa noTykHicth 12 kBT;
Howminansuuii koedimieHT moTyxkHocTi cos (¢)=0.8;
Howminansna wactora obepranus 1500 06/xB.
30yKeHHsT CHHXPOHHUX reHepatopiB 'S, ['6 3a1licHIOETBCS Bijl peryJIbOBaHOTO

TUPHUCTOPHOTO TiepeTBOprotodoro npuctporo tumy [ITO-M-230-50-V4.



[IpuBim KOXHOTO CHHXPOHHOTO TeHepaTopa 3IHCHIOETHCS BiAMOBIIHUM
JIBUTYHOM mocTiiHoro ctpymy (1, A2, A5, 16) notyxHictio 11 kBT, Hanpyroro
220B.

EJIM oGnannana nsoma motop-reneparopamu (MI'-1, MI'-2) axi MoxyTs OyTH
BUKOPHUCTaHI 1 sIK JpKepela mocTiitHoro ctpymy Harnpyroto 220 B. [loTyxHicTb renepa-
topiB ['3 (MI'-1) i '4 (MI'-2) — 16 xBt. Acunxponnwuii nBuryH /I3 reneparopa '3
po3paxoBanuii Ha Hanpyry 380 B. ITotyxnicts asuryHiB I3 1 14 — 220 xBt. Cunx-
ponHi reHeparopu ['1 1 ['2 o6nangHani ManoNnoTy>KHUMH OJIHO(A3HUMHU CUHXPOHHUMHU

reHepaTopamMu 3 TpbOMa Mapamu MOJ0CiB (MOIYyIbHUMU TE€HEpaTopamu). 30y KeHHS

MOAYJIBHOI'O I'CHCpATOpa 3I[iﬁCHIO€TI>C$I BiI[ CTaTHU4YHOI'O IICPCTBOPIrOBAa4da.

Puc.3. 3oBHimHIi Burisi murta kepyBanus 1Y 3 BumiproBalbHUME PUCTPO-
MU
Kowmyrariiiina i BuUMiproBaJibHa araparypa, a TakoK IpHIaJu KepyBaHHS, 3aXHC-
Ty, CUTHaji3alli 1 BUMipy CUHXpOHHHX TeHeparopiB I'l, I'2, ixnix nurynis (1, 2,

a takoxx MI'-1 ([3, I'3), 3MonTOoBaHi Ha muTi KepyBanHs 11I[Y.



[Iutr cxmamaetbes 13 cemu manened (1 - 7), y37H0BXK SKHX 3MOHTOBaHI
IIMHUA 3MIHHOTO CTpyMy Harpyrorw 220 B 1 mocriitHoro ctpymy Hamnpyrowo 220B.

AnapaTu KoMyTallii, KepyBaHHsI 1 BUMIPIOBaHHS, a TAKOXK MPUJIaJA CUTHATI3aLIii
1 3axucTy cuUHXpOHHMX reHeparopiB I'5 1 I'6, ixmix asurywis 5, /16 1 motop-
reHeparopa MI'-2 ([14, I'4), 3MonToBaH1 Ha uTi kepyBanua 21V, mo ckinagaerses 13

cemu naHenen (8 - 14), y3m0BxK SKUX 3MOHTOBAHI IIMHKU 3MIHHOTO CTPyMY HAaIlpyTOIO

380B 1 mmHU nocTiitHOTO CTpyMY Harpyroo 220B.
z

Puc.4. 3oBHimHiN Buris murta kepyBanus 21Y 3 cuHXpoHHHME TeHepaTopa-

MU Ta ABUTYHAMU MOCTIHHOTO CTpyMy
Mix mmHamu 3miHHOTO cTpyMy 380B 11V 1 220B 2IY nependaueno kade-
JBHUH 3B's30K depe3 aBToTpaHchopmarop 380/220B motyxHicTio 25kBA 3 maneni 8
(xonTakTop K8-1,2) Ha manens 1 (marniTHuit myckau K1-1,2). [lepenbaueno Ttakox
KaOelnbHMI 3B'SI30K MDK MIMHaMU mocTiiiHoro crpymy 1LY 1 2IY 3 nanem 14

(pyounbauk P14-2) na manens 7 (pyounbuuk P7-2).



EJeKTponocTa4yaHHs Ta roJIOBHA CXeMa eJICKTPUYHUX
3’€IHAHb
EJIM esaekTpocTaHuii

Enextponocrauanns EJIM (;ma6opatopii 001) nependaueHo 3 UMTiB MpUMIILIECH-
Ha 002 gBOMa KabensiMu Ha 3MiHHOMY cTpywmi Hampyroro 380 B; manens 4 (aBToMar
A4-5), manenp 11 (pyounsHuk P11-1); 1 1BOMa kabensiMu Ha MOCTIMHOMY CTpyMi Ha-
npyroto 220 B: nanens7 (pyounbauk P7-1 ), manens 14 (pyOmnbauk P14-1).

JIBi cekmii murta 3MiHHOro crpymy Hampyrowo 380 B mnpumimenns 002
KUBJISITHCS IBOMA KaOeIsiMU 3 MIACTaHIlli HaBYaIbHOTO Kopiycy Ne2(), Ha sKii ycra-
HOBJIEHO JBa 3HWXKYBaJlbHUX TpaHchopmaropu noTyxkHicTio 1000 kBA, nHampyroro
10/0,4/0.23 kB.

[yt moctiiiHoro crpymy npumimieHHs 002 moxe OyTH 3’€IHaHUW SIK 3 re-
HEpaTOpOM MOCTIHHOTO CTPyMy MOTOp-TeHepaTopa noTyxHicTio 70 kBT, BcTaHOB-
neHoro B npumiieHHi 002, Tak 1 3 IepeTBOpPIOBAYEM, KM BCTAHOBJICHO Y TOMY X
npumMimierdi 002. ITepeBakHO sk AKepesio MOCTIMHOTO CTPyMy MOTPIOHO BUKOPHUCTO-
ByBaTW TiepeTBOproBad (“ManomrymMHbIi” arperar). JKuBieHHs IBUTYHa MOTOp-
reHepaTopa 1 MepBUHHOI OOMOTKHM MEpPETBOPIOBayUa 31MCHIOETHCS 3 IIUTA 3MIHHOTO
ctpymy Hanpyroro 380 B (mpumimenns 002).

Takum yunom, Hanpyra 220 B nocTtiitHoro ctpymy Ha muHu 1Y moxe Oytu
nogana Biag Motop-renepatopa MI'-1 (I'3), 3 2IIY (P14-2) uu 3 npumimenus 002
(aBromatr AOO2-P7-1), a na mmuu 2II[Y — Bix motop-renepaTtopa MI'-2 (I'4), i3
npumitienHs 002 (apromatr AOO2-P14-1) uu 3 1LY (P7-2).

Hanpyra na mmunu 220 B 3minHoro ctpymy 1Y Moxke OyTu nomana Bij aBTOT-
panchopmatopa, abo Big renepatopiB I'l, I'2. Hanpyra na mmam 380 B 3minHOTO
ctpymy 2111Y moxe Oyt nonana 3 npumitieras 002 (AOO2-P14-1) 3 1LY uepes aB-
totpanchopmarop (K8-1,2) uu Bix reneparopis I'5, I'6.

["onoBHi nanitoru npumimennst 002 (BBou, MOTOp-T€HEpATOp, MEPETBOPIOBAY)
1 mabopatopii 001 (BBOaM, T€HEpPATOPHU, ABUTYHH, aBTOTpaHChHOpMATOD, JiHIT) MNpUET-
HYIOTBCS dYepe3 TOJOBHI aBTOMATH, MO 3IWCHIOIOTH OJHOYACHO 1 MaKCHMAaJbHUN

CTPYMOBUM 3aXUCT BIAMOBITHUX JAHITIOT1B.



VY nanmrorax, M0 BUMAararmTh AWCTAHIINHOTO KepyBaHHA (TE€HEpaTOpH, JBU-
T'YHU, aBTOTpaHC(OpMaTop, NMEPETBOPIOBAY), NOJATKOBO JO aBTOMATIB Iependauya-

€ThCS YCTAHOBKA MarHiTHMX IyCKadiB (K1 MalOTh JOJATKOBUN 3aXHMCT) UM KOHTAKTO-

piB.

Puc.5. 3oBHINIHIM BUTIIST JIAHIIOTIB )KUBJICHHS, CUTHAII3AIll Ta KEpyBaHHS 11U~

tom 11TV

VY JaHIIOTY CMHXPOHHHUX T'CHEPATOPIB JOAATKOBO IMEepeadadaeThCss KOHTAKTOP,
[0 BUKOHY€E (DYHKIIII0O HEAaBTOMATUYHOTO KOPOTKO3aMHKauda (aHAJOTIYHO B JIAHITIOTY
neuryHiB (13, /14), MoTOp-TeHepaTopiB, CHHXPOHHUX T€HEPATOPIiB), aBTOTpaHC(hopMa-
TOP, TOTEHITIAT-PETYISATOP 1 BUMIPIOBAJIbHI KOMILJICKTH.

SIKmo BKIIIOYEHHS JOJATKOBHX €JICMEHTIB HE mepeadadacTbcs, TO BIIMOBIIHI
PO3HIMAaHHS TOBMHHI OyTH 3alllyHTOBaHI BIANOBIAHUMHU pPYOUJIbHUKAMH, YCTAHOB-
JICHUMU 3 TWJIBHOT CTOPOHM MaHeNml (JesKi 3 HUX KEPYIOThCS 3a JOTIOMOTOI0 BAXKETiB,
SIK1 SMOHTOBAHI Ha JIMIIOBIM CTOPOHI MaHeNi).

Kpim ronoBHUX aBTOMATiB, Ha BIJMOBIIHMX IMAHENISIX YCTAHOBJIEHI JOMOMIXKHI

aBTOMATH 1 MepeMUKadl B JIAHITIOTAX CUTHAJI3AIl] IMOJIO0KEHHS TOJIOBHUX aBTOMATIB 1



KOHTAKTOpIB. SIKIIO KOTYIIKM KEpyBaHHS KOHTAaKTOPIB BHMKOHAaHI I MOCTIMHOTO

CTPYMY, TO Y BIJINOBIIHUX JIAHIIOTaX Mepea0avyaroThCsl MaJIONOTYKHI JTBOXITIBIIEP1OI-

HI MOCTOBI IIEPETBOPIOBAYI.

Puic.6. 30BHILIHIN BUTIISA IAHIIOTIB )KUBJICHHS, CUTHAI3aIlli Ta KEPYBaHHS M-

Tom 2111Y



KonTponbHO-BUMIpIOBaIbHI MpUIaANd JIAHIIOTIB BCTAHOBIIOIOTHCS Y BEpXHIi
YaCTHHI BIJMOBIJHOI TaHeNi. 3arajibHOIIMTOBI MPHUJIaJAX BCTAHOBJICHI Ha MaHemsx 4
1 11. KepyBanHs 4acToTOIO OOEpTaHHS 1 MOTYXHICTIO JABUTYHIB IOCTIMHOTO CTpY-
My 1 CUCTeMH 30yIKeHHSI CHHXPOHHHUX F€HEpaTOpiB BUBE/ICHI Ha JUI[LOBY CTOPOHY Bi-
INoBiHUX Tanene 1, 2, 5 1Y 1 2IY ( manem 8, 9, 12).

Ha manensix HaHeceHa MHEMOHIYHA CXe€Ma IWTa 3 MO3HAYEHHSIM amapatiB i
MpUIajiB, SMOHTOBAHHMX Ha JIMLbOBIM CTOPOHI 1 3a MaHENSIMU (IUB. PUCYHOK Ha MaHe-
a1).

VY No3HaueHHI KOMYTAlIMHUX amapatiB 1 MpWiIaaiB KepyBaHHA 1 CUTHam3amli
nepia 1udpa mcis JITePHUX MO3HAYeHb YKa3y€e HOMEp MaHelNi, Jpyra — 4eproBiCTh
JAHOTO €JIEMEHTA JIIBOPYY IIPaBOPYY 1 3BEpPXY BHU3.

Jlesiki TOMOMDKHI aBTOMAaTH 1 MPUJIAAN € PE3ePBHUMH 1 HE MNpUeAHaH] (mpu
noTpedi MOXKYTh OYTU BUKOPUCTAHI).

Jlo xoxHOi maHem nopaeTrhes creuudikanis. [lpusHaueHHss aBTOMAaTIB, KHO-
MOK, CHUTHAJIBHUX JIaMII, MEPEMHUKAYIB 1 KOHTPOJIbHO-BHUMIPIOBAJIbHUX MPHIIAJIIB 3a-

3HAYCHI B WX crenu@ikaigax J0 naHesnei (neski nanem ogHoturHi): 3(6), 2(5)).

JlaGopaTopni me0Ji
AyauTopHi cTosm — 12 mr.
Ilaga — 1.
Crinbui — 25 mr.

Homka — 1 mT.






CXEMA
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