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BBEOEHUE
PykoBoocTBO MO 3KcnnyaTauMm npegHasHaydeHo AN MHXEeHEepHO-TeXHUYEeCKUX
pabOTHNKOB YronbHbIX NPEANPUATUIA, 3NEeKTpocrecapen n cneymanmcToB, 3aHNMaLLNXCS
BOMpocaMn asToMaTu3aumm B YroribHOM NPOMbILLIIEHHOCTU, N COOEPXUT BCE HEOOXOANMbIE
CBEAEHUs No CoCTaBy, MNPUHUMNY OEWUCTBUSA, MOHTaXy W 3Kchnyataumu annapaTtypbl
ynpaBneHus 3arpy3o4vHbiM KOMMIeKcom ckunosoro nogbema A3KIT.
B coctaB pykoBoAcTBa MO 3KCMnnyaTauum BXOAMT HACTOALMA OOKYMEHT U anbbom

yepTexen B otaensHoMm nepennete (Mpunoxexne B).

1 ONMMMCAHUE U PABOTA

1.1 HasHa4yeHue nagenus

1.1.1 AnnapaTypa ynpasrieHusi 3arpy3oyHbiM KOMMSIEKCOM CKWMMOBOro nogbema
A3KIT npegHasHaveHa Ans aBToMaTM3aunmn TEXHOMOMMYECKNX onepaumin 3arpy3kn CKUMNoB,
KOHTpOMs 3anonHeHus OyHkepa-HakonuTensi 1 go3aTopa, BECOBOro 4O3MPOBaHUS 3arpy3Kku
M Bblayn KOMaHA Ans ynpaBneHus nogbeMHOW MawunHon 6e3 yvactms onepaTtopa B
3arpy3o4yHomn kamepe.

1.1.2 O6nactbto npumeHeHuss annapatypbl A3KIl sBRsTCA YronbHble LWAaxThl
onacHble no rasy (MetaHy) n (Mnu) yronbHOW MblfKM, a Takke Mo BHe3anHbIM Bblbpocam
yrnga, nopoAabl W rasa, rge UCnosb3ylTca TUNaXHble, N MOOEPHU3NPOBAHHbIE 3arpy304Hble
YCTPOWCTBA N HAKMOHHbIE 403aTOpPbI.

1.1.3 Ycnoeua akcnnyataumm, NpuU  KOTOPbLIX  OO/MMKHO  obecnevmBaTtbCs
ncnonb3oBaHMe annapaTtypbl, C TEXHUYECKMMW NOKa3aTensaMu:

a) AonyCcTMMOe BO34ENCTBUE KITMMAaTUYECKNX YCNOBUIA:

Temnepatypsl, K (°C) o1 275 no 308
(ot nntoc 2 pgo nntoc 35)

AonycTMMoe Bo3aencTene TemnepaTypbl

Aansa 6noka nHdopmaumoHHoro, K (°C) oT 275 po 313
(ot nntoc 2 po nntoc 40)

OTHOCUTENBbHOW BNAXXHOCTWN BO3ayXa

npu TemnepaTtype 308K (nntoc 35°C), % 100

6) oonycTMMOE BO3AENCTBME MEXAHNYECKMX Harpy3ok:

BUOPALMOHHBIE Harpy3Ku:

AnanasoH vacTtor, 'Y ot 10 go 35

MaKcUMarnbHoe yckopeHue, m/c? 5

yAoapHbl€ Harpy3ku.
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OLMHOYHbIE:
MaKcuUMarnbHoe yckopeHue, m/c? 40
ONUTENbHOCTb, MC ot 40 pno 60

1.2 TexHn4eckme xapakTepucTuKu

1.2.1 Annapatypa obecneuymBaeT paboTy CKMNOBOro nogbema B aBTOMaTU4ECKOM U
NnoslyaBTOMaTMYECKOM pexummax, a TaKkKe B PYy4YHOM pexume npu Hanagke mMexaHusmMoB
3arpy3o4HOro Komnriekca.

Mpn OTKNOYEeHMM WK HeucnpaBHocTM moaynsa MYTIA  6noka ynpaBneHus
annaparypbl npegycMmoTpeHa BO3MOXHOCTb HenocpeaCcTBEHHOro yrnpaBreHus
NHEBMaTMYECKMMUN NPMBOAAMUN CEKTOPHOro 3aTBopa [o3aTopa W pacnpegenurenst ropHoun
Macchbl C MOMOLLbIO NMyfbTa MEeCTHOro ynpasneHunsa MNMyM.

AnnapaTtypa BbINONHAET cregyowme QyHKLnK:

a) BeCoBOe 03MpOBaHMe ropHOM Macchl;

0) 06beMHOe [o3MpoBaHME TOPHOW Macchl;

B) ynpaBneHue npmMBo4oM CEKTOPHOro 3aTBOpa;

r) ynpasneHue NnpuBoaoM pacrnpenenutens ropHon Macchbl;

[) ynpasrneHne npuBoAOM nNUTaTensd n KOHBenepa;

e) (hopmupoBaHvMe curHana BKIIOYEHUS MOABEMHOW MalUMHbI MPU 3aKOHYEHHOM
LMKIie 3arpy3kn ckuna;

X) CYET rpy>XeHbIX CKUMOB;

3) 6nokMpoBKa OTKPbIBAHWSI CEKTOPHOMO 3aTBOpPa NpW OTCYTCTBUU CKUNA,;

1) 6r1oKMpoBKa NOBTOPHOW 3arpys3ku CKUNa;

K) KOHTPOSb NpMxo4a ckuna nog 3arpysky;

n) KOHTPOSb NMHWUX CBA3M;

M) KOHTPOJSb repMETUYHOCTM YCTPOMCTBA 403MPOBaHMs ropHOM macceol Y M;

H) KOHTPOSMb aBapUNHOIO YPOBHS TOPHOM MacChl B O3aTOPE;

0) curHanusaumsi 0 COCTOSIHUM 3arpy304HOro KoMrrekca:

- ByHKep-HaKonuUTeNb 3arpyxeH;

- ByHKep-HaKonuUTenb PasrpyxeH;

- 403aTop 3arpyxeH;

- 403aTop pasrpyxeH;

- CKMM Nnof, 3arpy3Kou;

- CKUN pasrpyxeH;

- CEKTOPHbLIN 3aTBOP 3aKPbIT;

- CEKTOPHbIN 3aTBOP OTKPLIT;
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- 031pOBaHNE BECOBOE;
- Ao3npoBaHMe 06bEMHOE;

- pexum paboTbl aBTOMaTUYECKUN

(pabota

3arpy3odHoro

aBTOMaTU4YECKOM pexuMe 6e3 onepaTopa B 3arpy3o4Hoii kamepe);

KOMMJiekCa B

- pexum paboThl NofyaBToMaTMyYeCckmii (paboTa 3arpy304HOro KOMMeKca B pexunme,

Korga ornepatopoMm B 3arpy30qH0|7|

CEKTOPHbIM 3aTBOpOM);

KaMepe OocCylecCTBlideTcAa YynpaslieHne TOJIbKO

1.2.4 TexHn4eckne gaHHbIe N OCHOBHLIE NapaMeTpbl NpuBeaeHbl B Tabnvue 1.

B3am. uHB. Ne | MxB Ne ay6n |lMoan. n gata

Tabnuua 1
EavHuua

HanmeHoBaHue napameTpa 1 pasmepa 3MepeHms Hopma
1 [laBneHue cxaTtoro Bo3gyxa B NHEBMOCETU Ml la ot 0,3 0o 0,6
2 HanpsikeHune anekTpuyeckoro NnuTaHus annapartypbl, | B 380, 660

(BonycTumMble OTKNOHEHWS) (%) (ot munHyc 15 go 10)
3 HanpsikeHne nckpobesonacHbix Lenen 61okos u B 12
YyCTPOWCTB annapartypbl
4 MNMoTtpebnaemasa MoWHOCTb, He Bonee BA 150
5 lNpenensl B3BeLIMBaHUS FOPHOM MaccChbl T ég 16, 25, 40, 60,
6 KOHTpOSIb BbINOMHEHUS OCHOBHbIX onepauumn no WHAuKaTopam Ha
TEXHOMOMMYECKOro LMKna 3arpysku 6nokax ynpasnexns u
MHOPMALIMOHHOM
7 MabapuTHble pa3mepsbl, He bonee MM
bnoka ynpaenexus bY 800x800x160
6noka nuTaHnsa yHMUUMPOBAHHOIO C 510x470x 440
nckpobesonacHbIM Bbixogom bl 12.12
6noka nHgpopmaumoHHoro b 390x230x150
onoka pacnpegenutenen bP 670x280x230
YCTPONCTBa LO3UPOBaHMA ropHon maccel YM, B ToM
yucne:
- cunonepegatowlero rugpasnuyeckoro ysna Clry @510x540
- KOHTPOIbHO-YMpasnawLwero yctponcraa KYY 600x560x230
yCTPONCTBA BO3AyXonoArotoskn YB 1235x280x230
Aatyuka mardutorepkoHoro AMNMMI 240x100x80
YCTPOMCTBA KOHTPOSIS YPOBHS ropHon macchl YKI'M 420x400x500
nyrnbTa MecTHOro ynpasnenus NymM 300x150x100
MuesmouunnuHap 40N3L200R0600 970x220x220
MHesmounnuuap 40N3L320F1000 1460x345x345
Jlner
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MpogomkeHne Tabnuupbl 1

HaumeHoBaHue napameTpa u pasmepa Eavnmua Hopma
n3mepeHus
8 Macca, He 6onee Kr
6noka ynpasnexus bY 45
6noka nTaHnsa yHMUUMPOBAHHOIO C 60
nckpobesonacHbiM Bbixogom bl 12.12
6noka nHgpopmaumoHHoro bU 10
6noka pacnpegenutenen bP 25
YCTPONCTBa 4O3UPOBaHUA ropHon maccel YM, B ToM
yucne
- cunonepegatoLlero rmgpasnuyeckoro yana Cry 230
- KOHTpOJSIbHO-yNpasnsawwero ycrponcrea KYY 38
YyCTpOKMCTBA BO34yX0ONo4roToBku YB 50
AaTtyuka marHmtorepkoHosoro OMNMMI 8
YCTPOMCTBA KOHTPOSIS YPOBHS ropHom macchl YKI'M 40
nynbTa MecTHoro ynpasnenusa NyM 5
nHesmoumnuHgpa 40N3L200R0600 90
nHesmoumnuHgpa 40N3L320F1000 140
1.2.3 [na ynpaBneHua 3arpy304HbIM  KOMMSIEKCOM  OLHOCKMMOBOro noabema

MCNonb3yeTcs OAMH KOMMIEKT annapaTtypbl, a AN ynpaBnieHnst 3arpy304HbIM KOMMIIEKCOM

OBYCKMMNOBOIro nogbemMa WCMNOoJSb3yeTCA AOBa KOMMIEKTa annapartypbl.

1.2.4 lNokasaTtenu HageXHOCTU
AnnapaTypa OTHOCWUTCSA K BOCCTaHaBNMBAEMbIM, PEMOHTOMPUIOAHbIM M3AENUAM U

XapaKkTepuayeTcs CriefyloLmMMm rpynnoBbIMU NokasaTensiMm HageXXHOCTU:

a) cpeaHasa HapaboTka Ha OTKas, Y, He MeHee 2500
0) cpeaHee BpeMsi BOCCTaHOBIEHNSA paboTOCNOCOBHOro

COCTOSIHUSA, 4, He bonee

B) CpeaHui CpoK cnyxbbl, NeT, He MeHee 5

1.3 Coctas annapaTypbl.

1.3.1 Annapatypa coctouT 13 6noka ynpasneHus bBY, 6noka nHgpopmaumnoHHoro BN,
yCTpPOWCTBa 403MpOBaHus ropHon maccebl Y[M, 6noka pacnpegenutenen bP, yctponcrtea
BO34yXxonoArotosku YB, 6noka nutaHms yHUULMPOBAHHOIO C MCKPOGEe30onacHbIM BbIXO40M

blM12.12, gByx marHutorepkoHoBbix AaTtymkoB LAINMMI-200, 4YeTblpex MarHUTOrepKOHOBbIX

MHB. Ne nogn | Mogn. n pgata

patumkoB [AMNMI-100, ycTpomcTBa KOHTpPOMS YPOBHSA ropHouM Macckl YKIM, nynbTa
MecTHOro ynpasneHus NYM n gByx nHEBMOLMITMHOPOB.
Jlner
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1.3.1.1 bnok ynpaBneHnusa BY 3akpennieH Ha CTEHKe 3arpy304HON KaMepbl.

1.3.1.2 Bnok nutaHma yHMuUMpOBaHHbIA C UckpobesonacHbiM Bbixogom bl 12.12
pasMeLlaeTcs Ha cneynarnibHOM CTennaxe unm pame.

1.3.1.3 Bnok wuHdpopmauunoHHbin BW 3akpenneH BepTMkanbHO B 30He 0630pa
MaLMHUCTa nogbema.

1.3.1.4 YCcTponUCTBO [03MpOBaHus ropHon maccel Y[OM pasmelleHo B 3arpy304HOM
Kamepe: cunonepegawowmin rmgpasnudeckun ysen CIY gomxkeH pasmewiatbcsi B onopax
[o3artopa, a KOHTpOonbHO-ynpaenswLee yctponcteo KYY Ha cTeHke 3arpy304yHOn KaMepbl B
yoobHOM Ans KoHTpons mecte. He gonyckaetca pacnonoxeHue KYY Ha nogBMKHbIX Unn
noaBepXXeHHbIX BUOpauuam KOHCTpykumsix. Psgom ¢ yctponcteom KYY pacnonaraetcs
nepeHoOCHOW NynbT MecTHoro ynpasneHus NMYM.

1.3.1.5 bnok pacnpegenutenen bP 3akpenneH Ha CTeHKe 3arpy304HON Kamepbl.

1.3.1.6 YcTpomncTtBo BO3ayxonoarotoBkn YB 3akpennsercs Ha CTeHke 3arpy304HOW
Kamepbl psiaom ¢ 6510koM pacnpegenvrenen.

1.3.1.7 [Ba gatymnka marumtorepkoHoBbix OMMIM-200 npukpenneHbl Ha KpoHLWTenHax
K CTeHKe CTBONla B MecCTe npuxoda ckuna Mo 3arpy3ky B 30He OEeNCTBUSA MOCTOSHHbIX
MarH1TOB, 3aKpensieHHbIX Ha Kopnyce ckuna.

1.3.1.8 Yetbipe patumka MmarHuTorepkoHoblx [OINMI-100 3akpenneHbl Ha
KPOHLUTENHAX B KOHEYHbIX TMOSIOXKEHNAX CEKTOPHOro 3aTBopa («OTKPbIT», «3aKpbIT»),
pacnpenenutenst ropHON MaccCbl M KOHEYHOIO MONOXEHWS CKMNa (CKMUM pasrpyxeH).

1.3.1.9 YcTponcTBO KOHTpONSA ypoBHA ropHon maccel YKIM yctaHaBnuBaeTtcsi B
crneunanbHOM OTBEPCTUM B BEPXHEN YacTu ByHKkepa-HakonuTens.

1.3.1.10 MNynbT MecTHOro ynpasneHus NMYM pacnonaraetca Bo3sne yctponctsa KKY
YCTPONCTBA [03MpOBaHUS ropHon macchl Y[OM C uenbto BU3yarbHOrO KOHTPOSS 3arpysku
rOpPHOM Macchl B 403aTopbl NO NokasaHusaM maHoMmeTpa OKM.

1.4 YcTtponctso u paboTta

dyHKUMOHaNbHas cxemMa annapatypbl nNpuBegeHa Ha TEXHOSIOrMYeCcKom cxeme
(MpunoxeHne A) 3arpy304HOro KOMMEKca CKMNOBOro nogbema npv obwen NMHUM nogaym
ropHoM Maccbl K3 OyHKepa-HakonNuTeENns B [OBa [Jo3atopa — neBbin M npasBbin. Ha
TexHonornyeckon cxeme (Mpunoxenne A) annapatypa A3KIT ynpaBnseT npasbim
[03aToOpPOM.

Ha GyHkepe-HakonuTene pacnonioxeHbl AaTynkm «ByHkep-HakonuTenb pasrpyXeH»

n «ByHKep-HakonuTenb 3arpy>KeH».
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[lo3aTtop MoXxeT ObITb OCHaLLeH AaTynkaMn 06 bEMHOro 4O3MPOBaHUSA U aBapUMHOIO
YPOBHSl, KOTOpble npeAHasHayeHbl Ans OO6BbEMHOro [[03UMPOBaHMS TOPHOW MacChbl W
ABMSAOTCA pe3epBHbIMMU.

B 3arpy3oyHoin kamepe pasmeLlleHbl cnegyowme Yactu annapatypbl A3KI:

1 — 6nok ynpasneHus bBY;

2 — YCTPOMCTBO BO34yxonoarotoskun YB;

3 — 6nok nutanusa anektpuyeckun bIro;

4 — 6nok pacnpegenutenen bP;

6 — yCTPOMCTBO J03MpoBaHNA ropHon maccel Y[ M;

7 — patymkn npmuxoaa ckuna ANC;

8 — patumk «CeKkTopHbIN 3aTBOP 3akpbIT» [JC33;

9 — patumk «CekTopHbIN 3aTBOP OTKPLITY [C30;

10 — paTyuk pacnpegenutens ropHon maccel PI'M;

11 — yCTPOMCTBO KOHTPONSA YPOBHSA ropHon maccel YKIM,;

12 — nynbT MecTHOro ynpasneHus NMYM.

Ha nynbTe ynpaBneHuss nNOALEMHOW MaLUMHOWM  yCTaHaBnuBakTca  Onok
WHOPMaUNOHHBLIM B, oanH 13 BXOOOB KOTOPOro COEAMHSIETCS C NOA3EMHbIM OGnokoMm
ynpaeneHus BY, a BTopon Bxog coeauHseTcs ¢ gatymkom «Ckun pasrpyxeH» JCKP.

1.4.1 AnnapaTypa ynpasrieH1si MOCTPoeHa No BI04YHOMY MPUHLMNY

(yepTexx A3KIT 00.000 33).

1.4.1.1 bnok ynpaenenHusa bBY (A4) (A3KIT 01.000) npegoHasHayeH Ongd
opMMPOBaHUSA KOMaHL, ynpasreHna paboTon 3arpy304HOro Komnsiekca u obecneveHust
BbIMOSIHEHUS annapaTypon 3afaHHbIX (PYHKUUNA.

Bnok ynpaeneHuss peanuayeT anroputM ynpasreHusi NpuMBO4aMu 3arpy304HOro
KOMNfeKkca, COCTosWwero u3 [fosaTtopa, pacnpefenurenss ropHoM Macchl, nutatens u
OyHKepa-HakonuTens.

BY ynpaBnsieT npuBogamu nutaTens, pacnpenenutenst ropHOM Maccbl, CEKTOPHOIo
3aTBOpa, a TakkKe OCyLleCTBNAeT BecoBOe WM obbemMHOe [03UpoBaHME U BbINOSHAET
cnegyrowme 6rOKMPOBKMK:

- OTKPbIBaHWUSI CEKTOPHOrO 3aTBOpPAa Mpu OTCYTCTBUM CKUNA;

- OTKpbIBaHUS CEKTOPHOro 3aTBopa MpuM aBapuMHOM YPOBHE TFOPHOW Macchl B
posaTope;

- BKIMOYEHUS NUTaTeNsa Npu Hanm4mMmM 4osbl rOpHOW Macchbl B 403aTOpE;

- MOBTOPHOW 3arpy3Kku ckuna.
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Bnok ynpaBneHua npegctaesnseTr cobon kopnyc nbinebpbi3ro3ameHHOro
WCMOSMHEHNNA, B KOTOPOM pasMeLleH Moaynb ynpasneHus un nepegadn nHgopmauun MYTIA
A3KI101.050, a Takke KneMMHUKM X25...X28.

Ha OokoBylwo cTeHKy Kopnyca BY BblHECEHbl nepeknoyaTenb pexuma
«ABTOMaTt/nonyaBtTomaT», Tymbnep BknoyveHus nynbta MNMYM S24 un kHonkn «OTKpbITH
CEKTOPHbIV 3aTBOP» U «CKUMN pasrpy>KeH».

Ha nepegHen naHenu mogyns ynpaeneHus v nepegadn nHgopmauum pasmeLleHbi:
TEeKCTOoBbIM aucnnen H2; unHOMKaTopbl COCTOSIHUA [JaTyMka aBapunHOro yposHsa H1,

KOHTpOns NuHuMM cBasm H3, «BHumaHne» H4, 6roKMpOBKM OTKPbITUS CEKTOPHOrO 3aTBopa

3A1

oL

Mogynb ynpaBneHus u
nepegayn uHdopmaumu
MYNH

2ol

g
»
a
T

o]

2

BKIMIOYEHNSA PYYHOrO pexmma S17; KHOMKM ynpaBrieHUs CEKTOPHbIM 3aTBopoM S18 n S19,
nutatenem S20, cbpoca aBapuMrMHOro ypoBHA S22, a Takke KHomnka S21 “F” n KNneMMHUKK
X11...X24.
Puc 1. Moaynb ynpaBneHusa v nepegaym nHdopmaumm MYTMNn
BHyTpn mMoayns ynpaBneHus u nepegavv vHgopmaumMm pacnonoXeH Moayrb

ynpasneHua MY, BbINOSIHEHHLIN HA Ne4YaTHOM nnarte.
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Moaynb ynpaBneHWs C MOMOLLbID pas3beMOB W MNMOCKUX Kabenewn coednHeH C
pacronoXeHHbIMKU Ha kKoxyxe MVYIA knemMmHukamu, yepes KOTOpble OCYLLECTBNAITCA
noaKnto4YeHnsa Bcex AaTtymkoB, 6noka pacnpeaenutenen bP n 6noka nutaHms.

MpuHuMnNuanbHas cxema MoOyns  ynpaBfeHuUs  MOCTPOeHa Ha  OCHOBEe
MukpokoHTponnepa DD1 (ATmega128-16Al dupmbl Atmel), nporpamma KOTOporo u
peanusyet anroputm ynpasneHus. OnTtpoHbl V1..V16 npegHasHavyeHbl AN 3aWuThbl
BXOAHbIX Uenern MUKPOCXEM U YryyWEeHUs MNoMexo3alMUeHHOCTM uenen [aTyuKoB.
Mukpocxembl D1...D4 npegHasHayeHbl Ons KoMmyTauMm Ha nopT A MUKPOKOHTponnepa
CUrHanoB OT AaTyMKOB M opraHoB ynpasneHusi. OnTpoHbl V17..V21 n TBepaoTenbHble
pene V22... V27 cnyxat gns pasBsaskM (OopMUpyeMbIX MUKPOKOHTposinepom DD1
BbIXOAHbIX yNpaBrstoLwme CUrHanos.

Ha wmwukpokoHTponnepe D6 (ATiny2313V-10PlI dwupmbl  Atmel) peanusosaH
AyOnvpyoLwWmMn KOHTYp ynpasneHus, npegHasHayeHHbln NS OCyLleCcTBneHns BroKMpOBKM
OTKPbIBAHUS CEKTOPHOro 3aTBopa He3aBUCMMO OT paboTOCNOCOOHOCTU OCHOBHOIO
MUKPOKOHTposnepa, mukpocxem D1...D4, BbllwenepeyncrneHHblX BXOAHbIX OMNTPOHOB U
BbIXOZHOrO Krto4ya Ha TpaHaucTope VT2. CurHansl ¢ 4aT4MKOB Npuxoda ckuna v aBapumHoro
YPOBHSA MOCTYnalT Ha  BXOAbl MUKPOKOHTposnsiepa D6 4yepe3 oTgenbHble OMTPOHBbI
V29...V31. Ona ocywecTtBneHna cobCTBEHHO He3aBUCMMOW OOKMPOBKM UCMOMb3yeTcs
ynpaBndembin  4Yepe3d onTtpoH V21 «knwod Ha TpaHauctope VT3, BKIIHOYEHHbIN
nocrefoBaTesibHO C OCHOBHbIM KITHOMOM Ha TpaH3ucTtope VT2 , ynpasnsiowmm OTKpbITUEM
CEKTOPHOro 3aTBopa.

Ha wmukpocxeme D5, TtpaHsuctopax VT7...VT9, gmopgax VD34...VD35 cobpaH
noBblLLaloWmMM npeobpasoBaTenb HaNPsKeHUs, cryxawum gns nutaHnsa yctponcrtea YKIM.
3awmTtHble ctabunutpoHsbl VD36 n VD37 Heobxoammbl Ansi rapaHTMPOBAHHOIO OrpaHnYeHns
BbIXOAHOr0O HanpshxeHus npeobpasoBatens 40 UCKPOOEe30nacHOro YpoBHS.

Ha ne4aTtHOM nnate MoAynsi CO CTOPOHbl MOHTa)Xa YCTaHOBMIEHbl 3NEMEHTbI
nHankaumm H1...H5. BusyanbHoe HabnwgeHve 3a wHOuMKaTopamu BedeTca yepes
CMOTPOBOE OKHO B KpblLLKe BrioKa ynpaBneHus.

Mogynb  ynpaBneHuss  cooepXuT  uHTepdenc Tuna  «TOoKoBad  NeTnsy,
npefgHasHayeHHblM Ana cea3m ¢ bW, [Ona dopmupoBaHna n OewmdpoBKM MOCHINOK
NCNonb3yeTcsl BCTPOEHHbIN B NPOLLECCOP aCUHXPOHHbLIN NpuemMo-nepenaTtymk. MNMpun npueme
CUrHan npoxoguT 4epes passssbiBalowmi onTpoH V32 n dopmupoBaTtenb (Tpurrep
Wmnara) Ha mukpocxeme D7. [Ina nepegaym ncnonb3yetcsa Koy Ha TpaHauctope VT10,
ynpaBnaemMbli Yepe3 pasBsasbiBarowmi onTpoH V33. JIMHMSA CBA3WM NUTaeTcsl CO CTOPOHBI

©noka nHdopmaunoHHoro b, pacnonoXxeHHOro Ha NOBEPXHOCTH.
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1.4.1.2 bnok nHgopmaumoHHein BU (A5) (A3KI 03.000)

Bnok nHpopmaumoHHbin B npeactaenseT cobon KOHCTPYKUUIO, OPUEHTUPYEMYIO B

BEPTUKANbHOM NIIOCKOCTU B 30HE o630pa MallMHUCTa nogbemMa.

B 6nok mMHGOpMauUUOHHbIN BXOOAT Moaynb uHankaumm MW, mopynb mHTepdpenca

MwuH n 6nok nutaHusa BI1.

Puc. 2 Bnok uHcpopmaumnoHHbIn. MNepeaHasa naHenb.

MepegHaa naHenb BW cogepXuUT MHEMOHMYECKOE Wu30bpakeHne 3arpy3o4HOro

KOMMMEeKca CKUMOBOro noabema, CHabXeHHoe cooTBeTCTBYyRWMMN UHOUKATOPpaMnN "

MHB. Ne nogn | Mogn. n pgata
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Hagnucamn, Tymbnep BKIOYeHUs pexnma "PeBusna” M KHOMKY NPOBEpPKUM WHAUKATOPOB
«[lNpoBepkar, a Takke TEKCTOBbIA AUCMNEN.
Ha HwxHen cTeHKke pacnonoxeHol pasbeMbl WHTepdenca RS485 u nutaHus,

npegoxpaHuTterb, BbiKIo4YaTeslb MNTaHNA, a TakkKe KabenbHble BBOADI.

|

sny

T ——

Puc. 3 bnok nHopmaumoHHbin. Bug cHuay.
1.4.1.3 Bnok nuTaHna yHMpUUNPOBAHHbLIA C UckpobesonacHbiM BbixogoMm bBI112.12
(A3) npegHasHayeH AN NOHWXKEHUA U cTabunuaaumm HanpskeHusi, nogaBaemoro B 650k
ynpasneHusi, 1 uMeeT aBa mckpobesonacHbix Bbixoga no 12B. YcTtponcTtBo u npuHUMN
aenctena 6noka nuTaHusa mMsnoxeHol B «PykoBoactee no akcnnyataumm BITY.1M 00.000
PO».

1.4.1.4 YcTtponctBOo [o3umpoBaHust ropHon wmaccel YOAM (A1) (YAM.00.000)
npegHasHavyeHo ANna 03MpOBaHWS MO Macce 3arpys3ku CKUMOB 3arpy304HOro yCTpOMCTBA
CKMMOBOro nogbema. YCTPONCTBO 1 npuHuun genctena YM mnanoxeHosl B «PykoBoacTee no
akcnnyatauum YAM 00.000 PO».

1.4.1.5 bnok pacnpegenutenen BP (A2) (A3KIT 04.000) npepHasHadeH Ans
npeobpas3oBaHNsa 3ANEKTPUYECKMX YNPaBSOWUX CUrHanoB, MocTynawwmx wu3 6noka
yrnpaBreHusi, B MHEBMaTUYeCKMe CurHasnbl ynpasneHus MHEBMONPUBOAAMM CEKTOPHOrO

3aTBopa 1 pacnpenenntend I'OpHOVI MaccChbl.

Inet

A3KI1 00.000 P

MHB. Ne nogn | Mogn. n pgata

12

M3m | Jlnct|Ne pokym |lMogn |darta




Bsam. uHB. Ne | ue Ne ny6n [oan. n gata

Puc. 4 bnok pacnpeagenurenemn.

Bnok pacnpegenutenen npeacrasnser cobon kopnyc B MblnebpbiarosayieHHOM
WCMOMNHEHUN, B KOTOPOM pasMelleHbl Tpu TPeXNMHEWHbIX NHeBMopacnpegenutens c
anekTpoynpasneHunem 3PK253-1[112.

1.4.1.6 Oatunkm marHutorepkoHoBble AMNMI 2Y-100 TY VY 12.00.16.5675.013-96
npegHasHa4yeHbl ANs1 KOHTPOMS NOSIOXKEHUA CEKTOPHOro 3aTBopa (KOTKPbLIT» UIN «3aKpbIT»)
— 2 WT.; ANs KOHTPOSIS NOSIOXEHNA pacnpenenuTens ropHon Maccbl — 1WT., A4S KOHTPOsS
KOHEYHOr0 MOSOXEHUS CKMMNa («CKUMN pasrpyXeH») — 1 wr.

[aTtunk npencraBngeT cobon repmMeTM3MpoBaHHbIA MarHUTOYNPaBAsSiEMbIN KOHTaKT,
Ha KOTOpPbIA HENOCPeACTBEHHO BO3AENCTBYET MarHWT, 3akpernsneHHbli Ha CEeKTOPHOM
3aTBOpE UNKU pacnpegenurene ropHoM Maccsbl.

1.4.1.7 [IBa gatymka marHutorepkoHosbix AMNMI 2Y-200 TY Y 1200165675.013-96
npegHasHayeHbl ANg KOHTpoNnda npuxoda ckuna nopg 3arpysky. OHu cOnokmpoBaHbl Apyr C
APYrom A5 UCKIOYEHUS NTIOXHbIX cpabaTbiBaHWU NpU NPOChINSX rOPHOM Macchbl, a Takke
Ans KOHTponst ux paboTtocnocobHocTu. lMpu BbIxoge M3 CTPOS OOHOMO M3 4aTYMKOB Ha
6noke WHPOPMALMOHHOM BKOYAETCH CUrHaNM O HEeUCNpaBHOCTM [JaTyuMka npuxoaa
curHana.

Kaxgbin gatuvMk npegcrasnsieT cobon repMeTusnpoBaHHbIN MarHUTOYynpaBngeMbIn
KOHTaKT, Ha KOTOpbIA BO3AENCTBYET MarHuT, 3aKpensieHHbIN Ha CKune.

1.4.1.8 Yctponcteso BoagyxonoarotoBkm YB (A3KI 05.000) npegHasHadeHo Ans
npegoxpaHeHns nNHeBMopacnpegenuTenen, pacnonoXeHHblx B 6noke pacnpenenvrenen,
OT nornajaHusa BoAbl U Macna B Xugkon dase, a Takke TBepAblX YacTul, HaXOAALWNXCH B

CXaTom BO3ayxe, nocrtynawowem mn3 LIaxTHOM NHEBMOCETU B annapartypy.

Iner
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Puc. 5. YcTponcTBO BO34YyXONOANOTOBKMU.

lMutanne cxatbiM BOo3gyxom arnnapaTypbl A3KI ocyuwecTsnseTca cornacHo
npuHumnuansHon cxeme nHesmatunyeckon A3KIT 00.000 M3 oT waxTHOW ceTu CxKaToro
Bosayxa. [logrotoBka c©XaTtoro BO3dyxa OCYLECTBRSeTCs C MOMOLWb  unbTpa
gnarootgenutena [1-MKO01.25.8.4., no3BonstoLwero nonyymMTb Ha BbIXO4e CXKaTbl BO34YX
He XyXe 7 Kracca 3arpsi3HEHHOCTM MO TBepAbIiM YacTuuam (4actuubl He MmeHble 40 MKM) C
OYUCTKOW ero OT KanenbHOW Brarn cO CTerneHbk BnarootaeneHnsa He meHee 95%. C
BbIXxO4a (punbTpa-BnarooToenuTena cxatblih BO3aQyX 4depe3 Mmacnopacnbinutens [1-MK
06.25 no pesnHOTKAHEBOMY pyKaBy nogaetcsas Ha Bxogbl 1 TpexSIMHEWHbIX
nHeBmopacnpeagenutenen 3PK253-1[12, Bbixogbl 2 KOTOPbLIX COEANHEHbI CO LUTOKOBOWN U
©eCLUTOKOBOWM MOMOCTAMU MHEBMOUUANHAPOB yNpaBfieHUs CEKTOPHbBIM 3aTBOPOM [o3aTopa
N pacnpegenvtenemM ropHo Macchl.

Macnopacneinutens N-MK 06.25 npegHasHayeH AOnsi BHECEHUA B MOTOK CXaToro
BO3JyXa pacnbIfIEHHOr0 MMHEPanbHOro Macra C Leribio CMa3ku TPYLLMXCA NOBEPXHOCTEN
NHEBMOLMINHAPOB.

B kayecTtBe nHeBMaTU4ECKMX MPUBOAOB B 3arpy304HOM KOMMSEKCE MPUMEHEHDI
ObICTPOAENCTBYIOLLME MHEBMOLMANHAPDI:

- AN ynpaBneHus CEKTOPHbIM 3aTBOPOM 3arpy3oydHoro yctponctea 40N3L320F1000;

- ANa ynpaeneHusa pacnpegenutenieM ropHonm Macchl Npu pasrpyske feBoro unu

npaBoro 3arpy3o4Hbix yctponcts 40N3L200R0600.

Iner
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Ona npepoTBpalleHns yaapHbIX Harpy3oK Ha KPbIWKX LMAVMHAPOB MCMOMb3YTCH
perynupyemble rMHeBMaTtudyeckne aemndepbl, BCTPOEHHble B  KPbIWKA  LUINHOPOB.
PerynnpoBo4Hbii BUHT Aemndpepa pacronoxeH psaoM C OTBEPCTMEM MoABOAA CXaToro
Bo3gyxa. MakcMmanbHO  3aKpy4YeHHbIh  BUMHT  co3gaeT  Hambonbluyld  CTeneHb
AeMNMUPOBaHNS, BbIKPYYEHHbIN BWHT 0BOO3HaA4YaeT OTCyTCTBUME TOpMOXeHus. [lpu
NCNonb3oBaHMM NHEBMOLMNNHAPOB 6e3 aeMndupoBaHns, pEKOMeHOyeTCsl UCNoSib30oBaHMe
BHELLHMX YNOpOoB, NpeaoTepaLlaroLmx yaapbl NOPLLHS O KPbILIKN.

Mpwn akcnnyataumm UMNMHAPOB HEAOMYyCTUMbl MeXaHuyeckne noBpexaeHnsa nobbix
NOBEPXHOCTEWN.

Mpn  MOHTaxe NHEBMOUMNUHAPOB Heobxoammo obecrneynTb  COBMageHue
HanpaBfieHUs1 AENCTBUS CUSMbl C OCbIO LITOKA (MepneHauKynsipHO MAIOCKOCTU MOPLUHA) Ha
BCEM MNyTW [OBWXKEHUS BeOOMOro MexaHusmMa unv  MNpUMEeHATb  cneuunarbHble
KOMMNEeHCaLNOHHbIe YCTPONCTBA 41151 COeANHEHMUS LUTOKa C BEAOMbIM MEXaHU3MOM.

Mpn cbopke B UMNUHOPLI 3aKknagblBaeTca crneuuanbHas KOHCUCTEHTHas cmaska,
obecneunBatoLias ANUTENbHYO 3Kcnnyataumio 6e3 A4oNONHUTENBHOrO CMasbiBaHUS.

B cnyyae nepexoga Ha nogadvy >XMAOKOM CMasku, HeobxoaMMOo MCMNonb3oBaTb
cneumanbHble Macna, BA3KOCTb KoTopbix cooTtBeTcTBYeT ISO VG32. lNpekpawaTte nogadvy
XNOKOM CMas3sKu Hemnb3sl.

1.4.1.9 YCTponCTBO KOHTpoOnsa YpoBHA ropHon maccebl YKIM (A7) (A3KI106.000)
npegHasHa4yeHo AN U3MEPEHUS YPOBHSA YronbHOM Maccbl B OyHKepe-Hakonutene, rae

HEBO3MOXHO BW3yarbHO OMNpeaenuTb CTeneHb 3arpyXeHHoCcTM OyHkepa u3-3a GonbLuoi

Iner
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3anbINEHHOCTN N NPOTSHKEHHOCTWN Habnogaemon cpefbl.
Puc. 6. YCTpOMCTBO KOHTPONA YPOBHSA rOPHON MAcCChI.
OTcnexuBaHne ypoBHS YrofibHOW Macchl B ByHKepe-HakonuTene ABnseTcst OaHOM U3

cocTaBnsowmx obuwen 6eszonacHocTn yrne/:|,06b|Ba+ou.|,ero npouecca, Tak Kak CKkadnBaHue

yronbHoOM nogyLwkn m3 OyHKepa B 3arpy3ouyHble YCTPOMCTBA BedeT K 3akopadMBaHUIO
BO34YLWHOW CTpyW, a, crneaoBaTenbHO, K HegOCTaTOYHOMY MPOBETPMBAHUIO BbipaboTOK
LIAaxXTbl B LEIOM.

UyBCTBUTESNbHLIN 3MEMEHT YCTPOUCTBA — pajapHbin ypOBHEMep Npou3BoauT
n3MepeHne ypoBHS HakonneHns ByHkepa nyTemM BbIYMCIEHNS BPEMEHU MPOXOXKOAEHUS 9XO-
curHanom. Yacrtora nanyyenunsa ~ 26 Mu.

1.4.1.10 MNMynbT MmecTHoro ynpasnenusa MNMYM (A6) (A3KI08.100) npeagHasHayeH Ons
onepaTMBHOIMO (BPEMEHHOrO) YNpaBfieHUs MHEeBMOMNPUBOAAMM CEKTOPHOro 3aTtBopa
JosaTopa, pacrnpegenurens ropHorM Maccbl TOMbKO B crnyyae oTknodeHna mogyna MYTIN
annapatypbl A3KIT Ha peMOHTHbIE 1 NpodunakTuyeckme paboTol.

Puc. 6. NMynbT MecTHOro ynpaBneHus.

BkritoyeHne un oTknyveHMe nuTaTens npu 3arpyske [003aTOpOB FOPHOW Maccow
OCYLLIeCTBMNSAETCA NpU MNOMOWM nMynbTa MeCTHoro ynpasneHua [1YM ¢ BusyanbHbIM
KOHTPOMEM 3a npoLEeCcCOM 3arpys3ku-pasrpy3km Mo nokasaHnam MaHometpa JOKM

YCTpOWCTBa 4031POBAHNS FOPHOW Macchl.

Inet
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1.4.2 Pabota annapatypbl ynpaBneHus 3arpy304HbIM KOMMEKCOM

PaboTta annapaTtypbl NpOM3BOOUTCS B COOTBETCTBUM C TEXHONMOMMYECKOW CXEMOW
npumMmeHeHunsa (MpunoxeHne A) U NpMHUMNNANBLHON 3NEKTPUYECKON CXEMOW annapaTypbl
(A3KIT 00.000 33), npuHuunuaneHon cxemon 6noka ynpasnenua bBY (A3KI 01.000 33) u
npuyHUMNManeHon cxemon 6noka nHgpopmaunoHHoro (A3KI 03.000 33).

1.4.2.1 TlMHeBMaTu4eckoe nuTaHMe annapaTtypbl OCYLLeCTBNSAETCA OT  LaxXTHOM
nHeBmoceTn. CxaTtbli BO34QyX MO pe3nHOTKaHeBOMY pykaBy 1”7 yepe3 BeHTUNb B, dunbTp
rpyoon ounctkm ®ro, dunetp-Bnarootgenutens MN-MK 0125.8.4 n macnopacnbinutens [1-
MK 06.25, Bxoasimx B cOCTaB yCTPOMUCTBA BO34YyXOMNOAroToBKM YB, noctynaet Ha BxoAbl
TPexXSIMHENHbIX MHeBMopacrnpeaenuTenen ¢ anekTpoynpasBneHnemM, pacnofioKeHHbIX B
6noke pacnpegenutenen  BP. [MHeBmopacnpegenutenu  ynpasnswT  paboTon
NHEBMOUMINNHAPA CEKTOPHOro 3aTtBopa M OAHOM M3 norfoctern  (LUTOKOBOW  UNK
OecLITOKOBOW) NHEBMOLMIIMHAPA pacnpenentens ropHon Maccsbl.

1.4.2.2 DJOneKkTpuyeckoe nuTaHMe annapaTypbl OCYLWECTBMASETCA OT LaxXTHOM
anektpocetn 380 (660) B, k koTopon anekTpuyeckum kabenem nogcoeauHsieTca GRoK
NUTaHNUS YHUOULMPOBAHHBIA C MCKpoBe3onacHbIM BbIXo4oM. BbeixogHoe HanpsixeHue 6noka
nMTaHua  +12 B nogcoeanHeHo anekTpudeckum kabenem k 6noky ynpasneHus (BY) Ha
KOHTaKThbl 1...4 knemmHunka A4/X25.

1.4.2.3 Annapatypa obecneuymBaeT paboTy 3arpy3o4yHOro KoOMMnekca B Tpex
pexumax: B aBTOMaTU4eCKOM, MONyaBTOMATUYECKOM, a TaKkkKe B PYYHOM pexume npu
Hanagke MexaHW3MOB 3arpy304HOro KOMMfekca Ha OOHO- M OBYXCKMNOBOM MOAbEMax C
OAHOW NUHMEN NoAayvn rOPHON MacChbl UM OTAENbHLIMU NIMHUAMU OS5 KaXKAoro gosatopa.
OcHoBHOM pexnm paboTbl — aBTOMATUYECKUMN.

1.4.2.4 PaboTta annapaTtypbl B aBTOMaTU4YECKOM peXume npu obLuen nuHMM nogaym
ropHOM Maccbl B ABa pgos3aTtopa - feBbld U npaBbli (UCNONb3yeTcs ABa KOMMSeEKTa
annaparypbl).

B ncxogHOM NOMOXEHUU NPUeMHbIN ByHKep-HaKkonuTenb U 403aTOPbl HE3arpy>XeHbl,
NX CEKTOPHblE 3aTBOPbl HAXOOATCA B 3aKPbITOM COCTOSHUWU. B HwkHen yactn ByHkepa B
30He [eWCTBUA YCTPOMCTBA KOHTPOMS YpPOBHA ropHou maccbl YKIM nokasbiBatowiero
ypoBeHb «BbyHkep-Hakonutens pasrpyxeH» (YBHP) numeetcs ropHas macca — «nogyLukay,
npegoTBpallarollas  «3akopadMBaHMe» BEHTUNSAUMOHHOW  CTpyW, NpuBO4 nNuTaTens
OTKITIOYEH, pacnpegenuTenb FOPHOW MacCbl HaxXOAWUTCA B MOMOXEHUU, MNpU KOTOPOM
BO3MOXHa 3arpy3ka feBOoro unv npaBoro nopoxHux gosatopoB. Ob6a ckuna (nesbi u

I'IpaBbIIZ) pasrpyXeHbl WM HaxXxogoATCA BHE 30HbI DEeNCTBUS  MOCTOSAHHbIX MarHUTOB,
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pacnosioXXeHHbIX Ha nepefHen CTeHKe CKuUMa, Ha MarHMTOrepKOHOBble OJaTyMKM npuxona
ckuna nog 3arpy3ky (ArNC) n patumk «Ckun pasrpyxeH» (OCKP).

B 6nokax ynpasneHus BY tymbnep «[Jo3anpoBaHne» yCTaHaBNMBaETCA B NOSIOXKEHNE
«BecoBoe», a Tymbrnep «Pexum» B nonoxeHne «ABT.». C nomowiblo BeHTUNna B,
pacnosioXXeHHOro B yCTPOMCTBE BO34yXONOAroToBkM YB, nogaetca gasreHve nutaHus Ha
nHeBMopacnpegenutenu B 6nokn BP neeBon n npaBov annapaTypbl, 3aTeM BKHOYaAKOTCA
6nokun nutanmna bl 12.12, HanpsbkeHne 12 B nogaeTcs Ha annapartypy.

Ha neBoM K npaBoM WHMPOPMaAUMOHHbLIX Tabno B 6nokax ynpasnenus (BY)
BbICBEYMBAETCHA NCXOLAHOE NOSIOXeHWe 000pyaoBaHMS 3arpy304HOro KOMMeKkea:

- CEKTOpPHble 3aTBOPbI 3aKpbIThl;

- 403aTOp PasrpyxeH;

- COCTOSIHNE ByHKepa-HakonuTens.

Ha nHdopmaumoHHbix 6rnokax (W), pacnonoXxeHHbIX Ha NIeBOM M NpaBoOn CTOPOHaX
nynbTa ynpasneHns NnogbeMHON MalIMHON HA MHEMOHNYECKOM N3006paxxeHnn 3arpy304HOro
KOoMneKkca ¢ NOMOLLbI0 MHOMKATOPOB BbiCBEYMBAETCS criegytouias MHopMmaums:

- BECOBOE [103MPOBaHueE;

- pexnm paboTbl — aBTOMaTUYECKUNA;

- COCTOSAAHNE ByHKepa-HaKonuTens.

- HanNu4ne pacnpegenuTensa ropHon Macchl (cnesa unu cnpasa);

- 403aTOp pasrpyxeH;

- CEKTOPHbIN 3aTBOpP 3aKPbIT.

Mpwn Hanu4nn ropHoM mMaccel B ByHKkepe-HakonuTene Ha Bbixogde ycTpouctea YKI'M
NosIBNSETCH BbLIXOAHOM curHan ypoBHA «ByHkep-Hakonutenb 3arpyxeH» (YBH3) v npu
HanMyMM BbIXOOHbIX CUrHaNoB ¢ gatymkoB «CekTopHbIM 3aTBOP 3akpbiT» (AC33) n «Ckun
pasrpyxeH» (OCKP), «Pacnpegenutens ropHon maccel» (OPIM) n curHana ¢ yctponctsa
YOM  «[osatop pasrpyxeH» (O3P) npoucxognt  BKNKOYEHWE nuTatens, 4yTo
nogTeepxaaeTcs BKAYEHWEM mHAukaTopoB B Grokax BY v BU ¢ Hagnucammn «byHkep-
HakonuTenb» N «luTatenb BKAOYEHY.

lopHas macca u3 OyHkepa-HakonuTenst 4yepes3 pacnpegenuTtens ropHOW Macchbl
noctynaet B gosartop. [Npun AoCTKeHUN 3agaHHON 403bl FOPHOM MacChl B J03aTOpe CUrHarn
c Bbixoga yctpouctBa Y[OM «[osatop 3arpyxeH» ([33) paspbiBaeT uenb ynpaBreHus
nuTaTensi, OTKNYaeT ero, 4To (OUKCUPYETCH BbIKNIOYEHNEM WMHOMKATOPOB B Orokax BY wu
BW.

Hanpumep, onepauns 3arpy3ku neBoro fosartopa 3akOHYeHa, B pesynbtate 4vero

dopmupyeTcs curHan Ha paspelleHne nepeknodeHns pacrnpenenvTens ropHon Macchl Ha
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3arpysky npaBoro fosatopa. YcCrnoBumem [Onis  NEepeknoyYeHus  nHeBMouunuHapa
pacnpenenutens ropHon MaccChl SIBMSETCS HanudMe curHanoB B Gnoke ynpasneHus BY
npaBoro gosaropa:

- UTaTerNb OTKIIOYEH;

- 403aTOp pasrpyxeH;

- CEKTOPHbIN 3aTBOP 3aKpbIT;

- [O3aTOop NEBbIV 3arpy>eH.

Mpn mx Hanuumm B BY npaBoro pgosatopa OpMUPYEeTCS CUrHan yrnpasneHus,
nocTynawLlWnin Ha BXO4 3nekTponHeBmonpeobpasoBatens nHeBMmopacnpegenutens K3,
pacnonoxeHHoro B BP. Ha Bbixoge nHeBMopacnpegenutenss nosiBNSeTCs AasreHue,
paBHOE [aBfeHW0 MHEeBMOCETU LWaxTbl, KOTOpoe MocTynaeTr B [APYryl MOfoCTb
nHeBMmoumnuugpa PI'M 1 nepeBoguT ero B NosIOXeHWe, Npu KOTOPOM AOSMKHA NPOUCXOANTb
3arpyska npasoro [fosaTtopa. Paspelwwatrowum curHanom Ans BKNOYEHUs nuTaTtens Ha
3arpysky npaBoro gosaTtopa SBfiieTcsa Hanumyne curHana Ha Bbixoge gatyvka APIM. B BY un
BW npaBoro gosatopa noaABNAeTCA MHAMKAUUSA O BKIHOYEHHOM MuTaTesie U NosioKeHUn
pacnpegenutenst ropHoW Macchl, KoHTponmpyemom gatdmkom OPIM. NMpu atom curHan Ha
Bxoae pacnpegenutena K3 wucyesaeT. [locrne oKoHYaHMA 3arpyskum npasBoro gosatopa
BbIxogHou curHan ¢ 33 yctponctea YOM noctynaet B BY, oTknovas npusog nutatens.
[Mpouecc 3arpysku nNpaBoro go3aTopa 3aKOHYEH.

[Mocne OKOHYaHWS 3arpy3kM [03aTOPOB MAaLUMHUCT MNOAbeMa nojaeT CKkvin noA
3arpysky, HanpuMmep, neBoro gosaTopa, YTo domkenpyeTca gatymkamm npmxoga ckuna ArC,
CUrHan ¢ KoTopblx NocTynaet B BY, rae hopmupyeTcs curHan Ha OTKpbIBaHWE CEKTOPHOro
3aTBOpa NeBoro gosartopa, Npu ycrnoBumn Hanmyus curHanos B 6roke BY:

- CK/M pasrpyxeH;

- 4O3aTOp 3arpyxeH;

- UTaTeNlb OTKIHOYEH;

- CEKTOPHbIN 3aTBOP 3aKpbIT;

- CKUN nop, 3arpy3kom.

[Mocne npuxopa pasrpyXeHHOro ckuna nopg 3arpy3ky KoHTakTbl pene K1 B BU
pa3smblkaloTcd, paboTa nogbeMHOMW MawwuHbl GnokupyeTca (Harpy3odHasi CnoCOBHOCTb
KOHTaKTOB — 0 2 A npu HanpsXeHun go 36 B).

CurHan Ha  OTKpblBaHME  CEKTOPHOro  3aTBopa MOCTynaeT Ha  BXo4
anekTponHeBMmonpeobpasosatensa pacnpegenutena K1  6noka BP. Ha Bxoa
pacnpegenvtena K1 nogaeTcsa pgaeneHwe, nocTynawuwee B MNONOCTb  UMINHAPA,

OTKPbIBAOLWEro CEKTOPHbLIN 3aTBOp Ao3aTtopa. [opHasi macca u3 gosartopa nocTtynaeTt B
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ckun. lMpu OTCYTCTBMM NOCaAOMHOW MMOWaAKM ANs CKuna B npouecce 3arpysku CKun
«npocegaeT» Nog BEeCcOM [OPHOW Maccbl BCNeaCTBME  BbITArMBaHUS  KaHaTOB,
MarHutorepkoHoBble gatyuku [OMNMIM-200 BbIXOOAT M3 30HbI OEUCTBUS  MOCTOSIHHbIX
MarHMTOB, YCTAHOBMEHHbIX Ha ckune. HecMmoTpss Ha 3TO COCTOSHWE annapaTypbl He
MeHsieTCa OO0 nosBneHus curHana ms yctpouctea YOAM «[lo3atop pasrpyxeH» 3P, uto
npuBOANT K Bblgaye KomaHabl «CekTopHbIi 3aTBOp 3akpbiTb» C33 Ha 6nok
pacnpegenutenen bP, KoHkpeTHO Ha Bxofg pacnpegenutena K2, 3atBop HayuHaet
3akpbliBaTbCs, nponagaeT curHan «CekTopHbIn 3aTtBop OTKpbITy [AC30, a 3aTtem
nosienseTca curHan «CekTopHbld 3aTBOp 3akpbiT» [OC33, ynpaBngwowmi curHan c
pacnpegenutena K2  cHumaeTcsa. OnucaHHass  nocnefoBaTenbHOCTb — CUrHarnoB
aHanusunpyeTca B 6noke ynpasneHus BY, nocne 4ero dopMmupyeTcs curHasn Ha BKoYeHue
NnogbLEMHON MalUMHbI, YTO OoTOOpaXkaeTcsa Ha MHeMocxeme 6noka MHdopmaunoHHoro b
cBedyeHnem ceetogmopa «BknwodyeHne [MM». Ckun nogHMMaeTcss Ha MNOBEPXHOCTb W,
nonagasi B pasrpy3oyHble KpuBble, pasrpyaeTcsi B NPMEeMHbIN ByHKep Ha MOBEPXHOCTN.

B TO Bpems, Kak nmpoucxoauT noabemM [[03bl FOPHOW Macchl JIHOObIM M3 CKUMOB,
NPOUCXOANT 3arpy3ka BTOpPOro fosaTtopa, €Cnu OH [0 3TOro He Obin 3arpyxeH, a ecnu
BTOPOM [03aTop 3arpyXeH, TO NPOU3BOAMUTCA 3arpy3ka 9TOro Xe, TOMbKO YTO
pasrpyXeHHOro gosatopa, U OXugaeTca Npuxod COOTBETCTBYyHOLWEro ckuna. HauuHasa ¢
Bepcumn O 5.2, komMaHOa Ha BKNKOYEHME NUTaTens nogaeTca He paHee, YeMm 4epes 5
CeKyHA rmocrne 3akpbiBaHuUs 3aTBopa, 4YTO MNO3BOMSET AUCTAHUMOHHO MNpPeKpaTuTb
AanbHENLYo 3arpysky npu nyctom go3aTtope, BKMoYnB «PeBnsmior.

Mpyn HaxoXaeHUn ckuna B pPasrpy304HbIX KPUBbLIX UHULMUPYETCHA CUrHan ¢ gatyuka
«Ckun pasrpyxeH» [OCkP, kotopbin noctynaet B 650k ynpaBneHus BY un, B cnydae
cobnogeHnsa TeXHONOrMYeckon NocnenoBaTenbHOCTM 3arpy3km 4os3atopa U CKuna ropHom
Maccon, Cnyxut ana dopmmpoBaHma koMaHabl «[JobaButb «1» B CYETYMK CKUMOB
«[Jobblyax». MNpu aToM Ha MHemocxeme 6roka mHpopmaumoHHoro B n Ha Tabno 6noka
ynpaeneHus BY ucyesaet nHamkauma «Ckun sarpyxeH» n nossnseTtca mHankaumsa «Ckun
pa3rpyxexH».

Takaa cxema KOHTPONA MO 3arpyske U pasrpy3ke CKUMOB YCTpaHSEeT BO3MOXHOCTb
NOBTOPHOWN 3arpy3ku Ckuna v nNpefoTBpaLlaeT «MOXHbINY ydeT BblAaHHbIX HA MOBEPXHOCTb
rPY>XEHbIX CKMMOB.

HauvHas ¢ Bepcum 4.1 nporpammbl BW npegycmoTpeHa BO3MOXHOCTbL c4veTa
FPY>KEHbIX CKUMOB 3a 3aJaHHblA nepuop (Hanpumep, CyTKM unm cmeHa). [nsa obGHyneHus
3TOr0 CYeTYMKa HeoBXOAMMO KPaTKOBPEMEHHO BKMHOYUTE W BbIKNIOYUTE  Tymbnep

«PeBuauna» npu Haxaton kHonke «[llpoBepka». Ha wuHamnkatope BW oTobpaxatotcs
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nokasaHusi UMEHHO 3TOro cyeTymka (coobueHne Buga «obbiba 123 ckmny»), obee Yncno
CKMMNOB MOXHO YBMAETb NpU HaxkaTon kHonke «[poBepka» (coobuieHne Buga «Bcero 5678
CKMM»).

Mpy HaxoXgeHun NeBoro ckvna B pasrpy304HbIX KPUBLIX, APYroM CKMM HaxoauTcs B
30He [fencTBma patuvka npuxoga ckvna (AMNC) npaBoro 3arpyxeHHoro pfosartopa.
Onepauus 3arpysky NpaBoro ckumna aHasnorMyHa onepaumm sarpysku fneBoro ckuna.

Ecnn B cnyvyae HenonHou pasrpy3ku [osatopa B CKuM BCreacTBue 3aBUCaHUA
(3anunaHus) ropHon macchl B TedeHne 30 ¢ He nosiBUTCA curHan «[lo3aTtop pasrpyKeH»,
oynet
nogaHa komaHga «CeKkTopHbIM 3aTBOpP 3akpbiT» M Bce nocnegywowme. [lpy aToM Ha
nHaukatopax bBY n bW nosisutca coobueHne «[lo3aTop He pasrpyxeH». [Ana yctpaHeHus
NPUYMHBLI HEOBXOOMMO MpPOBEPUTH CTEMEHb pPasrpy’KeHHOCTU fos3aTtopa. B cnyyae ecnu
aosaTtop daktTmuyeckn Obin pasrpyXeH, NPUYNHON MOXET ObiTb HenpaBubHas (3aHMXeHHas)
yCTaHOBKa YpOBHSA curHana «[lo3atop pasrpyxeH». [lpyn BO3HMKHOBEHMM OMUCAHHOIO
COCTOSIHMSA [fanbHeunwas 3arpy3ka ©Onokupyetca [0 nosiBfeHna curHana  «[osatop
pasrpyxeH», HauuHaa c Bepcum [10 5.4 ONOKMPOBKY MOXHO CHSATb BPEMEHHbIM
BKMOYEHNEM PEBU3UU.

BHUMAHUE! [Ina npegoTepalleHus 3aBUCaHUS TOPHOM MacCbl He cnegyeTt
OCTaBNATb 403aTOP 3arpyXeHHbIM Ha 4SIMTENbHOE BPeEMS.

1.4.2.5 B nonyaBTOMatmMyeckom pexumme (Hanpumep, npu oTcyTcTBUM CBSA3M ¢ B —
NoBpEXAEHUN NNHUN CBSA3M) BO3MOXHA BpeMeHHasi paboTa 3arpy304HOro Komnrekca u
CKMMOBOro noagbema npu ydactum onepartopa, obcnyxumsatowiero annapatypy A3KI1.

Mpn atom B BY nepekntoyaTens pexuma «ABTomMat/nonyaBToMar» nepeBoauTcs B
nonoxeHwe «llonyasTomary.

KoHTpONb pasrpyXeHHOro COCTOSIHUSA CKuna Mnpou3BOAMTCHA BM3yanbHO nvbo no
coobuleHnamMm onepatopa CBepxy, MpuM 3TOM oOnepatop HaxumaeT KHonky «Ckun
pasrpy>KeH».

KoHTponb npuxoga ckvna nog 3arpy3ky onepaTtop MNpouM3BOAUT BU3yaribHO MO
nokasaHusiMm mHopmaumoHHoro tabno BY. Tonbko npy Hanuuun nHamkaumm «Ckun nog
3arpy3kon» onepaTtop HaxXumaeT KHOMKy « CEKTOpHbIN 3aTBOp OTKpbITb» (C30).

Mpn oTCyTCTBUM CKMMa NOA 3arpy3kon, Haxatvem KHonkn C30 CeKTOpHbIN 3aTBOpP
OTKPbIBATbCSA HE LOSMKEH, HE3aBMCUMO OT HaNn4nsa ropHON Macchl B 4o3aTope.

Bce octanbHble onepauun no 3arpyske gosaTtopa, KOHTPONS MOfoXeHUs NpuBo4oB

3arpy3o4Horo KomMrnsiekca AOoJPKHbl MPONCXOAUTb B aBTOMATUYECKOM PEXUME.
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PexuM MecTHOro ynpaBfieHUsi OCYyLLEeCTBNSAETCA C MOMOLLbIO MynbTa MECTHOro
ynpasneHusa MNMYM, n npegHasHavyeH B OCHOBHOM AN OnepaTUBHOW pasrpysku rpy>KeHblX
[03aTOPOB B CKUM Mpu OTKNKOYeHUn moayns ynpasrneHus MY annapatypsl A3KI ans ero
peMOHTa UM 3aMeHbI.

[Anga BKNoYEeHMS nynbTa MECTHOro yrnpaBneHus HeobXoaNUMO OTKPbIThb KPbILLKY Grioka
ynpaBneHusl, rae pacnonoxeH nepekntoyartens 13 1, yctTaHOBMB €ro M3 nonoxeHus «bY»
Ha «[MYM», nogaTtb anektponutaHne Ha nynbT MYM. C nomowbio KHOMOK «CeKTOpHbIN
3atBop OTKpbITb» C30 u «CeKTopHbIN 3aTBOpP 3akpbiTb» C33 npoucxoguT ynpasneHue
NMHEBMOMPMBOLOM CEKTOPHOro 3aTBOpa A03aTopa, a ¢ MOMOLLbIO KHONKn «Pacnpeaenutens
ropHon maccbl» PI'M npoucxoauT ynpasneHne nHEBMONPUBOAOM pacnpenenunTens ropHom
Macchbl.

3arpyska [J03aTopoB MpPOM3BOOUTCS C MOMOLLbIO KHOMKM «Bkn» un  «OTkn»
pacnosioXXeHHbIX Ha NyrbTe ynpasBreHns nuTaTenem.

lpu amomM KoHMposib 3a nPuxoOOM ckKuna nood 3az2py3Ky, pa3epy3Ky
do3amopoe 8 CKuI, a makxe 3a2py3Ky 003amopos, ocyu,ecmesissemcsi ornepamopom
eu3yalibHO U no nokasamessim maHomempa KM ycmpoiicmea 0o3upoeaHusi 20pPHOU
macco! YM.

BHUMAHUE!

Mexgy onepaTtopoM, HaxoOALMMCHA B 3arpy304HOM Kamepe, U  MaluMHUCTOM
NoAbEMHON MallUHbI JOSMKHA ObiTb JONOMHUTENbHAA CBA3b (3BYKOBas uUnu tenedoHHas),
nossonstowas nHpopmmpoBaTtb onepatopa 06 OkOHYaHWW npoLecca pasrpysky ckuna, T.K.
BO34ENCTBYSA Ha KHOMKYy «Ckun pasrpyXeH» onepaTtop BPYYHYH YyCTaHaBnvBaeT curHan
«Ckun  pasrpyxeH», cnegoBaTtenbHO, CHUMMaeT OnOKMPOBKY, NpefoTBpaLLatoLLyto
NMOBTOPHYHO 3arpysKy ckuna.

Monyaemomamuyeckuli pexum pabombl annapamypbl, a OCO6eHHO pexum
MecmHo20 ynpaesieHusi, mpebyrom om onepamopa 0cobo20 eHUMaHusi npu
3azpy3ke ckumnoe, 2s1yboko20 3HaHuUsi pabombl annapamypbl U ece20 KOMIJIeKca 8
uesloM, a makKKe yeepeHHOCmu 8 omcymcmeuu 20pHOU Maccbl 8 cKurne,
npuwedwem nood 3azpy3Ky.

1.4.2.6 Py4HON pexum OCyLLeCTBNAETCH TOMbKO MPWU OCTaHOBMEHHOW MOObEMHOM
MallMHEe NpW Hanagke annapatypbl UMK YCTPaHEHUU MPUYMH HewTaTHbIX cuTyauuin. lMpu
3TOM BTOpOW Tymbnep ycTaHaBnMBaeTcss B MONOXeHne «Py4HOW». 3OTO MNONOXeHMe
Tymbnepa 6nokupyeTr pexunmbl «ABT.» U «[1/A», ycTaHOBNEHHble MepBbiM TymGnepom.

Haxatmnem kHonok C30, C33, PIM unu «luTtatenb» MOXHO OTKpbiBaTb WM 3aKpblBaTb
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CEKTOPHbIA 3aTBOp Ao3aTtopa, Mepekniyatb pacnpegenutens rOpHOM Macchl  Un
KpaTKOBPEMEHHO BKIlOMaTb NuTaTesb.

1.4.2.7 [laTynk aBapumMHOro YpOBHSA FOPHOW MaccCbl B Ao3aTtope cpabaTbiBaeT npu
npeBbILIEHNN JONYCTUMOrO KONMM4ecTBa rOpHOM Macchbl B go3aTope. OTO BO3MOXHO Mpu
BbIXO4Ee W3 CTPOs YCTPOMCTBA [O3MPOBAHWSA FOPHOM MaccChbl (HEUCrnpaBHOCTb AaTyuka
AaBneHus U KOHTakToB MaHomeTpa OKM, pasrepmeTusaums rmgpasniMyeckor mMeccaosbl)
UNn ApYyrmx HapyLeHnsax HopmarnbHon paboTel koMmnnekca. Mpy aToM Ha MHPOPMaLMOHHOM
Tabno BY n MHemocxeme BW murailoT KpacHble nMHOMKaTOpbl «ABapurHbIA ypOBEHbY». B
3TOM criyyae HeobxoAMMO OCTaHOBUTbL Mpouecc paboTbl 3arpy3o4HOro Kommnnekca u
YCTPaHUTb NPUYUHY Nepeso3npoBKN OPHOM MaccChl B Jo3aTope.

[Mocne ycTpaHeHWa MNpUYMHbBI NEPedo3nPOBKU FOPHOWM MaccCbl HaXXaTMeM KHOMKM
«ABapUNHLIM YPOBEHb OTKI.», pacnonoxeHHon B BY, cHuMmaeTca curHan «ABapuWHbIN
ypoBeHb» B BY n BU.

Pasrpyska gosatopa npu «ABapuMHOM YpPOBHE» OOSKHA MPOU3BOAUTLCA B PYYHOM
pexvume paboTbl annapaTypsbl.

1.4.2.8 lNpwu BbIxoAe n3 cTpos yctponctea Y[M npegycmaTpmBaeTcsi BO3MOXHOCTb
BpEMEHHOW paboTbl 3arpy304HOro  Kommnnekca C UCNonb3oBaHMEM OOBLEMHOrO
A03UPOBaHUS MNpU 3arpys3ke CKUMNOB C MOMOLLBb OaTYMKOB OB6BEMHOro [A03MpPOBaHUA
«ObbemHoe gosunpoBaHne — gosatop 3arpyxeH» (JOO3) n «ObbemHoe Oo3npoBaHue —
posatop pasrpyxeH» (OOAP), ana 4yero Tymbnep «[osvpoBaHue» Heobxoanmo
nepeknoYnTb B nonoxeHme « O6bemMHoe».

1.4.2.9 [atyuk npuxoga ckuna nog 3arpysky (OMNC) coctout w3 AOByX
MarHUTOrepkoHoBbIX AaTtumkoB Tuna [OrMNMI-200, 4yto npepoTBpallaeT  BO3MOXHOCTb
OTKpPbIBAHUN CEKTOPHOro 3aTBopa MNpu 3arpyXeHHOM [03aTope W MPOCbINaHUs FOPHOWN
mMaccol B cTBOS. [lpu BbIxoAe M3 CTPOS OOHOMO M3 AaTYMKOB Ha MHAPOPMALMOHHOM Tabro
BY n mHemocxeme BU HaumHaloT muratb KpacHble nugukatopbl «HencnpasHocTs [OMNCx».

1.4.2.10 Pexum «PeBusunsa» ncnonbsyetcs s 6y10KMPOBKU ynpaBfieHUsl CEKTOPHbIM
3aTBOPOM UM pacnpegenuTeniemM ropHoM Maccbhl, a Takxe BKNIOYeHUa nutatend. Ona ero
BKIMIOYEHNA HEOOXOOMMO MEPEKITYMTL COOTBETCTBYHOLWMIA Tymbnep Ha BU n goxpatbes
3aropaHus nHgukaTtopa «PeBusns».

1.5 MapknpoBka 1 nnombnposaHmne

1.5.1 Ha kpblwke 6noka ynpaBneHus npukpenneHa Tabnuyka, Ha KOTOPOMW yKasaHbl
cnegywouwne aaHHble:

- Hagnucb «AnnapaTypa ynpasrieHUs 3arpy304YHbIM KOMIFEKCOM CKUMOBOro
noabema A3KI» TY Y 33.2-04721877-005-2010.
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- HAMMEeHOBaHWe NpeanpuUATUS-U3roToBUTENS;

- AaTa N3roToBIEHUS;

- 3aBOJCKOM HOMeEp.

1.5.2 CocTaBHble YacTu annapaTtypbl UMEIOT CreayoLLy0 MapKMPOBKY:

- HAMMEeHOBaHMe COCTaBHOWN YacTw;

- Hagnucb «B komnnekte A3KI»;

- AaTa N3roToBIEHUS;

- 3aBO/ICKON HOMep.

1.5.3 B T1abnunukax 6noka ynpasneHud, 65oka nNUTaHMS YHUPUUUMPOBAHHOIO C
nckpobesonacHblM BbIxogamu, 6noka WHEPOPMALMOHHOrO, YCTPOWCTBA A03MPOBaHUA
ropHoM maccbl, Gnoka pacnpegenurtenen, LaTYNKOB MarHMTOrepKOHOBbLIX, YCTPOWCTBaA
KOHTPOMS YPOBHSA FOPHOW MacChbl U MNyfibTa MECTHOrO YrnpaBrieHUs HaHeCeHa MapKMpOoBKa
YPOBHS B3pbIBO3aLLUNTbI U UCKpOBE3oNacHbIX Lenen, a Takke cTeneHb 3almTbl 060noyek ot

nonagaHna nbiyii N Bnaru.

1.5.4 TpaHcnopTHas MapKMpoBKa HaHeCceHa Ha ofHYy M3 BGOKOBbIX CTOPOH KaXgoro

AUMKa, B KOTOPbIE YNakoBaHbl COCTaBHbIE YacTu annapaTypbl.
1.6 YnakoBka

1.6.1 AnnapaTypa ynakoBaHa B [epeBsiHHble SILUUKW, YCTPOMUCTBO [O3MPOBaHUS

NnocTaBliAE€TCA B HEynakoBaHHOM BUAe.
bnok nutaHma SJ'IeKTpVI‘-IeCKVIﬁ NOCTaBJIAETCA B Tape 3aBOOa-N3rotoBUTENA.

1.6.2 Bce wTyuepbl, WnaHroBble U kKabenbHble BBOAbI annapaTypbl 3akpbITbl

3arnywkamu, npengoxpaHAarnwmnmMmm BHYyTpEHHNUE NOJNOCTU N KaHallbl OT 3arp93HeH|/||7|.

1.6.3 KomnnekT akcnsyataynoHHOM OOKYMeHTauum cOpoLLOpOBaH, BNOXEH B NakeT
N3 NOSINATUNEHOBOW MAEHKN N MOMELLEH B MNEPBbIN YNAKOBOYHbLIA AWMK. Tyaa Xe BrOXeH

YNaKoOBOYHbIN JICT C yKa3aHUEM:
- HAMMEHOBaHNA NPeaNPUATUA-U3rOTOBUTENS;
- YCNOBHOMo 0603Ha4YeHNs 1 HAMEHOBaHWS YNakoBaHHOW annapaTypbl;
- JaTbl YNaKoBKy;
- HOMepa nnu aMmmnnuun ynakoBLUMKa;
- wramna OTK npegnpuaTna-n3roToBUTENS.

YNakoBOYHbIN NUCT NO4MUCBIBAETCS NULIOM, npoBOoAMBLLNM YMaKOBKY U
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npeactasutenem OTK npeanpmatnsa-n3rotoBUTens.

2 OBECNEYEHUE BE30MNACHbIX CBOUCTB

2.1. AnnapaTtypa A3KI1 cooTtBeTcTBYeT TpeboBaHuam 3akoHa YkpaumHbl «O6 oxpaHe
Tpyga» Ne 2694-XIl ot 18.11.12 r., ACTY 7114:2009, NOCT 12.2.007.0, TOCT 12.2.020,
FOCT 22782.3, TOCT 22782.5, TOCT 24719, TOCT 24754, HIMAOI 10.0-1.01-10, "lMpasun
6esonacHocTM B yronbHbix waxtax 2010 r.", «[lMpaBun TexHM4ecKkom aIKcnnyaTauum
3NEeKTPOYCTaHOBOK noTpebutensa», «PykoBogctea no 6e3onacHOMy nNpou3BOACTBY paboT B
NoA3eMHbIX YCroBusax», «PykoBoAcTBa MO PeBU3UMM, Hanagke W UCMbITAHUIO MOA3EMHbIX
SNEeKTPOYCTaHOBOK LUAXT».

2.2. K pabote c annapaTypou pJonyckalTcs nuua, npowegwme cneynanbHbIn
WHCTPYKTaXX NO MpaBunaMm Mofib30BaHWSA annapaTyporM U M3yyYuBlUME HacTosiwee

PYKOBOZCTBO MO 3KChnyaTaumu.
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2.1.3 3anpewaeTcs:

- HapywaTb LeNnoCTHOCTb Nnomo;

- HapywaTb LeNoCTHOCTb 3anMBKM TEPMOPEAKTUBHLIM KOMMAayHAOM,;

- BHEeceHue U3MEHEHUI B KOHCTPYKLMIO COCTaBHbIX YacTen annapaTypbl

2.2 Cpepactea obecneveHns B3pbiBO3aLLMThI
2.2.1 YpoBeHb 1 BUA B3PbIBO3aLLMTbl COCTaBHbIX YacTen annapatypbl No

FOCT 12.2.020-76 npuBeneH B Tabnuue 2.

Tabnuua 2
CreneHb
5 SALNTHI YpoBeHb u BUA
HanmeHoBaHMe cocTaBHOM 4YacTu 060/104KN MO 3aluTbl NO
FOCT 14254 rOCT 12.2.020
Bnok ynpaenexua BY IP54 PO MNa
Brok nidpopmaumoHHsin A IP20 CneunanbHoro
Ha3Ha4yeHus ¢
nckpobesonacHbIMu
uenamun Na
YCTpPOMCTBO A03MpOoBaHNs ropHon maccel YAM IP54 PO Na
Brnok nuTaHms yHUUMPOBaHHbLIN C IP54 PB 3BWNa
nckpobesonacHblM Bbixogom bl 12.12
bnok pacnpegenutenen 6P IP54 PO NaC
[latymk marHmtorepkoHoBbin MM IP54 PO Na
YCTPOMNCTBO KOHTPOIs ropHon macchl YKI'M IP54 PO Na
[MynbT MmecTHOro ynpasnexus NyM IP54 PO MNa

B3am. uHB. Ne | MxB Ne ay6n |lMoan. n gata

2.2.2 bnok ynpaeneHua bY
BapbiBo3alwumTa obecneumBaeTcs ranbBaHN4YECKUM pasgenieHnem nckpobesonacHbix Lenen
nctodHuka bl 12.12 n uenen nNMHUKN CBA3M ¢ NoMOLLb0 onTpoHoB V32 1 V33 B MY
[MyTn yTeukun n anekTpuyeckme 3asopbl Mexay pasgensemMbiMn LensmMu, He MmeHee, 3 MM
2.2.3 bnok nHgopmaumnoHHbin b

Cunoasa uenb 220 B ranbBaHu4ecku pasgeneHa c octanbHbiMu uensmn BU ¢
nomowbio TpaHcdopmatopoB T1 n T2. NyTn yTeuykn M 3anekTpuyeckme 3a30pbl Mexay
OTKPbITBIMM TOKOBEAYLWUMN YacTamu cunoson uenun 220 B n octaneHbiMn uenamu BU He
MEHe 6 MM.

MckpobesonacHaa uUenb NUHUMM CBSA3U ranbBaHWYECKW pasgenieHa C ocTarbHbIMU
uensamu BU ¢ nomowbo ontpoHoB V8, V9, 3anuTbiXx TEPMOPEAKTUBHLIM KOMMayHAOM, U
3anuTaHa oT oTAenbHoro TpaHcopmatopa T2. TpaHchopmaTop YCTONYMB K ANIUTENbHbBIM
KOPOTKNM 3aMbIKaHUAM BTOPMYHOM OOMOTKM, a ero BTOpu4Hasa obMoTKa BbIMOSIHEHA B BUAE

oTaenbHon cekummn. KoHcTpykuunsa BU obecneunBaeT anekTpuyeckme 3asopbl U NyTU yTEYKN
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MeXay uensmu, CBA3aHHbIMW C UCKpOBe3onacHOW Lenbi U MPOYUMU ANEKTPUYECKUMU
uensamu He meHee 10 mm (3MM B KOMNayHAeE).
HanpsikeHne B Lenv NMHUM CBS3M OrpaHU4eHo € NOMOLLbI0 cTabunutpoHos VD7, VDS8.
MoHTax nckpobesonacHbIx Lenen BbinosHeH B cooTBeTcTBumM ¢ FOCT 22782.5-78.
Kopnyc B/ onnombuposaH.
2.2.4 bnok pacnpegenutenen bP
KaTywkn anektpomarHAUTOB MNHeBMopacnpegenuteneni CHabXeHbl  3alUTHbIMK
LWYHTaMW, NPUANTBIMU ANOKCUOHBIM KOMNAayHAOM K CaMUM KaTylwkam. 3alMTHbIE 3NEMEHTDI
wyHToB (VD2...VD4, C1...C3) TpompoBaHbl. 3a30pbl Mexay uensaMm obMOoTKM U BXOLHbLIMA
nckpobesonacHbIMU LENAMIN COCTaBMAIT HE MeHee 2 MM B 3arnuBKe.
2.2.5 YCTpPONCTBO KOHTPONA yPOBHSA ropHon maccel YKI'M
B3pbiBo3awmTta obecrneynBaeTcsd TEXHUYECKMMU peLleHUsS MU pafapHOro ypoBHemepa
VEGAPULS 68.
2.2.2.4 bnok nutaHuna blr12.12.
MckpobesonacHOCTb BbIXOOHOM Lenu 6rioka obecneumBaeTcss OrpaHUYeHWeM Toka W
HaNPSKeHUs 3aWMTHbIMWN dnieMeHTammn 6rnoka nutanna br12.12.
2.3 ObecneyeHune 3aWmnTbl OT NOPAKEHNSA IANEKTPUYECKUM TOKOM.
M3pgenve no crnocoby 3awmtbl 4enoBeka OT MOPaXeHUs INeKTPU4eCKMM TOKOM
cooTBeTcTBYeT knaccy | (6nok nutanusa bl 12.12, 6nok nHgopmaumoHHbii BA) u knaccy i
(octanbHble 6nokn) no NOCT 12.2.007.0.

3 ICNOJNIb3OBAHUE NO HASHAYEHUIO

3.1.1 MalnHNCTbI NOABEMHON YCTAHOBKM AOMKHbI 3HATb HA3HaYeHue, YCTPOMCTBO U
MPUHLUMN OEACTBUS annapaTypbl, NpaBuia ee akcnnyaTaumMm n TeXHUKY 6e30nacHOCTW.

3.1.2 lMepen BbINOMHEHWEM TEXHUYECKOro OOCMYXMBAHMSA W MNaAHOBbIX TEKYLUX
PEMOHTOB annapaTypbl HEO6X0AUMO:

pasrpy3vTb 403aTOop;

yGpaTb CKUMbl U3 30HbI ENCTBUS CEKTOPHOIO 3aTBOPA;

OCTaHOBMUTb NOABEMHYIO MaLLUHY;

OTKIMIOUYUTb HaNPSKEHWE 1 JaBNeHne NUTaHus annaparypbl.

3.1.3 Hanadky annapamypbi criedyem npou3eodumb 8 PYy4YHOM pexume
MoJILKO NMpu He3azpyXeHHoOM do3amope, NpuU omcymcmeuu ckuna e 3oHe delicmeusi
CEeKMOPHO20 3ameopa U OCMaHO8JIeHHOU nodbLeMHOU MawuHe, a makKxe npu

omcymcmeuu irodell 8 30He delicmausi NOOBUXHbIX MEXaHU3MO8.
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3.1.4 BHUMAHWE!

Mpn pemoHTe 1 0CcMOTpe CTBONA U ApyrMx paboTax cneayeT OTKNIOYUTbL HanpsKeHne
W [aBneHue ©xXaToro BO3dyxa MUTaHWA annapaTtypbl, pasrpy3vs npeaBapuTeribHO
posatopbl. [Ina cHATMA  AaBneHns HeobxoouMMO 3aKpyTUTb BeHTUNb B nogaum cxatoro
BO3[yXa B YCTPOMCTBE BO34yxonoarotoBku YB, HaxoadawemMcs B 3arpy304HOnN Kamepe.

OTKMNoYeHNe ©N BKITHOYEHME INEKTPUYECKOro HanpsKeHUst U JaBrieHUs CXaToro
BO34yXxa MUTaHusA annapatypbl HEOOXOOUMO NPOU3BOAUTL TOMBKO MPU Pasrpy>eHHOM
posartope.

3.1.5 [lepezoH ckunoe pexkomMeHOyemcsi npou3eodumb mMOJILKO npu
pa3s2pyXeHHbIX do3amopax, OmKJ/Il04YeHHOM OaeJieHuUu cxkamoz2o eo3dyxa, u nociJie
3moeo 8K/1l4YeHHOM mymbriepe «Peeu3usi» Ha 6;710ke uH¢hopmayuoHHoM BU.

3.1.6 AnnapaTtypa HauMHaeT paboTaTb Cpa3dy >Xe MOCne BKIOYEHUST HANPSKEHNUS U
nodayn [JaBfeHUsA CXKaToro BO3gyxa, MO3TOMYy HaxolumbCsi 8 30He IMOO8UXKHbIX
anneMeHmoe do3amopa usu npueodoe 3anpeuw,aemcs.

3.1.7 lMpuBaska annapaTypbl K Uenu YynpasneHna nutatenem JosmkHa ObiTb
BbIMOSIHEHA Taknm obpa3oM, 4YTOObI MPU OTKMAYEHUWU ANEeKTpuYeckoro 6rnoka nNUTaHus
annapartypbl NIpMBOA NUTaTENA OTKMOYarcCs.

brnok nutaHmna anektpuyeckun bl 12.12 Heobxogumo pacnonaraTb TOSMbKO B
3arpy3oqHOn Kamepe, NpUCOeaMHAS ero K WCTOYHUKY 3SIEKTPOIHEPrun, K KOTOPOMY
NOAKMNIOYEH M NpUBOA NUTaTens.

3.1.8 Bbixog o6beMHOro gatymka aBapuUMHONO YPOBHSA FOPHOM MacChl B go3aTtope
KaTeropu4yecku sanpeljaeTcs rnogknoyatb Ha Bxoh O06bLEMHOro gatymka HOMWHanbHOM
A03bl.

3.1.9 lNepen paboTton annapaTypbl B OAHOM M3 YyKa3aHHbIX PEXMMOB pPaboThl
Tymbnep nepekniyYeHnss cnocoboB AO03UPOBaHUA OOMKEeH ObiTb YCTaHOBMEH B
COOTBETCTBYHOLLEE MNONOXEHNE «OOBEMHOE» NN «BECOBOEY.

3.1.10 lNpwu npuxoge ckuna nofd 3arpy3ky B noslyaBTOMaTtU4yecKoM pexumme paboThbl
annapartypbl paspeluaeTcs, ybeamsBLUMCb B OTCYTCTBUU B CKUME FOPHOM MacChbl, yCTaHOBUTb
C NOMOLLbI0 KHOMKN «Ckun pasrpyxeH» coctosHne «Ckun pasrpyXeH» 1 3ateMm ynpaBnsTb
NPVMBOOOM OTKPbIBAHUSI CEKTOPHOrO 3aTBOpa C MNOMOLUBIO KHOMKN «OTKPbITb CEKTOPHbIN
3aTBOpPY.

3anpewaemcsi ynpaessimb € 3MOM peXume ocmasibHbIMU npueodamu
3ag2py304YHO20 ycmpoucmea.

3.1.11 Mpn nosiBNEHUN aBapUMHbLIX U HEMOHATHbLIX (HENOrMYHbIX) CUrHaroB Ha

MoAyne WHAMKauMM MHOopMaUMOHHOro 6roka WM Ha moayne Grioka ynpaBneHus,
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Hanpumep, OOHOBPEMEHHOrO nosiBneHns curHanoB «CeKTOpPHbIN 3aTBOP OTKPbLIT» U
«CeKTopHbIN 3aTBOP 3aKkpbiT», a Takke OAHOBPEMEHHOro Hanuyusi curHanoB «[lo3aTop
3arpyxeH» u  «[losaTop pasrpyxeH» criegyetr HeMensieHHO OCTaHOBUTb MOABbEMHYHO
MaLUWHY N YCTPaHUTb HEUCNPAaBHOCTb.

3.1.12 [lepen BKMKOYEHMEM NOABEMHOM MaluMHbl cnegyeT ybeantbca B
COOTBETCTBUN MONOXeHUss Tymbnepa Ha MHpopmaunmoHHOM Ornoke W nepeknoyaTens
BblOpaHHOMY pexumy paboTbl, a Takke obpaTuTb BHMMaHue Ha BblOGpaHHbIM CNocob
[03MpPOBaHUS.

3.1.13 ExxecMeHHO JomKHa NpoM3BOANTLCSA NPoBepKa paboThbl annapaTypbl.

BHumaHume!

3.1.14 Tlpu ycTaHOBKE PYYKM MepeknovaTens pexumoB paboTbl B MOMOXeHue
py4YHOM pexmum «PP» CEeKTOpHbI 3aTBOP 3aKpbliBaeTCsl Nog AencTBMeEM COBCTBEHHOIMO Beca,
a npmBof nNuTaTena oTKIo4aeTcs.

3.1.15 Uenb curHanusaumm annapatypbl «[luTatenb BKAOYEH» [OMKHA ObITb
cBsi3aHa CO CBOOOAHBIMM  3aMbIKAOWUMUCA MPU BKAKOYEHUN KOHTaKTamu nyckaTens
npuBoga nuTatenss c cobngeHMem TexHudecknx TpeboBaHuin, obecneudmnBaroLmnx
B3pbIBO3aLLMLLEHHOCTL 060PYa0OBaHMS.

3.1.16 [lepen neperoHoM ckuna C MNPOMEXYTOYHOMO Ha HWXHUA TOPU3OHT WK
BblJa4Yen rOpHOM MacCbl C HWXHEro ropuMsoHTa, 403aTOp Ha MPOMEXYTOYHOM rOpU3OHTE
AOIMKEH ObiTb pasrpykeHHbIM, a HanpshkeHne M OaBfEeHME CXaToro BO3dyxa NUTaHus
annapaTypbl Ha MPOMEXYTOYHOM rOPU3OHTE - BbIKIKOYEHHbBIMMU.

3.1.17 CekTOopHbIN 3aTBOp Ao3aTopa Ha MNPOMEXYTOYHOM TFOPU3OHTE HEe [OSKeH
NPOM3BOSIbHO OTKPbIBATLCS MPU BbIKMIOYEHHOM HaMNPsPKEHUM N OTKNIOYEeHUU OaBneHus
CXKaToro Bo3ayxa nutaHna annapaTypbl.

BHumaHue!

3.1.18 Ha mMHorokaHaTHbIX NnogbemMax, He MMELLNX NOCaAoUHbIX NOLWAnoK, CUurHan
O npuxode CKuMMa wucyesaeT nMocre pasrpyskn p[osatopa B CKMN M NOSABNSAETCS
KpaTKOBPEMEHHO BHOBb MNPV OBWXEHUU CKUMa BBEpPX, T.€. KOrga MarHUTbl CKuUMna BXOAAT B
30HY AENCTBUA JAaTYMKOB NOSIOXKEHNSA CKUMA, NPU 3TOM CEKTOPHbLINA 3aTBOP HE OTKpbIBAETCA.

3.1.19 lpun nosiBneHun curHana «HewucnpaBHOCTb AaTYMKOB Mpuxoda CKunay,
paboTa NoAbEMHOM MaluHbl AOMKHa ObiTb ocTaHoBneHa. [lpu nogadve ckuna nog
3arpysky, OCTaHOBKa MNOLBbEMHOW MalUMHbl MPOUCXOOUT MO CBETOBOMY CUrHasny Ha
MHpopmaunoHHom 6rnoke BU mawmHucToM nogbema, nNpy 3TOM KOHTaKTbl pene 6noka B
MOryT UCMOMb30BaTbLCA AN GIIOKMPOBKM BKITHOYEHUS NOABEMHON MaLUMHbI UM BKITHOYEHUS

3BYKOBOIo CrHaria oo OKOH4aHuaA npouecca 3arpy3km ckumna.
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MosiBneHne murawouwiero curHana «bnokupoBka oTkpbiBaHus C3» Ha BY rosoput o
paccornacoBaHMm OCHOBHOIO W AyOGnuvpylowero KOHTYPOB YNpaBfeHUs OTKpbIBAHUEM
CEKTOPHOro 3aTBOpa U BO3MOXHOM HencnpaBHocTh BY. MNpn aTom BnokMpoBKa OTKpbIBaHUS
CEKTOPHOro 3aTBopa CHMMaeTCs TOMbKO Mocne nepexoga B pyyHou pexum. [locne
NOSIBIIEHNA YKa3aHHOro curHana nepen [JanbHenwen 3akcnnyatauMen annapaTypbl
Heo6xo4MMO TLiaTenbHO NPOBEPUTL ee paboTOCNOCOBHOCTD.

3.1.20 Mepen cnyckom annapaTtypbl B LWaxTy Ha MOBEPXHOCTU OOIMKHA ObiTb
nposepeHa ee paboTocnocobHOCTb.

3.1.21 lNocne MOHTaXxa 1 Hanagku annapaTtypbl B 3arpy304HON Kamepe oHa [OSKHa
ObiTb onpoboBaHa BHayane B pyvyHOM (HanagovyHOM) pexume, a 3aTeM B
noslyaBTOMaTM4YECKOM N aBTOMaTUYECKOM peXMMaX.

3.1.22 3anpewjaeTtcs BKMYaTb NOLLEMHYH MalUMHY OO OKOHYaHMs npolecca
pasrpy3kvs gosatopa B CKUM WU 3aKpblBaHUS CEKTOPHOrO 3aTBOpa MpW HanuMyuu ckuna nog
3arpyskon u npu pabote annapatypbl B aBTOMaTUYECKOM U PYYHOM peXxmnmax.

3.1.23 lMpuesaska annapatypbl A3KIT k uenamMm annapaTypbl (CUCTEMbI) yNpaBneHus
NnoobLEMHON MallMHblI OOMMKHA ObiTb BbIMOMHEHA Takum obpasom, 4Tobbl nocne nwboro
BbIKMIOYEHNA NoabeMHON MawwuHbl annapatypon A3KIT BkniyeHne ee npou3BoaUIIoCh
TONbKO MALMHUCTOM nogbema.

3.3 lNoarotoBKka U3genus K UCNofnb30BaHMIo

3.3.1 MoHTax annapatypbl NpPOM3BOOMUTCA B COOTBETCTBUM C IIIEKTPUYECKON
npuHumnuansHon cxemor A3KIT 00.000 33 n TexHONOrM4YecKkon cxeMom NpUMEHEHNS
(MpunoxeHue A).

3.3.2 Bce coctaBHble 4acTu  annapatypbl, Kpome 65i0ka WMH(OPMAaLMOHHOrO,
MOHTUPYIOTCA B 3arpy3ovyHon kamepe. K MecTy MOHTaxa annapatypbl LOMKHO ObiTb
nogeeneHo HanpshkeHne 380/660 B n cxaTbin Bo3ayx gasnerHnem 0,3-0,6 MlMa.

3.3.3 KpenneHne OnOKOB K CTeHe Kamepbl MOXeT ObiTb OCYLLEeCTBMEHO ABYMS
cnocobamu: HaBeCcKOM Ha aHKepHble BOMThbl NN HABECKOM Ha CBApPHYK PaMHYH KOHCTPYKLMIO
(wmT).

3.3.4 [atynmkm MarHMTOrepKoHOBble  MOHTUPYKOTCA Ha  WU3rOTOBIIEHHbIX U
3aKpenmneHHbIX MO MECTY KPOHLITENWHax TakuMm obpas3om, 4TOObl OHM KOHTpONMpoBanu
KpanHue nonoXeHust NoABMXKHbIX 06BHEKTOB.

3.3.5 MoHTax ycTponcTBa [O3MPOBAHUA TOPHOW Maccbl MPOM3BOAUTCS B
COOTBETCTBUM C pyKoBOACTBOM Mo akcnnyatauun YOM 00.000 PO wn HacTosiwero

PYKOBOZCTBA MO 3KCryaTauuu.
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3.3.6 MoHTaxx 6noka nuTaHus 3NEKTPUYECKOro NPOM3BOAUTCA B COOTBETCTBUM C
pykoBoacTeom no akcrnyataumm BIrY1M.000P3 n Hacrtoswero pykosoacTsa.

3.3.7 DnekTpnyeckue n nHeBMaTU4eckne kabenu n wnaHrm crnegyeT MOHTMPOBaTb C
Yy4eTOM 3aLMTbl UX OT MEXaHUYECKUX MOBPEXOEHUN.

Cwunoeble wrnaHrm oT 6Groka pacnpegenutenen K MHEBMOUMIMHAPAM CEKTOPHOro
3aTBOpa W pacnpenenqTensi ropHoNn Macchbl OOIMKHbI OblTb MPUKPENSEHbl K KOHCTPYKLMAM
XOMyTaMu C  3MacTUYHbIMU MPOKNagKamMn BO M3BexaHue UCTMpPaHUA Npy NoKadMBaHUK
UMNNHOPOB.

3.3.8 [Ina MoHTaxa annapaTtypbl MpUMEHSieTCA OOblYHbIN  Habop crnecapHbIX
WHCTPYMEHTOB U YeTblpe AoMKpaTa rpy3onogbeMHOCTBIO S TOHH KaXabli.

3.3.9 [Tllocne OKOHYaHMS MOHTaXHbIX paboT npoBepsieTcs NPaBUSTbHOCTb
noAcoeAMHEHUS LNAHroB U kabenen.

3.3.10 KpOHWTENH pacTsKKW, KpenexHble  Un3genusi, 3nekTpudyeckne wu
NHEeBMaTMUYECKME NIMHUKN CBA3U U3FOTOBUTENEM HE MOCTaBIIAKTCA.

3.3.11 BO3MOXHble HEeUcnpaBHOCTN U MeTOAbl UX YCTPAHEHUA NMpuBeaEHbI

B Tabnuue 3.
Tabnuua 3
HaumeHoBaHue
HeMcnpaBHOCTH, ©
BHeLWHue 2 o
BeposTHasa npuyuHa MeTopa ycTpaHeHus s =
NposiBNEeHUs n ST
[OMNONHUTENbHbIe é’-
NPU3HaKu
1 Annapatypa OTtcyTcTBYEeT MpoBepUTb NNHWUIO CBSA3N
yrnpasreHus He HanpshKeHWe NUTaHusa | annapaTypbl C LWAXTHOW
paboTtaet Ha BXoge B 3MEeKTPOCETbIO N YCTPAHUTL
annapartypy 06pbIB, €Cr OH UMeeTCsH
2 NHeBMOULMMHAPI 1. OTcyTcTBYET 1. MpoBeputb
3arpy3o4Horo AaBreHne CxXaToro NMHEBMATUYECKYIO NINHUIO
KomMnnekca He BO3[yxa Ha BxoJe B CBS3M annapatypsbl C
cpabatbiBatoT nNpu annapartypy NCTOYHMKOM CXaToro
nogaye curHanos BO3yXa U YCTpPaHUTb
ynpasneHus 00pbIB, €CrM OH MMeeTCcH
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Mpogomxenune Tabnuupbl 3

HaumeHoBaHue
HEeUCNpPaBHOCTH,
BHelUHue
NPOSAABIEHUSA U
OONOJNTHUTeNbHbIe
NPU3HaKn

BeposaTHasa npuynHa MeToa ycTpaHeHus

Mpumeva-
Hue

2. 3arpsasHeH punbTp | 2. OTKPbITb KPbILLKY

Ha BbIxofe ycTpouncTtea | punetpa N-MKO0125
BO34yXOMNOLrOTOBKM yCTpOMUCTBA
BO3yXONOArOTOBKM,
PUNbTP NPOYUCTUTL U
NOCTaBUTb €ro Ha MecTo,
3aKpbITb KPbILLKY ounbTpa
yCcTponcTea
BO34yXOMNO4rOTOBKU

3. MNMoBpexaeHbl 3. MNMpoBepuTb cuoBble
CUNOBbIE LUNAaHMM LunaHry, coeguHsowme
Gnok pacnpegenuTenen c
NHEBMOLUMNNHAPAMU
CEKTOPHOro 3aTBopa u
pacnpegenuTensi rOpHOn
Macchbl

B3am. uHB. Ne | MxB Ne ay6n |lMoan. n gata

3.4 Vcnonb3oBaHne nsgenusa

3.4.1 TlogknounTb OGNOK NUTaHMS YHUMPUUUPOBAHHBLIN K LUAXTHOW 3fEKTPOCEeTU
HanpskeHnem 380 (660) B, a ycTponcTBO BO34YyXONOArOTOBKN — K LUAXTHOW MHEBMOCETH
pasnennem 0,3-0,6 MlMa.

3.4.2 OTKpbITb BeHTMNb B nogaun paBneHWsa cxaTtoro BO3dyxa B annapaTypy,
pacnosioXXeHHOro B YCTPOMCTBE BO34yxX0onoArotoskn YB.

3.4.3 lpoBeputb paboTy annapaTypbl B aBTOMaTu4eckom pexume. [na 3Toro
nepeknoyaTenb  pPeXumMoB  MNOCTaBUTb B MNOMOXeHue  «ABTOMaTMyeckoe», a
nepekrnoyaTens Buaa 4o3npoBaHus — B NoroxeHne «Becosoe [o3vpoBaHue».

MalmHNCT NnogbEMHOM MalUWHbI NOAAET CKMM nog 3arpy3ky (MpeaBapuTeribHO CKun
A0SKeH NobbiBaTh B pasrpy304HbIX KpMBbIX SIMO0 B MONyaBTOMaTUYECKOM PEXMME HaxkaTa
kHonka «Ckun pasrpyxkeH» Ha BY), nonyumB curHanbl Ha 6roke WHGOPMaUUOHHOM
"[losaTop 3arpyxkeH" n "CeKkTOopHbIN 3aTBOP 3aKpbIT", 3aTeM NOAHMMAET 3arpy>XeHHbIN CKUM
Ha pa3srpy3ky, nonyymB curHanbel "[o3atop pasrpyxeH", "CeKTOpHbI 3aTBOP 3aKpbIT".
CeKTOpHbIN 3aTBOP B aBTOMaTMYECKOM peXUME OTKPbIBAETCS TOMbKO MPU Hannyuu ckuna

nopa 3arpy3|<0171 M 3arpy>xeHHom go3artope.
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3.5 CepBUCHbIE pexMMbl annapaTtypbl.

CepBuCHbIe pexnmbl BIOKOB annapaTtypbl CryXaTt AnAs NPOrpaMMHOr0 M3MEHEHMUS
4YacToTbl MNpuemonepenaTymkoB, YTO ObiBaeT HeobOxoaMMO AnA 3awmTbl OT BAUAHUS
nomex, ocobeHHo npu paboTe OBYX KOMMMEKTOB MO Mnapam, MNPOSIOKEHHbIM B OOHOM
kabene, a Takke HaCTPOMKN HEKOTOPLIX APYrMX NapamMeTpoB.

3.5.1 [Ina nepeBoaa B cepBUCHbIN pexnm BU Heobxoanmo BbIKMOYUTL NUTaAHUE M
BKIMOYNTb €ro nNpu Haxartown kHorke "[poBepka” M BbIKNIOYEHHOM Tymbnepe «PeBuaunsay.
[Mocne oTnyckaHUA KHOMKW B BEPXHEW CTPOKE TEKCTOBOro AMCnnes NosiBUTCA coobLieHue
Bunaa "Ckopoctb 2400", obosHadvarowlaa CKOpPOCTb npuemMo-nepedaTtymka cBasm ¢ bBY.
BennunHa ckopocTtn MoXeT npuHumaTth 3HadeHnsa 2400 (no ymonyanuio), 1200, 600 6O/
N MOXET BbITb M3MEHEHa HaxxaTuem KHornku "MpoBepka”

Mepexoq Kk cnegywwuMm  CTpaHULAM  HACTPOEK  CEepPBUCHOMO  pexuma
OCYLLECTBNAETCA C MOMOLLbI0 KPaTKOBPEMEHHOIO BKNOYEHUs Tymbnepa "Peusnga". Ha
HUX aHanornm4yHbiM 0bpa3omM ycTaHaBNMBaKOTCA aApec YCTPONCTBA U CKOPOCTb 0OMeHa no
npoTokony Modbus.

3.5.2 [1na nepeBoaa B cepBUCHLIN pexnm BY Heobxogumo B pexume "AsTomaTt"
Ha)kaTb ogHoBpeMeHHO kHonku "F" n "Copoc ABY", nocne 4ero (yaepxuBasi KHOMKK) Ha
KOPOTKOE BpeMs BbINTU U3 pexnma "ABToMaTt" 1 BEPHYTLCS B HETO.

M3meHeHne HacTpoek Ornoka ocylecTBnsieTca Mno MnoAckaskam Ha TEKCTOBOM
auncnnee. B cepBUCHOM pexnme yCcTaHaBNUBAKOTCHA: CKOPOCTb npuemonepenaTtyunka ans
cea3m ¢ bW (gomkHa coBnagaTtb C ycTaHoBneHHOW Ha BW), paspelwlaeTcs/3anpewiaerca
ncnonb3oBaHve pagapHoro gatymka YKIM, npu akTMBHOM pajape yCTaHaBnuBakTCH
noporn opMMpoOBaHUS CUrHANoB «BOyHKep-HakonNuTeNnb pasrpyxeH» un  «byHkep-
HaKoMUTEenb 3arpyXeH», paspeluaeTtcd/3anpelaeTcs UCMNONb30oBaHME aHanoroBoro
AaTtyvka OaBneHusl, Npu akTMBHOM OaTyMKe yCTaHaBfMBalTCA MOporn hopMUpOBaHUS
curHanos «aeapusa Y[OM», «gosatop pasrpyXeH», «403aTop 3arpyXeH», «aBapuiHbIN
ypoBeHb», HaumHas ¢ Bepcumn MO 5.4 Bo3aMOXHa KanubpoBKka KaHana M3MepeHusi Beca:
yctaHoBka «0» (ypOBHSI CUrHana npuv HyneBOM LaBrfieHUMW, UKW BXOAHOM Toke 4MA) u
4YyBCTBUTENBLHOCTU. [lanee paspeluaeTcs/3anpeLlaeTca UCNosfib3oBaHMe pexnma BbiBOAA
OTnagoyHon uHdopMaumm (NpyM paspeLleHHOM pexume OoTnagkm BO Bpems paboThbl
annapaTtypbl HaXaTnem KHOMKM "F" MOXHO BbI3BaTb MHOMKALMIO CNYyXebHoM nHdopmMauum
O TeKyLlleM cocTosiHun BY). Takke MOXHO 3aaTb OOUH U3 TPEX PeXnMoB (hopMMpOBaHMS
curHana «[llyck nutaTensa»: BpeMeHHO (N0 YMON4YaHuIo) - MOcne MOsIBNEHUA curHana
«lMutatenb BkNoYeH» «[lyck nuTaTens» CHMMAaeTCs, BKMOYEH MOCTOSHHO (CHMMaeTcs

TOJIbKO MpPWU OTKIMKOYEeHUN nnuTaTtend BMecte C CUrHariom «CTOI'I))) nnn «OguHOYHbBINY (I'Ipl/l
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3anycke dopmMupyeTca OOHOKPATHbIA UMMNYNbC ANAUTENBbHOCTLbID 2,5 CeKyHAabl,

BHE

3aBucumocT OT curHana «[llutatenb Bkno4veH») B 3aknoyeHne yctaHaBnuBaeTcs

ONTNTENIbHOCTb 3adepXKUN nepen OTKPbITUEM CEKTOPHOINo 3aTBopa Mnocsie rnpuxoga cCKuna

nop, 3arpysaky.

3.6 Hdopmauma ana Hactporkn Modbus RTU cepsepa

K HacTtodwemMy MOMEHTY alnnapaTtypa noaaepxmeBaet KomMaHAy 4YTeHUud no

npoTokony Modbus (dpuanyeckas peanusaums RS485).

3.6.1 CopgepxaHume n agpeca JOCTYNHbIX ANSA YTEHUA PErMCTPOB AaHbl B Tabnuue 4.

Tabnuua 4

Appec | K-Bo 6ant

CopepxaHue permcrpa*

1

2

Butbl 0...7. — naBnenne B YIM (Bec gosartopa), Hyneeoe 3HayeHune
COOTBETCTBYET HEUCNPABHOCTU (UM OTCYTCTBUIO) AaTyunka, 1 ea=0,5T.
Butbl 8...15. — ypoBeHb B ByHKepe, %. 3HayeHune 255 cooTBeTCTBYET

HEeMcnpPaBHOCTM (MM OTCYTCTBUIO) pafgapHOro AaTymka YpoBHS.

[1Byx6anToBOe YNCMO — COAEPXKMMOE CHETUYMKA CKUMOB.

MepBbii 6Gant

b0, bl — pexum paboTtbl BY:

00 — aBTomart, 01 — nonyastomart, 10 — py4HOMn

b2 — nosnposaHne Becosoe,

b3 — peBunaus

b4 — ByHkep 3arpyxeH

b5 — ByHkep pasrpyxeH

b6 — nuTatenb BKMOYEH

b7 — pacnpegenuTens ropHOM Macchl nepeseaeH
BTopon 6ant

b0 - aBapuiHbIN YpOBEHDb

bl - posaTtop 3arpyxeH**

b2 - posaTtop pasrpyxeH**

b3 - pasrepmeTusauna YOAM

b4 - cekTopHbLIN 3aTBOP 3aKpbIT

b5 - ckun 3arpyxeH

b6 - ckun nopg 3arpyskon

b7 - HencnpasHocTb AINC
Tpetuin 6ant

b0 - ckun pasrpyxeH,

bl — paspeweHune pabotbl MM

b2 - ecTb cBA3bL C BY,

b3 - Ckun 3arpyxeH.
YeTBepTbit 6anT — cocTosiHne BxoaoB bY

b0 - C3 3akpbIT

bl - C3 oTkpbIT

b2 - pacnpepenutens 'M

b3 - 06beMH. Ao3aTop 3arpyxeH

b4 - 06beMH. go3aTop pasrpyxeH

b5 - 6yHkep pasrpyxeH

b6 - 6yHkep 3arpyxeH

b7 - nuTaTenb BKOYEH
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MpogomkeHune Tabnuupl 4
5 2 MepBbIi 6anT — cocTosiHMe BxoaoB bY
b0 - 3aHat PI'M
b2 - posaTtop pasrpyxeH
b3 - posaTtop 3arpyxeH
b4 - ABapunHbIN YpOBEHb
b5 - aBapusa (pasrepmeTtusaums YB[)
b6 - ArNC1
b7 - ArNC2
BTopown 6anT - peseps
6 2 [Byx6anTtoBoe uncno — gasnexHune B YAM (Bec gosatopa), 1 en=0,1T
HocTtynHo, Ha4nHasa ¢ Bepcun MO 5.3
7 2 [1Byx6anToOBOE YMCNO — BEC BbIFPY)XEHHOW B CKUMN FOPHOW Macchl B
nocrnegHem 3akoH4eHHom uukne, 1en=0,1T
HocTtynHo, Ha4ynHasa ¢ Bepcun MO 5.4
* nHcpopmauma gana gna 5 sepcum MO annapaTypbl
** oHOBpEMeHHas yCcTaHoBKa B «1» 0603HavaeT 3aBncaHne ropHon Macchbl B
posartope.

3.6.2 CkopocTb 06mMeHa 1M agpec AOSMKHbI COOTBETCTBOBATbL YCTAHOBMEHHbIM B B/
(cm. n.3.5.1).
4 TEXHUYECKOE OBCITY>XUBAHUE

4.1 OpraHusauusi TEXHNYECKOro obCnyXMBaHUs, NITAHOBOrO TEKYLLero pemMoHTa u
YCTPaHEHNS BO3MOXHbIX HEWCNPaBHOCTEM W  OTKA30B WU3Oenus OCYLLEeCTBMSieTCs B
cooTBeTCTBUMN C «PYyKOBOACTBOM MO TEXHMYECKOMY OOCNYXXMBAHUIO U TEKYLLEMY PEMOHTY
000pyaoBaHMS U TEKYLLEMY PEMOHTY LLAXT C MPUMEHEHNEM HAPSO0B-PanopTOBY.

4.2 Tlpu OCyWECTBNEHUM TeXHUYecKoro obcnyxmBaHus annapaTypbl AOSMKHbI
BbINOSNHATLCA «TpeboBaHua Kk 0BCNyXMBaHMIO NOOBEMHbIX YCTAHOBOK», W3MOXEHHbIX B
«lMpaBunax 6e3onacHOCTM B YrofbHbIX LWaxTax», TpeboBaHWsA K OOBCNYXMBAHWUIO
3arpy304HbIX YCTPOWCTB, W3NOXEHHbIe B PYKOBOACTBE MO 3KCMflyaTauun 3arpy304HOro
Komnnekca n TpeboBaHMs HAaCTOSILLEro PYKOBOACTBA MO 3KCnyaTtauuu.

O6cnyxuBaHme 6noka NUTaHUSA 3MEKTPMYECKOro u paboTbl, CBA3aHHbLIE C €ro
MOHTa)XOM, [OJDKHbI NPOBOAUTBCS B COOTBETCTBMM C  «[lpaBMnamm TexHUYEeCcKown
aKcnnyaTauumn aNeKkTpoycTaHOBOK noTpebutenen» u «lpasBunamm TexHukM 6€30nacHoOCTH
npwu 3KcnnyaTaumMm 3NeKTPOyCTaHOBOK NOTpebuTenen», a Takke pPyKOBOACTBOM MO
akcnnyatauum BIY.1M.000 P3.
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4.3 lNpu BbINoNHeHUN paboT no

TEXHMYECKOMY  OOCMYXMBaHWIO, NIaHOBOMY

TEKYLLEMY PEMOHTY U YCTPAHEHMIO BO3MOXHbIX HEMCMPABHOCTEN U OTKA30B HEOOXOAMMO

NnoJib30BaTbCA H860pOM cnecapHoro MHCTpymeHTa U rmagpoaoMKpaTtamMmn B KOJM4ecTBe 4

LUTYK rPy30MNOABbEMHOCTBI0 5 TOHH KaXKabI.

4.4 Tlepen npoBedEHUMEM TEXHUYECKOro OOCNYyXMBaAHUS U PEMOHTHbIX paboT

Heo6XoaUMO OTKMNIYNTL annapatypy ynpasJjieHNA OT WaxXTHbIX MHEBMO- U SﬂeKTpOCGTeVI.

4.5 nOpFI,D,OK npoeeaeHnA TeXHN4eCKoro O6CJ'Iy>KVIBaHVIFI npmBegeH B Tabnuue 5.

Tabnuuya 5

HaumeHoBaHue paboThbl

TexHonorusi BbInofIHeHUs1 paboThbl,
TpeboBaHUA K UICNPAaBHOMY COCTOSIHUIO

1 TexHnyeckoe obenyxmnsanne TO1

1.1 MponsBecTn BHELUHNA OCMOTP
annaparypebl:

a) C BHELUHUX NOBEePXHOCTEN BIOKOB U
COCTaBHbIX YacTen annapaTtypbl
yOanuTb rpsidb, Macro, NOCTOPOHHME
npegmeTsbl

0) LEeNOCTHOCTb BHELLHUX
noBepxHocTen 65I0KOB 1 COCTaBHbIX
yacTeun annapaTypsbl

Ha Hapy>XHbIX NOBEPXHOCTSAX COCTABHbIX
yacTten annapaTypbl AOIMKHbI OTCYTCTBOBATb
NoBpeXAeHNs

B) HAAEXHOCTb KpenneHnsa CoOCTaBHbIX
yacTteun annapaTtypsbl

Bce coctaBHble YacTu annapartypbl OOJTKHbI
ObITb HaOEXHO 3aKpernjieHbl

) COCTOsIHME Kabernen v LWnaHros
annapaTypbl ynpaBneHus

KaGenu 1 wnaHm aomkHbl ObiTb YNOXEHbI 1
3aKpenneHbl Ha KPOHLUTENHaXx Tak, YToObI
MCKMoYanacb BO3MOXHOCTb UX MOBPEXAEHUs

1.2 CnnTb KOHAEHCAT M3 bunbTpa-
BnarootaenuTensa ycTpomcraea
BO3yXOMNOLrOTOBKM

[MepekpbITb Nogavy cxxaToro Bo3ayxa Ha BXoA
YyCTPOMCTBA BO34YXOMNOAIOTOBKN C MOMOLLLHO
BeHTUNA B, B pesynbtaTe yero nponsonget
aBTOMAaTUYECKNN CINB KOHAEHcaTa.

1.3 lNpoBepuTb Hannume
3MEKTPMUYECKOro NUTaHNA, NOOKIHYMNB
OnoK NUTaHNSA YHUPULMPOBAHHBIN K
LIAXTHOW 3J1IEKTPOCETHN

Hannuyne HanpsXeHnst KOHTPONMPOBaTb MO
BKIMOYEHHBIM cBeToAno4amM 6rioka
MHGOPMAaLMOHHOIO

2 TexHnyeckoe obenyxmnBanne TO2

2.1 MNposectn TO-1

2.2 NpoBepunTb paboTOCNOCOOHOCTL
annapaTypbl NPy aBTOMaTUYECKOM,
nonlyaBToOMaTU4ECKOM U PYYHOM
ynpaBneHuu

AnnapaTypa A0SKHa BbINOMHATb 3a4aHHble
dYHKUMM

2.3 BusyanbHO OLEHUTb CTENEeHb
3arpsAsHeHHoCTU mnbTpoB OO un

Pa3obpaTtb unbTpbl M NPOMbITb
QPUNbTPYIOLLNE INTEMEHTbI YauTCMPUTOM.

MHB. Ne nogn | Mogn. n pgata
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| N-MK 06.25 |

4.6 TekyLuMiA pEMOHT annapaTypbl NPOBOAMTL B cOOTBETCTBMM ¢ n.3.3.11.
4.7 O6HOBRNEHWE NporpaMmMHOro obecneyeHus.

HauunHas ¢ Bepcum 5 nporpammHoro obecnevenus (MO) npeaycmoTpeHa BO3MOXHOCTb
ero obHOBNEHNs Yepe3s LWTAaTHbIE KOMMYHUKALMOHHbBIE NOPThl C MOMOLLLIO CheLnansHOm

CEepBMCHOM MporpamMmbl.

4.7.1 Ons obHoBneHus MO 6noka BU Heo6xoaMMo NOAKMUYNTL €ro K NepcoHanibHOMY
KomnbtoTepy Yyepe3 RS485 nopT, yctaHoBute ModBUS agpec paBHbIM 1 1 ckopocTb 0bmeHa
9600 6€e3 KOHTPONSA YETHOCTK, 3aMyCTUTbL CEPBUCHYIO NporpamMMmy 1 AeNCTBOBaTL B
COOTBETCTBME C €e PyKOBOACTBOM Mnosib3oBaTesnisa. Ha cnyyan HapyweHns HopManbHOro
dyHKunoHuposaHus MO (Hanpumep, B pesyrnbTaTe HeyaayHoro o6HOBMNEHUS)
npeaycMoTpeHa BO3MOXHOCTb «PYYHOro» nepexoa B pexum obHosneHus MO. [Ona atoro
Heo6Xxo4MMO MpPU BbIKMIOYEHHOM NMUTaHUKU BKMOYNTL Tymbnep « PEBU3UA» n HaxaTtb KHOMKy
«MPOBEPKA», 3aTeMm, yaepxusas KHOMKY, BKNOYNTL nuTaHune. Yepes 5 cekyHa BU
nepenget B pexum obHoneHus MO (NocTosstHHO ropaT nHaukaTopbl «KoHTpons JIC»,
«PeBusua» n «BkntodeHune NMMy»). 3atem cnegyeTt BOCNOMb30BaTbCA CEPBMCHON NPOrpaMmmon
ans ooHoeneHusa MO. [Ina «py4yHOro» Bbixoda 13 pexmnma obHOBNeHUs HeobxoaMmo
BKMIOYNTL annapartypy npu HaxaTton kHonke «[MPOBEPKA» (yaepxuBaTb He meHee 5

CeKyHA) 1 BbIKITlo4eHHOM Tymbnepe «PEBU3NA».

4.7.2 nsi o6HoBnerus MO 6noka BY oH gormkeH 6bITb LUTAaTHO COeANHEH NTUHUEN CBA3MU
c 6nokom BU, coeanHEHHBIM, B CBOKO 04epeb, C NepCOHarbHbIM KOMMbIOTEPOM Yepe3s
RS485 nopt. 3atem, nepeseasa BU B pexum HacTporku (cm. n.3.5.1), BbiOpaTb NyHKT «BU
programing ON», octaBuTb bW B aTom coctosHumn n o6HoBuTL 10 6noka BY ¢ nomoLysto

CEepPBUCHOWN NMporpaMmbl.

«Py4Hon» nepesog BY B pexum obHoBneHna MO (Npu3Hak — NOCTOSIHHO roOpuUT
ceeToamon «BHMMaHne») — ero BKMOYEHNE Npy OQHOBPEMEHHO HaXaTbIX KHOMKax « OTKPbITb

C3» n «3akpbiTe C3», BbIXOA N3 pexnma — BKItodeHne BY npu HaxaTon kHonke «PTMy.
5 XPAHEHUE
5.1 YcnoBusa xpaHeHna annapaTypbl JOMKHbI cooTBeTCTBOBaThL rpynne 1(J1)
FOCT 15150-69

a) MeCTO XpaHEeHUNA — oTannimBaemMmoe nomMelleHmne npmn oTcyTcTtenmn KOppO3I/IOHHOIZ cpenbl;
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6) Temnepatypa Bo3ayxa — oT 278 K (nntoc 5°C) go 313K (nntoc 40°C);

B) OTHOCMTENbHasA BNaXHOCTb Bo3dyxa npu Temnepatype 298 K (nnoc 25°C) — o 80%

N3m
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6 TPAHCINMOPTUPOBAHUE

6.1 HeynakoBaHHOe YCTPOMCTBO 4O3MPOBaHNS FOPHOM Macchl 1 yrakoBaHHasi B
TPaHCMOPTHYIO Tapy annapaTtypa ynpaBrneHUsi TPaHCMOPTMPYHOTCS KeNe3HO40POXHbIM MK
aBTOMOOWIbHBIM TPAHCMOPTOM, @ B MOA3EMHbIX YCIIOBUSAX — LUAXTHLIM TPAHCMOPTOM C
y4eToM MpaBui U HOPM, OENCTBYIOLLMX HA KaxXaoM Buae TpaHcrnopTa. Mpu aTom
TPaHCMOPTMPOBaHME U NOrPY304HO-Pa3rpy304Hble cpeacTBa AOMMKHbI oGecneynBaTb

COXPaHHOCTb COCTaBHbIX YacTewn annapaTypsbl.
6.2 YcnoBus TpaHCNOPTUPOBaAHUA OOSKHbI COOTBETCTBOBATD:
- N0 MexaHun4eckomy cpaktopy rpynne C FOCT 23170-78;
- No knumatmnyeckomy cakropy rpynne 5 FOCT 15150-69.
6.3 Annapatypa [oJSKHa BblAepXuBaTb:

- TPaHCMOPTHYIO TPSICKY ¢ yckopeHnem 30 m/c? npu yactoTe oT 80 go 120 yaapos B
MUHYTY;
- BO3aeicTBMe Temnepatypbl Bosayxa ot 223 K (MuHyc 50°C) go 323K (nnoc 50°C);
- BO3gencTeme oTHocuTenbHoun BrnaxHoctn oo 100% npu temnepatype 308K (nntoc
35°C).
6.4 Boligepxka annapaTypbl ynpaBfieHUs B HOpMaribHbIX YCNOBUSAX Nocne

TPaHCNOPTUPOBAHUA MNMPU OTPpULATESIbHbLIX TEMNepaTypax AO0JIKHA ObITb HE MEHee 4-X 4YacoB.

Iner

A3KI1 00.000 PO

MHB. Ne nogn | Mogn. n pgata

M3m [JlucT|Ne gokym |IMogn |data 39




Bsam. uHB. Ne | ue Ne ny6n [oan. n gata

OT nHeBMOCETU
i B

Ot anekTpoceTy

NPUNOXEHWE A
TEXHOJIOM’M4YECKAA CXEMA NPUMEHEHUA A3KI

11

y

| YKI'M B annaparypy ynpaenesus

11
11l

noabeMHOW MaLuHouW

LA

1l
i
tn

HT

I
[
!
|

l
l
l
[

l
|
!
[

Sl-——-—>

K patuuky "Ckun pasrpyxeH" JCKP

|_— ByHKep-HakonuTenb

Muratensb

Pacnpeaenutens
FOpHOW Macchl =3

[JaTtymk aBapumnHoro
a] YPOBHSA
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Ckun

1 - Bnok ynpaenenus (BY)

2 - YcTponcTBO Bo3ayxonoarotosku (YB)
3 - Bnok nutaHusa anektbu4vecknn (Br3)

4 - bnok pacnpeaenurtenen (BP)

5 - Bnok nHcdopmaumoHHbin (BU)

6 - YcTponcTBO A03npoBaHus ropHon maccel (YAM)
7 - Oat4mk npuxopa ckuna (ArC)

8 - flaTtumk ""CeKTopHbIN 3aTBOp 3akpbIT" (OC33)

9 - [latumk "CekTopHbIV 3aTBOp OTKPLIT" (O C30)

11 - YCTPONCTBO KOHTpONSA

10 - [laTumnK pacnpenenutens ropHon maccbl (ArPM)

YPOBHSA ropHom macchl (YKIM )

12 - MynbT MecTHOro ynpaneHusa (MYM)

A3KI1 00.000 PO

MHB. Ne nogn | Mogn. n pgata

N3m

Inet

Ne nokym |lMogn |[data

Iner
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