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1
MpeaynpexaeHus, npMMeHsieMble B TEKCTe

TwaTtenbHO O3HaKOMbTECb C HacTodAwmM PykoBogcTtBoM Ao Hadana paboTt no
MOHTaxy, perynmpoBke n texobcnyxmsaHuo ropenkn. Heobxoammo cobnogatb
WMHCTPYKUMKM HacToquwero PykoBoacTtea.

B atom PykoBoactBe mMcnonb3oBaHbl TpW TuNa npeaynpeauTenbHbIX TEKCTOB C
cumBonamn. Ob6paTnTe Ha 9TM TeKCTbl ocoboe BHMMaHue. [lpumeHarTCH
npeaynpeauTenbHble TEKCTbI Cneayowero Tuna:

OCTOPOXHO! BbyabTte octopoxHbl! [laHHOEe npefocTepexeHme ykasbiBaeT Ha TO, YTO
Hecob6noAeHNe MHCTPYKLMIA MOXeT OblTb ONacHbIM 1 MPUBECTU K TpaBMam.

“ NPEOYNPEXOEHUE! bByabte akkypaTHbl! [laHHOe npepynpexaeHune ykasbliBaeT Ha

() TO, 4TO HecobniogeHwe WHCTPYKUMIA npu paboTe C TOpenkon MOXEeT Bbi3BaTb
NnoBpeXAeHME Y3NOB U FOPEnKn, Nnn HaHecTn yuwepb B TEXHONOrMYECKOMY NPoLEcCy U
OoKpyXatollen cpepe.

BHumaTenbHO npountante gaHHoe npumedaHme! OHO COLEPXUT BaXKHYHO

!
Brunm! nHopmauumto.

XPAHUTE HACTOALLUEE PYKOBOACTBO C NMPUITOXEHHbIMU
SNNEKTPOCXEMAMU NOA PYKOWU, HEOAJNEKO OT NOPEJIKWU!

11
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O6buwee

MNopenku Oilon GKP-800 ME...GKP-2000 ME npeacTtaBnstoT coboi NONHOCTLIO aBToMaTu-
Yyeckne KOMBMHMPOBaHHbIE TOPEnKnN NS CKUraHWsa rasa unm nerkoro AM3enbHoro Tonnumea.

Otn ropenikmn MorytT npumMeHATbCA B OONbLUMHCTBE OTOMUTENbLHbLIX CUCTEM, Hanpumep, B
BO,EI,OFpeIZHbIX M NapoBbIX KOTNax U BO3AYLWHbIX o6orpeBaTenﬂx.

MpupoaHbIn ras: TennoTBopHasa cnocobHocTb Hu = 9,5 kBTu/H.m? (34,3 Mx/H.Mm3).

Mpu paboTte Ha rase pgpyroro Tuna, Heob6xoouMmO BbIACHUTL ero cocTtaB. [lpoBepbTe
NPUroaHOCTb ropesnkn Ana CxXuraHma cneynanbHbiX ra3oB y NocCTaBLMKa.

Mpu paboTte Ha rase, HEO6XO0AMMO CHU3UTL JaBreHWe rasa Ha 6noke perynmpoBkM gaBneHus 0o
noctynneHuss Ha ropenky. Pacxog rasa perynupyeTcs  LPOCCENbHOW  3aCITOHKOM,
pacnonomeHHon npu ropernke, a Takxke UsSMeHeHnemM gaBrieHna rasa.

Fopenka npurogHa pAns CXWraHus Nnerkoro Xwuakoro TonnveBa (AM3enbHOro Tonnvea)
BA3KOCTbIO OT 4 0o 12 mm?/c (cCT) npu Temnepatype +20 °C.

Tonnueo, NocTynatLlee K ropenke, OMKHO 6biITb NpodunbTpupoBaHa 4O TONMAMBHOINO Hacoca
6noka noBbilWeHNa gaBnenus. Pasmep avenkn gunbtpa gonyckaetca 4o 150 um.

MuHMManbHOEe AaBneHne XngKkoro Tonnmea, noctynarwero k ropenke 2200 klMa (22 6ap).

[laBneHue pacnbineHnsa Tonnuea npu paboTte Ha nerkom >kuakom Tonnmee 2200 - 3000 «lla
(22 - 30 6ap).

MakcumanbHbI AnanasoH perynmpoBKU rOpesiku:
1:5 (100 - 20 %) npn paboTe Ha rase
1:3 (100 - 33 %) npu paboTe xnakom Tonnmnee

Makc. noTpebHoCTbL BO3ayXa ANs rOpeHus:
- Ansa rasa: Ha kaxgbin 1 MBT mowHocTtm 1300 m® Bo3ayxa
- ANS KWAKOro TOMNMMBA: Ha KaXabli cxXuraembli kr Tonnmea 15 m® Bo3gyxa

ABTOMaTVKa ropenkv ynpaenseT U KOHTponupyeT paboTy ropesnku.

MOLLHOCTb FOpenkyu YynpaBnsieTCA perynsTopoM MOLHOCTM, pasMeLleHHbIM B LEeHTpe
yrpaBreHus.

CepBOMOTOP U MPOMOPLMOHM3ATOP YMNPaBMSAT MpaBWibHbIM COOTHOLUEHMEM BO3gyxa C
TOMSIMBOM B 3aBUCUMOCTU OT Tpebyemoi Npon3BoANTENbHOCTMY.

Knacc 3awunTbl ropenku: 1P20

HanpshkeHune ynpasnenund: 230 B (-15 %...+10 %), 50 'y, 1-¢dpasHoro Toka
(HanpsikeHue nutatowen cetn BeHTUnaTopa u 6noka nosblwenus gasnenus: 400 B, 50 Ny, 3-
¢asHoro Toka)

MoTepsa gaBneHns B ropenke: Ap = 3500 klMa
TemnepaTtypa okpyXatLlen cpebl Npu paboTte ropenkun gormkHa oeitb 0...+40 °C.

BeHTI/IJ'IﬂTOp MoxeT ObITb pa3melleH He B OAHOM MNMomMeLleHnn C ropenKoﬁ Ans Toro, 4yToObl €ero
Wwym He meLllan pa60Te Yy rOpernkKku.

Mpn nepBom nycke ropenky Heob6xoaMMO NPOBEPUTE:
e  MpPaBUMbHOCTb NOAKMOYEHUN (MPaBUIIbHOE HanNpaBneHne BpalleHns aBuratens)
e  MPaBUNbHOCTb HACTPOMKMN PEryNATOPOB M yNpaBnsAoLWnX yCTPOUCTB KOTNa,

4YTO KOTen ¢ obopygoBaHMEM rOTOB K 3KCnyaTauuu,

YTO B CUCTEME OTOMNSEHNA JOCTAaTOYHO BOAa,

YTO Ha ropesiky NocTynaeT 4OCTAaTOYHO BO3A4yXa ANs FOpeHus,

YTO KranaHbl U KpaHbl TpybonpoBoga OTKPbIThI,

YTO ra3onpoBOA 3aroSIHEH rasom,

YTO repMeTUYHOCTb ra3onpoBoaa NpoBeEpEH,

OO0CTaTOYHOE faBrneHue rasa,

Hanuyme Tonnuea B Hake,

YTO BO34yX yganeHa u3 TONNMBHOIo Hacoca 6rioka NoBbILEHNSA JABIEHMS

noaxoasLLyto TemnepaTtypy Tonnuea (BsI3KOCTb),

cobnoaeHNe NHCTPYKUNIN U3rOTOBUTENEN KOTMa U rOpesiku.
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NMPEOQYNPEXAOEHWUE! YctaHoBuTe ropenky Takum obpa3omM, 4Tobbl OHa He
BnbpupoBana. Bubpauns MoxeT NOBpeaAnTb ropesnky n ee KOMMNOHEHTOB.

NPEAYNPEXOEHUE! Buinyctute BO3ayx M3 rasonpoBogja Q[0 MpoOHOro nmnycka.
Cwm. Pasgen «[lpumep MOHTa)a ra3onpoBogar.

NPEOYNPEXOEHUE! [Jo nepBoro nycka BbINyCTUTE BO34yX M3 TOMMMBHONO Hacoca
Onoka noBbllleHUs OaBreHus u ybeantecb B TOoM, 4TOObl Hacoc He paboTtan
BXONOCTYI0.

OCTOPOXHO!
B cnyyae yTeuyku rasa:
- He 3axuramTe OrHs, He NpuKacamTechb K NEKTPUYECKMM y3nam
- MepeKkpounTe rmaBHbIN OTCEYHOM KpaH TOMMNUBA, HaXoaAaLWMIACA BHE 30aHNs
- crneguTe 3a TeMm, 4TOObI B 3ara3oBaHHON 30HE HE HaXoa4MMUCh NAN
- obecneybTe BEHTMNALMIO 3ara3oBaHHOro NoMeLleHus
- CBSKMTECH C LEXYPHbIM.

B cnyyae noxapa unu np. onacHocTu:

- OTKMOYUTE TOK C Fropernkm

- NepeKkponTe rnaBHbIA OTCEYHON KpaH TonNnmnea, HaxoasALWKNNCS BHE
34aHus

- NpMMUTE Heobxoanmble Mepbl

- CBSDKUTECH C OEXYPHbIM.

OCTOPOXHO! He ucnonb3ynTte OTKPLITOrO OFHA NPW NPOBEPKE roperikv Ui Kotna.
He xpaHuTe orHeonacHble BelecTBa B KOTEMbHOM NMOMELLEHUMN.

OCTOPOXHO! T[lpoBepbTe, 4YTO JIIOKU KOTNa 3aKpbiTbl BO BpeMS Nycka 1 paboTbl.

OCTOPOXHO! He npukacamTecb K pbldaram W Taram nponopuuMoHuMsaTopa U He
OCTaBbTe NPEAMETOB Y HUX BO BpeMs paboTbl ropenku.

€| (€] = e

OCTOPOXHO! T[lpu noBbIWEHHOM LWyMe B KOTENIbHOM MOMELLEHUN Heobxoaumo
HOCUTb 3aLUUTHbIE HAaYLUHUKW.

BHum!

lMporpammHoe perne ropenku npeaHasHayvyeHo Ans npepbiBUcTOoro aencrteus. [Mo
npudnHam 6e30NacHOCTM HYXHO MNPOU3BOAWUTb OAWH MOAKOHTPOJSIbHBIA OCTaHOB
Kaxable 24 yaca.
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4

MoHTax ropenkum u perynvpoBka B COOTBETCTBMM C MHCTPYKUMSAMM W PETYNSPHbLIA CcCepBuUC
rapaHTupytT 6ecnepebonHyo paboTy ropersku.

MoHTax u TexobcnyxuBaHWe HacTosilen ropernku, paboTawlen Ha rase/ XKuakom
TOMMAMBE, MOryT OblTb BLINOSTHEHLI TONLKO KBaNWMUUMPOBAHHLIM CNeLuManmnucToMm C
yyeTtom  TpeboBaHW K  KOMMETEHTHOCTM  CneuManuctoB  HedTerasoBoro
obopynoBaHus.

BHum!

Mpu 3akase ropenku noxanyncra JanWTe MOHTaXHOe nonoxeHwe ropenku. Mpu MoHTaxe
rasoBOro knanaHa Heob6xognmo cobnogaTe MHCTPYKLMN 3aBOAA-U3roTOBUTENS KranaHa.

Mcnonb3yniTe TONMbKO OpurMHanbHble 3anacHble Yactu. [pu 3akase 3anyacten Heobxogumo
yKasaTb TUM 1 3aBOOCKOW HOMEP ropenku (CM. Ha Tabnuyky ropenku).
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Moatbem ropenku

B-463F

1 Topenka
2 lMoabeMHbIN CTepXKeHb
3 TlMogbeMHbI Lenb/Tanun
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3.

6

TexHn4yeckKkue gaHHble ropernikum

Twun ropenku GKP-800 ME | GKP-1000 ME | GKP-1200 ME | GKP-1600 ME | GKP-2000 ME
MoLlHoCTb:
-ras MBT 1,9-9,5 2,0-12,0 2,8-14,0 3,3-16,5 45-225
- Xnak. Tonn.  MBT 24-95 3,0-12,0 3,5-14,0 4,2-16,5 5,6 -22,5
Kr/y 200 - 800 250 - 1000 300 - 1200 350 - 1400 470 - 1900
MaTpybkn gns
coefJMHEeHMS:
-ras DN8O - 150 DN8O - 150 DN80 - 150 DN80 - 150 DN8O0 - 150
- XXNaK. TONNuBoO 2x@D22 2xQD22 2x3 22 2xQd22 2x@D22
3ananbHuk
- TOMnMBO NPUPOOHbIN NPUPOOHbIN NPUPOaHbIN NPUPOOHbIN NPUPOSHbIN
ras / nerk. ras / nerk. ras / nerk. ras / nerk. ras / nerk.
Xupgkoe Tonn. | xxugkoe Tonn. | kuakoe Tonn. | xuagkoe Tonn. | xkuakoe Tonn.
(oKMKEeHHBIN | (OKWKEHHBIN | (CKMWKEHHBIN | (CKMXKEHHBIN | (CKUXKEHHbIV
ras) ras) ras) ras) ras)
- natpybka ans 22 g 22 g 22 Q22 22
npucoeauHeHns

MakcumanbHoe gaeneHue rasa (Pmax.) Ha Bxoae k ropenke moxeT obiTb 350 m6ap (pekomeHayemoe
paboyee gaeneHne 150 - 300 mbap).

MNpupoaHbIn ras:

100 m3®H = 1 MBT

Jlerkoe xungkoe ToNNMBO:

1 kr/u = 11,86 MBT
1 MBT1= 860 kkan/v
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MoHTax ropenkmu

KpenneHue ropenku

MepexoOHblt chnaHel, ONA KpenneHuss TOpPernku K KOTNy caenaTb COrMacHO pasmMepoB
nony4YeHHbIX U3 Tabnuubl. Pe3bbbl kKpeneHblX BUHTOB NpeaoxpaHsaTcsa rpadUTHOM cmaskoin oo
KpenneHus.

KV ) () )
o o3 o5 og o 1 O6wmyposka
s s o os o6 2 TennousonsUMOHHbIN MaTepuan
f s o os o 3 OrHeynopHbI cTanbHON
os op o LunuHap
RIS i 4 YnnoTHeHve
‘ 5 KpenexHbin hbnaHew
- W BO3YLLHOro KaHana
J\t FNopenka L2 D1 D2
L ! 800 ME 360 480 590
% o I 1000 ME 380 550 590
s |05 s o 1200 ME 390 550 590
1600 ME 440 710 760
s o Cos Cos o 2000 ME 440 710 760
Z

erﬂﬂeHVle ropernku K KoTny

B8xM16

©
ol O s
5| %
800OME~1000ME~ 1200 ME 1600,2000 ME
KpenexHbin donaHel BO3QYLWHOro KaHana
640 800
560 720
i — n
if ro—wow—er—T o | g
. | . oJ
0| O l 1 ol o ‘
n| w -t n| O — 7—'»7
~| ™ I I ~| "
,_*V_.A ‘ ‘
+ -
‘ A-591C
20xe 12 24xel2
800ME~ 1 000OME~ 1200 ME 16002000 ME

3HeKTpI/I'~IECKVIe coeaAnHeHuA

B noctaBky ropenku BXOAST 3MEKTPOCXEMbl, COMMacHO KOTOPbIM ropernka noAknyaeTcs.
MoaknoyYeHne ropenky K anekTpoceT HeobXoANMMO OCYLLECTBUTL C YY4ETOM OBLLMX M MECTHbIX
pacrnopshkeHui, a Takke TpeboBaHWA K JNEKTPUYECKUM MOAKMIOYEHUSAM, BbI3BaHHbIX
noaknoyaemMbIMun anekTponpudopamu.
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4.3.

NMpumep moHTaxa rasonposoaa

HomuHanbHbIi pasmep TpybonpoBoga nocre perynstopa AaBfieHusi rasa [JdOMKeH ObiTb
O[MHAKOBbLIM MO pasMepam Unu Ha oauH war 6onblue, YeM rasoBasi apMaTtypa ropersku.

B cTaHgapTHOM MCMONTHEHMM Fa30MpPOBOA NOAKIYAETCA C NPABON CTOPOHbI FOPESKU.

'\ NMPEOYNPEXOEHWUE! [lepen rasoBon apmaTypoi rOpenku HeobxoguMo WMETb
(N oTaenbHbIN PUNLTP.

'\ NMPEOQYNPEXAOEHUE! o nogkntodeHuss 6noka perynupoBkM [JaBneHus rasa K
(_*\ TpyGonpoBoay, NpoayBaiTe pacnpeaenutensHbIn Tpy6onposoa ra3om.

|\ NPEAYNPEXOEHUE! [Jo moHTaxa npounctute TpybonpoBon 6Grioka perynmpoBKu
"\ pasneHus.

'\ NPEAYNPEXOEHUE! lMNMpoussoaute MOHTaX rasoBOro knanaHa, He co3faBas
(. BHYTPEHHMX HaNpsXXeHUN.

YnaneHue BO3AyXa U3 rasonposoga

MpoBogute Tpyby w3 BbINYCKHOrO KnamnaHa, MOAKMIOYEHHOrO K ra3oBOMY KranaHy wunu
rasonposogy, B 06e3onacHoe HapyXHOe npoCcTpaHCcTBO. [na yganeHus BO3gyxa cHavana
OTKpOWTE BbINYCKHOW KnanaH M MNOTOM MeASIeHHO OTKPOWTEe LWapoBOM KnanaH rnaBHON
Maructpanu n HanomnHute TpybonpoBog rasom. [locre 3TOro 3akponTe BbIMYCKHOW KnanaH
NPOOYBOYHOWN CBEYKN.

KnanaHbel B aTOM PUCYHKE ABNAKTCA YCIOBHbIMW TMpumMepamMn U MOIryT OTnn4daTbCA OT
NOCTaBJIEHHbIX.

B-462F
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Bnok perynupoBKu AaBrieHUA rasa

Ecnn paBneHve rasa Ha Bxoge Bbllle, YEM MakcMMmarbHOe JonycTumoe AasneHve Pmax,
yKasaHHOe B TEXHWYECKUX [aHHbIX TFOPEeNnkn, HeobXxoAuUMO CHM3UTL [JaBneHve B 6noke
PEerynmpoBKM Unu, B cliydae HecTabunbHOro gaBreHus Ha BxoAe, cTabunuampoBaTtb AaBneHue
perynatopom pAasneHusi. Ecnu B perynatope AaBreHUsi He uMeeTcsl NpeaoXpaHUTENbHOro
cbpocHoro knanaHa (SBV) wu npepoxpaHuTenbHOro oTtcekawwero (SAV) knanaHa, wux
Heo6XxoQMMO MOHTMPOBATb COMMACHO WHCTPYKLMSM W3rOTOBUTENS perynsatopa. Takke MOHTax
BO3MOXHbIX WMMYbCHbIX TPy6 HEOGXOoAMMO BbINOMHUTL MO  MHCTPYKUWMSIM  M3rOTOBUTENS
perynaTopa.

Heobxoaumo BbIGupaTb nNpegoxpaHUTENbHbIM COPOCHOW KnanaH Takoro pasmepa, u4To
NpeaoXpaHUTENbHbIA OTCEKalLWMA KnanaH He cpabaTbiBaeT, ecnu ropenka ocraHaBnvBaeTcs
npu paboTe Ha MNOMHOW MOLHOCTM Hanp. B criyyae oOpbiBa anekTponuTaHus. [aBneHue
cpabaTbiBaHNa MNpedoXpaHUTENbHOrO OTCEeKalwero knanaHa perynupyloT npubn. Ha 60 %
Bbllle BTOPUYHOro pfaeneHus (T.e. [fOaeneHuss nocne perynstopa). OgHako, AaBneHue
cpabaTbiBaHMA NpefoXpaHUTENbHOrO OTCEKaloLWero KnanaHa He OO/MKHO MpeBblaTh 3HAa4YeHne
Pmax. [laBneHne OTKpbITUS NpeaoXpaHUTENbHOro COPOCHOro KnanaHa perynupyroT npubn. Ha
30 % BblWwe 3Ha4YeHUss BTOPUYHOro gasneHusa. dakropamu, onpegenstowmmMmm Belbop perynaropa
OaBneHus, SBNAITCA: AaBreHWe ra3a Ha BXo4e, BTOPUYHOE AaBrieHne, CXuraemoe KonmyecTBo
(pacxop) rasa, pog rasa.

B-311Z
1 Bnok perynmpoBKu AaBneHusi 8 MaHomeTp HM3KOro AaBneHus
2 LWapoeown knanaH 9 BonHucTbI kOMNeHcaTop/ ra3oBbIN LUMAHT
3 O®unbTp rasa 10 lpep. oTcekaroWwmin KNanaH, ecnv He BX. B per. Aaerl.
4 KnanaH gns maHomeTpa 11 Tpea. cOpOCHbIN KnanaH, ecrniv He BX. B peryr. Aaen.
5 MaHOMeTp BbICOKOro AaBrieHus 12 CO6pocHbIV kranaH, No noTpebHocTn
6 PerynaTtop gaBneHus c 13 Knanan gns maHomeTpa, no noTpebHOCTU
npeaoxp. oTcekarLwmm knanaHom 14 MaHOMeTp BbICOKOrO AaBMeHMs, No noTpebHocTn
N Npeaoxp. copocHbIM knanaHom 15 Pacxogomep (MOXET ObiTb PacrnonioXeH Ha
7 KnanaH gns maHomeTpa CTOPOHE HU3KOro AaBnieHus), no noTpebHocTn
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TexHonoruvyeckas cxema, npumep

O©CoONOOOPDWN -

TonnueHbIN PUNBLTP *) 19
3anopHbIN KnanaH *) 20
MaHomeTp *) 21
MaHoMeTpoBbIV KnanaH *) 22
TonnueHbIN Hacoc *) 23
KnanaH perynupoBku gasnenuns *) 23.1
MaHoMeTpOoBbIV KnanaH 23.2
MaHomeTp 24
MarH. knanaH, HopmarbHO 3akpbiTbii, NC 25
MarH. krnanaH, HopmarbHO 3akpbiTbii, NC 26
MarH. knanaHd NC, 3ananbHoe xugkotonn. 27
MarH. knanaH NC, 3ananbHoe XuakoTonn.

MponopuunoHnsaTop A
HeBo3BpaTHbIV KnanaH B
Pene makcumanbHoro gaenexus, oljy C

MaHomeTpoBbINn KnanaH
MaHomeTp
BoagyLiHble 3acroHkm

PerynaTtop HanpaBnswoLwmx *)
BeHnTtunarop *)

Pene mnHuMm. gaBneHus Bo3gyxa
Pene mnHuMm. gaBneHus rasa
["a3oBbIi kKNanaH

[a3oBbIN kNanaH 1

[a30BbIV KNanaH 2

YCTPONCTBO KOHTPOMSA repMeTUYHOCTH
KnanaH 3ananbHOro rasa
[poccenbHas 3acnoHka pacxofa rasa
Pene makcmmansHOro gaerneHus rasa

>Kugkotonnmeo, Bxo[,
YKngkotonnueo, Bo3spar
[a3

JonornHuTensHoe o6opyaoBaHne
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11
PaboTa ropenku

Mpnbopsbl ynpaBnsoowen aBTOMaTUKN FOPENKN pacnosioXeHbl B OTAENbHOM MNynbTe, BKMOYato-
Wwmm B cebsa nporpaMmHoe pene, perynatop MOWHOCTU, HeobxoanMble BCnoMoraTenbHble pene,
npubopbl Ans nHaukauum pexmmoB paboTbl M cbosi, KHOMKY KBMTMpOBaHus (cbpoca) nomex,
nepeknovaTens ynpasneHns U CeNneKkTopHbI NepekniovaTens Buga Tonnmea.

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

MepekntovaTtens B nonoxenun 0-CTOMN
HanpsikeHue ynpaBneHns BbIKMIOYEHO OT aBTOMATUKW FOPESKN, ropenka He paboTaer.

MepekntoyvaTtens B nonoxeHun 1-YNPABJNIEHUE

HanpsxxeHue ynpaBneHusa nogaetca Ang aBTomaTtuku. [porpamMmMHoe pene rotoBO BbIMNOMHUTL
PYHKUMIA yrnpaBneHUs W KOHTPONS, HO MNYCK rOpenku nog ynpaBreHUWeMm aBTOMaTUKUM He
JonytieH.

MepekntovaTtens B nonoxeHnun 2-ABTOMAT

lopenka 3anyckaetcs Mpu NOMyYeHUW curHamna oT ynpaenstwowero npubopa. MyckoBOW UMK
nporpaMMHOro pene HadyuHaetcd. B pabodem pexume ropenka paboTaeT nof ynpasBrneHuem
perynatopa MolHocTh/nponopunoHmsatopa. [lporpammMHoe pene KoHTponupyeT paboTy
ropernikm u coBeplUaeT NMOAKOHTPOSNbHYIO OCTAHOBKY W, NP HEOOXOAUMOCTU, NpeaoXpPaHUTENb-
HYK0 OCTaHOBKY M BNTOKMPOBKY.

Mepekntovatens B nonoxeHun 3-YMEHBLUEHUE (pydHon pexum)
B pabouem pexume perynsitop MOLLHOCTW/MPOMOPLMOHU3ATOP YNPaBnsloTCA 3TUM Nepekmoy-
atenem B HanpasrieHVe YMEHbLUEHUS MOLHOCTU B Anana3oHe perynnpoBKu.

MepekntoyaTens B nonoxeHun 4-PYYHOW
B py4yHOM pexume ynpaBrneHne perynmpoBkM MOLLHOCTU He paboTaer.

Mepekntovatens B nonoxeHun 5-YBEJIMYEHUE (py4Hon pexnm)
B pabouem pexume perynsitop MOLLHOCTW/MPOMOPLMOHU3ATOP YNPaBnsoTCA 3TUM Nepekmoy-
atenem B HanpasrieHWe yBerMYEeHMs MOLLHOCTM B AnanasoHe perynupoBKu.

Mpu nepeknioyatene ynpasrneHUs B TMOMOXEHUAX PYYHOro pexuma, ropenka nyckaetcs
aHanormn4Ho nonoxexHuto 2-ABTOMAT.

CeneKkTopHbIN NepekntoYyaTenb Tonnuea 1-2

MepekntovaTens B nonoxeHun 1
PyHKUMN yNpaBreHns ropenku BbibpaHbl N paboTbl Ha XXMAKOM TONMMBE.

MepekntovaTenb B NONOXeHUN 2
®PyHKUMM yNpaBreHns ropenku BbibpaHbl ns paboTbl Ha rase.
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Pa6oTa Ha rase

MpenBapuTensHas NpoayBka Npov3BOAMTCA C 0GBbEMOM BO34yxa MONHOM MowHocTH. Mpu aToM
ra3oBoW KnanaH 1, ra3oBoi knanaH 2 1 KrnanaH 3anasibHoro rasa 3akpbiThbl.

lMocne mpoayBKM HauYMHaeTCs UMK po3XKura v rasoBov knamaH 1 m knanaH 3ananbHOro rasa
OTKpbIBalOTCA. [[@3 nogaeTcsa Ha 3anarnbHOEe COMMo U 3axuraeTcs BO3LeNCTBMEM UCKPbI. LiMkn
po3Xura KoOH4YaeTCcHa nocne UCTevyeHns BpeMeHun, onpeaensemon nporpaMmmHbelM pene. asoBon
knanaH 2 oOTKpbiBaeTcs. [locne 3axuraHus rnaBHOro dpakena knamaH 3ananbHOro rasa
3akpbiBaeTcs. [lnamsa roput Ha 3agaHHOM MOLLHOCTY 3aXKUraHus.

Bo Bpemsa uukna paboTbl perynsitop MOLWHOCTM yrnpaBnseT paboTon cepBOMOTOpa, KOTOPLINA C
MOMOLLbI0O pbl4aroB perynupyeT MOMnoXeHue [pOCCefbHOW 3acnoHKM pacxoja rasa
BO3YLUHbIX 3aCfIOHOK B AuanasoHe MeXxAdy 4YacTUYHOW MOLLUHOCTM M MOMHOW MOLLHOCTHU
3aBNCMMOCTM OT NOTPeBHOCTM.

o =

Korga yacTnyHasi MOLWHOCTb Bhile NOTPeBHOCTH, ropenka BbIKNIOYaeTCsl U ra3oBble knanaHbl 1
N 2 3aKkpbiBalOTCS.

MNOTHOCTb ras3oBbIX KianaHOB KOHTPOJSIMPYETCA TECTepOM TFepMeTUYHOCTU, MPOBEPSOLLINM
OTCYTCTBME YyTe4yeK rasoBOro knanaHa 1, rasoBoOro knanaHa 2 v knanaHa 3anasnbHoro rasa.
KOHTpONb repMeTUYHOCTH BbIMOSTHAETCS TECTEPOM MOCHe BO3BPALLEHUS NMPOrpaMmMHOro perne go
MOMOXXeHUs NMycka nocre NoAKOHTPOSbHOW OCTaHOBKW FOPEIKU.

Cwm. Takke pasgen «ABTomatuka ropenku: OnncaHue paboTbi»

s  Og Y]

A-512E

1 BblgyBHOW KNnanaH 4  YCTPOWCTBO KOHTPOSISi repMETUYHOCTU
2 Pene MuHMManbHOro gaeneHusi 5 [poccenbHas 3acnoHka pacxoga rasa
3 as3oBbIM knanaH 6 Pene makcMmanbHOro gaBneHus

3.1 TasoBbivi knanaH 1 7 KnanaH 3ananbHoro rasa

3.2 TasoBbIv knanaH 2
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Pab6oTa Ha xmnakom Tonnuee

MpenBapuTensHas NpoayBka NpoM3BOAMTCS ¢ 06beMOM BO3ayxa MOMHON MolHOCTU. Bo Bpems
npeaBapuTeNibHON NPOAYBKM MarHUTHble KranaHbl Fopenky 3akpbiTbl. [1pyM 3TOM TOMMMBO He
nofaeT B COMIIOBOV KfanaH a He Ha 3ananbHuK.

Mocne oOKOHYaHWA UMKNa NPOAYBKM CEPBOMOTOP MNOBOpayMBaeT B MOJIOXKEHWE pPO3XUra,
MarHUTHbIE KranaHbl 3ananibHOro TOMMMBA OTKPbIBAOTCA M (haken 3axuraetcs B 3ananbHUKe.
MarHuTHble KknanaHbl OTKpPbIBAlOTCA W OaBrfieHMe TOMjMBa HauuMHaeT OEeWCTBOBATb Ha LeMnb
ynpaeneHus conna. [1aBneHne npyXuHbl MOPLUHA, AENCTBYOLLEE HA 3aKPbITUE COMSIOBON UMb
ncyesaeT 1 4epes Comnsio OTKpbIBaAeTCsa AOCTyn Tonnmea K conny. [naBHbIA haken 3axuraercs
Ha 3adaHHOMW MOLLHOCTM 3axuraHumd, kKorga obpaTHbIi Xo4 B perynstope nogavum TOnnvBea
HaxoOuTCs B MOJOXEHUN 3axuraHnsa. MarHuTHbIe KnanaHbl 3anasibHOro ToMnfMBa 3aKpbiBaAKOTCS
1 pbaken octaeTcs ropuTb Ha 3a4aHHOMW MOLLHOCTU 3a)XUraHus.

CepBoMOTOp YynpaBnseT perynatopom nogayyM TOMMAMBA W BO3AYLWHbIMK 3acroHKaMu B
AnanasoHe Mexay 4YacTUYHOW MOLLHOCTM U MOMHOW MOLLHOCTU, B 3aBMCUMOCTU OT NOTpeBbHOCTH.
Ecnu ropenka ocTaHaBnNMBaeTCs, MarHUTHbIE 3aKPbIBAOTCH.

Wronbyatbll kKNanaH conna 3akpbiBaeTCsl YCUIIMEM MPYXWHbBI COMMOBOrO KrnamnaHa, npekpawas
nogavy tonnmea k conny. Npu NonHoOM MOWHOCTM AaBneHune pacnbineHus coctaenseTt 2200 -
3000 kMa (22 - 30 6ap). Nrna conna MNONHOCTLK OTKPbINacb, Korga AaBrieHue TOonnvBa B
perynmpoBoYHOM kaHane coctaBnseT ok. 2200 kla (ok. 22 6ap). [laBneHne o6paTHOro Te4YeHust
B perynsatope nogaym B noroxeHum podxura coctasnset 800 - 1000 klMa (8 - 10 6ap) u Ha
yacTuyHom mougHoctn 1000 - 1200 klMa (10 - 12 6ap). [JaBneHne obGpaTHOro TeYEeHUst 3aBUCUT
OT NONOXEHUs perynatopa nogayu.

B coegvHuTene connoBOro knanaHa B YMpaBnsloWeM MOTOKe TOMNMMBa YCTaHOBMEHA
apoccenbHasi npobka. C nomoubld NpoOKM rapaHTUPyeTCa CWUITbHbIA YNpaBnswWMi NoTOK

Tonnuea.
3
2 |
3
8
PI
1 8
fad
@

A

ConnoBol knanaH

MaHomeTp

MarHuTtHbIn knanaH, NC

Perynatop nogayu Tonnuea/cepBOMOTOp
HeBo3BpaTHbIW knanaH

Pene makcumanbHOro gaBneHus

IpoccenbHas npobka

MarHuTHbI KNanaH, 3anansbHoe xuakotonnueo, NC

1
2
3
4
5
6
7
8

>Kngkotonnueo, Bxoq
>Kngkotonnueo, BO3Bpar

w >
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ABTOMaTUKa ropenku

6.1.

Cxema uuknoB paboTbl, paboTa Ha rase
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KoHTyp paboThl

[Buratens BeHTUNATOpPA

Pene nasneHuns sBosgyxa
TpaHchopmaTop 3axuraHus
["a3oBbI knanaH, NC, 3ananbHbIN ras
[asoBbI knanaH 1, NC

[asoBbI knanaH 2, NC

Perynatop moLiHocTH

BosgyLuHble 3aCnoHKM

XCeTommoO W >
*spoUVOZZr

I =
I =

TOYKa BKNKOYEHUS NOSTHOW MOLLHOCTM

TOYKa BKITIOYEHUA MOJTOXKEHUA «3aKpbIT» Cep
OCTaHoBa

TOYKa BKIMIOYEHUA peXnma po3xxura

mogynumpoBanus (I1-1)

T
o
D P T ; k T
O T OO CO T |-
2 2s b 12
L |2s b s
o I
123 4 5 6 7 89181112 13 14 15 16 17
A I -
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TpebyeMble BXogHbIE CUrHanbI Nporp. pene  CurHans! ynpaeneHust

YcTaHaBnmMBaeMble TOYKU nepeKkrii4vYeHna Ha Kyna4vkoBblX ONCKaxX CepBOMOTOpa

TOYKa BKIMHOYEHNA YaCTUYHON MOLLLHOCTW Ha HUXKHEM npefene guanasoHa

,D,OI'chKaeMbIe BXO[Hble cuUrHanbl nporp. pene

PerynupoBouHbIi tbrnaHeL, Bo3ayxa
CepBomoTop

PerynupoBouHbIin pbnaHeL rasa
[poccenbHas 3acnoHka pacxoa rasa
CwurHan 3anarnbHoro nnameHu

CwvrHan rnaBHOro nnameHmn

[MporpaMmmHbI NepeknoyaTenb BbIKMIOYEH
Tpebyembiin NyCKOBOW cUrHan Ao 3axuma
8 nporpammHoro pene

BOMOTOpPa nocre nNoaKOHTPOJIbHOro
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OnucaHue paboTbl Ha rase

1

1.1

Ycnosua ans nycka
e MoMexu n 6NTOKMPOBKN KBUTUPOBAHDI
e KOHLIEBOW BblIKMO4aTeNb NOKa ropenkn 3aMkKHyT

e MporpaMMHoOE perie B UICXOQHOM MOMNoXeHuu (ykasaTenb pene y cumBorna 4)

koHTakT C/NC pene gaBneHus Bosgyxa 3aMKHYT (0aBrieHMe Bo3gyxa < MUHUM.)

NYCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

paboTa Ha rase BbibpaHa nepekno4daTtenem Tonnmaa (A)

YCT-BO KOHTPOJIS repMETUYHOCTM MPOBEPUIIO KNanaHbl U nepegano curHan pabotel (A)

JaBrieHue rasa > MUHUM. KOHTaKT pene MuHuMm. aasneHus B nonoxeHun C/NO (A)

AaBneHue rasa < makc. KoHTakT pene makcum. gasneHus B nonoxeHumn C/NC (A)

nepekniyaTens ynpaeneHusa B nonoxenuun 2, 3, 4 unn 5 (A)

KOHTaKT BKIMIOYEHUS/BBIKITIOYEHNS TOPENKN B PETYNSATOPE MOLHOCTUN 3aMKHYT UK

GarinacupoBaH Npu nepekrnyaTene ynpaBneHns B NOMOXEHUN py4HOro pexuma 3, 4

unm 5 (A)

e KOHTaKT TepmMocTaTa Unu npeccocrtaTta KoTna 3amMkHyT (A)

e BHELUHME KOHTaKTbl KOHTYpa ynpaBreHns 3amMKHYThl (A)

e Tpebyembi curHan nycka oT KOHLEBOro BbIKITHOYaTENs TOYKU BKIOYEHUs 4
CepBOMOTOpa NOCTynaeT Ao 3axuma 8 nporpamMHOro pere.

(A) = KOHTYp paboThl (CUrHanbHas namna)

Myck (ykasaTtenb NporpaMMHOro pene cosnagaeTt co CUMBOMIOM {)

e KOHTYp paboTbl 3aMbikaeTcsl (CUrHanbHasi namna 3axuraeTtcsi)

e [OBUraTenb NPOrpaMMHOrO NepekmnYaTens perne 3anyckaeTcsa U nporpamMmma nycka
Ha4MHaeTcs.

[euratenb BEHTUNATOpPAa 3anyCKaeTcsa.

YkasaTenb NporpaMMHOro pesne cosnagaeT co CUMBOIOM A
e CEpBOMOTOpP NEepexoauT A0 TOYKU BKMYeHUs 1 (OTKPbITbie BO3AYLLHbIX 3aCNIOHOK)
e MporpamMmHbIi NepeknoyaTens CTOUT BO BpeMs ABUXEHNUA cepBoMOTOpa.

CepBomoTOp nepeLuen Ao TOYKN BKNIOYeHNS 1

e HeobXxoauMmbIN curHan nycka oo 3axuma 8 nporpaMmmMHOro perne oT KOHUEBOro
BblKNtoYaTens To4ku BknodeHus 1. B gpyrom cnyyae nyckosas nporpamma
oCTaHaBnMBaeTCs M NporpaMMHOe perie OCTaeTCcs B 3TOM NONOXEeHUN (y cumBora A)
oXumaaTb curHana nycka (6e3 6rmokMpoBkm).

e npegBapuTenbHasa npoayska (36 ¢) ¢ HOMMHaNbHLIM Pacxo4oM BO34yxa HauYnMHaeTCs.

YkasaTtenb NporpaMMHOro perne cosnagaeT co cumBoriom P

e KOHTaKT pene gaBneHus Bo3gyxa AomkeH ObiTb nepekntoyeH B nonoxeHun C/NO. B
APYrom crnyyae nporpamMmMHoe pene otTknto4aeTcs. [locne aTon To4ku Ao
NOAKOHTPOMBbHOrO OCTaHOBa HEAOCTaTOYHbIN Nepenag AaBneHus Bo3gyxa (< MHUM.)
Bbl3blBaeT OTKMOYEHMEe nporpammHoro pene, korga koHTakT (C/NC) pene Bkntovaet
curHan ynpasneHus Ha 3axum 13 nporpamMHOro perne.

YkasaTtenb nporpamMMHOro pene cosnagaet co cumsonom
e [IpOBEpPKa KOHTYpa KOHTPOJIA Hann4na ninameHu
e OTKIIHOYeHMe B Cllydae nNoMexun B KOHTYpe KOHTPONA Hannyna nnamMmeHu.
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11

12

13

16

YKkasaTenb NporpamMMHOro perie cosnagaeT co cMmsosiom ¥

e npeaBapuTenbHas npogyska (36 cek) BbiNOMHeHa

e CEpBOMOTOpP NepexoauT A0 TOYKKU BKoYeHUs 1T (MOLWHOCTb 3aXnraHus)
e MporpamMMHbI NepeknYaTenb CTONT BO BpeEMS ABMXEHUS cepBoMOoTopa.

CepBoMOTOp nepeLuen Ao ToYKK BktoYeHns 11

e HeoOXoaWMmbIV curHan nycka Ao 3axuma 8 nporpaMMHOro perne oT KOHLEeBOro
BblkMtovaTensa Tovku BrknoveHus I1. B gpyrom cnyyae nporpamma nycka
ocTaHaBNnMBaeTCs U NPOrpaMMHOe perie 0CTaeTcs B 3TOM rnonoxeHun (y cumsona V)
oXxmaaTb curHana nycka (6e3 6noknposku).

MpenBaputenbHoe 3axuraHune (4 cek) HaunHaeTcs.

lMepBoe 3awmnTHOE BpeMs (2 cek) HaumHaeTcs

e TrasoBbIV kKNanaH 1 oTKkpbIBaeTCA

e KnanaH 3ananbHOro rasa oTKpbiBaeTcs

e 3ananbHbIi ra3 NocTynaeT K 3ananbHOMY Conny
e 3ananbHoe Nnams 3aXknraetcs OT UCKPBbI.

YkasaTtenb NporpaMMHOro perne cosnagaeT co cuMmBonom 1

e epBOe 3alnTHOE BpeMs (2 cek) OKoH4YaeTcs

e LMK pO3XMWra OKoH4aeTcs

e [0 3TOr0 MOMEHTa 3ananbHoe nnams AOoMKHO ObiTb 3axarto. B gpyrom cnyyae
Bbl3bIBAETCH OTKIHOYEHME NPOrpaMMHOro perie No OTCYTCTBUIO CUTHaNa Hannims
3ananbHOro nameHu.

e CUrHamn Hanuyus nnameHn JOormkKeH MMeTbCH Y NPOorpamMMHOro pene ¢ MOMeHTa
OKOHYaHWUA NepBOro 3alUTHOro BPEMEHN A0 MOAKOHTPOSIbHONO OCTAHOBMNEHUS FTOPENKu.

BTopoe 3alwuTHoe BpeMs (2 cek) HauynHaeTcs

e ras3oBblV KNanaH 2 oTKpbIBaeTCA

e ra3 noctynaeT Yepe3 APOCCENbHYI0 3aCIIOHKY pacxoga K conny
e [NIAaBHOE Niams 3axuraeTtcs OT 3ananbHOro NiameHu.

YKasartenb nporpaMMHOro pene coenagaet co CMMBOJIOM 2

e BTOpOE€ 3allNTHOE BpeMA OKOHYaeTCA

e KrnamnaH 3ananbHOro ra3a 3akpbliBaeTCcd

e 3ananbHOe niama noracHeT

e [10 9TOr0 MOMEHTA FNaBHOE Niiams AOHKHO ObITh 3axaTto. B Opyrom cnydyae
Bbl3blBa€TCA OTKJTHOYeHUe nporpamMmMHOro perie no OTCyTCTBUKO CUrHana Hann4dna
rnaBHOIo niamMmeHu.

e [JlaBHOE€ nnamsa roput Ha 3aaHHON MOLLHOCTM 3aXKUraHus.
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14 YkasaTenb NporpamMmHOro perne coenagaet co CUMBOMNOM | (paboTa)

e MporpamMMHbIN NepeknyaTenb OcTaHaBnMBaeTCca Ha nepuod paboThbl

e CcuUrHan ynpasrneHus oT 3axxuma 20 nporpamMHOro perne Ha Bpems paboThbl

e Korga Harpyska 6onblias u ropenka paboTtaeTt NOCTOAHHO, perynaTtop mowHocTu (PID,
3-XNO3MUMOHHBIV PErynsaTop) perynmpyeT MOLWHOCTbL ropenkv B gnanasoHe
MOAYNMPOBaHUs B 3aBMCUMOCTU OT Harpyskn. CurHanamun «yBenm4eHns» nunu
«YMEHbLUEHNA» OT perynsaropa MOLLHOCTU, UMK Xe nepekniyaTenem ynpasneHns Ha
PYYHOM pexume, ynpaBnseTcs CepBOMOTOP BO3AYLUHbLIX 3aCNOHOK U APOCCeNbHON
3aCnoHKKM pacxoja rasa B HanpasrieHue OTKPbITUS UK 3aKpbITUA B 3aBUCMMOCTU OT
Harpysku.

e ropernka paboTaeT Takum 06pa3omM NoA KOHTPOIIO NPOrPaMMHOro pene u noj
ynpaBneHnem perynsrtopa MOLHOCTU B COOTBETCTBMM C 3aJaHHbIMW NapaMmeTpamMmu u
DYHKUMSAMU (CM. JOKYMEHTaLMIO perynaropa)

e roperka BblKIoYaeTcs, Koraa Harpyska Huska u paktudeckoe 3HayeHve ynpasnsioLlen
BeNNYMHbI TEXHONOMMYECKOro npouecca npesbilaeT YCTaBKy npeaena BblKMoYeHNs
ropesnkv Ha perynarope, unv NoA ynpasneHneM TepMmoctata/npeccocrtaTa kotna. Ha
PYYHOM pexXume roperika BblKIo4aeTcs TOMbKo No4 ynpasrneHnem TepmocTaTa/
npeccocrarta KoTna.

e OTKIJIHOYEHMe NpU NoTepe CUrHana nnameHn unu gasrneHnst Bo3gyxa Bo Bpems paboTbl
(3awmTHOE Bpemsa < 1 cek).

15 TlogKOHTPOMbHLIN OCTAHOB (KOHTYP paboThkl pasmblkaeTcs)
e MNporpamMMHbINA NepeknYvaTenb NPorp. pene 3anyckaetcs 1 ynpasnaeTt JonyCTUMbIM
BpeMeHeM nocnegytoulero cropanus (12 cek)
e TrasoBble KranaHbl 1 1 2 3akpbiBaoTCA
e C CUrHaNoM ynpaBfeHns OT 3aXXMMOB nporpammHoro pene 10 n 11 cepsomoTop
nepexoauT A0 UMK OCTaeTcsa y TOUYKM BKNtoYeHus 11 (BO3ayLUHbIe 3aCNOHKN U
ApoccenbHas 3acnoHKa pacxoa rasa B NOMOXEHUN «3aKpbITO»).

16 YkasaTesnb NpoOrpaMMHOro perie coBrnagaeT cO CUMBOJIOM <

e MporpamMMHbIi NepeknoYaTenb OCTaHaBNMBaeTCs

e [BUraTenb BEHTUNATOPa OCTaHaBMMBaeTcs

e [0OMyCTUMOE BpPeMSs MOCHeayLLIEero CropaHnst OKoH4YaeTcst

e HauyMHaeTcs TeCTUpoBaHWe ¢ MMuTauner nnameHu. C HeGOMNbLLOWN 3a4epP>KKON
Bbl3bIBA€TCS BbIKIHOYEHUE MpU NOSTyYEeHUM CUrHana oTCyTCTBMS NiaMeHu
Hanpumep:
- NflaMs He Moracro; NpoTeYka TOMMMBHbIX KanaHoB
- NOXKHbIN CUrHamM nnameHu; AedeKT KOHTYpa KOHTPOSS Hannyus niaMeHn unm cooTs.

e KOHTPOJIb rePMETUYHOCTM ra3oBbIX KnanaHax HaunHaeTcs.

[MOBTOPHBINA MYCK BO3MOXEH NPU BbINOMIHEHUN YCNOBUI Nycka (cm. . 1).

B cnyyae pedhekta, nogavya TOMNMBaA HeMeaneHHO npekpawaetcda. [lporpaMMmHbIn
nepekniovaTens OAHOBPEMEHHO C YyKasaTenem BbIKNOYeHUA ocTaHaBnueaeTcd. Cumson y
yKkasaTens nporpamMMHOro nepeknioyaTtens ykasbiBaeT Tun gedekta. B cnyyae BblknouyeHus,
ynpaBneHne MoxeT ObiTb cpa3y Bo3BpalleHo. [locne Bo3BpaTa (a Takke nocrne gedekTa,
Bbl3BaBLUEro NOAKOHTPOMbHbLIA OCTAHOB UMK NOCNe BCeX NoMexX NUTaroLLen cetn) NnporpaMmMHbIn
nepekno4vaTens BO3BpallaeTcss A0 HavanbHOW TOYKWU, NPU YeM TONbKO 3axumsbl 7, 9, 10 n 11
nony4arT HanpskeHue B COOTBETCTBUM C NpPOrpaMmMon ynpaBreHusi. Tonbko npu 39TOM
nporpaMmMHoe pere gonyckaeT NOBTOPHbLIN MYCK ropenku.

BHumMm! He HaxumanTe KHOMNKy BOo3BpaTa nporpammMmHoro perne Boiwe 10 cek.
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Cxema uMknoB paboTbl, paboTa Ha XXNAKOM TonNnuBe
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Tpebyemble BxogHble curHanbl nporp. perie  CurHanbl ynpasneHus

KoHTyp paboThl

[euratenb BeHTUNATOPA

Pene naBnenuns Bosgyxa
[BuraTenb ToNnMBHOrO Hacoca
TpaHchopmaTop 3aXxunraHus
MarnuTHble knanaHbl, NC, 3anansHoe Tonnmeo Q
MarHuTHble knanasbl, NC, rmaBHoe »uak.Tonn.
Perynsatop mowHocTH

Bo3agyLuHble 3aCNOHKM

= TOYKa BKIOYEHMS MOSHON MOLLHOCTH
= TOY4Ka BKITHOYEeHUA NOJNI0XKeHUA «3aKpbIT» CepBOMOTOPA Nocrie NogKOHTPOSIbHOIo
OCTaHOBa

TOYKa BKITHOYEHUA peEXMMa PO3XKUra
TOYKa BKNHOYEHNS YaCTUYHOWM MOLLLHOCTW 0 nepexoga B 30Hy MoAynnMpoBaHUA

vozZr—

W

p_185539.10@

Zzz7zz7722222)

[Jonyckaemble BXOAHbIE CUrHarbl NPOrp. pene

PerynvupoBoyHbIn brnaHew Bo3gyxa
CepBomoTop

Perynsatop nogaym Tonnuea
Connosown knanaH

CvrHan 3ananbHoro nnameHu
CvrHan rnaBHOro nnameHu

Mporp. nepekntoyatens CTOUT
TpebyeMmbin NyCKOBOW CUrHan Ao
3axuma 8 nporpaMmMHOro pene

YcTaHaBnmBaeMble TOYKU nepekrniYvYeHna Ha KynadkoBblX ANCKaxX cepBOMOTOpa

= TOYKa BKITHOYEHWNS YaCTUYHOWM MOLLHOCTY Ha HWXHEM npegerne avanasoHa
mogynupoBaHus (V-1)
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6.4. OnucaHue paboTbl

1

1.1

6

Ycnosua ans nycka
e MoMexu n 6NTOKMPOBKN KBUTUPOBAHDI
e KOHLIEBOW BblIKMO4aTeNb NOKa ropenkn 3aMkKHyT

e MporpamMHOe perie B UCXOOHOM MOMOoXeHUn (ykasaTernb pene y cumsona <4 )
koHTakT C/NC pene gaBneHus Bosgyxa 3aMKHYT (0aBrieHMe Bo3gyxa < MUHUM.)
NYCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

paboTa Ha xuakom Tonnmee BbiOpaHa nepekntyartenem tonnuea (A)

nepeksntoyaTens ynpaBieHns MOLWHOCTH B NonoxeHun 2, 3, 4 nnun 5 (A)

e KOHTaKT BKMOYEHUSA/BBLIKITIOYEHUSA TOPENKU B PEryNsATOPEe MOLWHOCTN 3aMKHYT UK
GannacupoBaH Npu nepeknyaTene ynpasneHns B NONOXEHUN pyYHOro pexuma 3, 4
unm S (A)

e BHELLHME KOHTaKTbl KOHTYpa ynpaBreHns 3amMKHYThl (A)

e Tpebyemblli CUrHaN nycka oT KOHLIEBOrO BbIKMOYaTens TOYkM BKntodeHums 11
cepBOMOTOpa nocTynaeT A0 3axxuma 8 nporpamMHOro pene

e KOHTaKT TepMocTaTa Winm npeccocTtarta KoTna 3amkHyT (A).

(A) = kOHTYp paboThbl (CMrHanbHas namna)

Myck (ykasaTenb NporpaMMHOro penie coBnagaeTt co CMMBOIOM { )
e KOHTYp paboTbl 3aMblkaeTcsa (CMrHanbHas namna 3axuraeTcsl)
e ycKOBasi nporpamMmma nporpaMmMHOro pere 3anyckaeTtcs.

[euratenb BEHTUNATOpPAa 3anyCKaeTcsa.

YkasaTenb NporpamMMHOro pesie cosnagaet co cumeoniom A
e CEpBOMOTOP MEepPexoanT A0 TOUYKU BKMoYeHUs | (BO3AYLIHbIE 3aCNIOHKM OTKPbIThI)
e MporpamMmHbIi NepeknioyaTens CTOUT BO BPEMs IBUXEHUA CEpBOMOTOpA.

CepBoMOTOp NnepeLuern A0 TOYKK BkItodeHus I

e HeobOXoAuMbIN cUrHamn nycka K 3axumy 8 nporpaMMHOro perne oT KOHLEBOro
BbIKMoYaTens To4ku BknoveHus 1. B gpyrom cnydae nyckoBas nporpamma
OCTaHaBnMBaeTCH M NPOrpaMMHOE pere ocTaeTcs B 3TOM NONOXeHUN (y 3Haka A)
oxmaaTb curHana nycka (6es 6noknpoBku).

e npegBapuTenbHas npogyeka (36 cek.) C HOMMHaNbHBLIM pacxo4oM BO34yXxa HayMHaeTCcs.

YkasaTenb NporpaMMHOro pefne coBnagaeT co cumBosiom P

e KOHTaKT AnddepeHUnansHoro pene gaBneHus Bo3gyxa AoMKeH OblTb NepekntoyeH B
nonoxeHun C/NO. B gpyrom cny4vae nporpaMmMHOe perne oTkinr4vaeTca. [locne aTton
TOYKM 00 NOAKOHTPOIbHOrO OCTaHOBA HE4OCTaTOYHbINA Nepenag AaBneHnst Bo3gyxa
(< MMHMM.) BbI3bIBaeT OTKIIHOYEHUE NPorpammMmHoro pene, korga koHTakt (C/NC)
AnddepeHUnansHOro pene BKOYaeT CUrHan yrnpasneHus Ha 3axmnm 13 nporpamMmmHoro
pene.

YkasaTenb nporpaMMHOro pene coenagaeT co cumeosiom B
e poOBepKa KOHTypa KOHTPOMNS Hanuuns nnameHu
e OTKJIHOYEHME B Cly4yae MOMEXWN B KOHTYpPE KOHTPOMS Hanuyus nnameHu.
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YKkasaTenb NporpamMMHOro perie cosnagaeT co cMmsosiom ¥

e npoayBska (36 cek.) BbINOMHeHa

e CEpBOMOTOpP NepexoguT 40 TOoYKKU BKoveHus I1I (MOLWHOCTb 3aXuraHus)
e NporpamMMHbIN NepekrnoYvaTernb CTOUT BO BPEMS ABMXKEHUA CEPBOMOTOPA.

CepBomoTOp nepelien Ao Touku BkoveHus 111

e HeoOXoAMMBbIV cUrHan nycka K 3axumy 8 nporp. perne oT KOHL,. BblKIo4YaTenst TOYKU
BkntodeHua II1. B gpyrom cnyyae nporpaMmma nycka octaHaBnuBaeTCs, U Nporp. pene
ocTaeTcs B 9TOM NonoxeHuu (y 3Haka ¥ ) oxugaTtb curHana nycka (Het 6rioKMpoBKM).

3axuraHme HadnHaeTcs

e npeaBapuTeNibHOE 3axuraHue (4 cek.)

e [OBUraTenb TOMMMBHOIO Hacoca OCTaHaBMMBAETCS 3anyckaeTca

e MarHMTHbIE KranaHbl 3ananbHOro conma OTKPbIBAKTCA, 3ananbHoe XUAKOTOMINBO
nagaeTcs Ha COMMo 3aXuraHus 1 3anasnbHoe Niams 3aXXuraetcs oT UCKpbl (TOPENKn co
COMMOM 3aXuraHus).

lMepBoe 3awuTHOE BpeMs (2 cek.) HaumHaeTcH

e rnaBHble MarHMTHble knanaHbl (NC) oTkpbiBalOTCA M TONNMBO NOA OaBEHMEM BXOOUT B
CONMoBON KNanaH

e COMNIOBOW KNnanaH OTKpbIBaeTCs, Koraa TONnuBO Nog AaBfeHneM nocTynaeT B ero
yNpaBnsoWwmn KOHTYp

e pacnblfieHMe TONNnBa Ha4YNMHAEeTCs NOA OABIEHMEM pEXMMa PO3Xura

e TOMMUBHbLIN TYMaH 3aXuraetcs OT UCKPbI (3ananbHOro nnaMmeHu/ropenkn co connom
3aXuraHus)

e KOHTaKT pene Makc. JaBfeHus XUAKOro Tonnuea B BO3BPATHOM KaHane gommkeH bbiTb
nepekntoyeH B nonoxeHun (C/NC). B gpyrom cnyyae nogada Tonnuea npekpawiaeTrcs,
KOTOpOE BbI3bIBAET OTKIIFOYEHME NMOCHEe OKOHYaHUA NePBOro 3aLlMTHOrO BpEMEHN
(cumBon 1) no NpuyYMHe He NoNyYeHUs curHana ninameHu.

YkasaTtens NporpaMMHOro perne cosnagaeT co cuMBosnom 1

e nepBOe 3allMTHOEe BpeMs (2 cek) OKOHYaeTcsH

® LIMKIT PO3XKUTra OKOH4YaeTCcA

e [0 3TOr0 MOMEHTa 3ananbHoe nnams (ropenky, oCHalleHbl C 3anasnibHbIM COMMOM) Unn
rmaBHOE Mnams OOIMKHO ObiTb 3axaTo. B Apyrom cnyyae BbI3biBaeTCH OTKNIOYEHNE
NPOrpaMMHOro pene npu oTCyTCTBUM CUTrHamna HanuMyus niamMeHu.

e C MOMEHTa OKOHYaHMWs NepBOro 3alMTHOrO BPEMEHM A0 NOOKOHTPOMBHOIO O
CTaHOBNEHUS ropenku, cpabaTbiBaHME pefne MakCUManbHOro AaBreHUs XUOgKoro
TonnuBa B BO3BPATHOM KaHarne Bbi3blBaeT NpekpalleHne nogaym tonnmea. 910
Bbl3bIBAET OTKIIIOYEHME MPU OTCYTCTBUM CUTHANa Hanu4nsg nnameHu

e nnams ropuT Ha 3agaHHOW MOLLHOCTU 3aXuraHus.

Ykaszarerb NporpaMMHoOro pefie coenagaeT co CUMBOSIOM 2

e MarHuTHbIE KranaHbl 3ananbHOro consa 3akpblBalTCA (FOpenku oCHaLLEeHbl 3ananbHbIM
connom)

e 3ananbHoOEe NMinamMmsa noracHet

e [0 3TOr0 MOMEHTa rnaBHoe nnams AOMKHO BbIThk 3axaTo. B gpyrom cnyvae
Bbl3bIBAETCH OTKIHOYEHME NPOrpamMMHOro pene npu oTCyTCTBMM CUrHana Hanuyus
nnameHu.

ollon

50090541RU



21

13 VYkasaTenb nporpaMMHOro perie coenagaeT co CUMBOJIOM | (paboTa)

e MporpaMMHbIV NepeknYaTenb oOcTaHaBNMBaeTCs Ha Bpems paboThl

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

e CEpBOMOTOpP NepexoauT 40 To4kK BknoveHusa IV (< V) nepen nepexogom Ha 30HY
MoAynupoBaHus (3oHa mMexay Toukamu V n I)

e Korga Harpyska 6onbliasi u ropenka paboTaeT NOCTOSAHHO, perynaTtop mowHocTu (PID,
3-XNO3MLMOHHBIV PErynsaTop) perynmpyeT MOLWHOCTb rOperniki B Anana3oHe Moaynum-
pOBaHUS B 3aBUCMMOCTU OT Harpy3ku. CurHanaMmy «yBermMyYeHna» UM «YMeHbLUEHNA»
OT perynsatopa MOLLHOCTM - UMK XE, Ha PYYHOM pexume, nepeknivarTenemM ynpaBrneHus
-yNpaBrsieTcs CEPBOMOTOP BO34YLLUHbLIX 3aCMOHOK 1 POCCENbHOM 3aCMOHKM pacxoa
rasa B HanpaBrieHNe OTKPbITUSI NN 3aKPbITUSA B 3@aBUCMMOCTU OT Harpysku.

e ropernka pabotaeT Takum ob6pa3omM nog KOHTPOIO NPOrpamMMHOro perne u noa
ynpaBrneHneM perynsitopa MOLHOCTN B COOTBETCTBUM C 3aaHHbIMK NapaMmeTpamMu u
PYyHKUMSAMU (CM. LOKYMEHTaUUo perynaropa)

e roperika BbIKNoYaeTCsl, Koraa Harpyska Huska u dpakTuieckoe 3HadeHue ynpasnstoLen
BEJTMYNHbI TEXHONOMMYECKOro npoLecca npeebillaeT yCTaBky Npeaena BblKNoYeHus
ropenku Ha perynsatope, unv nog ynpaesneHnem TepmocTtaTta/npeccocrtarta kotna. Ha
PYYHOM peXMMe roperika BblKIloHaeTcsi TONbKO No4 yrnpaBneHnem Tepmoctara/
npeccocrtaTa KoTna.

e OTKIKYEHMEe, eCNN CUrHan Hanu4ms NnamMeHn Unu gaerneHne Bo3gyxa notepseTcs BO
BpeMs paboThl (3awmMTHOE Bpems < 1 cek)

e OTKNIYEeHMe, eCnNu AaBfeHNE XMAKOro TONNMBa B BO3BP. KaHare NoBbILIAeTCs
CITULLKOM BbICOKO.

14 TlogKOHTPOMbBHLIN OCTAHOB (KOHTYP paboThkl pa3mbikaeTcs)

e nporpamMMHbIf NepeknoYvaTenb NPorp. pene 3anyckaeTcs 1 ynpasnsaeTt JoNyCTUMbIM
BpeMeHeM nocrnegyiwoulero cropaHus (12 cek)

e [BuraTenb TONAMBHOrO Hacoca ocTaHaBnMBaeTCH

e [NlaBHble MarHWTHbIE KNanaHbl 3aKpbIiBaOTCH

e CONIIOBOW KMnanaH 3akpblBaeTcs, Korga gaBfieHne Tonnmea OTCYyTCTBYET OT
perynumpoBOYHOro KaHana

e (paken noracHert

e C CUrHanoMm ynpasfeHust oT 3aXumMoB nporpammHoro pene 10 n 11 cepsomoTop
nepexoauT 4o Toukmn BKItoyeHus I (BO34yLUHbIE 3aCNOHKN B NMOJTOXEHNE «3aKPbITO» U
perynaTop nogayun B NOMOXEHNE KOTKPBLITO®).

15 VYkasaTenb nporpaMMHOro pene cosnagaeT co CUMBOJSIOM <

e MporpamMMHbIV NepeknYaTens ocTaHaBnNnBaeTcs

e [OBUraTenb BEHTMNSATOpPA OCTaHaBNMBaeTCsA

e [JOnNycTUMOeE Bpems nocneyoLiero cropaHus (12 cek) okoH4yaeTcs

e HayMHaeTcda TeCTupoBaHne ¢ uMutTaumen nnameHu. MNpu curHane OoTCyTCTBUSA NNAaMEHMU,
C HebOMnbLION 3a4epXKON, Bbi3biBAETCH BbIKNIOYEHUE
Hanpumep:
- NnamMs He noracno; npoTeyka TOMMUBHbIX KNanaHoB
- NOXHbIV CUrHan nnameHu; gedekT KOHTypa KOHTPOMS Hannuma niamMmeHun unm cooTs.

[MOBTOpPHBIN MYCK BO3MOXEH NPU BbINOMIHEHUMW YCOBUI Nycka (cm. n. 1).

B cnyvyae pedekta, nogaya TOnNnMBa HeMmeAneHHO npekpawaeTcda. [lporpammHbIn
nepeknioyaTens OOHOBPEMEHHO C YyKasaTenem BbIKMIOYeHUs1 ocTaHaBnueaeTcd. Cumson vy
yKkasatens nporpamMHOro nepeknyaTens ykasbiBaeT Tun gedekta. B cnyyae BbiknioyeHus,
ynpaBneHune MoxeT ObiTb cpasy Bo3BpalwleHo. [locne Bo3sBpaTa (a Takke nocne gedekra,
Bbl3BaBLUEro NOAKOHTPOMbHbLIA OCTAHOB, UMW NOCHE BCEX NOMEX NUTaloLWen ceTn) NporpamMHbIn
nepeknioyaTens BO3BpallaeTCcs OO HayanbHOW TOYKU, NPU YEeM TONbKO 3axumbl 7, 9, 10 n 11
nonyyarT HanpsKeHne B COOTBETCTBUM C NPOrpamMmoun ynpasreHus. TONbKO npu 3TOM
nporpaMMHoe pene gonyckaeT NOBTOPHbLIN NMYCK roperiku.

BHum! He HaxmmanTe KHONKy BO3BpaTa nporpammHoro pene Bobiwe 10 cek.
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PerynupoBka ropernku

7.1.

7.2.

7.21.

OCHOBHbIe NOMIOXEHUA PerynupyrLwmx pblyaros

MonoxeHus pblyaroB Ha PUCYHKE SBMAAKOTCA YCNOBHbIMKU. 10 HEOBXOAMMOCTM OHM MOryT ObITb
NM3MeEHEHbI, Hanp. B 3aBMCUMOCTM OT NPOU3BOANTENBHOCTY rOpenku, Tuna KoTna, poga rasa.

MponopunoHnsaTtop

PerynMpOBKa Ha XXungkKkoe TonnimBo

Cxxuraemoe KONMYecTBO TOMMUBA ONpefensieTcd no pasMepy confa v AaBfeHU0 TOMSIMBHOIMO
Hacoca. Perynartop nogaum tonnuea perynupyeT obbem Bo3Bpaljatowero B 6ak tonnuea nog
ynpaBneHneM cepBOMOTOpa B 3aBUCMMOCTM OT Tpebyemonm mowHoctu. [lMpm pabote Ha
YaACTUYHOW MOLLHOCTU, PErynaTop nogayv OTKPbIT, KOrda Yepes3 Hero npoTekaeT MakcMmMmarnbHoe
KONMYecTBO TOMMMBa, a AaBNEeHMEe BO3BPAaTHOrNO NMOTOKA W MOLLHOCTb COMfia COOTBETCTBYIOT
pexumy. [pu NOSTHOM MOLLHOCTM PEerynaTop nogayun 3akpbiT, NpY YEM 4epe3 Hero npotekaet
MWHMMarbHOE KONMYEeCTBO TOMMMBA, a AaBfEeHNe MMeeT MakcumarnbHoe 3HadyeHue. Tpebyemoe
KONMYeCcTBO BO3Jyxa, COOTBETCTBYHOLLEE KONMUYECTBY CXMUraemoro TonnuBa, perynumpyetcs npu
NMOMOLLM PErynmMpoBOYHOro dgraHua (cMm. pasgen «PerynupoBoyHbiv hnaHeu»).
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7.2.2. PerynupoBKa Ha ras

Cxunraemoe KONMYECTBO rasa [OJDKHO ObiTb OTpPErynmMpoBaHO B COOTBETCTBUM C nopaven
BO34yxa B ropenky. PerynmpoBky npovM3BogaT C NOMOLLbIO NPY>XWHHOW NEHTbl PerysimpoBo4YHOro
cdnaHua.

Mpu nonHoM MOLWHOCTM rasa f[poccerfibHas 3acrioHKa MOMIHOCTb0 OTKpbiTa. C MOMOLbHO
OPOCCENbHOM 3aCfoHKM pacxoda M PerynupoBKOM OaBMEHUs rasa OTPEerynvpyroT pacxof rasa
Ha NoAXOAALNN YPOBEHb.

PerynupoBoYHbIn priaHel ynpasndeT [ABWXKEHUEM perynupylowero pbldara. [dpoccenbHagd
3acnoHka pacxofa ynpaBndercs pbldaroM. PerynupoBoyHbiii hbnaHey ynpaenseT yepes pblyar
OBVKEHNEM BO34YLUHbIX 3aCITOHOK.

Ha wkane Ha cepBOMOTOPE MOXHO MPOBEPUTHL MOSIOXEHME MOTOpa B OTPErynMpoBaHHOM
AnanasoHe MOLLHOCTHU.

BHumM! B nooyepegHOM MCMOSb30BaHUN pasHbiX BUOOB TOMMMBA, HEOOXOAMMO perynupoBaTth
CHavarna xugkoe Tonnmeo. MNMpaBunbHOCTb PErYIMPOBOK NPOBEPSETCSA C MOMOLLbIO
aHanusa gbIMOBbIX Fa30B.

Mopayy Bo3gyxa perynupyloT noaxoasilei No OTHOLWIEHMIO pacxoda XWMOKOro TomnnmBa C
NMOMOLLbIO perynupoBoYHoro dnaHua. lMocne atoro, TpeGyeMblii pacxod rasa perynupyroT
NOAXOAALIMM MO OTHOLLUEHUIO YXXe OTPeryrMpoBaHHOro BO3[yxa C MOMOLLbIO PerynmpoBOYHOro

dnaHua.
A—-2531C
1 BosayLuHble 3aCIOHKM 7.2 [103nMpoBOYHbIN Ban XuAa. ToNnnea
2 CepBomoTop 8 [lpoccenbHas 3acnoHka pacxoga rasa
3  PerynupoBo4HbIN pblyar rasa 9 CTepXeHb ynpaen., COMNoBOW KranaH
4 PerynvpoBOYHbIN hiaHel rasa
5 PerynnpoBo4HbIN pblyar, BO3gyx A Mogaya »xxmakoTonnmea
6 PerynnpoBouHbIN dhnaHel Bo3gyxa B BosBparT xuakotonnuea
7 Perynatop noga4yn Tonnuea C a3
7.1 [JosupoBo4HOe comso xug. Tonnmea D Boaayx
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CepBomoTop
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MonoxeHnsa KynaykoBbIX ANCKOB (KOHLEBbIX BbIKNoYaTenein) HacTpoeHb! Npu UCTbITAHUAX Ha
3aBoje-u3roToBuTene creayowmm obpasom:

m =

I =

Iv =

o0 w x> -
n

Ha rase — OCTaHOBKa ropersik1, MOLWHOCTb 3a)KUraHUsl ¥ YacTUYHas MOLLHOCTb
Ha XXMOKOM TOMMMBE — OCTaHOBKa ropenku (ok. 0°)

He NPUMeHsIeTCs Ha rase
Ha XUOKOM TOMNMBE — peXxum posxura (ok. 30°)

He NPUMEHSsIeTCA Ha rase
Ha >XMAKOM TOMNMMBE — YacTU4YHasa MOLHOCTb, MPY NEPEXOAE U3 peXnma po3xura Ha
YaCTUYHYIO MOLLHOCTbL (OK. 40°)

He NpPUMeHsIeTCs Ha rase
Ha XnaKkom tTonnmee — 4actn4yHaa MOLWHOCTb, Npu nepexoae C NoJIHOM MOLHOCTU Ha
YACTUYHYIO MOLLIHOCTb (OK. 45°)

nosiHas mMowHocTb (ok. 130°)

ONA perynmpoBku (Nog KOnnakom)

pacuenutenb

HacTpoeH Ha 3aBoge-narotosutene, HE TPOrAUTE!

LWKaria nokasbiBaeT TOJIbKO yroji noBopoTa BaJjia cepBoMOoTOpa

MNonoxeHunsa KyJ1a4KoBbIX ONCKOB Ha PUCYHKe ABINAKTCA YCITOBHbIMW.

PacuenuTens (B) ocBo6oxaaeT perynmpoBoYHbIi MexaHu3m AN py4YHOro nepemMeLleHus.

BHum!

PasHuua mexagy sHavyeHnamm guckos IV u V gonxHa 6biTe np. 5°
MpuMeHA0TCA YepHyto WKany

KynaukoBble ancku VI, VII un VIII He npumMeHsoTCcA

ASZ (noTeHUMOMETP) NPUMEHSETCS TOJbKO NPU HEOBX0AMMOCTH

OCTOPOXHO! He ocBob6oaute pacuenutens C. M3ameHeHNe NONOXEHUS KyJla4yKOBbIX
OUCKOB MOXeT NoBpeXxaaTb CepBOMOTOP UM PacCTPOUTb PEFYNIMPOBKY FOPEIKU.
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PerynupoBka ropefio4Hon ronoBKu
Cm. BMecTe co cxemon Ne B-471 F

[lo MoOHTaxa ropenkum npoBepslT, 4YTOObl ropenovyHass ronoBka Haxogurnacb Ha MecTe,
yKaszaHHOM B pUCYHKe, MO OTHOWeHWUo kK anddysopy. MNMpu 3TOM ropenoyHas royioBka HaxoamTcs
B OCHOBHOM MOJIOXXEHUWN YaCTUYHON MOLLHOCTH.

Pa6oTa

3akpenneHHas K COMMoBoMy knanaHy anddysop gBuraetca BMecTe ¢ ConfnoBom knanade. Mpu
yBenuyeHnn notpebHocTM MOLHOCTM CepBOMOTOP TOSMKaeT COMMOBOW KranaH Bnepeg v npu
3TOM 3a30p MexAdy PerynMpoBOYHbIM KOMbUOM W Auddy3opom yBenuuneaeTcs, noka
nonoxeHue nomnHonm mowHocTu ropenku (20 - 80 mm). Ouddbysop asuraetca becctyneHyaTo
Mexay YaCTUYHOM N NOMHON MOLLHOCTAMMN.

3ameHa conna, XMaKoTonnmeo

OTcoegunHanTe KpenexHble BUHTbI COMMOBOrO knamnaHa. bbiCTpogencrsylowmne coeguHutTenm
TOMSIMBHbIX LWAHIOB OTKPbIBAOT. BblHMMaNTe CONNoOBOM KnanaH U3 ropenku. 3aMmeHuTe conno.
MpoBepbTe MONOXEHME 3MNeKTPOAoB 3axuraHma (cMm. pasgen «PerynupoBka anekTpogoB
3axuraHusay). ConnoBon knanaH BCTaBAT BOBHYTPb W 3adUKCUPYWTE COMMOBOW Knanad
CTONOPHbLIMU BUHTaAMMU.

OdemoHTax

JTlok TexobCnyXmnBaHmio OTKPbIBAOT M OTCOEOUHSAIOT 3alUTHY KOpPOOKYy, Haxoasuylcs 3a
ropenkon. beicTpogencTeyOLWMe COEAUHUTENM TOMMMBHBIX LWAHIOB OTKPbIBAOT, OcnabnsawT
WaHr 3ananbHOro rasa, LWMaHr 3ananbHOro >KMAKOTOMMMBA W PErynupylowmnin cTepXeHb
connoBoro knanaHa. OTcCoeguHANTE KPEeneXHbld BWHT KOMMNIIEKTa 3MeKTPOAOB 3aXuraHus wu
BblHAMaNTe KOMMMEKT 3MNeKTpoOoB 3axuraHma ua rasosoro conna. OTcoeguHanTe npoBoAbl
3axuraHunsa. OTcoeguHANTe KpenexHble BWHTbI CTOMOPHOro Konbua W hnaHua CconsoBoro
knanaHa. BblHUManTe 3agHMM MyTeM KOMMNEKT COMMOBbIX KrNamaHOB W3 FOperiku HacTONbKO
paneko, yto Tpyba 3axuraHuma OygeT yeBuaeHa. OTcoeauHANTe KpenexHble BUHTbI Tpybon
3aXuraHusa n BblHUManTe Tpyby. BolHMManTe 3agHUM nNyTeM KOMMNIEKT COMMOBbLIX KNanaHoB n3
ropenkM M OAHOBPEMEHHO MOoAdepXuBas COMMOBOW KNanaH 4Yepes oK TexobcnyxuBaHus.
OTcoeauHaNTe BMHTHLI ra3oBOro conna v NogHuManTe rasoBoe Conno BMecTe ¢ Auddysopy mn3
noka TexobenyxumBaHus. OcnabneHneM BUMHTOB TOPENoOYHOW TONOBKM W BblHAMaNTe
roperioyHyto rofioBKy Yepes Nk TexobcnyxxmBaHus.

Co6opka

YcTaHaBnuBamTe TrOPENOYHYKD T[OMOBKY Ha MecTe WU 3aTaArMBanTe KpenexHble BUHTHI.
YcTtaHaBnueanTe rasoBoe conno ¢ AuddPy30opomM BOBHYTPb FOPenku U Kpensat BUHTamu. Bnok
COMMOBbIX KranaHoB BCTaBAT BOBHYTPb FOpPeNkn 3agHWM NyTeM HAcTOMbKO Aaneko, 4to Tpyba
3aXuraHna Ha MecTe U 3aUKCUpynUTe KpenexHble BUHTbl. BNok conmnoBbiX KrnanaHoB BCTaBAT
BOBHYTPb 3adHUM NyTEM MoggepxuBas vyepes NoK TeXOOCNyXMBaHWA HacTOMbKO Aaneko, 4to
CTOMOPHOE KOMbLO onupaeTcsa O kpenuTenb Auddysopa u dnaHey, CONAOBOro kKnanaHa
onupaetcsa o (pnaHey ropenku. 3adUKCMpynTe KpenexHole BUHTbI hnaHua ConnoBoro knanaHa
N CTOMOPHOro KombLUa. 3aduKcupynte NpoBoAbl 3aXUraHUS B KOMMNEKT 3NEKTPOAOB 3aXKUraHus.
KoMnnekT anekTpogoB 3aXuraHus BCTaBAT BOBHYTPb ra3oBOro conna u 3adukcupynte
KpenexHble BUHTbl. 3aduKCUpynte perynupylowmnin cTepXeHb COMNMoBOro knanaHa, LWnaHr
3ananbHOro XWAKOTOMNMMBA, LINAHr 3ananbHOro rasa u ObICTPOAENCTBYOWNE COEAVHUTENU
TONMAMBHBIX WNaHros. Jllok TexobcnyxumBaHuio 3akpbiBaloT. [lpoBepanTe  ynnoTHEHUs.
YcTaHaBnuBamnTe 3alMTHYO0 KOPOOKY ropenkm Ha MecTe.

BHuum! [pu nooyepeaHOM pexume pasHbiX TOMIUB PacnosioKeHne perynmpoBOYHOro
KonblLa TakK Kak Nnpu UCMnonb30BaHMU XNOKOro TOMMmMBa.
Ecnu nonoxeHne perynmpoBOYHOrO KosbLia OTHOCUTENbHO Anddy3opa nsaMeHsieTcs,
MEHSII0TCS TakKe CKOpoCTb Npoxofda n o6bem Bo3gyxa. [poBepbTe Ka4ecTBo
CXKWUTaHWsi NO aHanu3y AbIMOBbIX ra3oB W, NPU HagoGHOCTU, NOAPEryNUPYNTE Pacxoq
BO34yXa.
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YepTex Ne B-471 F

B-471F

|

24 23 22 21 20

1 Topeno4Has ronoska 14  ®naHey connoBoOro knanaHa
2  [Ouddysop 15 Kpen. BUHT (pbnaHua connoBoro knanaHa
3 Conno 3axuraHus, XnakoTonnmeo 16 Bnok connosbix knanaHoBs
4  Conno 3axuraHus, rasa 17  CTONOpHbLIN BUHT COMNMOBOro KnanaHa
5 OnekTpopg 3axuraHus 18 Connosow knanaH
6 [poBopg 3axuraHus 19 bBbICTpOAENCTB. coeAl. TOM. LWNaHru
7  KpenexHbin BUHT ropenoyHon ronoekn 20  Conno »Xuakoro Tonnmea
8 KomnnekT anekTpoaoB 3axuraHug 21  Tpy0a 3axuraHus
9 Kpen. BUHT KOMMS. aNekTp. 3axuranna 22  KpenexHbld BUHT TpyObl 3axxuraHus
10 CtonopHoe konbLUOo connoBoro knanaHa 23  [asoBoe conno
11 KpenexHbIi BUHT CTOMOPHOro KornbLa 24  KpenexHbli BUHT ra3oBoro conna
12 Tas3oBbIN WaHr 25 Perynupyowmin cTepxeHb
13  TonnuBHbIN WNaHr
oilon
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PerynupoBka anekTponoB 3aXuraHus

MpoBepbTe paccTosiHNE INEKTPOAOB 3aXMraHUs OT COMMa 1 3a3op Mexay aneKkTpodamu, 1, npu
HagoBHOCTU, NoApPerynupyinTe X B COOTBETCTBMU C PUCYHKOM.

GKP-800 ME
1 s 1 ['maBHOE COoMnmo XMUOKoro
o Tonnuea
2 Conno 3ananbHoro rasa
1 22 3 Conso 3anansbHoro

XWOKoro Tonnvea
4 3nekTponbl 3aXXNraHus

5 [Hudppysop

GKP-1000 ME...-2000 ME

1 ['maBHOE COonmo XMaKoro
TonnvBa

2 Conno 3ananbHoro rasa

3 Conno 3ananbHoro
XWOKoro Tonnvea

4 3nekTponbl 3aXnNraHus

5 [Hudpdpysop

A-541E
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Tab6nuua conen

Conno Bergonzo CBM

28

BaskocTtb Tonnuea 12 mm?/c (cCr)

Conno Homep MakcumarnbHbIn pacxog Tonnmea MwuHUManbHbIM pacxoq Tonnuea
Bergonzo |conna Kr/4 Mpu gaBneHny TONNMBHOIO Kr/4 npu gaBneHny TONAMBHOIO
CBM Hacoca 25 6ap (2,5 MINa) ¢ Hacoca 25 6ap (2,5 MlNa) ¢
3aKpbITbIM BO3BPATHbIM TEYEHNEM BO3BpaTHbIM TeyeHnem 3 6ap (0,3
MI1a)
450 450 90
500 500 100
B5 600 600 120
AA 700 700 140
800 800 160
900 900 180
850 850 170
950 950 190
C5 1050 1050 210
1:5 1150 1150 230
AA 1250 1250 250
1400 1400 280
1500 1500 300
1600 1600 320
C3 1600 1600 530
1:3 1800 1800 600
AA 2000 2000 670

Ecnu npumeHseTcsa gpyroe gaeneHue TonnmBHOro Hacoca (P2), yem ykasaHHoe B Tabnuue
(P1), pacxog TonnmBa 4Yepes conso onpenensercsa cneayowmm obpasom

no Tabnuue x ,/g P1 = Bergonzo 25 6ap

Mpumep: Conno CBM B5 Ne 850, nasnenue tonn. Hacoca 30 6ap (3 MINa) = pacxog Tonnvea

CocCTaBlideT

850 Kr/4 x 30_6ap =931kr/v
25 6ap

BHum! Korga BA3KoCTb TONMMBa pacTeT, Takke pacxon yepes conno pacteT (ok. 5 - 15 %).

yron pacnbifnieHus conna 3axuranms 60° nnn 80°. Paamep conna Hanp. 4 AMran/u.
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PerynupoBo4Hbin conaHew

Ons rasa

OcHoBHasi perynupoBka npou3BedeHa Ha 3aBoge-usrotoButens. [lpu HeobxoammocTu
perynmpoBky MoxeT GblTb MU3MEHEHaA.

OTKpbITUE KnanaHa perynvpoBKM pacxoga rasa ynpasnseTtcd npodunemMm npyXUHHOW IeHTbI
perynmpoBodHoro naHua. ®dopMy nNeHTbl PerynupyrT C MNOMOLbID  KYyNaykoB U
pPerynmpoBOYHbIX BMHTOB. [IBUXEHUE NPYXMHHOW NEHTbl NepefaeTcs KrnanaHy pacxoja rasa c
noMoLbo pbldara. [na perynupoBkM HeobxoauMo cHayana ocnabutb BUHTbI dmkcaumsi
perynmpoBKku 1 Nocne perynnupoBKkM 3aTAHYTb UX.

Ona Bo3ayxa

OTKprTI/Ie BO3AYLWHbIX 3aC/IOHOK ynpaBnAeTCcA npocbvmeM I'Ipy)KVIHHOIZ NIeHTbl perynmpoBo4HOro
cbnaHu,a. CDopmy NEeHTbl pPerynmpyroT C nNOoMOLWbK KynadkoB W pPeryrnpoBOYHbIX BUHTOB.
[BmxeHne ﬂpy)KMHHOVI NeHTbl nepefaeTcd BO3AYLWHbIM 3aCiilOHKaM C NOMOLLbKO pblYara. Mopaua
BO3QyxXa B COOTBETCTBMM C pacxogoM TonnumBa perynmpyetca C nNOMOLWbH perynmpoBo4YHOro
cbnaHu,a. YT1006bI NpPOBEPUTb pe3ylnbTaT CXUraHud, Heobxoanmo npon3BecTn aHanmad yxogawmnx
ObIMOBbIX ra3oB OTAEJIbHO Yy KaXXOoro Kyrnadka B guana3oHe MeXay MNOoJIoXeHUeM po3xXura u
NonoXeHneM MosHonm MouwHocTu. [ns perynnpoBKku HeobxoauMMo cHavana ocnabuTb BUHTHI
CbVIKC&LI,I/Iﬂ perynnpoBKku 1 nocre perynnpoBkn 3aTtAHYTb UX.

B-375D

1 Kapkac perynupoBoyHoro ¢naHua 10 BuHT ¢ BHYTp. wecTurp. (dukcaumsa per.)
2 PerynupoBOYHbIN Kyna4ok 11 BWHT C BHYTP. WWECTUrPAHHNKOM
3 Hanpasn. npyXnMHHON NeHTbI 12 BonT c WwecTurpaHHoM ronoskou (pukcauums per.)
4 CTOnopHbIV Kynayvok 13 BWHT ¢ BHYTp. LUECTUTPAHHUKOM
5 TlpyxuHHasa neHTa 14 LWecTurpaHHas ranka
6 BWHT C BHYTP. LWECTUrPaHHUKOM 15 larka Tuna Nylock
7 PerynupoBoYHbIv BUHT 16 Llanba
8 PerynupoBOYHbI BUHT 17 Tapenb4daTtas npyxuHa
9 PerynupoBoYHbIf BUHT 18 TpyxuHHas wanba
[
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PerynupoBouHble pblyaru

Bo3ayx

30

AOWON -

Kopnyc pblvara
Ckonb3slas BTyrka
3armnyuka
OKCLEHTPUKOBBIN BUHT

5 CTtonopHas ravka

6 Cwmaso4yHbIn HUNMNenb (CMaska pas B rog)
7 LWecturp. BUHT

8 KynaykoBbIVi nogLWmMMHKK

Mas

1 Kopnyc pblyara 6 Cmaso4HbI HUNMenb (CMaska pas B rod)
2 Ckonb3slas BTyska 7 Wecturp. BUHT
3 3amywka 8 KynaukoBblii NOALWNMHUK
4  3OKCLUEHTPUKOBLIN BUHT 9  CTONOpPHbIV BUHT C BHYTP. LLIECTUTP.
5 CrtonopHas raika 10  BWHT C BHYTP. WECTUNPAHHUKOM
[
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7.9. Pene paBneHus

7.9.1. Pene paBneHus rasa

OCTOPOXHO! 3axumbl pene — nofg HanpsikeHueM. PerynupoBaHue pene gasreHus
rasa gonyckaeTcd TOMNbKO KBanMuumpoBaHHOMY peMOHTHUKY-CNeLnanncTy.

1 LWkana ons perynvpoBku
2 UWTyuep ong maHomeTpa

2

1

(T

Pene MMHUManbLHOro AaBrieHUs rasa

Pene mMuHumanbHoro gasneHus rasa HactpausaioT Ha 20 — 40 % Hwxke, yem AaBneHwe Ha
BXOAE B ropenky npu paboTte ropenku Ha nNonHom MolHocTu. Ecnu pene gaBneHnsa npu nycke
roperiku MOMeHTanbHO OCTaHOBUT ropernky, HeobxogMMo NoACTPoUTb pene Ha bonee HuU3koe
AasneHue. [ns noAcTpOVKM OTKPOWTE 3allMTHYK KPbIWKY perne v nosepHuTe auck. locne
HaCTPOWKM YCTAHOBUTE 3aLLUUTHYHO KPbILKY 06paTHO Ha MecCTo.

3aBopckas HacTponka: 90 mbap

Pene makcumanbHOro gaBneHus rasa

Pene MakcMmanbHOro AaBrieHMsi rasa OOMKHO Bbi3BaTb aBapuiiHyio OGIOKMPOBKY B criyyae,
Koraa MOLLHOCTb ropenku nogHumaetcs Bbiwe, 4eMm 1,15 pa3 OTHOCUTENbHO HOMWHANbHOrO
3Ha4yeHus, UNN ecnn AaBrieHne B rOpPerioYHOWN rofioBKe MNpeBbllaeT HOMWHANbHOE 3HayeHue
(baBneHune B conne) Buiwe, yem 1,3 pasa.

3aBoackasi HacTpolka: 65 mbap
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PerynupoBaHue
Pene paBneHuns rasa perynupytoT nocne HaCTPONKWN ropernky 1 aHanvsa AbIMOBbIX ra3o0B.

Ecnu B Hannummn nmeeTcsa pacxogomep rasa:

- MOBEPHUTE OMUCK pene AaBfeHnd rasa 40 MakCUMarbHOro 3Ha4yeHus

- AoBeauTe ropernky o Tpebyemon MakCcumMmarbHOM MOLLHOCTH

- yBEnn4bTe MOLLHOCTb ropenku go 1,15 -kpatHom oT TpebyeMoro MakCMmMarnbHOro 3Ha4YeHus,
yBenu4nBas gaBneHue rasa

- MOBOpavuBamnTe OUCK pene MeaneHHO B HanpaBleHUN MMHUMAIIbHOro 3Ha4YeHns 4o Tex nop,
noka ropernka He ocTaHoBUTCA. [1pn 3TOM HacTpowka Npon3BefeHa BEPHO.

- ANs KBUTUPOBAHMA GNOKMPOBKM HAXXMUTE KHOMKY perie JaBreHus rasa

- goBeguTe roperiky obpaTtHo go TpebyeMon MmakcumanbHOMW MOLWHOCTU, YMEHbLUAsS AaBlieHne
rasa.

Ecnun pacxogomepa rasa Her:

- NMOBEpHUTE ANCK pene OaBeHus rasa 4O MakCUManbHOro 3Ha4YeHus

- goBeguTe ropernky o Tpebyemon makcumanbHOM MOLWHOCTU. Hanpumep, perynupoBkamu O,
2,5 - 3,0 % n copgepxaHne CO < 50 nnm.

- YBENU4YbTE MOLLHOCTb FrOperku, yBenMuMBasa gaBreHnd rasa 4o Tex nop, noka aHayeHme O, He
pocturHet 0,5 - 1,0 % n CO go <2000 nnm

- MOBEPHUTE OMCK pene MeAneHHO B HanpaBneHne MMHUMAaribHOro 3Ha4YeHnsa 4o Tex nop, noka
ropenka He octaHaBnuaaeTcs. [1pn aToOM perynupoBka NpaBuUibHO BbINOMHEHA.

- ONS KBUTUPOBaAHUS BIOKMPOBKN HAXMUTE KHOMKY perne OaBrieHus rasa

- foBeauTe ropenky obpatHo 4o TpebyeMon MakcMmarbHOW MOLWHOCTM, YMEHbLIAsA OaBleHne
rasa go tex nop, noka cogepxaHne O, u CO He OOCTUIHET NepBoHavanbHbIX 3HA4YEHUI

- no ctaHgapty EN 676 cogepxarnne CO gomkHo coctaBnaTb He Bbilwe 80 nnm (3 % Oy).
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7.9.2. Pene paBneHus Bo3gyxa

OCTOPOXHO! 3axumbl auddepeHumanbHOro pene HaxoaaTcs nog HanpsikeHuem.
PerynupoBaHne pene ponyckaeTcd TOMbKO KBanMUUUPOBAHHbIM PEMOHTHUKOM-
cneumanucTom.

MoaknoyeHne HU3KOro AaBreHns

;- ® 1
(He ucnonbayeTcs)

2 T[logkntoveHne BbICOKOro AaBrneHus
1 (HanopHasa cTopoHa BeHTUNATOpPA)

2 A
NG = /
RA-406L Hb:j

Pene paBneHusi Bo3dyxa KOHTPONWpYeT OaBrieHMe Bo3dyxa B ropenke. Ecnu gaBneHue He
npeBblllaeT YCTaHOBIEHHOrO B perie 3Ha4YeHusl, ropesika octaHaBnmBaeTcs. Pene HacTpoeHo Ha
3aBoge-usrotosutene. Ecnu Heobxoaumo OyageT 3aMeHUTb pene  OaBleHWst  HOBbIM,
perynupoBka [OaHHOro pene MNpoM3BOAUTCA criegylolmMMm oGpa3oM: AaBneHue BeHTUnsTopa
n3MepsieTcs Mnpu MofHOM MoOLIHOCTW. Pene gaBneHus oTperynupyloT Ha npubn. 50 % Huxe
pesynbTaTa 3amepa.

3aBoackas HacTponka: 20 mbap
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ConnoBou KnanaH

8.1.

RPL-1 (GKP-800 ME)

MpuHUMN paboTbl

ConnoBon knanaH OTKpbIBaeTCA BO3JENCTBMEM MArHUTHbIX KNanaHOB W AdaBreHuMsa Tonnuea.
Ycunue gaBneHuda Tonnmea K NIyH>XXepy conyoBoro KnanaHa OO0J1KHO ObITb BbillE, YEM ycunune
NPY>XWUHbI. ConnoBon knanaH 3aKpblBaeTCA yCuUnmem npyxuHbl, Korga BO3OeNCTBUE OaBfieHUs
TonnmMBa nNpekpallaeTcA. MronbyaTbln kKnanaH conna 3aKpbiBaeTCcA.

O©COoO~NOODWN -

TS B-384E

R

It

SN

Kopnyc

MpwKumHas NpyxmHa

3agHsas Kpbllwka

BWHT C BHYTPEHHMM LLECTUrPAHHMKOM
O-06p. KonbLO Kpblwkn 18,72 x 2,62
0O-06p. Konbuo MnyHxepa 12 x 2

O-06p. KOMbLO AOHHON WaKbbl 18,72 x 2,62
O-06p. KOnbLO WTOKA 6 X 2

TonnueHoe conno CBM B..AA

(counbTp B 3aBMCMMOCTM OT TMNA)

11

13

“woxmo

UunuHgp
Mnyrxep
LTok

PerynvpoBoYHbIi kKaHan

BosBpaT oT conna

Bxoga k conny

MonoxeHne OTKPbITUSA CONMOBOro
KnanaHa)

MpouucTtka conna

Mpu HeoGXxoaMmocTw,

conno MoxeT ObITb NMPOMbLITO OYUCTUTEJIbHbIM CpenCcTBOM. Ecnn
XapakTepucTnkn cona yxyauweHbl 1 npo4vYncTtka He nomMoraer, HeobxoaMMOo 3aMeHUTb COMJo.

HoBoe conno JomnmkHo no CBOEMY TUMy COOTBETCTBOBATb OPUTUHAJIBHOMY.
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RPL-2 (GKP-1000 ME...-2000 ME)
MpvHUKMN paboTbl

ConnoBon knanaH OTKPbIBAeTCHA BO34ENCTBMEM MarHWTHbIX KnamnaHoB W AaBrieHMsl TOMnuvBa.
Ycunve paBneHus TONNUBA K NITYHXEPY COMMOBOro KrnanaHa [OMKHO ObiThb Bbille, YeM ycunue
npyxuHbl. CONnoBONM KknanaH 3akpbiBaeTCsl YCUNUEM MPY>XUHbI, KOrga BO3AeWCTBUE AaBrieHus
TonnuBa npekpawaetcd. Mronbyatbil knanaH consa 3akpbiBaeTcs.

‘\
[ \‘In N nmr\ TS

@l AT ,".”."”.ﬂ,'v?v‘

1 Kopnyc 11 TapenbuaTas npyxvHa

2 UWnuHpenb 12  Topuesas BTyrka

3 Brynka 13  TonnmeHoe connio CBM C..AA

4  CrtonopHoe KomnbLo

5 0-06p. konbuo 9,92 x 2,62 C LUenb ynpaBneHus

6 [lMopweHb R  Bosepart ot conna

7  CrtonopHoe KonbLo S Beixog Ha conno

8 0-00p. konbuo 19,3 x 2,4 L HomwuHanbHasa anvHa conmioBOro KranaHa

9 Uwnuugp L1  T[lonoxeHne OTKPbLITUSA COMSIOBOro KrnanaHa
10 WnuHaene NpyXuHbl (He MeHbLUe OTKpbITUA UrMa conna)

OuuncTka conna

ﬂpw HeobXxogMMOCTU COMIIO MOXHO NPOMbITb MOKWLWMM CpeacTBOM. Ecnn kayectBO conna
yxXyaowmnnocb M O4YNCTKa HE nomMmoraeT, Ccomno HeobxoauMo 3aMeHuTbL. HoBOe conmo 3aMeHUT Ha
aHalnorn4yHo.

NPEOYNPEXOEHUE! OrtknioyeHne TopueBON BTYINKW NPOU3BOAUTCS C Y4ETOM TOrO,
R 4YyTo ONOK TapenbyaTbiX MPYXWH He [JOJKeH nomatbes. [lopsdoK MPYXUHbI He
M3MEHATb.

C )
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PerynMpOBal-me Konun4yecTBa TonsimBa

9.1.

[poccenbHasa 3acrnoHKa pacxoaa rasa

OO WN -

[poccenbHas 3acnoHka
Lkana
YkasaTenb
Kopnyc
MoawmnnHmk
Ban

FNopenka
800 ME

1000 ME
1200 ME
1600 ME
2000 ME

DN
100
125
125
150
150
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PerynsaTtop nopgauu xXugkoro Tonnusea

o

1 Kpblwka/wkana 12 O-00p. KonbLO

2 Kopnyc 13  CtonopHoe KonbLo

3 [o3npoBO4HbIN Ban 14  O-00p. KonbLO

4  ®naHew 15  BWHT C BHYTP. WeCTUrp.

5 CoeauHnTenbHbIN HUMNENb 16 Ykasatenb

6 [lNpwxumHasa npyxunHa 17  [o3upoBoyHas dhopcyHka

7 LWanba 18  TIpYyXMHHBIA WITUPT

8 WronbyaTtbli NOAWNMHUK

9 X-06p. KonbLo B Bxog tonnuea K perynatopy
10 CtonopHoe KonbLo C Bosspart Tonnuea ot perynatopa
11 YNOpHbIA pOrMKONOALIMNMHUK (HapyX.)

Korga ykasatenb nokasbiBaeT TOYKy 1 Ha wWkane, AO3MPOBOYHbLIA Basyl HAXOAUTCA B OTKPLITOM
nonoxexvun. Tlpn a3Tom ob6paTHoe TevyeHne camoe OGonbwoe, a obpaTHoe [JaBneHue
MUHUMarbHOE.
Korga ykasaTenb nokasbiBaeT TOYKy 13 Ha wkane, 4O3MPOBOYHbLIV Ban HaXOAUTCH B 3aKPbITOM
nonoxeHun. [lpu aTtom obpaTHoe TevyeHWe MuWHWManNbHoOe, a obpaTHoe p[aBrneHue
MakcumarbHoe.

BHum! O6paTHOe gaBneHne nokasbiBaeTCs MAHOMETPOM Ha perynsatope nogadu.
Pa3amep nasa Ao3MpOBOYHOroO Barna OTMEeYeH Ha TopLe Bana 1 Ha ykasaTerne.
[o3npoBoyHasa PopcyHKa He ABNAETCS CMEHHOMN.
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10. YCTPOMCTBO KOHTPOJSIAA FePMETUYHOCTU

10.1. VPS 504 S02

10.1.1. MpuHUMN pa6oTbl

yCTpOI?ICTBO KOHTPOJIA TrepMeTn4HOCTU npoBepdeT OTCYTCTBME YTe4YeK ra3oBbliX KrianaHoB
aBTOMaTUYECKN Kaxabli pa3 nocne OCTaHOBJIEHUA TOpeJyikh, Korga nporpamMmmMmHoe pene

BO3BPaTUNOCL A0 MONOXEHUs «nycka» (CUMBON { ) W HanpsbkeHue ynpasneHus onATb
nogaeTcsa Ao 3axuma L1 Tectepa. Bo Bpemsi TecTa rasosble knanaHbl 3aKpbiThl.

Yctponcteo VPS 504 S02 paboTtaeT no npuHUMNY MOBbIWEHUA [aBrieHus. BcTpoeHHbIn
MOTOPHbIN Hacoc TecTepa NOAHMMAaeT daBfeHue rasa B NpoBepseMOM y4vacTke Ha npubn.
20 mbap Bbile JaBneHns Ha Bxode. BcTpoeHHoe amnddepeHumnanbHoe pene KOHTponupyeT
repMeTUYHOCTb KNnanaHoB Yyxe BO Bpems paboTbl Hacoca. Korga Tpebyemoe paBneHue
OOCTUTHYTO, HAcoC BbIKMNIOYaeTCs (TECT 3aKOHYEH).

Ecnun B npoBepsaemMOM y4vacTke HeT yTeuyek, BbICBOOOXAAIOWMAN curHan BbIXOAUT C 3axuma T6
yCTpoOKWCcTBa nocrne ucrtedeHnsa sagaHHomn soigepxkm (10 - 26 cek) n xentas curHanbHas namna
(paboyero pexuma) 3axuraeTcs.

Ecnun obHapyxuBaeTcsa yTeuyka unm ecnu paBneHve B TeyeHue npoBepkn (Ao 26 cek) He
pocturaet +20 mbap, Bbi3blBaeTCH aBapuiHasa GrokvpoBka ycTtponcTBa. CurHan 6roKMpoBKu
(230 B, 1 A) BbixoauT ¢ 3axuma T7 ycTponctsa. B aTom cnyyae kpacHas curHanbHas namna
ropuT A0 TeXx Nnop, Noka HanpsXXeHue ynpaBneHus He OTKNIYEHO OT 3axuma L1 ycTponcTtea unum
cbon BygeT KBUTUPOBaAH HaxaTnem KpaCHOW NogCBEYEHHOW KHOMKMK.

MpoBepsiembI y4acToK npeacTaBnseT cobon NonocTb MexXAy BbIXO4OM ra3oBoro knanaHa Ne 1
n BXxodom rasoBoro knanaHa Ne 2 wu knanaHa 3ananbHOro rasa C MNPOMEXYTOYHbIMU
Tpybonposogamu (06vem Ao 4 n).

MpoJonmKknTenbHOCTL TecTa, T.e. BpeMsl paboTbl NOBbLICMTENBHOrO Hacoca, 3aBUCUT OT obbema
NpoBEPSIEMOro y4YacTka 1 AaBleHus rasa Ha BXoge.

Bpewms BbicBoboxaeHus (10 - 26 cek) 3aBucUT oT ob6bema nNpoBepsaeMOoro y4yacTtka u gaBreHus
rasa Ha Bxoge.

1 4 S 7
N BN e
IHIAT = B
OI:ICI)I:IO
1@ HL
f%}@spa —

| A-450J

YCTponcTBO KOHTpOns repmeTudHoctn VPS 504

WTyuep onsa namepeHns gaBneHns ra3a Ha Bxoge

LWTyuep onsa namepeHns gaBneHns Mexay knanaHamu
KpacHas curHanbHas namna (= 6nokupoBka), KBUTUpOBaHUe
KenTas curHanbHas namna

Mpepoxpanutens T6.3L 250 B

3anacHov NnpegoxpaHnTEerb

NO R WN -
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10.1.3.

10.1.4.

HacTtpownka

39

TecTep repMETUYHOCTU He TPebyeT HaCTPOWKN.

aﬂeKTpVI YyecKoe nogknr4yeHune

YCTPONCTBO MMeET 7-NOMNOCHbIV LWUTEKEPHBIN COeQUHUTEND.

TexHun4yeckune gaHHbIe

HanpshkeHue nutaHumsa
YactoTa
CeTeBoW npegoxpaHuTens
CMeHHbIN nNpefoxpaHuTernb
3anacHon npegoxpaHuTernb
HaxoAUTCSA BHYTPU KOPOOKK
Tok BKMOYEHUS

- BbIxog, paboTbl

- BbIXO[, MOMeXM
Knacc 3awumTsl
Makc. paboyee gaBneHue
Makc. npoBepsieMbii 06bem
Bpemsi BbicBOGOXOEHMS
Mpenen 4yBCTBUTENBLHOCTHU

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

10 A GbicTpogencTB. nnu 6.3 A UHEPTHbLIN

6.3 AL 250 B (IEC 127-2/1l)

Makc. 4 A
makc. 1 A
IP40

500 mbap
40n

10 - 26 cek
50 n/y

|\ NPEOYNPEXOEHUE! He npeBbiwaTb MakcumarbHbli 00beM TECTUPOBaHUS.
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10.2. VDK 200 A S02

10.2.1. MpnHUMN paboTbl

YCTPONCTBO KOHTPONS TrepMeTUYHOCTM MpoOBeEpPSeT OTCYTCTBME YTeYeKk ras3oBbiX KianaHoB
aBTOMaTU4YECKN KaXAblA pa3 Mnocrne OCTaHOBMEHWS T[OperikyM, Korga nporpaMmHoe perne

BO3BPaTUIIOCb A0 MONOXEHUst «mycka» (CUMBON { ) W HanpsbkeHWe ynpaBreHust onATb
nogaeTcs Ao 3axuma 3 Tectepa. Bo Bpemsi TecTa rasoBble KranaHbl 3aKpbiThl.

KenTas curHanbHas namnovka MuraeT Cc Hayana Tecta go nony4yeHusa BbicBOOOXaOaOLWEro nnm
aBapMVIHOFO CurHana.

Yctponcteo VDK 200 A S02 pabotaeT no npuHUUNY MOBbIWEHUS AaBneHus. BcTpoeHHbIn
MOTOPHbIA HAcoC yCTPOWCTBa NMOAHMMAET AaBfieHUe ra3a B NpPOBEPSEMOM yyacTke Ha npubn.
30 - 40 mbap BbiWe gaBneHns Ha Bxode. BcTpoeHHoe anddepeHumnansHoe perne KOHTponupyeT
repMeTMYHOCTb KJlanaHoB Yyxe BO Bpems paboTbl Hacoca. Korga Tpebyemoe paBneHue
OOCTUMHYTO, HAaCcoC BbIKITOYAETCH (TECT 3aKOHYEH).

Ecnn B nposBepAeMoOM y4acCTKe HEeT yTe4ek, BbICBOOOXAAOLWMIA CUrHan BbIXOOAUT C 3axuma 13
yCTpOVICTBa nocrne uctedeHns He Bbiwe 35 cek M XenTas CUrHanbHas namna (pa6oqero
pe>+<14ma) 3aXuraeTcs.

Ecnn obHapyxuBaeTca yTeyka WNu ecnv AaBfieHne B TeyeHue npoBepkun (0o 35 cek) He
pocturaet 30 - 40 mbap, BbI3biBaeTCHA aBapuinHasa 6r1okMpoBka ycTponcTea. CurHan 6r1I0KMpoBKU
(He Bbiwe 1 A) BbIXOOMT C 3axmnma 14 ycTtponcTtea. B aTom criydyae kpacHasd curHanbHas namna
ropuT 0O Tex Mop, Noka HanpsKeHue yrnpaBreHnsa He OTKMYEHO OT 3axmma 3 yCTpOWCTBa uUnum
cbon GygeT KBUTUPOBAH HaXaTem KpaCHOW NogCBEYEHHOW KHOMKM.

MpoBepsieMblll y4acTok NpeacTaBnsieT coboi NonocTe Mexay BbIXOAOM rasoBoro knanaHa Ne 1
M BxOAOM rasoBoro knanaHa Ne 2 u knanaHa 3ananbHOrO rasa C MNPOMEXYTOYHbIMU
Tpybonposogamu (06bem go 20 n).

npO,EI,OJ'I)KVITeﬂbHOCTb TecTa, T.e. BpeMA pa6OTbI NOBbLICUTENBHOrO Hacoca, 3aBUCUT OT obbema
npoBepAaemMoro y4acTtka n gaBlieHnd ra3a Ha Bxoge.

Bpemsi BbicBOGOXAeHNs (0o 35 cek) He 3aBUCUT OT OGbemMa MNPOBEPSEMOro y4vacTka Wnu
[AaBreHns rasa Ha BXoJe.

- B ([Oe

l
[A-495H 4

YcTporcTBo KoHTpons repmeTtudHocTn VDK 200 A S02
KpacHas curHanbHas namna (= aBapuiiHaa 6roknpoBKa)
YKenTtas curHanbHas namna

HacTpolika npor3BoanTeENbHOCTU Hacoca

AOWON -
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10.2.2. HacTpowka

YCTPOWCTBO KOHTPONS TrepMeTMYHOCTM HacTpoeH Ha 3aBoge-u3rotoButene u Tpebyet
HaCTPOMKY TONbKO NPU HEOGXOAMMOCTH.

1. Y6eputecb B repMeTMYHOCTM NPOBEPSIEMOrO y4yacTkKa.
2. YpanuTte BO34yX MOMHOCTbIO M3 NPOBEPSEMOrO yyacTka.

3. TlpoBepbTe NOMOXeHNe APOCCENbHOrO BUHTA (HACTPOWMKN NPON3BOAUTENTBHOCTM Hacoca).
(3aBepHUTE BUHT MO YacOBOW CTperSike 4O ynopa).

3anycTtute yCTpONCTBO.
3amepute BpeMsa npokadku (BHuM.: Bpems TectmpoBaHus!).

Ecnn 3amepeHHOe BpeMs NPOKaYKM C 3aKPbITbIM APOCCESTbHBIM BUHTOM MEHbLUE UMM PaBHO

24 cek, HacTpolika He TpebyeTcs.

Ecnu Bpemsi npokadku Bbille 24 cek, OTKPOUTE APOCCESIbHbIA BUHT MOCTYNEHYaTo

noBopaymBasl NPOTUB YaCOBOW CTPESKN 1 noBTopuTe N.n. 4 u 5 4o Tex nop:

- TOKa He AOCTUrHYTO Bpems npokayvkn 20 - 24 cek npu nposepsiemom obbveme 10 n unm
MeHbLUe.

- TOKa He AOCTUIHYTO BPeMs Npokayvkm 22 - 26 cek npu npoeepsiemom obveme 10 - 20 n.

7. [lpoBepbTe HACTPOMWKY M 3anedyaTanTe NATHOM faku UInN Kpacku.

Pa6oTa ycTpoiicTBa MoXeT bblTb NPOBepeHa MMUTauner NpoTeYkn B MPOBEPSEMOM y4acTke BO BpeMs
TecTa.

10.2.3. dneKkTpn4yeckoe NOAKNOYEHUEe

Mpoxop anst kabena PG11. MNMogknoveHne nog BUHTOBbIE 3aXKMMbl YCTPOWCTBA.

|\ NPEAYNPEXOEHWE! Mcnonb3oBaTb TONbKo 3axumbl 1, 3, 13 n 14.

10.2.4. MogknioveHne TpydonpoBoaoB

Onsa noakntoyeHus TpybonpoBOAOB UCMNOMb30BaTb FOTOBLIA COEAMHUTENbHBIA KOMMNEKT WK
natpybok guametpom 12 mMm c pesbbon GV%. CoeamHutenbHble nNaTpyoOku [OMKHbI ObITh
Hanbonee KOPOTKUMM.

10.2.5. TexHn4yeckne gaHHbIe

HanpsxeHune nutaHma 230 B nep.1oka -15 %...240 B nep.Toka +10 %
YacTtoTa 50Ty
MoTpebnsemas MOWHOCTb ok. 80 BA npwu npokayke

ok. 20 BA npu paborte
CeTeBoW NpegoxpaHuTenb 10 A 6bicTpoaencTB. unn 6.3 A MHEPTHbLIN
CMeHHbIN NpegoxpaHnTenb 6.3 AL 250 B (IEC 127-2/11)

3anacHon npegoxpaHnuTernb
HaxoAUTCSA BHYTPU KOPOOKK
Tok BKIoYeHus

- BbIX0q paboThbl Makc. 4 A

- BbIXOJ MOMEXM makc. 1 A
Knacc 3awuTthbl 1P40
Makc. pabodee gaBneHune 360 mbap
Makc. npoBepsieMbii 06beM 20,0 n
Bpewms BbicBOGOXOEHNS 32 cek *+ 3 cek
Mpenen 4yBCTBUTENLHOCTU 50 n/y

“ NMPEOYNPEXOEHUE! He npeBbilwate MakcMMarnbHbIi 06beM TECTMPOBAHMS.

)
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11. MporpammHoe pene LFL1.322

11.1. BHyTpeHHsA cxema
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O6Go3HavyeHUs cxembl
AR [(naBHOe pene (pene Harpysku) ¢ KOHTakTamu
AS «ar»
BR lMpenoxpaHnTens NPorpaMMHOro pene
EK Pene aBapuiiHOn 6rIOKMPOBKN C KOHTaKTamm «bry»
FR KHonka KBUTUpoBaHUsA GrIOKMPOBKM
H Pene nnameHnu ¢ koHTakTamm «fr»
L [(MaBHbIV BbIKNOYaTEND
NTC CurHanbHasa namna 6roKMpoBKK
QRA... Pesuctop NTC
FE HdeTekTop nnameHn (ynbTpadunoneToBblin AaTHMK)
SM HdeTekTop nnameHn (3nekTpog nriameHmn)
Vv [Buratens nporpaMMHOro nepeknoyartens

Ycunutenb curHana nnameHm
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11.2. Uukn ynpaBneHuss nporpaMmMHOro nepeknr4arens

CvrHansl oT
3aXXMMOB

VI mmmmmmEE 20

vir 2 G
VIII? c @
x p 17
XxI 2
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XIIIR g
XIv @ §|
CvmBoOnbl ykasaTerns oTKioYeHus
o} ; ; ; ; ; ; ; ; |
o
m
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30 e =1
a b b a
a-b nporpamma nycka
b uMKn paboTbl
b-a nporpaMmma nocriegyoLen npoayBku (Bo3Bpart Nporp. pene)
BbiaepXku nporpaMMHOro nepekxntyarens (cek.)
t1 Bpems npegsapuTtenbHON NpoayBKu 36
t2 MepBoe 3awmnTHOE BpeMs 2
t3 Bpems npegsapuTenbHOro 3axuraHus 4
t4 Bpems c Havana t2 0o ocBoboXAEHUA HanpsXXeHus oT 3axuma 19 10
t5 Bpewms c koHua t4 0o ocBoboXAEHUA HanpsxeHus oT 3axuma 20 10
t6 Bpems nocneaytowen npoayBku 12
t7 Bpemsa ¢ nycka 0o 0cBOBOXAEHUSA HAMNPSHXKEHUSA OT 3axuma 7 2
t9 BTopoe 3awinTHOE Bpemsi 2
t10 Bpems c nycka Ao NpoBepKM AaBneHus Bo3gyxa 8
t11 Bpems nepexofa BO3AYLIHbIX 3aCNOHOK A0 MONOXEHUS «OTKPbITO» M0 Tpebos.
t12 Bpems nepexofa BO34yLUHbIX 3aCIIOHOK A0 MONOXEHUS K MUHUM.» no Tpebos.
t13 Bpemsa gonyctMmoro nocneaytowero cropaHus 12
t8 MpoponmxntenbHOCTb Nycka 6e3 BpemeH t11 n t12 60

Bblgepkkm nporpamMHOro nepekniyaTens ropenky gencTesuTensHbl npu vyactote 50 M.
Ecnu vactorta 60 Ny, BpemeHa cokpawatotcs npnbn. Ha 20 %.
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11.3. UHaukaumsa nomex u nporpamMmbl yrnpaBneHus

Mpu nomexax M HEUCNPABHOCTSAX MPOrpamMMHbIA MepeknyaTenb U ykasaTenb OTKIYeHus
OCTaHaBnMBalTCs. 3HaK, COBNajatolmii ¢ ykasaTeneM, ykasbiBaeT TUM NOMexXM.

{ HeTt nycka, notomy yto curHan 3AKPbITO He nocTtynun go 3axuma 8 ot cepsoMoTopa
BO3AYLUHbIX 3aCIIOHOK UMM NOTOMY YTO KOHTAKT Mexay 3axumamn 12 n 4 nnu 4 n 5 He
3aMKHYT.

OTKnoYeHUe BbI3biBAETCS BO BPEMS BbINOMHEHUS UMW MOCHE OKOHYaHUA NporpamMmbl
13-3a NOCTOPOHHEro cBeTa (Hanp. nnamMs He noracno, TONNMBHbIE KNanaHbl NpoTeKatoT,
KOHTYp AeTeKkTopa nnamMmeHun gedeKkTHbIn unu T.0.).

A MpekpaweHune nporpaMmmbl nycka, notomy 4to curHan OTKPbITO He nocTtynun go
3axuma 8 OT cepBOMOTOpPA BO3AYLUHbIX 3aCNOHOK. 3axumbl 6, 7 1 15 ocTatoTcs nog
HanpsxeHueMm, rnoka aed ekt He ncnpasrieH!

P OTKno4YeHMe, MOTOMY YTO He NonyyeHa NHANKauMs AaBreHus Bo3dyxa B Havane
npoBepkn gasrneHns Bosgyxa. NMocne aToro kaxaas nomMexa AaBreHUMA Bo3ayxa
Bbi3blBaeT 6MOKMPOBKY NporpamMmmsbl ynpasneHus!

OTKknoYeHue no npnynHe nNomMmexm B KOHTYype KOHTPOJIA Hann4mna nnameHun.

v MpekpalweHre nporpaMmbl MycKa, NOTOMY YTO CUTHAN O AOCTWXEHMUM NOMOXEHUS
3ananbHOro NraMeHu He NOCTYNWA 40 3aXxuma 8 0T cepBOMOTOpa BO3AYLUHbIX
3acrnoHok. 3axumbl 6, 7 n 15 octalTcsa Nog HanpsikeHMeMm, noka aedekt He ncrnpasneH!

1 OTKnOYEHMe MO NPUYMHE HE NONYYEHUS CUrHana 3anasibHOro ninamMeHu B TeYeHue
nepBoro 3almnTHOrO BpEMEHMU.
Jlro6bon cb6om curHana nnameHu nocrie OKOH4YaHMA 3alWMTHOro BpeMeHU Bbi3biBaeT
6NTOKMPOBKY NporpaMmMHoro npubopa (npu pa6éoTe Ha rase).

OTKNOYEeHMe No NPUYNHE HE NONYyYEHUS CUrHana XXUAKOTOMMANBHOIO NnamMsi B TeYeHne
nepBoro 3alMTHOrO BPEMEHU.

Jro6on cbom curHana nnameHu nocrie OKOH4YaHUA NepBOro 3alWMnTHOro BpeMeHHU
Bbi3biBaeT GJIOKMPOBKY NporpaMmmMHoOro npubopa (npu pa6bore Ha XMUAKOM
TonnuBee).

2 OTKNOYeHMe Mo NpUYMHE He NOoNyYeHus curHana rnaBHOro NnaMeHn B TeveHne
BTOPOrO 3alUUTHOrO BpemeHu (NpekpalleHHas paboTa 3ananbHoi ropenku, npu paboTe
Ha rase/ropesiku ¢ COMnsiom 3aXxuraHusi, Npy paboTe Ha XXMOKOM TOMMuBe).

| OTKnoYeHue Mo NpuUYMHe NoTepu cUrHana Hanuuus niameHyn Bo Bpemst paboTsl
TOpPEeriku.

YnpaBneHve ropenku MoxeT ObiTb BO3BpalleHO HEMOCPeACTBEHHO nocre GroKMpPOBKU
nporpammHoro pene. lNMocne Bo3BpaTa (a Takke nocne ycTpaHeHus AedpekTa, Bbi3BaBLUETO
MOAKOHTPOSIbHYIO OCTaHOBKY, W MNOCMEe Kax4oro oOpbiBa SMeKkTponuTaHusl) NporpamMHbIn
nepeknovaTens BpawaeTcsa A0 Ha4YarbHOIO NOMOXEHUS, MPU YEM TOJbKO 3axumbl 7, 9, 10 n 11
HaxogaTca NOA HanpshkeHWEM COrfacHo nporpaMme ynpasreHusi. Tonbko Mocne 3Toro
NporpaMMHOE pere HauyMHaeT HOBLIN LUK NyCcKa ropenku.

BHum! He HaxummanTe KHOMKY KBUTUpPOBaHUA nomexm 6onee 10 cek.

1 KHonka
KBUTUPOBAHMS

i\ NPEOYNPEXAOEHWUE!
/ '\ - TllporpaMMHoe pene SIBNAETCA 3aLUMTHLIM YCTPONCTBOM. [103TOMY Henb3s OTKPbITh
€ro UM BHECTU B Hero kakue-Hubyab NoACTPONKN NN U3MEHEHUS.
- [MporpamMMHoe pene [OMKHO GbiTb OTCOEAMHEHO OT CETEBOrO HaMNpsikeHUs 40
NpoBeAeHUs Kakux-HMbyab paboT ¢ HUM.
- Bce 3awuTHble yHKLMKU JOIKHBI BbITh MPOBEPEHbI NPU NyCcKe YCTPOWCTBA U
Kaxablii pas nocre saMeHbl NpefoXpaHuTens.
- Bopaa unv koHAeHcaT He JOMKeH nonagaTe Ha MporpaMMHOE perie BO BpeMs
paboTbl UMK NPU NPOBEAEHUN TEXOBCNYKMBAHUS.
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11.4. XapakTepucTuKM U noaknovYeHue aetekropa nnamedm QRA...

HanpsixkeHue nutanus npu pabote 330 B £ 10 %

npu Tectnposarnmn 380 B + 10 %
Tpebyembin TOK feTekTopa, He MeHee *) 70 pA
[onycT. TOK AeTekTopa, He Bbille ) npu pabote 680 pA

npu TectnposaHun 1000 pA
*) C aNeKTPoONUTHLIM KoHaeHcaTopom 100 uF
napannensHo ¢ N3MepuT. Npubopom

Montoc + geTekTopa nog 3axum 22
Montoc + n3m. npubopa noa 3axunm 23
Jonyctumas gnvHa npoBoAa gatyuka
- OTAenbHbIN Kabenb 6e3 aKkpaHMPOBaAHUS 100 m
- OTAENbHbIN SKPaHMPOBAHHbLIN kKabernb 200 m
3KpaHNPOBaHME NOA 3aXXUM 22
e
LFL 1.322 '8
22 23 &

+© LB@uF 18V DC

11.5. TexHunuYeckme AaHHbIe NPOrPaMMHOro pene

HoMunHanbHoOe HanpsxeHue 230 B nep.toka -15/+10 %
YacToTa cetn nutaHus 50-60Tu +-6 %
MoTpebnsemas MOWHOCTb 3 BA

MpenoxpaHuTenb, BCTPOEHHbIN T6,3H250 B, IEC 127
BHelwHWIn ceTeBOM NpefoxpaHuTenb Makc. 16 A MHepTHbIN
OnekTpoMarHUTHas COBMEeCTUMOCTb 89/336

JdonycT. BXOAHOW TOK Ha 3axunme 1 5 A /VDE 0660 AC3

HonycT. Harpyska Ha 3axumax ynpasn. 4 A /VDE 0660 AC3

Tok nepekn4eHnsA

- Mexay 3axumamun 4 n 5 1 A 250 B nep.Toka

- Mexay 3axumamu 4 n 12 1 A 250 B nep. Toka

- Mexay 3axumamu 4 n 14 Harpyska oT 3axumoB 16...19 muH. 1 A 250 B nep.T.
CTeneHb 3awwunThl IP40

Honyctumas Temnepartypa
OKpyxatoLien cpeapbl
- npu paboTe -20...+60 °C
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12. TexobGcnyxuBaHue

OCTOPOXHO! Tllepen obcnyxvMBaHMEM TOPENKW BbIKMOYMTE HanpshkeHne U
3aKpOMTE PpYy4YHble TOMMNUBHbIE KnanaHbl. [lpy npoBepke TrOpenkn OOCTaTOYHO
BbIKMIOYUTL TOK.

TexobcnyxnBaHue ropesku

Ona obecneveHnsa HagexHow paboTbl, NPOBEpPbLTE NONOXEHNE SNEKTPOAbl 3aXKMTraHus.
lMpoBepbTe NONoOXeHne, COCTOSHNE U YNCTOTY AeTeKTopa NnameHu.

Mpn HeobxoQMMOCTU, NPOYUCTUTE PUNBTPLI (HE pexe, YeM pas B roj).

lMpoBepbTe repmMeTMYHOCTL ra3onposoja.

3ameHunTe Conno XnaKoro TONMMBa, eCrv OHO U3HOLUEHO UK MOBPEXOEHO.

YaanuTe nbinb 1 BRary u gepXxunte ropenky B YACTOM COCTOSHUM.

lMpoBepsariTe KayecTBO CXUraHUs MNpW MOMOLWM aHanu3a ObIMOBbLIX ra30B MNepunoguyecku
(kaxgbIn pa3 nocre 3anofHeHnsa ToNNMBHOro 6aka, Ho He pexe, Yem pas B rofa).

PeKOMeHﬂyeTCH BbIMOJIHEHNE I'IpOd.)I/IJ'IaKTI/I‘-IeCKOFO cepBucCa ropernikm pas B roa.

Hap3op 3a oTonuMTenbHOW YyCTaHOBKOWM

KoTenbHoe nomelleHne AOMKHO GbiTb YNCTON U ero ABePb 3aKpbITa.

Y6eanTtecb B TOM, YTO B OTONUTENbLHOW CUCTEME BCeraa AoCTaTOMHO BOAbl (AaBreHus).
KoTen u gbimoBas Tpyba AomkHbl ObiTh perynsapHoO npoyulleHbl (He pexe, 4eM pas B roj).

PerynﬂpHo HpOBepHVITe, UYTO 3aBWXKKa pPerynmpoBKU TArn (ecnm VIMeeTCFl) B KOTJ1€ NpaBUIibHO
HacCTpoeHa.

3awuntute ropernky ot 6pb|3r BOAbI.

CnegwnTte 3a TeM, 4TO TONMUBHLIN Oak OyoeT oyunweH npu HagoOHOCTU, HO HE pexe YeM 4epes
Kaxable 4 — 5 ner.

Y6eautechb B TOM, 4YTO 3a60p CBeXero Bo3ayxa B KOTEJIbHYH He 3aKpbIT.

Yb6eantecb B TOM, 4TO npenoxpaHuTelibHblie yCTpOIZCTBa rasonpoBoga W ropesyikmn, a TakKxe
OTCYTCTBME yTe4eK rasonposoa npoBepAarTCAd No yKa3aHNAM HabngaTenbHbIX OpraHos.

CnegauTe 3a TeM, 4To KOTeN ¢ ob6opyAoBaHnem Bcerga B paboyeM COCTOSIHUM.
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13. HeucnpaBHOCTU N UX yCcTpaHeHUe

B cnyyae nomMexm wunm HeuncnpaBHOCTU Heob6xoanmo BO-NMepBbIX NpPOBEpPUTbL crneaywune
OCHOBHbI€ NpeanocCbIfikn pa6OTbIZ

Hanuune HanpskeHus NUTaHusa 1 ynpaBneHnsa B ropenke.

Pabo4yee cocTosiHME YCTPOMCTBA KOHTPOMNSA rEepMETUYHOCTU (>kenTas naMmnoyvka ropur).

MpaBunbHOCTb 3afaHHbIX MAapaMeTPOB PErynMpoOBOYHbIX U YNPaBNsaOLWMX YCTPONCTB.

CocTtosiHMe HopmanbHOW paboTbl NpegoXpPaHUTENbHbIX U 3aLWUTHBIX YCTPONCTB.

Mogavy TonnuBa K ropernke, OTKpbITUE TOMMIMBHLIX KNanaHoB, KONUMYECTBO Tonnuea B Hake,

[OoCTaToyHOe AaBneHune rasa.

6. [OTOBHOCTbL pene MakcumMmarbHOro gaBneHus rasa k paborte (curHanbHasa namnoyka nomMexu
He JOrKHa ropeTb).

7. B cucteme otonneHus 4OCTAaTOYHO BOAbI.

oo

Ecnun nomexa He Bbi3BaHa MO BbilEe yKa3aHHbIM NpUYMHaMm, HeOOXOAUMMO NPOBEPUTL DYHKLMMU
pasHbIX y3rnoB ropenku. Ecnn nporpammHoe pene GNOKMpoOBaHO (CUrHasnbHLBIA CBET TFOpUT),
HeobxoQUMO KBUTUPOBaATb ONOKMPOBKY HaxaTMeM KHonku. [openka 3anyckaeTcss nocne
BO3BpaLLEHNS [uCKa MNPOrpaMMHOrO pene [0 MWCXOAHOro TMOMOXeHus, WM Korga gapyrue
npegnockinkn paboTbl cywecTBYOT (CM. pasgen «ABTomMaTtuka ropenku: OnucaHve paboTbi»).
Cnegnte 3a paboTton ropenku. 3Hak, y KOTOPOro OMCK NpoOrpaMMHoOro perne GnokupyeTcs,
yKa3blBaeT BO3MOXHYIO NMpUYMHY nomexu (cM. « MHOnkaumsa noMex n nporpaMmmbl yrnpasneHus»).
Monb3ynTeck n3mepuTensHbIMU NpUbGopaMn NP NOUCKE HENCNPABHOCTEN.

HEUCIPABHOCTb | BO3MOXXHASA NPUYUHA | YCTPAHEHME

1.

Momexa npu nycke

KoHTyp paboTbl 3aMKHYT,
CurHanbHas namna npegena
paboTbl ropuT, ropernka unu
NMyCKOBOW LINKI
NnporpamMmmHoro pene He
3anyckatotcs. YkasaTenb
nporpamMmmHoro pene
OCTaHaBnuBaeTcs y

cumBona { .

[Buratenb BeHTUNATOPA
3anyckaeTcsi, nporpamMmma
OCTaHaBNMBAETCHA BO BpeMS
LMKra npeasapuTesibHOn
npoaysku (&),

[suratens BeHTMNATOPA
3anyckaeTcs, nporpamma
OCTaHaBNMBaETCA BO BPEMS
LUMKNa NpeaBapuTenbHOIl
npoaysku (V).

Tpebyembin curHan nycka He

nepexoguT ¢ 3axkuma 12 nporp.

pene o 3axuma 4:

- 06pbIB Lienu ynpasneHus

- gedekTHoe andd. pene
AaBrieHns Bo3gyxa

- pedekTHoe nporp. pene

Tpebyembin curHan nycka He
nocTynaeT OT cepBOMOTOpa
(koHueBow BbikntovaTenb II) o
3axxuma 8 nporp. pene (nporp.
nepeknoyaTenn):

- 0OpbIB Lenv ynpaBneHns

- 0edeKTHbIN cepBOMOTOP

- nedekTHoe nporp. pene

- BO3[. 3aCMOHKM 3aeJanuncb

CepBOMOTOp HE AOCTUTHET

MOMOXEHUS NOSTHOM MOLLIHOCTU

BO34YLUHbIX 3acroHok (I):

- 0edEeKTHbIN CepBOMOTOP

- 0edEeKTHbIN KOHL,EBOW
BbIKMNtoYaTenb cepsoMoTopa

- HenpaBwuibHasA HacTpowka
KynaykoBOro avcka

- BO3. 3aCIOHKM 3aeJannch

CepBOMOTOp HE AOCTUTHET

MOMOXEHNS PO3XKNra BO3AYLUHbIX

3aCIOHOK:

- 0edeKTHbIN CepBOMOTOP

- 0edEeKTHbIN KOHL,EBOW
BbIKMOYaTENb CEPBOMOTOPA

- HenpaBwuibHasA HacTpowka
KynaykoBOro avcka

- BO3[. 3aC/IOHKM 3aeJanunch

BbisicH1Te npuunHy
3ameHuTe

3ameHuTe

BbisicH1Te npuynHy
3ameHuTe

3ameHuTe

lMpoBepbTE U NcnpaBbTe

3ameHuTe
3ameHuTe

lMpoBepbTe M UcnpaBbTe

[MpoBepbTe M UcnpaBbTe

3ameHuTe
3ameHuTe

MpoBepbTe 1 UCMpaBbTe

MpoBepbTe 1 UCpaBbTe
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HEUCIMPABHOCTb

| BO3MOXXHASA MPUYUHA

| YCTPAHEHME

2,

OBuratenb

[Buratenb BeHTUNsATOpa He
3anyckaetcs. byget
OTKMoYeHme (cumon P).
OBuratenb TONAMBHOIO
Hacoca He 3anyckaeTcs.
ByneT oTknoyeHne
(cumBon 1).

O6pbiB rmaBHOM LEeNU
ABTOMaT aBuraTens cpaboran
[edeKkTHbIN KOHTaKTop
nsuraTens

[edeKkTHbIN aBUraTenb

OO6pbIB B Llenu ynpaBneHus:
- AedeKTHoe nporp. pene

BbisicH/Te NpuunHy o6pbl

lMpoBepbTe HacTPOMKY,
KBUTUPYHTE

3ameHuTe

BbisicHiTe npuunHy obpbiBa

3ameHuTe pene

3. Het paBneHus Bo3gyxa
[Buratens BeHTUNATOPaA HenpaBunbHaga HacTpolika [MpoBepbTe HAacTPOMKY,
3anyckaeTcs, HO BO Bpems | andodb. pene AaBneHunst Bo3gyxa | nonpasbTe, ecriv TpebyeTca
NPOAYBKW MMM NOCIE HEro
OyaeT oTKIHoYeHMe. MMnynbCHbIE LWnaHmm munm Ounctute wnanrm / TpybKy
TpyOka andd. pene Bosgyxa
3arps3HeHbl
HedekTHoe andd. pene 3ameHuTte
BO3gyxa
[PA3HbI BEHTUAATOP Ounctute
HenpaBunbHoe HanpaBnexHve WcnpaBbTe nopsigok a3
BpaLLleHus aBuratens
4. [lomexa nycka

[OBwuratens BeHTUNSATOpa
3anyckaeTcs, HanpshkeHve
ynpasreHusi ot
NporpaMMHoOro perne K
TpaHcdopmaTopy
3aXKUraHus BKIOYEHO, HET
nycka, Yepes KopoTKoe
BpeMs OyaeT OTKMoYeHne
(cumBon 1).

[OBwvratens BeHTUNSATOpa
3anyckaeTcs, HanpshkeHve
ynpaBneHus oT Nporp. pene
K TpaHcdopmaTopy
3aXXMraHus He BKIHOYEHO,
HeT nycka, Yepes3 KopoTKoe
BpeMs OyaeT OTKMoYeHne
(cmBon 1).

rpH3HbIe NN N3HOLLEHHbIE
ANEeKTPOoAbl 3aXXUraHuA,
noBpexageHHaa n3onauna

Cnvuwkom 6onbLuon 3asop
MeXay arekTpoaamm

MoBpexaeHHbIN kabernb
3MEeKTpoaoB

HedekTHbIn TpaHcdhopmaTop
3aXuraHms

[edekTHOe nporpaMmHoe perne

OO6pbIB B Lenu ynpaBneHus

Ounctute unmn samenHnTe

MopperynupynTe cornacHo
NHCTPYKLUMSAM

3ameHuTe

3ameHuTe

3ameHuTe

BbisicHiTe npuunHy obpbiBa
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HEWCIPABHOCTb

| BO3MOXHASA MPUYMHA

| YCTPAHEHME

5. Hert 3ananbHoOro nnameHu
[OBuratens BeHTUNSATOpa
3anyckaeTcsl, 3axuraHme
HopmManbHo. Yepes
KOpOTKOe BpeMs byaeT
oTKMoYeHme (cumeon 1).

5.1. MNpurase

5.2. Tpwn xngkom Tonnmee:
3ananbHoe TONMMBO He
nopaetcs

5.3. HepocTaTok CXMKEHHOro
rasa (ecnv B roperike
MMeeTCs 3axkuraHme co
CXWDKEHHOM rase)

HenpaBunbHoe oTHOLLEHME
BO3ayx/ra3

[Ma3oBbIv kNanaH 1 unu knanax

3ananbHOro rasa CoBCeM He

OTKPbIBAETCS UMW CIIULLKOM

MeAsIeHHO OTKpbIBaeTCs:

- 0edEKTHbIN UCMONHNTESNbHbIN
MEXaHn3m

- NOBPEXAEHHbIN NPOBOA

- 00OpbIB ynpaBnsaoLLEN Lenm

HenpaBunbHoe oTHoLleHue
BO3AYX/KNAKOTONMUBO

[laBneHue xungkoro Tonnmea

HU3KO:

- JaBJieHne 3anasibHoro
TOMJIMBHOIO Hacoca HN3KO

- HenpaBsuIiibHOE HanpaslieHne
BpalleHnAa ABuraTtend
TOMJIMBHOIo Hacoca

3abntoe nnu U3HOLLEHHOE COoMnJIo
[edeKkTHbIN MarHMTHbIN KnanaH
OO6pbIB Lenu ynpaeneHnst
MarHuTHbIN KnanaH 3ananbHoro
rasa CXWKeHHOro rasa He

OTKpbIBA€TCA AOCTATO4YHO

[edeKkTHbIn MarH. knanaH unm
KaTyLlKa Unm npoBof, NoBpexaeH

[laBneHue rasa He JOCTaTOYHO

Mopperynupynte

MopperynupywnTe (knanaH
3ananbHoro rasa) unu
3ameHuTe gedeKTHYI0 YacTb

BbisicHiTe npuunHy obpbiBa

Mopperynupynte

Mopperynupynte, ncnpaebTe
UnNn 3aMeHnTe
WcnpaBbTe nopsaok as

Mpounctute unn samexHute
3ameHuTe

BbisicHuTe npnynHy obpbiBa
Mopperynupywte (knanaH
CKWXKEHHOro rasa

3ameHuTte D,e(beKTHyIO 4acTb

Mopperynupynte
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HEWCIPABHOCTb

| BO3MOXXHASA NPUYUHA

| YCTPAHEHUE

6 [naBHbIN baken He obpa3syeTca

6.1. lMpwn rase:

[Osuratenb BeHTUNATOPA
3anyckaeTcs, 3ananbHoe
nnama roput. Yepes
KOpoTKkoe Bpems OyaeT

OTKIIOYEHME (CUMBOS 2).

6.2. lNpwn xmnakom Tonnmee:
[suratenb BeHTUNATOPA
3anyckaeTcs, 3axuraHme B
nopsigke (3ananbHoe

nnamsi ropuT), TONNBO He
pacnbinuBaeTcs yepes
COnro, U1 COrnmoBOn
KnanaH He paboTaeT. Yepes
KopoTkoe Bpems OyaeT
oTkntoveHme (cumeorn 1

unm 2).

[aBneHne Tonnmea
HeJOCTaTOYHO

["a30BbI KNanaH 2 COBCEM He

OTKPbIBAETCS UMK CIIULLKOM

MeASIEHHO OTKpbIBaeTCS:

- 0edeKTHbIN UCMONHNTESNbHbIN
MEXaHn3Mm

- NOBpPEXAEHHbI NMPOBOA

- 06pbIB yrpaBnAwLWEN Lenu

[‘MaBHbIE MarHUTHbIE KnanaHbl

He paboTatoT:

- fedeKTHbIN MarH. KnanaH nnu
KaTyLlka

- NpOBO[, NOBPEXAEH

- gedekTHoe nporpamMmmMHoe
pene

Wrna conna He oTKpbIBaeTcA

MoepexaeHHoe 0-06pasHoe
KonbLO comnna

Hacoc unu 6nok ans noBbiLLEeHUS
[aBneHust He paboTaroT

3ameHnTe gedekTHy YacTb

BbisicHiTe npuunHy obpbiBa

3ameHuTe

3ameHuTe
3ameHuTe

3ameHuTe

3ameHuTe

BbIsicHATE NpUYKHY, UCTIpaBbTe

7. TMMocne o6pa3oBaHuA dakena 6yaeT o6pbIB

Mpw rase:

Mnams 3axuraeTtcs, HO
OyaeT oTknoYeHne 1
MOBTOPHbIV MYCK.

[laBneHue rasa HWU3KO:

- perynsaTtop gaBneHust He
paboTaet

- pene MUHUM. AaBneHUs
rasa cpaboTtano

pA3HbIA UNbTP

WcnpaBbTe unn samexHute
perynsarop

[MpoBepbTe paboTy u
HaCTPOWKY

MpoyncTuTe nnm saameHuTe
GunbTp
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HEWCNMPABHOCTb | BO3MOXHASA MPUYMHA | YCTPAHEHUE
8. Co6o1 no npuyMHe AeTeKTopa NilaMeHu (= oTKnro4veHue)
[Buratens BeHTUNATOPA HenpaBunbHoe nonoxeHune WcnpaBbTe
3anyckaeTcs, nnams AeTeKkTopa nnaMmeHu
3axuraeTcs, notom bygeTt
OTKIoYEHMe. [pA3HBIN OeTeKTop niiaMeHun Ounctute

OTkrtoueHne Bo Bpems
npoayBKu

Cnabbin cBeT nnameHu

[edeKkTHbIN geTekTop nnameHn
[edekTHOE NnporpaMmHoe pene
[edeKkTHbIN geTeKkTop nnameHn
[edekTHOE NnporpaMmHoe pene

JIoXHbIN curHan nnamMmenun ns-3a
NOCTOPOHHEro CBeTa

MpoBepbTe perynupoBKN ropenku
3ameHnTe geTekTop

3ameHunTe nporpaMmmMmHoe perne
3ameHnTe geTekTop

3ameHunTe nporpaMmmMHoe pere

He gonyctute NOCTOPOHHErO
cBeTa

8.1. lMpwn rase n Tonnmee: [edekTHbIN nnn ycTapeBLIni 3ameHnTe geTekTop
OTkntoyeHre B cTagmu OEeTEKTOop nnamMeHu
OCTaHOBINEHNS (CMMBOS
{) [edekTHOEe nporpammHoe pene | 3ameHuTe nporpaMMHoOe perne
8.3. lMpwu rase: lMnams He racHerT:
OTknoyeHre B cTagmm - MpoTeKatLme rasoBble MpoynctuTe nnm saameHuTe
OCTaHOBIEHNs (CUMBOI KnanaHbl
‘)' JIOXHBIN curHan namenn us-3a | He gonyctute NOCTOPOHHEro
NMOCTOPOHHEro UBeTa uBeTa
8.3. lMpu xnakom TonnmBee: Tonnueo Mnu Harap ropuT B Cwm. pasgen «FopenoyHas
OTknoyeHre B cTagmm rofioBKe ropernku rosyioBKa»
OCTaHOBIEHUS (CMMBOS
{) ConnoBo knanaH v rnaeHbIN MpouncTuTe, UcnpaBbTe UNn
’ TONNMBHBIW KNanaH, unm 3ameHnTe
COMJIOBOM KNnanaH 1 obpaTHbI
KnamnaH He 3aKpbIBaloTCH
9. TlopenoyHas ronoBka
9.1. lNpu rase n xngkom PacctosHue guddysopa ot Mopperynupynte
Tonnmee: conma unu peryrimpoBoO4HOro
Ounddpysop nporopen KonbL@a HeNnpaBuUmbHbI
PerynupoBka Bo3fyxa cropaHus | lMogperynupynte
UK NONOXEHNEe
perynmpoBOYHOro KonbLa
rasoBOro consia HenpaBWUIbHbI
HepocTtaTouHbIn NpuToK Bo3gyxa | [lobaBbTe NpUToK
B KOTEMbHOE NMOMeLLeHne
9.2. lNpu rase: CnuwkomM HM3Kas YacTudHasi Mogperynupynte
Ounddpysop nporopen MOLLHOCTb [oGaBbTe NpUTOK rasa
9.3. lNpu xngkom Tonnmee HenpaBunbHbI pasmep conna 3ameHuTe Ha noaxoasiee

Tonnmeo v Harap BHYTpU
rOSTOBKU

M3HoLeHHOe conmo

HenpaBunbHas perynuposka
MWUHVM. MOLLIHOCTU FrOpesiku

3ameHuTe

Mogperynupynte
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HEWCIPABHOCTb | BO3MOXHAA NPUYUHA | YCTPAHEHME

10. MNMomexa no npuyinHe YCTp0I7ICTBa KOHTpPOJA repMeTU4HOCTHN

I'openKa He 3anyckaeTcCA.
CurHanbHas namna B y-B€
KOHTpOJA repMmeTn4HOCTH

CMm. pasgen «YCT-BO KOHTpOnS
repMeTUYHOCTM»

VMcnpasbTe v nogperynupymrte

M Ha nynbTe ynpasrieHUA ,D,e(*)eKTHOG YCT-BO KOHTPOJIA 3ameHuTe
ropur. EﬂOKMpOBKa n repMeTn4HOCTHU

KBUTUPOBKa Ha y-Be

KOHTPOJIA repMeTU4HOCTHW. npOTeKaI'OIJJ,VIﬁ rasoBbli KnanaH 3ameHuTe

11. Pene makcumanbHOro gaBfieHMsA rasa
["openka octaHaBnu- [aBneHue BxoasLlero Ha conno | BelscHUTE NpUYUHY 1 yCTpaHuTe
BaeTCs U CUrHanbHas rasa BbICOKO
namna roput Ha nyneTe
ynpaeneHus. bnokvpoBka | HenpasunbHoe nonoxeHue pene | MNogperynupyinTe
N KBUTUPOBKA Ha pene OaBneHus
OaBneHus.
HedekTHOE pene aaBneHus 3ameHuTe
12. Pene MnHumanbHOro gaBJieHUA rasa

["openka octaHaBnu-
BaeTCHa U CUrHanbHas
namMna ropuT Ha nynbTe

[aBneHue BxoasLlero Ha
ropernky rasa HU3Ko

BbisicHuTe NPUYNHY N YCTpaHUTe

yrnpaBneHus. HenpaBunbHoe nonoxexue pene | MNogperynupyiTe
OaBreHns
JedekTHOE pene aaBneHus 3ameHuTte

ollon

50090541RU




14.

53
CBoAHbLIN NUCT

Twn koTna

Tun ropenku

3aBoack. Ne ropenku

[aTta moHTaxa

MoHTaXHuK

MNpouee

ollon

50090541RU



