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BBEJEHME

1 HacTosAee PYKOBOACTBO TpEAHA3HAYEHO JUIA O3HAKOMIICHHA ¢ ycraHoskoii YUT - 50 -2,4
‘ SKCIUTyaTAIMOHHBIM H PCMOHTHBIM [EPCOHAJIOM M COMAEPKHUT CBENCHUS, HeoOXomuMBble UL €€
npaBHJIbHOﬁ SKCINyaTamum.

[Ipu OKCIUTyaTAllM yCTAHOBKH, HApAAy C MAHHBEIM DYKOBOLCTHOM, Heo6X0nuMO COBMIOAATh
peiicreyloume “Ilpasua TEXHUYECKOH OKCILIyaTalldd SJEKTPOYCTAHOBOK IIOTPEOUTENEH X
[Ipasuia TEXHAKH 6e30MaCHOCTH IPH SKCIUTYaTAlUU 3JIEKTPOYCTaHOBOK MOTpeOHTEneH .

1

1.2

2. OBIIUE CBEJEHWSA OF U3JEJHHA U EI'0 HASHAYEHHME

2.1 Veranoska YUT -50-2,4 (B nanbHeHIIEM HMCHYyeMad "ycTaHoBKa") NpeNHa3HaueHa Ul IATAHHS
MHIyKIMOHHBIX HArpeBaTENbHEIX JCTPOMCTB CBapHBIX LIBOB TPYOOIPOBOMOB 3HEeproobopyaoBaHH
roKAMH TOBBIIIEHHOH 9acTOTHl W -00eCleudBacT BO3MOXHOCTb aBTOMATHYECKOTO MOIACPXAHHI
4a]ABAEMOT0 PEXHIMA TEPMOOOPabOTKH.

VeTaHOBKa BBINIONHEHA Hepeﬂ.‘BHJKHOfI , IMeeT ITOBOPOTHEIE KOJIECa U MOJKET MEPEMEINAThCA OJHHM
genopexoM. OXJIaKIeHHE YCTAHOBKH BO3MYIUHO-TIPHHYAUTENBHOE.

2.2 O603HAUEHNE YCTAHOBKY pacii(ppOBBIBACTCS CHENyIOIHM obpazom:

YUT -50-2,4

' yCTaHOBKA

HHAYKIHOHHAS

Juis TepMoobpaboTkm
MOIIHOCTE, KBT

JaCcTOTA TOKA Ha BEIXOJE, K[ 11

2.3 CrcTeMa aBTOMATHKY YCTAHOBKHM I03BOJIAET, TIOCIE 3a/laHH [1apaMETPOB PEXNMA
TepMo0OpaboTka:
- CKOpPOCTH Harpesa;
- - TEeMIIEPaTyphI BEIAEPKKH;
- BPEMEHH BBIIEPXKKH;
U BKJFOYEHHMS HATPEBA, OCYIIECTBIATH ABTOMATHYECKOE PETYIHMPOBAHUE PEXUMA TePMOOODPAOOTKH B
cootBeTcTBHM ¢ TpeGopamusmu PTM —1c¢-93 "PykoBoidimiue TEXHHYECKHE MAaTEpHaNbl IO CBAapKe
TIPH MOHTAXKE TEeIUIOBBIX 3JIEKTPOCTAHIMH" 110 CJIEAYIOMEMY IIHKITY, COCTOSAIIEMY U3 ABYX YacTel:

a) Harpes ¢ ycTaHOBNEHHOM CKOPOCTBIO 10 33faHHOM TeMIEPATYPHI BELIEPKKH.

B mpomecce marpesa TpyGONpOBOZOB C TOHKMMM CTEHKAaMH IIPOMCXONHT aBTOMAaTHYECKOE
OrpaHUYeHHe BBIXOMHONH MOIMHOCTH YCTAaHOBKM HE BBIIIEC ONPENENEHHOIo YPOBHA IIPH IEPEX0oIe
TEMIIEPAaTypHl yepe3 Touky Kropu.
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6) Ilocne HarpeBa obpabareiBaemoro msa 10 3aJaHHOW TeMIepaTypbl, MPOU3BOOUTCA
BBIIEPIKKA TPH STOM TeMIepaType B TeYeHHe YCTAHOBIEHHOTO BPEMEHH.

I[Io ucTeyeHHH BpEeMEHH BBIOCDIKKH LMK TepMo0obpaboOTKH 3aKaH11HBae'rcﬂ U OXJIAKIeHHE
mrpa TPy6ONPOBOIA IIPOUCXOMHT ECTECTBEHHBIM obpasom, He 6picTpee 200 rqac. :

CxopocTb HarpeBa YCTAHABNMBAETCS PETYJISTOPOM MOI[HOCTH YCTAHOBKM MO c*rpenoqﬂomy
npubopy.
3amaHMe TEMIepaTyphl BEJIEPKKM U TONy4eHHe AHArpaMMbl Mpouecca TepMoobpaboTku
BLIIONHESIOTCS C IMOMOINEBI0 NpHOOpa [ W3MEPEHUs W PETrHCTPAIMH TEMIIEPATYPEI, HMEIOIIErocs B
" coCTaBE YCTaHOBKH.
®uKCHPOBAHHOE BpeMs BEIIEPXKKH YCTAHABIMBAETCS TMEPEKIIOUATENEM, PACIONOKEHHBIM Ha

MAHEIH YIPABIeHAL.

2.3 YcraHoBKa NOJDKHa SKCITYATHPOBATHCA B CIENYIOLMX YCIOBHAX:
- 3aKpHITOM IOMEIIEHHH ; .

°  BbICOTE HaJ yPOBHeM MopA He Oonee 1000 M,

©  TeMmeparype OprmalomeH cpems ot 10°C o 40°C;

*  OTHOCHTENBHOH BIaxXHOCTH Bo3nyxa no 80% mpu temmeparype 257 G

* oTcyTCTBHM B OKDy>XAromIei cpele TOKONPOBOAAIIEH [BUIH, B3PEIBOONACHBIX Ia30B, arpeCCUBHbIX
ra30B K MPUMECEH, pa3pyIIaroHX H30IALMIO U METAIIbL, '

OTCYTCTBHHM PE3KHX TOIHYKOB, YAapOB, TPSACKH.

3.TEXHAYECKHUE JAHHBIE
3.1 OcHOBHBIE ITAPAMETPEI YCTAHOBKH: ;
HOMHMHAIBLHOE HallPDkeHwe nuraromel tpexdassoiicet, B ... 380
IOTMYCTUMOE OTKIOHEHVE HANPSDKEHHUS MATAOIIEH CETH, Y0 ... ...iitiiieiee e +10
TACTORE T TAIBIIICH G TTHE o oo o i 3 e 50 S SR S R A AT 50
HOMEHANREHEH MOTTHOCTE YETRHOBEIL, KB .o sune swnomsnsmmnaiams mmms st s s sass snsts samsaosyss ot 50
HOMHHANBbHAS BHIXOAHAA 9aCTOTA YCTAHOBKM, KL 'TI ... it s 2,4
HATpsDKEHWe Ha BbIxoe ycraHoBkw, B ...l A S S A A 350
NpeleaEl PerympOBAHES BEIOAHOM FACTOTEL, KET . .o sunmmrsmsnsssmnss snnnnmms minrs s mmmynsnss 0,5+3,5
IOHana3oH TeMIEpaTyp BEIAEPHKKH, iz, O R B e o 300+800
MakCHMaNnbHasi CKOPOCTE Harpesa, 1 RS —— 950
MHTEPRAIBL BPEMEHH BEIICDKEKH, TAC ... .ovurversins snmmmnsonsansssmsme orsss sotasuarssensasass s 1,2,3,4,5
[IOrPEINHOCTE NOANEPIKAHUSA TEMIIEPATYPEL BRIIEPKKH, N - +2.5
RO e O eSHON MEREHBIEE U0 oo s s i s A = O, SOR R R 93
MOJTHBIE rabapHUTHBIE PasMeps! (INHHA X IIUPHHA X BBICOTA), MM .................. A SOrFCOr #5850
T I T e 500

3.2 Harpysko#i ycTAHOBKY SBIIETCA HHAYKTOP COBMECTHO C KOMITIEHCHPYIOIIHM KOHASHCATOPOM.

3.3 Ipu Tepmoo6paboTke Tpy6 pasusix quameTpos He Tpedyercs 00A3aTeNb b MoAO0p eMKOCTH
KOMIIEHCHPYIOIer0 KOHIEHCATOPa oK KaX/bli {uaMeTp TPyObL.

3.4 TIpoBepoYHbIH PEXKMM YCTAHOBKH MO3BOJISET Mepel HaYaIoM Iporecca TepMoobpaboTku 6b1cTpo
ONpeneNuTs NpaBUIbHOCTE QYHKIMOHHPOBAHMSA CHCTEMbBI ABTOMATHKH B IIUKJIE C YKOPOYEHHbIM
HHTEPBAJIOM BpeMEHH BBIAEPIKKH 3a 40 cexyHI.

3.5 B ycraHOBKe MMEETCs 3aI(UTa OT KOPOTKOrO 3aMbIKaHHMsS BbIBOJOB Harpy3Ku Jia 3a3eMJIEHHbIE
NpeaMeTsl, a TaKKe 3ammra OT AByxdasHoro pexuma paboThl Tpu mponaganuu moboi u3 (a3
[MMTAIOLIEro HAMPSKEHUA.




KoHnneHcaTop KOMMYTHDYOIIMH
Konpencarop ¢uisrpa
KoHEEHCATOp KOMIECHCHPYHOMUA
PeneiiHO-KOHTAKTHEIH OOK

4
4.COCTAB H3IEJIHA
OcHOBHBIE 6IOKK ¥ COCTABHbIE YACTH, BXOIAHKE B COCTAB wanenus, npuBeeHsl B Tabm. 1.

Tabmmua 1

HAMMEHOBAHHUE I103. 110 YEPTEXY KOJMYECTBO, wir.
IlIxad 1
TTages BEHTHIATOPOB OXNAXICHHA 2
BJ1OK BEHTHIBHBIN 2
Karymka KOMMYTHPYOIAsd 2
Kopob CYP3 1
BloK BpeMEHH BBINECPIKKA 1
TIpubop /NS H3MEPEHHS 1 PErUCTpaLuH 1
TEeMIIepaTyphl - 1
Bnox BBIIPAMUTEIA 1
Karymka QuisTpa 1
1
1
4
1

5.VKA3AHHUE MEP BE3OIIACHOCTH

5 1 VCTaHOBKA OTHOCMTCS K KIIACCY 31eKTpoycTanoBok no 1000 B.

5.2 KOHCTpyKUUs yCTAHOBKH COOTBETCTBYET TpeboBaHUAM:

TOCT 12.3.002-75 "CCBT. Ilpomeccer mnpomssoacTeertbe. Obmue Tpebopanus

GezomacHOCTH", B YacTH pasgenos 1, 2.5;

T'OCT 12.2.003-74 "CCBT. OGopynosanue TPOM3BOANCTBCHHOE. O6mme TpebopaHus

Ge3omacHOCTH", B 94CTH Pasfienos 1, 2;

TOCT 12.2.007.11-75 "CCBT. IIpeoGpasoBaTend 3JMeKTPOSHEPTHH CTATHICCKHE CHIIOBBIC.

TpeGosanma Ge30macHOCTH", B 4acTH paszenos 1, 3;

TOCT 12.1.004-76 "CCBT. Iloxapuas 6esomacHocts. O6mume TpeGopamms’, B 4acTH

pasnenos 3.1, 3.6.

5.3 Bpenubie NPOH3BOACTBEHHLIE ¢axTopel: ypOBEHb IIyMa Ha paboueM MECTe He NPEeBBIIIACT
TPENENBHO JOMYCTUMBIX BEIUYHH.

' 5.4 Tlepex BBOZOM yCTAHOBKH B 3KCIILyaTallHEO Heo6XOIMMO Ha OCHOBe HacTosmero P3O
paspaboTaTh W yTBEPNUTb, B yCTAHOBJIEHHBIE HA JAHHOM MPENUPUATHH IOPAIKE, "MIHCTPYKLHIO IO
TexHuke Ge3omacHocTH npu paboTe ¢ yCTaHOBKOH VHAT -50-2,4".

5.5 VcrasoBxa [ODKHA OOCIYKHBAaTbCA H 3KCIUIyaTHPOBATHCA KBanUGUUUPOBAHHBIM
[EPCOHAJIOM, OCBOMBIIMM KOHCTPYKIHIO, TIPUHIAII IEHCTBHS ¥ PaOOTy YCTAHOBKH, & TAKOKe SHAIOMUM
"TlpaBwia TexHUHUECKOl JKCIUIyaTalWy 3IEKTPOYCTaHOBOK mnotpeburened” u “lIpasuna TeXHUKH
OesomacHoCTM npH 3KCIUTYaTallMH 3JEKTPOYCTAaHOBOK norpebureneil’ ¥ OCBOMBIIMM CTELMANBHBIC
Npasuna 6e30macHOCTH TpPyHa, NpecTaBieHHele B rmasax J1.2, D13 u 31.5, a Takxke MECTHbIE
NOJDKHOCTHBIE M SKCILUTyaTalMOHHbIE HHCTPYKLHH, COCTABJIEHHBIC B COOTBETCTBHM C rnasot 31.6
BEILIEYKA3aHHBIX TPABUIL. N

56 Jlo MOHTaKAa YINAKOBAHHYK YCTAHOBKY CICHYeT XpaHWTb B CyXHX, 3aKpbITBIX,
BEATUNHpYyeMbIX MOMEIeHNIX MMPH OTCYTCTBHM B HUX IapoB KUCJIOT, MIENoYeil W JPYrHX BEIIECTB,
BBISBIBAIOIIHX KOPPO3MIO [ETajiell ¥ mopdy usonsuuu. Temmeparypa OKpyXaiomero Bo3fyxa N0JbKHA
ObITs He HuKE +5 OC, a orsoCHTENBHA BNaXHOCTL He Ooree 70 %.
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5.7 He MOIycKaTh NpH BHYTPHU3aBOACKOM TPAHCIIOPTUPOBAHMH PE3KUX TONYIKOB H yAAPOB.
pu pesKuX TOIMKax H yapax MOTyT OBITh FMOBPENCIEHBl H3MEPHTENbHBIE HPHUOOPEL M ApyrHe

11

5/eMEHTBI YCTAHOBKH.

58 Ilpz BLOIONHEHHH [OrPY30YHO-PasTPy304HBIX  paboT COOMIONATE  YKa3aHus
mpe ﬂyﬂpe_[[HTeJIBHOﬁ MapKHpPOBKH.

59 Tlocie pacakOBKM YCTAaHOBKH IIPOM3BECTH €€ BHENIHHM OcMOTp ¥ yOemutscs B
[e7TOCTHOCTH KOHCTPYKIHH ¥ H3MEPHTENBHBIX npubopos. Ilocne paclakOBKM YCTaHOBKA [OJDKHA

HAXOJHUTHCA B 3aKPEITOM OMEIIECHMH.
5.10 Bo BpeMs 3KCIUTyaTalldd YCTaHOBKA JOJDKHA 3a3€MJIATECA COTNMACHO IVIABE 22.13

BpILEYKA3aHHBIX IIPABHIL.

5.11 TIpum BO3HMKHOBEHHH I[OXapa CJefyeT OO3aTeNbHO OTKIIOYHMTE YCTaHOBKY OT
- quTalomei CceTH BHemEHM pybmnerukoM. [locne sToro miamMs MOXHO TacHTh YTJIEKHCIOTHBIM
OTHETYIIHTENEM, IIECKOM HIIH BOJIOH.

5.12 TTocrne mpoBeneHus paGoT MO MOHTaXKY ycTaHOBKH ( 1.7 ) JOJDXHEI OBITE YCTAHOBICHEI
orpaxk/IeHUs WM NIEPEHOCHBIE SKPAHBI 3aKPHIBAIOIINE IOCTYT K TOKOBEAYIIAM YaCTAM (xoHOEHCATOPY U
MHAYKTOPY) ¥ BBIBELIEHBI IPEAYNPEXIAIOMME W IPEINHCHIBAIONIHNE [IAKATEL « Croit HanpshKeHHE)

i «He Bresaii y6uér».MecTa MPOXONOB MOMKHEI OBITh OTMEYEHBI IIAKaTaMy «PaboTaTh 31eCh» H

«Be3ath 30€Ch.
6. IPAHIAII PABOTHI 1 YCTPOMCTBO YCTAHOBKH

6.1 Vecranoska VUT-50-2,4 gBndeTcs HCTOYHWKOM IIEPEMEHHOTO TOKA IIOBBIEHHOM
YaCTOTEI, MUTAIOMIETO €€ HAarpy3Ky. :

Harpysko#f yCTAaHOBKH SBIUIETCS KOJeOaTelbHEIN KOHTYp, COCTOSIMA M3 MHIYKTOpa H
NOIKIIOMEHHOr0 MapalIebHO MY KOMIICHCHPYIOLIErO KOHIEHCATOopA.

Wunykrop mpencraenseT coboi KaTymiky u3 MeJHOro INpOBOJd, HAMOTaHHYHO Ha MeECTO
TpybOIIpoBONa, IOJUIeKAllee HarpeBy, T.6. TepMmoobpaboTke. I[IpoTekarommuit 1O HMHIYKTOPY
TIEPEMEHHBIA TOK BBI3LIBAET IOABIEHME IEPEMEHHOTO MATHMTHOrO IIOTOKA, MPOHU3BIBAIOIIETO
HHAYKTODP. 3TOT M3MEHSIOIMICSA BO BpEMEHH MAarHUTHBIH ITOTOK IIPOHU3BIBAET U 3JIEKTPONPOBOAHYIO
CTAIBHYIO TpyOy, HAXOHSUIYIOCA B HHIYKTOpE, H HABOAMT B HEH, BCICHCTBHE SBICHHA
BNEKTPOMATHUTHON WHAYKIUH, NEPEMEHHBIC TOKM, KOTOpHIE HOCAT HAa3BaHHE BHXPEBBIK HIIH
HHIYKTHPOBAHHEIX TOKOB. MHIOyKTHpoBaHHBIE TOKM  IIOBBIIEHHOH YacTOTHEl  BEI3BIBAIOT
CYUIeCTBEHHBIM HarpeB TpyOBl, T.€. [POHCXOJUT IPOLECC MHIYKINHOHHOIO  Harpesa
(TepMooGpaboTKH) TpyOOompoBoa.

Konpmencarop, mnoaxmodaeMblif IapaljenbHO HHIOYKTOPY, CIIYKHT JJIA KOMICHCAIMU
PEaKTUBHOM MOINHOCTH HHOYKTOpa. EMKOCTB 3TOr0 KOHIEHCATOpa BEIOMPAETCS TAakOH BEIMYMHEL,
4To0Bl coGCTBEHHAs YacTOTa HATPY30YHOTO KoaeOaTenpsHOro KOHTypa OblNa IPHMEPHO paBHA
paboueli wacToTe yCTaHOBKH. B 3TOM ciydyae OCYIIECTBISETCS pexuM 0TOOpa MakcHMalbHOM
MOINHOCTH OT YCTaHOBKH M OTAAYH ee Harpeaemoii Tpybe.

Takum o6pa3oM, H3MEHAI BEIXOOHYI0 YaCTOTY YCTaHOBKH HMCIOIIMMCS B €€ COCTaBe
DETYNATOPOM OTHOCHTENBHO COGCTBEHHOM YacTOTHI HAIPY30YHOTO KOHTYPA, MOXHO DEryIHpOBaTh
TeMIIEPaTypy Harpepa Tpy6onpoBoja (CKOpoCTb Harpesa).

Temneparypy Harpesa MOXHO peryaMpoBaTh W HE H3MEHSS BBEIXOJHYIO YacTOTY, a
NEPHOIUYECKM BKIIFOYAs ¥ BRIKJIFOYAsA PE)KUM Harpeea. B ycTaHOBKE uMeeTcs Npubop As U3MEpeHHA
U peTHCTpanu TeMrepaTrypsl (KOMIeHCanoHHbIH camonumyiui npudop - KCII). Ko sxoay KCII
MOJKITIOYaeTCsl TepMoIapa, 3aKkpeluieHHas Ha TepmoobpabaTeiBacMOM IIIBE prﬁonp(_{BOﬂa. B cnyyae
NPEBBIICHAs TEMIIEPATYPhI HarpeBa Hajl 3apaHee 3alaHHOMH, IPOUCXOJUT NIPEKpalleHie Harpesa, a B
Cllyyae [IOHKEHUS - HarpeB BO300OHOBIISETCS.

Benencreue Gonbmmol TEMMOBOH HHEPIMOHHOCTH HarpeBaeMoi TpyObl NEPHOAMYHOCTH
HarpeBa HecymecTBeHHa JUI TaKoro cnocoba TepMooOpaboTKu, YTO IOATBEPHIACTCS XapaKTepoM
AMarpamMmel perucTpUPYIOIIEro Npudopa. '

T
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6.2 IlepemeHHBI TOK ITOBBIIIEHHOH 4YaCTOTEHl Ha BBIXOAE YCTAHOBKHM IIONydYaeTcs
JHBEPTHPOBAHMEM IIOCTOSHHOIO TOKA, MOMYYAlOIErocs, B CBOIO OYepelb, BRIIPIMIECHHEM
Tpex(a3HOTO MEPEMEHHOTO TOKA CETH NPOMBINUICHHOA YacToTel 50 ', Hanpsxernem 380 B.

YCcTaHOBKA COCTOHT M3 CHEAYIOIHX (YHKIHMOHAIBHBIX HacTed: peneHHO-KOHTAaKTOPHOH
yacTH; BBHIIPAMUTENS TpeX(asHOTO IEPEMEHHOTO TOKA B MOCTOSHHBIH; CIIaXHBAIOMIEro (QUIbTpa;
WHBEPTOPA NOCTOSHHOTO TOKA B BEIXOIHOM 0HO(Da3HEIH IepeMEHHBIH TOK IIOBBIIICHHON YacTOTHI;

cHCTEMB] YIIPaBJIeHUs, perynupoBadus H 3amuThl CYP3; BO3MYIIHBIX BEHTHUNSTOPOB, OXNMAMKIAFOIINX
HATPEBAIONIMECS Y3JIbI H 9aCTH YCTAHOBKH.

6.3 KoncrpykrueHo yctanoBka YUT -50-2,4 BemosiHeHa B Buje wkaba, oObeJUHSIOMETO ee
cocTaBHble 4acTH. ViMerompecs Kojeca II0O3BOJIIIOT IIEPEMELIAThL YCTAHOBKY 3a pYYKH,
PACIIONIOKEHHBIE CNEBA U CHpaBa. Pyyky CIENMANBHO M30THYTHI AV HAMOTKM Ha HHX, B Hepabodem
[IOJIOKEHHH YCTAHOBKH, CETEBOIO ¥ BBIXOJHOIO KadeNel, Ha JIEBYI0 M TIPaByE0 COOTBETCTBEHHO.
CneBa u cIipaBa BHHM3Y YCTAHOBKM MMEIOTCS HacTuibl. Ha neBom HacTuie, NpH TpPaHCHOPTHPOBKE
YCTaHOBKH, PacIojiaracTcs KOMIEHCHPYIOMHU KOHACHCATOP B CIIEIIHAIBHOM H30JIMPOBAHHOM SIIHKE,
a TIpaBblii HACTUI NPEJOTBPAIIAET BOJIOYEHHE IO MOJY BEIXOAHOTO Kabels, HAMOTAHHOTO Ha HpPABYIO
py4Ky YCTaHOBKH IIpH €€ IIEPEBO3KE. :

Ha 6oxoBBIX u 3anHeH KpBIIKAX YCTAHOBKM HMEIOTCA JKaJIO3M CHCTEMBI BO3JIYIIHOIO
oxnaxneHus. Yepes BepXHUE XKAIO3H BO3MYX 3acachIBAETCs, a Yepe3 HHXKHUE BEIXOIUT HAPYXKY.

Beepxy crnepenu mxada pacnonoxeHa OTKHHAS KPBIIIKa, 3aKPBIBAIONIAs IAHEs YIIPaBIeHUs]
ycTaHoBku. Ha maHenu pacroNoXeHbl Oprassl YIPaBiICGHWs, KOHTPONS U PErucTpaiud paboThl
ycTaHoBKH. B n1eBol BepxXHel 4YacTd IaHeNd HaxXOHATCs TPH HMHIAMKATOpHEIX yamnbl H1-H3 (cxema
3NeKTpUYecKas NPHHIMIHANIBHAS) HHAXIHUPYIOMUX, TP BKIFOYEHHH aBTOMAaTa NUTaHUS YCTAHOBKH,
HaIMIMe TpeX (a3 NHTAOIEro CETEBOro HampsDKeHHs. [IoJ STHMH JlaMIIaM¥  PACIIOJNIOKEHEI
apenoxpanutenu FI1-F3 (3 A) TpancdopmMaropa nHTaHHA BEHTHIATOPOB oxnaxaeHus 1 CYP3, a mox
HEMH nipefoxpasuTeny F4-F6 (2 A) cxeMBl TOAMUTKY. -

I[Ipaee pacmonoxken npubop Al mns m3MmepeHus u peructpanun Temnepatypst (KCIT).
CnpaBa or npubopa HaXOZHTCS CBETOIHMON CXEMBI 3alllUThl OT KOPOTKOTO 3aMBIKAHMS BEIBOJOB
Harpy3ku Ha 3a3eMJIEHHBIC IPEIMETHL

B nenTpe pacnonoxeHs! 1Ba CTPENOYHBIX npubopa: cieBa - BonbtMeTp PV 1, nokassBarommuii
BXOAHOC HaNps)KEHHE MHBEPTOpA, cupasa - amMmepmerp PAl, mokaselBaromuii BXOOHOM TOK
uHBepTopa. IIpoussenenne moxkasaumil 3THX NPHOOPOB PaBHO MOINHOCTH, OTNABAEMOM YCTaHOBKO
HArPEBAEMOMY Telly.

Cripasa oT aMnepMeTpa HaXOMUTCA NaHeb 6I0Ka BEIepKKy Bpemenn Harpea A2 (BBB).

CHu3y paciios10KeHbl KHOIIKH YIIPaB/ICHHS: JIeBas 1apa - IoAKIroderne S1 u oTkmodenue S2
MUTAOMIEH ceTH, IIpaBas - BKIOYeHHE S3 H BRIKIIIOYeHHe S4 1pKna TepMooGpaboTKy.

CrpaBa OT KHONOK HaXONWTCS pydka perynsropa Rl BBIXOZHOH 4YacTOTBI (MOIIHOCTH)
YCTaHOBKH,

Ha neBoit 60KOBOH KpBIIIKE YCTAHOBKH HMEETCS [IPOpe3hb I PYUKH BKIIOYEHHS aBToMara QF
IIOJaYH CETEBOI'O [IUTAIOIIET0 HAIPSIKCHHUS.

Hepes oTeepcTye B IIpaBoi GOKOBOM CTEHKE MPOXOAUT BEIXOAHOH Kabeb s MOOKIIOYEHHS
Harpy:KxH.

6.4 CocTaBHble 4acTH U GIIOKH yCTAHOBKY Pa3sMELICHBI BHYTPH HEE IO SPYCHOMY OPUEIEIY.
B Bepxmem sipyce cBepxy pasmerensl 16 BEHTHISITOPOB CHCTEMBI OXJIAKICHIA ycranoBkd. OHu
YCTAQHOBICHBI Ha JIBYX TEKCTOJNMTOBLIX maHeksx. Ha stom e yposne maxomutcs KCII u mamens
YUpaBNICHAs YCTaHOBKH, a B JIEBOM 3aiHed CTOMKE Kapkaca HMEETCs BBOJ KOMIIEHCHPYIOIIEro
IpoBOAA AJIst IPHCOEHHEHHS TEPMOIIapEI. :

Bo Bropom spyce pacnomoxeHsl Ha pagHaTOpax THPHCTOPEI ¥ JIHOXSI HHBEPTOPA,
ObBenuHeHHBIe KOHCTPYKTHBHO B IBa GlI0Ka. PanmuaTope! THPUCTOpoB V8,V9, V14, V15 u mmomos
V10, V11, V12, V13 kaxzmoro 610ka 3aKpemnJIeHbl Ha TEKCTOJIUTOBEIX NTEPEKIaHUHAX.

CoenuHeHns MeX]Iy 3JI€MEHTaMH HHBEPTOPA BBITOIHEHB! MEAHBIMH IIMHAML.

C BHENIHHX CTOPOH Ha palMaTopax THPUCTOPOB PACHONOXEHHI PE3UCTOPH! 3AIUTHBIX RC-
Uenett, sto: R10 - R13, R14 - R17, R18 - R21, R22 - R25. Konnencarops atux RC-neneit C2 -C5,




-
¥
i
&
i
.‘I:

| TOTO, YTOOBI:
| CHJIOBOH kouTakTop K1 mmn me octanasnupas UHBEPTOP NepBEM. [IpH 3TOM yCTpaHsIoTCS BO3MOXKHEIE
Hepéﬂanpﬂme}mﬂ Ha JNIEMEHTaX CUJIOBOH CXEMBL YIPaBISEMOCTh BHIIPAMUTENS HY)KHA TAKKE IS
TIPEAOTBPAIIEHHS KOPOTKOIO 3aMBIKAHHS NpU aBapHMHEIX CPBIBAX HHBEPTUPOBAHHS.

7
7 - C10 KpensATcs Ha 3aQHUX CTOPOHAX COOTBETCTBYIOIIMX pajuatopos. Ha panmaropax mmozmos
odceHpl pe3ucTopabie penutenu R2 - R5, R6 - R9, R26 - R29, R30 - R33.

Ha BEpPXHUX TEKCTOJNMTOBBEIX MEPEKNAAMHAX BEHTHIBHBIX OJIOKOB pasMelleHbl IIaThl 6I0KOR
: i cupIx Tpauchopmaropos uHBepTopa - BUTU. Ha ommoit mnare T2, T4, Ha apyroit T3, T5.
el B TpeTbeM SpYCe DPACHOJOXCHBI KOMMYTHpPYIOIME KaTyiuku: L2 -momonHuTenshas u L4 -
ocHosHag. Ciesa oT L4 ycranoBnen kopo6 cHCTEMB! YIIPaBIeHUs, PEryIUPOBAHKS H 3auTsl - CYP3
¢ miaramy. 3a KOopoOOM €33/ pacIoJIoKeHbI TaHenu pesucTopos [1P1,I1P2, ITP3.

pacnoln

e B HIDKHEM ApYCEe YCTAHOBKM pacHoNaraiorcs: kommyrtupyoomuii C6 u dunstpossii Cl
KOHiIé:ﬁQaTOpr’ KaTymka ¢uisTpsl L1 u manens cunoBoro BempsMutens. ClieBa OT BBIIPsIMUTENs
pacno-ﬂp)xeﬂa miata RC-nenei u 6;10ka MMIyIBCHBIX TpaHCHOPMATOPOB U BhIpaMuTeNs BUTB.

* Caajiy TIAHEJIH BBIIPAMMUTES PACIIONONEHA [TaHENb PeeiHO-KOHTaKTOpHOro Goka. Ha 3Toi
[aHeNy  PACTIONOXNEHBI CHMIOBOH komTakTop KI, KoHTaKropsr myckomo#t cxemsr K2, K3,
Tpaﬁc(popmafrop BxozHoro Toka T.T. u Tpaucdopmarop T1 NUTaHUS BEHTHIATOPOB OXJIAXKNCHHS H
- CYP3ssi

- Ciiepa OT TAHENH DENICHHO-KOHTAKTOPHOTO OJIOKA 3aKpEIIeH Ha KpoHiiTeitHe aToMar QF
TOX@4¥ Ha YCTAHOBKY CETEBOIO MHTAIOMIETO HATPSKEHHS.

. Czamy DOZ JICBEIM HACTHJIOM YCTAHOBKHM MMEETCS BBOJ KaOens THTaHMus.

6.5 CunoBas cxema YCTAaHOBKH COCTOHT M3 PENEHHO-KOHTAKTOPHOTO 610Ka, BBIIPSIMHTEIA,
ommero GUIBTPa U unBepTopa. CereBoe muTaromee Hampspkenume 380 B depe3 KOHTAKTEI
F u xoHTaKTh! KOHTaKTOpa K1 mocTynaer Ha BEMpsAMETENS.

IBIISIEMEIH HEPEryIMpyeMblit BEIIPAMHUTENB IPeofpasyeT nepeMeHnbii ToK yactotoit 50 B
Ii M BBIIONHEH Ha 6 THpuctopax V1-V6 mo mocrosoit cxeme. s OrpaHHYEHHS
[OHHBIX ~TIepeHANPSIKEHHI THPHCTOPE! 3amlyHTHpoBa#bkl RC-memsmu R1-R6, C1-C6,
crabMe Ha BUTB, a st yckopeHust BEIKITIOUCHHS THPHCTOPOB B ABAPUHHEIX pexumax, Bech
BHBIM MOCT 3allyHTHPOBAH BCTPEYHEIM BEHTHIIEM V7. _
DAMITEHHOE HANPSHKEHHE H3MEpPSIETCS BoneTMETpoM PV 1, a Tok - amnepmerpom PAL.

0¥ BBINIDAMUTENb BEHITONHEH YIpPaBISEMBIM, T.€. Ha THPHCTOpax, a HE Ha mHOAax, IJId
MOXKHO OBLIO BEITONHATE KoMarmy ""CTOII HAT'PEB", me KOMMYTHDYs TI0J, HArpy3KOii

.

- o YIpaBIsomue HMIyNBCH Ha THPUCTOPB! BEIMIPAMUTENIS TOJAIOTCS CO BTOPUYHBIX OGMOTOK
| TPaHcdopmatopos BUTB T1-T6, Ha mepsuumsre 0GMOTKH KOTOPBIX, TIOCHE 3aIycka MHBEpTOpa,
i ]IOCTYIIE_I_E.‘,_’I}:_.E:H-&:IHpH}I{eHHC 00paTHOH CBS3H Yepe3 OTpPaHUYHTENbHEIE pesuctoper R3-R6, pacrionosxeHHbIe
§ Ha Twiate. pesucropos I1IP3, ¢ kaTymku 0GpaTHON CBA3H L3, pasmemenHo# Ha KOMMyTHpYIOIEit
| XeTymKe, L4. Tlpu apapuifHOM CpHIBE HHBEpTHDOBAHHS B KOMMYTHDYIOIIEM KOJIEGATENEHOM KOHTYpE
5.: L4,Cé6 HPEKpamaroTes KoIe6aHys, yIpaBISIONMe KMIYIECEH CHEMAIOTCS ¢ THPHCTOPOB BBINPSIMHTEIS,
¥ OH 3amupaercy,

' Ilo komanne "CTOII HAI'PEB" ¢ THPHCTOPOB BbmIpAMHTENR V1-V6 Takke cHUMAIOTCS
:-ﬂnmnﬁilgé UMIynbChl. [Ipu 5TOM, mepBr4HBIE 06MOTKH Tpanchopmaropos BUTB ITYHTUPYIOTCS
i Y IEPEMEHHOTO TOKAa BBIIPIMHTENIBHOrO MocTHka V1-V5 TiaTel A4, pacnonoXeHHOMH
g..psmou ¢ IIP3. B muraronant nocrossuoro Toka 3TOr0 MOCTHKA BKNIOUCH LIYHTHPYOLM TupucTop V3,
"yHPaBH’ICMEI_ﬁ.-CHrHaHOM cucremsl CYP3,

6-6.-.CFIIa}KHBa}oumﬁ $HIBTD YCTAHOBKY COCTOMT H3 ABYX DHIBTPOBEIX npoccenet L1.1, L1.2,

OXBaYeHpy, v
TCHHBIX - Mo yKTHBHOI CBA3BIO, M (QHIBTPOBOrO KoHAeHcatopa Cl. QUIBTP CIYHKHT I

. ympasn

Criaxupay s

- HUT . nynscanmit BEIIPAMJICHHOTO ~ HaOpPSKEHMs,  QUIBTPallUH  BBICOKOYACTOTHBIX
- TABILTIO Iy HapsDKEHHS K ay aj Tb
: . onxencaropa Cl H npenoTBpameHus mONAmaHUS WX B [UTA VIO
prpaH.H_quHﬂ_Y P P p LIOLIYIO CETE,

MHBepy Vit If;[a]:mom TOKa, Ha BPEMs 3aITMPAHUS THPHCTOPOB BBIIPIMUTESS, IPH aBAPUAHBIX CPBIBAX

OICHo @aggmgong%m{mﬁ TMOCTOAHHBIA TOK IpeoOpasyeTcss B EpPEMEHHBIH TOK MOBBIIEHHON YACTOTEI
YIBOeHyey, % OCIICIOBATENBHBIM  PE30HAHCHBIM MHBCPTOPOM C JIHONAMH BCTPEYHOrO TOKA H
o, .)KHT.-Ir.Iapa;OTH' HMuseprop npencraBnser coboit Moct, Kaxmoe w3 9ETHIPEX IUI€Y KOTOPOTO

JIENBHO COeNMHEHHbIE THPUCTOP U 0bpartHENl muox. Ilieyo ] -V8, V10; mieuo 2 -V9,

1]

e
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' TpaH3ucT

.0 3.VI12, V14; nuedo 4 - V13, V15. MocT NOAKIIOUEH NapalIeNbHO COENUHEHHBIM MEXTY
V]I;unnc‘l [0BaTENBHO QHIETPOBOMY KoHAeHCaTopy Cl, Harpy304HOMY KOHTYPY M JOIONHHUTENEHOR
coboit mocHe meii katyuike L2. B quaronans MocTa BKJIIOYEH KOMMYTHPYIOWUH KOHTYp L4, C6.
KOMMYTI};Ef:P Top paboTaeT cienyomuM 06pasom. Ilepen ero 3amycKoM IPEOBapHTENIBHO 3apakacTcs
£1jf KOH/IEHCATOP Cl1. 3apsan Cl npoxonuT yepe3 orpaHMYHTENBHBIE pe3ucToprl R4, RS - TTP2
fbHﬂBTpOB- oro ucrogauka + 500 B mnatel BCII, nocne naxatus xHonku "CETD IIYCK" u nomaun
0T OT'HCHBH"cYP& B nepBOM TaxTe, IOCIe MOAa4y YIIPaBISIOMmuX uMnynscoB u3 CYP3, oTkpeiBaroTcs

nuTaHud HA T K =
s o o 4. Tox, OMU3KNH K CHHYCOMAANBbHOMY, npoTekaeT no mytu: C1 - V8 - C6 - L4 -
:’HIPS _ 1.2 - parpy304HbIH KOHTYp - Cl.

ﬂdéﬁe‘- sapsfa KoHzgescaropa C6 KOMMYTHPYIOIETO KOHTYpa IO ABOWHOIO BBIIPSMIIEHHOIO
S oKkeHds, TADACTOPE 1UIed | 1 4 3aKphIBAlOTCS, ¥ NMPOTeKaeT OOpaTHBIN TOK YACTHYHOIO paspsana

SHEPrHH, HAKOIUICHHOH B KOMMYTHDYIOWEM KOHTYype, 1o myTtd: C6 - V10 - Cl - Harpysounsmi KoHTYp

1.2-V13 -1L4-Cé.

[lociie 3TOTO B BBIXOJHOM TOKE HHBEpTOpa oOpasyercs OecTokoBad maysa, Ammmaics IO
MOMEHT2 Hadalla BTOPOTo TakTa paboThl HEBepTopa. Bo BTOpOM TakTe, mocie mojadu ynmpassisioumux
ammyscos CYP3, OTKpBIBarOTCs THpHCTOPS! e 2 ¥ 3. Tox nporekaer mo nyru: C1 - V14 - 14 - C6 -
V9 - L2 - parpy3ounsiit KouTyp - C1. 3arem 1o mytu: C6 - L4 - V12 - Cl1 - Barpy309ssi KoHTYp — L2 -
V11 - €6 npoTeKaeT TOK YaCTHYHOIO paspsia SHEPIHM KOMMYTHPYIONIETO KOHTYpa IO CIEeHyromei

YBOU May3BL. 3a Ba TakTa GOpMUpYeTCs MONHBIH UK paGOTE HHBEPTOPA.

WIHEDA pa3ps u30BITOYHON 3HEPIMy KOMMYTHPYIOIIETO KOHTYpa 4Yepez o6paTHBIE AHOMLI
obecmeunTh pPabOTy KHBEPTOpa B INUPOKOM JAMAIa30HE H3MEHEHHS 3KBUBAJICHTHOIO
HHA HArpy3kd, T.e. IIpu TepMmooOpaborke TpyO pa3HBIX IUaMeTpoB He Tpebyercs

HO [IOJICTPaHBaTh EMKOCTh KOMIIEHCHPYIOIIEro KOHAEHCATOpa MO KaXIbIH qUaMeTp TPyOsl.
JUis.  orpaHMYeHHs  KOMMYTAllHOHHBIX  IEPEHANPSKEHMH  MapaljiebHO  CHJIOBBEIM
TOYHPOBOIHMKOBEIM NpuGopam uEBepTOpa BKmowers RC-menn. B meue 1 sto R10-R13, C2, C3.
JIsl. BRIDABHUBAHMS HANPSOKEHHs HA THUPHCTOpaX ¥ NHOAAX INAPAUIENBHO MM BKIOYEHDI
nenareNd Hanpsxesus. B nneve 1 ato R2 - RS.
aTa 6110Ka 3aIUTHI OT JBYX(A3HOro PeXxHMa paboThI INEKTPOJBATATENCH BEHTHUIATOPOB
OXN@XKAEHNUS YCTAHOBKM NpPH NpONaliaHMH MoOoi u3 (a3 mUTAIOmero Hampskenus - B3IID
pacrionoxera psgoM c maroil pesucropos [TP1. Pesuctopsr [IP]1 SBIAIOTCH JATYAKAME NPOTEKAHHS
TOKa MOTPEO/IAEMOro 3MEKTPONBHTATEISMA BEHTWIATOPOB. lIpH HamMumMM TpeX ¢a3 MHTAIOLIEro
Haﬂpﬂ)KeH}f_Iﬂ'-_ﬁ--ncnpaBHOCTn npenoxpanutreneit F1, F2, F3, Tok nporexarommii mo pesucropam R1, R2,
R3 - HP'I’.-.':':'CIO;S;I[&CT Ha HUX TIAJIeHHs HANPSHKEHUS 10 5 BOMBT. 3TH HANPSKEHUS BBIIPAMIIAIOTCS
Moctaxamy V1-V3 (cxema B3I1®) u yepes racsauue pesuctopsl R1 - R3 moparotres Ha cBeTomuoss
TPaHBHCT-OpHBD{ ONTpoHOB V4 - V6. Ilpn 3TOM OTKpHITHIE TPAH3UCTOPEI ONTPOHOB, COEJIMHEHHEBIE
TOCIEN0BATENBHO MexTy OGO, IIHTHPYIOT MMUTEP-6a30BEI IEPEXOJT BEIXOXHOIO TpaH3HCTopa V7,
k 3aM€PT; pente K4 oGecToueHo 1 He BIMSET HA paGOTY YCTAHOBKH.

BMCH-Y‘Iae MCYE3HOBEHMUs OHON U3 (a3 3aKphIBAeTCA TPAH3UCTOP COOTBETCTBYIOWIETO ONTPOHA,
2’;2?3;‘2‘;?};??3%1‘013 V7 ornupaeTcs M BKIIOYAaeTICs pene K4." Ero HOpMaNbHO pasOMKHYTEIE
O H » HOAKIIFOYEHHEBIE NapasuiensHo KonTakraM kHonku S4 "CTOII HAI'PEB", sameikatores,
Bﬁmmoqaﬂ . Ifr)-:le?’amaeT CBOIO paiimy. Taxoxe pasMeIKaroTCs HOPMANBHO 3aMKHYTBIE KOHTAKTBI K42,

rakTop K2, koTopsiif, B CBOIO 0uepe/ib, BRIKIIOYAET CHIIOBOM KouTakTop K1.
K23 KOHT(;J;};% ?{Ignoqcﬂm ycTanoBkH npy Haxatud kHonku S1 "CETD ITYCK", xonTtakter K2.1 -
opoﬁj.P:H 3aMBIKAIOTCA HE OHOBPEMEHHO. DTO NPUBOAUT K HEOTHOBPEMEHHOMY OTIIHPAHHIO
TpoHOB V4 - V6 cxemsl B3II® u 3amepxke UIYHTHPOBAHMSA SMMUTEP-0a30BOr0

epexona
ThausucTopa V7, yro moxer IPUBECTH K JIOKHOMY cpabaTtsiBanuio pene K4 u orkmouenuio

YCTaHoBKy:

KOHJICHCI::: NpenoTBpalieHns 3TOro 3MMHUTEP-0a30BBIH Nepexon TpaHzucTopa V7 3alLyHTHPOBAH

3aHeP>KHBa(£OM C4, obpasyromum ¢ pesuctopamu R7, RS  HHTETPHPYIONIYIO  LETIOUKY,
Wyro Bkmouenne TpansucTopa V7 Ha HEOOXOAMMOE BpeMsl.

Fel
F1..E3 unn: BKIovenne ycranosku NPOM3BOAUTCA NPH HEHCIPABHOCTH JIFOOOro M3 MpenoxpaduTeneii
Cyp3 4 OTCYTCTBHE (assl, To pene K4, Brncmouas kouTaxTop K2, BEBOBET OTKIIOYCHHE TUTAHHS
O°BbIKmoumTes. Ho Tak kak kHomka S1 "CETB ITYCK" Bce €Ille HaXKaTa, IPOM30MaeT

TOBTO g
OPHoe g ¥
AR KloYenye u oTkmoueHue KOHTAaKTOpOB H pene. Takol mpouecc Gymer npoucxomuts Bee
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oKa HaxkaTa kHonka S1. JIis NpefoTBpallieH s 3TOro CIyXXHT KOHTAKTOp K3. Ilpu Baxaroi

xgonks S1 H cpabatsBanmn pene K4, ero xonTaktel K4.1 BKIIIOYAIOT KOHTAKTOD K3, on
caMOBIOKHpPYETCA Ha BpEMA, moxa KHOmka S1 ylepkuBaeTcs B HaXaTOM IOJOMEHHH H CBOMMH
pa3oMKHYBIIIMHCH xonTakTamu K3.2 mpemoTBpanaeT mpouecce MOBTOPHOTO BKIIOYCHHUA-BRIKIIIOUCHAA

BpeMﬂa

KOHTaKTOPOB.
6.9 CucTeMa yIpaBleHus, PeryJUpOBaHUs U 3aIUTHI - CVYP3 npepnHazHaueHa Ul yIIpaBleHus

CHIOBBIMI BJIOKaMHM YCTAHOBKH, €€ 33IIUTHL i ABTOMATHYECKOTO NoAJMepKanys 3a1aBacMoro pexuMa
1epM006PaBOTKH.
CYP3 BKIouaeT B cebs ce/ylolne y3isl i Onoxu (puc.1):
npubOop JUIS H3MEPEHHS i PETHCTPALui TEMIICPATYPBI - Al;
. 6ok BpemesH Beiiepxkkd - BBB (A2);
- TpaHchopMarop IUTAHHL - 11
. 6ok crabwmmanuy B monmutky - BCII;
. Gnox ycuauTens dopmuposarens - BY ;
- (10K EMITYIBCHBIX TpaHcdopMaTopos uuBepTopa - BUTH;
- 610K yIparnenus uasepropoM - BYH;

- 6nox aBTOMaTHKH - BAB. .
BBB pacmofio)eH Ha NAHENH YIpPaBIEHHs yCTAHOBKH. BUTH BeOIONHEHB! HAa OTHENBHEIX

[iaTax ¥ pacmonoxens: B muBepropHOM 6moxe. BCIL, BY®, BEYU, BAB cMOHTHpOBaHEI Ha
BLIIBEIKHBIX [IEYATHBIX IUIATAX M PacIooxeHsl B kopobe CYP3.

6.9.1 TIpuGop [is M3MepEeRHI B PErUCTPalii TEMIIEPATYPBI (KCII) no3soigeT Nepen HayanoM
npolecca TepMOoGpabOTKH 3a1aTh TEMIEPATYPY BEUIEPHKKH, a TAIOKE 3alUCEBATE IAATpaMMy mporecca
na nmarpaMmuolt jemre. Ko Bxomy KCII moncoemwnena Tepmonapa, a € €ro BBRIXOAA CHIHANT
IBYXIOSHIOHHOrO PEryTHpOBaHys Mofaetcs Ha BAB.

6.9.2 Brox BpeMenn Beuepxku - BBB dopmupyer MHTepBal BPEMEHH BBINEPKKH Harpesa.
Hauaio 3TOro WHTEpBaia OTCIUTHIBACTCS C MOMEHTA, KOrna TepM0o0OpabaTEIBaEMEIH OB HAIPEETCS 1O
3a7aHHOM TeMIIEpaTypHI BhlIepKy. CHrHAN 0 Hayane pOpMUPOBAHUA MHTEPBANA BPEMEHH BEIACPIKKH
moctynaer Ha BBB or BAB. Bemuuuna HHTepBala ONPEICIACTCS TpeOOBaHMAMH TEXHOIOTHH
TepMOOGPabOTKY ¥ ycTaHaBMBaeTca Nepekmodarenem S1 (cxema bBB), pacrionoxeHHEM Ha NaHENH
Gnoka. KpaiiHee mnpaBoe MONOXKCHHE ITEPEKIIOYATENs COOTBETCTBYET YKOPOYEHHOMY HHTEpBANy,
paBaomy 40 cex. B 3TOM IOJIOMEHUH IEPEKIIOYIATENS BO3MOXHA ObiCTpas IIpOBEpKa NPaBHIBHOCTH
()YHKIIHOHHPOBAHMS CHCTEMEI aBTOMAaTHKH YycTaHoBkd. BBB (GhOopMHUPYET BpPEMEHHBIE HHTEPBAJIBI
POJIOKATEIEHOCTEIO N0 5 wacoB. C IENBIO TIONyYEHHS BBICOKOU TOYHOCTH H CTaOHIBHOCTH
BPCMEHHBIX HHTepBaloB, B BBB mpuMesern muppoBoil crnocold orcueTa BPEMEHHM C IOMOIIBIO
KBAPLEBOTO I'€HEPaTopa, BHIOJHEHHOrO Ha 3jemeHTtax DI, Z1. Ha snementax D2, D3 srmonHeH
DOpMHpOBaTENs YAaCOBBIX HHTEPBAIOB. B TeueHue BCEro BPEMEHH BBINEPIKKY CBETHTCS CBETONHOA V2,
pacnonoxeHHblf Ha mepemueit namenmd BBB mox mepewmouareneM S1. Carman o6 oxoHYaHHH
MHTEpBaia BpeMEHHU BhIIepkKH ¢ BexoJa bBBB noxaercs na FAB.

6.9.3 Co BTopuuHBIX 06MOTOK TpaHChopMaropa mutanus 11 Ha miatel BCII u BY® moparores
Tpexdasusle HanpsukeHns 15B, 15B, 26B. Hanpsxenue cetd Ha nepBHYHEIE OOMOTKH TpaHC(HopMaTopa
nonaercs uepes npemoxpauurenu Fl, F2, F3. C wactu nepBHYHEIX OOMOTOX TpaHChopmaropa
TpexdazHoe nanpsokenne 220 B nofaeTcsa Ha NHTaHUE BEHTHIATOPOB CHCTEMBI OXJTaXICHHA.

6.9.4 Brnok crabuwnmmzanun ¥ momnuTkd - BCII murtaer ABYXIONSPHBIM CTaOHIM3HPOBAHHBIM
Hanpmkenuem + 15 B cxemer BYW, BAB, BBB, a Taixe BpIpabarhiBaeT IOCTOSHHOE HANpPSKEHHE
noanutk + SO0B, HeO6XOMUMOE A IPESABAPUTENBHOrO 3apsaaa GUILTPOBOIO KOHAEHCATOPA CHIOBOH
Cxempl mepex 3anyckoM uaBepropa. BCII  cocTonT H3 TpeX CaMOCTOSTENBHBIX  CXEM:
CrabunuizupopanHoro ucrodmumka + 15B, crabunusupoBanHOro wmcroynmka - 15B wm
HecTabunusupoBanHoro mcroynuka + 500B. O6a ucroynuka + 15 B BEIIONHEHBI IO ONMHAKOBOH
NocnenoRaTensHOH KoMIleHcanmoHHO# cxeme. Hcrounmk + 500 B nuraercs qep%3 OTHAENLHBIE
npenoxpanuteny F4, F5, F6, pa3MellleHHble Ha NaHENH ynpasjieHus ycraHoBku. Ha mepexreii naxeny
mnatel BCIl pacmonmosensl cseromuonmsl V22, V23, V21 (cxema BCII), npennasHadeHHbIE /A
HHuKauy uenpaBHoi paboTsl HCTOUHKKOB +15B, - 15B, + 5008 cooTBeTcTBEHHO.
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6.9.5 bnox ycumutens ¢opmupoBarens - BY® mnpemHazHaueH IS yCHICHHSA TAKTOBBIX
JMIIYbCOB, NOCTYNAIOUIAX HA €ro BXOHBI OT BYHU, u cbopMHquaHHﬂ MOUIHBIX HWMITYJIBCOB TOKA,
yTpaB JISFOUIHX THPHCTOPaMH HHBEPTOPA. 1 E

Cxema 6JI0Ka COCTOMT W3 JIBYX OCHOBHBIX YacTeil: HEMOCPEJICTBEHHO yCUITHUTENA hOPMHUPOBATEIS
4 €ro WMCTOYHWMKA THMTAHHA C 3AIMTOH OT KOPOTKOTO 3amblKaHHA. YCHWIATEIs (OpMUpOBATEND
pescTaBIseT co6olf IBYXTAKTHEIN MOTYMOCTOBOM MOCHENOBATENbHEIN WHBEPTOP HA mpHcropax“VZO,
v22, xonpencatopax C5, C6 u ¢opmupyrome# nuuuu L1, C3, C4 (cxema BY®), chyxkamedt nns
nony<enys Ha Bexoxe BY @ uMnynscoB Toka HEOOXONHMOH dopMel ¥ HTENBEHOCTH. Yepes pasbem X4
« perxony BY ® nozxirodensl BUTH, aBnsromuecs ero BHIXOAHBIME TPaHC)OPMATOPAMH.

[TapamnensHo Gopmupyromed muaan L1, C3, C4 gepes orpanwumrensHsii pesucrop R11 u
mocTk V18 noaxmouen ceeromuon V19, pacnonoxenHeni Ha nepenuei nanenu bY®. Cpeuenue ero
CBUIETENBECTBYET 00 HCIpaBHOU paboTe YCHIHTENS.

Yeunurenbs GOpMHpPOBATENb MUTAETCA OT YHPABIAEMOr0 MCTOYHHMKA IIOCTOSHHOTO HANPSKEHHSA
+35 B, BHIIONHEHHOIO MO CXéMe TpeX(a3HOro HECHMMETPHYHOTO BBIIPAMHTENS HA THPHCTOpax V2,
V5, V8 u mmomax V1, V4, V7. 3ammra OT TOKa KOPOTKOTO 3aMblKaHHA paboTaeT TakuM 00pasoM.
[TocnemoBaTelbHO ¢ (QopMupyromedl nHHMEH BKIIOYCHAa [epBHYHAs OOMOTKA COMIACYIOIIEro
tparcdopmaropa T1. C ero BTOpiYHOM 0OMOTKM MMIYNLECH! 00OpaTHOH CBSA3M Yepe3 BBIIPSIMHUTENLHBIN
mocTux V17 mojaroTcs Ha TUpUCTOpPHI V2, V5, V8, BeI3bIBas ux oTnypanue. B cnydae, ecnu mo xakoit
mubo npuunie B BY® mpousolier CpelB HHBEPTHPOBAHHA, MUMIYIBCEl HCYE3al0T M BEIIPSIMHTENE
35{111{;3&61‘031. Jna neproHayampHOro 3amycka bY® HeoOXomuMO IpEABapUTENIBHO 3apAlUTh
unbTpoBb KOHzEHCaTOp ero Bempamurens Cl. 3apsx npowcxomur uepes gmomer V10-V12,
OTKpEITEIH Tpausucrop V14 u pesucrop V14 u pesuctop R7. Ilocne Brimouerus pexxuma "HATPEB" ma
CBETONHON ONTpoHa V13 mmojaeTcsd CUrHan BKIOYeHUs ¢ miatel bYW, TpaH3ucTop onTpoHa OTHHpaercs,
TpaH3ucTop V14 3ammpaercs, To ecTh 3amuTa bY® rotosa k pabore. 'oroBHOCTE BY® Kk 3amycky
MHIUIEPYET CBeTONHOA V15, paclonoxXeHHsIi Ha nepenueit manenu 6aoka psgom ¢ V19,

6.9.6 brnoku wuMIynecHBIX TpaHcopmaropoB wumBepropa - BUTW npenHazHadeHsl Ons
OJJHOBPEMEHHOHN I10/ld4H YNPAaBIAIOMMX HMIYIECOB Ha THPUCTOPHI TOW WJIH HHOH JuUAroHANH
uaBepropa. [leppaunbie 0OMoTKH TpaHcdopmMaTopor T2, TS5 u Tpanchopmatopor T3, T4 coenuneHs!
TIOCIIEZIOBATENBHO 110 BA M IIOAKIXOYEHH] K BerxofaM bY@, a ux BTopu4HEIE OOMOTKH ITOACOETUHEHE] K
YUPaBJIAIOMMM [IEPEX0JaM COOTBETCTBYIOMMX THPUCTOPOB JUArOHANIBHEIX IIeY HHBEPTOpA.

6.9.7 bnok ynpasnesus HHBepTOpoM - BYU obecneunBaeT:

- TEeHEPHPOBAHHE JIBYX IOCIENOBATENBEHOCTEH TAKTOBBIX MMITYJILCOB, CIBUHYTHIX IO (hase HA yron
180°, KOTOPBIE Mocie ycuneHns: bY © ynpapisioT THPHCTOPAMU HHBEPTOPA;

- PYYHOE peryJupoBaHME YaCTOTEHI TAKTOBEIX UMITYILCOR;

- BO3MOXHOCTP 3amycka HHBepropa mo komanje "IIVCK HATI'PEB" Ttomeko mocne 3apsma
hUILTPOBOTO KOHAEHCATOPA YCTAHOBKH;

- BBIKMIOYEHHE cuioBoro BempsaMurend mo xomanae "CTOII HAI'PEB", a mocne paspsnma
(uIBTpOBOro KOHNEHCATOpA - BEIKIIFOYEHHE HHBEPTOPA;

~ OTKJIIOYCHHE YCTAHOBKM IIPH CPHIBE HHBEPTHPOBAHHUSA, a TAaKXKe MPH ITPoBOSX THPHUCTOPOB WM
00paTHEIX THOJIOB IJIeY HHBEPTOPA;

= CBETONHOOHYIO HHIOMKAIMIO peXHMa TIEHEpPUpPOBAHHS TAKTOBBIX HMIIYJILCOB, CBETONHOI
HHIMKAIUK PaclojoXKeH Ha nepenHeit manenu V.

Cxema BYV COCTOMT H3 ClIEyIOIMX OCHOBHEIX YacTell:

- 3aJarlero TakToBOTO MeHEPATOpa YIpaBiIfeMoro HanpsukeHreM - ['VH;
- TIEPECYETHO-pPaCIIPENEITMTEIIEHOro ycTpoiicTra - [IPV;

- BBIXOOHBIX YCHJIMTEIBHBIX Kackanos - BY;

= yCTpo#cTBa nmycka-OTKIoueHus - YI10;

= Kackalla BBIKJIIOYEHHS CHIIOBOrO BRIIpAMuTeNd - BCB;

= CXEMBI 3alUThl OT KOPOTKOTO 3aMbIkanus - 3K3.

C pyuHoro perynaropa BEIXOTHOH 4acTOTBI R1, pacroniomEéHHOr0 Ha HMaHemH YIpaBIeHHS
YCTaHOBKHM, 3ajaromiee HampsbkeHue moctynaer Ha ['YH (anementnr D3, D4, cxemsr bYH), gepes
cornacyromuit nosroputens (D1). Pesuctopamu R8, R12 moxcTpamBarOT HWKHIOI H BEPXHIO0
HacToTh! paboyero quana’oHa yCTAHOBKH COOTBETCTBEHHO. IToncTpauBaercsa cHavyana R12, 3atem RS,
HO He HaoGopoT, pu KpaifHUX TOIOKEHUAX PYIHOTO PEryIATOPA YACTOTEl COOTBETCTBEHHO.

!
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C eeixona I'VH zaparonue uMitynscel nocrynatot Ha [IPY (DS, D6). IIPY dopmupyer nse
[0CIeNOBATENEHOCTH TAaKTOBEIX MMIIYNIbCOB 3aJaHHOH uTenbHOCTH (memeHTHl R21, Cl12),
cIBHHYTBIE 1O daze Ha 180°. C Bexoma IIPY cthopMHpOBaHHBIE TAKTOBBIE UMITYJIBCEI MOMAIOTCI HA
BY (D7, V13, V16). C xonnexTopoB TpaH3HCTOPOB BY TaKTOBBIE HMIYNBECEI IIOCTYNAIOT Ha BXOX
BY®.

VerpoiictBo mycka-oTkmoueHuss - YIIO ympasnser paboroit IIPY. Bxinouenue [IPY
BO3MOYKHO TOJBKO IOCIE [IPEABAPUTENBLHOTO 3apsAia KOHIEH caTopa GHIBTPa YCTAHOBKH.

VIIO cocTOHMT K3 CXEMBI KOHTPOJIS 33 YPOBHEM HalpsDKeHUS Ha KoHAeHcarope dunstpa (V2,
D2) u mycKoBOro HHAMKaTopHOro xackaja (V3, V6). Korna manpsikenue Ha KoHIeHcaTOpe QHILTpa
CTAaHOBHUTCH HOCTATOYHBIM AJIA 3allycka HHBEPTOpa, cpabarhiBacT cxeMa KOHTPONS W CTAHOBHTCS
BO3MOXHBIM BKIIIOYEHME ONTpoHa V6. YpoBeH:s cpabaThIBaHUs CXEMBI KOHTPONS peryiupyercs R3.

~ IIpu moctymnenun Ha YIIO curmama "IIYCK-HAT'PEB" u3 BAB, ontpon V6 Bkmouaercs u
paspentaeT paboTy MEpECcUYEeTHOro yCTpoucTBa. MIHBEPTOp 3amyCKaeTcs, O 4YeM CBHJETEILCTBYET
ceeuenne ceeroguona V3 ("BKJL") va nepeaneii nanema BYH.

B cmydae BRIKIIOUEHHS CHIOBOTO BBIIPSAMHTENS HHBepTOp pabortaer no Tex mop, Mmoxa
KOHAeHcaTop QUIBTPa He paspsAUTCs 10 YPOBHSI cpabaThiBaHus CXEMEI KOHTPOJIS.

OnTpoH IyCKOBOTO HHIMKATOPHOrO KacKaja BBIKIIOYHTCH, CBeToguo) V3  racHer,
peiiroyaeTcas [IPY u  3akaHumBaercs ¢dopmupoBande TakTOBRIX mMmyiscoB BYH. Ilocne

- mpeKpameHus paboThl HHBEPTOPa KOHAEHCATOP GIIBTPa CHOBA 3aPSXKAETCS HANPSIKEHHEM OTUTKH
- BCII. YIIO BHOBB roTOBO K BKIIIO4eHHI0. Kackanm BRIKIIIOYeHHs CHIOBOrO BeIpsamuTens - BCB (V17)
 ycwmsaer curran "CTOII HATPEB" u3s BAB u Bxmodaer THprcTop V3 Moctuka V1 - V5 (A4)
- myHTHpYIomero Tpancdopmaropst BUTB.
Cxema 3K3 npennasHadeHa Ui 3allATBL OT KOPOTKOTO 3aMBIKAHHS BBIBOJIOB Harpy3kKd
- yCTaHOBKM Ha 3a3eMJIeHHBIE IpeiMeThl. CXeMa COCTOUT M3 JaT4HKa KOPOTKOTO 3aMblkanus J[.K.3.,
YCTAHOBIIEHHOTO Ha BBIBOJAX KaTymkd (umsTpa L1 CHIOBOM CXeMBI ¥ HCIOTHHTENBHON SYECHKH
" (tupucrop V11) saxonsmeiics Ha mwiate BYU. )
S H.K.3. npexncrasnser cobo# TpanchopMaTop TOKa C ABYMS NEPBUYHEIMH M OIHOM BTOPHYHOM
- o6moTkoii. [TeperanEle 06MOTKYE 06pa3z0BaHEL AByMsA KaOeJIsIMH, COENMHAIOIMMHE KaTymKy GUIbTpa ¢
HHBEPTOPOM. B HOpManbHOM pexrMe paboThl CHIIOBOM CXEMBI IEPBHYHBIC TOKM TpanchopMmaropa,
' [POTEKAXOmye BCTPEYHO, PABHEI, MI03TOMY MarHHTHBIE IIOTOKH, CO3/[ABAEMBIE MMH B CEpIECUHUKE,
TOJNHOCTBIO KOMIIEHCHPYIOTCS, H Ha BBIBOAAX BTOPHYHON OOMOTKH TpaHC(OpMATOpa HANpSKEHHE
OTCYTCTBYET.

B ciyyae KOpOTKOro 3aMBIKAHWS HArpy3KH Ha 3a3eMIICHHEIE IIPEIMETHI PABEHCTBO TOKOB
HapyImmaeTcs W Ha BBIXOJE TPaHC(OPMATOPAa NOABNACTCS TOKOPA3HOCTHBIM CHIHAJN. DTOT CHMTHAT,
TIocne BBMPAMJICHHS MOCTHKOM V1 farTyuka, mojaercs Ha BXOJ MCIIONHUTENBHON HHIHKATOPHOL
saedixa BYW. Slueiixa Bemonnena ga THpucTope V11. B MOMEHT KOPOTKOTO 3aMBIKAHHS THPUCTOP
BKIIFOHACTCH, BHIKITIOYAET ITYCKOBOH Kackal Ha Tupucrope V5 mmatel BAB u BKmouaeT TpaH3ucTOp
V17 BYU. TupucTops! CHIOBOTO BHIIPAMHATENs 3amupatoTcs. CreveHne csetommonma V1 - "K.3.",
HaXOAAWErocs Ha IAHEIH YIPABICHHS YCTAHOBKH, YKa3bIBAaeT HA HANWYKME KOPOTKOTO 3aMBIKAHHS
BBIBOZIOB HAarpy3KM YCTaHOBKH Ha 3a3€MJICHHBIE IIPEAMETEL.

6.9.8 Bnok apromarnku - BAB ympaBnsercs KCII, s3amMoneiictyer ¢ BB u yIIpaBiseT
paboTtoit BYU.
Bnok aBToMaTHKH BBIIOIHSET ClieAyIomue QYHKIUH:
" 2BTOMATHYECKOE OrPAHMYCHHE BBIXOJHOH MOIIHOCTH YCTAHOBKH B  COOTBETCTBYIOIHX
TEXHONOTHYECKHUX PEHUMAX;
T Salepkky BrmodeHns bYW Ha Bpems 3apsma (uisTpoBoro KomjeHcaTopa B pexuMe
MEPHONHYECKOrO BKIIOUEHUS - BEIKIIOYEHUS HAIPEBa;
- dopMuposanue curnana BkmoueHust BBB B MomeHnT Harpesa o0pabaTeIBaEMOro 1IBa 10 3aaHHOM
TEMIIEPATypHI; ko
" IUIaBHOE HApaCcTaHUE BBIXOJHON YaCTOTHl YCTAHOBKM IIPH €€ BKTIOUCHUSIX,
(bopMEpOBaHKe CHTHANOB, BKJIIOHYAIOUINX U BRIKIrOYarommx bYHU;
" CBCTOMMOAHYIO MHAMKALMIO II0JHOTO BPEMEHHM IMKIIa TepMoobpaboTky, a Takxke komann "ITYCK
HATPEB" u "CTOII HAI'PEB". :
. Cxema BAB cOCTOWT U3 CHEAYIOMIAX YACTEN:
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OTpaHHYHUTES BBIXOJHOM MommHocTH - OBM;
YCTPOMCTBA 3aJEPXKU BKIIIOYeHus - ¥Y3B;

dopmupoBarens curaana rnodenns BB - ®CB;
(bopMupoBarenei HUMIynbCOB, ynpasisomux bYU - UV
nyckoBoro kackana - [TK.

C Tpanchopmaropa BXOJHOIO TOKa yCTaHOBKH - TT, pacIONOXKEHHOro HA MaHEeIH penewno-
KOHTAaKTOpHOTO 67n0Ka, Ha cxemy orpaHmdeHssi - OBM mocrymaer curman, MIPOIIOPITHOHANEHEIN
BBIXOJHOH MOIIHOCTH YCTaHOBKH. CHIHAJI CPaBHMBAEICS C IOPOTOBBIM HAIPSUKEHHEM KAaCKAZOM
cpaBHeHHs. TTopor orpanuyenus perynupyerca R7 (cxema FAB). Cxema CpPaBHEHMSA IIPEJICTABJIAET
co00i TpeXypOBHEBEIH [BYX MOPOTOBBIH Kommapatop (D1) ¢ 30H0i HEYYBCTBUTENHHOCTH.

Benn4rHa HEYyBCTBHTENBHOCTH BHIOpaHa B mpefgenax 4 A BXOJHOrO TOKa HHBEpTOpA.
Hamiaue 30HEI HEYYBCTBHTENBHOCTH IO3BOJSET CHHOKATh BHIXOJHYIO MOIIHOCT 0€3 3aMeTHBIX
KONeOAHUH BEIXOJHOH 4YACTOTHI YCTAHOBKM BO BDEMS OTPaHHYCHHS. BLIXOMHOH CHIHAT CXEMEI
CPaBHEHUS YIPABIICT paboTOM BEIXOHOrO HHTerparopa (D4) OBM.

BIXONHOH CHTHall HMHTErpaTopa 9epe3 peryjsiTop BBIXOAHOM 4YaCTOTHI yCTaHOBKH Rl
ynpasiser ['VH BYU. Jing ocymecTBIeHns NIaBHOrO HAPACTAHHS BEIXOMHON 9aCTOTE YCTaHOBKH,
TNpA €€ BKIIOYEHHH, TpaH3uctop V21, ynpasmgemsii curnamoM YIIO BYU, no xomanme "ITYCK
HATPEB" npexpaimaer uryHTHpoBaTh KOHIEHCATOP MHTErPATOPA.

YerpolicTBo 3anepxku BIodeHHs - Y3B mpemHasHaueHo mius ycTpaneHus “ppebesra” B
paboTe YCTaHOBKH B PEXHME NEPHOAMYECKOTO BKIIOYEHUS - BBIKTIOUCHHS HarpeBa B WHTEpBAIE
BIICPXKH, a TAlOKE IPEJOCTABICHHs HEOOXONUMOTro BpeMEHH UL 3apsjia KOHIEeHCATopa dunsTpa
¢ mocne xomauzer "CTOII HATPEB". V3B npexncraenser coboi uaTerparop (D2) ¢ pasnuussmM

BpeMeHeM cpabaThiBaHMS Ha curHamsl koMaHn "IIVCK HATIPEB" u "CTOII HAT'PEB",
| mocTynaromux Ha ero Bxox ¢ Beixona KCIT Al.
Hus  Bxmowenus . BBB, 3agaiomero wumTepBan BBIICPXKKH, B MOMEHT Harpesa
)6pabaTsiBaeMoro mBa [0 3aJAHHOH TEMIEPATYpHl, IpPeHA3HAYEH bopmupoBatens curaana
kmovenus - OCB, ynpasnsemsrit curianom Y3B. ®CB cocrout 3 PEreHepaTHBHOTO KOMIIapaTropa
(D3) u Tpurrepa (D5), paspewaroiero pa6ory EBB.

DopmupoBaTens HUMIYIBCOB, yHOpaBIsomux BYU - OUY BBIMIOJIHEHDBI, KaX[blH, B BHUIE

nHOBUOpaTOpa, BKIOYaouero (V14) u BRKIIOYAromero (V24) BYHU no curHaily pereHepaTHBHOrO
Kowmmapatopa (D3) OCB. Ilpn BriroueHryE ¥ BBIUTIOYeHHN BYY CBETSTCS CBETONHOMIE! V13, v23
| COOTBETCTBEHHO.
ITycxoBoii xackan - ITK BEINOJHEH HA THPHCTOPHOM orrpore V5. IK Brmouaercs KHOMKOM
"ITYCK HATPEB" S3, pemmrodaercs xuonkoit "CTOII HATPEB" S4 wrmu cursanom BBB mo
OKOHHaHMHM DHHKIa TepMoobpaGoTku. Ceetommoxm V6 cBetuTcs BO Bpemst BCero IHKIA
TepMO0OpaboTKY. '

7. IOPSITOK MOHTA A

7.1 YcranoBky He06X0MMO pasMeIIaTh, cobmonas YCIJIOBHA dKCIUTyaTanuH (cm.im.2.4).

7.2 PaccTosiHME OT YCTAHOBKH 10 GIHKARIIMX CTEH WA IIOBEPXHOCTEN 000pYNOBAHUS IOJIKHO
ObrTs He Menee 1 M.

1.3 Tluraromee Tpexdasuoe Hanpsxerne 3808 yacToTol 50Ty mopaeTcs Ha BXOM YCTAHOBKH OT
OTHEeNBbHOTO PyOHITBHIKA YETHIPEXKHUITBHEIM KaBeIeM CeqeHAeM He MeHee 16 x 16 x 16 x 10 mm %

7.4 HyneByro xuily nuraiomero kabens Heo6X0mHMO [IPUCOCAMHUTE K KOHTYPY LIEXOBOTO
Jasemnenys. CONpOTHBIICHHE 3aIMTHOTO 3a3eMIICHHS HOMKHO BBITh He Gomee 40,

7.5 Tlocne 3TOro MOXHO NPHCTYHATh K HAMOTKE HHOYKTOpa B TOM Mecte TpyOompoBoaa, rie
‘HyXHO npom3sBecTu TepMoo6paboTKy. :

7.5.1 CHavana npuBapuBaroT (npuxBaTHIBAIOT) Taltky c BEIPEROM, HGO'SX?)}IHMYTO st

JAKpeTUICHHs. XPOMEJIb-aTIOMENIeBOoil TEPMOIIapEl HEMOCPEACTBEHHO HA IIBE. 3aKpenngIoT Tepmomnapy,
pwxuMast ee Ko mBYy 6GonTOM. BEIBOIEI TEpMONIAphl MOAKMIOYAIOT Ko Bxoay KCIT ¢ nomompio

SOMIEHCAMOKKOr0 MPOBONA, MENHYIO KUY KOTOPOr0 COEJMHSAIOT ¢ HEMAarHUTHBIM XPOMENEBBIM
‘BBIBOTOM TepMoOnaphL.
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7.5.2 Ha mecto TepMooOpaboTKu HaMaThIBAaIOT acGecTOBOE NMOJNOTHO B 4 CIOS Tak, YTOGEI
as [IOJIOTHA BBICTYNATM HE MeHee 4eM Ha 15 cm ot moboro kpas uuayxropa. [Ipu 3TOM HOTOTHO
JDKHO OBITH IIOTHBIM, 6€3 JBIP U HE COAEPXATh B CBOEH CTPYKTYpe METAIMYECKOH MPOBOIOKH WIH
pYruX METAUIMYECKUX BKIIOYEHHH. JIONMOJHHTENBHO MECTO 3aKpeIIeHHUS TEPMOTIapel H 3aXXUMHOH
ONT HEOOXOMMMO TINATENBHO YKPHIThH KycKaMH acGOKapToHAa MM acGecToBOTO IMONOTHA VIS
MCKITIOUEHMS BO3MOXHOCTH CONPUKOCHOBEHUSA C BATKAMH HHIYKTOpA.
" 7.5.3 HamoTaTh OrojeHHRIM THOKHM MEIHEBIM IIPOBOZIOM CEYeHHEeM He Meree 95 Mm> 20 BHTKOB
HYKTOPA, 3aKPEIMB €T0 KOHIIBI aCOECTOBBIM IIHYPOM.
j * B chmyuae ucnons3oBaHHS BOJOOXJNAKIAEMOr0 HMHIYKTODA HE JONYCKAGTCS CHEKEHHE
CMIIEPATYPBI OXNXMAOIIEH BOJBI HHXE TOYKH TEMIIEPATYPHI OKPYKArome cpe/bL.
7.5.4 KoH1p! HHIYKTOpa NOJCOEAMHUTE K BBIBOJAM KOMITEHCHPYIOLIET0 koHneHcaropa (3CBK -
4-0,8-14 MK} x 4), Haxopsmerocs B H30JIMPOBAHHOM sIUKe. SMHK C KOHIEHCATOPOM HYXHO
Egsmecm'rb He jlanee 1 - 2 MeTpoB 0T HHAYKTOpA.
i 7.5.5 OIMH W3 KOHIOB MHIYKTOpAa MOACOSOMHSIOT K INTHIPEBBIM BBIBOJIAM KOHJIEHCATOpa,
OCIMHECHHEIM MEXJy CO0OH MENHBIMHM IEpEMBIYKAMH, a Opyroif - K YIIKy koprmyca. K atuMm xe
LIBOJIAM KOHJIEHCATOPa MOJKIIIOYA0T BEIXOAHOH Kabelb YCTaHOBKH.
7.6 Ilocie 3TOro HyXHO NPOBEPHTH HANEXHOCTH COETHHEHH. JlomxkHa ObITH HCKIIOUEHA
O3MOXHOCTb ~ CONPHKOCHOBEHHS BHTKOB M  BBIBOZOB MHAYKTOpa, KOpIyca KOHJEHCATOpa,
émonuponaﬂﬁmx KOHIIOB COCIMHMTENBHBIX Kabelell ¢ IIOOM WM JPYTHMH 3a3eMICHHBIME
eIMEeTaMH.
1 7.7 3atem HEOOXOZMMO U3MEPHUTH TeCTEpoM (He MErOMMETPOM) CONPOTHBIECHHE MEXAY J060i
'BBIXOJHBIX IIMH YCTAHOBKH H €€ 3a3eMJICHHBIM KOpIrycoM. COIIPOTHBIEHHE JOKHO OBITh HE MEHee
)0 xOM. B npotuBHOM ciy4ae, HEOGXOMUMO OUHCTHTB 3NEMEHTH CHIIOBON CXEMbI YCTAHOBKH OT
IEKTPOTIPOBOIHOM IPSI3H U MBUTH (HPOLYTH CHKATHIM BO3YXOM, IPOTEPETH BETOIIBIO).
) 7.8 HemocpencTBenHO mOCHe BBIIONHEHHS BBIIENICPEYUCIEHHBIX paboT JOIDKHEI OBITE

anpsoxenvey mmu «He Biesait yOp€T».MecTa NpPOXONOB HOMKHBI GBITH OTMEYEHBI IIJIAKATAME
aGoTaTh 37echy 1 «Bliesats 31echy.

1.9 Ilepen navasnom muKiIa TepMoo6paboTKH HEOGXOMAMO 06ECIEeInTS BPAIlIEHUE BEHTHIATOPOB
TAHOBKH B HYXHYyIO CTOpOHY. Bosmyx nomken BcackBathCs wdepes BepXHHE SKAIO3M. ITpu
06X0IHMOCTH CJIENYET IIOMEHATH MECTaMu JIB€ (Da3kl Ha BXOJIE YCTAHOBKH.

8.IIOPSIIOK PABOTHI

8.1 YcramoBKa HOWKHA OBCITY)XMBATECH [OATOTOBIEHHBIM NEPCOHAIOM, XOPOINO 3HAFOIIMM
/CTAHOBKY M TEXHOJIOrMYECKHil IPOLece.
8.2 Ha y4actke o6cmyxupanus HEOGXOMUMO HMETH aMIEPBONBETOMMETD (TecTep), 3JIeKTPOHHO-
y9eBoii ocuuiuiorpad.
: 8.3 Ilepen HawanmoM Lukna TepmMooGpaGoTKH, IIPH [IEPBOM BKIIXOYEHHMH YCTAHOBKHM MJIH TIOCIE
/VMTEIIBHOTO NepephbiBa B €€ paboTe, MOXKHO [IPOBEPUTE NPABHIILHOCTE (GyHKIHOHUPOBAHUSA CHCTEMBEI
dBTOMATHKA IO YKOPOYeHHOMY HUKMy. JUIS 3TOro MOCHe BBIIOJHEHMUS BCEX IIYHKTOB TJIaBBl 7
‘Heobxoaumo: .
: 8.3.1 ITonaTs Ha BXOJ YCTAHOBKH ceTEBOE HanpsoxerHe 380B, Brmouns asTomar QF. Ha nanenn
YNpaBNEHUA YCTAaHOBKH JOJDKHEI CBETHTHCH UHIMKAaTOpPHEIE naMIlel Ga3 A, B, C.
8.3.2 Haxats xnonky "CETB ITYCK". Ha nepensed nagenu KCII saceerurcs

_ WHIMKATODHBIH ~ CcBETOAMOL, a BombTMerp "BXOJHOE HAIIPSDKEHHUE", noxaxer
| Hanpspxenwe moxmutku oxorno 300 B, BeHTUNATOPBI HOMKHEI BpalIaTeCs B HY)XHYIO CTOPQHY.

8.3.3 Beisunyts maccun KCII Ha nse TPCTH €ro INMHBI U3 Kopiyca npubopa. Uepez okHO B
BepxHeM vacTH maccu Haxarhb KHONKY "yCTaBKa CHrHAaAM3aumu" W, YACPKUBAS €€ B HaKATOM
lono)xeHuy, BpalieHweM OCH NIEPEMEHHOTO PE3HCTOpa "yeTaBka CUTHAMM3anuu", HaxoAslerocs

|

|

' Psnom ¢ KHOMKOH, ycraHoBuTE yKasarens KCIT na OTMETKY LIKAEI, COOTBETCTRYIOLIYIO TEMIIEPATYpE
Bbiepxxu. OTILyCTHTE KHOIIKY. :
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8.3.4 Orxmounts ucrnonuutensueni asuratens KCII BeixmrouaTeneM, HaxoAsIUMMCs CIipaBa

2 mwaccu npubopa. [ToBepHYTH BpYYHYIO IO 9YacOBOH CTpEJIKE Bal HCIOJHUTENBHOrO JBUraTens,
[IOJIOXKEHHBIH CrpaBa Ha INACCH Haj BRIKIIOYareneM, No omyckamma ykasatens KCII na neckonsko
aJ(yCOB TO LIKane npudopa.

8.3.5 YcTaHOBUTH pyYKy IEpeKIovaTeNss Ha MaHenH OJioka BPEMEHH BBIACPKKH B KpaHHee
paBoe nosoxenue - "I1" (mposepxa).

8.3.6 Pyuky perynstopa "HACTOTA" Ha naHenH ynpaBlI€HHs YCTaHOBKH IIOBEPHYThH B KpaHee
o€ TOJNI0XKEHHE.

8.3.7 Haxars kuonky "HAI'PEB IIYCK". Pasmactcs xapakTepHBIH CBHCT 3aIlyCTHBINETOCS

tsepropa. [Toxazanus onst™erpa "BXOJHOE HAITPSDKEHME" 6yxyT okono 520 B.
8.3.8 BpamernsmeM mnpOTHB 4YacoBOH CTpeNkH Bana HcmonaurensHoro jasurarens KCII
TAHOBHTEL YKasaTelb Mpubopa Mo ero IKane YyTh BBINE OTMETKM, COOTBETCTBYIOUIEH TEMIEPATYype
nepxku. CBHCT paboTaromero HHBEPTOpa MPEKPATHTCH, H BKIIOYMTCHA CBETONMON HA maHenu bBB,
KaK 3TOT MOMEHT BPEMEHH, COOTBETCTBROBaX OBl HarpeBy TepMooOpabaTelBaeMOro ILIBa [0
cMIIEpaTyphl BBIIEPKKHI NIPH peanbHoit pafoTe ycTaHOBKH.

Bpems cBedeHHs cBeToanona Ha manenu bBB nomkwo paBEATECS 40 cex. 3a 3TO BpeMs MOXKHO
HTHPOBATh pa3a J[IBa NPOLECC BKIIOYEHMA-BBIKIIOYECHHS YCTAHOBKH B PEXHME IOJICDKAHHA
MIIEpATYPHI BBIICPIKKH HA 3aJaHHOH oTMeTKe. [ 3TOro, Bpamas Ball MCIOIHHTENIBHOIO ABHUTATENs
TI, omyctuth ykasarens mpubopa HiDKe 3aJaHHOM orMmerkd. IIpumepHO wepes 6 cex. MHBEPTOP
ountcs. IIPHIOOHATE yKasaTenb HaJ OTMETKOM - WHBEPTOpP BBIKIIOYHTCS. BHOBBL 3amyCcTHTH
pBepTop. [1o HcTedeHny IPOBEPOYHOr0 BPEMEHH BBLIEPYKKH MHBEPTOP BBIKIIOUMTCA U CBeTOIMOL BB
racHeT, T.e. YKOPOUCHHBIH MUK TepMoo6pabOTKE 3aKOHYEH.

Ecnu nporece BIITIOYEHNS-BLIKIIOYEHUS HHBEPTOPA COOTBETCTBYET BBIIEOIMCAHHOMY, & BpeMs
yeHus cBeroauoa paBHO 40 cex., TO CHCTEMA ABTOMATHKH YCTAHOBKH (QYHKIIHOHHPYET IPABAIILHO,
YeHWs WHTCPBAIOB BpEMEHH BBUIEPXKKM [0 IIKalme mepexmouarens bBB cooreercTByeT
CTBUTENBHOCTH. [IpoBepKa OKOHYEHA.

8.4 Jlns 3amycKa yCTAaHOBKY B PeanbHOM HUKIIE TepMO0oOpaboTku HEOOX0AUMO:

8.4.1 3apamure KCII uHoukaTopHod Oymaroi. 3anpaBHTb 4YEpHHJIAMH W IIPOBEPHTH
DaBHIBHOCTE NMOJKIIOYEHUS TEPMOTIApHI.

8.4.2 BHIMONMHUTE BCe IIYHKTEI TJIABHI 7.

8.4.3 Bemomauts myskTs! 8.3.1 u 8.3.2.

8.44 CornacHo mynHkTam 8.3.3 u 8.3.5, yCTaHOBHTH TeMIeEpaTypy M BpeMs BHIAEPIKKH

OOTBETCTBEHHO TpeOOBAHUAM TEXHOIOTHYECKOT O Ipolecca TepMooOpaboTKy.

8.4.5 Ilpocnenuts, urobsl ucnonautensaetif Aurarests KCIT Obu1 BKIIOYEH.

8.4.6 Haxare xuonxy "HAI'PEB IIYCK", pyukoit perymsropa "UACTOTA" ma mamenu

IpaBiieHus. YCTaHOBUTH cTpenky npubopa "BXOAHOM TOK" Ha OTMETKY COOTBETCTBYIOLIYIO

OTTIMAIBHOR CKOPOCTH HArPeBa.

' Ycranoska pabotaeT B aBToMatudeckoMm pexkume. [locne Harpera TepMooGpabaTsiBaeMoro msa

110 TeMIEpaTyphl BRINEPIKKH BKMOUYHTCS cBeTomuox BBB. Ilpekpamienue cBedeHHs 3TOT0 CBETOMMOIA

BUIETENBCTBYET 00 OKOHYAHUY 1IHK/Ia TEpMOOOPabOTKH.

8.5 Iocne oxonganus pabotsl Heobxonumo Haxats kKaonky "CETh CTOII" u cHATh muTasoree

anpsDKEHHE CO BXOAA yCTaHOBKH, BEIKIOUHB aBToMat QF.

8.6 B cimyyae HeoOXOMMMOCTH BO3MOXKHA paboTa YCTAaHOBKM B pPy4yHOM pexwume. [ 3TOro
Ciepyer 3apare  ycraBky KCII, cooTBeTcTByIOmIyr0 BepXHEM OTMeTKe Iwkanel mnpubopa, a

 lepexmodatens bBB ycranoBuarh B monoxenme "S wacop”. Brmodenwe ¥ BBIIOYEHME Harpesa

ouspomutTcs HaxatmeM KkHomok "HAT'PEB IIVCK" u "HAI'PEB CTOII" coOTBETCTBEHHO.

Brixopnas MomuocTs 3amaerca perymstopom "YACTOTA" ycTaHOBKH.

9.BO3MOJKHBLIE HEUCITPABHOCTHU U METOABI X YCTPAHEHUS

9.1 HencripapHOCTH, MOTYIIME BOSHHKHYTE B paboTe YCTAHOBKH, MOXKHO YCJIOBHO pa3JelUTh Ha
icucnparocty CYP3 1 HencnpaBHOCTH CHIIOBO#H YaCTH CXEMBI YCTAHOBKH.

[lpy BO3HMKHOBEHMH HEHCIPAaBHOCTEH CJIEyET, B HEPBYIO OYEpenb, IPOBEPHTE TECTEPOM
eJIOCTHOCTb BCEX npe,uoxpaHHTeneH

i
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9.2 Ilpu oteickauum HeucnpaBHocTedr B CYP3 cmemyer pyKOBOACTBOBATHCA OOIMMMH
PMHIMIIAMH HaXOXIECHUS ¥ YCTPaHEHHS HEHCIPABHOCTEH B 3JICKTPOHHOM anmnapaType.
: Hecpeuenue u HecooTBeTcTBHE cBeueHus cBeroguonoB CYP3 noruxe paboThl €€ COCTABHBIX
acTeil, OMHUCAHHOM B riaBe 6, CBUNETENLCTBYET O HEUCIPABHOCTH TOTO OlI0Ka, K KOTOPOMY OTHOCHTCS

9.3 Ilpm HEBO3MOXHOCTH 3allyCKa YCTAaHOBKHM CJIEOYET IIPOBEPHTH HAIHYHE HMIIYILCOB
IpaBlieHUs Ha BCEX TUPUCTOpax MHBepTopa. CredyeT MpOBEpUTEH LENH MPOXOKICHHA MMIYIbCOB C
sixona BY® fo THpHCTOpOB MHBEPTOpa, HET M 06pEBOB B 06MoTkax BUTH. Ilpu nanHO#M npoBepke
coOXO/MMO OTCOENMHUTH JI0O0H M3 NHTAIOMMX IIPOBOJOB OT KaTyIIKH CHIOBOIO KOHTAKTOpa H
KITFOYHTE OJMH U3 BEIBOJOB KaTymku 4.

9.4 Jlna obHapy)XeHWsl HEHCIIPABHBIX CHUIOBBIX HOIYIPOBOJNHHMKOBBIX IIPpHOOPOB B HHBEPTOpE
¥ CHJIOBOM BBIIIPSIMHUTENE HEOOXOHUMO:

9.4.1 CHATp HanpsDKeHHE NHTAHHA CO BXOZAA ycTaHOBKM. IIpoBepuTr TecTepoM OTCYTCTBHE

9.4.2 H3mepurs TecTepoM NpsMble M OOpAaTHBIE CONPOTHBICHUS THPHCTOPOB BBUIPSMHTENS,
TOpEle NOoIDKHEI OBITE He MeHee 100 kOm.

9.4.3 VaMepuTh TeCTEPOM IPAMEIE COPOTHBIICHUS THPHCTOPOB MHBEpTOpa. OHU KOMKHE! OBITH
> MeHee 4 kOM (T.K. HapannenbHO THUPHCTOpPAM BKIFOYEHBI PE3HUCTOPHBEIE Henutenu). OOpaTHBIC
JIPOTHBIEHHS JOJDKHEI COCTABNIATS HE 6onee 100 Om (T.K. mapajIeNbHO THPUCTOPAM IMOAKITIOYEHEI
paTH_BIC JIHONEL).

[Ipu 0OHApYKXEHHU HEWCIPABHOTO 3NIEMEHTA IPOU3BECTH 3aMeEHY.

9.4.4 Tlocne ycTpaHeHHS HEHCIIPABHOCTH CIEHYET NPOBEPUTH paboTOCIOCOOHOCTL YCTAHOBKH,
[ayayia B TaK Ha3hbIBAEMOM pexuMe xopoTkoro sameixanus (K.3.), a 3arem yxe paboTars Ha pabouyro
itarpy3ky. IIpoeepka paboTel ycTaHOBKM B pexkuMme K.3. He yrpokaeT BEIXOIOM H3 CTPOS HOBBIX
" CHITOBBIX IOJIYIIPOBOAHUKOBEIX IPHOOPOB B CIIyYae HEMOIHOrO YCTPAHEHHS HEUCIIPABHOCTH.

Ins paboTer ycrdHoBku B pexume K.3. Heo6XOmMMO B paspelB Lemd  (HILTPOBOIL
{yKTMBHOCTH L1 BKJIFOYHTH OTrPAHHYHUTENHHOE CONPOTHRICHHE BETHUMHON 3 OM, MOMHOCTBIO 10
BT ("KpaHOBOE"), OTKJIIOYUTHL HAIPY3KY H 3aKOPOTHTH BEIXOIHBIE IMHHBI FONBIM TIPOBOLOM CEYEHHEM
> MeHee 10 '

Pa60TaTL B pexxume K.3. 15-20 munyr. Ycranoeka e I[OJI}KHa CaMOITPOU3BOJIEHO OTKIIOYATHCA.
a.rpeB BEHTHJIEH U IPYTUX 3MEMEHTOB He JOJDKeH mpeBbimats +60° C.

9.4.5 C momomsio ocwuiorpada cliefyeT IpOBEPUTE HAIPSKEHHE Ha TUPHCTOPAX HHBEPTOpA K
BIOIPAMUTENA. Pasznuyue no amMmnuTyne HaNpsHKEHHs Ha THPHCTOpaxX MHBEpPTOpa Mexxy coboi, a Ha
PHCTOpaxX CHJIOBOTO BBHIpAMHTENS Mexay cobod He pomkHo npessmnate 10%. Kopmyc
nungorpaga npu 3THX H3MEPEHHIX [JOJUKEH OBITH XOPOUIO M30NMPOBAH OT 3a3eMIEHHBIX
IOBEPXHOCTEH, €ro KaTeropHdYeckd He pnomyckaercd 3azeMiars! CliefyerT TIIATeNbHO BHIIOJHATE
IpaBHIIA TEXHMKH 0€301acHOCTH - "PaboTa Ha TOKOBEAYIIHX YACTAX MOJ HAIIPDKEHHEM ",

9.4.6 BemouuTs ycTaHOBKY. YHanuTs H3 Iemd L1 OrpaHnuMTENbEHOE COMPOTHBIEHHE, a C
EIXOJTHBIX INKH 3aKOpa4MBarolyi poBo. [IoAKIIOYnTE Harpy3Ky.

10. YKAZAHMS 110 TEXHUYECKOMY OBCJIYXXHBAHUIO

YcTaHOBKA IOMMKHA COJIEPIKATHCH B YUCTOTE.

Perynapro, He pexe 1 pasa B Mecsll, IPOU3BOAUTD yAAJIEHHAE IPOU3BOICTBEHHOM MbLIA CO BCEX
aneme}rron YCTAHOBKH (palHaTOpOB, KOHJEHCATOPOB, MaHENei). AXKypaTHO NpOTHpaTh CyXoif
BCTOIIBIO, NPOYBaTh CXXATBIM BO3nyxoM. He momyckaTe paGoTBI YCTAHOBKM €O CHATBIMM KpPBIIIKAMH,
".X. 3TO BEIET K HEJOMYCTUMOMY PACcCEHBAHUIO OXJIAXKAAIONIErO BO3AYIIHOTO MIOTOKA.

] -_.:__,_...a
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11.MAPKHPOBAHME

Ha xaxngol ycraHOBKe J0/DkeH OBITH 3aBOLCKONW INMTOK, Ha KOTOPOM YETKMMH He
TMPAFOITUMUCS 3HAKAMH YKa3bIBAETCH:

TOBapHbBIH 3HAK MPEIIPUATHA-HITOTOBUTEILA,

THIl YCTAHOBKH,

3aBOAICKOM HOMED,

MOLI{HOCTB;

BBIXO/IHOE HallpsDKEHHE;

MAacca B KT,

MECHL] ¥ TOA BBINYCKA.

12. TAPA ¥ YIIAKOBKA

12,1 Tapa momxHa obecreunBaTs COXPAHHOCTH YCTAHOBKM OT MEXAHUYECKUX TMOBPEKICHHI,
03M€HCTBHM BNaT¥M M TEMIIEPaTypsl NpPH TPAHCIOPTHPOBKE M XPAaHEHHM ¥ COOTBETCTBOBATEH
YAMEHAEMOMY LIS [IEPEBO3KH BHAY TPAHCIIOPTA .

Tapa no I'OCT 10198-91 uI'OCT 24634-81.

12.2 B ycraHOBKY 32 NEpeIHIOI0 KPBIUKY YKIAHLIBAETCS IKCIUTyaTalMOHHAS JOKYMEHTALHS,
1aKOBaHHAS B BOAOHENPOHUITAEMBIH TTAKET.

13. TPAHCIIOPTHPOBAHHE

¢ 13.1 VYcraHoBkH B yHaKOBaHHOM BHAE JOINYCKAOT TPAHCIOPTHPOBAHWE JHOOBIM . BHIOM
TDAHCTIOPTA.

13.2 TlepeBo3ku aBTOMOOMIBHBIM TPAHCIOPTOM IOIYCKAKOTCA MO JOPOTaM ¢ ac(aJbTOBBIM H
HHEIM TOKPbITHEM (HOPOTH NEPEOH M BTOPOH KaTeropwii) Ha paccrosaue 10 200 KM CO CKOPOCTBIO
onee 60 km/uac.

14. TAPAHTHSI H3TOTOBHUTEJLA

IIpenrpusaTue-u3roTOBHTENb TapaHTHPYET HOPMANBHYI0 pabOTy YCTAHOBKH B TEUEHHE OXHOIO
A2 CO JIHs MPUEMO-C/IATOHBIX MCILITAHIH NIPH YCIIOBHH COOMIONEHNS MHCTPYKLHH MO SKCIITYATALHL

5
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CBuaeTeabLCTBO 0 IpHEMKE
(3anoHsAETCS 3aBOIOM-H3TOTOBUTENIEM )

CTAHOBKA MHAVKIMOHHAMA JUIA TEPM000pabdoTKH ¢BADHLIX IIBOB TPYOONMPOBOIOR
: (HAMMEHOBAHHE M3JIEJIHA)

N %5

(ABOICKON TOMER)

OTBETCTBYET CTAaHAAPTY (TEXHUIESCKUM YCIOBHSIM) T'OCT 12.2.007.11-75 "
(HOMEP CTAHIAPTA WM TEXHWYECKHX YCJIOBHH)

pH3HAHA TOAHOHI JUIA SKCILIYaTalHH.

[aTa BBITYCKa Og '/0 . 2 00 2 €

OOITHUCE JIMII, OTBETCTBCHHBIX 34 IDHEMKY
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[MEPEYEHb ITPMJIOXXEHUN U3 COCTABA KOMIUIEKTA JIOKYMEHTOB

YcraHoBKa HHIYKIMOHHAS IS TEpMOOOPaBGOTKH CBAapHEIX IIBOB Tpy6onposonos YUT - 50 - 2.4

V1 41 85.014.00.000 3
8/ 4185.014.00.000 IT33
| Baok CYP3

: Biox aBromaTHKu
14 4185.014.02.210 D3
34 4185.014.02.210 TI23
.. Biox YU

4 4185.014.02.220 33
4 4185.014.02.220 T133
_ Broox Y@

34 4185.014.02.230 3
84 4185.014.02.230 193

_ Bnok CIT
4 4185.014.02.240 13
4 4185.014.02.240 1193

Brox BpeMeHHM BEIZEP)KKY Harpesa
954 4185.014.02.600 53
4 4185.014.02.600 1123

o bnox 3ammTe! ot nponagasus hazsr
84 4185.014.03.100 33
34 4185.014.03.100 TI93




