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1
MpenynpexneHusi, NPUMeHsieMble B TEKCTe

TwaTtenbHO 03HAaKOMbTECb C HacToswMM PykoBoAcTBOM A0 Hadvana paboT no
MOHTaXy, perynupoBke n texobcnyxmnsaHuio ropenku. Heobxogmmo cobniogatb
WMHCTPYKLUMKM HacTosilwero PykoBoacTBa.

B aTtom PykoBoacTBe MCMONb30BaHbl TpU TvNa nNpeaynpeauTenbHbIX TEKCTOB C
cumBonamn. O6paTuTe Ha 9TM TeKCTbl ocoboe BHUMaHue. [lpumeHarTCH
npeaynpeanTenbHble TEKCTbI Cneaywero Tuna:

OCTOPOXHO! BbyabTe ocTopoxHbl! [laHHOE npegocTepexeHne ykasblBaeT Ha TO, YTO
HecobnoaeHne NHCTPYKLUUIN MOXET ObiTb OnacHbIM 1 NMPUBECTU K TpaBMam.

NPEOYNPEXOEHUE! byabte akkypaTtHbl! [JaHHOe npepynpexgeHune ykasbiBaeT Ha
TO, 4YTO HecobniogeHne WHCTPYKUMA npu paboTe C Topenkon MOXeT Bbi3BaTb
NnoBpeXAeHNEe Y3I0B U FOpPenku, UNN HaHecTu yuiepb B TEXHOMOIMMYeCKOW MpoLecc u
OKpy>Katollien cpege.

—

(N

BHumaTenbHO npountante gaHHoe npumedaHne! OHO COLEPXUT BaXKHYHO

!
BHum! NMHopMaLmio.

XPAHUTE HACTOALLUEE PYKOBOACTBO C MPUITOXEHHbIMU
ANNEKTPOCXEMAMM NoAa PYKOWU, HEOAJIEKO OT TOPENKUN!
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Oobwee

Mopenku Oilon GP-200M...GP-700 M-Il npegcTtaBnaiT coboi MNOMHOCTbIO aBTOMAaTUYEcKue
rasoBble rOperiku.

Otn ropenikmn Moryt npumMeHATbCA B OONbLUNMHCTBE OTOMUTENbHbLIX CUCTEM, HanpumMmep, B
BO,ElOFpeVIHbIX M NapoBbIX KOTN1axX U BO3OYLWHbIX 060rpeBaTen;|x.

MpupopgHbIn ras: TennoTBopHasa cnocobHocTe Hu = 9,5 kBTu/H.m? (34,3 MIx/H.m3).

I'IpM pa60Te Ha rase gpyroro tuna, HeobXxo4MMOo BLISICHUTbL €ro COCTaB. HPOBepre
NPUroaHOCTb ropesnkn anda CxXuraHmda cneynanbHbiX ra3oB y NocTaBLMKa.

Heobxoanmo CHM3UTb AaBreHue rasa Ha broke perynnpoBku gaBneHna o ero nocTtynieHna Ha
roperky. Pacxopg rasa perynupyetcd ,D,pOCCSJ'IbHOIZ 3aCIIOHKOWN, paCI'IOJ'IO)KeHHOIZ Nnpun roperke, a
TaKkXe usMmeHeHnem gaBlieHnA rasa.

BOBD,yX Ona ropeHnda nogaeTtcd BeHTUNATOPOM, pachnofioXKeHHbIM B O4HOM Kopnyce C ropenK0|7|.
BeHTI/IJ'IﬂTOp paccynTaH and nogadun sBo3ayxa nog A0CTaTOYHbIM, CTabuNbHbLIM AaBNEHUEM, npu
4YeM nony4vyaeTcs 6e3ynpequu71 PO3XUT N XOopoluee Ka4eCTBO ropeHnsa B COBpeMEHHbIX TOMKax.

MakcvmanbHbIn gnanasoH perynuposku ropenku — 1:4 (100 % -25 %).
Makc. noTpebHOCTb BOo3ayxa ANs ropeHus: Ha kaxabin 1 MBT mowHoctn — 1300 M® Bo3gyxa.

CepBOMOTODOM M NponopumMoHn3aTopomM ynpasndaeTcAa Npon3BoANTESNIbHOCTb FOpPEeSikn u
npaBuiibHOe COOTHOLWEHMEe BO3ayXa C TONJIMBOM B 3aBUCUMOCTU OT Tpe6yeM0|7| MOLLHOCTMW.

ABTOMaTMKa ropenku ynpaensieT u KOHTponupyeT paboTy ropenku.

MOLLHOCTb ropenku ynpaBnseTca perynsTopom, pacrnonoXeHHbIM Y NpubopoB aBTOMAaTUKN.
Knacc 3awutbl ropenku: IP 20.

HanpsixeHne ynpasneHus: 230 B (-15 %...+10 %) 50 'y 1-cda3Horo Toka.

HanpsbkeHune nutatowen cetn: 380...420 B 50 Ny 3-¢pas. (no cneuysakasy 440 B 60 'y 3-das.)

Temnepatypa okpyxatLien cpebl Nnpu padboTte ropenkun gormkHa 6bits 0...+40 °C.

[lo nepBoOro nycka ropenku Heo6xoaAnMo NpoBepuThb:

NpaBWUiIbHOCTb NOAKMYEHUN

NpaBUiIbHOCTb YCTaBOK PErynisiToOpoB U yNpaBrsitoLmMX YCTPONCTB
yTo KOTen ¢ o6opyaoBaHMeM roTOB K aKcnyaTaumm

YTO Ha ropernky nocTtynaeT AOCTATOYHO BO3AyXa AN ropeHns
4TO KnanaHbl U KpaHbl Tpy6onpoBoaa OTKPbLITbI

YTO ra3onpoBOf 3arosiHeH ra3aom

repMeTUYHOCTb rasonpoBoaa NpoBepeHa

[OCTaToOYHOE AaBleHUe rasa
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NPEOYNPEXOEHUE! YctaHoBuTe ropenky Takum o6pasom, 4TOoObl OHa He
Bnbpuposana. Bubpauns moxeT NnoBpeaAnTb FOpesky 1 ee yanbl.

NMPEOQYNPEXAOEHUE! Beinyctute BO3ayx M3 rasonposoga A0 NpobHoro nycka. Cwm.
pasgen «llpumep MoHTaxa raszonposoga.

OCTOPOXHO!
B cnyyae yTeuyku rasa:
- He 3aXuranTe OrHs, He MprMKacanTech K ANEeKTPMYECKMM y3nam
- MepeKkpounTe rMaBHbIM OTCEYHOW KpaH TONMnBa, HaxoasaWwnnca BHe
34aHus
- cneguTe 3a TeMm, YTOObl B 3ara3oBaHHOM 30HE HE Haxo4unuchb Nau
- obecneybTe BEHTMMALUMIO 3ara3oBaHHOIo NOMeLLeHUs
- CBSIKMTECb C AEXYPHbIM.

B cnyyae noxapa vnu np. onacHocTu:

- OTKNOYUTE TOK C roperiku

- MepeKkpounTe rMaBHbIM OTCEYHOW KpaH TONMnBa, HaxoasaWwnnca BHe
34aHus

- npumuTe Heobxoanmble Mepbl

- CBSIXKMTECb C AEXYPHbIM.

OCTOPOXHO! He ucnonb3ynte OTKPLITOrO OrHA Npu NPOBEPKE rOperikv unm Kotna.
He xpaHuTe orHeonacHble BelecTBa B KOTENMBHOM NMOMELLEHUMN.

OCTOPOXHO! [lMpoBepbTe, YTO NHOKM KOTMA 3aKpbIThbl BO BpeMS nycka u paboTbl.[]

OCTOPOXHO! He npukacanTecb K pbl4aram W Tdram nponopuuoHmusaTopa U He
OCTaBbTe NPEMETOB Y HUX BO Bpemsi paboThbl rOpenku.

e (e (e =

OCTOPOXHO! T[lpy NOBbIWEHHOM LWYMe B KOTENIbHOM MOMELEeHUn Heobxogmmo
HOCUTb 3aLMTHbIE HaYLLUHWKMN.
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4

MoHTax ropenkum u perynMpoBka B COOTBETCTBMM C MHCTPYKUMSMM W PEryNsipHbIA CepBUC
rapaHTupytoT 6ecnepeboriHyto paboTy ropenku.

BHuum! MoHTax 1 TexobcnyxmBaHme HacTosilen ropenku, paboTawLei Ha rase MoryT GbiTb
BbINOSTHEHbI TONBbKO KBanUUUUPOBAHHLIM CMeuManucTtom ¢ y4yeToMm TpeboBaHuii K
KOMMNETEHTHOCTU CrneLManucToB HedTerazoBoro o6opyaoBaHus.

FopenKy cneagyet yCTaHOBUTH Tak, yToObl Ban ABuratenst Haxoguncsa B ropn3oHTaJiIbHOM
NnonoXeHunn; oaHaKo, Npun 3TOM, roperika He [OOoJpKHa ObITb pacnosnoXxeHa BBEepX AHOM. I'IpM
MOHTa)XXe rasoBOro knanaHa Heobxogumo cobnogaTtb MHCTPYKUUN 3aBOOa-nU3rotoBuTensa
KnanaHa.

Wcnonb3yiiTe TONMbKO OpwUrMHanbHble 3anacHele 4yacTu. [Mpu 3akase 3anyacterd Heo6GxoAMMO
ykasaTb TUM U 3aBOACKOW HOMEp ropernku (CM. TabnnyKy ropenku).

Mo Bonmpocam cepBUca U pemMoHTa npocuMm obpalwaTtbcs B OGnukalluMe CEPBUCHbIE LEHTPbI
ropenok ONmoH.
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3.

5

TexHU4YecKkue gaHHble ropernikum

Tun ropenku GP-200 M GP-300 M GP-300 M-I GP-400 M GP-400 M-I
MoLwyHocTb, kBT 650 - 2200 770 - 4000 950 - 4500 950 - 3500 950 - 5000
[suratens BeHTURATOPA

3~,400B, 50 I'y

MoluHocTb, KBT 4.0 55 7,5 75 11,0
Tok, A 8,1 11,0 15,0 15,0 21,0
CkopocTb BpaLy,., 06/MuUH 2840 2865 2870 2870 2925
MporpammHoe pene LFL1.322 LFL1.322 LFL1.322 LFL1.322 LFL1.322
CucTema ynpasneHus

- Npw ropernke

- MynbT ynpasneHus X X X X X
Knacc Noy

- MPUPOAHbIV ra3s 1 1 1 1 1

Twn ropenku GP-500 M GP-600 M GP-700 M GP-700 M-I GP-700 M-Il
MowyHocTb, kBT 1400 - 6070 1400 - 6750 2000 - 8400 2000 - 9000 2000 - 9500
[euratenb BeHTUNATOPA

3~,400B,50 Iy

MouHocTb, KBT 11,0 15,0 18,5 22,0 22,0
Tok, A 21,0 28,0 34,0 41,0 41,0
CkopocTb Bpaly., 06/MUH 2925 2925 2930 2940 2940
[MporpammHoe pene LFL1.322 LFL1.322 LFL1.322 LFL1.322 LFL1.322
Cunctema ynpasneHus

- npw ropernke

- MynbT ynpaBneHus X X X X X
Knacc Noy

- NPVUPOAHBIA ra3 1 1 1 1 1

HaeneHune rasa (Pmax) Ha Bxoge B ropenky gonyckaetca go 500 m6ap (npu ncnonb3oBaHUu
rasoBoro knanaHa tuna «DMV-D»). PekommeHgyemoe paboyee gaBreHne ykasaHo Ha Tabnuue
BblOOpa rasobix knanaHoB B OTAENbHOM NpOCMeKTe.

MpupoaHbin raz 1m3H = 10 kBT
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MoHTaX ropenku

41.

4.2.

4.3.

KpenneHune ropenku

MN3rotoBbTe nNepexodHblii drnaHewl Ans KpenneHUs Tropenikv K KOTMy CcorfiacHo pasmepam,
ykasaHHbIM B Tabnuue. CMaxbTe pe3bbbl KpenexHblX BWHTOB rpadWTHOM CcMaskon Ao
3aBMHYMBAHUS.

1 Tpoknagka

2 MoHTaxHasa nnuta

3 Kepamwnyeckasa Bata nnu cooTB.

4 O6mypoBka

|
2 D4
openka Paamepbl B MM
oD1 oD2 oD3 oD4 L1 L2

GP-200 M 270 310 M20 300 215 365
GP-300 M 270 310 M20 300 215 365
GP-300 M 300 340 M20 330 225 365
GP-300 M-II 320 360 M20 350 255 365
GP-400 M 320 480 M20 465 255 465
GP-400 M-I 320 480 M20 465 255 465
GP-400 M-I 370 480 M20 465 290 465
GP-500 M 370 480 M20 465 290 465
GP-600 M 395 480 M20 465 310 465
GP-700 M 395 480 M20 465 310 465
GP-700 M-I 395 480 M20 465 310 465
GP-700 M-I 395 480 M20 465 310 465

NMoBopoT ropenku

B CTaHOaApPTHOM UCNOJNHEHWN roperika OTKPbIBAE€TCA HalneBo. FopenKa MOXET OTKpbIBaTbCA nmnéo
Haneso nnbo Hanpaeo NPOCTO M3AMEHUB MECTO LWapHUPHbLIX NanbLeBs.

3neKTpM‘-IeCKMe coeanHeHuA

B NOCTaBKy TOpeJyiku BXOOAT 3NEKTPOCXeMbl, COrnacHO KOTOPbIM Troperfika noAKn4YaeTCA.
MNoakntoveHne FrOpenKkn K 3N1eKTpoCceTHn Heobxoaumo OCyLecCcTBUTb C y4EeTOM 0BLWNX N MECTHbIX
paCHOpﬂ)l(eHMVI, a TakKXxe Tpe6OBaHVIIZ K 3NEeKTpu4eCKknuMm noaKknvYeHnam, Bbl3BaHHbIX
noakni4vyaembiMn sneKTpoan6opaMM.
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MpumMep MoHTaxa rasonpoBsoaa

HomuHanbHbIN pasmep pr6onposop,a nocne peryndtopa paBneHuda ras3a [[OOJDKeH ObITb
OA4MHaKOoBbIM NO pa3MepamM Unn Ha oauH war Sonblie, 4yem rasosas apmMaTtypa ropernku.

B CTaHOapTHOM UCNOJNTHEHUN ra3onpoBod noaBoOAUTCA C I'IpaBOI7I CTOPOHDbI FroOpenku.

A MPEOYMNPEXOEHUE! MMepen ra3oBoii apmaTypoil ropenku Heobxoaumo UMeTb

/
/

(*\ oTAenbHbli PUNbTP.

NMPEOQYNPEXAOEHUE! [do nogkntodeHuss Onoka perynvpoBkM [aBrieHuWs rasa K

/! A\ TpyGonpoBoay, NpoayBanTe pacnpeaenuTenbHblii Tpy6onpoBo ra3om.

/¢ MPEOYMNPEXOEHMUE! [lo MoHTaxa npouuctuTe TpyBonpoBon 6Groka perynupoBku

(') paBneHwms.

YpaneHue Bo3ayxa u3 rasonpoBopa
MpoBogute Tpyby w3 BbINYCKHOrO KnamaHa, MNOAKMIOYEHHOrO0 K ra3oBOMY kKnanaHy wunu
rasonposogy, B 06e3onacHoe HapyXHOe npocTpaHcTBO. [na yganeHus BO3dyxa cHavana
OTKpOWTE BbINYCKHOW KnanaH M NOTOM MeASIeHHO OTKPOWTE LWapoBOM KnanaH rrnaBHON
Maructpanm mn HanomnHute TpybonpoBog rasom. [locre 3TOro 3akponTe BbIMYCKHOW KnanaH

NPOOYBOYHOWN CBEYKN.

KnanaHbl B 3TOM PUCYHKE ABNAKTCA YCINOBHbIMU MpumMepamMn U MOryT oOTnndaTbCA OT

NOCTaBJIEHHbIX.

B-326M
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4.5.

Bnok perynupoBKu AaBreHUA rasa

Ecnn paBneHue rasa Ha Bxoge Bbllle, YeM MakcMMarnbHOe [ONyCcTMMOe AasrieHne Pmax,
yKaszaHHOoe B TeXHUYEeCKMX [aHHbIX ropenku, HeobxoaAMMO CHU3UTL [fJaBneHve B Onoke
perynmpoBkn unu, B criyyae HecTabWbHOro gaBreHUst Ha BXode, cTabunuanposaTb OaBreHue
perynatopom paeneHus. Ecnn B perynatope AaBreHUss He MMeeTcs NpeaoxpaHUMTenbHOro
cbpocHoro knanaHa (SBV) u npepoxpaHuTenbHoro oTtcekawowero (SAV) knanaHa, wux
Heob6Xo4MMO MOHTUPOBaTb COrMacHO WUHCTPYKLUUSIM M3rOoTOBUTENS perynatopa. Takke MOHTax
BO3MOXHbIX WMMYNbCHbIX TPy6 HEo6XooMMO BbIMOMHUTL MO  MHCTPYKUMSM W3roTOBUTENS
perynsatopa.

Heobxogumo BbIGupaTb npegoxpaHuMTenbHbIM COPOCHOM KnanaH Takoro pasmepa, 4To
npegoxpaHnTenbHbIN OTCeKaloWwuin knanaH He cpabaTbiBaeT, ecnu roperika octaHaBnuBaeTcs
npu paboTe Ha MOMHOW MOLHOCTM Hanp. B cryvyae obpbiBa anekTponuTaHus. [aBneHue
cpabaTbiBaHUSa MpedoXpaHUTENbHOro OTceKkalowero knanaHa perynupytoT npubn. Ha 60 %
Bbllle BTOPUYHOrO p[AaBneHus (T.e. pJaBreHus nocne perynatopa). OpHako, JaBrneHue
cpabaTbiBaHUSA NpeaoXpaHUTENbHOro oTceKkalowero krnanaHa He AOMMKHO NpeBbiwaTh 3Ha4YeHne
Pmax. [JaBneHne OTKpbITUS NpefoxpaHuTernbHOro cOpocHOro knanaHa perynupyloTt npubn. Ha
30 % BbllWwe 3Ha4YeHUs BTOPUYHOro AasneHus. dakropamu, onpegensiowumm Belbop perynaropa
AaBneHus, ABNATCA: JaBleHMe rasa Ha Bxoge, BTOPUYHOE AaBreHne, cxxmraemoe Konmyectso
(pacxop) rasa, pop rasa.

1 Bnok perynupoBku AaBneHus 8 MaHomeTp HU3KOro AaBneHus

2 LWaposon knanaH 9 BomnHUCTLIM KOMMeHcaTop/ ra3oBbI LWNaHr

3 ®unbTp rasa 10 Tlped. oTcekawoWwmii knanaH, ecnn He BX. B per.
Aasrn.

4 KnanaH gns maHomeTpa 11 Tped. cOpocCHbLIN KnanaH, ecnv He BX. B peryn. Aasr.

5 MaHomeTp BbICOKOro AaBneHns 12 CO6pocHbIf knanaH, No NoTpebHocTn

6 Peryngartop gaeneHus c 13 KnanaH gns MaHomeTpa, no noTpebHocTU

npegoxp. otcekaowmm knanaHom 14 MaHomeTp BbICOKOro AaBreHus, no noTpebHocTu
1 npegoxp. cbpocHbIM knanaHom 15 Pacxogomep (MoxeT BbITb pacnornoXeH Ha
7 KnanaH gns maHomeTpa CTOPOHE HU3KOro AaBneHus), No noTpebHocTH
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PaboTa ropenku

NynbT ynpaBneHus

MpnGopbl ynpaBnsawLe aBTOMaTUKN FOPENKM PacnosioXeHbl B OTAENbHOM NynbTe, BKIOYato-
WMM B cebsl nporpaMMHOe pere, perynatop MOWHOCTU, HeobxoauMble BCriomoraTernbHble pene,
npubopbl Ana nHaukKauum pexmmoB paboTbl M cbosi, KHOMKY KBMTMpPOBaHus (cbpoca) nomex,
nepeknto4vaTesnb ynpaBneHus.

Mepekntovyatens ynpasneHusa 0-1-2-3-4-5

MepekntovaTens B nonoxeHun 0-CTOMN
HanpsixeHne ynpaBneHus BbIKIMOYEHO OT aBTOMATUKN FOPErKuW, ropenka He paboTaer.

MepekntovaTens B nonoxexun 1-YNPABJIIEHUE
HanpsbokeHne ynpaBneHus nogaeTcs Ans aBTomaTtuku. [MporpammHoe pene rotoBO BbIMOMHUTb
PYHKUMA ynpaBneHUss M KOHTPOMs, HO MYCK rOpenku nog ynpaBneHMeM aBTOMaTUKu He

OONYLLEH.

MepekntovaTenb B nonoxeHun 2-ABTOMAT

[openka 3anyckaetcsi Npu NOfyyYeHUW curHana oT ynpasnswouwero npubopa. yckoBown LuKn
nporpaMmMHoOro pene HaduHaetca. B pabouyem pexunme ropenka pabotaeT nog ynpaBneHUEM
perynsitopa MoLWHocTu/nponopumnoHunsatopa. [lporpammHoe pene KOHTponupyeT paboTy
ropenku u coBeplUaeT NOAKOHTPOJSIbHYI0O OCTaHOBKY M, NP HEoBXoaUMOCTU, NpeaoXpaHuTEnNb-
HYH OCTAHOBKY U GITOKMPOBKY.

MepekntovaTens B nonoxeHun 3-YMEHBLUEHUE (py4yHon pexnm)
B paboueM pexume perynsitop MOLLHOCTU/MPOMOPLMOHN3ATOP YNpPaBnstioTCa 3TUM Nepeksoy-
aTeneM B HanpaBfeHWe YMeHbLUEHNSI MOLLHOCTM B AMana3oHe PerynpoBKu.

MepeknioyaTens B nonoxerHun 4-PYYHON
B py4yHOM pexume ynpaBneHue perynmpoBkM MOLLHOCTU He paboTaerT.

MepekntovaTtens B nonoxeHun 5-YBEJTMMEHUE (py4Hoi pexum)
B paboueM pexume perynsitop MOLLHOCTW/MPOMOPLMOHN3ATOP YNPaBnstoTCa 3TUM Nepeksoy-
aTenem B HanpasrfieHMe YBENMYEHNST MOLLHOCTM B AMana3oHe perynmpoBKy.

Mpun nepekntovatene ynpaBreHUss B TMONOXEHUSX PYYHOro pexuma, roperka nyckaeTtcs
aHanorn4yHo nonoxexHuto 2-ABTOMAT.
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4
1 Waposow knanaH 4 TecTep repMeTUYHOCTU
2  Pene MnHMUManbHOro gaBneHus 5 [poccenbHas 3acnoHka pacxoga rasa
3 TlasoBow knanaH 6 Pene makcum. gaBneHus
3.1 la3oBou knanaH 1, HopmaneHo 3akpblT, NC 7  KnanaH 3ananbHoro rasa, NC
3.2 TlasoBon knanaH 2, HopmarnbHo 3akpbiT, NC 8 [udd. pene gaen. sBosgyxa

MpenBaputenbHasa npoAyeBka nNponssognTca ¢ o6bemMoM Bo3gyxa NosiHoW MowHocTu. Mpu aToMm
knanaHsl (3.1), (3.2) n (7) 3akpbIThl.

Mocne npoayBkM HaYMHaeTCs LuKn podxura u knanadbl (3.1) u (7) oTkpbiBatoTcd. (a3 nogaetcs
Ha 3ananbHOe COMMo M 3axuraetcs BO3AeNcTBMEM WCKpbl. Linkn posxura koH4aetcs nocne
NUCTeYeHns BpemeHu, onpegensdemMon nporpaMmmHbiM pene. KnanaH (3.2) oTkpeiBaeTtcs. lNMocne
3aXuraHusa rnaBHoro cakena knanad (7) s3akpbiBaeTcs. [MTnams ropuT Ha 3agaHHOW MOLLHOCTU
3aXuraHus.

Bo Bpems uukna paboTbl perynatop MOLWHOCTW ynpaBnseT paboTol cepBoMOTOpa, KOTOPbIA C
NMOMOLLbLIO pbl4aroB perynupyet MOMoXeHWe ApOCCEeNbHOW 3acrnoHkM pacxoda rasa (5) u
BO3AYLWHbIX 3acCfMOHOK B AMana3oHe MeXAy YacTUYHOW MOLLHOCTM W MOMHOW MOLLHOCTM B
3aBUCMMOCTW OT NOTpeGHOCTM.

Korga 4actuyHas MOLLHOCTb Bbille NOTpebHOCTU, ropenka BblkNyYaetTcs W knanaHbl (3.1) u
(3.2) 3akpbiBatoTCS.

MNOTHOCTb ra3oBbIX KranaHOB KOHTPOMUPYETCH TEeCTEPOM FrepMeTUYHOCTU (4), NpOoBepSAILLNM
otcytcTBue yTedek knanaHoB (3.1), (3.2) u (7). KoHTporb repMeTu4yHOCTU BbIMOMHAETCS
TecTepoM nocne BO3BpaleHUs MporpaMMHOro pene [o MOMIOXEeHUs Mycka nocne
NOOKOHTPOSbHON OCTAHOBKW FOPESIKN.

Cwm. Takke pasgen «ABTomaTtuka ropenku: OnucaHue paboTbi».
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6. ABTOMaTUKa ropernku

6.1. Cxema uMknoB paboTbl
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Tpe6yeMb|e BXOAHble CUrHanbl Nporp. pene CurHanbl ynpasneHuna D,OI'IyCKaeMbIe BXOAHble CUrHanbl Nporp. pene
A KoHTyp paboTbl L PerynupoBo4HbIN hnaHeL, BO3ayx
B BeHtunarop M CepsomoTop
C Oudd. pene gasn. Bosgyxa N PerynupoBouHbIl hnaHel, ras
D TpaHcdopmaTop 3axuraHus O [poccenbHas 3acrnoHKka pacxofa rasa
E KnanaH 3ananbHoro rasa, NC P CwurHan 3ananbHoOro nnameHu
G TlasoBbi knanaH 1, NC Q CwrHan rnaBHoOro nnameHu
H [laszosbint knanaH 2, NC W TllporpaMmMHbIN nepekntoyaTenb BbIKMOYeH
J Perynarop moLwHoCTH *  Tpebyemblli NyCKOBOW cUrHan Ao 3axuma 8
K BosgyluHble 3acnoHKu nporpamMmmMHoro pene
YcTaHaBnmMBaeMble TOUKM NEPEKIIOYEHMS Ha KyNavyKoBbIX ANCKax cepBoMoTopa
| = TOYKa BKIHOYEHMS NOMHOW MOLLHOCTMU
I = To4Ka BKMOYEHUSA MOMOXEHUS «3aKPbIT» CEPBOMOTOPA MOCne NOAKOHTP. OCTaHOBa
III = TOYKa BKIMHOYEHUA pexmmMma po3xura
IV = Touka BKI. Yactu4. MowHocTtu B pexxume ON/OFF (paboTaet perynsitop ON/OFF PID)
V = TOYKa BKI. 4YacCT. MOLLH. Ha HWkHeM npegene (V - I) guanas. perynmpoBku MOLLHOCTU
VI = He ncnonb3yeTcs

VII = He ncnonb3yetcs
VIII = He ucnonb3ayeTcs (SQM 50)

olilon

40080740RU



12
6.2. OnucaHue paboTbl

1 Ycnosusa gng nycka
e nomMexu n 6NOKMPOBKN KBUTUPOBAHDI
e KOHLIEBOW BbIKMOYaTENb JHOKA rOPEsKN 3aMKHYT
e epeknio4vaTenb ynpaBneHnsa B nonoxexuu 2, 3, 4, nnu 5 (A)

e [porpamMHOE perie B UCXOAHOM MONOXeHUN (ykasaTenb pene y cumeona ‘)

e TecTep repMeTMYHOCTM NPOBEPUN KranaHbl U nepegan curHan paboTsl (A)

e [aBneHue rasa > MuH. KOHTakT pene MmuHMmanbHoro gasnexHuns B nonoxeHun C/NO (A)

e [aBneHue rasa < makc. KoHTakT pene makcumanbH. gasnerHns B nonoxeHum C/NC (A)

e KOHTaKT BKMIOYEHUS/BLIKITIOYEHUS TOPENKM B PETYNSATOPE MOLHOCTW 3aMKHYT unu 6a-
nacvpoBaH Npu Nepekn4vartene ynpasneHus B NosioXeHUn pyyH. pexuma 3, 4 unm 5

e BHELUHME KOHTaKTbl KOHTYpa ynpaBrieHnsa 3aMmkHyThbl (A)

e Tpebyemblli cMrHamn nycka oT KOHLEBOrO BbIKIOYaTeNsa TOYKM BkNtoYeHus 11
cepBOMOTOpa NocTynaeT A0 3axuma 8 nporpaMMHOro pene (ans gsurarens
nporpaMMHOro nepekniyaTens pene).

e KOHTaKT TepmMocTaTa uUnu npeccocTtaTta KoTna 3amMKHyT (A)

e koHTakT C/NC anddepeHumnanbHOro pene gaBneHns Bo3gyxa 3amMKHYT (nepenajg
OaBneHus Bo3gyxa < MUHUM.)

e MYCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

(A) = KOHTYp paboTbl (CMrHanbHasa namMmnoyka)

1.1 Tyck (ykasatenb NporpaMMHOro pene cosnagaeT Co CUMBOJIOM {)
e KOHTYp paboTbl 3aMblkaeTcsa (CUrHanbHas namna 3axuraeTcsl)
e aBMWraTenb Nporp. nepeknoyvaTens sanyckaeTcs U nporpamma nycka HaunHaeTcs.

2  [suraTenb BEHTUNATOPA 3anyckaeTcs.

3 YkasaTenb NporpaMMHOro perie coBnagaeT co CUMBOJIOM A
e CEepBOMOTOP MepexoauT A0 TOYKM BKMoYeHUs I (OTKpPbITble BO3AYLIHbLIX 3aCMOHOK)
e MporpamMmMHbllii NepeknioYaTens CTOUT BO BPEMS ABWXKEHUS CEpPBOMOTOpA.

4  CepBoMOTOp NepeLlen A0 TOYKU BKIOYeHUs 1
e HeoOXoAWMBbIV curHan nycka Ao 3axuma 8 nporpaMMHOro pene oT KOHLEeBOro
BbIKINOYaTens Touku BknoyeHus 1. B gpyrom crnyyae nyckoeasi nporpamma
OCTaHaBNMBaETCsA U NPOrpaMMHOE penie 0CTaeTcs B 3TOM MONOXEHUM (Y cMMBONa A)
oXmaaTb curHana nycka (6es otkasa).
e npeaBapuTenbHas npoayska (36 ¢) C HOMMHANbHLIM Pacxo4oM BO3yxa HayuHaeTcs.

5  VYkasaTtenb nporpaMMHOro perne coBsnagaet co cumeosniom P
e KOHTaKT AnddepeHUnansHoro pene gaBneHus Bo3gyxa AOMKeH OblTb NepekntoyeH B
nonoxeHun C/NO. B gpyrom cnyvae nporpaMmmHoe pene Bblknto4vaeTca. [locne aton
TOYKM 00 NOAKOHTPONbHOrO OCTaHOBA HE4OCTaTOYHbIA Nepenas AaBneHnst Bo3gyxa
(< MMHMM.) BbI3bIBaEeT BbIKIKOYEHUE NporpaMmmHoro pene, korga koHTakT (C/NC)
AnddepeHUnansHoOro pene BKOYaeT curHan ynpasneHus Ha 3axum 13 nporp. pene.

6 YkasaTenb nporpaMMHoro perne coenagaeT co cumeoriom l
e MpOBepKa KOHTYpa KOHTPOSsi HaNn4yusi nrameHu
e BbIKITIOUYEHMNE B CllyYyae NMOMexXu B KOHTYpe KOHTPOSS Hanuynsi ninameHu.

7  YkasaTenb NporpaMMHOro perne cosnagaeT co CUMBONIOM W
e npegBapuTenbHasa npoayeka (36 c) BbIMNONHEHa
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e CEepBOMOTOp NepexoauT Ao ToYKU BKNoYeHusa I11 (MOLLI,HOCTb 3a>+<1/|rava)
L] I'IpOl'paMMHbIIZ nepeknk4yaTteslb CTOUT BO BpeEMA ABUXEHNA CEPBOMOTOpPA.

8 CepBomoOTOp nepeLlen Ao To4ku BknoyeHus 11
e HeoOXoaWMBbIV curHan nycka Ao 3axuma 8 nporpaMMHOro pene OT KOHLEBOro
BblKItouYaTensi Touku BkntoveHus II1. B gpyrom cnyyae nporpamma nycka
OCTaHaBnMBaeTCs M NporpaMMHOe perie ocTaeTcs B 3TOM NONoXeHuu (y cMmBona A)
oxmaaTb curHana nycka (6es otkasa).

9 Posxur HaunHaeTtcsa
e npeaBapuTeNnbHOE 3axuraHue 4 cek.

10 TllepBoe 3aWuUTHOE BpeMsi (2 cek) HauMHaeTcs
e KnanaH 3anarnbHOro rasa oTKpbiBaeTcs
e rasoBblfi knanaH 1 oTkpblBaeTcs
e ras noctynaeT K 3ananbHOMy conny
e 3ananbHoOe MNnams 3aXuraeTcs OT UCKPbI.

11 YkasaTenb NporpammHoro pene cosnagaet co cumsosniom 1

e MepBoOe 3alNTHOE BpeMs (2 CeK) OKOHYaeTcs

e LMKI pO3XUra OKOHYaeTcs

e [0 3TOr0 MOMeEHTa 3ananbHoe nnams AOMKHO 6biTk 3axaTo. B apyrom cnydae
Bbl3blBAETCA BbIKMIOYEHUE NMPOrpaMMHOro perne no oTCYTCTBUIO CUrHana HanMuus

3ananbHOro nnameHwu.

e CUTHan HanMuus NNameHn SOMKEeH MMETbCS Y MPOrpamMMHOro pene ¢ MoOMeHTa

OKOHYaHMs1 MepBOro 3alMTHOro BPEMEHMN 40 NMOAKOHTPOIBHOIO OCTAHOBIIEHMUS! FTOPEITKH.

12 BTtopoe 3awuTHOE BpeMs (2 cek) HaymHaeTcs
e rasoBblfi KNanaH 2 oTKpblBaeTCs
e ras noctynaeTt Yyepes3 APOCCENbHY0 3aCIOHKY K Conmy
e [MaBHOE Nnams 3axuraeTcs OT 3ananbHOro nnameHu.

13 YkasaTernb NPOrpaMMHOro perie coenagaeT co CUMBOSIOM 2

e BTOpOE 3aLUTHOE BPEMS OKOH4YaeTcs

e KNnarnaH 3ananbHoro rasa sakpbiBaeTcsl

e [0 3TOr0 MOMEHTA rnaBHOe NnamMs AOMKHO BbiTk 3axaTto. B apyrom cnydae
BbI3blBAETCH BbIKMIOYEeHUe NporpaMMHOro pene no oTCYyTCTBUIO cUrHana
HanMuus rmaBHoOro nnaMeHu.

e [raBHOE MiaMsi FopuT Ha 3a4aHHOW MOLLHOCTU 3aXXMraHusl.

14 YkasaTenb NporpaMmMHOro perie coBnagaeT co CUMBOJIOM | (pabota)

e MporpamMMHbIN NepeknyaTenb ocTaHaBnMBaeTCca Ha nepuog paboThl

e curHan ynpaereHus ot 3axuma 20 nporpaMmMHOro pene Ha BpeMs paboTbl

e CEpBOMOTOpP NepexoanT 4O ToYKkM BKkItoYeHus IV (< V) nepea Nnepexonom B 30HY
MoaynupoBaHusa (Mexay Toukamm V n I)

e KOrga Harpyska 6onbluas u ropenka pabotaeTt NoCToOsAHHO, perynaTop mowHoctn (PID,
3-XNO3NUMOHHbIN PerynaTop) perynupyeT MOLLHOCTb FOPENKM B AManasoHe Moaynu-
poBaHMA B 3aBUCUMOCTM OT Harpy3ku. CurHanamm «yBenMYEHUa» UNN «YMEHbLLIEHMWS»

oT perynsatopa MOLLHOCTU, UMW e NepekntoyaTenem ynpaBneHust Ha py4HoOM pexume,
yrnpaBnsieTcs cepBOMOTOP BO3AYLIHbIX 3ACIIOHOK U APOCCENbHYI0 3aCnOHKY pacxoaa
rasa B HanpaefieHWe OTKPbITUS UMK 3aKPbITUSI B 3aBUCUMOCTM OT Harpysku.

e ropenka paboTaeT Takum 06pa3omM Nod KOHTPOIO NPOrpaMMHOro pene u nojg
yrnpaBneHnem perynsitopa MOLHOCTN B COOTBETCTBMM C 3ajaHHbIMU NapaMeTpamMu 1
YHKUUAMU (CM. AOKYMEHTaLMIO perynsatopa)

e roperika BbIKNtoYaeTCs, Korga Harpyska Huska u pakTudeckoe 3HauyeHue yrnpasnsioLen
BEJTMYUHbI TEXHONOMMYECKOro npoLecca npeBbillaeT yCTaBky Npeaena BbiKNoYeHus
ropenku Ha perynsatope, Unv nog ynpaBneHnem TepMmocTaTta/npeccocTtarta kotna. Ha
PYYHOM peXMMe roperika BbiKIloHaeTcsi TONbKO No4 yrnpaBrneHnem TepmocTara/

olilon

40080740RU



14

npeccocrtarta KoTna.
e BbIKITKO4YeHuUe, ecsin curHan Hann4dma niiaMmeHmn noTepdaeTca BO BpemMs pa6OTbI
e BbIKNO4YeHUe, eCcinin gaBleHne Bo3gyxa notepdaeTcda BO BpeMA pa60TbI.

15 TloOKOHTPOSbHbLIN OCTAHOB (KOHTYP paboThkl pa3mblkaeTcs)

e nporpaMMHbIfA NepeknoYvaTenb Nporp. pene 3anyckaetcs 1 ynpasnaeTt JoNyCTUMbIM
BpeMeHeln nocneaytowlero cropaHuns (12 cek)

e rasoBblV kNnanaH 1 3akpbiBaeTcs

e rasoBblil KranaH 2 3akpbiBaeTcs

e C CUrHaroMm ynpasfeHuns OT 3axXMMoB nporpammHoro pene 10 n 11 cepsomoTop
nepexoanT A0 UMM OCTaeTCsa y TOYKM BKNtoYeHus 11 (BO3ayLUHbIe 3aCNOHKN U
ApoccenbHas 3acnoHka pacxoga rasa B NOMOXEHUN «3aKpbITO»).

16 YkasaTenb NporpamMHOro perie coBnagaet co CUMBOJIOM <4

e MporpamMMHbIiA NepeknYaTenb ocTaHaBNMBaeTCH

e [OnNycTUMOe Bpems nocneyoLero cropanus (12 cek) okoH4yaeTcs

e [BuraTesnb BEHTMNATOpPA OCTaHaBNMBaeTCA

e HayMHaeTcsa TecTupoBaHue ¢ nmmtaumen nnamenn (LFL). C HebGonbLuon 3agepxkon
Bbl3bIBaETCH BbIKNMOYEHME NPU NOMy4YeHUn curHana oTCyTCTBMS NMamMeHu
Hanpumep:
- ylaMs He noracro; npoTeydka TOMSIMBHbIX KNanaHoB
- NTOXKHBIV CMrHan nnaMeHn; gedekT KOHTypa KOHTPOS HanMymsa ninamMmeHu unm cooTB.

e KOHTPOINb FrepMETUYHOCTW ra3oBbIX KnanaHax Ha4yMHaeTcs.

17 T1OBTOpPHBIA MYCK BO3MOXEH NpPUW BbINOJIHEHWMMW YCINOBUIA Nycka (cMm. n. 1).

B cnyyae pedekta, nogaya TOnNnMBa HeMeAneHHO npekpawaeTcs. [lporpamMHbIi
nepeknioyaTenb OOHOBPEMEHHO C YyKasaTeNleM BbIKIIKOYeHUs ocTaHaBnuBaeTcs. CumBon vy
yKasaTens nporpamMHOro nepeknoyaTtens ykasbiBaeT Tvun gedekta. B cnyyae BbiknoyeHus,
ynpaBneHne MoxeT ObiTb cpa3y Bo3BpalleHo. [locne Bo3BpaTa (a Takke nocre gedekTa,
BbI3BaBLUETO MOAKOHTPOSbHLIA OCTAHOB WM MOCMEe BCEX [MOMEXOB MNUTAKOWEN CeTH)
NporpaMMHbIA NepekrnyaTens BO3BpaLlaeTcs A0 HadanbHOM TOYKU, MPU YEM TOSMBbKO 3aKMMb
7,9, 10 n 11 nonyyaloT HanpsiXeHWe B COOTBETCTBUU C MporpamMmMon ynpasrneHusa. Tornbko npu
3TOM NporpaMmmHoe pene fonyckaeT MOBTOPHbIN MYCK ropenku.

BHum! He HaxumainTe KHOMKY BO3BpaTa nporpaMMHoro pene Bbiwe 10 cek.

BHumMm! BbikntoyeHne = aBpuiiHas GnokMpoBKa.
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PerynupoBka ropersnku

71.

NMponopunoHusatop

Cxunraemoe KONMMYECTBO rasa [LOJIDKHO ObiTb oTperynmposaHo B COOTBETCTBUU C nogayen
BO3AyXa B roperky. PerJ'II/IpOBKy npon3BogAaT C NoOMoLbo I'Ipy)KVIHHOVI JIEHTbI peryfimpoBo4YHOro

dnaHua (4).

Mpu MonHoOW MOLIHOCTM rasa gpoccenbHas 3acnoHka (7) MonHOCTb OTKpbiTa. C MOMOLLbLHO
ApOCCernbHOM 3acnoHKM pacxoda rasa W perynvpoBKOi AaBrieHUs rasa OTPerynupyloT pacxod
rasa Ha NOAXOASALMIA YPOBEHD.

PerynupoBoyHbii  cdrnaHel (4) ynpaBnseT OBWXKEHMEM  perynupytouwlero pbiyara  (3).
OpoccenbHasa 3acnoHka (7) ynpaBndetca pbidarom (3). PerynupoBouHbii  dnaHey (6)
ynpasnseT vyepes pbiyar (5) ABMKeHMeM BO3AYLLIHbIX 3aCMOHOK.

Ha wkane Ha cepBoOMOTOpE MOXHO NpPOBEPUTH TMOJIOXKEeHNne MOTOpa B OTperyrimnpoBaHHOM
anana3oHe MOLWHOCTH.

BHumMm! [1paBuNbLHOCTbL perynmpoBoK NPOBEPSETCS C NOMOLLbI0 aHanms3a AbIMOBbIX Fa30B.
A
%
747
6 5 4 3 7
B
il i
4 |
idh
2 1
A-253V
1 BosgywHas 3acrnoHka 6 PerynnpoBo4HbIn hnaHew Bo3gyxa
2 CepBomoTop 7 [poccenbHas 3acnoHKa pacxoga rasa
3 PerynnpoBOYHbIN pbivar rasa
4 PerynupoBo4HbIi (hbnaHel, rasa A Tas
5 PerynupoBoyHbIn pblyar Bo3gyxa B Bosgyx

olilon

40080740RU



7.2.

7.21.

CepBomoTOpbI
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MonoxeHnsa KynaykoBbIX AWCKOB (KOHLEBbIX BbIKNoYaTenein) HacTpoeHbl Npu UCMbITAHUAX Ha
3aBofe-u3roToBuTene cregyowmm obpasom:

II = BO3A4yLWHbIE 3aCNOHKN 3aKpbITbl (OK. 0°)

III = MowHOCTb 3axunraHms (ok. 30°)

IV = yacTM4yHas MOLLHOCTb, NpU Nnepexoge ¢ MOLWHOCTKN po3dxura (ok. 40°)
V = yacTu4Has MOLWHOCTb, MpW Nepexoae ¢ NOfHON MOLHOCTM (OK. 45°)
I = norHasi MowHocTb (oK. 130°)

A = KM Onsa perynvpoBku

B = pacuenutenb

Pacuenutenb oceoboxaaeT perJ'IVIpOBO'-IHbIﬂ MEXaHN3M OJ14 Py4YHOro nepemMelieHuns.

Buum! KynaukoBblie auckn VI n VII He npuMeHsaoTCS
PasHuua mexay yctaBskamum guckos IV n V gornxHa 6biTe npun. 5°.
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MonoxeHust KynavykoBbIX ANCKOB (KOHLUEBLIX BbIKIOYATENEN) HACTPOEHbI MPU UCMbITAHUAX Ha
3aBOfe-M3roToBMTENE Criegyowmnm obpasom:

I

ocTaHoBneHue ropenku (ok. 0°)

III = MoLWHOCTb 3axuraHmnsa (ok. 30°)

IV = yacTuyHas MOLLHOCTb, NpU nepexoge ¢ MOWHOCTKN podxura (oK. 40°)
= YacTudHasg MOLWHOCTb, NpY Nepexoae C NOMHON MOLHOCTH (OK. 45°)
= nonHas MolHocTb (oK. 130°)

= KITOY ANs perynmpoBkn (Nog Kornakom)

pacuenutenb

= pacuenuTenb HacTpoeH Ha 3aBoae-uarotosntene. HE OCBOBOAWUTE PACLUEMUTENA!

OO0 W > = <
n

= wKana nokasbiBaeT TOMbKO Yros rnoBopoTa Basna cepBomMoTopa

Pacuenutens (B) ocBoboxgaeT perynmpoBOYHbIN MEXAaHU3M Af1S PYYHOro NepeMeLLeHuns.

MonoxeHunsa KyJ1a4KoBbIX ANCKOB Ha PUCYHKe ABNAKTCA YCITOBHbIMU.

BHum! PasHuua mexpgy yctaBkamm anckos IV 1 V gomkHa 6biTe npmbn. 5°
MpumeHsATCA YepHyo WwKany
KynaukoBble gucku VI, VII un VIII He npumeHaTca
ASZ (noTeHUMOMeTP) NPUMEHSIOTCHA NO NOTPebHOCTH

OCTOPOXHO! He ocBoboaute pacuenutens «C». V3MeHeHMe NOMnoXeHus
KynadkoBbIX AUCKOB NoBpexaaeT cCepBOMOTOP UMM NOPTUT HACTPONKY ropenku.
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PerynupoBku ropeno4yHon ronoBKu
PerynMpOBKa CKOpoCTU nNpoxoaa Bo3ayxa B ropenquoﬁ rofnoBke

CkopocTb Npoxoda Bo3dyxa Yepes3 roperioyHyo rofioBKy perynupytoT ocnabneHnem CTonopHbIX
BMHTOB perynmMpoBOYHOro Komnblia 1 NepeMeLleHneM perynmpoBOYHOro KomnbLa rno HanpasBreHu o
UMNMHOpPa TONIOBKU, MpPU 4YEeM W3MEHSIeTCs 3a30p MeXay pPerynvMpoBOYHLIM KOMbLOM WU
andpdysopom. Mpu paboTe Ha HU3KMX MOLLHOCTSAX, KOMbLO AOMKHO HaxoAWUTbCS B MepeaHeM
MonoXeHnu, a Ha BoMbLUMX MOLIHOCTSX — B 3agHeM. Ecnu perynvpoBoYHOe KOMbLo NpU NofHOM
MOLLLHOCTU HaxoAWTCs B CNULIKOM MepedHeM MOMOXEeHWM, CKOpPOCTb BO3dyxa Ha TronoBKe
BbICOKa, YTO 3aTpydHSAET 3axuraHue, UM Bo3gyxa He OydeT OOCTATOYHO ANA KayeCTBEHHOro
ropeHuss. Ecnu perynupoBoYyHoe KOMbLO HaxoAWTCs B CIWULWIKOM 3agHEeM MOJIOXKEHUU
OTHOCUTenbHO TpebGyeMol MOLWHOCTW, CKOPOCTb BO3AdyXa CIIUWKOM HW3Ka, 4YTO yXydwaer
KayecTBO CxuraHus. Heo6xoQumo NpoBepuUTb KayecTBO CXUraHWsa Mpu NomollM aHanusaTopa
ObIMOBbIX ra30B.

BHum! Ecnm  nonoxeHwe  perynMpoBOYMHOrO  Konbua  OTHOCUMTenbHO  Aauddysopa
NM3MEHSIETCH, MEHSITCA TaKXe CKOpocTb npoxoda uM obbem Bosgyxa. [lpoBepbTe
Ka4eCTBO CXWraHuMs NO aHanu3y AbIMOBbIX ra3oB W, nNpu HagobHocTw,
nogperynupynte pacxopf Bo3ayxa.

GP-200 M...-300 M-I

Hanpasnsatouiee rosioBku
["a3oBoe conno
OnNeKTpoa 3axuraHusi
UunuHgp ronosku
PerynmpoBo4yHoe KosnbLO
Andbaysop

Conno 3ananbHoOro rasa

NOoO O WN -~
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GP-400 M...-500 M

23

Kopnyc ropenoyHom ronoekum
Ma3oBoe conno

OneKTpoa 3axuraHusi
LUunnunHgp ronoeku

Conno 3ananbHoOro rasa
PerynnpoBo4Hoe KonbL,0

Avdbdpysop

5 e 1 3

-

o s i
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]
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Pasmep 23 MM B pUCYHKe O3Ha4aeT pacCTosiHie Toplia rasoBoro comnna oT 3agHei NoBepXHOCTH
Anddy3opa.

GP-600 M...-700 M-I

23 4

Kopnyc ropenoyHom ronoekum
[a3oBoe conno

OneKTpoa 3axuraHusi
LUnnmnHgp ronoeku

Conno 3ananbHoOro rasa
PerynnpoBo4Hoe KonbL0

Avdbdpysop

1 2 3
oD s
‘f%\ B

L

]

NO O WN -

/

A-366HA 5 5 >

Pasmep 23 MM B PUCYHKe O3Ha4YaeT pacCToAHMEe Topua rasoBoro conna ot 3ap,He|7| NMOBEPXHOCTU
Andysopa.
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PerynupoBka 3nekTpoaoB 3aXuraHus

I'IpOBepre pPacCToAHMEe 3NEKTPOAOB 3aXUraHmn4a OT conjia U 3a3op MexXxay anekrpogamu, u, npu

HagobHOCTH, I'IOD,perJ'II/IpyIZTe MX B COOTBETCTBUN C PUCYHKOM.

GP-200 M...-300 M-I

1 Oudpcpysop
2 3JnekTpoa

GP-400 M...-700 M-II

1 Andbdysop
2 3OnekTpoa
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CHATUe rasoBsoro conna

OtcoeguHuTe conno 3ananbHoro rasa (3). lMNMpuoTkponTe KpenexHbll BUHT (4) U BbITAHUTE
OonopHyto TpybKy C anekTpogaMy W3HYTPW rasoBoro conmna. BblBepHUTE KpenexHblh BUHT (2)
rasosoro conna. [lNpunogHuTe rasoBoe conno W BbITAHUTE ero. CbHopka npousBoauTCS B
NPOTUBOMOMOXHOMW MOCNeA0BaTENbHOCTH.

BHum! T[pu cbopke nposBepbTe COCTOAHWE 0-06pa3HOro ynnoTHUTENbHOro Konbua (6) u npu
Heo6xo04MMOCTU 3aMeHUTE ero.

1 T[a3oBoe conno
2 KpenexHbln BUHT
VA
= 3 Conno 3ananbHoro rasa
4 KpenexHbln BUHT
EEES 5 OnopHas Tpybka
‘ 6 O-o6pasHoe KonbLOo
4
ﬁ‘ .
3~ - if m 7
e =
AR
=
Z B-340R
N

N\
/! NMPEQYNPEXAOEHUE! lNpoBepbTe LEHTPOBKY ra3oBOro comnfna OTHOCUTENbHO perynu-
~  POBOYHOMY KOSlbLly rOPerioYHO roNoBKy.

olilon

40080740RU



7.6.

22
PerynupoBoyHbin donaHey

Ona Bo3ayxa

OTKpbITME BO3AYLUHbLIX 3aCMOHOK yrpaBnsieTcs Npodunem npyxXMHHOW NEHTbI PeryrnmpoBOYHOro
naHua. ®opmy neHTbl PerynupyloT € MOMOLULID KynaykoB W PEryNMPOBOYHbLIX BUHTOB.
[BUXKeHME NPY>XUHHOW NEHTHI NepefaeTcs BO3AYLIHbLIM 3acfoHKaM ¢ MOMoLLbio peivara. lMogaya
BO34QyxXa OTHOCUTENbHO pacxody TOMNMBa perynupyetcs C MOMOLLb PEeryrnMpoBOYHOrO
¢naHua. Heobxoanmo aHann3oM yxoasiliMx ObIMOBbIX ra3oB MPOBEPUTHL pe3ynbTaT CXUraHus
OTAENbHO Y KaXOoro Kynayka Mexay MNOMNOXEHUSIMU po3xura U MNofHOM MOLHOCTM. [ns
perynmpoBkn HeobxoguMmo ocnabutb cTtonopHble BUHTBHI (10) n (12), U nocne perynupoBku
3aTSAHYTb UX.

Ons rasa

OTKpbITME ApPOCCENbHOM 3aCNOHKM pacxoda rasa ynpasnseTcss Npoduiem MNpy>KUHHOW NEHTHI
perynupoBoyHoro drnaHua. ®Popmy nNeHTbl  PEerynumpyoT C MOMOLbI0O  KyNaykoB WU
PErynMpoOBOYHbIX BUHTOB. [BWXEHWE MPY>XMHHOW NEHTbl nepefaetcs APOCCENbHOW 3acrioHke
pacxoga rasa c nomolwblo pbidara. C nomoLlbl pPerynupoBoYHOro cnaHua nopaya rasa
perynupyeTcsi noaxoAslWMM OTHOCUTENbHO pacxody YXe OTperynupoBaHHOro BoO3gyxa.
HeobxoaumMo aHanu3om yxogswmx ObIMOBbLIX Fa30B NPOBEPUTL pe3ynbTaT CXKUraHust OTAENbHO
Yy KaXOdoro Kynayka mexagy MONOXEHUSIMU po3Xura U MOMHOW MOLHOCTW. [na perynvpoBku
Heobxoaumo ocnabutb ctonopHble BUHTLI (10) 1 (12), n nocne perynmpoBkn 3aTsHYTb UX.

B-375D

1 Kapkac perynupoBo4Horo cdraHua 10  BUWHT ¢ BHYTp. WeCTurp. (doukcauma perynmpoBku)
2 PerynupoBOYHbIN Kyrayok 11 BWHT C BHYTP. LWECTUrPaHHUKOM
3 Hanpasn. npyXnMHHON NeHTLI 12 BwHT c BHYTp. wecturp. (pmkcauma perynmnpoBkm)
4 CTOMOPHBIN Kyrna4ok 13  BWHT C BHYTp. LWWECTUrPaHHUKOM
5 TlpyxuHHas neHTa 14  LecTturpaHHag ramka
6 BWHT c BHYTp. LWECTUTPAHHUKOM 15 Tanka tvna Nylock
7 PerynupoBoOYHbI BUHT 16 Llanba
8 PerynupoBo4HbIi BUHT 17  TapenbyaTtas npyxuvHa
9 PerynupoBoYHbIi BUHT 18 [pyxunHHas wanba
o
oillon
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7.7. PerynupoBoOYHbIe pblyaru
Bo3ayx

Kopnyc pblvara
Ckonb3suas BTyska
3arnyLka
OKCLEHTPUKOBbLIA BUHT

CTonopHas ranka

Cma304HbIN HANMNEeNb (CMaska pas B rof)
Lecturp. BUHT

KynaukoBbI NOALLIMNHAK

BAOWON -

Mas

Kopnyc pblvara 6 Cmaso4Hbi HUNNenb (CMaska pas B rog)
Ckonb3sLas BTyrka 7 Wecturp. BUHT

Barnywka 8 KynaudkoBbli NOSLINMHUK
OKCUEHTPUKOBBIN BUHT 9 CTOMOPHbIA BUHT C BHYTP. LLECTUTP.
CrtonopHas ravika 10  BWHT C BHYTP. WeCTurp.

AP WN -
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Pene naBneHus

Pene paBneHus rasa

OCTOPOXHO! 3axumbl pene pgaBneHus rasa HaxogAaTcs MO4  HanpskeHUeM.
PerynupoBaHvue pene paBneHus rasa [ONYCKaeTCsl TONMbKO KBanuuuMpoOBaHHOMY
PEMOHTHUKY-CNeLnanncTy.

1 LWkana ansa perynuposku
@ 2 KHonka kBuTMpoBaHmna
(pene makcuMm. gaBnexHus)
3 LUWTyuep ons maHomeTpa

i/" A-416M

Pene MMHUManbHOro AaBrieHMA rasa

Pene muHumanbHOro gaeneHua rasa HactpauBatT Ha 20 — 40 % Huxe, yem JaBreHue Ha
BXOAe B ropernky npu paboTe ropenkm Ha NONHOW MoOLWHOCTU. Ecnn pene faBneHus npu nycke
ropenkn MoOMeHTanbHO OCTaAHOBMUT roperky, HeobxoanMMo NOACTPOUTL pene Ha Bonee Huskoe
JasneHue. [na noacTporkM OTKPOWTE 3alUUTHYIO KpbIWKY pene u nosepHute guck. lMocne
HaCTPOMKM YCTAHOBUTE 3aLLUTHYIO KPbILKY 06paTHO Ha MecCTo.

Pene makcumanbHOro gaBrneHus rasa

Pene makcMManbHOro fgaBneHus rasa AofmKHO Bbi3BaTb aBapuiiHyto BNOKMPOBKY B criyyae, ecnu
MOLLHOCTb Topernku nogHuMaeTcs Bbiwe, 4Yem 1,15-kpaTHbIM OTHOCUMTENBHO HOMWHANBLHOIO
3HauYeHWsi, UMM ecnu JaBreHue B roperioyHON roroBKe NpeBbIAeT HOMMHANbHOE 3HAaYeHue
(naBneHue B conne) Bbiwe 1,3 pasa.

PerynupoBaHue

Pene paBneHus rasa perynnpyetca nocrne BbINONIHEHUA PerynmpoBOK TrOpesiku U aHannsa
AObIMOBbIX ra30B.

Ecnv B Hanuuumn nmeeTcs pacxogomep rasa:

- NoBepHUTE perie faBreHus rasa B MakcvMarbHOe NoJioxeHve

- ynpaensiTe ropesnky Ha HOMUHAaNbHY MOLLHOCTb

- NOAHMMUTE MOLLHOCTb ropenku Ao 1,15 -KpaTHOM OT HOMUHAMbHOIO 3HAYeHUs yBENUYNBaS
AaBreHue rasa

- NoBepHUTe perie MeasieHHO B HanpaBfieHMe MUHUMAanbHOIO 3Ha4YeHUsl, Noka ropeska He
ocTaHaBnuBaeTcs. [pu 3TOM perynvpoBka NpaBuibHO BbIMOMHEHA.

- AN KBUTMPOBaHMSA GMOKMPOBKM HAXXMUTE KHOMKY pene OaBrneHus rasa

- ynpaensiTe ropenky o6paTHO Ha HOMWHASIBHYI0 MOLHOCTb YMeHbLUAs AaBneHus rasa.

olilon
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Ecnu pacxogomep rasa He umeeTcs:

- NOBEpHUTE pere OaBreHus rasa B MakCMmManbHOe MosoXeHune

- ynpaBnanTe ropenky Ha HOMMHanNbHY MOLWHOCTL. Hanpumep, perynuposkon O, = 2,5 - 3,0 %
n cogepxanmna CO < 50 nnm.

- NOAHMMUTE MOLLHOCTb ropenku yBenMyneas gaBneHus rasa oo Tex nop, noka sHadeHue O, He
pocturHeT 0,5 - 1,0 1 CO pgo <2000 nnm

- NOBEpPHUTE pene MeaNeHHOo B HanpaBfeHne MMHUMAarbHOro 3Ha4YeHus!, Noka ropernka He
ocTaHaBnueaeTcs. [pu 3TOM perynupoeka npaBunbHO BbIMOSHEHA.

- ONS KBUTUPOBAHUS BIOKMPOBKN HAXXMUTE KHOMKY perie OaBreHus rasa

- ynpaBnsnTe ropenky o6paTHO Ha HOMUHAaNbHY MOLHOCTb YMeHbLIAs OaBMeHus rasa oo Tex
nop, noka cogepxaHme O, 1 CO He JOCTUTHET NepBOHaYasbHbIX 3HAYEHUN.

OunddepeHunanbHoe pene aaBneHus Boayxa

OCTOPOXHO! 3axumbl anddepeHumnanbHOro pene HaxogaTcsa nog HanpsikeHuem.
PerynupoBaHue pene pJonyckaeTcs TOMbKO KBanNUUUMPOBAHHOMY PEMOHTHUKY-
crneumanucry.

/ @ \ 1 TlopkniodeHne HN3KOro

OaBreHns (BakyymHas

CTOPOHAa BEHTUNATOPA)
2 [lopkntovyeHne BbICOKOrO

OaBrieHnst (HanopHas

y—EEE— cTOpoHa BEHTUNSATOpPA)

-8/

,D,McbcbepeHumaanoe pene faBneHnd BO3A4yXa KOHTPOJIMpyeT nepenan AaBlieHnA BO3ayXa B
ropernke. Ecnn nepenag gasrneHna He npesbillaeT YCTaHOBJIEHHOINo B pelie 3Ha4YeHuna, ropernka
OCTaHaBIIMBaeTCA. ,D,McbcbepeHumaanoe pene AOO0J1KHO Cpa6aTbIBaTb 00  yBenn4eHud
cogepXXaHusa CO B gbiMOBbIX rasax Bbllwe 1 %. Pene HaCTpoeHO Ha 3aBOoOe-n3rotoBuTtesie B
COOTBETCTBUM C HMXKEU3NoxeHHon Tabnuuen. B 3aBucumoctn OT yCJ'IOBVIIZ, N3MEHEHNE
perynnpoBkn pene MOXeT OKa3aTbCAd HeobxoauMbiM anst obecnevyeHuss HageXHoON pa6OTbI
ropenku. I'Ipvl 3TOM HeobxoauMmo 3aboTUTbCS O TOM, 4TO YKa3aHHO€ Bbllle 3Ha4YeHune CO He
6y,u,eT npesBbILLEHO.

openka 3aBopckas
ycTaBka
(Mbap)

GP-200 M 31

GP-300 M/M-II 31

GP-400 M/M-I 40

GP-500 M 40

GP-600 M 40

GP-700 M/M-1/M-II 50

[ 4
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TecTep repMeTUYHOCTH

8.1.

8.1.1.

VPS 504 S02

MpuHUun paboTbl

TecTep repmMeTM4YHOCTM NpOBepsieT OTCYTCTBME YyTe4YeK rasoBblX KranaHoB aBTOMaTWU4YecKM
Ka)kablii pa3 nocrie OCTaHOBIEHWsI TFOpesikvM, Korga nporpamMmMHOe perne BO3BpaTUioChb [0

NONOXEHUA «NyCKa» (CI/IMBOJ'I { ) N HanpdaxeHue ynpasieHnAa onAaTb nogaeTcda 0O 3aXXMMa L1
TecTepa. Bo BpeMaA TeCTa ra3oBble KrnanaHbl 3aKpbIThbl.

Tectep VPS 504 S02 paboTaeT no nNpuHUMNY NOBbIWEHNA AaBneHus. BCTpOEeHHbIN MOTOPHLIN
Hacoc TecTepa NogHUMaeT AaBfneHue rasa B NpoBepseMoM ydacTke Ha npubn. 20 mbap Bbiwe
AaBneHus Ha Bxoge. BcTpoeHHoe anddepeHumanbHoe pene KOHTPONMMpYeT repMeTUYHOCTb
KnanaHoB yxe BO Bpems paboTbl Hacoca. Korga Tpebyemoe pAaBneHwe AOCTUIHYTO, Hacoc
BbIKMOYaeTCH (TECT 3aKOHYEH).

Ecnn B npoBepsaeMOM y4acTke HeT yTeuyek, BbICBOOOXAAIOWMN curHan BbIXOAUT C 3axuma T6
TecTepa nocne uctedeHus 3agaHHown Bblgepxkn (10 - 26 cek) uM xenrtas curHanbHas namna
(paboyero pexuma) 3axuraeTcs.

Ecnun obHapyxuBaeTcsa yTeyka uUnM ecnu paBneHuve B TeyeHue npoBepkn (Ao 26 cek) He
pocturaet +20 mbap, BbI3biBaeTCa aBapuiiHaa bnokupoBka TecTtepa. CurHan 6nokupoBku (230
B, 1 A) BbixoguT ¢ 3axuma T7 TecTepa. B aTom cnydae kpacHasi curHanbHasa namna ropuT Ao
Tex Nop, Noka HanpshkeHne ynpasneHns He OTKMYEeHO OT 3axuma L1 Tectepa unmn cbon byget
KBUTUPOBAH HaXxaTUeM KpacHON NOACBEYEHHON KHOMKW.

MpoBepsiembl y4acToK npeacTtaBnsieT cobon NonocTb MexXxAy BbIXO4OM ra3oBoro knanaHa Ne 1
W BXOOOM rasoBoro knanaHa Ne 2 u knanaHa 3ananbHOro rasa C MPOMEXYTOYHbIMU
Tpybonposogamu (06bem go 4 n).

npO,ELOH)KI/ITeJ'leOCTb TeCTa, T.e. BpemMd paGOTbI NOBbLICUTENBHOrO Hacoca, 3aBUCUT OT obbema
npoeepAeMoro ydyacTtka n gaBneHuna ra3a Ha Bxopge.

Bpewms BbicBoboxaeHus (10 - 26 cek) 3aBUCUT OT ob6bema NpoBepsaeMOoro yvyacTtka u gaBreHus
rasa Ha Bxoje.

1

N, DN

( » )

il

P

A-450J7

Tectep repmeTnyHoctn VPS 504

LWTyuep onsa namepeHns gaBneHns ra3a Ha Bxoge

LWTyuep onsa namepeHns gaBneHns Mexay knanaHamu
KpacHas curHanbHas namna (= 6nokuposka), KBUTUpOBaHue
KenTas curHanbHas namna

Mpepoxpanuntens T6.3L 250 B

3anacHow npegoxpaHutenb

NO OB WN -
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HacTtpowka

27

TecTep repMeTUYHOCTM He TpebyeT HacCTPOWKN.

AnekTpuyeckoe NogKnoveHune

TecTep nmeeT 7-NONKOCHbLIN LUTEKEPHbLIN COEANHUTEND.

TexHU4YecKkune paHHble

HanpsxeHne nutaHus
YacToTa

CeTteBon npegoxpaHutens
CMeHHbIN npegoxpaHuTens

230 B nep.Toka -15 %...240 B nep.Toka +10 %
50y

10 A 6bicTpoaencTB. unn 6.3 A MHEPTHbLIN

6.3 AL 250 B (IEC 127-2/11I)

3anacHon npegoxpaHnTerb HAaXOAUTCSA BHYTPU KOPOOKM

Tok BKIOYEHUS

- BbIXOg paboThl

- BbIXO4 NMOMeXu
Knacc 3awuThl
Makc. pabodee gaBneHue
Makc. npoBepsieMbii 06beM
Bpems BbicBOGOXOEHNSA
Mpegen 4yBCTBUTENBLHOCTU

Makc. 4 A
makc. 1 A
IP40

500 mbap
4.0 n

10 - 26 cek
50 n/v

/\
8 " MPEAYNPEXAEHWUE!

(

He npesbillaTb MakcuMarnbHbI 06beMm TeCTupoBaHuA.
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VDK 200 A S02

MpuHUun paboTbl

TeCTep repMeTnM4HOCTMN npoBepdeT OTCYTCTBME YTedeK ras3oBbiX KranaHoOB aBTOMaTU4Y€CKU
Kaxabli pa3 nocne OCTaHOBJIIEHUA TrOpesikKyu, Korga nporpaMmMHoOe peJyie BO3BpaTuUIiioCb A0

MOMOXEeHUs «nycka» (CUMBON < ) U HanpsbkeHWe ynpasfeHus onsiTb nogaeTtcs Ao 3axuma 3
TecTepa. Bo Bpemsi TecTa rasoBble kKrnanaHbl 3aKpbIThl.

KenTas curHanbHas namnoyvka MuraeT ¢ Hayana Tecta ao nony4yeHuma BbicBOOOXOalOLWEro nnm
aBapMVIHOFO CcurHana.

Tectep VDK 200 A S02 paboTaeT no npuMHUMNY NOBbLIWEHWS AaBNeHns. BCTpOEHHbI MOTOPHLIN
Hacoc TecTepa nogHMMaeT AaBfeHue rasa B npoBepsieMoM y4dacTke Ha npubn. 30 - 40 mbap
Bbllle [JaBreHMss Ha Bxoge. BcTpoeHHoe pguddepeHumnanbHoe pene KOHTponupyet
repMeTMYHOCTb KJlanaHoB yxe BO Bpems paboTbl Hacoca. Korga Tpebyemoe paBrneHuve
OOCTUIHYTO, HacoC BbIKITOYAETCH (TECT 3aKOHYEH).

Ecnn B npopepdeMoOM y4acCTKe HeT YyTe4ek, BbICBOOOXAAOLWMIA CUrHanN BbIXOOAUT C 3axuma 13
TecTepa nocrie ncre4yeHna He Bbllle 35 ceKk u xentaa curHanbHasa namna (pa60qero pemmma)
3axXuraeTcs.

Ecnn obHapyxuBaeTca yTeyka WNu ecnv AaBfieHne B TeyeHue npoBepkun (Oo 35 cek) He
pocturaet 30 - 40 mbap, Bbi3biBaeTCa aBapuiiHasi bnokuMpoBka Tectepa. CurHan GrIOKMPOBKM
(He Bbiwe 1 A) BbIxoauT ¢ 3axuma 14 TecTepa. B aTom cnyyae KpacHasi curHanbHas namna
ropuT OO Tex nop, MOKa HamnpsbkeHWe ynpaBrieHWs He OTKIIYEHO OT 3axumma 3 TecTtepa unu
cbon GygeT KBUTUPOBAH HaxXaTem KpaCcHOW NogCBEYEHHOW KHOMKM.

MpoBepsieMblll y4acTok NpeAcTaBnseT cobon NonocTe Mexay BbIXOAOM rasoBoro knanaHa Ne 1
M BXOAOM rasoBoro knanaHa Ne 2 u knanaHa 3ananbHOrO rasa C MNPOMEXYTOYHLIMU
Tpybonposogamu (06bem go 20 n).

npO,EI,OJ'I)KVITeJ'IbHOCTb TecTa, T.e. BpeMA pa6OTbI NOBbLICUTENBHOrO Hacoca, 3aBUCUT OT obbema
npoBepAeMoro y4acTtka n gaBlieHnA ra3a Ha Bxoge.

Bpemsi BbicBOGOXAeHNs (0o 35 cek) He 3aBUCUT OT OGbeMa MNPOBEPSEMOro y4vacTka Wiu
[AaBreHns rasa Ha Bxoge.

A-495H 4

Tectep repmeTnyHoctn VDK 200 A S02

KpacHas curHanbHas namna (= aBapuiiHas 6rnoknpoBka)
YKenTas curHanbHas namna

HacTtpolika nponsBogMTensHOCTU Hacoca

AOWON -
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HacTtpowka

TecTep repmMeTUYHOCTM HaACTPOEH Ha 3aBOAe-U3roToBuUTENE U TpebyeT HACTPOWKY TONbKO Npu
HeobXO0AMMOCTH.

1. Y6eautecb B repMeTUYHOCTU MPOBEPSAEMOro yyacTka.
2. YpanuTe BO34yX MOMHOCTbIO U3 MPOBEPSAEMOro y4YacTka.

3. [lpoBepbTe NOMNoXeHne APOCCENbHOro BUHTA (HACTPOWMKN NPON3BOAUTENBHOCTM Hacoca).
(3aBepHUTE BUHT NO 4YacOBOW CTperke Ao ynopa).

3anyctute TecTtep.
3amepuTe Bpems npokavku (BHUM.: Bpemsa TectupoBaHus!).

Ecnn samepeHHOe BpeMs NpoKayku ¢ 3aKpblTbiM APOCCESbHLIM BUHTOM MEHbLUE UMM PaBHO

24 cek, HacTpoVika He TpebyeTcA.

Ecnn Bpems npokayku Boille 24 cek, OTKPONTE APOCCENbHbIA BUHT NOCTYNeH4YaTo

nosopa4mBasi MPOTUB YaCOBOW CTPENKN 1 nosTopuTe N.n. 4 n 5 o Tex nop:

- noka He JOCTUrHYTO Bpems npokadku 20 - 24 cek npu npoBepsiemoM ob6beme 10 n unu
MeHbLUe.

- Mnoka He JOCTUTHYTO BpeMms Npokaydku 22 - 26 cek npu nposepsemom obveme 10 - 20 n.

7. TpoBepbTe HACTPOUKY M 3anevaTanTe NATHOM NMaky UINN KPacku.

PaboTa TecTepa MOXeT ObITb npoBepeHa nMmuTaumen npoTe4kn B nposepAemMoM y4acTke BO
BpemMa TecTa.

AnekTpuyeckoe NogKknoveHune

Mpoxon anst kabensa PG11. MogkntoveHne nog BUHTOBbIE 3aXXMMbl TeCTepa.

//l NMPEAYNPEXOEHUE! Mcnonb3oBaTtb TONbKO 3axumbl 1, 3, 13 n 14.

)

MoaknioyeHue Tpy6onpoBoaoB

Ona nogknoyeHns TpybonpoBOAOB UCMNOMb30BaTb FOTOBbLIA COEAMHUTENbHBIA KOMMNEKT WUn
natpybok guametpom 12 mMm ¢ pesbbon GV%. CoeamHuTenbHble naTpyoOku [OMKHbI ObITb
Hanbornee KOPOTKUMMU.

TexHn4yeckne OoaHHbIe

HanpshkeHune nutaHus 230 B nep.Toka -15 %...240 B nep.Toka +10 %
YacToTa 50 Iy
MoTpebnsemasa MOLWHOCTb ok. 80 BA npu npokayke

ok. 20 BA npu paboTe
CeTeBoW npefgoxpaHuTernb 10 A 6bicTpogencTB. Unu 6.3 A UHEPTHLIN
CMeHHbIN npegoxpaHnTenb 6.3 AL 250 B (IEC 127-2/11I)

3anacHol npegoxpaHUTENb HaXO4UTCSA BHYTPU KOPOOKK
Tok BKIo4YeHus

- BbIXoq paboThl Makc. 4 A

- BbIXOA MOMEXM mMak. 1 A
Knacc 3awuThbl 1P40
Makc. paboyee gaBneHue 360 mbap
Makc. npoBepsieMblil 06bem 20,0 n
Bpewms BbicBOOOXOEHUS 32 cek * 3 cek
Mpenen 4yBCTBUTENLHOCTU 50 n/v
//! NMPEOAYNPEXOEHUE! He npeBbiwaTb MakcmarbHbIn 06beM TECTUPOBaHUS.
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NMporpammHoe pene LFL1.322

9.1. BHyTpeHHsAA cxema
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(maBHOe perne (pene Harpysku) ¢ KOHTakTamm «ar»
lMpegoxpaHntenb NPOrpaMMHOro pene

Pene BbIKMOYEHUS € KOHTaKTammn «bry»

KHonka KBUTMPOBaHNSA BbIKITHOYEHMWS

Pene nnameHnu ¢ koHTakTamm «fr»

[(MaBHbIV BbIKNOYaTENDb

CurHanbHas namna BbIKMOYEHMS

HeTekTop nnameHn (ynbTpadunoneToBbIN AaTHMK)
[Buratens nporpaMMHOro nepeknoyatens
Ycunutene curHana nnamMmeHu

Pesnctop NTC
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9.2. [lporpamma ynpaBneHus nporpaMmMHOro nepeknroyarens
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a b _1814089.40 b b a
a-b nporpamMma nycka
b UMK paboTbl
b-a nporpamMma nocriegytowen npoayeku (Bo3Bpat Nporp. pene)
BblaepXXku nporpaMmmHoOro nepekntroyartens (cek)
t1 Bpemsa npegBaputensHOM NpoayBKku 36
t2 MepBoe 3awunTHOE BpeMS 2
t3 Bpemsa npegBaputenbHOro 3axuraHms 4
t4 Bpewms ¢ Hayana t2 0o oceBoboXaeHWst HanpsXXeHus oT 3axnma 19 10
t5 Bpewms ¢ koHua t4 go ocBobOXaAEHMST HanpsikeHus oT 3axnma 20 10
t6 Bpemsa nocnegytoLien npogyBsku 12
t7 Bpems ¢ nycka 4o 0CBOOOXAEHUA HAMNPSHXKEHUS OT 3axuma 7 2
t9 BTopoe 3awmTtHOE Bpemsi 2
t10 Bpewms c nycka 0o NpoBepku AaBreHus Bo3ayxa 8
t11  Bpems nepexoga BO34YLIHbIX 3aCNIOHOK A0 MOJIOXEHUS «OTKPbITO» Mo Tpebos.
t12 Bpems nepexoga BO34YLIHbIX 3aCNOHOK 40 MOTOXKEHUS « MUHUM.» no Tpebos..
t13  [onycTumoe Bpems NocrnenyroLlero cropaHms 12
t8 MpogomkntenbHOCTL Nycka 6e3 BpemeH t11 n t12 60

Bblgepxkn nporpamMHOro nepekrnovaTenst ropenkn encTButenbHbl Npu yactote 50 Iy,
Ecnu vyactota 60 'y, BpeMmeHa cokpawatotcs npunbn. Ha 20 %.
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MHavkaumm nomex u nporpamMmmbl ynpaBneHus

|_|pl/1 nomexax n HeucnpabBHOCTAX I'IpOFpaMMHbIIZ nepeknw4yartesrib U yKasaTtellb BbIKIMOYEeHUA
ocTtaHaBsnueatoTcsa. CuMBON, coBnagawLmm ¢ yKasaTenem, coobuaeT TMN Nnomexu.

< HeTt nycka, notomy yto curHan 3AKPbITO He nocTtynun go 3axuma 8 oT cepBoMoTOopa
BO3AYLUHbIX 3aCMOHOK UMW MOTOMY YTO KOHTAKT Mexay 3axumamun 12 n 4 unu 4 un 5 He
3aMKHYT. BbIknio4yeHue BbI3bIBAETCS BO BPEMS BLINOSTHEHWUS WKW MOCME OKOH4YaHus
nporpaMmbl 13-3a NOCTOPOHHEro cBeTa (Hamnp. Nrams He noracno, TOMJIMBHbIE KranaHbl
npoTeKalrT, KOHTYp AeTekTopa NnameHn aedeKTHbIA nn T.n.)

A MpekpaweHune nporpammbl nycka, notomy 4to curHan OTKPbITO He noctynun go
3axuma 8 OT CepBOMOTOpA BO3AYLUHbLIX 3aCOHOK. 3axumbl 6, 7 n 15 ocrtatTca nog
HanpsxeHueM, rnoka aed ekt He ucnpasrieH!

P BbiknioyeHue, NOTOMY 4YTO He noJfiydeHa WUHOUWKauunA LOaBJieHUd BO3dyXa B Hadane
npoBepKnN pOaBlieHna BO3AyXa. Mocne aTtoro kaxpgas nomexa AaBlieHUs Bo3Aayxa
Bbi3blBaeT BblKINlO4YeHUe nporpamMmmMmbl ynpaBrneHUs.

v BbIKntoYeHne no npuynHe NOMexXn B KOHTYpPEe KOHTPOMS Hanuynsa nnameHu.

v MpekpalweHne nporpamMmmbl MycKa MOTOMY YTO CUTHamM O JOCTUXEHUMN NOMOXEHUS
3ananbHOro nnamMeHu He NocTynun 4o 3axuma 8 oT cepBoOMOTOpa BO3AYLIHbIX

3aCrNOHOK. 3axumbl 6, 7 n 15 ocTaloTcs noa HanpsXXeHneM, noka gedekT He

ncnpasnet!

1 BbIkntoveHune no npuynHe He NONyYeHUs curHana Hanuymsa nNnaMeHn B TeveHune

NepBoro 3alnTHOrO BPEMEHU.
JTiobon cbom curHana nnameHu nocrie OKOH4YaHMUA NepPBOro 3aWMUTHOroO BPeMEHMU
Bbi3blBaeT BbIKMlOYeHMe NPOrpaMMHOro pene.

2 BblKkno4eHue No npuymMHe He NonyyYeHus curHana rnaBHoro nnaMeHu B TeYeHue
BTOPOrO 3aLUMTHOIO BpemMeHu (NpekpaleHHas paboTa 3ananbHON ropernku).

| BbiknoyeHue no npunynHe noTepun curHana Hannm4yna nnamMmeHun Bo BpeM4d pa60TbI
roOpesnku.

YnpaBneHne ropenku MoXeT ObiTb BO3BpalLeHO HENOCPeACTBEHHO TMOCIE BbIKMOYEHUS
nporpaMmmHoro pene. locne Bo3BpaTa (a Takke Mocre ycTpaHeHus gedekTa, Bbi3BaBLUErO
NMOOKOHTPOSIbHYKD OCTaHOBKY, W TMOCMe Kaxaoro obpbiBa 3MekTponuTaHus) MporpamMmMHbIn
nepekn4vaTenb BpallaeTcsa 40 Ha4YanbHOro NOsoXeHUs, Npu Yem TomnbKo 3axumsl 7, 9, 10 n 11
HaxoOAaTCA oA HanpsXeHMemM CcornacHo nporpamMme yrnpaeneHuda. Tonbko nocne 3Toro
nporpaMMHoe perne HauyMHaeT HOBbIV LMK NycKa ropernku.

BHum! He HaxumanTe KHOMKY KBUTUpOBaHUA nomexu 6onee 10 cek.

BHumMm! BbiknioyeHne = aBpuiiHas GNokMpoBKa.

@

1 KHonka KBUTUpoBaHUS

A-438T

)
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NPEOQYNPEXOEHWE!

- [llporpammHoe perne sBNseTCA 3aWmUTHbIM YCTPONCTBOM. [103TOMY HEnb3s OTKPbITb €ro unm
BHECTMW B HEro kakve Hubyab NOACTPONKW UMW U3MEHEHMS.

- TporpammHoe perne AOMKHO ObiTb OTCOEAMHEHO OT CETEBOro HanpsKeHus Ao
nposeaeHus kakux HMbyab paboT ¢ HUM.

- Bce 3awmTHble MYHKLMN AOMKHBI BbITb NPOBEPEHbI NMPU NYCKe YCTPONCTBA M KaxAbl pa3s
nocne 3aMeHbl NpegoxpaHuTens.

- Bopga unu koHaeHcaT He J4oMXKeH nonagaTe Ha NporpammMHoe perie BO Bpems paboTbl
Unn Npu NpoBeaeHnn TeXob6CnyXMBaHNS.
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XapakTepucTuUKkM getektopa nnameHu QRA2... u nogknoveHue ans

namepeHunsa

HanmeeHme nNTaHna

npu pabote 330 B +10 %
npu Tectnposannmn 380 B + 10 %

Tpebyemblli TOK feTekTopa, He MeHee *) 70 uA

[onycT. Tok geTekTopa, He Bbile *)

npu paboTte 680 pA
npu TectuposaHun 1000 pA

*) C 9aNeKTpoNUTHbIM kKoHAeHcaTopom 100 puF

napannenbHo ¢ M3amMepuT. Npuéopom

MNontoc + geTekTopa nog 3axum 22
Montoc + n3m. npubopa noa 3axunm 23
[nvHa npoBoga gartyuka
- oTAenbHbIN Kabenb 6e3 akpaHMPOBaHUS 100 m
- OTAenbHbIN 3KpaHMPOBAHHLIN Kabernb 200 m
- 3KpaHMpPOBaHUE No4 3aXXKUM 22
i
LFL 1.322 8
22 23 S

+

pA DC :%?
+© 1BpuF 18V DC

TexHU4YecKkne AaHHble NPOrpaMMHOro pene

HomuHanbHoe HanpsaxeHne

230 B nep.1. —15/+10 %

YacToTa 50-60Tuy £6 %
MoTpebnsemas MOLWHOCTb 3 BA
MpepoxpaHuTenb, BCTPOEHHbIN T6,3H250V, IEC 127
BHelwHnn ceTeBOM NpegoxpaHnTenb Makc. 16 A
OnekTpoMarHMTHasa coBmectumocTtb OMC 89/336

[onycT. BXOQHOM TOK Ha 3axume 1

5 A /VDE 0660 FC3

[onycT. Harpy3ka Ha 3akumax ynpasi. 4 A /VDE 0660 AC3

Tpebyemoe TOK nepekntyeHns
- Mexay 3axumamun 4 n 5
- Mexay 3axumamun 4 n 12
- Mexay 3axumamun 4 n 14
nep.T.

Knacc 3awuThl

1 A 250 B nep.Toka
1 A 250 B nep. Toka

Harpyska oT 3axumoB 16...19 muH. 1 A 250 B

IP40

[lonycTvmMas TemnepaTtypa okpyxatoLlei cpegbl

- paboTta

-20...+60 °C
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10. Texob6cnyxunBaHue

OCTOPOXHO! [lepen obcnyxusaHneM roperiku BbIKIOYMTE HaNpsXXeHne n 3akponTe
py4YHble TONMMBHbIE KnanaHbl. [1pu npoBepke ropernku AOCTaTOYHO BbIKMIOYUTL TOK.
Py4Hble 3anopHble knanaHbl TONMBa MoryT 6bITb MPU 3TOM OTKPbITHI.

TexobcnyxnBaHue ropesnku

Onsa obecnevyeHns HaaexHoOn pa60TbI, O4YNCTUTE O3NEeKTpodbl 3aXuraHma u npoBepbTe UX
nonoxXeHune.

MpoBepbTe NOMOXEHUE M YNCTOTY AeTeKTopa niameHmu.

Mpy HEOBXOAMMOCTM NPOYNCTUTE PUMBTPBLI.

MpoBepbTe repMeTUYHOCTb ra3onpoBoa.

YpanuTe nbifb v BNary 1 epXuTe ropernky B YACTOM COCTOSIHUN.

I'Iposep;uZTe Ka4yeCTBO CXUraHua npu nomowmn aHanmia ObIMOBbIX ra3oB nepunogunyvyeckm wu
Kaxkabli pa3 nocne 3anofiHeHnda ToNJIMBHOIoO baka.

PeKOMeH,D,yeTCFI BbIMOJIHEHUNE I'IpOd.)I/IJ'IaKTI/I‘-IeCKOFO cepBuca ropernkn ynoJfIHOMOYEeHHbIM
cneumnanncTtom pas B roa.

Hap3op 3a oTonuMTeNnbHOW YCTaHOBKOW
KoTenbHoe nomelleHne AOMKHO ObiTb YNCTON U ero ABepb 3aKpbITa.
Y6eaunTtecb B TOM, YTO B OTONUTENBHON CUCTEME BCerga A4OCTaTOYHO BOAb! (4aBneHns).

PerynﬂpHo HpOBepﬂVITe, UYTO 3aBWXKKa pPerynmpoBKU TArn (ecnw VIMeeTCFl) B KOTJ1€ NpaBUIibHO
HaCTpoOeEHa.

3awunTute ropernky ot 6pb|3r BOAbI.
Y6enoutecb B TOM, YTO 3360p CBeXero Bo3ayxa B KOTEJIbHYH He 3aKpbIT.

Yb6eoutecb B TOM, 4TO npenoxpaHuTerbHbie yCTpOVICTBa rasonpoBoga W ropesikmn, a TakKxe
OTCYTCTBME yTe4eK rasonposoa npoBepAarTCAd No yKa3aHNAM HabngaTenbHbIX OpraHos.

Cneaute 3a TeMm, 4TO KOTeN C 060pyﬂ,OBaHVIeM BCcerga B pa60qe|v| COCTOAHUN.
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11. HeucnpaBHOCTU U UX yCTpaHeHMe

B cny4yae nomMmexm wuian HeuncnpaBHOCTU Heobxoaumo npoBepunTb cnenywuwmnme OCHOBHbIE

npennocChbINKn pa60TbI .

ko=

Hanuume HanpsikeHusi IMTaHWUA U yNpaBneHUs B rOperke.
Pabouyee cocTosiHMe TecTepa repMeTUYHOCTHY (JKenTas namnoyvka ropuT) (Ha rase).
MpaBnnbHOCTb YCTABOK PErYNIMPOBOYHbLIX U YNPaBMSOLWNX YCTPOWUCTB.

CocTosiH1e HopManbHOW paboTbl NPeAOXPaHUTENbHbIX U 3aLLMTHBIX YCTPOWCTB.
Mopavy Tonnuea Kk ropernke, OTKPbITUE ra30BbIX KNanaHoB, AOCTAaTOYHOE

AaBrnieHne raasa.

Ecnu nomexa He Bbi3BaHa Mo Bbille YKa3aHHbIM MpUYNHAM, HE0GX0OMMO NPOBEPUTb PYHKLUK
pasHblX y3noB ropenku. Ecnu nporpamMmHoe perne GrNoOKMpoOBaHO (CUTHasnbHLIA CBET TOpUT),
HeoGXxoAMMO KBUTMPOBAaTb GNOKMPOBKY HaxaTueM KHOMKW. [openka NOBTOPHO 3arnyckaeTcs
nocrie BO3BpallleHUsI MNPOrpamMMHOro MepeknoYaTens nporpamMMHOro perne A0 WCXOAHOro
MoOMOXeHUss U Korga Apyrue Npeanocbiiku paboTbl BbINOMHEHbI (CM. «ABTOMaTUKa TOperiku,
OnucaHve pa6oTbl»). Cneaute 3a pabGoTtol ropenku. CUMBOM, Y KOTOPOro nporpammHbii

nepeknw4yarternb nNporpaMmMmHOro pernie ocCTaHaBJIMBaeTCA,

YKa3blBaeT BO3MOXHYI TMMPUYUHY

nomexu (cMm. «MHONKaUMS Nnomex U nNporpammbl ynpasneHus»). Monb3yiTecb M3aMepUTeNbHbIMU
npmGopamu Npu Nomcke HeUCNpaBHOCTEN.

HEUCIMPABHOCTb

| BO3MOXXHAA MPUYUHA

| YCTPAHEHUE

1. TMomexa npu nycke
openka unu nyckoeasi
nporpamma nporpaMmmMHOro
pene He 3anycKawTcs.
YkazaTtenb NporpaMMHOro
pene ocTaHaBnuBaeTCcs y

cmmvBona < .

D,BI/IFaTeJ'Ib BEHTUNATOpPA
3anyckaeTcsl, nporpamma
OCTaHaBIMBaeTCA BO BpeMsA
LMKna npeasapuTensHOM
nposiyskn (A)

[Buratenb BeHTUNATOpPA
3anyckaeTcsi, nporpamMmma
OCTaHaBNMBAETCH BO BpeMS
LMKna npegsapuTesibHOn
npoaysku (V)

TpebyeMmbiln curHan nycka He

nepexoauTt ¢ 3axuma 12 nporp.

pene oo 3axuva 4:

- 00OpbIB Lenu ynpaeneHust

- nedekTHoe andbdep. pene
OaBrieHnsi Bo3gyxa

- AedeKTHoe nporpaMMHoe pene

Tpebyembiln curHan nycka He

nocTynaeT OT cepBoOMOTOpa

(koHueBow BbikntovaTens II) oo

3axuma 8 nporp. pene

(MporpamMMHbIN NepekntoyaTens):

- 0bpbIB Lenu ynpasneHns

- AedeKTHbIN CEPBOMOTOP

- AedeKTHoe nporp. pene

- BO3[YLLUHbIE 3aCITOHKM
3aefanuco

CepBOMOTOp HE AOCTUrHET

NOSIOXXEHWUSI NOSTHOM MOLLHOCTHM

BO3AYLUHbIX 3acnoHok (I):

- DeEeKTHbI CEPBOMOTOP

- DeEKTHbIV KOHLEBOW
BblKMNtoYaTenb cepsomMoTopa

- HenpaBuSibHasa HacTpoKka
Kyna4ykoBOro gvcka

- BO3JYLLUHbIE 3aCITOHKM
3aeganvcb

CepBOMOTOp HE AOCTUTHET

NOMOXEHNS PO3XKMra BO34YLUHbIX

3aCMOHOK:

- DeEeKTHbI CEPBOMOTOP

- DeEKTHbIV KOHLEBOW
BblKMNtoYaTenb cepsomMoTopa

- HenpaBwSibHasa HacTpoKka
Kyna4ykoBoro gvcka

- BO34YLLUHbIE 3aCITOHKM
3aeganvcb

BbisicHUTe npuynHy
3ameHuTe pene

3ameHuTe pene

BbisicHUTE npuynHy
3ameHuTe

3ameHuTe

MpoBepbTe M UcnpaBbTe

3ameHuTe
3ameHuTe
MpoBepbTe M UcNpaBbTe

MpoBepbTe U UcnpaebTe

3ameHuTe
3ameHuTe

MpoBepbTe M UcnpaBbTe

MpoBepbTe M UcnpasBbTe
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HEWCNPABHOCTb | BO3MOXHASA MPUYUHA | YCTPAHEHUE
2. [OBwurartenb
[euratens BeHTUnNaTopa He | OBpbIB rMaBHOM Lenm BblsicHUTE NpUyKnHYy
3anyckaeTc4. BolkntodeHne
(cumeon P). AsTOoMmar gsuratens cpabotan lMpoBepbTe ycTaBKy,
KBUTUPYNTE
[edeKkTHbIN KOHTaKTop 3ameHunTte
asurartens
HedekTHbIN aBUraTenb 3ameHuTe
OG6pbiB Lenu ynpaeneHus BblsicHUTE 1 ycTpaHuTe

NpUYKnHY (CM. cxemy Lenen).
MpoBepbTe paboty
nporpamMmmHoOro pene.
3ameHunTe, ecnn gedekTHoe.

3. Het paBneHus Bo3agyxa
[Buratens BeHTUNATOPA HenpaBunbHasa HacTpolika lNpoBepbTE HACTPOMKY,
3anyckaeTcs, HO BO Bpems | andodh. pene gaBneHnst Bo3gyxa | nonpasbTe, ecriv Tpebyetcsa
NPOAYBKW WUIK NOCIe Hero

OyneT BblkMtoYeHne MMnNynbCHbIe LWnaHm nnm Ouunctute wnaxrm / Tpybky
(cumBon P). TpyOka andd.pene Bo3gyxa
3arpsi3HeHbI
3ameHuTte

HedekTHbIn gndd. pene
BO3ayxa

Ouncrtute
[pA3HbIN BEHTUNATOP
McnpaBbTe nopsaok as
HenpaBunbHoe HanpaBnexHve
BpaLleHus gBurarens

4. Tlomexa nycka
[suratenb BeHTUNsATOPA [psi3HbIE NN U3HOLLEHHbIE Ounctute nnn 3ameHnTe
3anycKaeTcsl, HanpsbkeHne | aneKkTpoabl 3aXunraHus,
yrnpaBneHus OT Nporp. perne | noBpexaeHHasi n3onsumns
K TpaHcchopmaTopy

3aXUraHus BKINOYEHO, HeT | Cnuwkom 6onbLUIoi 3a30p MoaperynupynTte cornacHo
nycka, Yepes KopoTKoe MeXay anekTpogamu MHCTPYKLMSIM
BpeMs OyaeT BbIKIOYeHue
(cumBon 1). MoBpexaeHHbIN kabenb 3ameHuTte
3MNeKTpoaoB

MoBpexaeHHbIn TpaHchopmaTtop | 3ameHuTe

3axuraHus
5. Hert 3ananbHoOro nnameHu
[euratenb BeHTUNATOpPA [a3oBbI kNanaH 1 unu knanax Mopperynupywte (knana
3anyckaeTcs, 3axuraHve 3ananbHoro rasa CoBCeEM He 3ananbHoro rasa) unu
HopmarnbHo. Yepes OTKPbIBAETCH UMW CIMLLKOM 3amMeHuTe OedEeKTHbIN y3en.
KopoTKoe Bpems byaet MeAreHHO OTKPbIBaeTCs:
BbIKMtoYeHne (cumeon 1). - AeEKTHbIA NCNONMHUTENBHbLIV
MexaHu3Mm
- MOBPEXAEHHbIV NPOBOA
- 0bpbIB ynpaenstoLLen Lenu BbisicHuTe npuymHy obpbiBa.
6. Het rnaBHoro nnameHu
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OBuratenb BeHTUNATOPA
3anyckaeTcs, poxur nget
HopManbHO. Yepes
KOpoTKOe BpeMsi byaeT
BbIKItOYEHME (CMMBOS 2).
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["a30BbIV KNanaH 2 He
OTKPbIBAETCS UMW CIIULLKOM
MEeAEHHO OTKpbIBaeTCS:

- 0edeKTHbIN UCMOSH. MEXaHU3M
- NOBpEXAEHHbI NMPOBOA

- 06pbIB LEenu ynpaeBneHus

3ameHnTe gedeKTHLIN y3ern.

BbisicHuTe npuunHy obpeiBa
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HEWCIPABHOCTb

| BO3MOXHASA MPUYUHA

| YCTPAHEHUE

7. TMMocne o6pa3oBaHusA dakena 6yaeT o6pbIB

Nnamsa 3axunraeTtcs, HO
nocrne atoro 6yget

BbIKITlOMEeHNe U NOBTOPH bIN

MycK.

[laBneHune rasa HU3KO:

- perynsatop AaBreHus He
paboTaet

- pene MUHUMAaIbHOro
[aBneHus rasa cpaboTano

[pA3HbIN PUnbTP

VicnpaBbTe nnu 3aameHunTe
perynsrop

MpoBepbTe paboTy 1
HaCTPOWKy

Mpoynctute ouneTp

8. TMomexa mo NpMYMHe geTeKTopa NnaMmeHu (=BbIKnoYeHne)

OBuratenb BeHTUNsITOpa
3anyckaeTcs, nnams
3axuraeTcsi, notom byget
BblkrtodeHne (cumeon 1).

BhblkntoyeHne Bo Bpemsi
NpoayBku (CUMBON V)

BbikntoyeHne B ctagmn

OCTaHoOBI1EeHUA (CI/IMBOJ'I

4

HenpaBunbHoe nonoxeHue
AeTekTopa nnameHu

[pA3HbIN geTekTop
CnabbI UBeT nnamMmeHu
[edeKkTHbIN eTekTop nrameHn

[edekTHOe nporpaMmHoe pene

[edeKkTHbIN eTekTop nrameHn
HedekTHOe nporpaMmHoe pene
JIOXHbIN curHan nnameHn ns-3a

NMOCTOPOHHEro uBeTa

[Mnams He racHeT:
- MpoTeKatoLme rasoBble
KranaHbl

[edekTHbIV nnn ycTapesLLnin
OeTeKTop nnameHu

[edekTHOE NporpaMmmHoe pene

McnpaBbTe

Ouuctute
[poBepbTE HACTPOKMKY FOPENKN
3amenuTte

3ameHuTe

3ameHuTe
3ameHuTe

Heponyctnte nocTopoHHEro
uBeTa

Mpounctute unun samennte

3ameHuTe

3ameHuTe

9. Tlopeno4Has ronoBka
9.1. MNpu rase n Tonnmee:

Ounddpysop nporopen

PerynupoBka Bo3gyxa mnu
nonoxeHwe gndgysopa
HenpaBuIibHa

HepoctaToyHbIN NpUTOK
BO34yXa B KOTESbHOE
nomeLleHne

CrnvwKoM HM3Kas YacTuyHas
MOLUHOCTb

Hwuskas CKOPOCTb noaa4un

BO34yXa A51d ropeHnA:

- HEnpaBuIibHOE MNoJ10XeHne
perynmpoBO4YHOro KoJibua
rOpesikn

rlpl/l H606XOD,I/IMOCTVI 3amMeHuTe
Ancbdysop

Mopperynupynte

,D,OﬁaBbTe NPUTOK BO3ayXxa

Mopgperynupynte

Mopgperynupynte
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HAVAINTO

| MAHDOLLINEN SYY

| TOIMENPIDE

10. lNMomexa no NpuyYMHe TecTepa repMeTUHHOCTHU

["lopernka He 3anyckaeTcs.
KpacHas curHanbHas
namMnoyka roput

Cwm. pasgen «TecTep
repMeTU4YHOCTUY

VicnpaBbTe 1 nogperynupymrte

[edekTHbIN TEeCcTep 3amenuTte
repmMeTU4HOCTMU
11. Pene makcumanbHOro gaBneHus rasa
['opernka octaHaBnuBaeTcs. | [daBneHne BxoasLiero Ha BblsicHUTE NpnymnHy n
CwurHanbHas namna COMIo rasa BbICOKO yCTpaHuTe
(BbICOKOE OaBneHue rasa)
ropuT Ha nynoTe HedekTHOe pene aasneHus 3amenuTte
ynpaeneHusa (6yget
BbIKITHOYEHME).
12. Pene MMHMManbHOro AaBJieHUS rasa

["lopernka ocTaHaBnuBaeTCs.
CurHanbHasa namna (HM3koe
[aBreHue rasa) ropuT Ha
nynbTe ynpaBneHus.

[aBneHne BxoasaWero Ha
COMMo rasa HU3Ko

HedekTHOe pene gasneHus

BbISiCH/TE NPUYKNHY ©
ycTpaHuTe

3ameHuTe
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12. CBOAOHbLIN NUCT

Twn koTna

Twn ropenkn

3aBogack. Ne ropenku

JaTta MoHTaxa

MOHTaXHUK

Mpouee
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