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BBEEHUE

-HACTOALLAA UHCTPYKLIMA MO MOHTAXY, SKCIUTYATALUUU U OBCITYXUBAHUIO COCTABNAET HEOTBbEMJIEMYIO U
BAXHYIO HACTb U3AENUA U OOIMKHA BbiTb NMEPEOAHA MNOJIb3OBATENNIO.

-HACTOALWAA WHCTPYKUUA TNMPEOHASHAYEHA KAK [ONA NOJIb3OBATE/A,

TAK WU [Ond TEPCOHANA,

OCYLLECTBIAOLIENO MOHTAX U OBCNYXXUBAHUE U3OENUA .

-OONONMHUTENBHAA UH®OPMALIMA O PABOTE U OMPAHUYEHUAX B UCMONMb30OBAHUU MPUBEOEHA BO BTOPOW
YACTU HACTOSALWEW NHCTPYKLIUK, KOTOPYIO Mbl HACTOMYNBO PEKOMEHOYEM NPOYUTATb.
- COXPAHATb UHCTPYKLUUIO HA MPOTAXXEHUU BCEFO CPOKA 3KCIITYATALIUA ATTMAPATA.

1 OBLUME NPABUIIA UCNOJIb3OBAHUA

MoOHTax OOMmKeH OCyLLEeCTBNATLCS KBAaNMULMPOBAHHbLIM NEPCOHaNom B
COOTBETCTBUWM C WHCTPYKUUSIMU 3aBOAA-U3rOTOBUTENS U HOPMamu Mo
OEeVCTBYIOWEMY  3aKoHOOATENbCTBY. Moo  kBanMUUMPOBAHHBLIM
NepcoHanoM MOHMMAETCs  MepcoHarn, TEeXHUYECKM KOMMETEHTHbI B
cchepe npumMeHeHust annapata (ObITOBOW WNAWM MNPOMBILLNEHHON), B
YaCTHOCTW, CEPBUCHbIE LEHTPbl, MMelLWme paspelleHne 3aBofa-
n3rotoButens. 3aBoA-N3roToBUTENb HE HECET OTBETCTBEHHOCTYM 3a Bpea,
HaHECEHHbIN U3-3a OWNOKN NPU MOHTaxe annapara.

[Mpn pacnakoBke npoBepbTe LENOCTHOCTb OOOpyaoBaHUs; B criyydae
COMHEHUI He NCnonb3ynTe annapar, a obpaTuTech K NOCTaBLUMKY.
Bepernte oT geten aneMeHTbl YNakoBKW (OEPEBSIHHbIN SLLMK, FBO3AM,
cKoBbl, MONMATUNEHOBbLIE NaKEeTbI, MEHOMONUCTAPON, U T.4.).

[Mepen ocywecTBNEHMEM UWCTKM WM TEXHWYECKOro 0BCnyXuBaHus
Heobxogumo 06ecTounTh annapart.

* He 3akpbiBaiiTe pelléTku Bo3gyxoBoaoB. B cnyyae HeucnpaBHocTu w/
unu nnoxon paboTbl annaparta, BbIKMOYATE €ro, He MnblTakTech
OTPEMOHTMPOBaTb annapar. Obpawavitecb TONbKO K
KBanuUUMpoBaHHbIM  crneumnanuctam. Bo unsbexaHne HapylleHus
6e30nacHOCTN PEMOHT UM3JEeNUN  [OOIMKEH OCYLLEeCTBMATbCA TOMbKO
CEpPBUCHBIM LIEHTPOM, MMEILLVMM paspeLleHne 3aBoaa-u3roToBUTENS, C
MCNONb30BaHNEM UCKIOYNTENBHO 3anyacTeil  3aBoAa-u3rotoBuTens.
YToObl rapaHTMpOBaTb HAOEXHOCTb annapata M ero npaBuibHOe
YHKLMOHMPOBaHME HEOOX0AMMO:

a) OCyLeCTBNSATbL MNepuoanyeckoe cepBuUCHOe oOcCnyXuBaHue npu
nomow  KeanuuuMpOBaHHOIO MepcoHana B COOTBETCTBUM C
VHCTPYKUMSIMU 3aBOAA-U3rOTOBUTENS;

6) NPV NPUHSATAM peLUeHUs O MpeKpalleHnn MCrnonb3oBaHWsA annapaTa,
Heobxooumo o06e3BpeauTb BCE 4acTu, KOTOpble MOryT MOCMAYXUTb
VCTOYHMKOM OMacHOCTU;

B) B Cnyyae nmpofaxu annapaTta unv nepegadv Opyromy BrnagernbLy,
NPOKOHTPONUPYWTEe, YTOObI annapat UMen HaCTOSILLYI WHCTPYKUMIO, K
KOTOPOM MOXET 00paTUTbCS HOBbIN Bnageney u/vnu Hanaguuk;

r) 4115t BCeX annapaTtoB C AOMNOSNHUTENbHbIMY 610kamun 1 o6opyaoBaHnem
(BknoYaa  anekTpuyeckoe) HeobXOOUMMO  MUCMONb30BaTb  TOMbKO
KOMMIEKTYyoLMe 3aBoga-nsrotosutens. JaHHbln annapat gOSkeH ObiTb
MCMNONb30BaH TOMbKO MO HasHayeHuto. [pumeHeHWe B Opyrux Lensax
CYATAEeTCA HenpaBuIlbHbIM W,  CredoBaTenbHO, OnacHbiM. 3aBoa-
N3roTOBUTENMb HE HECET HWUKAKOM KOHTPAKTHOW WMN BHEKOHTPAaKTHOM
OTBETCTBEHHOCTM 3a Bpefn, NPUYUHEHHbIA HENPaBUMbHLIM MOHTaXOM U
aKcnnyatauuen, HecobnioAeHNEM MHCTPYKUNIA 3aBOAa-N3roTOBUTENS.

2 MEPbI
FOPEJOK.
[openka gomxHa ObiTb yCTaHOBMEHa B MOMELLEHUM C BEHTUNSALUMEN B

COOTBETCTBUM C AEUCTBYIOLLMMI HOPMaMU U OCTAaTOYHOM AJ1S1 XOPOLIero
ropeHus.

[onyckaeTcsi UCMonb30BaHME FOPesiok, U3rOTOBMEHHbLIX UCKITIOYUTENBHO
B COOOTBETCTBUW C AEVCTBYOLWMMU HOPMaMMU.

[openka JormkHa MCNosb30BaTbCs TOMBKO MO Ha3HAYEHUH.

Mepen nogknoveHMeM ropernku ybeanTech, YTO JaHHble, yKa3aHHbIe Ha

NPEOOCTOPOXHOCTHU nPU SKCNNYATALUU

Tabnuyke  ropenky  COOTBETCTBYHOT  [aHHbIM  CETW  MuUTaHus
(anekTpuyecTBo, ras, AM3ernb U1 Apyro BUA TONMBA).

Yact ropernku, pacrnonioXeHHble psaoM C NaMeHeM WM CUCTEMOW
rnogorpesa TOMMMBA, HarpeBaloTc BO Bpemsi paboTbl TOPenku u

OCTalTCA ropsAYMMM B TeYEeHMe HEeKOTOpPOoro BpeMeHW nocrne eé
OTKNtoYeHus. He npukacanTech K HUM.

B cnyyae npuHSATHA pelueHrst o NpekpaLleHMn ncnonb3oBaHns annapara
no Kakor-nnbo npuumHe KBanUULMPOBAHHBLIM MEPCOHANOM AOKHbI
ObITb BbINOMHEHBI CrieayoLve onepauum:

a) obecTtounTb annapart, OTKMOYMB kabenb nuTaHus
BbIKIOYaTene;

6) OTKMIOYNTL MoAadvy TONMAMBa NPU NOMOLLM PYYHOTO OTCEYHOrO Krnanaxa,

Ha rnaBHOM

n3Briekasi MPMBOAHbIE MAaXOBUYKU.

Ocobble Mepbl MPEAOCTOPOXHOCTU

Y6eputech, 4TO BO BpEMSA MOHTaxa roperka 6bina XxopoLlo npukpenneHa

K TennoreHepatopy, M nnamsi obpasyeTcsi TOMbKO BHYTPM KaMmepbl

cropaHusi reHeparopa.

Mepen 3anyckoM ropenku w, Mo KpawHenW Mepe, OAUH pa3 B rop,

Bbl3blBaTb  KBaNUMULUMPOBaHHLIA  MEepCcoHan  Ans  BbINOMHEHUS

crnegyoLUmMx onepawuii:

a) perynupoBka mMoga4n TOnnvMBa B 3aBMCUMOCTM OT  MOLLHOCTM

TennoreHepaTopa;

6) perynupoBka nogayv NoAAEpPXUBAIOLLErO rOPEHNe BO3Ayxa C Lenblo

nonyyeHns no KpamHen wmepe MuHUManeHo pgonyctumoro KI[ B

COOTBETCTBMU C AEWCTBYIOLLUM 3aKOHOAATENbCTBOM;

B) OCYLIECTBNEHME TpPOBEPKM MpoLecca CcropaHusi BO u3bexaHue

BblAeneHnss HeoTpaboTaHHbIX UMW BPeAHbIX rasoB, MPeBbILAOLEro

YPOBEHb, YCTAHOHOBMEHHbIN AEACTBYOLLMMU HOPMaMK;

r) npoBepka paboTbl PErynMpoBOYHbIX U NPeAOXPaHUTENbHbIX YCTPOWCTB;

[) NpoBepka NpaBuIbHOM paboTbl NPOAYKTOB CropaHusi;

€) npoBepka 3aTsHXKKM BCEX CUCTEM MEXaHW4YecKon OroKMpOBKM

PErynmpoBOYHbIX YCTPOWCTB NOCIE 3aBepPLUEHNS PErYUPOBKY;

) NpoBepKa HanuyMs WHCTPYKUMKM MO JKChryaTaumm u obcrnyxmBaHuo

ropenky B NOMELLEHUN KOTESbHOM.

® B cnyyae aBapumnHon 6GNokMpoBkM, COPOCUTL ONOKUMPOBKY Haas
cneunanbHyto kHonky RESET. B cnyyae HOBOW OrokvpoBku -
obpatuTbcst B Cryx0y TeXnoMoLy, He BbIMOMHSAS HOBbBIX MOMbITOK
cbpoca BrokMpoBKM..

® OkcnnyaTtaums M 0OCMyXMBaHWE TFOPEnKM  [OMMKHbl BbIMOSHATLCS
VCKITHOYNUTENBHO KBanNMULUMPOBaHHLIM NePcCoOHariom B COOTBETCTBUM
C HOpMamu Mo AENCTBYHOLLEMY 3aKOHOAATENbLCTBY.

3 OBLUME NPABUIIA NMPU PABOTE B 3ABUCUMOCTU OT TUNA
NMATAHUA.

3a) ANEKTPONMUTAHUE

OnekTpobe3onacHoCTb annapaTa obecneunBaeTcs TONbLKO MPU YCOBUM
ero npaBWSIbHOTO MOAKMIOYEHUST K 3dEKTUBHOMY 3a3eMnsioLiemy
YCTPOWCTBY, BbINOMHEHHOIO B COOTBETCTBUM C AEUCTBYIOLMMW HOPMaMU
6e3onacHocTv. Heo6xoaMmo npoBepuTb CobnoaeHe 3TOr0 OCHOBHOMO
TpeboBaHus GesonacHocT. B cnyyae comHeHus, obpatutecb K
KBanMULMPOBAHHOMY MEPCOHany [Ansi  BbINMOMHEHWUs TLaTeNbHow
NpPOBEPKW 3NEKTPOOGOPYAOBaHMS, T.K. 3aBOA-WU3rOTOBUTENb HE HECET
OTBETCTBEHHOCTb 3a Bpef, MPUYUHEHHBLIA OTCYTCTBUEM 3a3eMIIeHUs

yCTpONCTBa.

KBanuduumpoBaHHbI ~ MepcoHan  AOMKeH  MpoBepuUTb,  YTOOBI
XapakTepuUCTUKN  3NIeKTPOCEeTU  COOTBETCTBOBANM  MaKCUManbHOW
notpebnsemMor MOLWIHOCTM anmapaTta, YykasaHHoW Ha Tabnuuke,

yAOCTaBepUBLUMCb, B YaCTHOCTW, YTO CEYEHME MPOBOAOB CUCTEMbI
COOTBETCTBYET MOLLHOCTHU, NOTPEeOnsieMon annapaTom.

[Ona nogkntoyeHust annapata K 3MeKTpoceTM He  JonyckaeTcs
MCMOb30BaHNE MNEPEXOAHbIX YCTPOWUCTB, MHOFOKOHTAKTHbIX PO3ETOK W/
VNN yanvHUTENENn.

0Ons nogkntodeHus annapata K ceTM HeobXxoaMM MHOronontOCHbIN

BblkMo4aTens B COOTBETCTBMM C Hopmamu 6esonacHocTM Mo
OeNCTBYOLWEMY 3aKOHOAATENBCTBY.
Mcnonb3oBaHue noboro KOMIMOHEHTA, notpebnsioLero

3MeKTPO3Hepruo, TpebyeT cobnoaeHNst OCHOBHbIX NMPaBui, TaKMX Kak:
a) He nMpwuKkacaTbCsi K annapaTy MOKPbIMW WX BNaXHbIMU YacTaMu Tena
n/vinn Kkoraa Bbl HaxoauTecb BOCUKOM;

6) He gépraTb anekTponpoBoaa;

B) He OCTaBnsATb annapaT noA BNWUsHMEM aTMocdepHbIX akTopos
(moxab, ComnHue, 1 T.4.), 3a UCKINIOYEHNEM NPeayCMOTPEHHbIX CIy4aes;
r) He gomnyckaTb WCMOMb3oBaHWE annapata [AeTbMW U HEOMbITHbIMM

noabMU.
® He  ponyckaetcs 3ameHa Kabens nuTaHusa annapata
nonb3oBaTeneMm. B cnyvae noBpexpgeHus kabens Heobxoaumo

OTKIMKO4YUTL ropesiky U ana 3amMeHbl OGpaTMTbCﬂ MCKIMIOYUTENBbHO K




KBanMUUMpPOBaHHOMY NepcoHary.

® B Ccryyae OTKIOYEHUs annapata Ha onpeaenéHHbIn nepuog
PEKOMEHAYETCS OTKMIOYUTh MUTAHWE BCEX KOMMOHEHTOB CUCTEMbI,
noTpebnaLLMX 3MEKKTPOIHEPrMio (HAacoCkl, ropesika, 1 T. 4.).

36) TONNMUBO: FA3, AU3ENb, U OPYITUE BUAbI

O6wme npaBuna

MoakntoyeHe ropenky OOMKHO BbIMONHATLCS  KBaNMUUMPOBAHHBIM
rnepcoHanoM B COOTBETCTBUMM C HOpMaMu W npeanucaHusamu no
[eNCTBYyIOLWEMY 3aKkoHOAATEnNbCTBY, T.K. owubka Mpu MOAKMHYEHUN
MOXeT cTaTb MPUYMHOM HaHeceHus Bpeda moOsSM, XMBOTHLIM WK
Bellam, 3a KOTOpbI  3aBOA-WU3rOTOBUTENlb HEe HEeCET  HWKakow
OTBETCTBEHHOCTU. [Jo MOHTaXa pekoMeHayeTcs TLaTeslbHO NPoYnCTUTL
TOMNMBONPOBOZ arperata, YTobbl yaanuTb CrlyyaiiHble OCTaTKu, KOTopble
MOTYT HapyLUNTL HOpMasbHY paboTy ropesku.

Mepen nepBbiM 3amyckoM ropesku  KBanMuLMpoBaHHbIA NepcoHan
[OIMKEH NPOBEpPUTL:

a) BHYTPEHHIOK 1 HapY>KHYIO repMETUYHOCTb TONIMBOMNPOBOAA;

6) cooTBETCBUE pacxoda Tonnmea TpebyemMol MOLHOCTU ropesku;

B) COOTBETCTBVE MPVMEHSIEMOrO TOMMNNBA XapaKTEPUCTUKAM rOPENKW;

r) COOTBETCTBME AABMEHUsI Nodayn TOMMMBa yka3aHHbIM Ha 3aBOACKOM
Tabnuuke faHHbIM;

€) COOTBETCTBME CUCTEMbI Modayn TomnnmMBa TpebGyemMomy roperkon
pacxogy, a Takwke e€ obopydoBaHWe BCEMM  KOHTPOSIbHO-
npeaoxpaHnTebHbIMU npucnoco6neHusimu, npeaycMOTPEHHbIMU
HOpMamu Mo AeiCTBYHOLEMY 3aKOHOAATENBCTBY.

B cnyyae oTknoYeHns1 annaparta Ha onpeaenéHHbIii nepuoa nepekpomnte
KpaH Mnu kpaHbl nogayv Tonnuea.

O6wue npaBuna Npy UCMONb30BaHUM ras3a

KBanuduumpoBaHHbI NepcoHarn AoMKeH NPoOBepUTh:

a) COOTBETCTBME ra30BOM IMHUM W FA30BOM pammnbl HOpMam Mo
[OeNCcTByIoLLEMY 3aKOHOAATENBCTBY;

6) repMeTUYHOCTb BCEX ra30BbIX COEAUHEHWIA;

B) HanMune BEHTUNSLMM B MOMELLEHUM KOTenbHOW, obecneuvBatoLei

NMOCTOSIHHOE MOCTYMIeHNe BO3Ayxa B COOTBETCTBMU C HOpMaTvBamu Mo

[OencTByloLLeMy 3akoHoAaTenbcTBy U, B nobom cnyyae, Heobxoanmoe

NS XOPOLLEro ropeHust.

® He wucnonb3ynte ra3oBble Tpybbl B KayecTBe 3asemreHus Ans
anekTponpubopos.

® He ocTtaBnsnTe HeUCNONb3yemyto
nepeKkponTe ra3oBbIf KpPaH.

® B cnyyae [OnvTenbHOro OTCYTCTBUSI MOMb3oBaTens nepekponTe
rnaBHbIN KpaH Nofayn rasa K roperske.

Ecnu naxHeT rasom:

a) He BKNO4YaTb CBET, HE MONb30BaTbCs TenedoHOM WnW ApYyruMu

npubopamu, KoTopble MOrnun Bbl CTaTb UCTOYHMKOM MOSIBIIEHUSI UCKD;

6) HemMeaneHHO OTKPbITb ABEPU U OKHA, YTOObI MPOBETPUTL NOMELLEHUE;

B) NEPEKPbITb ra30Bble KPaHbI;

r) o6paTUTbCs 3a NOMOLLBIO K KBAanNUMLMPOBaHHOMY MepcoHany.

He 3arpomoxpaTb BEHTUNSALMOHHbIE OTBEPCTUSA MOMELLEHUs,  TAe

YCTaHOBIIEH ra30BbIN annapaTt BO M3bexaHne BO3HUKHOBEHMUS OMacHbIX

cMTyauui, Takux Kak obpa3oBaHMe TOKCUYHBIX W B3pPbIBOOMACHbLIX

cmecen.

ropenky  BKIIOYEHHOW W

NMPUMEHSIEMbBIE HOPMATUBbI U AUPEKTUBbI

lopenku 2a3osble
EBponerickue [InpekTuBbl:
- 2009/142/CEE (OunpektuBa no rasy);
- 2006/95/CEE (OupextnBa no HuskoMy HanpspkeHuio);
- 2004/108/CEE (OupekTtnBa no dnekrpoMarHnutHon COBMECTUMOCTM).
CooTBeTCTBYIOLLME HOPMATUBBI:
- UNI EN 676 (openku rasoBble);

-CEl EN 60335-1 (BesonacHocTb npuv aKcniyaTauuu 31eKTpPU4ecKnX
npnbopoB GbITOBOrO Ha3Ha4YeHUst U UM NOJ0GHbIX);

- EN 50165 (Tpe6oBaHus no 6e30MacHOCTM 3NEKTPUYECKUX CUCTEM).

opernku dusernbHble
EBponerickue [npekTuBbl:
- 2006/95/CEE (OupektnBa no Huskomy HanpsikeHuto);
- 2004/108/CEE (OnpektuBa no OnektpomarHuTHoi COBMECTUMOCTH).

CooTBETCTBYHOLIME HOPMATUBDI:

-CEl EN 60335-1(be3onacHocTb Mnpu 3KcrnyaTauuMn 351eKTpUYecKmx
nprubopoB ObITOBOro Ha3Ha4YeHNst U UM NOAOOHbBIX);

-EN 50165 (TpeboBaHusi No 6€30NacHOCTM INEKTPUYECKUX CUCTEM).
HopmaTtuBbl utanbsHckue:
-UNI 7824(openkv ansenbHble ¢ HaaayBOM BO3ayXa).

lopenku masymHsie
EBponerickue [npekTuBbl:
- 2006/95/CEE (OupextnBa no HuskomMy HanpspkeHuio);
- 2004/108/CEE [OupextuBa no dnekrpomarHntHo COBMECTUMOCTH).

COOTBeTCTBy}OUJ,VIe HOpMaTuBbI:

-CEl EN 60335-1 (besonacHoCTb Mpu 3Kcnnyatauum 3SMeKTPUYecKmx
npnbopoB GbITOBOro HasHa4YeHUs U UM NOJ0GHbIX);

-EN 50165 (TpeboBaHusi N0 6€30NMacHOCTM INEKTPUYECKUX CUCTEM).
HopmaTuBbl utanbsiHckve:
-UNI 7824 (Fopenkvn Ma3yTHble C HAAAyBOM BO34yXa).

lopernku kKoMbuHUpPOBaHHbIE 2a30-0U3erbHbIe
EBponenckne OupeKTuBbl:
- 2009/142/CEE (OunpektuBa no rasy);
- 2006/95/CEE (AnpektnBa no Huskomy HanpshkeHuio);
- 2004/108/CEE (OupekTtnBa no dnektpomarHuTHon CoBMECTUMOCTH).

CooTBeTCTBYIOLLME HOPMATVBBI:
-UNI EN 676 (Fopenku rasoBbie);

-CEl EN 60335-1 (Be3sonacHocTb npu 3KcniyaTauuu 35eKTpU4ecKmx
npnbopoB GbITOBOro HasHa4YeHUs U UM NOJ0GHbIX);

-EN 50165 (TpeboBaHus no 6€30MacHOCTM MEKTPUYECKUX CUCTEM).
HopmaTtuBbl utanbsHckue:
-UNI 7824 Topenku au3enbHble C HAQ4yBOM BO34yxa).

lopernku kKomMbuHUpPO8aHHbIe 2a30-Ma3ymHble
EBponenckne OupeKTuBbl:
- 2009/142/CEE (OunpektuBa no rasy);
- 2006/95/CEE (OupektuBa no Huskomy HanpshkeHuio);
- 2004/108/CEE (OupekTtvBa no dnekrpomarHuTHon CoBMECTUMOCTH).
CooTBeTCBYyOLLMNE AMPEKTUBDI:

-CEl EN 60335-1 (BesonacHocTb npwv aKcniyaTauuu 3MeKTpPU4ecKmx
nprvbopoB ObITOBOro Ha3Ha4YeHs 1 UM NOAOGHbBIX);

-EN 50165 (TpeboBaHusi N0 6€30MacHOCTM IMEKTPUYECKMUX CUCTEM).
[vpekTuBbI UTanbsiHckue
-UNI 7824 (lopenku ma3yTHble C Haa4yBOM BO34yxa).




YACTb I: UHCTPYKLIUA MO MOHTAXY

OTu ropenku 6binn 3agymMaHbl ¥ CKOHCTPYMPOBAHbI A5s TPUMEHEHUS Ha KOTIax, Y KOTOPbIX O4eHb GOMbLION 06bEM KaMepbl cropaHust
1, B TO XXe BPeMsi, TPYOHbIA My4YOK HaXoaWUTCsl B HEMOCPEACTBEHOM 6nmn3n ¢ connom ropenku. MNnamsa, obpasyemoe aToi 0COOEHHOM
cepuelt roperok, Ha caMoM [erie O4eHb KOPOTKOE, HO ero SHeprum xBaTaeT Ha TO, YTOObI OXBATUTb BCIO KaMepy CropaHusi, a 3HauuT
nepegaTb BCe TEMIO BOAE, YTO NO3BOMSAET JOCTUraTb O4YEHb BbICOKWUIA KA.

MN3rotoBrneHne n UCMbITaHUA roperiok Gbiny BbIMOMHEHbI Kak B nabopatopuun, Tak U HEMOCPEACTBEHHO Ha MecTax, C y4eTOM BCex
0COBEHHOCTEN 3TUX KOTMOB, TakMX Kak HeoGXOAMMOCTb paboTbl NMpyU HeBOSMbLIOM pPaspsKeHUM, HeoBX0AMMOCTb pa3orpeBa KoTna B
TEeYeHUN ANUTENbHOTO BPEMEHU MPU HUSKUX TemrepaTypax, npexae, Yem UCMofb3oBaTb ero Ha MosfHoi MolwHocTW. Mnams 6bino
pa3bUTO Ha HEeCKOSIbKO MNilamMeHeil MeHblUero pasmepa, KoTopble obecrneuuBaloT Ty K€ MOLWHOCTb, HO MpU 3TOM 3Heprus
pacnpenensieTcss O4HOPOZHO MO BCeil kKamepe CropaHuisi, He noaBeprasi HanpsKeHUIO KOHCTPYKLIMIO KOTNa.

Mogaynsumsa nnameHy NPousBoaAUTCS MOAYATOPOM, KOTOPLIV NoMy4YaeT MHOPMaLUMo Yepes AaTuvK AaBreHWsl, YeM 1 JoBepLIaeTcs
YHKUMOHANBHOCTb 3TOM raMMbl FOPEsIoK. MIX MOXXHO MPUMEHSITL C NoObIM TUMOM TOMSIMBA, a TaKkKe X MOXHO MOAMMMLMPOBATL Tak,
Kak 3To cuuTaeT uenecoobpasHbiM KIMeHT. OHM OCHalLeHbl BCEMU MPefOXpPaHUTENbHbIMK NpubopamMu, MpeaycMOTPEHHBLIMU
HOpMaTmnueamu. 3tn ropenikm moryTt ObITb CMOHTUPOBaHbI HA CUCTEMAX C 3J1IEKTPOHHbLIM KOHTPOJ1EM NOCNeaHEero NnokKoneHuns.
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Kakum o6pasom uHmepnpemupyemcs “Juana3zoH pabomsbi” 2opesnku

[nga Toro, 4Tobbl y6eanTbCa, YTO ropernka COOTBETCTBYET TENMOreHeparTopy, Ha KOTOpoM oHa byaeT yctaHaBnuBaTbCs, TpebyeTcsa 3HaTb
cnepyoLme napameTpsbl:

MoulHocTb B TOMKe KOTna B KBT nnun kkan/yac (kBT =kkan/yac : 860);

AspoanHammyeckoe AaBneHne B KaMepe CropaHusl, HasbiBaeMoe Takke 1 noTepeii gasneHnst (Ap) co CTOPOHLI yXOAALMX rasos (3TO
3HayYeHue HeobXxoaMMO B3ATb C TABNMYKN MW U3 MHCTPYKLMIA TennoreHepaTopa);

Hanpumep:

MoLwHocTb B TONKe TennoreHepatopa: 600 kBT

AspoanHammyeckoe ConpoTUBMEHNE B KaMepe cropaHus: 4 mbapa

HainTtn Ha rpaduke “[umanasoH paboTbl ropenkun” (Puc. 4) Touky nepeceyeHns BepTMKanbHOW NMHUK, KoTopas 0003Ha4yaeT MOLLHOCTb B
TOMKe 1 ropM3oHTanbHoM, 0603HavarLLEeln MHTepecyLlee Bac 3HaYeHe aspoanHaMmMyYecKoro AaBreHus.

lopenka GygeT cuuTaTbCA NOAXOASALLEA TOMbKO B TOM Clyvae, ecrnv Toyka nepecevyeHus “A” OBYX MPAMbBIX OKaXeTCH BHYTPU
00BEAEHHOrO XMPHOW NMUHUEN KOHTYpa AMana3oHa paboTbl ropenku.

Campo di lavoro bruciatori

—
/

>

combustione mbar
Lo o nvwsoo N o

Contropressione in camera di

g

100 200 300 400 500 600 700 800 900

Potenza kW

Puc. 4

3TV JaHHbIe OTHOCATCS K CTaHA4apPTHBLIM YCNOBMAM: Npy atMocdepHoM AasrneHumn B 1013 mbap 1 TemnepaTtype okpyxatoLen cpeapl B
15°C.

Mpoeepka ebibopa duamempa 2a3oeoli paMnbl HAa coomeemcmeue

[na Toro, 4yTobbl y6eanTbca B TOM, YTO AMaMETP ra3oBOW pamnbl rOpesnku BbibpaH npaBuiibHO, HEOOXOAUMO 3HATb AaBfiEHME ra3a B
ceTu nepepn rasoBbiMU KranaHamu ropenku. OT 3TOro gaBreHus HeobXoAMMO OTHSITb aspOoAUHAMUYECKOE [OaBfEHUE B kamepe
cropaHus. NonyyeHHoe 3HadveHve obo3Hauum kak Pras. Tenepb, HeOGXOOMMO MPOBECTM BEPTMKamNbHYH MPSMYK0 OT 3HAYeHUd
MOLLHOCTM B TOMKe TennoreHepaTopa (B Hawem npumepe 600 kBT), noBecTn ee Ao abcumcchl BNAOTb A0 NEPECEYEHUST C KPUBOM
OaBreHnst B CeTu, KoTopasi COOTBETCTBYET AvMaMeTpy rasoBOM pammbl, YCTAHOBMEHHOW Ha ropenke B HaweMm npumepe (Y65,
HanpumMep). C TOYKM NepeceveHnsi MPOBECTM FOPU3OHTANbHYIO NMHMIO MOKa He OBHapyXUTe Ha opauHaTe 3HaveHne HeobXxoaMmMoro
OaBneHnss Anst nonyveHns Tpebyemon TennoreHepatopoM MOLUHOCTU. CuUMTaHHOE 3Ha4yeHue OOMMKHO ObiTb paBHbIM WM HMKE
3HayeHus1 Pras, kKoTopoe Mbl pacyuTanu paHee.

Tipo / Type
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Mapkupoeka 2opesiok

Fopenku pasnuyarTcs no Tuny 1 Mofdeny. MapkupoBka MoZernei cregytoLas.

Tun KP60 Mogens MD. PR. S. * VS. 8. 50
(1) 2 @) @ 6 © (@) (8

(1) TN TOPEJIKM KP60 VS / KP73A VS
(2) TUM TOMNMBA M - a3 meTaH (Np1poaHbIn) D - rycton masyt
(3) UICMNMOJIHEHNE PR - MporpeccuHoe MD - MogynupytoLiee
(4) ANMUHA ®OPCYHKN S - CtaHpgapTHas L - OnuHHas
(5) CTPAHA HASHAYEHWA * - CMOTpUTE 3aBOACKYH Tabrunuky
(6) BAPUAHTDI VS - MHororonoBoyHasi
(7)KOMMJIEKTALMA BO3MOXKHbIE 1 = 2 knanaHa + 6510k KOHTPONS repMeTUYHOCTH
BapuaHThbI 8 = 2 knanaHa + 6nok KOHTPONsi repMeTUYHOCTU + Pene MakcumanbHOro AaBneHus rasa
(8)ANAMETP TA3OBOUV PAMIbI 50=Rp2 65 =[ly65 80 = [ly80
TexHu4yecKue xapakmepucmuku

TWUN TOPENKU KP60-VS KP72-VS KP73A-VS
MouHocTb MUH. KBT - makc.kBT 332 -1100 330 - 1550 300 - 2150
Tonnueo MpupoaHkbIn ras - masyT
Kateropwus rasa Cwm. cnepytowmii naparpad “Kateropum rasa”
Pacxop rasa MUH.- Makc. cT.M3/4 35-116 | 35 - 164 | 32-228
[aBneHue rasa MWH.- Makc. Mbap (cm. MpumevaHme 2)
MakcumarnbHas BA3KOCTb °E npn 50°C Makc. 60
Pacxop Ma3yTa MUH. - MaKc. Kr/4 29.6-92.6 | 29-138 | 27 -192
JnekTpuyeckoe nuTaHne 230B 3~ /400B 3N~ 50y,
OO6was anekTpnyeckasi MOLLHOCTb kBT 7 11.25 16
AnekTpogsuraTens kBT 1.5 2.2 3
[Buratenb Hacoca kBT 0.55 0.55 0.55
ConpoTuBreHne nogorpesarens kBT 4.5 8 12
Knacc 3awuThbl IP40
MpumepHbIn BeC Kr 230 250 260
Twn perynupoBaHus MporpeccusHoe - Mogynupytowee
lazoBas pamna 50 Qrig?a“éngo&?nlae:?ABe/ 2’ - Rp2’
[a3oBas pamna 65 ?-i%i“gg?o&?ﬂ%'m%/ 2"1/2 - DN65
["a3oBas pamna 80 ?’aﬂsvé?a“gggog?alaeﬂ&z/ 3" - DN80
Pabouas TemnepaTtypa °C -10 + +50
TemnepaTypa xpaHeHusi °C -20 + +60
Bpemsi paGoThl [pepbIBHbIN

MpumeyvaHue 1: |Bce 3HaveHus pacxoaa rasa ykasaHbl B CTm3/4ac (npu atm. aasnexnun 1013 mbap n temnepatype 15°C) n geicTenTenbHbl Ans
npupogHoro raza G20 (c Hu3LWeW TeNNoTBOPHOCTbIO paBHou 34,02 Maxoynb/CTm3)
MpumeyvaHue 2: |MakcumanbHoe fasneHve raza = 360 mbap (c knanaHsl Dungs MB-DLE/Siemens VGD20..)
=500 mbap (c knanaHamu Siemens VGDA40..).
MuvHumanbHOe AaBneHue rasa = CM. KpuBble rpadpmka

* MPUMEYAHUE MO TUMNY PABOTbI MOPEJIKU: cornacHo TpebGoBaHMIn eBpomnenckoro Hopmartmea no 6e3onacHocTn paboThl,

ropenka gormkHa aBToMaTu4eCKn OTKIMKYaTbCA KaXKable 24 yaca Ha HecKorbKo CeKyH[, a 3aTeM BHOBb aBTOMaTM4eCKn BKktoyaTeeH. B
CBSI3M C 3TUM, BCE KINMEHTbI 0653aHbl COBMOCTM 3TU TpeGOBaHVIH.

Kamezopuu 2a3a u cmpaHbi ux NPUMeHeHUs

KATEroPUsi
ETOF CTPAHA
lopy AT | ES|GR| SE| FI | IE | HU| IS | NO| CZ| DK GB| IT | PT| CY| EE| LV| SI | MT|SK BG| LT|RO|TR|CH
log |pPe| - - - - - - -1 -1 -1-1-1-1-1-0-1-1-1-|-1-1-

l2E(R)B BE| - | - | - | -1 | -1 -1 -1-1-1-1-1=-1=-1-1-1-1-1-1-1-1-1-1-

lo. 0 O O O A A I A (e (s (i By By IS I I I I R R R e
I2ELL DE = - = = - = = = = = = = = = = = = - = = = - = =
logr FRI - | - | - - - - -1 -1 -1-1-1-1-1-1-1-1-1-1-1-0-0-1-1-




Fa6apumHbie pa3mepb! 8 MM.
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dbnaHLbl Foperok 1 pekoMeHayemasi ambpasypa Kotna

MPUMEYAHUE: rabapuTHble pa3mepbl AaHbl Ha rOpenku ¢ knanaHamu Siemens mogenu VGD.
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Pa6oyue duana3oHbI
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[ns nony4YeHnss MOLLHOCTU B KKamn/v, yMHOXbTe 3Ha4yeHue B kBT Ha 860.0TM OaHHble OTHOCATCS K CTaHO4APTHLIM YCIOBUSIM: Mpu
aTmocdepHom aasneHunn B 1013 mbap n Temnepatype okpyxatowei cpegbl B 15°C.

NMPEQYNPEXOEHUE: guanaszoH paboTel npeacTtaBnseT coboy avarpammy, KoTopasi oTobpaxaeT pesynbTaTbl, JOCTUTHYTble Ha
3aBoje BO BpeMsi cepTudmkaumm unm nabopaTopHbIX UCMbITAHUIA, HO He npeacTaBnseT cobon AnanasoH perynMpoBaHus FOPEnKu.
Touka MakcMMarbHOM MOLLIHOCTU Ha TakoM rpaduke, 06bIYHO 4OCTUraeTcsi Mpy YCTaHOBKE rofioBbl CropaHus B nonoxeHune "MAX" (cwm.
naparpacd "PerynvpoBaHue ronoBbl cropaHvs"); a To4ka MUHMMarbHOW MOLLHOCTU, HaobopoT, Mpy yCTaHOBKE FONOBbI CropaHus B
nonoxenune "MIN". Tak kak rornoBa CropaHusi perynmpyeTcs pa3 1 HaBcerga BO BPEMsi NEPBOro po3Xura Takum ob6pasom, 4ToObl HANTK
NpPaBuIibHbIA KOMMPOMUCC MeXAY TOMOYHOM MOLLHOCTBI M XapaKTepucTuKamu TensioreHepaTopa, 3TO BOBCE HE O3Ha4aeT, 4To
OelcTBUTENbHAs MUHMMarbHas pabodas MOLLHOCTb OyaeT COOTBETCTBOBaTb MUHMMANIbHOW MOLLHOCTWU, KOTOpasi yuTaeTcss Ha
paboyem rpaduke.

Kpuebie coomHouweHus “OaeneHue 2a3a 8 cemu - pacxod 2a3za”
KP60..VS.. KP72..VS..
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KP73A..VS..
100
87,5 + L
75 BHuMaHMe: Ha abcuncce ykasbiBaeTCA 3HaYeHNe
Sa T Lqu 2" (50) l pacxopa rasa, Ha OpavHaTe - COOTBETCTBYHOLIeE
=8 625 1 3HaueHue aBrneHuns B ceTn 6e3 yueTa AaBneHns
u 2 50 + B kamepe cropaHusi. YtoGel onpeaeniTs
= -
T 37,5 + L MUHUMarbHOE [aBfeHNe Ha BXOAE ra3oBoi
I - JAN :
50 _——— ow pamnbl, HEOBXOAMMOE AT NOMy4eHNst
<m 12,5 e [ l Tpebyemoro pacxoaa rasa, Heo6xoaMMO
= 0 / ; ; ; ; ; ; CyMMVPOBaTL AaBMeHe rasa B kamepe cropaHus
25 50 75 100 125 150 175 200 225 250 275 Y SHEMEHIE, BHIINCNEHHOS Ha opaukare.

PACXO[ MA3A Ctm3/uac




MOHTAX U NOOKINKOYEHUE

Ynakoeka

lopenku NOCTaBnsATCS B AePEBSAHHbIX SILLMKAX pa3Mepamu:

lNopenku: 1480mm x 950mMM x 1110 mm (L x P x H)

Takue ynakoBkM GOWUTCSI CbIPOCTW, MO3ITOMY He paspellaeTcsi LWTabenupoBaTb KONMUYECTBO,

npesbillavoliee MakCcMmarnbHoOe, yKa3aHHOEe Ha Hapy)KHOIZ CTOpPOHE yNnaKoBKW. B kaxxgon ynakoBke
HaxogATCc4A:

roperika ¢ OTCOeAMHEHHOWN ra3oBoOW pammnowu;

Mpoknagka, ycTraHaBnMBaeMasi Mexay ropeskov U KOTIoM;
XUOKOTOMMMBHbIE LUMAHT;

UNbTP MasyTHOro TONNMBa;

nakeT C JaHHBIMW MHCTPYKLUMSAMM NO 3KChyaTauuun.

Mpwn yTUnn3aunn ynakoBKM ropesikn BbINOJIHATb npouenypbl B COOTBETCTBUN C ,Cl,eIZCTByIOLLI,VIMI/I
npasunamMu no ytmnmsaumm oTxonoB.

lModbem u nepeHoC 20pesnKu

BHVMAHME! Bce onepauun no nogbeMy 1 NepeHocy ropernky AOMKHbI BbIMONHATECA 00y4eHHbIM A1 BbINOMHEHUS Takon
paboTbl nepcoHanom. B cnydae, ecnu 3TM onepauum He OyayT BbIMOMHATLCA LOIMKHBIM 06pa3oM, CyLLEeCTBYyeT pUCK
ONPOKMAbIBAHNS U NaAEHUSA rOPEnkKu.

[Ina nepeHoca ropenku Ucnosnb3oBaTh CPeACcTBa C COOTBETCTBYHOLLEN rPy30nogbeMHOCTL0 (CM. naparpad “TexHuyeckme
XapaKkTepucTukmn®).

FopenKy 6es ynakoBKM MOXXHO NogHUMaTb N NepeBO3NTb UCKIMHOYUTENbHO C MOMOLLbIO BUITOYHOM ANEeKTpOoKapbl

[openka yCTaHOBJIEeHa Ha cneunanbHy0 pamMy-noAcTaBKy B Lenax y,D,O6CTBa ee nepemeLleHna ¢ NOMOLLbIO 3NeKTpoKapbl C BUITOYHbIM
3axBaToOM: BuUIKa 3axBaTa AoShkHa nomellaTtbcsa B oTBepcTna A n B.

A

lopenka co3gaHa ansg paboTbl B TOM MOMOXEHUN, KOTOPOE YKa3aHO Ha HUXKECNEeayoLeM pUCYHke. BepxHsis yacTb COeAMHUTENBHOO
chnaHua, ¢ NOMOLLIbIO KOTOPOrO OHa KPEMNUTCS K TEMIoreHepaTopy, AOMKHa OblTb rOPU3OHTANbHOW C Liefblo JOCTUMXKEHUS! NPaBUITbHOTO
HakrnoHa Gauyka Ans npegBapuTeribHOro pasorpeBa Tonnuea. MNpu HEOGXOAMMOCTU MOHTaXa B APYroM MOSIOKEeHUN - 06paTuThbes B

Texotaen dupMbl.

A SIDE UP

2
SIDE
v DOWN 3
OnucaHue
1 ®naHey ropenku (CTpenka ykasblBaeT Ha ero BEPXHOK YacTb)
2 Ckoba

3 bBauyok nogorpeBaTens (BXOAMT B KOMMIIEKTaLMIO FOPesikn)
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MoHmax 2opesiku Ha komJie

Ana Ttoro, 4yTobbl YCTAHOBWUTHL TFOPENKy Ha KoTen,
OelcTBOBaTh crneayoLlmm obpasom:

1). BCTaBMTb, B COOTBETCTBMM C ambpasypon Ha
asepue Kotnma, 8 LWTYK YCTAHOBOYHbIX LUTUATOB,
cornacHo wabnoHa ambpasypbl, OMMCaHHOIO B
naparpade “labaputHble pa3mepbl”

2). pacnonoxuTb NPoKnagKy Ha dnaHue ropenku
3). ycTaHOBUTbL rOpernkKy Ha KoTen

4). 3aKpennTb ee C NOMOLLbIO raek , HaBopa4nBaEMbIX
Ha yCTaHOBOYHbIE UTUMTHI KOTNA, COMMacHO CxemMe Ha
Puc. 6.

5). Mo 3aBeplUeHWM MOHTaXa TOpernkM Ha KOTEn,
nosaboTsTecb O TOM, 4YTODObI MPOCTPAHCTBO MEXAY
COMMOM TOPEesikh U OrHeymnopHbIM Kpaem OTBepCTUs
KOTna ObINo repMeTMYeckn 3aKpbITO creuuanbHbIM
N30MMPYHOLWLUM martepuanom (Banukom "3
’KaponpoyHOro BOOKHa nnm OrHeYMNopHbIM
LlEMEHTOM).

BHUMAHMUE: ynenutb ocoboe BHMMaHWE MOHTaXy FOperku: BCE COMmna AOMKHbl BXOAUTb BOBHYTPb Kamepbl CropaHusi, AOMMKHbI
BbIXOAWTb 3@ Npefenbl BHYyTPEHHEN YacTu nepenHen CTeHKM koTtra.lopenka OTKpbIBAETCA C MOMOLLbK CheLmanbHOro WapHUPHOTO
CO€QIMHEHWS NPaBOro/NeBoro: 0CTaBUTb CBOOOAHOE MECTO, HeobXxoanMoe Anst OTKPbITUA BO34YLUHOro kopoba.

IMod6op zopenku nod komen

YT06bI NpaBUbHO NOAOOPaTL rOpenky K KOTry, NpoBepbTe, YTO Tpebyemas MOLLHOCTb U AaBreHUe B KaMepe CropaHvs nonagaroTt B
Anana3oH paboTbl. B npoTMBHOM criydyae Heo6XoOMMO MPOKOHCYNbTMPOBATLCS Ha 3aBofe-u3rotoBuTerne Ans nepecmoTpa Bbibopa
rOperku.

lMod6op zopenku k komiy

[openku, onncaHHble B JaHHOW MHCTPYKLMW, UCTILITBIBANMCL Ha KaMepax CropaHusi, COOTBETCTBYIOLWMX HopMe ENB76, pasmepbl KOTOPbIX
ykasaHbl Ha guarpamme . B cnyyae, ecnu ropenka 4orkHa NoabupaTtbes K KOTNY C KaMepoW CropaHvsi MEHbLLEro AMaMeTpa Ui MeHbLuei
AJMHBI, YeM Te, YTO yKasaHbl Ha auarpamme, HEOGXOAMMO CBSI3aTbCS C 3aBOAOM-U3rOTOBUTENIEM, YTOObI YCTAHOBUTL BO3MOXHOCTb MOHTaXa
ropesiku Ha TakoM KoTrne. YUToObl NpaBuibHO NoaobpaTh ropenky K KOTny, NpoBepuTh, YTO Tpebyemasi MOLHOCTb U AaBreHue B Kamepe
CropaHusi romajatoT B AvanasoH paboTbl. B MpoTWBHOM criyyae HEOOXOAWMMO MPOKOHCYNbTMPOBATLCS Ha 3aBOAe-U3roToBuTene Ans
nepecmoTpa BblGopa ropenku.

Ons Bbibopa ANWHbI conna HeobXoAMMO MPUAEPKMUBATLCS WHCTPYKLMIA 3aBOAA-M3roTOBMTENs KoTna. [pu OTCYTCTBMM TaKOBbIX HYXHO
OPVIEHTMPOBATLCA Ha CrieayroLLve pekoMeHaaunu:

® TpéxxoaoBble KOTNbI (C NEPBLIM NOBOPOTOM ra3oB B 3a4HEN YacTu KOTNa): COMMo AOMMKHO BXOAMTL B Kamepy cropaHus He Gonee, Yem
Ha 100 mm.

e Kotnbl c pEBepCMBHOﬁ TOMKOW: B 3TOM Crny4Yae conyio 4OJKHO BXOOUTb B KaMepy CropaHus, XoTd 6bl Ha 50-100 MM., OTHOCUTENBHO
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nnnTbl C pr6HbIM My4yKoMm.

,El,nvma conen He Bcerga CoOTBETCTBYET AaHHOMY Tpe6osaHmo, No3ToOMY, MOXET BO3HUKHYTb HeobXx0aMMOCTb MCMONb30BaTh pacnopHyto
aetanb COOTBeTCTByIOLLl,eI7I ONUHBbI C TeM, YTOObI OTOABMHYTb TOPEeNiKy Ha3ad A0 NoNy4YeHUA BbllleyKa3aHHbIX pasMepoB, UKW Xe
CKOHCTpyMpoBaTb COOTBETCTBYOLLEE ANA NPUMEHEHNA COoNnJio (CBFISaTbCFI Cc VI3FOTOBVITGJ'IeM).

. OnwucaHue
. T T I :
foos }/ s i a)  MowHocTb, KBT
¢ ' b)  AnuHa Tonkn, m

ST T2 c)  YpaenbHas Tennosas Harpyaka Torku, MB/m3

e - L[ s Gablh iy d)  [mameTp Kamepsl CropaHns, M

14 iy Puc. 7 - Tennosas Harpyska, anameTp 1 annHa MCMbITbIBAEMOW TOMKK, B 3aBUCUMOCTH
Fae S OT TOMOYHOM MOLLHOCTH B KBT.
Bl o nf—a-0, 3

HH =i

:';/:m_m

o L] !

' ‘12 ZIL a0 150 La0 1200 2459

i
Puc. 7

NoA4COEAQNHEHUNE TA30BbIX PAMIT

Ha cxemax nokasaHbl KOMMOHEHTbI, BXOAALLME B KOMMIEKTALUIO ropenkn, n KOMMNOHEeHTbI, NocTaBnAeMble MOHTa)XHUKOM. CxeMbl
COOTBETCTBYIOT HOpMaMm ,D,GVICTByPOU.leFO 3aKoHoAaTenbCcTBa.

Q NPUMEYAHMUE: NEPE[ BbINONHEHMEM MNOACOEOVMHEHUA K PACMPEAENWTENBHOM FA30BOW CETU

YBEANTBLCA B TOM, UTO PYYHBLIE KPAHBI OTCEYEHWA TA3A 3AKPbLITHI.

3ABOA-U3rOTOBUTESb MOHTAXHUK

45;
7T

| 7 8
i —><]

MOHTAXHUK

MasoBas pamna 1

["a3oBas pamna c rpynnon
knanaHoB MB-DLE (2 knanaHa +
rasoBblii punbTp + cTabunusatop
OaBneHust + pene AaBneHust) +
OroK KOHTPONSA repMETUYHOCTH
VPS504

FasoBas pamna 2

[asoBas pamna c rpynnon
knanaHoB VGD co BCTPOEHHbIM
cTabnnm3aTtopom AaBrieHus rasa
+ B110K KOHTPOMNS FEPMETUYHOCTU
VPS504

O603HavyeHusA

[openka

[poccenbHbIn KnanaH

BI0K KOHTPONS repMeTUYHOCTH

Pene makcMmanbHOro gaBneHus rasa (onums®)
Pene MuHumansHoro gaBsneHns rasa
["a3oBbIn hunbTp

AHTUBMOpaunoHHasa MydTta

Py4yHon oTcedHom KpaH

9 Tpynna knanaHoB DUNGS MB-DLE 420
10 pynna knanaHoB SIEMENS VGD..

* MMpumeyaHue: pene MakcMMarnbHOro JaBeHnst MOXeT YCTaHaBMMBAaTbCA UMW Nepes ra3oBbIMU KnanaHaMmu unm nepes ApoccenbHbIM
KnanaHoMm (CM. CXemy - arieMeHT 4).

0 NOoO O~ WN -
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Cb6opka 2a3oeoll pamnbl
YTtobbl cobpaThb ra3oByto pamny, Heob6xoaAMMO AecTBOBaTL criedyolwmm o6pa3om

CTpenku “HanpasneHne” onsgMoHTaxa

O603Ha4eHune

1 A.1E Mpoknagka

dunbTp rasosbIn
[pynna rasoBoro knanaHa
AHTUBUOpaLMOHHan mydTa
Py4How kpaH ans otceyeHus rasa

g~ wWwN

Puc. 8 - Mpumep razosor pamnbl

[na Toro, 4To6bl CMOHTMPOBATbL FA30BY0 pamny, 4ENCTBOBATbL CreytoLmM 06pa3om:
1-a) npy pe3bboBbIX COEAMHEHUSIX: UCMONb30BaTbh COOTBETCTBYIOLLYH OCHACTKY, MOAXOASLLY0 ANS NPYMEHSeMoro Tina rasa,

1-6) npu chraHLEBbLIX COEAVHEHUSIX: MeXay COCEAHUMU KOMMOHEHTaMW ycTaHaBnMBaTb npoknagky (Puc. 8), coBMecTumMyio ¢
UCMONb3yEeMbIM ra3om,

2) 3aKpennTb BCE KOMNOHEHTbI BUHTaMK, cnenya AaHHbIM cXxemMam U cobnopas HY>KHOE HanpaBlieHne Npu MOHTaXe KaXxaoro
anemMeHTa.

NMPUMEYAHME: AHTBUOpaLMOHHaa MydTa, py4YHON OTCEYHOW ra3oBbli KpaH U NPOKNaaKM - He BXOASAT B CTaHAAPTHYH NMOCTaBKy.

BHUMAHME: nocne MoHTaxa ra3oBow pamnbl COrfacHO cxeMe Ha , Heo6XxoaMmMo NMPOBECTU TECTUPOBAHME HA FTEPMETUYHOCTb
ra3oBoro KOHTypa, cornacHo TpeboBaHuii AENCTBYOLLMX HOPMATMBOB.

Hwxe npvBoasaTcs npouedypbl MOHTaXa KrnanaHHbIX Fpyrn, UCTMoNb3yeMbIX Ha pa3HbIX pamnax.
- pamnbl pe3bboBble ¢ Multibloc Dungs MB-DLE415..420 (pamnbl Rp112 n Rp2)- pamnel pe3bboBbie ¢ Siemens VGD20.. (pamnbl Rp11/2
n Rp2)

- pamnebl coraHuesble ¢ Siemens VGDA40..(pamnbl DN65 - DN8O)

BHUMAHME: nocne MoHTa)ka rasoBoV paMmbl COrfacHo cxemMe Ha Puc. 8, Heobxooumo NpoBecTU TecTUpoBaHME Ha
repMeTMYHOCTb ra30Boro KOHTypa, cornacHo TpeboBaHuii AeNCTBYHOLLMX HOPMATUBOB.

TeXOGCJ'Iy)KVIBaHVIFI N YUCTKM PUNbTPOB (KaK TeX, KOTOpPbl€ HEe BXOOAT B KnanaHHYK rpynny, Tak U TeX, KOToOpble HaxogAaTca

2 BHumaHve: pekomeHgyeTcs ycTaHaBnueBaTb UNBTP W rasoBble KnanaHbl Takum obpasom, 4Tobbl BO Bpems
BHYTPM KinanaHHOW rpynrbl) NMOCTOPOHHME MaTepuansl He nonanu BHyTpb KnanaHos (cM. rmasy "TexobcnyxuBaHue").

MYJbTUBNOK DUNGS MB-DLE 415..420

MoHTax

1.Paccnabutb BUHTBI A 1 B, HO He cHuMaTb ux (Puc. 9 n Puc. 10)

2. OTBMHTUTE BUHTBI C n D (Puc. 9 n Puc. 10)

3. YcraHoBuTb MynbTnbnok mexay peabboBbiMu donaruamm (Puc. 11)
4. MNMocne MOHTaxa NPOBEPUTL MPOBEPUTL FEPMETUYHOCTb U paboTy.
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Nno3nUn NP MOHTAXE

Puc. 9 Puc. 10 Puc. 11 Puc. 12

rasoesnie knanaHbiSiemens VGD20.. u VGD40.. - Bapuahm ¢ SKP2.. (ecmpoeHHbIM cmabunu3zamopom
daesieHusi)
Mornmax

[nst moHTaxa aBonHoro razosoro knanaHa VGD..., TpebytoTes 2 donaxua (ana mog. VGD20..conaHubl nvetoT pessboy);

BO n3bexxaHune nonagaHusi NOCTOPOHHMX TeN B KnanaH, B NePBY0 o4epeb YCTaHOBUTbL (hriaHubl;

Ha TpybonpoBoae, MOYUCTUTbL YCTAHOBMNEHHbIE KOMMOHEHTbI M 3aTEM CMOHTUPOBATL KranaH;

HanpaBfieHne NoToka rasa A0SKHO CriejoBaThb YKasaHWIo CTPeku, n3obpaykeHHoM Ha Kopryce knanaHa;

ybeoutbcs B TOM, 4TO 6onThl Ha donaHuax TwaTtenbHO 3aTAHYThI;

NpoOBEPUTb Ha FTEPMETUYHOCTb MOACOEeANHEHNS BCEX KOMMOHEHTOB;

ybeautbes, 4to O-o6pasHble NPoKIagKv NpaBUITbHO pacnonoXeHbl Mexay dnaHuamu n knanaHom (tonesko ans VGD20...)
ybeauTbcs, YTO NPOKNaAKu NPaBUibHO pacnonoxeHbl Mexay dpnaHuamm (Tonbko ans VGDA40...)

MoacoeanHnTs TPyObKy Ans oTbopa gaBneHus rasa (Ha pucyHke TP) K COOTBETCTBYKOLUMM COEAMHUTENbHBIM AeTansm,
pacrnorioXXeHHbIM Ha ra3onpoBOAE, MOCre ra3oBbiX KranaHoB: AaBfieHMe rasa AOSKHO oTOMpaTbCsl Ha pacCTOSHUM PaBHOM
npuMepHoO 5 HOMUWHanbHbIM AuameTpam Tpybonposoaa.

MoncoepmnHnte TpyOky Ans otbopa AaeneHns rasa (TP Ha pucyHke - Tpybka NocTaBnsAeTcs pa3gernbHO C Hapy>XHbIM AuaMeTpom 8 MM) K
cneumarnbHbIM COEANHEHUSIM Fa30MpPoBOAa NOCHE ra3oBbIX KManaHoB.

OcTaBbTe OTKPLITEIM OTBEpCTME ANns BbIOpocoB B atMocdepy (SA Ha pucyHke). Ecnv yctaHoBneHHas npyxuHa He COOTBETCTBYET
TpeboBaHNAM PErynnpoBKX, 06paTUTECh B HALLW CEPBUCHBIE LIEHTPbI, YTOObLI BaM OTNPaBUIM NMOAXOOALLYHO MPYXUHY.

A BHUMAHME: gnadparma D ncnonHutensHoro mexaHnaMma SKP2 gomkHa HaxoguTbesi B BepTUKanbHoOM nomnoxeHumn (Puc. 15).

A BHUMAHMUE: cHaTue 4 BUHTOB BS BeOéT K Bbixoay U3 cTpos perynsaTopal

no3vun NP MOHTAXKE SIE-
MENS VGD..

Puc. 16
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Puc. 17

[nanasoH perynmpoBaHuna aaeneHud, nepen KranaHHom rpynn0|7| MEHAETCA, B 3aBUCUMOCTU OT TUNa NPYXWHbI, BXOASILLEN B KOMMMEKT
KranaHHom rpynnbl.

O6o3HauyeHus
1 npyxuHa
2 3arnyLika

Fpynna ra3oBbix knanaHoB SIEMENS VGD c¢ wucnonHuTenbHbIX
MexaHusom "SKP":

Huana3soHn pabomsi (M6ap) 0-22 15-120 100 - 250

Lieem npyxuHbI HelTpanbHbIN XKenTbIn KpacHbIi

WAcnonHutenbHbIN MexaHusm "SKP"

BHUMAHME: nocne moHTa)xa rasoBoy pamrbl COrflacHo cxeme Ha Puc. 8, Heobxogumo npoBecTy TECTUPOBaAHME Ha
repMeTMYHOCTb ra30BOro KOHTYpa, COrnacHo TpeboBaHUn AEACTBYHOLLMX HOPMATHBOB.

[Mocne MoHTaXxa rasoBow pamnbl BbINOMHUTL 3NEKTPUYECKME NOACOEANHEHMS €€ KOMMOHEHTOB: KNnanaHHoM rpynnbl, pene gaBneHna n
6noka KOHTPONA repMmeTn4yHOCTU.
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MCHOﬂbSyeMble HaCOCbl MOT'yT yCTaHaBNMMBaTbCA KakK B O,EI,HOpr6HbIX cucrtemax, Tak u B ,D,Bypr6HbIX.

OOHOTPYBHAA CUCTEMA : ucnonb3yeTcst ogHa Tpyba, KoTopasi OTXOOAUT C HEKOTOPOro pacCTOsSHUSI OT iHA EMKOCTU U JOoCTUraet
BXofa Ha Hacoc. OT Hacoca, XWUaKoe TOMMMBO NoA AaBrieHneM noaaeTcst Ha hOPCYHKY: OfHA YacTb BbIXOAWUT C (POPCYHKM, a OCTaToOK
TONMMBa BO3BpaLlaeTca Ha Hacoc. lNpu aToW cucTeme, ecrnim NpUCyTCTBYET BUHT Gannaca, ero HeobXxoAMMO CHATb, @ OMUMOHHOE
oTBEpCTME AN 0OpaTHOro xo4a TONMMBA Ha KOPMyce Hacoca, AOMMKHO ObiTb 3aKPbITO FIYXOW 3arfyLLUKOW.

OBYXTPYBHAA CUCTEMA: ucnonb3yeTca ogHa Tpyba, KoTopas coeauHSeT eMKOCTb CO LUTYLLEpOM Ha BXOAE Hacoca, Kak B
ofHOTpPYbHOM cucTeme, 1 elle ogHa Tpyba, KoTopas oT WwTyuepa obpaTHOro xoga TONMMBa Hacoca NOACOEANHSIETCS, B CBOKO OYepeab,
K eMKoCTW. Becb manuuiek MasyTHOro (OuM3ernbHOro) TonnMea BO3BpALLAETCsl, TakKMM 00pa3oM, B EMKOCTb: CUCTEMA, 3HAUYUT, MOXET
cunTatbCca camocnuBHOW. Ecnu npucyTcTByeT BHYTpeHHu 6arnnac, To HeobxoaMmo BCTaBWUTb BUHT B OTBEPCTME BO M3bexaHue
NPOX0XAEHNsI BO34yXa M TONMMBa Yepes Hacoc.

["openkun BbIXOAAT C 3aBOAA-M3rOTOBUTENS NOArOTOBMNEHHbIMU K ABYXTPYOHOW cucTeme nogayn Tonnvea. Bo3amoxHoO TpaHcdopmaums
Onst Nofayn TonnvMBa C NOMOLLbK OAHOTPYOHOM cUCTEMbI (pekoMenyemasi Npu rpaBUTaLMOHHON Nofdade), kak 3TO OMNMCaHo BhiLLe.
[ns nepexoda c ogHOTPYOHOW cucTeMbl Ha OBYTPYOHYH, HeobGxoaMMo BCTaBWUTb BMHT Oalnnaca, B cooTBeTcTtBuuM ¢ G (Hacoc ¢
BpaLLeHeM NPOTMB YaCOBOW CTPESIKM - ECIIN CMOTPETb Ha OCb).

BHUMAHME: V1ameHeHne HanpaBneHns BpaLleHnsa Hacoca NpuBeAET K UBMEHEHNIO BCEX NOLKITHOHEHNIA.

SUNTEC E4-E6-E7 1001/1069

Cé6poc eo3dyxa
B /J,Bypr6HbIX yCTaHOBKax C6pOC BO3ayxa aBTOMaTUYECKUI: OH npoucxognT 4epes CIIMBHYKO BblEMKY, BbINMOJNTHEHHYIO HaA NMOpPLUHE.

B OJJ,HOpr6HbIX yCTaHOBKax Heobxoanmo paCCJ'IaGVITb OOVH 13 WTyuepoB Ana 3a6opa OaBrieHns Ha Hacoce, C TeM, 4Tobbl BeCb
BO34yX Bbilles1 N3 CUCTEeMbI.

Onwucaxwue
Suntec E6 - E7 1069
2 B 75T 1) BcacbiBanve/LlLUTyuep
S3KOCTb TOMNMMBa Al cLt BakkymeTtpa G1/2
BsizkocTb 130°C makc. 2) OBpaTHbIit xon G1/2
TonnueaTemnepaTtypa 3) K dopcyHke G1/4
Tonnmea 4)Wryuep maHomeTpa G1/8
[aBneHue Ha Bxogemakc. [3.5 bap 5) Wtyuep  BakkymeTpa/
ObpaTtHoe gaBneHue 3.5 6ap BcacblBaHue
[aBnexHve Ha Bxoge MUH. |- 0,45 6ap Bo usbexaHne 6) Perynstop AaBneHus
obpasoBaHus rasa
CKOpOCTb BpaLleHus 3600 obop/makc

lModcoeduHeHuUe wnaHa208

,D,J'IFl TOro, YToObl NOACOEAMHUTD LUMAHMN K Hacocy, OencTBoBaTb cnegywuwmm o6pa30M, B 3aBMCMMOCTWN OT MoAenn nocraBnaemMoro
Hacoca:

1). CHATb rarnyLuKkM ¢ oTBepcTui Bxoga tonnmea (A) n obpartHoro xoaa (R) Ha Hacoce;

2). 3aKpyTUTb BPALLAIOLLMECS ralki ABYX LUMNAHIOB HAa HACOC, CTapasiCh He CryTaTb BXOA TONnMBa ¢ obpaTHbIM XxoaoM: BumatensHo cneauts 3a
CTpenkamu, OTLITaMMNOBaHHBIMU Ha Hacoce, KOTOPbIE YKa3blBaOT Ha BXOA TONMMBA W 06paTHbIN X0A (CM. NpeabiayLumi naparpad)

Suntec E..
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lModknro4yeHue cxxamozo eo3dyxa
[Ins nogknoYeHns cxaToro Bo3gyxa 06paTuTbCs K H/XeCneayloLWwmM pUCcCyHKam:

dunetp perynsTtopa (cm. Puc. 39)

lMpaesuna ucnonb308aHuUsi MOMNJIUBHbLIX HACOCO8

Ecnn ucnonbsyetcs ogHoTpybHas cuctema, ybeamTbCs B TOM, YTO BHYTPM OTBEPCTMS OOpaTHOro xopa TomnmBa OTCYTCTBYeT
OannacHbll BMHT. Hanuume 3TOro BMHTA MOXET MellaTb HopMarbHOW paboTe Hacoca M MOXET SIBUTbCA MPUYMHOWN €ro
NOBPEXAEHUSI.

He pno6aBnATb B TONNMBO pasHble Npucagkm Bo n3bexaHve obpasoBaHns COeAMHEHWNI, KOTOPbIE CO BPEMEHEM MOTYT OTIIOXKUTLCA
mMexay 3ybbamu 3ybyaToro koneca v 6nokmMpoBaTh €ro.

3anonHuB LMCTEPHY, He BKMYaTb ropenky cpasy, a nogoxaaTb HEKOTOpoe Bpemsi ANA Toro, YTobbl NOABELUEHHbIE B TONMMBE
npUMecK ycnenm ocecTb Ha AHO LIMCTEPHbI U HE BCACbIBanuncb HACOCOM.

Mpn nepeBoM 3anycke Hacoca B 3KCMfyaTauuio B crydvae, ecnu npegycMoTpeHa paboTa BXOMOCTYI B TeYeHuWe pas3yMHOro
BpeMeHu (Hanp., Npu HanuyMm OnvHHOro TpybonpoBoda BcacbiBaHWs, A06aBWTb CMa3oyHOE Macro B Hacoc 4epes LTyuep
BaKyymMmeTpa.

Bo Bpems npukpenneHusi Bana ABurartens K Bany Hacoca, He oka3blBaTb HOKOBOro MnM OCEBOr0 Haxuma Ha Basn, Bo nbexaHve
Ype3MepHOro N3Hoca CoeAMHUTENbHOW MYThI, MOBbILLEHNS YPOBHS LWyMa, Neperpy3ku 3yb4yaToro koneca oT ycunms.

Hanunune Bo3agyxa B TpybonpoBogax He gonyckaeTcs. B cBA3M ¢ 3TUM Mcnonb3oBaHne npucnocobneHnii 6uiIcTporo coeanHeHUs
He pekomeHpayeTcs. Mcnonb3oBaTb pe3bOoBblE MMM MEXaHUYECKME YMIOTHUTENbHbIE (PUTUHIN. 3aKynopuTb COEAVHUTENbHbIE
pe3bObl, KONMeHa M TOYKU COEAMHEHUS CbEeMHbIM YMMOoTHEeHVWeM noaxopsuiero Ttuna. CBecT K HeobGXoAMMOMY MUHUMYMY
KONMMYECTBO CLENIIEHUI, NMOCKOSBbKY OHM BCE ABMSAOTCA NOTEHUMAaNbHbIMU UCTOYHUKAMM YTEYEK.

He ponyckaeTcs ucnonb3oBaHne TedrnoHa Ans coeQuHEHWs LUNaHroB BCcacbiBaHWs, Nodady n obpaTHoro xoaa, BO usbexaHue
nonagaHnss B CUCTEMY 4acTuL, 3TOro MaTepuana, KoTopble OCSAalT Ha unbTpax Hacoca M (POPCYHKM, yMeHbLUas
ahbpekTMBHOCTL UX paboTbl. PekomeHayeTca ucnonb3oBaTb YNNOTHUTENbHbIE pe3nHOoBble Kombua OR unm mexaHudeckme
YNAOTHUTENM (CTpenbYyaThie U KOMbLEBbIE MEAHbIE U aNtOMUHUEBbBIE NPOKIAaaKK).

PekomeHayeTcs yCcTaHOBUTL BHELWHUIA (nnbTp B TPy6ONpOBOAE BCackbiBaHUSA Nepes HaCOCOM.
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CXEMA 3JEKTPUYECKUX NOOKNIOYEHUIA

COBNMIOOANTE OCHOBHBIE MPABUNA BE30MNACHOCTU, YEEOUTECH B MOACOEOVHEHUU 3A3EMINEHUA K CUCTEME, NMPU
MOACOEAVMHEHUU BYOLTE BHUMATENbHbI M HE MOMEHAWTE MECTAMWU ®A3Y U HEWATPANb, MOOrOTOBLTE
ONOPEPEHLNATNBHBIA, TEPMOMATHUTHbIA BbIKMIOYATENL, MOAXOASALWWIA ANA NOAKNIOYEHUA K CETW.

BHUMAHMUE: npexae, 4eM BbINOMHATb 3NIeKTpUYeckme NoaknoyYeHus, ybeautecb B TOM, YTO BbiKnio4vaTesb
cuUcTeMbl ycTaHOBIEH B nonoxeHue “BbIKIT” , a rmaBHbIN BbIKIKO4YaTeNb ropesikv ToXxe HaxoauTcsi B
nonoxeHuu 0 (OFF - BbIKII). MpouuTante BHuMmarensHo rnasy “MPEOYMNPEXOEHUA”, B yacTtu “Onektpuyeckoe
nutaHue”.

® CHVMUTE KPbILIKY BTPOEHHOIO arekTpoLuTa.

® BeoinonHute AneKTpuyeckne noacoeamHeHna K KIeMMHOW K0p06Ke B COOTBETCTBUMN CO CXemMaMu, OaHHbIMW HWXEe; nNpoBepbTe
HanpasneHne BpalleHna asuratend BeHTUNATopa U yCtaHoOBUTE Ha MECTO KPbILLKY aN1eKkTpoLwunTa.

BHUMAHMUE: Ha ropernke ycTaHOBMeHa nepembiyka Mexay knemmamu 6 n 7. B cnyyae nogcoeanHeHus TepmocTaTta
6onblioro/manoro nnameHn yéepure AaHHy0 nepembiyKy nepep nogcoeAMHeHMEM TepMmocTara.

BAXHO: MpucoeaunHss anekTpuyeckue nposoga B KiieMMHou Kopo6ke MA, y6eauTech, YTO NpoBOA 3a3eMIeHus
A ONUHHee NpoBoAoB ¢ha3bl U HeUTpanwu.

BHUMAHMUE: 6b1n npeaycMoTpeH BcriomoraternbHbIA KOHTaKT (kneMmbl Ne507 u 508 kneMmHon kopo6ku MA),
KOTOpble HEO6X0ANMO NOAKMNIOYNUTL K aBapUNHOW cucTemMe (aBapuinHas cUrHanu3auunsa/oTkrnoyYeHne NuTaHus) B
cryvyae Henomnagaku KOHTakTopa Ma3yTHbIX pe3ucTopoB (Cm. Puc. 18 - Puc. 19).
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Puc. 19 - Fopenku moaynupytoLime Puc. 21: CoegnHeHve gaTunkos
(#) KoHTakT 6€3 Harpysku Ans CUrH. HEUCH. KOHTaKTopa Pe3ncTopoB

noacoeauHeHne AaT4yMKoB C MOMOLLbIO 7-MW MOMOCHOMO COEAVHUTENBHOIO
pasbema (Puc. 20), ans nogkntoyeHun cmoTtpute Puc. 21

Puc. 20
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lMpucoeduHeHue HazpesameJsibHbIX 3/IeMeHmoae (0s1s1 nodozpesa Ma3yma)

2.4 -45 kBT 8 -12 kBT
400V
R1
L1 L2
R2
R3
L3
Puc. 22 Puc. 23
18 - 24 kBT COEAVHEHMUE 3NEKTPOOBUINATENA
400V 230V X 4oov /\ 230v

w2 u2 V2 w2 U2 V2

U1 Vi w1
? ? ? u1 Vi w1
L1 L2 L3 L1 L2 L3

Puc. 24 Puc. 25

BpameHue deuzamenell eeHmuJsismopa u Hacoca

Mocne 3aBepLUeHUS BbINOMHEHWUS ANIEKTPUYECKMX COeAVMHEHWI TOPENikM NPoBepbTe HanpaBneHve BpalleHns asuratens. [euratens
[JOIDKEeH BpallaTbCs B HanpaBreHuW, ykasaHHOM Ha kopnyce. B cnyyae HenpaBunbHOro BpalleHWsi MHBEPTUPYWTE TpexdasHoe
nMTaHue 1 BHOBb NPOBEPbTE HanpaBrieHWe BpalleHUs ABuraTensi.

NMPUMEYAHMUE: ropenkn paccuntaHbl Ha TpéxdpasHoe nutaHue 400 B; B cnyyae ncnonb3oBaHusa TpéxdasHoro nutaHmsa 230
B Heo6xoAMMO M3MEHUTb 3NeKTPUYEeCKMe COeAVMHEHUS BHYTPUM KIIEMMHOW KOPOOKW 3neKkTpoaBuratens M 3aMeHUTb
Tepmopene.
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PekomeHdauuu Mo 8bINMOJIHEHU cucmeM Nod20moeKuU U nodayu Ma3ymHo20 mornsuea

B3apavelt aToro naparpada siIBNsieTcs U3NoXeHNe pekoMeHAaLMi Mo BbINOMHEHMIO CUCTEMBI MoAaYM TONNMBA Ha FOPErKKM, KOoTopble
MCMNONb3YIOT TSHXKENoe Xuakoe Tonnmeo. ns Toro, 4ytobbl B pesynsraTte NonyyYnTb XOPOLUYHO U perynsipHyo paboTy ropenok, o4eHb
Ba)HO, YTOObI CCTEMA NOAAYM TOMMMBA K ropernke Obina BbIMOMIHEHA COrMacHO onpeaerneHHbIX Kputepues. Huke nepedncneHsi
HEKOTOpbIE U3 HUX, KOTOPbIE, ECTECTBEHHO, HE OMKHbLI U HE MOTYT ObITh MCHEPNbIBAOLLMMK B 3TON 06nacTu.

Hy)XHO y4ecCTb, YTO TSXKENOEe XNAKOEe TOMMMBO - 3TO CMMLLKOM 060OLLEHHBIN TEPMUH 1 BKITHOYAET B cebst GonbLuoe pasHoobpasue
PU3NKO-XMMUYECKNX XapaKTEPUCTUK, NPeXAe BCero BA3KOCTb. CrNMLLIKOM BbiCOKasi BA3KOCTb HE MO3BOMSIET HACOCY BCachiBaTh
TOMMMBO, BCNEACTBUM STOT0 CTAHOBUTCSH HEOBXOAUMBIM €ro NOAOrPeEB, YTOObI OHO CMOTNO BecnpPensATCTBEHHO NPOXOAUTL MO
TOMMMBOMNPOOBOAY, @ MPUCYTCTBME YIMEeBOAOPOAOB, 3aKMNaLLMX NPU HU3KOW TEMMepaType U pacTBOPEHHbIX ra3oB, TpebyeT nogaun
Tonnuea nog AaenexHveM. lNogava Tonnuea nog AasneHnemM TpebyeTca Takke 1 Npy ero nogade Ha Hacoc ropenku 6e3 obpasoBaHusa B
HeM KaBuTauuu, Bbi3blBAaeMON briarogaps NoBbILLEHHOMY Pa3peXeHuio Ha BCacbiBaHUN.

Takum obpasom, 3agaden cuctembl NoAaYM TOMNUBA SBMSETCA No4ayYa HAacOCOM TOMMMBA WM NOAOrPeB nocnenHero. Baskoctb
TSKENOTo XWUAKOro TOMMMBA BbIpaXaeTCsi B pa3HbiX eAMHMLIAX UBMEPEHUS; CaMbIMN pacnpOCTPaHEHHbIMU SBMAIOTCA: rpagycbl Mo
OHrnepy - °E, caHTucTokebl - cCT, wkana CanbonTt n Peasya. Tabnuua 3 otobpaxaeT KOHBEPTALMIO OOHON eANHULbI M3MEPEHMS B
apyryto. Hanpumep, BaskocTtb B 120 cCT paBHa 17 rpagycam no OHrmepy. padmk Ha Puc. 26 oTobpaxaeT kaknm 06pa3oM MeHsieTcs
BA3KOCTb TSPKEMOrO XUAKOro TOMNMMBa Npu U3MeHeHun ero temneparypbl. Hanpumep, Tonnmeo, kotopoe npu 50°C MMeeT BA3KOCTb
npumMmepHo B 20 °E, npu ero Harpese Ao 100°C nmeeT BsA3KoCTb npuMepHo 3°E. YTo kacaeTcss BO3MOXHOCTM NepekavmBaHms Tonnmnea
HacoCcoM, TO 3Ta XapaKTpUCTMKa 3aBMCUT OT TUMa Hacoca, KOTOpbI NepekavymBaeT 3To TONMNMBO, XOTHA Ha Avarpamme Ha Puc. 26
LMTMPYETCS OPUEHTUPOBOYHBIN Npeaen, pasHbin 100°E. MNoatomy, He0OX0AMMO CMOTPETE XapaKTPUCTUKM HAacoca, MOCTaBNseMOro
BMecTe ¢ ropenkoin. O6bI4HO, TEMMEepaTypa XUAKOro TONMMBa Ha BXOA4E B HACOC BO3pacTaeT B 3aBMCUMOCTU OT BA3KOCTHU.
O6paTmBLUUCE OMATL K Anarpamme Ha Puc. 27, MOXHO onpeaenuTs, YTo AN TOro, YToObl NepekaymBaTh XUAKOE TONMMBO BSI3KOCTHIO
10°E npwu 50°C, HeobxoamMmMo nogorpeTb ero Ao npumepHo 40°C.

lModozpee mpyb6onpoeodoe

TpebyeTcsa ycTaHOBKa cMCTEMbI Nogorpesa TpybonpoBOAOB M KOMMOHEHTOB CUCTEMbI C LieNbio NogaepXaHus BA3KOCTU B Npeaenax,
Nno3BONIAKOLWNX ero nepekavymBaHue. YeM BblLLE BA3KOCTb U YEM HUXKE TeMmnepartypa Opr)KaPOLIJ,eVI cpeabl, TeM bonee Heo6XO,CI,VIMO
nogorpesaHune

MuHrumanbHoe daesieHue Ha ecacbieaHUU Hacoca (KaK MmorJiueHo20 KOHmMypa, mak u aope.m(u)

CnunwKoMm HMU3Koe AaBneHne CnOCOﬁCTyeT o6paaoBaHmm KaButTauumn (OHa naeT o cebe 3HaTb 3a cyeT onpeperieHHoro 3By|<a): Nno3TOoMY,
npon3BoaunTerib HacoCoB 3adABNAeT MMHUMalribHOe 3Ha4YeHne gaBrieHna Ha Hacoce. B-o6wwem, npu NoBbILWEHNN TeMnepaTypbl XUOKOro
TonnunBa OOMKHO yBenmM4nBaTbCA U MMHMMarnbHO gaBlieHne Ha BCaCbiBaHMM Hacoca BO nsbexaHue rasudumkaummn NPOAYKTOB TAXeNnoro
KNOKOro TONSMBA, 3aKMnaroLLmMX Npu HA3KOMN TemMneparype, a 3Ha4nT U KaButTauun. OdhekT KaBUTaLMmM kKpome yxXyglleHus pa6OTbI
roOpernku, Bbl3blBaeT 6bICprIIZ BbIXO4 13 CTPOs Hacoca. 'padmk Ha Puc. 28. gaet naeto 0 ToM HacKomnbKo AOMKHO Bo3pacTaTb
OaBrneHne Ha BcacblBaHUW Hacoca B 3aBMCUMOCTU OT TeMnepaTtypbl UCMNOJNb3yeMOro XX1UAKoro tonnuea.

MakcumanbHoe paboyee AassieHue Hacoca (Kak morn/iueHo20 KOHmMypa, mak u 20peJsiku)

Heo6xo4MMo MOMHUTB, YTO HACOChbl U BCE KOMMOHEHTbl TOMMIMBHOW CUCTEMbI, TAe LMPKYNUPYET XUOKOE TOMMUBO, UMEIKT TakkKe U
BepXHUI npegen. Heobxooumo Bcerga NpOKOHCYNbTUPOBATLCS C TEXHUYECKOW OOKYMEHTaUMEN, KacatoLlencs BCeX 3TUX COCTaBHbIX
yacten. Cxembl Ha Puc. 30 n Puc. 31, coctaBneHHble cornacHo Hopme UNI 9248 “JlnHmMm nogaym »kugkoro TonmmeBa OT €MKOCTU K
ropenke”, 4EMOHCTPUPYIOT KakuM 0Opa3om [OMmKeH ObiTb BbINOMHEH KOHTYP NuUTaHusA. Ons Apyrx cTpaH - criegoBaTb HopMaTvBaM,
OEVCTBYIOLMM Ha mecTax. Pacuer TpybonpoBoAoOB, BbIMOMIHEHME M pacyeT OOOrpeBaroLlert CUCTEMbl U ApYyrme KOHCTPYKTOpPCKMe
OeTanu BXoaAT B NPSAMYK KOMMETEHLMIO MPOEKTMPOBLLMKOB CUCTEMbI U COCTaBUTENEN NPOeKTa.

PezaynupoeaHue momniueHo20 KOHmMypa

B 3aBMCUMMOCTM OT BA3KOCTU UCMOSMb3YEMOTO TSRKENOr0 XXUAKOro TONMNMBA, B HXKECTEeAyoLLen Tabnuue npuBedeHbl OPUEHTUPOBOYHbIE
3HayYeHUs1 TeMnepaTypbl U AaBMeHUs, Ha KOTopble HeobxoamMo oTperynupoBats cuctemy. MIPUMEYAHMUE: guanasoHsl Temnepartypbl
W [aBreHusl, NpUeMreMble KOMMOHEHTaMU TOMMMBHOIO KOHTYpa, AOIMKHbI ObiTb CBEPEHbl C TEXHUYECKMMU XapakTepucTuKamu

Mcnosib3yemMbiX KOMNOHEHTOB

OABITEHUE | TEMMEPATYPA
BA3KOCTb MPU 50 °C TOMNUBHOIO | TONNIMBHOIO
KOHTYPA KOHTYPA*
°E 6ap °C
3 7 1-2 20
7 15 1-2 50
15 50 1-2 65

Tab. 1 - ToNnMBHbLINA KOHTYP NoAa4yun TonnMea - rmapaenuyeckas cxema 31D0081, Hacoc Ned
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Peaynupoeku 2openku

B 3aBNCMMOCTH OT BA3KOCTM MCMOMNb3YEMOro TSXENoro XuaKoro TONNMBea, B HUXecneayLen Tabnuue npMseaeHbl OPUEHTVPOBOYHbIE
3HavYeHnss TemnepaTypbl U AaBNeHWs, Ha KOTopble HeobxoaMMO OTperynmpoBaTb KOMMOHEHTbI ropenku. TemnepaTtypa XWOKoro
TOMNMNMBa, KoTopas 3agaeTcs Ha “TepmocTtaTe peanctopoB” TR, gomkHa GbITb Takon, YToObl NPY Heln BA3KOCTb TOMMMBA Ha POPCYHKe

Obina paBHa npumepHo 15°E.

NABNERVIE
TONNMBA
NOCHE
OABIEHVE |pEryniiP6BO| TEMMEPATYPA | TEMNEPATYPA | TEMNEPATYPA | TEMMEPATYPA
RIS IR | RSO, AR e Yoot
Ne2 HA | KRANAHA | PESUCTOPOBTR* | PE3UCTOPOB | pespcTopoB O PABOTY.
:§ID-0080) PACXONA TR TRS CUCTEMbI TCI
(Ne15 HA
31D0080)
MIWH. [MAKC.| MWH. | MAKC.
E BAP BAP C C C C
3 | 7 25 7-9 | 20 100 115 170 80 50 - 60
7 | 15 25 7-9 | 20 125 140 190 100 60 - 80
15 | 50 25 7-9 | 20 145 160 190 110 70-90

Tab. 2 - Nopernka - rmapaenuyeckas cxema 31D0080, Hacoc Ne2

* Temnepatypa Ha nogorpesarene JormkHa ObiTb OTperynnupoBaHa Takum 06pa3om, 4Tobbl MMeTb Ha hopCyHKke BA3KOCTb mexay 1.4 n
1.6 °E.

**[laBneHne MasyTHOro TONNMBA, TaKkKe KaK U CKaToro BO3Ayxa AN ero pacnbineHns, He 4aeTcs B Ka4ecTBe OQHO3HaYHOW BENUYUHDI,
HO JaeTcs B BUAe LIenoro uHTepsana BenvymH. Ha mecte MoHTaxa Heobxoaumo HalTv NOAXOAsLee KOMNPOMMCCHOe 3HadeHve. Ha
rpacuke Ha CTp. 30 MOXHO yBMAETb, YTO POPCYHKa MMEET CUINBbHO BapbMpPyeMblil AMana3oH perynnpoBKu.
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TABJIMUA KOHBEPTALUW EOUHUL UBMEPEHUA BA3KOCTU

YHUBEPCAIJIbHbI CEKYHAbI CEKYHAbI CEKYHObI
KUHEMATUYECKAA BA3KOCTb rPAOYCHbI MO E CEKYHObI CEUBONTA PEVOBYOA Ne1 CEVIBONTA Ne2
(CAHTUCTOKC) cCt SQHIMEPY (°E) CAUBONT (SSU) dz\slg%ﬂ (CTAHOAPT) (ALI,MVIPAHTV-I)
1 1 31 - 29 --
2.56 1.16 35 - 32.1 --
4.3 1.31 40 -- 36.2 5.1
7.4 1.58 50 - 44.3 5.83
10.3 1.88 60 - 52.3 6.77
13.1 217 70 12.95 60.9 7.6
15.7 2.45 80 13.7 69.2 8.44
18.2 2.73 90 14.44 77.6 9.3
20.6 3.02 100 15.24 85.6 10.12
32.1 4.48 150 19.3 128 14.48
43.2 5.92 200 23.5 170 18.9
54 7.35 250 28 212 23.45
65 8.79 300 32.5 254 28
87.6 11.7 400 41.9 338 371
110 14.6 500 51.6 423 46.2
132 17.5 600 61.4 508 55.4
154 20.45 700 71.1 592 64.6
176 23.35 800 81 677 73.8
198 26.3 900 91 762 83
220 29.2 1000 100.7 896 921
330 43.8 1500 150 1270 138.2
440 58.4 2000 200 1690 184.2
550 73 2500 250 2120 230
660 87.6 3000 300 2540 276
880 117 4000 400 3380 368
1100 146 5000 500 4230 461
1320 175 6000 600 5080 553
1540 204.5 7000 700 5920 645
1760 233.5 8000 800 6770 737
1980 263 9000 900 7620 829
2200 292 10000 1000 8460 921
3300 438 15000 1500 13700 --
4400 584 20000 2000 18400 --
Tab. 3
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OpneHTUPOBOYHbLIN rpaduk TeMnepaTtypbl XMOKOro TonsimuBa Ha BXxoge Hacoca ropesfiku, B 3aBMCUMOCTU OT BA3KOCTMU.

[Mpumep: ecnn nmeeTcsa xunakoe Tonnmeo ¢ BA3kocTblo 50 °E npu temnepatype 50 °C, TemnepaTypa Xuakoro TONAMBa Ha nogadve

Hacoca gormkHa 6biTb 80 °C (cM. rpadvk).

TEMNEPATYPA TOMNUBA HA NOOAYE B HACOC
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OpueHTUpPOBOYHaA AuarpamMmma Temnepatypbl pacnbifieHUs XKMAKOro TONIMBa B 3aBMCMMOCTU OT BS3KOCTH.
[Mpumep: ecnu nmeeTcs TONNMBO C BA3KOCTbLIO, paBHo 50 °E npu TemnepaTtype 50 °C, To TemnepaTypa pacnbifieHus Tonnuea byaet

coctaBnaAtb oT 150 go 160 °C (cm. rpaduk)
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rMMAOPABJIMYECKUE CXEMbI

BXO[4 XNOKOCTU OANnA nogorpesa

Puc. 30 - 3ID0081 — N'mgpaenuyeckasi cxema

HEATING MEDIUM INLET
INGRESSO FLUIDD RISCALDAMENTO

HEATING MEDIUM OUTLET ():I

OﬁpaTHbIVI X0 XnOKoCTU Ans nogorpesa RITORND FLUIDO RISCALDAMENTO

rpynna perysimpoOBKN | PRESSURE GOVERNOR UNIT
GRUPPD SFIORO
[aBneHus Tonnuea

BXO[ XNOKOCTU ANnA nogorpesa

([CLE]
X7 ®

BURNER N* 1 BURNER N* 2
lopenka Ne1 SEE THE BURNER P&ID SEE THE BURNER P&ID
CM. CXeMbl roperku BRUCIATORE N* 1 BRUCIATORE N* 2
VEDI IL PAID DEL BRUCIATORE VEDI IL PRID DEL BRUCIATORE
| }
Y X3 20 30
21 }[ 31 l:u
10 2 2829 t 1
@
_ . ~ R 99
[« " z
AAsT 27
" 13 14
OOE
AUX OIL_PUMPING UNIT OCHOBHas HaCoCHad rpynna
“% E" 7§ GRUPPO POMPA AUSILIARID, Py
[= J—

MAIN OIL PUMPING UNIT
GRUPPO POMPE PRINCIPALE

MAIN TANK UNIT
CISTERNA PRINCIPALE

HEATING MEDIUM INLET
INGRESSD FLUIDD RISCALDAMENTO [=3
HEATING MEDIUM OUTLET c:l

RITORND FLUIDO RISCALDAMENTO
o6paTHbIN XOf KMOKOCTY AN
nogorpeea

GRUPPD eeRrATon: GIURNALIERD BCnomMoraTtesibHadA HacoCHasa rpynna

OCHOBHas HacocHada rpynna

OCHOBHas LCTepHa
HEATING SYSTEM: SEE MANUAL TEXT

TRACCIATURA: VEDI TESTO NEL MANUALE
pa3meTKa nNMHUK nogorpesa (CM. TEKC MHCTPYKLNIA)

[openka Ne2
CM. CXEMbI Fropenku

ONGILE6EON - SYOINN "g'1°D
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31D0081 | OBO3HAYEHUA

POS PAMIMA XMWOKOIo TOMMBA
|1 |LI,V|CTepHa
OCHOBHAA HACOCHAA reynnaA

2 Kpan
3 dunbTp
4 Hacoc ¢ anektpogsuratenem
5 [MpepoxpaHuTenbHbIV KnanaH
6 O6paTHbIN KnanaH
7 KpaH
8 MaHomeTp
9 Pene makcumansHoro gasnenusi - PO MAX

CNYXXEBHAA EMKOCTb
10 CnyxebHasi eMKOCTb
11 MepBasi oborpesatowas rpynna
12 OneKkTpu4eckunii pesancTop
13 MaHomeTp
14 Pene makcumansHoro gasnenusi - PO MAX
15 Pene mnHnmansHoro gaesnexus - PO MIN
16 TepmocTat MuHMManbHon TemnepaTtypbl - TCN
17 TepmomeTp
18 TepMocTaT MakcumarnbHon Temnepartypsl - TRS
19 Tepmoctat - TR
20 KpaHn
21 KpaH

FPYNMNA PEFYNAPOBKW OABINEHUA TOMINUBA
22 MaHomeTp
23 KpaH
24 Perynatop nasnexus
25 MronbyaTbIv KpaH
BCMNOMOIATEINIbHAA HACOCHAA IFPYIMNA

26 Hacoc ¢ anekTpogsuratenem
27 [NpenoxpaHnTENbHLIN KnanaH
28 Pene makcumanbsHoro gaenexusi - PO MAX
29 Pene mnHnmansHoro gaesnexus - PO MIN

OPYIT'ME KOMMNOHEHTbI
30 KpaH
31 O6paTHbIN knanaH

ONGILE6EON - SYOINN "g'1°D
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34<

34<

34<

34<

19 18 17

Puc. 31 - T'mgpaBnuyeckas cxema 31D0080

O Y

L COMPRESSED AIR INLET BXO[, CXXaToro Bo3gyxa
_<,I:| INGRESSO ARIA COMPRESSA

T OIL INLET
_<:I INGRESSO OLID COMBUSTIBILE

E|'> TO TANK K €MKOCTHU
AL SERBATOIO

NATURAL GAS INLET
_<:I INGRESSO GAS NATURALE BXOA MpUpPoAHOTo rasa

KOMMOHEHTHI,

nocrtaBnidemMble pa3gesibHO

SUPPLIED LOOSE ITEMS
COMPONENTI FORNITI SCIOLTI

FORNITURA CIB UNIGAS

33
KOMMNOHEHTbI, BCTPOEHHbIE
| | B ropernky
l‘°< ) COMBUSTION AIR INLET ON BOARD ITEMS
INGRESSO ARIA COMBURENTE CEIMPEINENTI A BORDO BRUCIATORE
BXO4 BO34yXa ropeHuda
32
BY
- THE ABOVE P&ID HAS DUNGS MB-DLE VALVE.
PLEASE SEE THE HEREUNDER P&ID INSTEAD OF THE ABOVE ITEM N* 27, IF VGD WITH SKP ACTUATOR ARE FITTED. IN BY

THIS CASE THE FILTER IS SUPPLIED LOOSE.
- IL P&ID QUI SOPRA SI RIFERISCE A VALVOLA DEL GAS DUNGS MB-DLE.

e NON

PER VALVIOLE DEL GAS SIEMENS VGD CON SKP, VEDERE IL P&ID QUI SOTTO CHE SOSTITUISCE IL PUNTD 27 DEL P&ID

QUI SOPRA. IN TAL CASO IL FILTRO E’ FORNITO SCIOLTO

29 27

VGD&SKF’I

CIB UNIGAS noctasnsetcsa gpupmon CIB UNIGAS

R NITURA cIB unicas  HE MocTaBnsieTcst oupmoit CIB UNIGAS

YkasaHHas BbllLe ruapasnuyeckas cxema (P&ID) oTHocuTcs k rasoBomy
knanaHy Dungs MB-DLE. ns ra3osbix knanaHos Siemens VGD ¢
26 NCMOMNHUTENBHBLIM MexaHn3moMm SKP, cM. rmgpaBnmyeckyto cxemy (
P&ID) pnaHHyto Huxe, KoTopast 3aMeHsieT anemMeHT 27 cxembl P&ID
AaHHoW Bbilwe. B Takom cnyyae ounbTp NoCTaBNsieTcs pa3fenbHo.

BXO4 Ma3dyTHOro Tonnunea

ONGILE6EON - SYOINN "g'1°D
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31D0080 OBO3HAYEHUA
nos3 PAMIMA XMWOKOIro TOnnuBA
1 dunbTp
2 Hacoc c perynatopom gaBrneHusi, ¢ aneKTpoaBuraTenem n perynsTopom AaBneHusi
3 Kpan
4 MaHomeTp
5 Bauok -nogorpeBaTens ToNMMBa C 3NEKTPUYECKUMUN pe3McTopamm
6 Tepmoctart - TR
7 TepmocrTart - TRS
8 TepmocrTar - TCI
9 TepmomeTp
10 Perynatop pacxoga
11 OnekTpoknanaH
12 MaHomeTp
13 KpaH
14 WnawHr

PAMMA CXATOIO BO3AYXA

15 Perynatop naBneHus ¢ ounstpom
16 OnekTpoknanaH
17 Pene paBnenus - PAC
18 Perynatop pacxoga
19 O6paTHbIN knanaH
20 LWnaHr
21 OnekTpoknanaH
22 Perynatop pacxoaa
23 O6paTHbIN KNanaH
PAMMNA rA30BAA

24 ®dunbTp (Tonbko ¢ knanaHom VDG)
25 MpepoxpanuTtenbHbIn knanaH MB-DLE co ctabunusaTopom gaBnexHus n ounbTpom
26 MpepoxpanuTtenbHbii knanaH VGD&SKP co ctabunmsaTopom gaBneHus
27 Pene paBnenus - PGMIN
28 Bnok koHTpons repmeTuyHocTh - VPS (ecnv oH noctaBnseTcs)
29 Pene makcumanbHoro gaBneHus rasa - PGMAX (onums)
30 [poccenbHbin KnanaH

PAMMNA BO3[0YXA TOPEHUA
31 BosayLliHasa 3acnoHka ¢ cepBOMNpuUBOAOM
32 BeHTunaTop ¢ anektpoasuratenem
33 Pene paBnenns Bo3gyxa - PA
34 OcHoBHas roperka

ONGILE6EON - SYOINN "g'1°D



Peaynupoeka Ma3ymHbIx mepMocmamoe

Ons Toro, 4ToBbl MMETL AOCTYN K TepMocTataMm, HEOBXOAMMO CHATb KPbILLKY 3EKTPOLLMUTa roperikin: peryniMpoBka BbIMOMHAETCH C
MOMOLLIbIO OTBEPTKM, KOTOPON HEOBXOAMMO BO3AENCTBOBATL Ha BUHT VR, yka3aHHbIN Ha pUCYHKeE.

TCI - PaspewmTenbHbIA TepMOCTaT FOTOBHOCTHU
Ma3yTHoro Tonnusa (Puc. 32)

HacTpouTb 3TOT TepmMocTaT COMMacHO 3Ha4YEeHWN, AaHHbIX Ha
ctp 39.

TRS - MpepoxpaHUTenbHbIA TePMOCTaT CONPOTUBNEHUN
(Puc. 32)

Bo Bpems ucnbiTaHuii Ha 3aBode TepMmocTaT HacTpavBaeTcs
Ha 3HavyeHne npumepHo 190 °C. OTOoT TepmocTtar
cpabaTbiBaeT, korga pabovas TemnepaTtypa npeBbllLaeT
YCTaHOBINEHHOE NpeaernbHoe 3HadeHue. [poBepuTb NpUYMHY
HermonagkMu W BHOBb BBECTM B [JeWCTBME TepmocTaTr C
NMoMoLLbo KHoMkn PR.

TR - TepmocTtaT conpotuBneHun (Puc. 32)

OToT TepmocTaT HeobxoaMMO HacTpamBaTb Ha MpaBUIbHOE
3HayeHne, corracHo rpadguka “BA3KOCTb - Temnepatypa”
(Pvic. 26), a 3aTemM npoBepuT TemnepaTypy C MOMOLLbO
TEpMOMETpa, YCTaHOBMEHHOTO Ha Bauke.

PEryJIMPOBAHUE

Kpueble daeJsieHusI 2a3a e 2o0s106€e C20paHusi 8 3asucumocmu om e20 pacxoda
KpMBble OTHOCSITCA K AlaBlieHUIO B KaMepe cropaHusi, pasHomy 0!

KpuBble faBneHuns rasa B rofioBe CropaHus ropesku, B 3aBUCMMOCTM OT pacxofa rasa, AevCTBUTENbHbI TONbKO B TOM Cryyae, ecnu
ropenka npaBubHO OTperynupoBaHa (nNpoueHTHoe codepxaHue ocTtatodHoro O2 B yxofswmx rasax - Kak B Tabnuue
"PekxomeHgyemble napameTpbl Bbibpocos”, a CO - B npedenax HopMmbl). Ha aton dase ronosa cropaHus, ApPOCCenbHbIV KnanaH u
CepBOMNPUBOL, HaXOAATCA B MaKCMMarbHO OTKPbITOM nonoxeHun. Cmotpute Puc. 33, Ha KOTOpOM M306paxeHo, Kak npaBuIlbHO
M3MepUTb AaBneHve rasa, NPMHUMas BO BHMMaHWE 3HaYeHUs OaBreHns B KaMepe CropaHusi, CHATble C MaHOMeTpa WMnu norb3yschb
TEXHUYECKMMMN XapakTepucTuKamMu KoTnalytunusaropa.

Puc. 33

Onucanue

1 TleHepatop

2 lrtyuep ansa otbopa AaBneHns B KOTNe

3 Lrtyuep ana otbopa AaBneHWs rasa Ha POCCENnbHOM KranaHe
4 MaHomeTp anddepeHumanbHbIi
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3aMep daeJieHus1 Ha 2osl06e c2opaHus

MoacoeAnHWUTL COOTBETCTBYIOLLIME AaTYMKU HA BXOAbl MaHOMETpa: OAIMH Ha wWwTyLep Ans otTbopa aaenenHus kotna (Puc. 33-2), 4tobbl
CHSITb 3HAYEHVe OaBneHusl B kKamepe CropaHusl U Apyroi Ha WTyuep oTbopa AaBneHus rasa Ha ApocceribHOM KranaHe ropernku. (Puc.
33-2), 4TOGbl CHATb 3HaYeHWe [JaBreHus rasa Ha rofioBe cropaHusi. Ha ocHoBaHuu anddepeHUnansHOro AaBneHnsl, CHATOro TakumM

obpasom,

MOXHO BbI4YMCINUTb 3Ha4YeHWe MaKkCUMaribHOro pacxoda rasa, ucnonb3ysa npu 3TOM rpacdnkm KpUBbLIX COOTHOLLEHUS

“naBneHue-pacxon’ B ronose cropaHus, kotopble Bbl HangeTe B cneaytolem naparpade. Vives 3HadeHve AaBneHus rasa B ronose

CropaHua

(ykasblBaeTcsa Ha OopAavHaTe), MOXHO OMNpedenuTb 3HavyeHue pacxoga B Tonke B CTm3/yac ( ykasbiBaeTcs Ha abcuucce).

[Mony4yeHHble JaHHble JOSMKHBI UCNOSb30BaTLCA 4115 perynMpoBaHus pacxoga rasa.

NMPUMEYAHUE: KPUBbLIE “OABNEHUE - PACXO[ FA3A” OPUEHTMPOBOYHbLI; OANA MPABUNBLHOW PEMYNUPOBKU
PACXO[A FA3A OBPATUTBLCS K MOKA3AHUSIM CYETUMKA.

Kpueble daeJieHusl 8 20/108Ke c2opaHus - pacxoda easa

OABJTIEHVE ' ASA B T'OJIOBKE
CIrOPAHUWA, mbap

KP60-VS KP73A-VS
28 20

247 / 15 4

20 + /
10 +
16 1 /

12 4+ ST

81 0 / : : : : : :

4 _~ 25 50 75 100 125 150 175 200 225 250
-

0 PACXOL NMPNPOOHOIO rA3A cr.m3y

30 40 5 60 70 80 90 100 110 120
PACXO[] MPUPOHOIO MA3A c1.m%/y

>

BHUMAHME: npexae, 4eM 3anyckaTb roperiy, yoeamTbcsa B TOM, 4TO BCe PyYHble OTCE€YHbIe KnamnaHbl rasa
OTKPbIThI M NPOBEPUThL, YTO 3HaYE€HME AaBNEHUSA Ha BXOAe pamrbl COOTBETCTBYET 3HAaYE€HUAM, YKa3aHHbIM B
naparpade “TexHu4eckue xapakrepuctuku”. Kpome Toro, y6eanTbCcsA B TOM, YTO FIaBHbIN BbIKMOYaTeb nogaim
nuTaHue BbIpyGneH.

.BHUMAHMUE: TNpwn BbINONHEHUN onepauuin KanMbpoBKU He BKIOYaAWTE ropernky C HeAOCTaTOYHbIM PacXO4OM BO3AyXa
(onacHocTb 06pa3oBaHMsA MOHOOKCKAA yrnepona); ToM cryvae, ecnu 3To Npons3onaeT, HeobxoaMMO YMEHbLUNTL MeaNEeHHO
nogavy TOnnnBa 1 BEPHYTbCSA K HOpMarbHbIM NoKasaTensam npogykToB Beibpoca.

BHUAMAHUE! ONNOMBUPOBAHHbIE BUHTbl KATETOPUYECKW 3AMNPELWLAETCA OTKPYYUBATbL! FAPAHTUA HA
OETAJb TEPAETCA!

BAXHO! U36bITOK BO3ayxa perynupyeTcsi CornacHo pekoMeHAayeMbIX napaMeTpoB, MPUBOAUMBIX B criefyoLen
Tabnuue:

PekoMeHayeMble NapameTpbl ropeHus
T PekomeHnayemoe 3HayeHve PekomeHnayemoe
onnueo CO, (%) aHauenme O, (%)
MpupoaHbIv ras 9+10 3 +48
MasyTHoe Tonsmeo ¢ . )
BA3KOCTbi <= 7°E npn 50 °C M+12 42+ 6.2
MasyTHoe Tonmmeo ¢ . .
BA3KOCTBIO >= 7°E npu 50 °C 11 +12.5 47 + 6.7
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Bnok koHTpons repmeTnyHocTtu VPS504

[aHHbI BroK KOHTPONMMpYyeT TrepMETUYHOCTb OTCEYHbIX Ta30BbIX
KrnanaHoB.

lMpoBepka OCyLLEeCTBNSETCS, Kak TONbKO TepMocTaT KOTna nopaét
CurHarn, paspellarlLmin nyck ropenku. Npu nomoLwuy BHYTPEHHEro
MemOpaHHOro Hacoca B WUCMbITAaTENbHOM KOHType co3aaétcs
paBneHne Ha 20 wmbap Bblle AaBneHus nogjadv rasa.ns
npoBefeHNsA MPOBEPKM NOACOeAUHMTE MaHOMETP K LITyuepy And
otbopa pgaenennss PA. EcnM  npoBepka  3aBepLumnacb
MOMOXWUTENbHO, Yepe3 HECKOMbKO CeKyHA 3axuraeTca >xénrtas
namnouyka LC.

B npotuBHOM cnydae 3aropaeTcsi KpacHad namnouka LB,
CUrHanm3npyoLas coctosHme G6nokupoBku. YTobbl nepesanyctutb
ropernky, Heo6xoanmo AebnokMpoBaTh OMOK yNpaBneHUsl HaxaTuem
Ha 3Ty KHOTMKY.

Puc. 34

L] PerJ'IVIpOBKa pacxoga Bo3dyxa U TonsiMBa cCHayana ocyulecTtBndeTca npu pa60Te ropesikKn Ha MaKCUMarnbHOW MOLLHOCTU

(“6onbLuoe nnams”), COOTBETCTBEHHO, BO3AENCTBYS Ha BO3AYLUHYO 3aCMNOHKY U BapbUpPyeMbIi CEKTOP..
® .[lpoBepuTb, YTO NapameTpbl BbIOPOCOB HAXOASATCA B paMKax peKoMeHAYyeMbIX NpedenbHbIX 3HaYEeHU.

e 3aTtewm, OTperynmpoBaTb MOLLHOCTb Ha BCEX NMPOMEXYTOYHbIX TOYKaX MeXay MUHUManbHON U MakCcMMarnbHOW, HacTpouB pa60qy+o
KPUBYIO C MOMOLLIbIO MSIACTUHKM BapbUPyeEMOro cektopa. Bapbupyembli cekTop onpeaenseT COOTHOLWEHME BO3ayxa 1 TOnnvBea B

3TUX TOYKaX, PErynupys oTKpbITUE/3aKkpbiTe perynsatopa Tonnuea.

® |1 B KOHUe, OnpefenuTb MOLLUHOCTb B PEXUME Manoro nnamMeHu, BO3LEWCTBYS Ha MMWKPOBBIKMIOYATENb Maroro nrnameHu
cepBonpuBoaa (kynadok Il cepsonpusoaa), nsberas Toro, YHTobbl MOLLHOCTb B pEXMME Maroro nriamMeHu Obinia CrnLKOM BbICOKON

Unu, 4tobbl TeMnepartypa yxoadaulnx ra3os Oblna CrULLKOM HU3KOW, YTO npueeno Obl K O6paSOBaHVIIO KOHAeHcaTa B AblMOXoae.

c I T\AY

MAN-AUTO

—

&

o

Siemens SQM40

OnucaHue KynaykoB cepBonpueoaa Onucanue kynaukos cepsonpusoaa

| Bonbloe nnams
Il Maysa n Posxur

| Bonblwoe nnams
Il Manoe nnams npu paboTe Ha rase

Il Maysa n Posxur

\Y Manoe nnamsi npu paboTe Ha XMaKom Tonnmee " M 5
anoe nnams npu pabote Ha rase
\Y Kyrnavok NnpeaBapuTENbHOMO orpaHu4eHus pvp
\Y Manoe nnams npu paboTe Ha XXMAKOM TOnnmBe
C KIHOYUK ANt perynmpoBKM KynaykoB
VI Kyna4ok NnpeaBapuTENbHOrO orpaHn4eHns

Mpumeyanue: pgna Toro, YTOObI oTperynupoBaTtb MONOXeHne Kyradkos,

MCcNosib30BaTb OTBEPTKY.

1 HacTtpoutb paboTty ropenku, BbiopaBs GAS c nomowbto nepekntovatenss CM ropenku (MMerLerocss Ha MaHenu ynpasneHus

ropenku - Ha cTp 39);
2 npoBepuTb HanpasneHve BpalleHns asuratens BeHTunaTopa (cm. naparpad Ha cTp 19).

3 Tonbko Ansa ropenok ¢ knanaHamu Dungs MB-DLE : npexge, 4em 3anyckaTb ropenky, oTperynMpoBaTb MeaflieHHOe OTKpbITe
KrnanaHHOM rpynnbl : A5 PEryNMPOBKA MEAJIEHHOTO OTKPbITUS, CHATL Kpbilweyky T (cm. Puc. 35), nepeBepHyTb ee 1 yCTaHOBUTb Ha
ctepxeHek VR, co cneumanbHbIM NasoM, PacrofnoXeHHbIM B BepxHenm 4Yactu. [lpy 3akpyyvBaHWM PacxXod Mpu posxure

YMEHbLLAETCs, MPU OTKPYYMBaHUM pacxof yBenuumBaeTcs. He gonyckaeTcst perynvpoBka BuHTa VR ¢ NoOMOLLb0 OTBEPTKM.
N.B.: BUHT VSB #0mKeH CHUMAaTbCS TOMbKO AN 3aMeHbl KaTyLLKU

4 I'Iepe,u, PO3XKUTOM TOpeNiKM, OnaA OOCTUXEHUA NOJTIOXKEeHUA OonbLIOro nnameHu B MOMHOM Ge3onacHocTy, nepeBecTn Kyladok
©0nbLLIOro nnameHu cepBonpueoda, B MOJIOXXEeHMe COOTBETCTBYIOLLEE MOJIOXKEHUIK0 Kynadka manoro ninameHu (C Tem, 4Tobbl

ropersnka paboTana Ha Manol MOLLHOCTH).

5 3anycTutb ropeniky C MOMOLWbI0 psiga TepMOCTaToB; MOAOXKAATb Moka 3aBeplumnTcs asa npeaBapuTensHOW NPOoayBKA K
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10

3anycTuTCcs ropenka;
BbIBECTU rOpernky B pexum 6onblioro nnamexHun, ¢ nomobto Tepmoctata TAB (Mo mogynupylowyM ropenkam obpatutbes K
COOTBETCTBYHOLLEMY naparpady).

3aTtem, NoCTeneHHO CABUraTb MUKPOBLIKIIOYaTENb GOMBLIOTO MilaMeHn CEpPBOMPMBOAA B CTOPOHY HapallMBaHWsi MOLLHOCTM [0
Tex nop, Nnoka oH He JOCTUrHET MONOXEHUS BOMbLIOrO NaMeHu, Npu 3TOM BCe BPeMsi HEOGXOAMMO KOHTPOIMPOBaTh 3HaYeHUs
BbIGPOCOB MPOAYKTOB CropaHvsi M BO3MOXHO Mofady rasa C MOMOLLbI0 CTabunuaatopa, BCTPOEHHOTO B KranaHHyo rpynmny, a
BO3[yX - C MOMOLLbIO Kyrayka C Npope3blo (CM. CNeAytoLLme NyHKTbI) .

nepewTy K perynmpoBkaM Mo BO3AyXy M rasy. BCE BPeMsi CBEPATbCA C aHanM3amy yXOAsLIMX ra3os, BO M3bexaHue ropeHust ¢
HeJoCTaTKOM BO3[yxa, Heo6X0AMMO yBENMYMBaTL Nnogady Bo3ayxa, B 3aBMCMMOCTM OT U3MEHEHUs pacxoaa rasa, BbiMOSTHEHHOTO
COrnacHo HUXeyKasaHHON NpoLeaype;

OTperynupoBaTb pacxop rasa B pexxumMme 605bLIOro nraMeHun Ha 3HauyeHus Tpebyemble koTriom/noTpebutenem, BosaencTeys
Ha cTabunusaTop JaBfieH s, BCTPOEHHbIN B KranaHHyo rpynny:

- KnananHasa rpynna Dungs Multibloc MB-DLE: PerynupoBka pacxoga rasoBoro KnamnaHa BbIMOMHAETCS MNpu MOMOLLM
perynatopa RP nocne ocnabneHns Ha Heckonbko 060opoToB ctonopHoro BuHTa VB. MNpu oTkpyyunBaHum perynatopa RP knanaH
OTKpbIBaeTCs, NPV 3aKpyyMBaHuM - 3akpbiBaeTcd. Crabunusatop [AaBneHust perynupyetcss npyv nomowm BuHTa VS,
pPacnonoXeHHOro noA Kpbiwkow C: Npy BBUHYMBAHUN AaBIEHNE YBENNYMBAETCS, MPU OTBUHYMBAHUU - YMEHbLLAETCS.

- knanaHbl Siemens VGD: ana yBenuyeHus unu ymMeHblLUEHUs AaBlieHus, a criefoBaTernbHO pacxoa rasa, BO3AenCcTBoBaTb C
NMOMOLLbIO OTBEPTKU Ha PerynupoBoYHbI BUHT VR, nocne cHATMA Kpbiwky T; Npy 3akpydMBaHWM pacxod yBeNnuuuBaeTcs, npu
packpy4MBaHuUM - yMeHbLLAeTCs (CM. PUCYHOK).

C VS T(VR) VSB

- RP Puc. 35

-~ Dungs MB-DLE Siemens VGD..

Ona Toro, 4ToObI oTperynmpoBatb pacxopn Bo3ayxa B pexunmMme 6onbLWOro niameHu, paCCJ'Ia6VITb ra17|Ky RA n Bpawatb BUHT
VRA po Tex nop, noka He noslydnTe Xenaembl pacxoq Bo3gyxa: nNpu CMeLleHun 6onta TR no HanpaBJIeHUKO K OCU 3aCJ1OHKU -
3aCliOHKa OTKpblBaeTCA U pacxod BOo3AdyXa yBeliM4nmBaeTCd, CMellad ero OT 3acCJ/IOHKM - 3acCllIOHKa 3aKpbliBaeTcAa U pacxon
YMEHbLLaeTCA.

BHUMAHME! lNo 3aBepLueHnn onepaunii ybeamTech, 4To He 3abbinn 3aTsaHyTb GNOKMPOBOYHYHO raky RA. He meHsinTe nonoxeHusi
60MTOB BO3AYLUHOWN 3aCMOHKN.

11

12

13

14

15

16

VRA

RA

VRA OPUEHTVNPOBOYHBIN YepTexX

Mocne perynMpoBkM pacxoga Bo3ayxa v rasa npu paboTte Ha MakcMMarbHOM MOLLHOCTU, NEPENTU K PEryrMpOBKE NPOMEXYTOYHbIX
MOLLHOCTEN MO KaXJow ToOUKe BapbMpyeMoro cektopa (CTopoHa rasa) SV1, gonas 4O TOYKM MUHUMArbHOW MOLLHOCTH.

Ons Toro, 4tobbl OTperynupoBaTb MO TOYKaM BapbUpPYeEMbIi CEKTOP, MEPEBECTU MUKPOBLIKMIOYATENb Marioro nnameHun (Kynadok
IIl) cnerka HUXe 3Ha4YeHUs MakcMmaribHON MoLLHoCcTH (90°).

YctaHoBuTb TepmoctaT TAB Ha MUHMManbHyd MOLWHOCTb C TeM, 4TOObl CcepBOMpMBOL cpaboTan Ha 3akpbiTue (no
MOZYNMpYLLUM ropenikam obpatuTbCs K COOTBETCTBYOLLEMY naparpady);

Cwmellatb kynayvok lll B cTOpoHy MUHMMAarnbHOM MOLLHOCTU, C TeM, YTOObI CEPBONPMBOA Hayan 3akpbiBaTbCs, A0 TEX Mop, Moka
[ABa NoALINMHUYKA HEe COBMECTSTCS C PerynMpoBOYHbIM BUHTOM, OTHOCSILLMMCSI K CaMOW HU3KOWM TOYKe: 3aKkpyymBaTb BUHT V1 ans
yBENUYEHUSI pacXoda, OTKPY4MBaTh - AN YMEHbLUEHUS.

BHOBb cMecTuTb Kynadok lll B CTOPOHY MWHMMAarnbHOW MOLLHOCTM, MOBTOPUTbL BCE A0 CreAyloLero BMHTa U MOBTOPSiTb 3TU
onepauuu, onucaHHble B NpeabiayLeM MyHKTe, 40 TeX Mop, Noka He MonyyuTe Xenaemoe 3HavyeHne MUHMMAarbHOW MOLLHOCTM
ropenku (Manoe nnams).

Tenepb MOXHO NEPENTUN K pErynmpoBke pere AaBneHust (CM. cnegyrowmin naparpad).
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SV1
Al

SC

[poccenbHbIn KnanaH [poccenbHbin  KNnanaH
OTKpbIT 3aKpbIT

17 Ecnun BO3HMKHET He06X0AMMOCTb M3MEHEHWS MOLLHOCTU FOpPenkyu B PEXUMe Marnoro nramMeHu, Bo3faencTBoBaTth Ha Kynayok i
cepsonpusofa. NMonoxeHne Kynayka B pexxume Manoro nnameH HUKOrAa He JOSHKHO COBMafaTb C MOMOXEHWeM Kynadka npuv
pO3XUre ropernku, U No 3TON NPUYMHE Kyra4vok AomkeH ObiTb HacTpoeH Ha 20°- 30° Gonblue 3HaYeHUs Kyradka rnpu posxure
(kynayok Il).

18 OTKNoYMTb M BHOBb BKMKOYMTL ropenky. Ecnu perynupoBka Obina BbINOMHEHa HeNpaBWIbHO, MOBTOPWTL MpeAblayLuMe MyHKTb
HaCTPOMKY.

Pezynupoeka 2os108bI c2copaHusi

[onoBa cropaHus ropenkv Ha 3aBoAe-U3roToBUTENE perynupyetcs Ha nornoxeHne “MAX”, 4TO COOTBETCTBYET MakCUMarnbHON
MOLLIHOCTMU.

[nsi paboTbl Ha CHWXEHHOW MOLLHOCTK paccrnabuTtb BUHT VB 1 nocteneHHo cavratb rofioBy CropaHusi B CTOPOHY nonoxeHus “MIN”,
BpaLLas no 4YacoBou cTpernke perynupoBoyHoe konbLo VRT. 3abnokupoBate BUHT VB npw 3aBepLueHny perynmpoBKu..

VRT

MonoxeHue ronosbl cropaHus “MAX” (makc.) lonoxeHwe ronosel cropanns “MIN” (MuH.)

MprmeyaHune: YepTeXn OPUEHTUPOBOYHbIE.
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Pezynupoeka pesne 0aeneHusi o3dyxa u 2a3a

dyHKUMelN pene AaBneHus Bo3ayxa sBnaercs cosfaHve 6e3onacHocTv paboTbl 3neKTPOHHOro 6noka
(6nokupoBka), ecnu JaBrneHue Bo3ayxa He BydeT COOTBETCTBOBaTb NPeayCMOTPEHHOMY 3HayeHuto. B VR
cnyyae GnokMpoBKM, HeoBXxoaMMO pasbriokMpoBaTb FOPEnKy MpU MOMOLLM KHOMKU pPa3briokMpoBKU
3NeKTPOHHOro BrioKa, MMEeLLEeC Ha KOHTPOIBLHOW MaHenNu ropernku.

Pene paBneHusi rasa KOHTPONVPYIOT AaBreHue, 4Tobbl NpensTcTBOBaTb paboTe ropenku B Tex
cnyyasix, korga 3aHaveHve faBneHns He byaeT cCOOTBETCTBOBATb A03BOSIEHHOMY AManasoHy AaBrieHus.

Pezaynupoeka pene daeneHusi eo3dyxa

PeI'yJ'IVIpOBKa pene naBneHuna Bo3gyxa BbINONMHAETCA cneayownm o6pa30M:

® CHATb NPO3pa4vHyH NNMAacCTUKOBYH KPbILLKY.

@ [locne BbINONMHEHUS perynmpoBkn pacxoda Bo3ayxa 1 ToninBa BKITHOYUTL FOPEriKy.

® [lpu ropenke, paGoTalolen Ha ManoMm NiameHV, MeaneHHO MoBOpayMBaTh PerynupoBoYHoe KosnbLuo VR (4TOGbI yBENUUNTH
[aBrieHVe HaCTPOMKK) MO YaCOBOK CTPerKe A0 TeX Mop, Noka He cpaboTaeT aBapuiiHas GrOKMPOBKA rOPesiKy.

CuuTaThb Ha LWKane 3HayYeHue OaBreHns U YMEHbLUMTb ero Ha 15%.

MoBTOPWTbL LMK 3amycka roperku, NPoBepsisl, YTO OHa NPaBUIbHO (OYHKLUOHUPYET.

YCTaHOBUTL HA MECTO MPO3payHyto KPbILLKY perne OAaBreHus.

Peeynupoeka peJsie MUHUMaJiIbHoO20 daeJsieHus 2a3a

[na kannbpoBkM pene AaBreHus rasa BbINOMHUTE criefyoLmne onepaumm:

® Y6eamTbcsl B TOM, YTO PUNLTP YMCTbIN

©® CHUMWTE KPbILLKY 13 MPO3paYHOro nracTuka.

® [lpn paboTalollen ropernke Ha MaKCUMarbHOW MOLLHOCTM, W3MepbTe [aBreHve Ha wWTyuepe oTbopa pfaBneHus pene
MWHMMAaIbHOIO AaBneHus rasa.

® MepasieHHo 3aKkpbiBaiiTe py4YHO OTCEKaloWMin KpaH, HaxoasLwWwmiicss nepeq perne AasneHus (CM. rpadovk MOHTaXa ra3oBbiX pamn),
BMNMOTb [0 CHWXeHUA AaBneHus Ha 50% OT 3Ha4YeHUs cunTaHHoro paHee. Y6eauTech, YTo 3HadeHne CO B yxoOsliMx rasax He
yBenuUUnochk: ecnu 3HadeHre CO Bbillie HOPMAaTKBHbBIX 3HAYEHWI, OTKpbIBaNTE MEANEHHO OTCEeKaloLWUiA KnanaH, noka sHayeHue
HE CHU3WTCS [0 BbllLEeYKa3aHHOro 3HaYeHus.

® YGeauTech, YTO ropersika paboTaeT HOpMasibHO.

® BpawanTte perynmpoBoYHOe KOMbLO pene AaBreHus Mo YacoBOW CTperke (,D,J'Iﬂ yBeInn4eHna }J,aBJ'IeHVIFI), BMJiOTb A0 OTKIK4YeHUA
ropersku.

® [lonHOCTBIO OTKPOMTE PYYHOW OTCEKAOLLMIA KnanaH.
YcTaHoBMTE Ha MECTO NPO3PayHYH KPbILLKY.

Peaynupoeka pesnie MakcumasbHO20 OaesieHusi 2a3a (mam, 20e OHO npucymcmeyem)
,D,J'Iﬂ HaCTpOVIKM D.GVICTBOBaTb cneagyoownm 06pa30M, B 3aBUCMMOCTU OT MeCTa MOHTaXa perie MakCMmaribHOro gaBneHus:
1 CHATb NPOo3padvHyto Nf1acTMaCcCoOBYHO KPbILLKY pene aaBneHud;

2 ecnu pene MakcMmanbHOro AaBlieHUA yCTaHaBIIMBaeTCA nepen rasoBbiMU KrnanaHamu: 3aMepuTb OaBlieHUWe rasa B CeTu 6e3
nnamMmeHu, yCTaHOBUTb Ha perynmpoBo4YHOM KosbLe VR, cuMTaHHoOe 3Ha4yeHune, yBenn4eHHoe Ha 30%.

3 Ecnun xe pene makcvmanbHOro AaBreHVs yCTaHOBIEHO Nocre rpynnbl "perynaTtop - ra3oBble KnanaHsl", HO nepes APOCCerbHbIM
KnanaHoM: BKIIOYMTb ropersiky, OTperynupoBaTth ee, BbINOMHAS npouedypbl, ONucaHHble B Npedblaylmx naparpadax. 3aTem,
3aMepuTb JaBrieHune rasa npy paboyem pacxope 3a rpynnon "perynsrop - ra3oBble knanaHbl”, HO nepea ApoccenbHbIM KnanaHoM;
YCTaHOBWTb Ha perynmpoBoYHOM kosble VR, cunTaHHoe 3HaveHue, yBenmyeHHoe Ha 30%.

4 YCTaHOBUTb HA MECTO Npo3padvyHyto Nf1acTMacCoBYH KPbILLKY pene aaBneHuda.

Hacmpolika pene daenieHusi cxxamoeo eo3dyxa
OTperynupoBath pere AaBfieHns CKaToro Bosdyxa npuMepHo Ha 1 6ap.

CHATb kpenexHbii BUHT VF kpblwku C, He CHUMAsi KPbILKY: BHYTPM HaxogwTcs
PEerynpoBOYHbIA BUHT.

pere aaBneHus
cxatoro
BO3ayxa
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Peay.nupoeaHue pacxoda Ma3ymmHoeo mornJjuea

Pacxon Ma3yTHOro Tonnmea perynumpyeTcsi 3a cHeT BbiGopa (popCyHOK NOAXOASLLEro Ans MOWHOCTY KoTna/yTunusatopa pasmepa, a
TaKkKe PEerynivMpoBKM AaBMeHust Ha MPsIMOM XOAe >KMOKOro TOMMBa, COrMacHO AaHHbIX, YKasaHHbIX B HUXKecneayowem rpaduke (B
KauyecTBe npumepa). [ns cunTbiBaHUS JaBlieHus - YuTanTe nocrneaytolme naparpadsi).

HoMuHanbHbIV pacxon aTor opcyHkM - 40 kr/yac. PeanbHbIi pacxod cHMTbIBAETCS MO rpadouky.
Mpumep:

dopcyHka 9-A - A° - 40-6

MnotHocTb Tonnuea: 860 kr/m3

BsaskocTb: 5 mm2/cek

5.*::* Compressed air atomiser
™ -A -A°-40-
D ﬁ% 9-A -A°-40-6
VWl Fuel density 860 kg/m?
Fuel viscosity 5 mm?/s
OUTPUT CHARACTERISTIC
90 ‘ ‘ ‘ 14
| The air pressure [bar] is shown at the end of the curves |
JaBneHve Bosayxa (bap) ykasaHo B KOHL|e Kp1BOM
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Puc. 36
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Mpouedypa po3sxuza 2o0pesniku
Hacoc Ma3yTHOro Tonsimea

YbegunTbces, 4YTO HanpsaXxXeHne B CeT COOTBETCTBYET HanpAXeHuto, ykasaHHOMY B Tabnuue ¢ TeEXHUYECKUMMU XapakTepuctukamn.
[MpoBepuTb AaBneHue MasyTHOro Tonnuea B rmapaBiiIM4E€CKOM KOHTYpEe NUTaHuA.
Y6auTbcs B TOM, YTO KpaHbl Ma3yTHOro TonnineBa OTKPbITbI.

Mocne HacTporku ropenkv ans paboTel Ha rase OTKMOYNUTL ropenky 1 BolbpaTe paboTy Ha masyTtHoM Tonnmee (OIL) ¢ nomoLubio
cenekTopHoro nepekrntodatens CM (MmetoLLerocs Ha KOHTPONbHOW NaHenu ropenku - cTp.39).

Npu OTKPLITOM 3MEKTPOLLUMTE, BBECTU B AENCTBME HACOC, BO3AENCTBYS HaNPsIMyto OTBEPTKOW Ha COOTBETCTBYOLMIA KOHTakTop CP
(CM. pYCYHOK): MPOBEPUTL HamnpaBrieHne BpalleHus ABUraTenst Hacoca W gepXaTb OTBEPTKY B HaXaTOM COCTOSIHUM B TeyeHue
HEeCKOMNbKMX CEKyHA, MOKa He 3anonHUTCS KOHTYP Ma3yTHOro TOMMUBa;

CcpP

BbINyCTUTb BO34yx 4epe3 3arnywky (T) (Puc. 37), meaneHHO OTKpyYMBasi yKasaHHyk 3arnywky T, HO He CHuMas ee; no
3aBepLUEHNM - BHOBb €€ 3aKpyTUTb

cbpoc Bo3gyxa

Puc. 37

Mpexae, Yem BKMOYaTb roOpernky, C LEenbio BbIXOAa B peXunM 60MbLIOro nnamMmeHn B yCNoBMsiX NonHowm 6e3onacHoOCTH, yCTaHOBUTL
MUKPOBbIKINOYaTeNb GOMbLIOrO NnamMeHn CepBonpMBoAa B COOTBETCTBME C KyNladykoM Maroro nnameHu (c tem, 4tobbl ropenka
paboTtana Ha MUHVMMarbHOW MOLLHOCTMW).

3aperucTpupoBaTh 3agaHHoe 3HaveHne 6oMbLIOro NnameHy Npu perynupoBke ropernkn Ha rase (CM. npedLwlecTBytoLwye naparp.);
3anycTuTb ropenky C MOMOLUBbI psga TepMOoCTaToB; MoJoXAdaTb MoKa 3aBeplumTcs dasa npefBapuTensHOW MNpodyBKU U
3anycTuTcs ropenka;

BbIBECTW TrOpernky B pexum 60nblioro nnameHun, ¢ nomouibio Tepmoctata TAB (no mogynuvpyowmm ropenkam obpatutbes K
COOTBETCTBYHOLLEMY Naparpady).

3aTtem, NOCTENEHHO cABUraTb MUKPOBbLIKIOYaTENb OONbLIOrO NiaMeHn B CTOPOHY HapallMBaHWS MOLLHOCTM A0 TeX Mop, Noka OH
He OOCTWUrHeT NomoXeHus GoMbLIOro MnameHu, Ha KoTopoe Obina oTperynupoBaHa roperka npu pabote Ha rase, npu aTom Bce
BpeMs NpoBepsis 3HaYeHUs1 BbIGPOCOB NPOAYKTOB CropaHusi 1 , Npyv HeobxoAMMOCTU, perynupys AaBfieHVe Ma3yTHOro Tonnmea
(cM. cnepyroLMA NYHKT).

[aBneHne nuTaHus HOPCYHKM Yxe OTPerynMpoBaHO 3apaHee Ha 3aBOAE-U3roTOBWTENE WM He AOIMKHO M3MeHATbCsl. Tomnbko B
cry4ae HeobxoAMMOCTM, OTperynupoBaTb AaBreHne nuTaHusa (cMm. Tabnuuy Ha cTp 35) cnegyowmum obpasom: YCTaHOBWUTH
MaHOMEeTp B MONOXeHWE, ykazaHHoe Ha Puc. 38, Bo3gencTBoBaTh Ha perynmpoBoYHbIi BUHT VR Hacoca (cm. Puc. 40) ;

LWTyuep ans maHomeTpa

Puc. 40
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Puc. 41

10 4nsa nonyyYyeHus MakcuMarnbHOro pacxofa MasyTHOro TOMnMBa perynupoBaTh AaBreHue (CHMTbiBas 3HaveHus Ha MaHomeTpe PG -
Puc. 39): Bce BpeMsi NpoBepsisi napameTpbl NPOAYKTOB CropaHusi, BO3AENCTBOBATL HA BUHT Bapbupyemoro cektopa SV2 (cm. Puc.
41), HO NO AOCTWKEHUN NONOXEHMSA 6OMNbLLIOTro NNaMeHu.

11 oTperynupoBaTb AaBreHWe CXaToro BO3Ayxa ANS PacrhbiNeHWs COMMacHO AaHHbix Ha cTp 39. C aToW uenbio ncnonb3osaTtb
cneuyanbHyto pydky (RB - cm. pucyHok)

RB

Puc. 42

12 [Onsa Toro, 4tobbl OTperynMpoBaTb MO TOYKaM BapbMpyeMbll CEKTOP M Cco3faTb NPodwnb CTanbHOM MMAacTUHKW, MepeBecTu
MUKPOBbIKIOYaTENb MAnoro nrameHun (Kynadok V) 4yTb-4yTb HUKE 3HaYEHUs MakcumansHom moLHoctu (90°).

13 YcraHoButb TepmoctaT TAB Ha MuHUManbHyl MOLWHOCTb C Tem, 4ToObl cepBonpuBog cpaboTan Ha 3akpbitve (Mo
MOZYIMPYIOLLMM ropenkam obpaTnTbCs K COOTBETCTBYOLLEMY naparpady);

14 Cwmewartb kynadok V (Manoe nnams Ha Ma3yTHOM TOMMNMBE) B CTOPOHY MWHUMAarnbHOW MOLLHOCTU, C TEeM, YTOObI CepBONPUBOL,
Hayan 3akpblBaTbCH, 4O TEX Nop, Noka ABa MOALUMMHMUYKA HEe COBMECTATCS C PEryrnMpoBOYHbIM BUHTOM, OTHOCALLMMCS K CaMOWn
HWU3KOM TouKe: 3akpyumBaTb BUHT V2 (Puc. 41) anga yBenuueHnsi pacxoaa, OTKpyuMBaTh - ANS YMEHbLUEHUS, C Lienbio Nony4yeHns
3HaveHns AaBreHuns, Kak Ha rpaduke Ha Puc. 36, Ha ocHoBaHUKM TpebyeMoro pacxoa.

15 BHOBb cmecTUTb Kynavok V B CTOPOHY MWHMMAarbHOW MOLLHOCTM, OO Criedylowero BUHTa M MOBTOPWUTb BCE, YTO OMUCaHO B
npeablgylleM nyHKTe, npojoskaTb A0 TeX Nop, noka He MOoNyyuTe Xeraemoe 3HayeHue MMWHUManbHOW MoLiHOCTM (Manoe
nnawms).

16 TlonoxeHue Kynadka B peXxmme Manoro niaMeHn HUKOr4a He JOMKHO COBNaAaTh C MOMOXEHUEM Kyradka npy posxure ropenku n
no 3TON NpU4mMHe Kynavok V JormkeH 6biTb HAacTpoeH xoTs Obl Ha 20-30° Gonblue 3HaYeHMs Kynadka npu po3xure.

17 TMocne oTkNto4eHNs POPCYHKN MPOYMLLAIOTCSA CXKaTbIM BO3QYXOM. .

BHUMAHMUE! OtperynupoBaTbe pacxof C MOMOLLbI MOKa3aHHOW Ha pucyHke pydku (MP), He 3abbiBasi, YTO GOMbLUOE KONMUYECTBO

BO34yXa MOXET 3aTyLUMTb Nams, a CAULIKOM Masioe ero KonmM4ecTBo He ByaeT ouniaTtb (OPCYHKN.
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MP

18 OTKMOYATE M BHOBb BKIIOYUTb ropenky. Ecnn pacxon Ma3yTHOro Ttonnuea Tpe6yeT OOMNOMHUTENBHON perynnpoBkn, NOBTOPUTb
npeabigyLline NyHKTbl HaCTPOVIKN.

Fopenku modynupyrowue

[nsa perynupoBkn MOAYNMPYIOLLMX FOPEnoK UCMOMb30BaTh CeNeKTOpHbIn nepekntodatens CMF, nmerownincsa Ha KOHTPONbHOW NaHenwu
ropenku (CM. pMCYyHOK), BMECTO TOro, 4Tobbl ncnonb3osaTe Tepmoctat TAB, Kak 6bIfl0 OMMCaHO B perynnpoBkax MporpecCuBHbIX
ropenok. MNpon3BecTy perynmpoBKy, Kak OnncaHo B NpeablayLumx naparpadax, yaensas BHumaHme ncnonb3osaHunio CMF.

MonoxeHne CeneKkTOpHOro nepekntoyaTens onpegenseT cryneHn paboTbl: Ans TOro, YTobbl BLIBECTU FOPENKY B PeXunM 60rbLIOro
nnameHu, yCTaHOBUTb CeNneKkTopHbIi nepekntovatens CMF Ha 1, a ans Toro, 4Tobbl Ha Manoe nnawms - Ha 2.

[ns Toro, 4ToBbl NOBEPHYTL BapbUpPyEMbIl CEKTOP, HEOBXOAUMO YCTaHOBUTL CENEKTOPHLIN nepekntodatens CMF Ha 1 unu 2, a 3atem
nepesectu ero Ha 0.

CMF =0 CepBonprBog CTOUT B TOM NMOJSIOXKEHUN, B KOTOPOM HaxOAUTCA
CMF =1 Pabota Ha 6onbLIOM NnaMmeHu

CMF = 2 Pabota Ha manom nnamexu

CMF = 3 ABTomaTtun4yeckas paboTta

CMF m —
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YACTbD II: UHCTPYKLUA NO SKCMNNYATALUAU

OrPAHUYEHUA NMPU UCTOJIb3OBAHUA

FOPEJIKA PASPABOTAHA U U3ITOTOBJIEHA OAJIA PABOTbl HA TEMNONEHEPATOPE (KOTJIE, BO3AYXOHAIPEBATEIJIE,
NEYUN U T.0.) TONBbKO MNMPU YCNOBUU NPABUITBHOIO NOACOEAUHEHUA, NCMNOJNIb3OBAHUE B OPYIUX LIENAX MOXET
NOCNY>XUTb NCTOYHMKOM ONACHOCTMW.

NONb3OBATENb [OOMKEH OBECMEYUTb MPABUNBbHbLIA MOHTAX AMMAPATA, NnOPYYMB YCTAHOBKY
KBANMM®ULIMPOBAHHOMY NEPCOHAIY, A BbINMONHEHUE MEPBOIO 3AMNYCKA TOPEJNIKW - CEPBUCHOMY LIEEHTPY,
MMEIOLLEMY PA3PELLEHUE 3ABOOA-U3rOTOBUTENA MOPEJKW.

OCOBOE BHMMAHME HEOBXOOUMO VYAENUTb 3NEKTPUYECKUM COEOUHEHUAM C PEMYIIMPOBOYHbIMM ¢
NPEOOXPAHUTENIbHbIMA NMPUCMOCOBNIEHUAMM TEMIIOrEHEPATOPA (PABOYUMMU W NPEOOXPAHUTENbHbLIMU
TEPMOCTATAMU U T.4.), KOTOPbIE OBECNEYUBAIOT NMPABUIbHYIO N BE3OMNACHYIO PABOTY FOPEJIKW.

HE JOMYCKAETCS BKIMHOYEHUE FOPENKU O MOHTAXA HA TEMNONEHEPATOPE UINW MOCNE EE YACTUYHOIO UNU
NONHOIro AEMOHTAXA (OTCOEAUHEHUE, OAXE YACTUYHOE, ANEKTPOMNMPOBOAOB, OTKPbITUE JTIOKA TEHEPATOPA,
OEMOHTAXA YACTEW FOPENKH).

HE ONYCKAETCS OTKPBITUE U AEMOHTAX KAKOW-NUBO YACTU FOPEJIKW.

WUCNONb3YUTE TONbKO TIMABHbIA BbIKIMIOYATENb ("ON-OFF" (BKI./BbIKM.)), KOTOPbIA BNArOOAPA CBOEN
OOCTYMHOCTU CNYXWUT TAKXE ABAPUMHBIM BbIKIIOYATENEM, WU, NPU HEOBXOAUMOCTHU, AEBNOKAPOBOYHYIO
KHOIKY.

B CINYYAE ABAPUWHOW BITOKUPOBKWU, CEPOCUTb BITOKUPOBKY HAXAB CMELMANBHYIO KHOMKY RESET. B CITYYAE
HOBOW BJIOKUPOBKU - OBPATUTbCA B CNYXBY TEXMOMOLUW, HE BbINOMHAA HOBbIX MOMbITOK CEPOCA
BJIOKUPOBKW.

BHUMAHME: BO BPEMSA HOPMAJIbHOW PABOTbI YACTU FOPENKWU, PACNOJNIOXEHHBIE PAAOM C TENJIOFEHEPATOPOM
(COEANHUTENbBHbIA ®NAHEL]), HATPEBAIOTCS. HE MPUKACAUTECH K HUM BO U3BEXXAHUE MONYYEHUSA OXOIOB.

PABOTA IOPEJIKA

OTKPbIThI M MNPOBEPUTb, YTO 3Ha4YeHMEe AaBNEeHUs Ha BXoe pamMrbl COOTBETCTBYET 3HAYE€HUAM, yKa3aHHbIM B
naparpade “TexHuyeckue xapakrepuctukn”. Kpome Toro, yoeautbLcs B TOM, YTO rMaBHbINA BbIKNoYyaTenb nogavun
nuTaHue BbIpyGneH.

j BHUMAHME: npexnae, 4yeM 3anyckaTb ropersiky, yoeauTbCA B TOM, YTO BCe Py4Hble OTCEYHbIe KfanaHbl rasa

BbiGpaTtb NnprvMeHsiemoe TONMMBO C NomoLLlblo nepekntodatens CM.

Mpu BbIGOpe Xupgkoro TonnuBa, y6eAuTbCA B TOM, 4YTO BCe OTCeYHble KnanaHbl Ha nogawowem U o6paTHOM

TonnueonpoBoaax OTKPbITbI.

® YGeauTbcs, YTO ropeska He 3abrokMpoBaHa (Npu 3TOM ropuT CBETOBOW MHAMKaTOp E), ecnu 3abnoknpoBaHa - HaxaTb Ha KHOMKY
N.

® [IpoBepuTb, YTOOLI P TEPMOCTATOB UMW pene AaBneHUs NoaakT pa3peLllnTenbHbIA CUrHaM Ha PO3XKUT FOPENKW.
Paboma Ha 2a3se

® [IpoBepuTb, YUTOOLI AABMEHNE B ra30BOM KOHTYpE LOCTAaTO4YHOE (ropuT cBeTOoBOWM curHan ).

® YCTPOWCTBO KOHTPOMNS repMETUYHOCTM ra3oBbIX KIanaHoB HAa4YMHaET CBOM LMKIT.

® B Havane umkna posxwura Bo3ayLIHasa 3acrioHKa OTKpbIBAETCSA MOMHOCTLIO, 3aTeM 3arnyCcKkaeTcs aneKkTpoaBuraTenb BEHTUNSTopa 1
HauyMHaeTcs UMK NpoayBkv. Bo Bpemsa npoayBku Ha nynbTe ynpasneHus ropuT ceeToBor curHan F ("nonHoe oTKpbITMe 3acroHKu
Bo3gyxa").

® B KOHUe uMKna NpoAyBKM 3acrioHKa BO3[yxa YCTaHaBMNMBaETCH B MOJIOXKEHNE PO3XKUra, BKIIOYAETCA 3ananbHbli TpaHcopmaTop
(3axuraetcst ceeToBoW nHAamkatop C), n Yepe3 HECKONbKO CEKYHA 3MeKTponuTaHue NocTynaeT Ha rasoBble knanaHbl EV n EV2
(cBeToBble nHAMKaTopbl G, H).

YUepes HeCKOmMbKO CEKyH[ NMOCIe OTKPLITUS ra3oBbIX KianaHoB TpaHcopmaTop OTKNoYaeTCs, C CBETOBOW MHAMKaTop C racHeT.
[ns Toro, 4ToGbl NpeogoneTb TOYKY Maroro niaMeHun, Ha CEpBOMNPUBOL NoAAETCA KOMaHAa Ha OTKPbITUE B TeYeHVe MHTepBana
BpemeHu ( < 10 cek), ycTaHaBNMBaeMoe aMeKTPOHHbIM GrIOKOM ynpaBsrieHus. 10 ncTeyeHun 3Toro BpEMeHM roperika MogynmpyeT
MOLLHOCTb B 3aBMCMMOCTM OT TPeOOBaHWI OTONUTENBHON CUCTEMBI.

Paboma Ha MmasymHoM monsuege

® B Hauane uuMkna po3xura CEpBONPUBOL BbIBOAUT BO3AYLLHYH 3aCMOHKY B MOMOXEHWE MOSIHOTO OTKPLITUS, NPW 3TOM 3anycKkaeTcsi
anekTpoABuUraTenb BEHTUNSATOpPA M HAcoca U Ha4YMHaeTCs LMK npedBapuTenbHON nNpoayBku. Bo Bpems npoayBku Ha naHenu
ynpaBneHus ropuT ceeToBon nuaukatop F , 0603HavaroLwmii NonHoe oTKpbITUE BO3AYLUHOW 3aCIOHKW.

® B KkoHue da3bl npeaBapuTENbHON MPOAYBKM BO3AYLUHAA 3acrfioHka YCTaHaBMMBAETCsl B MOMOXEHUE PO3XKUra, BKIOYaETCst
3ananbHbIi TpaHcdopmaTop (3axuraeTcs Npy 3TOM CBETOBOW cuHaukaTop C), BCreAcTBrE 3TOrO OKPbIBAETCH KranaH Ma3yTHOro TOMuBa,
Mnocne Yero 3anarbHblii TpaHCcopMaTop OTKIYaeTCs 1 CBETOBON MHAvKaTop C racHer.

[openka BbIBOOUTCA B pexvMm OOmnbLIOro nnaMeHn W, Yepe3 HEeCKONbKO CEeKyHA, B 3aBMCMMOCTM OT TpeboBaHUi OTONMUTENbHON

CMCTEMBI, OHa OCTaeTcs Ha b6omnbLIOM NnameHu (Mpy 3TOM rOpUT CBETOBOW MHAMKATOP A) Unv NepexoauT B PEXUM Manoro niaMmeHu.
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Puc. 43
OnwucaHue
A Py4Hon nepekntoyatens pexuma pabotbl: 0 — Bbiki./ 1 - 6onbwoe nnamsi/ 2 — manoe nnavsi / 3 — aBToMaTnyeckun pexum/ 4 MegneHHoe
yBenu4yeHue.
B CurHanbHas namnoyka 6110KMpOBKY
C [ebnoknpoBoYHasi KHOMKa 3N1EKTPOHHOrO Brioka ynpaBneHnsi ropesnkn
D CurHanbHas namnoyka pene gasneHus rasa
E CurHanbHas namnoyka 6rokupoBkM Brioka KOHTPOMS FepMETUYHOCTYM ra3oBbIX KranaHoB (TONbKO B roperikax ¢ 6riokoM KOHTporns
repMeTUYHOCTH)
F CurHanbHas namnoyka paboTkl B pexrmMe 60mbLIoro nnamMmeHu (Mnm oTKpbITUS BO3A4YLLUHOW 3acroHKKN B hade NnpeaBapuTenbHOM
NpOAYBKM)
G CurHanbHas namnoyka paboTbl B pexrMe marnoro nriameHu
H Jlamnoyka paboTbl 3ananbLHOro TpaHcgopmartopa
| CurHanbHas namnoyka oTkpbITUSA anekTpoknanaHa EV2
L CurHanbHasa namnoyka oTkpbITUS dnekTpoknanaHa EV1
M CurHanbHas namnoyka cpabaTbiBaHUsi TepMopene ABuratens BeHTunsaTopa (Tonbko npu Tpéx dasax); Ans 4ebnokMpoBky TepMmopene
HEOBX0OMMO OTKPbITh SMEKTPOLLUT.
N CurHanbHas naMmnoyka pexuma nay3sbl ropenkm
(6] CurHanbHas namnoyka oTkpbITUS anekTpoknanaHa EVN
P MOZynATop (TOMbKO B MOAYNMPYHIOLLMX ropernkax)
Q ["maBHbIV BbIKNtoYaTenb/nepeknoyaTerns Tonnmnea
R CvraHnbHas namnoyka 6rokMpoBky TepMocTaTa pesnuctopos TRS
S CurHanbHas namnoyka mMa3yTHOro Hacoca B pabote
T CurHanbHasa namnoyka paboThl anekTpoknanaHa cxaroro Bo3gyxa EVA
U CurHanbHasa namnoyka paspeLumTenbLHOro curHana pene gaesnexus PAC
\% BbikntoyaTtens BCromoratenbHbIX pe3ncTopoB (onuusi(
z CurHanbHas namnoyka paboTbl pe3ucTopoB nogorpesatens tonnuea RP
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3anycx 20peJiKU ¢ rnJjiaeHbIM yeesiu4eHuemM MowHocmu

MepBbI pPO3XWr ropenku (BHavare XONOL4HOrO Ce30Ha) AOMKEH MNPOUCXOAUTb MpU MEANEeHHOM
pasorpeBe koTna. 1o aToM MpuynHE, BHYTPU BCTPOEHHOTO WM OTAENbHO CTOSILLErO OT TOperiku
anekTpowmTa (B 3aBUCMMOCTM OT 3aka3a KIMEHTa) YCTaHOBMEHbI KOMMOHEHThI, KOTOpPbIE MO3BOMSIOT
nporpaMMMpoBaTh BPEMSI HaxXOXOEHWUsI TOPENKW B peXMMe Marnoro nnameHn. 3ta ocobeHHOCTb
[OCTUraeTcsl C MOMOLLBIO NPYMEHEHUST CENEKTOPHOrO 4-x No3nuMoHHoro nepekmnoyatens CMF un 3-x Kypcop
LUMpOKOAMana3oHHbIX TalMepoB, HacTpanBaeMbix Ha BpeMs B AnanasoHe ot 0,5 cek. go 10 yacoB u

bonee.

LKana

Hanpumaep:
openka BbINONHAET 0ObIYHBIN LMKIT PO3XKKra, nocrne po3xura, CEpBONPMBOL HAYMHAET OTKPbIBATLCSA TAVIMEP
(yBenunuMBaeT MOLLHOCTb) BMMOTb A0 cpabaTbiBaHUSI OrpaHUYUTENBHOrO Kynadka IV, HacTpoeHHoro MAR1

npuMepHo Ha 5° Gonblue 3HavYeHus Kynadka manoro nrnamenu il .

B 3aBucmmocTy ot nonoxexus nepekntodatens CMF, BbinonHATCA cnegyrowime MyHKLUN :

no3. 0: Npun BKINOYEHHON ropernke CepBONPUBOL OCTAETCA HENOABWXHBIM B HAXOASALLEMCS MONOXEHNM
no3. 1: ropenka BbIBOAWUTCS M OCTAETCs B peXmme OO0nbLIOro ninameHmn

no3. 2: ropesnka BbIBOAWUTCS M OCTAETCsl B PEXMME Maroro nnameHu

no3. 3: Npun BKIOYEHOW roperke cucrema pabortaet B pexume ¢ mogynatopom (RWF40 / TAB)

no3. 4: Npu BKITOYEHHOW FOpPEenke OYeHb MeANEHHO HapaliMBaeTCsi MOLLHOCTb, B 3aBWCUMOCTU OT BPEeMeHM, 3a4aHHOro Ha Tpex
Tanmepax: (KT1, KT2 n KT3).

Tanmep KT1: nossonsiet 3agasatb Bpemsi BKI1 ceponpuBoga (i6bl4HO 1 cekyHaa)
Tanmep KT2: nossonset 3agasats Bpems BblIKI1 cepsonpuBoaa

Tanmep KT3: nossonser 3agaBatb 00Llee BpeMs nepexoda CEepBONpMBOAA C pexuma Manoro nrameHu Ha pexunm OornbLuoro
nnameHu - 4o NosiHoro ero oTkpbIT1A (90°)

Bpewms BKIJ1 cepsonpuBoga = 1 cekyHga = YctaHoBuTb Wwkany 0.1+1 cekyHa u kypcop Ha 10 ans Tanmepa KT1
Bpewms BbIKJ1 cepBonpuBoga = 3 MUHYThI = YcTaHOBUTL Wkany 1+10 MUHYT 1 Kypcop Ha 3 ansa tanmepa KT2

Takum obpasom, cepBonpuBof GyaeT ABUraTbCs NpUMEPHO Ha 3° B TEYEHWe OLHOW CeKyHAbl U 3aTem OyaeT CToATb Ha MecTe B
TeyeHue Tpex MUHYT. [na nepexoaa ¢ 30° oo 90° ucnonb3dyeT npumepHo 1 yac.

3apatb ansl Taimepa KT3 Bpems npumepHo B 1 yac. Mo ncrteveHnn aToro BpemMeHn yHKUUS aesaktuBmpyeTcs. [openka 6yaet
pabotaTb noa ynpaeneHvem perynstopa Siemens RWF40 (ecnv ropenka mogynupytoulas) unu tepmoctata “bonbwoe/Manoe
nnamsa” TAB (ecnu ropenka nporpeccuBHas).

YCTAHOBKA ®YHKLMN TAUMEPA KT1 (MAR1) BPEMSA “BKI” CEPBOMNPUBOJA
YCTAHOBUTb HA WWKATNE 0,1-1cek., YCTAHOBWUTb KYPCOP HA 10
YCTAHOBKA ®YHKLIMN TAUMEPA KT2 (MAR1) BPEMSA “BbIKN” CEPBONPUBOJA

YCTAHOBUTb HA WWKAJIE 1-10 muHyTl

KYPCOP BPEMS “BbIKIT BPEMA MOJIHOIO uMKﬂAMC&)eBOHPMBOﬂA MEXOY 30°
1 1 MUH 20 MVH
2 2 MVH 40 MuH
3 3 MUH 1 yac
4 4 MUH 1.3uaca
5 5 MWH 1.6 yaca
6 6 MUH 2 yaca
7 7 MUH 2.16 yaca
8 8 MUH 2.3 vaca
9 9 MUH 3 yaca
10 10 MyH 3.3 yaca
Oonda bONEE ANUTENIbHOINO BPEMEHWU: YCTAHOBUTDL LLUKAIY 6 +~ 60 MuH;
KYPCOP BPEMS “BbIK” BPEMA MOJIHOIO LI,VIKJ'IAMCgEolfBOI'IPVIBO,D,A MEXLY 30°
1 6 MUH ~2 y4aca
2 11.4 MuH ~3.8 yaca
3 16.8 MuH ~5.6 yaca
4 22.2 MWH ~7.4 yaca
5 27.6 MWH ~9.2 yaca
6 33 MuH 11 vaca
YCTAHOBKA ®YHKLIUU TAUMEPA KT3 (MAR1) BPErl\(II)gé/IJ_?KleO‘-IEHVIﬂ LUMKINA 1 NOOKNKYEHWE MOOYNAUNN

IYCTAHOBKA BPEMEHW HA LLUKAJNE: yctaHoBuTb Wwkany 1 + 10 vac.
PacnonoxuTb KypcoH Ha 3Ha4YeHun makcumarnbHo Tpebyemoro BpemeHmn (Hanpumep: 1 = 1 yac, 2 = 2 yaca, B 3aBUCUMOCTH
OT 06LLEero BpeMeHu Luknia cepBonpuBoaa, BbIGpaHHOro ¢ nomoLbto TanmepoB KT1 - KT2).
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MHCTPYKLUMU NO NPOBEAEHUIO TECTUPOBAHUA PABOTbI FOPENOK HA MA3YTHOM TOMNJIMBE

B KnNemMMmHVKEe TOpenku unm B KIEMMHUKE BHYTPU OTBETBUTENbHOW KOPOOKWM, BCTPOEHHOW B TOPEriKy, HaxOAATCsl KremMbl,
0603HayeHHble cneayowmm obpasom : M1, M2, M3, M4, M5, M6, M7, M8, M9, M10 M11 n gBe kHonku, 0603Ha4YeHHble P11 P2 .

Kak KneMmbl, Tak U KHOMKU NpeAHasHaveHbl Ans Toro, YToGbl Ha roperike MOXXHO GbIfo BPYYHYH MPOU3BECTY TECTUPOBAHME Ha PO3XKUT
ropesiku (3To KacaeTcsl TONbKO paboTbl ropesik Ha Ma3yTHOM TOMMMBe).

[ns npoBegeHns TeCTMPOBaHNS BbINOSHUTE Criedylowue onepauumn:

1 Korga aneKkTpOHHbIN OnoK HaxoauTCs B MOSIOXKEHUN 3anycka, y6paTb Hanps>xeHue, nepesogda npu 3TOM Nepekn4yaTerb
BCrnomMoraTtesibHoro O60py,CI,OBaHVIF| B NOJIOXKEeHNe «Pa30OMKHYTO».

2 B knemMmHuKe ropenku nunm B KNEMMHUKE FOPEnKN BHYTPU OTBETBUTENBHOWM KOPODKM :
- MNepeknHyTb NepemMblyky ¢ knemm M1-M2 Ha knemmbl M1-M3;
- MNepeknHyTb NepemMblyky ¢ knemm M4-M5 Ha knemmbl M4-M6;
- YBpaTb nepemMbiuky mexay knemmamu M7-M8
- YCTaHOBUTb NepemMbldky Mexay knemmamm M9-M10 .
- Onepauun HeobxoaMMbI Anst TOro, YTOObI AaTb MUTAHUE Ha KOHTYP AN NPOBEAEHNSI TECTUPOBAHNS BPYYHY!HO.

3 YcTaHoBMWTb BbIKMOYaTENb BCMOMOraTensHOro 060py1oBaHns B MOMOXEHNE «3aMKHYTO»; Ha 3To (hase ABuratefls BEHTUNATopa
1 cxaTblii Bo3ayx OyayT paboTaTtb HEMpepbIBHO.

4 HaxaTb 1 gepxaTb B HaaTOM COCTOsIHUM KHOMKYy P1; B aTo Bpemsa ByaeT nogaHo HanpsiKeHue Ha 3ananbHblil TpaHcdopmaTtop.
Ecnun otnyctuTb kHOMKy P1, TpaHcdopmMaTop OTKNIOYMTCS.

5 [epxa kHornky P1 B HaxaToM COCTOSIHUW, HaxaTb U Ha KHOMKy P2; kHomka P2 HayHeT 3anuTbiBaTb TOMMMBHBIN 3NEKTPOKIanaH u
BKITHOYUT roperky B NOMOXEHUN «MNams po3xurar.

6 lMocne po3xura ropenku, MoOXXHO OTMYCTUTb KHOMKY P1, koTopasi OTKINoYnUT TpaHcdopmMaTop.

7 Ecnwn otnyctute 1 KHoMKy P2, TO OTKMIOYUTCS U ropenka; Ans Toro, YToObl NOBTOPUTb PO3XKUM rOPEernikv, He0OX0AMMO NMOBTOPUTL
npoueaypy po3xura (C nyHkTa 4).

BHUMAHMUE : He gepxatb kHonky P1 B HaxkaToM nonoxeHuun 6onee 1 MMHYTbI, CTEeM, YTOOLI He NeperpeBaTb 3ananbHbIN
TpaHcdopmaTop.

BAXHO: Onepauuto py4yHoOro TectupoBaHusa (KacaeTcsi TONbKO paboThl ropenky Ha Ma3yTHOM Tonnuee), Heo6xoanumo
BbINONHATL TONbLKO Ha dpa3e Nycko-HanagKku, BO BpeMsi nepBoro posxwura. OHa AomKHa BbINOMHATLCA TONbLKO NepCoHanom
LEHTPA TEXHUYECKOIO OECJTY>)KUBAHUA.

B KOHLe TeCTUPOBaHUA CHATb HanpsikKeHne C NOMOLLbIO BbIKIoYaTesis BCoMorarefibHoro o6opyaoBaHusi, U yCTaHOBUTb
BCe NepeMbIvYKM B KIIeMMHUKE B UX NepBOHavYanbHoe nonoxeHue : M1-M2, M4-M5, M7-M8; M9-M11.
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YACTb lll: OBCITYXXUBAHUE

Heobxoammo, xoTsl Gbl pas B rof, BbINOMHATL HUXKEYKasaHHbIe onepaumm no yxoay 3a ropenkoit. B cryyae ce3oHHol paGoTbl Fopenku,
peKkoMeHayeTCs BbINOMHATL MPOMUIAKTKY B KOHLE KaXOOro OTOMWTENbHOrO Ce30Ha; B Crydae >Ke HenpepbiBHOW paboTbl
HeoBX0AMMO BbINOMHATL MPOMUIAKTMKY Yepes Kaxkable 6 MecsLeB.

BHMMAHME! BCE PABOTbl HA TOPEJIKE [AOJDKHbI BbIMNONHATECA C PASOMKHYTbIM  [TIABHBIM
BbIKIMOYATEJIEM U MPU NOJTHOCTBLIO 3AKPLITBIX PYYHBIX OTCEYHbLIX TOMNMMBHBLIX KPAHAX.

BHUMAHME: BHUMATENIbHO NPOYUTAUTE NPEAYNPEXAEHUSA B HAYAINE UHCTPYKLIUA..

NEPUOOUYECKU BbINOJNIHAEMbIE ONEPALIUA

MNpoBepka, YncTka, Npy HeobXxoAMMOCTM 3ameHa NaTpoHa ra3oBoro punbTpa .

MNpoBepka, YncTka, Nnpy HeobxoQMMOCTM 3ameHa naTpoHa dunbTpa masyTa.

MpoBepka COCTOSIHWS LUNAHroB MasyTa BO M3bexaHne yTeyex.

MpoBepka 1 yncTka unnbTpa Hacoca masyTa. [posepka 1, NP HEOBXOANUMOCTHU, YACTKA HarpeBaTeslbHbIX SNIEMEHTOB MasyTa u
6avka (NeproanYHOCTL 3aBMCUT OT TUMa MasyTa 1 OT YCroBUIN NpumeHeHus). CHATb KpenexHble raviku draHua HarpeBaTenbHbIX
3MEeMEHTOB, BblHYTb MX M3 6ayka, MOYUCTUTb MApoM UMM pacTBopuTenem (MCMob3oBaHUE METanNMYeckoro MHCTPYMeHTa He
ponyckaetcs). [Ina Toro, 4Tobbl CHATL UNBLTP, HEOBXOAMMO CHATL KPbILLKY, OTKPYTUB ANS 3TOr0 BUHTHLI CneuyanbHbIM KIHYOM.
yncTKa W npoBepka unbTpa BHYTPM MasyTHOrO Hacoca: Ans Toro, 4tobbl obecneunTb MpaBunbHyt0 paboTy Hacoca,
pekoMeHayeTCs YNCTUTb PUnbTp XOTst Obl 0OANH pa3 B rog. [ns Toro, 4Tobbl CHATE UNLTP, HEOOXOAUMO CHaYvana CHATb KPbILLKY,
OTBMHTMB BUHTbI CneumanbHbIM Kito4oM. Bo BpeMs MOBTOPHOrO MOHTaxa obpatuTb BHMMaHWe Ha TO, YTOObl OMOPHbIE HOXKM
dunbTpa 6binn obpalleHbl B CTOPOHY Kopryca Hacoca. Ecnv Bo3aMOXHO, nyylle 3aMeHWUTb NPOKIadKy Kpbilwkn. PekomenayeTcs
YCTaHOBWTb BHELLUHWI DUnbTp B TYGONpOBOAE BCACkIBAHUS Nepes HAacoCoM;

YucTKa MasyTHOro punbTpa Ha 6ayke-nogorpesaTene

pa3bopka, MpoBepKa 1 YACTKa ronoBbl cropaHns (CM. cTp. 45), Npy 06paTHOM MOHTaxe TLaTeNbHO BblAepXaTb pa3Mepbl, AaHHbIE;
npoBepKa 3anarnbHbIX 31EKTPOAOB Y COOTBETCTBYIOLLMX KEPaMMUYECKMX U3OMATOPOB, YMCTKA, BO3MOXHO MX 3aKpenneHue u, npu
HeobxogumocTu, 3ameHa (cMm. Puc. 50-Puc. 50);

npoBepka M akkypaTHas 4ucTka doTopesuctopa yrnaBnvBaHWsS nnamMeHu, npu HeobxogumocTu, ero 3ameHa. B cnyvae
BO3HUKHOBEHWS COMHEHUSI, MPOBEPUTL KOHTYP KOHTPOIS NameHn, HO MOCIe BKIMOYEHUst FOperku, cornacHo cxeme Ha Ctp.47-48.
[emoHTax M umucTka conna masyta (C NOMOLbl pacTBOpuTeneMm, a He MeTanfiMyeckoro MHCTPyMeHTa). BbinonHus
obcnyxuBaHue, NepeHacTporTe roperky, BKIYUTb ee U MpoBepuTb hopMy nnameHn. Ecnv Bo3HWKaeT COMHEHME B HOpManbHOM
paboTe ropenku, 3aMeHUTb conso. B crnyyae MHTEHCMBHOrO MCMONbL30BaHWSA rOpernky 3aMeHa conna pekoMeHAyeTcs B Havane
paboyero ce3oHa, kak npodunakrmieckas mepa.

Yuctka 1 cMaska MexaHW4ecKUx YacTen.

BHUMAHMUE! U36eraTtb BCAKOro CONPUKOCHOBEHUSA 3JTIEKTPUYECKMX KOHTAKTOB HarpeBaTesibHbIX 3JIEMEHTOB C

fi napom unu pacrteBoputenem. I'Iepep, TeM Kak MOBTOPHO YCTaHOBUTb HarpeBaTeJibHbl€e 3J1IeMEeHTbIl, 3aMeHUTb

ynnoTHeHus dnaHues. NeprMoanyeckn KOHTPONMPOBaTL COCTOSIHUE HarpeBaTeNbHbIX AfIEMEHTOB C Lefbio
onpegeneHusi NepuoAUYHOCTU O6CIYKUBAHUA.

Pas6opka ¢punbmpa DUNGS MB-DLE 415 - 420 B01 1” 1/2 - 2”

[MpoBepATb UnbLTP MO MeHbLUEN Mepe pa3 B rog!
MeHaTb unbTp, ecnu pasHuua gaBneHnsa mexay Toukamu 1 n 2 Ap> 10 mbap.
MeHaTb unbTp, ecny pasHuua AaBneHns Mexay Todkamu 7 u 12 ¢ MoMeHTa nocreaHen NpoBepKy yaBomnacs.

3amMeHa unsTpa MOXET BbINOMNHATLCA 6e3 3aMeHbl kopryca.

D O ON -

lMpepBaTb NPUTOK rasa, 3akpbiBasi PyYHOWN OTCEKalOLLMIA KpaH.

CHATb BUHTBLI A + D.

3ameHuTb natpoH dunetpa E.

MocTaBuTb Ha MecTo Kopnyc PUNLTPa, 3aBUHTUTL U 3aTsHYTb BUHTLI A+D, He nepeTsarveas.
BbINnonHuTL hyHKLUMOHAMNBHYIO MPOBEPKY rEPMETUYHOCTU, Pryay. = 360 MBap.

O6paTtnTb BHMMaHWE Ha TO, YTOObI BHYTPb KinanaHa He nonagana rpsisb

43




0
© ©
5 ” “7 1 “V “ 5
=TI [ —
<+ 0 N |—
| I
© u 1O
4 23 32 4
Puc. 44

Puc. 46

Hemornmak epynnbi 205108 c2opaHusi

[ns TOro, 4TO6bI CHATL rPYMMNy rofioBbl CropaHns, HeobxoaAMMO AencTBOBaTb CrieayoLwmmMm obpa3om:

CHATb KpbiLwKy C.

OTcoegnHUTb Kabenu 1 WnaHru;

BbIHYTb 13 rHe3ga cotoanemeHTsl FT;

YcTaHoBUTb rpynny ronosbl cropaHusas B nonoxenve MAKC;

OTkpyTUTL pe3bboBon WTMdT AR OO NONOBMHBI €70 XOAa;

TonkaTb Bnepes 610K ronosbl, MOKa OH HE OTCOEANHUTCS OT KOMneKTopa

MonHocTblo OTKPYTUTL pe3bboBon wTndT AR

OTKPYTUTb KpenexHble BUHTbI LUAPHUPHON HaBeckn B 1 OTKpbITb ee, Kak Ha pUCyHke

BbiHYTb rpynny conen D

[nsa Toro, 4Tobbl CHATH KaXKAyHo rofloBY CropaHns, OTKPYTUTb KpeneXHble BUHTbI, HaXo4sLMecs Ha Onope rosos;
MouncTuTb ronoBbl CropaHus, BbIMOSHAS onepauusi B 06paTHOM NopsiAke U BblAepXXuBas, rae HeobxoamMmo, ykasaHHbIe pa3mepsl.

Puc. 47
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AR. Pe3b60BoW LLITOK

B. OEP>XATEIJb LUAPHUPA

CA. BO3[YLWHbIV KOPOB

D. COMNNo CTAHOAPTHOE

FT. POTO3JIEMEHTA

GT. 'PYIMMNA roJioBbl CTOPAHUA

Pezaynupoeka nonoxeHus anekmpodoe (KP60)

OTperynvpoBaTh NOMOXEHWEe 3MEKTPOAOB, coboaas pa3Mepsl (B MM), ykasaHHble Ha Puc. 49.

5-6

Puc. 49

Pezaynupoeka nonoxeHus anekmpodoes (KP73A)

[na 3ameHbl anMekTpodoB, CHayana OTKPYTUTb KpenexHble BUHTbI VE OBYyX SMeKTpoAOB W BblHYTb SMEKTPOAbl: BCTaBUTb HOBbIE
aneKkTpoabl, NPOBEPUTb, YTO BCE pa3Mepsbl, ykazaHHble B MM

:10-15 mm

:3-5mm

~13 mm

~3 mm 3 M (]
C

~10 mm /

0

1 ~2.5 mm (npupogHbIv ras) - Koraa noanexuT mogudukauum _\:)E_______ —
G: 0 mm (CKMKEHHbIN ra3) - korga noanexut mogudrkauum

VE MAX.

=

@TmMo o w>»

90 00fo 0 08,

Puc. 50

45



Coomeemcmeue Mexdy 2osiogeamMu c2opaHusi U 3JIeKMPOHHbIMU 6JT0KaMUu KOHMpPOJIsi/ynaesnueaHusl rniaMmeHu
lpynna ronoB cropaHuWsi COCTOMT M3 4-X rONoB : OfHa M3 HMX YKOMMNIeKkToBaHa otoanemeHTom Siemens QRA, n doTopesnctopom
QRB, KOTOpble COOTBETCTBEHHO MOACOEAMHEHBI K 3NEKTPOHHBLIM Griokam KoHTpons nnamenu Siemens LFL n Siemens LAL (Puc. 52-
A1/A2), ocTtaBluMecsi TpU FOMOBbl CropaHWsi OCHaleHbl oTtoaneMeHTamn mMogenu Krom-Schroeder UVSS5, nogcoegmHeHHbIMKU K
6nokam koHTpons nnamexnn Krom-Schroeder IFW15 ((Puc. 52-B,C,D).

(A1) SIEMENS LFL.., (B) (C) (D)
(A2) SIEMENS LAL.. KROM-SCHROEDER IFW15

Puc. 52

doTopesucTop Siemens QRB

doToanemMeHT Siemens QRA

TexHu4eckoe obcnyxuesaHue ghomoanemeHma (Siemens QRA - Krom-Schroeder UVS)

Cpok cnyx6bl dpoToanemeHTa coctaensieT npumepHo 10.000 yacoB paboTbl (okono 1 roga) npu MakcumMansHou Temnepatype 50°C,
MO NUCTEYEHNN KOTOPbIX OH MOANEXUT 3aMeHe.

Onsa yicTku/3ameHbl OTO3NEeMeHTa AeNcTBOBaTb crneaytoLmm obpasom:

1) ybpaTb HanpsiKeHne co BCel CUCTEMBI;

2) npepBaTb nogavy TONnBa;

3) BbIHYTb (DOTO3MEMEHT U3 ero rHesaa, Kak 3T0 yKa3aHO Ha PUCYHKE;

4) NOYMCTUTL €ro, eCn OH 3arpsi3HeH, He NpuKkacasCh K CBETOYNaBNMBAIOLLEN YacTu rofnbiM1 pykamu;

5) Npn HeO6XOANMOCTY 3aMEHUTL CBETOYNaBMNMBAOLLYIO YacTb;

6) BCTaBUTb (POTOINEMEHT B rHE30.

uvss
1 YcTaHOBKYy OTKMIOYMTL OT HaNPsXKEHWs ¢ CO3AaHMeM BMAVMOrO paspbiBa Lienu.
2 TlepekpblTb Nogavy Tonnmea.

S | ey

15mn

HoBylo (pOTOAYENKY He TporaTb rofibiIMU NanbLuamu.
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Mpon3BecT NOBTOPHbLIN MOHTaX B 0GPaTHOM MopsiaKe.

PacugeTtka npoBogos (potoanemeHta Krom-Schroeder UVS) :

1 = KOpMYHEBBLIN,
2 = benbii,
3 = 3eneHbInt,

N.B. UVS 5 3a3emnstb He TpebyeTcs.

(CM. MpunoxeHne).

Yucmka u 3ameHa ghpomope3sucmopa KOHMPOIIsl nAameHu

[nsa yicTkm boTopesmcTopa Ucnonb3oBaTb HYUTYIO BETOLLUb. [na 3ameHbl hoTopesncTopa - BblHYTb €ro n3 rHesga u samMeHuTb.

lIpoeepka moka uoHu3sayuu
YTtoObl NPOBEPUTBL TOK Y KOHTPOIBLHOIO 3M1EKTPOAA, creaynTe cxemam Ha Puc. 55 - Puc. 56. Ecnv anekTpuyecknii UMNynbC Hbke

YKa3aHHOro 3Ha4yeHusi, MPOBEPLTE NMOMOXEHNE KOHTPOIbHOIO POTO3NEMEHTa/hoTOPE3NCTOPa, ANEKTPUIECKNE COEAMHEHNS U, MPU
HeobxoauMoCTH, 3aMeHnTe hOTOINEMEHT./OTOPE3NCTOP.

OneKTPOHHbIV 610K KOHTPONs | MUHUMAanbHbI 3NeKTPUYECKMiA UMMYIbC Y

nnamMmeHu KOHTpOJ‘IbHOFO aneKTpo,qa
Siemens LFL1.3.. 70pA
Siemens LAL2.25 95pA
KNEMMHWK MA

|34|35|

LUKANA pA DC

+

| .

Puc. 54

OneKTPOHHbIN 6ok
KOHTPOIs NrameHn

MWHUManNbHbIN 3NEKTPUYECKNI
UMMYIbC Y KOHTPOSIbHOMO
anekTpoaa

Krom Schroeder IFW15

TuA

KITEMMHAA
KOPOBKA MC

<
M)

35

Puc. 55 - [letektupoBaHue ¢ pOTO3NEMEHTOM
QRA..

pA

—‘@L Signal

IFS, PFS
IFW, PFF
BCU, PFU

U

HEE

Puc. 56
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3AMNACHDbIE YACTHU

HasBaHue KP60-VS KP73A-VS
Kon
ONIEKTPOHHBIV BNOK KOHTPONA MIAMEHW SIEMENS LAL 2020420 2020420 2020420
ONIEKTPOHHBIN BNOK KOHTPONA MITAMEHM SIEMENS LFL 2020448 2020448 2020448
QNEKTPOHHbIV BJTOK KOHTPOJA MNAMEHW SIEMENS IFW 15T 2020114 2020114 2020114
3AMATNBbHbIN SNEKTPO[ 2080218 20802A4 20802A4
OUIBTP M'A3A - Rp2 2090106 2090106 2090106
OUIBbTP FA3A - DN65 2090117 2090117 2090117
OUIBTP F'A3A - DN80 2090118 2090118 2090118
OUNBbTP TOMNMBA 2090207 2090207 2090207
YMNOTHEHWUE 2110013 + 2110066(2110033 + 2110066/ 2110033 + 2110066
KPBIITbYATKA BEHTUNATOPA 2150044 2150038 2150068
PEJIE OABITEHNA BO3OYXA 2160065 2160065 2160065
PEJIE OABNEHMA ONA CXKATOIO BO3OYXA 2160083 2160083 2160083
PEJE OABNEHUA TA3A DUNGS GW50 A5 2160076 2160076 -
PEJIE OABNEHNA TA3A DUNGS GW500 A6 - 2160087 2160087
TPAHC®OPMATOP FIDA 2170231 2170231 2170231
OBUTATENb HACOCA 2180201 2180201 2180201
OBUTATENb BEHTUNATOPA 2180432 218021101 2180256
'PYMMA TA30BbIX KITAMTAHOB SIEMENS VGD20.050L Rp2 2190171 2190171 2190171
I'PYMMA FA30BbIX KINAMAHOB SIEMENS VGD40.065L DN65 2190172 2190172 2190172
FPYMNMA FA30BbIX KINAMAHOB SIEMENS VGD40.080L DN80 2190169 2190169 2190169
NCMONHUTESNTbHbI MEXAHU3M SKP15 2190181 2190181 2190181
NCMNONHUTENBHbLI MEXAHU3M SKP25 2190183 2190183 2190183
Z;S’I‘IRI;)IZA FA30BbIX KITAMAHOB DUNGS MYINbTUBIIOK MBDLE 21903N2 21903N2 21903N2
QNEKTPOKIAMNAH MA3YTHbIN 2190403 2190403 2190403
QNEKTPOKIIAMAH CXXATOIO BO3OYXA 2190451 2190451 2190451
BJIOK KOHTPONA FTEPMETUYHOCTU FA30BbIX KINAMAHOB 2191604 2191604 2191604
FMBKUN LWITAHT L=1500 2340004 2340004 2340004
TMBKUN LUNTAHT 2340022 - -
MMBKWIA LUNAHT L=600 3/8 2340049 2340049 2340049
TMBKWN LUNAHI L=435 - 2340089 2340089
TMBKWN LUNAHE L=315 234FX14 - -
MMBKUN LNAHT L=490 - 234FX16 -
TMBKUN LUJTAHT L=485 - 234FX31 234FX31
FMBKUI LWINAHT L=590 234FX38 234FX34 234FX34
TMBKWA LUNAHT 1/8” - 234FX41 234FX41
MNACTUHKA BONbLIAA BAPBMPYEMOIO CEKTOPA 2440014 2440014 2440014
MNACTUHKA MANAA BAPbUPYEMOIO CEKTOPA 2440054 2440054 2440054
CEPBOINPMBOL SIEMENS SQM10 2480004 2480004 2480004
CEPBOINPMBOL SIEMENS SQM140 24800A5 24800A5 24800A5
OOTOJJIEMEHT SIEMENS QRA 2 2510001 2510001 2510001
SOTOPE3MCTOP SIEMENS QRB 2510003 2510003 2510003
OOTOIBJIEMEHT KROM SCHROEDER UVS5 2510037 2510037 2510037
TEPMOCTAT 50-200°C TR2 2560026 2560026 2560026
TEPMOCTAT 190°C 2560028 2560028 2560028
PEMYNATOP OABNEHMA HAUCK 2570009 2570016 2570016
HACOC 2590181 2590181 2590181
DOOPCYHKA 2610207 2610207 2610207
TONOBKA CIrOPAHUA TOPENKNA 30602A0 30602C1 30602B0
cornno 3090086 30900P0 30900M7
KABENb 3AMNAJIbHOIO 3NEKTPOOA 6050158 6050157 6050157
PE3CTOP C KATPUOXEM OJ1A MA3YTHOIO TOMJNMBA 6060010 6060010 6060010
COMNPOTUBINEHWE MOOOIMPEBATENNA 6060004 6060006 6060006

MpumeyaHne: npu 3akase 3anvacTen Ha ropenky BCEIA yka3biBaTb B 6naHke 3aBogckor Homep ropenku!
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6v

OETANIMPOBOYHbIW YEPTEX FOPENKHU

norn. OMNCAHUE
1.1 ONEKTPUYECKOLWMNT
1.21 WNT YNPABJIEHWA
1.2.2 MNEPEKITIOYATEJSTb
1.3 QNEKTPOHHbIV BNOK KOHTPONA MNAMEHU
1.4 QJIEKTPOHHbIM BJIOK KOHTPOA MNAMEHMN
1.5 3AMAJbHBI TPAHCOOPMATOP
1.6 PEJIE KOHTPOIA MNAMEHN
1.7 TEPMOCTAT
1.8 TEPMOCTAT
2.1 KPBINIbYATKA BEHTUITATOPA
2.2 [OBUTATEb
3.1.1 OUITBTP XXAOKOIo TOMMMBA
3.1.2 TEPMOMETP
3.1.11 PEINYNATOP JABINEHUA
3.2 KPbILLKA
3.3 COlMPOTUBIIEHME
3.9 BAYOK
411 CEPBOINPUBOA
4.1.21 BAPbV/PYEMbI/ CEKTOP
41.22 MITACTUHA BAPbUPYEMOI'O CEKTOPA
4.2 KOPOB BO3[YLUHOW 3ACITOHKM
4.3 KOPOB BO3[YLUHOW 3ACITOHKM
4.4 OCb BO3[YLUHOW 3ACITOHKM
4.5 OCb BO3[YLUHOW 3ACJIOHKM
4.6 BO3OYLWHAA KOPOBKA
4.7 WTneT
5.1 TPYBA C PE3bEOW

MOm. OMWCAHVE
5.2 BJIOK KOHTPOJA FEEPMETUYHOCTU FTA30BbIX KIAMAHOB
5.3 IPYMMA FA30BbIX KITAMAHOB C CTABUIIM3ATOPOM
6 CPE3AHHbIV KOHYC MOJAYM BO3OYXA
7 YIUTKA FTOPEJIKW
8 MPOKNALKA TEMNOMEHEPATOPA
9 CMOTPOBOE CTEKIO
10 POCCE/bHbIN KINAMAH FA30BbIV
11 ®OTOINEMEHT
12 IPYMMA rOf1OB CTOPAHWA B CEOPE
13 KONNEKTOP FA30BbIV
14 TPYBA PEMYIIMPOBKM rONOBLI CFTOPAHUA
15 TAVKA KOMNbLA
16.1 HACOC
16.2 NBUIATENb
16.3 MAHOMETP
17 PENE OABMNEHWA BO3OYXA
19.1 OBPATHbIW KNAMAH
19.2 MAHOMETP
19.3 ONEKTPOKIAMAH XXWOKOrO TOMMMBA
19.4 CTEP>XHEBOW KPAH
19.5 PEJNE OABMNEHWA BO3OYXA
20.1 MAHOMETP
20.2 QNEKTPOKNAMNAH XXWOKOrO TOMMMBA
20.3 OBPATHbIW KIMAMAH
20.4 CTEP>XHEBOW KPAH
20.5 TBKNW LUNAHT
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NMPUINOXEHUE

3NEKTPOHHbIW BIIOK KOHTPONSA "SIEMENS" LFL 1.3..

I'Iporpamma ynpaeBrieHUs B cjly4ae OCTaHOBKU C YKa3aHUeM TOYKU
OCTaHOBKU

B cnyyae HapyweHus no kakon-nubo npuumHe nogava Tonnuea

HemeaeHHo npekpawaetcs.  OaHOBpPeMeHHO  mporpamMmaTtop

ocTaHaBnMBaeTCs U yKasbiBaeT NpuynHy 6nokmposku. CMmBON Ha Ancke

yKasaTens nokasblBaeT TUN HapyLleHus:

« He 3anyckaetcsa (Hanpumep: curHan 3AKPbITA kOHTakTa KOHLEBOro
BbIKMOYaTENst «Z» C KNemMMon 8 Bbillen M3 CTPOs MM OAMH U3

KOHTaKTOB Mexay knemmamu 12 n 4 unun 4 n 5 He 3aKpbIT).

A [MOcrtaHoBka npu 3anycke, T.K. curHan OTKPbITO He noctynaet Ha
Knemmy 8 KOHTaKTa KOHLEBOro Bbikftodatens «a». Knemwmbl 6, 7 1 14

OCTaloTCS NOA, HANPSHKEHNEM A0 YCTPAHEHUS HEeUCnpaBHOCTY.

P ABapumHas OnokupoBka Wu3-3a OTCYTCTBMS CUrHana AaBreHus
BO37yXa.

HaunHass c 3TOro MomeHTa BCsIkOe OTCYTCTBME CWUrHana AaBneHus

BO3/yXa Bbl3blBAET aBaPUNHYIO GIOKMPOBKY ropenku.

Il AsapuiHas OnokMpoBka Wu3-3a HapylleHus B paboTe cucTeMbl
AeTeKTUPOBaHMUS MNameHu.

Vv HapyleHne nocnegoBaTensbHOCTM NpU 3amycke M3-3a  BbIxo4a M3
ctposs curHana MINIMA (MWH. OTKPbITUE) BcrnomoratensHoro

KOHTaKTa CepBONpUBOAa BO3AYLUHON 3aCOHKU C KIemmow 8.

1 AsapuiHas OnokMpoBKa W3-3a OTCYTCTBMSI CUrHamna Hanmuyus
nrnaMeHn B KOHLie NepBoro nepuoaa 6esonacHocTu.

HaunHas ¢ 3TOT0 MOMEHTa BCSIKOE OTCYTCTBME CurHana Hanuuus

nnamMeHu Bbi3blBaeT aBapuiHyt0 GrOKMPOBKY roperku.

2 ABapuiiHaa OnokvMpoBka u3-3a OTCYTCTBMA CWUrHana Hanuuus
OonblIOr0  MMamMeHu B KOHUEe BTOpOro nepuoga 6esonacHocTu

(curHan Hanuymsa NNaMeHn rmaBHON roperku).
ABapunHasa ©6nokMpoBka u13-3a OTCYTCTBMS CuUrHana
nnaMeHn Wnv AasrneHns Bosgyxa BO BpeMs paboThl.

Ecnn annapatr 6Gnokupyetcsa B noOOM MOMEHT MeXAy MyckoM 1
npeaBapuTenbHbIM - 3aXWraHMeM, He MokasbiBas COOTBETCTBYHOLLErO
CMMBONA, NPUYMHON, KaK NPaBuIio, SIBNSIETCS NPEeXAeBPEMEHHbIN curHan
Hanuuusi NNameHu, BbI3BaHHbIW, HaNpUMep, camMoBO3ropaHueM B Tpy6e
Yo.

Hannyna

-

a-b  lNporpamma 3anycka
b-b’ [na HeKoTOpbIX BapuaHTOB: XONIOCTOW XOA4 Mporpammaropa Ao
aBTOMaTMYECKOW OCTaHOBKM Mocne 3amnycka ropenku (b’ = nonoxeHue
nporpaMMaTtopa BO BpeMsi HOpMarbHOWM paboTbl ropernku).
b(b’)-a lporpamma nOBTOPHOM  NPOAYBKA  MOCMEe  OCTaHOBKU
perynupoBku. B  nonoxenun  3anycka  «a»  nporpammaTop
OCTaHaBnMBaeTCA aBTOMAaTUYECKU.

OnutenbHocTe nepuopa 6GesonacHocTn Ans ropenok ¢ 1 TpyGown.

[ebnokvMpoBka annapata MOXeT BbINOMHATLCS Cpa3y e nocne
aBapUNHON.
[ebnokvpoBka annapata MOXET BbIMOMHATLCA Cpa3y e nocne
aBapuiiHow 6nokvpoBku. lMocne [ebrnoknpoBkM (M Mocne ycTpaHeHus
Henomnagky, MOCMAYXUBLUENA MNPUYMHON OnOKMPOBKWM) MM  nepenaga
HanpshkeHUs NporpaMMaTtop BO3BpallaeTcsi B UCXOAHOE norioxeHue. B
3TOM cryyae Tonbko knemmbl 7, 9, 10 n 11 octaroTcsa nog HanpshkeHnem
B COOTBETCTBMM C NpOrpaMMoi ynpaBrneHusi. Tomnbko nocrne 3Toro
annapaTt porpaMMupyeT HOBbIV 3anyck.
DYHKUMOHUPOBaHME

Cxema coeouHeHU W cxema YynpaeneHuss nporpammatopa «P»
npuBeaeHbl fanee B AaHHOW UHCTPYKLUMU.

CurHanbl, Heobxoaumble Ha Bxode AN paboyer vyactu u AN CUCTEMbI
KOHTPOMS NIIaMeHU, yKkasaHbl LUITPUXOBKOW.

Ecnun paHHble curHanbl OTCYTCTBYIOT , annapat npekpaiiaeT nporpaMmmy
3anycka; noboe HapylleHVWe cpasy >Xe MoKasbiBaeTCA WHAMKaTOPOM
annapata 1 BbI3blBaeT, ecrnu 3Toro TpebylT Mepbl HeobxoanMocTu
(aBapunHom COCTOSIHUN) annapat Bbi3blBaeT 6HesonacHocTH,
aBapuiHyto GrOKMPOBKY.

A - cUrHan sanycka Yyepes TepmocTtaT unm pene gasnexus "R".

A-B - nporpamma 3anycka.

B-C - dyHKUMOHMPOBAHWE rOPErnKy.

C - perynupoBo4YHas octaHoBka yepes "R".

C-D - BO3BpalleHue nporpammMmaTtopa B MONOXeHue 3anycka A.

Bo Bpemsi perynMpoBOYHOM OCTAHOBKM TOMbKO BbIXxodbl 11 un 12
HaxoAsTCs MOA HampsPkeHnem, a BO3AyLUHAs 3acroHka, Gnaropaps
paboTe KOHTaKTa KOHLEBOro BbIKM4YaTens «Z» CepBONpuMBOAa,
Haxoautcs B nonoxeHun  «CHIUSO»  (3akpbita). Cucrtema
[eTeKTMpoBaHUs nnameHn «F» HaxoauTcs nog HanpsikeHueM (Knemmbl
22 1 23 n 23/ 24) pnsa TeCTMpOBaHNSA AeTeKTopa ¥ Hanuyvsa MeLlatoLLero
cBeTa.

B criyyae npumeHeHwusi ropenok 6e3 Bo3AyLLUHOM 3acroHKK (M1 ¢ GroKOM
KOHTPOIIS 3aCIIOHKM, HAaXOAALMMCS OTAENbHO) HEOGXOAMMO YCTaHOBUTL
nepemMbluky Mexay knemmamu 6 n 8, 6e3 KOTOpbIX 3amyck ropenku He
MPOVCXOANT.

Heo6xoauMbie ycrioBUs Ansi NOBTOPHOrO 3anycka ropenku

® AnnapaT fomkeH 6bITb pa36GrokMpoBaH.

® BosgywHas 3acrnoHka gofmkHa ObiTb 3akpbiTa; MpW 9TOM KOHLIEBOW
KOHLIeBOro Bblkntodatena Z ana nonoxenns 3AKPbITO porxeH
obecneynTb HanpsbkeHne mexagy knemmamu 11 n 8.

® KOHTaKTbl, KOHTpPOMMpYylLME 3akpbiTUe knanaHoB Tonnuea (bv...)
(Mpn HanNUuuW) N Opyrue KOHTaKTbl C aHaNoOrM4HbIMU PYHKLUAMM
OOMKHbI OblTb 3aMKHYTbl Mexay krnemmon 12 u pene paBneHusi
Bo3gyxa LP.

® PasmbikaloWwmii KOHTakT pene pfaeneHus Bo3gyxa LP  gomkeH
HaxoAMTbCA B Pa30OMKHYTOM MOMOXeHuu (TectupoBaHue LP), 4yTobbl
obecneynTb NUTaHWE KneMmbl 4.

® KoHTakTbl pene paBneHuss rasza GP un  npegoxpaHUTENbHOro
TepmocTaTa unu pene gaeneHnss W gomkHbl ObiTb 3aMKHYThI.

Mporpamma 3anycka
A 3anyck

(R 3ambikaeT ynpaBrsoLWMA y4acTok Lenn mexay knemmamu 4 un 5).
MporpammaTop HaunHaeT pabotatb. OAHOBPEMEHHO Ha [ABuratesb
BEHTUNIATOPA MOCTyMaeT HanpshkeHve C KnemMMbl 6 (Tonbko Ans
npeaBapuTenbHON NpoayskW) U, nocne t7, HanpshkeHne nocTynaet Ha
ABuratenb BEHTUNATOPA WM YCTPOWCTBO BBITSXKKM TOMOYHOrO rasa ¢
KknemMmbl 7 (NpeaBapuTenbHasi 1 NOBTOPHas NpoayBKa).

Mocne t16, yepe3 knemmy 9 nogaércss KOMaH4a OTKPbITUS BO3AYLUHON
3aCMNOHKW; BO BPEMS [ABWXEHWUS BO3AYLUHOW 3aCMOHKM MporpammaTop
npuoctaHaBnveaetT paboTy, T.K. Ha knemmy 8, obecneumBaloLLyto
nuTaHne nporpammaTtopa, He MOCTynaeT HanpsbkeHue. Tonbko nocre
MOMHOTO  OTKPbITUS  BO3AYLUHOW  3aCfOHKM  KOHTaKT  KOHLEBOro
BbIKINtoyaTens «A» nepekrnyvaeTcs, AaBas HanpskeHne Ha krnemmy 8, u
nporpammMaTop Ha4yuHaeT paboTaTb.

T Bpemsi npeaBapuTensHoi NpoAyBKA NpPY NOMTHOM OTKPbLITUM
BO3AYLWHOM 3aCJIOHKM (HOMUHarbHbIW pacxod Bo3ayxa).

Yepe3 HekoTopoe BpeMs Mocre Hayana npeaBapuTenibHOW NpoayBKM
perne p[AaBneHns BO3dyxa MepeknioyaeTcsi, pasmblkas Lenb Mexay
knemmamn 4 un 13, B NpOTMBHOM cryyae, annapart OnokupyeTtcs.
OpHOBpeMeHHO knemma 14 gomkHa HaxoAMTLCSA NOA HanpsHXKeHUeM, T.K.
nMTaHne Ha 3anarnbHbI TpaHCHOPMAaTop 1 KnanaHbl TonMBa NogaéTcs
Yepes 3Ty uenb. Bo Bpemsa BbINONHEHWA npeaBapuTenbHOW NPOAYBKU
NpoBEPSAETCAHAAEKHOCTb CUCTEMbI ONPEeAeNeHNs HanM4us NnamMmeHu, u B
cryyae HenpaBuIbHOTO (OYHKUMOHMPOBaHMSt annapat 6nokvpyetcs. B
KOHLe npepapuTensHon npogdysku t1 yepes knemmy 10 cepsonpusog
BO3AYLIHON 3aCfOHKW YCTaHaBMUBAETCH B  MOMOXEHWEe 3ananbHOro
nnameHu, onpeaensieMoe BCMOMOraTesibHbIM KOHTakToM «My.

B aT0 Bpems nporpammatop npuoctaHaBnmeaeT paboTy 4o Tex nop, noka
Ha knemmy 8 yepes KOHTakT «M» CHOBa He MOCTYMUT HamnpsbkeHue. noka
Ha knemmy 8 yepes KOHTakT «M» CHOBa He MOCTYNUT HanpsbkeHne. Yepes
HECKONMbKO CeKyHA NuTaHMe Ha MuKpoaBwuraTenb nporpammaTopa
noctynaeTt Hanpsimyto oT pabodven yactv annapata. C 3TOro MomMeHTa
knemma 8 Gornblue He y4acTBYyeT B MPOAOIHKEHUM 3arnycka ropesku.
Fopenka ¢ 1 Tpy6ow

T3 Bpems npenBaputenbHOro 3axuraHus [0 MONyYeHWst curHana
paspelleHunsi knanaHom Tonnmeac Knemmsbl 18.

T2 Bpemsi 6e3onacHocTV (MOLLHOCTb 3ananbHoro nnameHu). [lo
OKOHYaHWM BpeMeHu 6e30MacHOCTU CUIrHam Hanmuuus niamMeHn OOIhKEH
NOCTyNUTb Ha KNeMMy ycunutens 22 , U curHan JorbKeH noctynatb Ao
perynMpoBOYHON OCTaHOBKM; B MPOTUBHOM fyyae annapaT OnokvpyeTcs.
T4 MepepbiB. B KoHUe t4 knemma 19 HaxogWTCA NOA4  HanpPsHKEeHVEM.
OO6bIYHO Ucnonb3yeTcs AN Nodayy NUTaHKA C KnanaHa Tonnuea Yepes
BCMOMOraTenbHbIN KOHTaKT "V" cepBonprBOoAa BO34YLLUHOW 3aCIOHKN.

75 MepepbiB. B koHUe t5 knemma 20 HaxoguTCca nog HamnpsbkeHneM.
OpHoBpeMeHHO BbIXoAbl ynpasnenus ¢ 9 no 11u knemma 8 Ha Bxoae B
pabouyyto 4acTb annapaTta ranbBaHUYECKM pas3befeHEHbl C  Lenblo




npefoxpaHeHnsi anmapata OT oBGpaTHOro HamnpsikeHus 4epes Lerb
perynsitopa MOLLHOCTH.

Fopenku ¢ 2 Tpy6amu (**)

t3 Bpema npeaBapuTenbHOro 3axkuraHus A0 MOMyYeHus curdana
paspeLleHVsi KOHTPOIBbHBLIM KanaHoM ropesiki ¢ knemmbl 17.

t2 MepBoe Bpemsi 6e3onacHOCT (MOLLHOCTb 3ananbHoro dakena).
Mo oKkoH4YaHuM BpemMeHu 6e30nacHOCTU [OIHKEH MOCTYNUTb CUrHan
Hanmuuus NnameHn Ha KnemMmy 22 ycunuTens, CurHan [JOSbKeH
noctynatb [0 PEerynvpoBOYHOM OCTaHOBKW; B MNPOTMBHOM Cryyae
annapart 6nokvpyeTcs.

t4 [MepepbIB 4O NONyYEHUsi CUrHana paspeLleHnst KnanaHom Tonnmea
Ha knemme 19 ans o6pa3oBaHKs NEPBOro MriamMeHu riaBHO FOPenKu.

t9 BTtopoe Bpewmsi Ge3onacHocT. B KoHue BTOporo BpemeHu
6esonacHOCTM ropernka AOSKHA 3axeybcs OT (hakena 3axuvranHus. B
KOHLe AaHHOro nepuopa Ha knemmy 17 He mocTynaeT HanpshkeHue, u
3ananbHbIvi haken aBTOMaTUYECKN racHeT.

t5 Mpu nocTynneHun curHana paspeLLeHnst OT perynstopa MOLHOCTH
LR Ha knmemmy 20 nporpamma 3anycka annapaTta 3aBepLuaeTcs.
OpHoBpeMeHHO BbixoAbl 6roka ynpasnexus ¢ 9 ano 11 n knemma 8 Ha
Bxoge B pabouylo 4yacTb annapaTa ranbBaHUYeckM pasdbefeHeHbl, C
Lenbio NpegoxpaHeHust annapata oT 06paTHOro HanpsixeHust Yepes Lernb
perynstopa MOLHOCTH.

[Mporpamma 3anycka KOH4YaeTCcs kak TOmnbko Ha knemmy 20 mocTtynaet
curHan paspeLleHunst U3 perynsatopa moluHoctu LR.

B 3aBUCKMOCTU oT BapuaHToB BpEMEHWU, nporpaMmmMaTtop
npvocTaHaBnuBaeT paboTy HeMeAneHHO WnuM 4epes3 OonpenenéHHbIn
NPOMEXYTOK BPEMEHW, HE N3MEHSIS NONOXEHNE KOHTaKTOB.

B Pa6ota ropenku (BblpaboTtka Tenna)

B-C Pab6ota ropenkv (BblpaboTka Tenna). Bo Bpems paboTbl ropesnku
perynsiTop MOLHOCTM ynpaBsrsieT BO3AYLUHON 3aCrOHKOM B 3aBUCMMOCTU
OT He0BX0AMMOro KonMyecTea Tenna.

[MonoxeHne HOMWHanNbHOM Harpysku pocturaeTcs
BCMOMOraTesbHbIN KOHTaKT CepBONPMBOAa BO3AYLLUHOW 3aCNOHKM “ .
C PerynupoBoyHasi octaHoBka 13-3a cpabaTbiBaHusa «R» B cnyuae
PErynvpoBOYHOM  OCTaHOBKM  KramaHbl  TOMMMBA  HEMEeASIEHHO
3akpbiBatoTcs. OfHOBpEMEHHO nporpammaTop HayvHaeT pabotaTb 1
nporpaMMupyerT:

T6 Bpemsi noBTOpHOW NpoAyBKK (MOBTOpPHasi NpoAyBka Mpu MOMOLLM
BeHTUNsATopa G 4yepe3 knemmy 7). Yepe3 HekoTopoe Bpems nocre
Hayana BpeMeHW NOBTOPHOW NPOAYBKM HaNpPsKEHWe CHOBa MOCTynaeT Ha
knemmy 10, yTOo obecneuynBaeT nepenBKeHVE BO3OYLUHOW 3aCrnOHKM B
nonoxexHve «MIN». BosgylwHas 3acrnoHka 3akpbiBaeTcsl MOSIHOCTbIO
TONbKO K KOHUY BpEeMEHM MOBTOPHOW MpPOOYBKU, YTO BbI3biBAETCSH
CUrHanom ynpasneHus u3 knemmol 11.

713 [Honyctumoe Bpemsi MOBTOPHOW NpPOAYyBKW. B TeuyeHue aToro
BPEMEHM CUCTEMA KOHTPOMS MamMeHn MOXET Takke nonyvaTb acurHan
Hanuuus nnameHn 6e3 6GNoKMpOBKM annapara.

D-A 3aBeplieHve nporpamMmbl ynpaeneHuss B koHue t6, B MOMEHT,
Korga nporpaMmaTtop M KOHTaKTbl  BO3BpaLLalwTCs B UCXOQHOE
noroxeHue, BO30OHOBNSETCS TeCT 30HAa AeTekTupoBaHus. Bo Bpewms
NPUOCTaAHOBKM pPaboTbl TOMbKO HECBOEBPEMEHHBIN CUrHaN Hanuyus
nnamMmeHn MNpoAOIKUTENBHOCTBIO B HECKONBbKO CeKyH[ MOXeT Bbl3BaTb
6rokmpoBKy annapata, T.k. B a70T nepmog NTC B uenu paboTaeT Kak
3ameanuTens. KopoTknii HeCBOEBPEMEHHbI CUrHamn He MOXeT Bbl3BaTb
6rokMpoBKy annapara.

(**) Bpems t3, t2 n t4 npumeHseTCcA TONbLKO B cMCTEMax
6e3onacHocTu cepum 01.

TexHU4yeckne xapakTepucTUKn

yepes

HanpsixeHne nutaHuns 220B-15% ... 240B+10%

YacTtoTa 50My-6% ... 60IMu+6%

[MoTpebnsemas MOLHOCTb 3,5BA

BcTpoeHHasi nnaekasi BctaBka B cooTBeTcTBuM ¢ DIN41571, cknaackoim
Ne451915070

MpenoxpaHuTenb HapyXHbIN T6,3/250E megneHHoro aeictauns,makc.16A

CreneHb Nnomexu N cornacHo VDE0875

[onyctumas nponyckHasi cnocoBHoCTb krnemmbl 1: Mmakc. 15 A cornacHo
DIN0660 AC3

[onycTumas nponyckHas Cnoco6HOCTL kKnemm ynpasnenus: 4 A
cornacHo cornacHo DIN0660 AC3

[MponyckHas cnocoBbHOCTb KOHTAKTOB NPUBOPOB ynpaBnieHus:

Ha Bxoge knemm 4 n 5 1A, 250B~

Ha Bxoge knemm 4 n 11 1A, 250 B~

Ha BxoAe knemm 4 n 14 B 3aBMCUMOCTU OT Harpy3ku krnemm ot 16
8o 19, Ho He meHee 1A, 250B

MonoxeHne ycTaHOBKU noboe

Knacc 3awuthbl IP40

[onyctumasi TemnepaTypa okp. cpegbl oT —20 go +60 °C

MwuH. Temnepatypa Ansi TPaHCMOPTUPOBKN
-50°C

N XpaHeHust
Macca:

- annapaTta ok. 1000 r
- OCHOBaHus oK. 165

KoHTponb noHM3aLmoHHOro Toka

HanpspkeHne Ha KOHTPONIbHOM 3MEeKTPOoAEe MpPU HopMarnbHoW paboTe:
330B+t

TOK KOPOTKOro 3amMblkaHnsa makc. 0,5 MA

TokK noHusaumm He MeHee 6 PA

MakcrmanbHO fonycTuMmas AnuHa coeauHUTEerNbHbIX kabenen:

- -00bIYHbIN kabenb (OTAENbHO YNOXEHHbIN™™)
He Gornee 80 m

- BPOHMpPOBaHHLIN  Kabenb

(BBICOKOYACTOTHBII), GPOHMPOBaHKEe

Ha 3axume 22 140 m
KoHTponb Y®

HanpsikeHune Ha 30HOe YO,

npv HopmarnbHou paboTe 330B+10%

Tpebyembiil TOK AeTEKTUPOBaHMUSA, MUH.* 70 MKA
Tpebyembiln TOK AeTEKTMPOBaHNS

npv HopmarnbHou paboTe He 6onee 630 MKA
Tect 1300 mkA
MakcumanbHasa anvHa coeguHUTenbHbIX Kabenen:

- 0ObIYHbIN kKabenb (0TAeNbHO yNoXeHHbIA **) 100 m
- BpPOHMpPOBaHHbIV kaberb

(BbICOKOYACTOTHBI), BpOHMpOBaHME

Ha 3axunme 22 200 m
Macca QRA2 - 60r
QRA10 - 450r

KoHTponb uckpbl 3axuranus getektopom QRE1 cepum 02
MuHnmanbHbIA Tok aeTekTopa 30 MKA

*  TMopcoeanHnTb napannesnbHo
koHgeHcaTtop 100mkF, 10...25B.

**  CoeAuHUTENbHBIN Kabenb KOHTPOMbHOTO 3MekTpoaa He [OIKEH
HaxoauTbCs B ofHOW 060noYyke ¢ ApyruMy NpoBoAaMM.

Bpemsi pa6oTbl

t1 Bpems npeaBaputensHOM NPoayBKU NPUOTKPLITOW BO34YLLUHON
3aCroHke

t2 Bpewms 6e3onacHocTn

t2'  Bpemsi GesonacHOCTV Unv nepeoe Bpemsi 6e3onacHocT B
ropernkax, roe Ucnosib3yercs 3anasbHbli daken

t3 KpaTtkoe Bpemsi npeaBapuTenbHOroO 3axuraHus (3ananbHbi
TpaHccopmaTop ¢ KrnemMmbl 16)

t3' lMpopomkeHHoe BpeMs NpeABapuTENbHOrO 3aXuraHns (
3anarnbHbIi TpaHcdopmaTop ¢ knemmsbl 15)

t4 MepepbiB Mexay Havanom t2 n nonyvyeHvem
CUrHana krnanaHom ¢ knemmbl 19

t4' MMepepbiB Mexay Hayanom t2' u nonyvyeHvem
CUrHana paspeLueHusi knanaHom ¢ knemmbl 19

t5 [MepepbIiB Mexay KOHLOM t4 1 nonyyeHvem
CurHana perynstopa MOLHOCTM Unu knanaHa Ha knemme 20

t6 Bpewmsi noBTOpHOM npoayBsku (¢ M2)

t7 MepepblB MeXAy Nony4yeHneM curHana
paspeLUeHnst Ha 3armycK W HaMpPsSHKEHUs Ha Kremmy 7
(3apepikka 3anycka auratens BeHTunsTopa M2)

t8 MpopomxutensHocTb 3anycka (6e3 t11 n t12)

t9 BTopoe Bpemsi 6e3onacHocTu B ropenkax, rae
ncrnonb3yeTcs 3ananbHbli haken

t10  [MepepblB Mexay 3aMyCcKoM U HayarioM KOHTPOMsS AaBleHus!
curHana perynatopa MOLHOCTY WM KranaHa Ha Knemme

t11  Bpems OTKpbITUS BO3QYLLUHOW 3aCNOHKN

t12  Bpems xofa BO34YLUHON 3aCfOHKN B NMOMOXEHNE Marnoro
nnamenn (MUH.)

t13  Honyctumoe Bpemsi 3aXuraHus

t16  3apgepxka nogauum curHana Ans OTKPbITUS BO3AYLLUHOW
3aCIOHKM

t20 MNepepbiB 4O aBTOMaTNYECKON OCTaHOBKM
MexaHu3ama nporpammaropa nocne 32 3anycka ropenku 60

n3MepuTesibHoOMy npuéopy




OBO3HAYEHUA

A nepekroYaloLLmMin KOHTaKT KOHLEBOTO BbIKMoYaTens ans
nonoxerust OTKPbITA Bo3ayLLUHON 3aCNOHKN

Al OVUCTaHUMOHHAs curHanmaaumst 6rokMpoBKM

AR  rnaBHoe perne (paboyen cetn) C KOHTaKTaMm «ar»

AS  npepoxpaHuTenb annapara

BR  6GnokupoBoyHoe pere c koHTaktamu "br"

BV  knanaH TOnnuea

EK  pebnokunpoBoyHas

FE  KOHTPOMbHbIN 3NeKTPOA NOHN3aLMOHHON Lienu

FR  pene nnamenu c koHTaktamm "fr"

G ABuraterlb BEHTUNATOPA WUINW roperku

GP  pene gaBneHus rasa

H rnaBHbIN BbIKNtoYaTens

L CUrHanbHas nammnoyka 6rok1poBKu

LK  Bo3gywHas 3acrnoHka

LP  pene paBnexus Bo3gyxa

LR  perynatop mowHocTn

M BCMOMOraTesbHbIN NepPeKNoYatoLLmMii KOHTaKT Ang
nonoxernns MMHUMAJIbHOE Bo3ayLiHOW 3acroHku

QRA 30HO YO

QRE peTeKTop UCKPbI 3aXXUraHus

R TepmocTaT Unu pene AaBrneHust

S npefoxpaHvTens

SA  cepBOMNpYBOL BO3OYLLHOW 3aCINOHKM

SM  CMHXPOHHBIN ABUraTenb NPorpaMmMUpYIOLLEro yCTPOMNCTBa
Y yCUnuTenb curHana nporpammaropa

Vv Onsi cepBonpuBoaa: BCMOMOraTerbHbIN KOHTaKT AN nogayv
CUrHana paspelleHusa KrnanaHy Tonnmea B 3aBUCUMOCTU OT
nosioXKeHusA BO3,EI,yLLIHOﬁ 3aCITOHKMU

npefoxpaHUTENbHbI TepMoCTaT (MNu pene AaBrneHnst)
3ananbHbI TpaHcgopmaTop

OISt cepBoOnNpuBoAa: NEPEKYatoLMN KOHTAKT KOHLLEBOTO
BbIkntoyaTens ans nonoxexHus SAKPbITA Bo3gyLuHow
3aCnOoHKM

ZBV «knanaH Tonnvea 3anansHoro cpakena
ansi ropenok ¢ 1 Tpybon
Ans ropenok ¢ 2 Tpybamu

(1) Bsopg Ans noBbilweHUst HanpsbxeHust 3oHaa QRA 1o ypoBHS
TecTa

(2) Bxopg ons Bo3byxaeHUs pene nnaMeHn Bo BpeMs TecTa uenu
KOHTpons nnamenn (koHTakT XIV) n B TeuyeHne BpeMeHn
6e3onacHocTu (KoHTakT 1V)

(3) Haxas, He yaepxuBaiiTe EK 6onee 10 cekyHA.

NN S

oo

Ouarpamma nporpammaropa

t10

t11
t12
t13
t16

t20

*

YKkasaHHOoe Bpems OEeWCTBUTENbHO B

BpeMsi npeaBapuTenbHON NPoaYyBKY

Bpemsi 6eaonacHocTm

nepsoe Bpems 6e3onacHocTu

BPeMS NpeABapuUTENIbHOrO 3aXnraHus

BpPEMS NPeABapUTENbHOIO 3aXUranms

nepepbIB 4151 NOCTYNIEHNS HaNPSPKEHNs Ha knemmbl 18 n 19
nepepbIB AN NOCTYNNEHUS HanpshkeHus Ha knemmbl 17 n 19
nepepbIB AN NOCTYNNEeHUsA HanpshkeHns Ha knemmbl 19 n 20
BpPeMSsi MOBTOPHOW NPOAYBKM

nepepbIB MexAay NonyyeHMem curHana ans sanycka u
nofayun HanpsikeHUst Ha knemmy 7

BpeMsa 3anycka
BTOpOE BpemMsA 6e3onacHocTn

nepepbIB MeXAy 3anyckom U HayarioM KOHTPOMs AaBrieHns
BO3ayXa

BPEMSI OTKPbITUSI BO3AYLLHOWM 3aCIOHKM

BPEMSs! 3aKPbITUSI BO3AYLLHOWM 3aCIOHKM

[OMyCTYMOE BPeMsl 3aXuUraHus

3aiepkKa nofayn curHana Aans oTKPbITUS BO3AYLLUHOM
3aCIOoHKM

nepepbIB 4O aBTOMATUYECKON OCTaHOBKM
nporpammMarTopa rnocrie 3arnycka ropesku

cryYae  NpUMEHeHUs

npegoxpaHuTensHoro annapata cepun 01 ANa ynpaBneHust U KOHTPONs
rOPEnokK ¢ NpepbiBaeMbIM 3anasibHbIM akenom.
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ANEKTPOHHbIE B/TOKU YMPABJIEHUA N KOHTPOJA SIEMENS
ONA MA3YTHBIX TOPENOK LAL2.25

MpumeHeHune

OneKTpOHHbIE BMOKM ynpaBneHns n KoHTpons cepuu LAL... cneumanbHo
pa3paboTaHbl ANt KOHTPOMSA U YNPABNEHNS UHXEKLMOHHBIMM ropenkamm
cpegHen n 6onblwon MowHoCcTU. OHU yHMBepcanbHbl U MOTryT ObiTb
YyCTaHOBMEHbl KaK Ha MPOrPeccMBHbIX ropenkax, Tak W Ha
MOAYNMPYIOLLMX, @ TakkKe Ha ropernkax, yCTaHOBMEHHbIX Ha BO34YLUHbIX
TennoreHepaTtopax.

WcnonHeHne aneKTPOHHbIX GMOKOB.

OneKTpoHHble  OMOKM  yrpaBrneHnss U KOHTPONs AN roperiok
XapaKTepu3ylTCsl LIOKOSIbHbIM  UCMOSTHEHMEM. 3aliuTHas Kpblllka W
LIOKONTbHOE OCHOBaHWE W3roTOBMEHbl M3  YEepHOW, NPOTUBOYAAPHOMN,

)Kaponpo4yHon nracTMaccel. MHavkaTop OGrOKMPOBKK, WHAMKaTOpHas
namnoyka curHanusauumM Henonagok W kHomka cbpoca 6GnoKMpoBKu
pacrnonoxeHbl B OKolKke 6roka. AnnapaT oOCHalleH 3aMeHsieMbiM
NnaBKvM NpeaoXpaHUTENeM 1 3anacHbIM.

DYHKUUN

OcHoBaHue 6roka ocHalleHOo 24 noacoeanHUTENbHbIMU KNnemmamu, 2-Ms1
BCMOMOraTeflbHbIMU  KNEMMaMn  MEXCUCTEMHOW CBA3W, pasgerieHHbIX
ranbBaHn4yeckum crnocobom nog Homepamu 31 n 32; 3-msa knemmamu
3a3emMrneHnst U 3-Msi KneMMamy HerTpanu, yxe MoACOEANHEHHBIMU K
Knemme 2.

Cnyxe6Hble pyHKLUM

WHavkaTop MecTa  HaxoXaeHus
NpOorpaMMMpYOLLErO YCTPOMCTBA
yepes Mpo3payHyld KHOMKy cbpoca GrokMpoBKM,

O6pblBa nogcoeanMHeH K - oOcu
N ero MOXHO BWU3yalibHO 3aMeTUTb
4YTO NoO3BOJNIAEeT




o6cny>KMBa|ou.|,emy nepcoHany ACHO pacno3Hatb TUN W Bpemsd, Koraa
npousoLuen paspbiB,C NOMOLLbH NErko pacno3HaBaeMbIX CUMBOJIOB.

LlokornbHass M OCHOBHasi  4acTu  6roka  CKOHCTPYMpOBaHbl
COOTBETCTBYIOLLMM obpasom, 41O nossonseT nsbexarb
HenpeasyCMOTPEHHOTO MOACOEAMHEHNS] HEMOAXOASALLEro K ropenke 6rioka
yrnpasneHus.

Pa6oTa

Ha npunaraembix cxemax NpogeMOHCTPMPOBaHa Kak Lemnb COeanHEHWH,

TaKk M mporpaMma KOHTPOMNsS BXOASLMX CWUrHamoB, AOMycKaemblX Wniv

HeobXoaMMbIX ANsi CEKLUUM KOHTPONS 3a ynpaBrieHWeM ropernkon unm xe

COOTBETCTBYIOLLEMY KOHTYPY KOHTponsi nnamenu. [lpu oTtcytcTBUmn

HeobXoAMMbIX CUrHamoB Ha Bxofe, YMNpaBlieHWe ropenku npepbiBaeT

nocrnefoBaTenbHOCTb Nycka B TOYKax, 0603HaYEeHHbIX CUMBOMaMu, BBOAS

B AencTBme OnoKMpOBKY, MPedyCMOTPEHHYH HOpmamu 6e30nacHOCTW.

Mcnonb3yemble CUMBOMbI MAEHTWYHBI TEM, KOTOpble M300paxeHbl Ha

MHAMKaTope GroKUPOBKM yNpaBreHusl ropernku.

YcnoBwus, Heo6xoaumbie Ansi Nycka ropenku

® Pa3bnoknMpoBaHHbIN 3NEKTPOHHbIN 610K

® [IporpammMupytoliee YCTPOMCTBO B MoOfoXeHnn nycka (ans LAL2
pacrno3HaeTCcs No Hanuyui HanpskeHns Ha knemmax 11 un 12.)

® BospgywHas 3acroHka 3aKpbiTa. KommyTtaTop KOHEYHOro
BblkMtovaTens z npu nonoxeHun CHIUSO - SAKPbITO pomkeH gatb
paspeLleHne Ha NPOXOXAEeHWEe HanpskeHns mexay knemmamu 11 un 8.

® KOHTaKT npefoxpaHuWTenbHOro Tepmoctata unu pene pasnexHuns W,
TakkKe, Kak WM KOHTaKTbl APYrMX NpenoXpaHUTernbHbIX YCTPOWCTB,
NOACOEAMHEHHbIX K KOHTYPY Mycka OT KNeMMbl 4 K KneMMe 5, OOMmKHbI
ObITb 3aKPbITbl (HANPUMEpP KOHTPOMbHbIE KOHTaKTbl MO TemnepaType
nogorpesa masyTa).

® [Ins LAL2.... BO3MOXHble KOHTaKTbl KOHTPOMS 3aKpbITUS KranaHoB
TOMMUBA WNW ApYrve KOHTaKTbl C MOAOOHLIMW (PYHKLUMAMU LOIKHbI
ObITb 3aKpbITbl MeXAy knemmon 12 n pene gasneHns Bosgyxa LP.

o Pasmbikatowmii koHTakT N.C. HOpManbHO 3akpbIThIA perne gaBrneHus
BO3lyxa AOIMKEH HAXOAUTLCS B PA30OMKHYTOM MNornoxeHun (tect LP).

Mporpamma nycka

A YnpasneHnue nyckom R; (R 3akpbiBaeT KonbLO ynpaBneHns myckom
mMexay knemmamu 4 n 5).

MporpammupytoLee yCTpoWCTBO BCTynaeT B AeWCTBME. B To e Bpems
ABUraTenb BEHTUNSTOPA MOMyYyaeT HanpskeHWe OT KremMbl 6 (TONbKo
npedBaputenbHas npogyeka) ¥ mocne BpemeHu t7, pgsuraTesb
BEHTUNATOPA WM  BCACLIBAIOLIEro BEHTUNATOPA  YXOAAWMX ra3oB
nonyyaeT HanpsbkeHue ¢ Knemmbl 7 (MpepBapuTenbHas npogyska U
MOCMEBEHTUNMSALMOHHOE BPEMS).

Mo okoHyaHun BpemeHun t16, yepes knemmy 9 npoxoauT KoMaHaa
OTKPbITUS BO3AYLUHOM 3aCIOHKM ; B TEYEHUN BPEMEHW X04a BO3[YLLHON
3aCrOHKN, MporpamMmmupytoLlee YCTPOWCTBO ocTaeTcd 6e3aenCTBEeHHbIM,
nockonbky knemma 8, 4yepes KOTOPYH MporpaMmupyioLlee yCTporNCTBO
nuTaeTcs, He HaxoAWTCst MO HanpskeHuem. TonbKo nocne Toro, Kak
BO34yLUHAs 3acrnoHka OyaeT MOMHOCTbI0 OTKPbITa, Mporpammupylollee
YCTPOWCTBO BCTYMNaeT B AeNCTBUE.

t1 Bpemsi npoayBKn C MOMHOCTLIO OTKPBITON BO3AYLUHON 3aCITOHKOW.
B TeuyeHne BpemeHu npogyBKM MPOBEPSIETCS HAAEXHOCTb KOHTypa
KOHTPOMNS NnameHn W, B CryyYae HenpaBWibHOrO [eWcTBUsi, 6ok
KOHTPOS NiiaMeHn OCyLLIeCTBASET BOKMPYIOLLYIO OCTaHOBKY .

C LAL2..: Yepes KOpOTKMIA MPOMEXYTOK BPEMEHW MOCIE Havana BpeMeHu
npoayBKu, pene AaBfieHns Bo3ayxa AOJDKEH NepekioynTbCs C KNemMMbl
13 Ha knemmy 14. B obpaTHOM cnyyae, Grok KOHTPOMs MnfiaMeHu
cnpoBoumMpyeT OMOKMPYIOLLYIO OCTaHOBKY (BCTynaeT B paboTy KOHTPOSb
[aBneHns Bo3ayxa).

t3’  OnutenbHoe Npeapo3XUroBoe Bpems (3ananbHbIi
TpaHcdopMaTop NoAcCOoeaNHEH K knemme 15).
TpaHcdopmatop  mogkn4vaeTcs B paboTry TOnbkO  nocne

KOMMYTUpOBaHUs pene paernexnus LP, wnu TodHee
3aBepLueHnn Bpemenn t10.

[Mo 3aBeplleHUN BpemMeHu NpodyBku, GMOK KOHTPOMS niamMeHu, yepes
knemmy 10 ynpaBnsieT CepBOMNPUMBOLAOM BO3AYLUHOM 3aCIOHKM OO Tex
nop, Moka He YCTaHOBUT €€ Ha TMONIOXEHUE pO3XUra MrameHu,
onpegensieMoe BCMNOMOraTesibHbIM KOHTAKTOM m. Yepe3 HeCcKonbKo
CekyHn, ABuratenb  NPOrpaMMMPYHOLLEro  YCTPOWCTBA  HauuMHaeT
3anNUTLIBATLCS HaMPSIMYH OT aKTUBHOW YacTu 6rioka KOHTPOrs MraMeHu.
C aT1Oro MomeHTa knemma 8 He wumeeT 0Oonee 3HayeHus  Ons
NOZOIMKEHMS MycKka roperku.

t3 KopoTkoe Bpemsi posxwura

[Mpu ycnosun, yto Z nopcoedvHeH Kk knemme 16; 3atem cnegyet
NnoAaTBepPXAEeHME TONMMBa Ha knemme 18.

t2 Bpewms 6e3onacHoi paboTbl

Mo 3aBepleHun BpemeHun 6GesonacHow paboTbl AOMKEH MNOSBUTLCA
CUrHan Hanuuus nnameHn Ha knemme 22  ycunutenst U 3TOT CurHan
[OIMKEH ocTaBaTbCA [0 TeX Mop, Noka He Mpou3onaeT OCTaHOBKa ANS
perynupoBaHusi; B 06paTHOM criyyae 6nok KOHTPONs NnameHn Bbl30BET
BrIOKMPOBKY.

t3n  lNpegpo3xuroBoe Bpems, MpW  YCNoBuMM, YTO  3ananbHblf
TpaHcdopmaTop noacoedvHeH K knemme 15. B cnyvae KopOTKOro
BpeMeHn  po3xura (nogcoedvHeHue K krnemme 16),  3ananbHbIn
TpaHcopmMaTop OCTaeTCH MOAKMIOYEHHbIM [0 OKOHYaHUsi BpeEMEeHU
6esonacHon paboTbl.

t4 WHTtepean. [lo 3aBepweHun Bpemenu t4 knemma 19 HaxoguTtcs
nog HanpsbkeHvem. OOGbIYHO KCMonb3yeTcs Ans NUTaHus Kranada
TOMnMBa Ha BCMNOMOraTeNlbHOM KOHTaKTe V CepBOMPMBOAA BO3AYLLHON
3aCIOHKMU.

cpasy xe no

t5 WHTtepsan. Mo 3aBeplieHun BpemeHn t5, knemma 20 HaxoguTcs
noa HanpsbkeHveMm. B 1o e Bpemsi BbiIxoabl komaHg ¢ 9 Ha 11 v knemma 8
Ha BXoAe pasfeneHbl ranbBaHWYeckMM CrnocoboM OT CeKUMM KOHTPOns
ynpaBreHnsl ropenkon, ¢ Tem, 4ToObl 3alMTUTb caM GIOoK KOHTpOns
nnamMeHn oT o6paTHOro HanpsKeHWsi C MOMOLLbIO LIenu perynupoBaHusi
MOLLHOCTM.

C paspeluatollen komaHgow perynaropa mowHoctn LR Ha knemmy 20,
nporpamMma 3anycka Ha 6roke KOHTpomns nnameHu 3aBepliaeTcs. B
3aBWCMMOCTU OT Bapuauuii BpEMeHW, MporpammupytoLiee YCTpOMCTBO
OTKMYaeTCcsl HesaMeanuTenbHO WM Yepe3 HECKONbKOo  “lenykos”
cpabaTbiBaHWs, HE U3MEHSIS, NPY 3TOM, MOJIOXKEHNSI KOHTaKTOB.

B Pabouee nonoxeHune ropenku

B-C Pab6orta ropenku

Bo Bpems paboTbl ropenku, perynsatop MOLHOCTY yNpaBnseT BO34yLLHON
3aCMNOHKOM, B 3aBUCUMOCTM OT NOTPeGHOCTM Tenna, pacnonaras ee Ha
HOMUWHAIbHYK Harpysky unv MuHUManbHoe nnams. PaspelumTenbHas
KOMaHaa Ha HOMUHAIbHYO MOLLIHOCTb noctynaet yepes
BCMOMOraTenbHbI KOHTaKT V CEPBONPMBOAA 3aCMOHKM.

B cnyyae otcytcTBMA nnameHu BO BpeMs paboTbl, GMoK KOHTpons
nnameHn  Bbi3bliBaeT  GrnokupoBky. Ecnu  TpebyeTcs  nonbiTka
aBTOMAaTW4ecKoro  MOBTOPHOrO  3amnycka, [OCTaTOMHO  npepBaTb
3NEKTPUYECKYI0 MAPKUPOBAHHYI0 NepPeMbIYKy B TOM YaCTW, rAe HaxoauTcst
NMOAKMIOYEHNE  MPEAOXPaHUTENbHOTO  YCTPOWCTBA  (3rekTpuyeckas
nepemblyka B).

C KoHTponvpyemasi octaHOBKa Ans perynupoBaHusi

B cnyyae KOHTpoOnvMpyemon OCTaHOBKW ANl PerynvMpoBKW, TOMIUBHbIE
KrnanaHbl He3amMeanuTenbHo 3akpbiBaloTcsi. OOHOBPEMEHHO HauMHaeT
BHOBb [EMNCTBOBaTh NpOrpaMmupytoLLee yCTporMcTBO U Nporpamma :

t6 Bpewmsi npoayBku (c BeHTUnsitopom M2 Ha knemme 7).

Yepe3z  HebomblIOW  NPOMEXyTOK  BpeMeHM,  criegyembln  3a
NOCNEBEHTUNSALMOHHLIM BpeMeHeM, krnemma 10 cHoBa HaxoguTcs nof
HanpsikeHMeM C TeM, 4YTOObl YCTaHOBUTb BO3AYLUHYIO 3aCIIOHKY Ha
nonoxexue MIN - MUH.

MonHoe 3akpbiTUE BO3AYLUHOW 3aCMOHKM HAYMHAETCH TONbKO K KOHLY
3aBepLUEHMST  MOCIMEBEHTUNSALMOHHOTO  BpPEMEHM U BbI3blBAETCS
CUrHanbHOM KOMaHAoW, MocTynawlen Ha knemmy 11, kotopasi B CBOK
oyepeb OCTaeTCs Mof HamnpsKeHVeM B TeYeHue nocregytollen ¢asbl
OTKIMOYEHNS TOPESTKM.

t13  [Honyckaemoe Bpemsi paboTbl 4O OMOKMPOBKM, MOCHE OTKIMYEHNUS
ropernku.

B TeueHue 3TOro npomexyTka BPEMEHU KOHTYP KOHTPOMS MNIiaMeHu
MOXET eLle nony4aTb CUrHan nrameHu, 6e3 Bbi3oBa Npu 3TOM OrOKOM
KOHTPOS NfiaMeHn 6rok1pyoLLEein OCTaHOBKU.

D-A 3aBeplueHne nporpamMmmMbl yNpasreHusi (Ha4anbHoOe NonoXxeHve)
Kak Tonbko nporpammupytoLiee yCTpONCTBO nNpuBeaeT cebs U KOHTaKTbl
yrpaBreHuss B MepBOHAYanbHOE MOJIOXKEHNE, Ha4YHeTCs npoBepka
JaTuska ynaBnvBaHus nnameHu. JOoCTUXKeHWE HayarnbHOro MoNoXeHUst
CUTHaNMU3NPYeTCs HaNMMUMeM HanpsbKeHUst Ha knemme 12.

Mporpamma ynpaeneHus B criyvae o6pbiBa U yKasaHUe MosoXeHusi
nepekno4arens.

B uensx npegocTopoxHoCcTW, B criydyae obpbiBa mio6oro Tvna, nputok
TOMnMBa  He3aMennuTenbHO npepbiBaeTca. B To ke Bpewms
nporpamMmMupytoLiee YCTPOWUCTBO OCTaeTCsl HEMOABWXHLIM B KayecTBe
MHOMKaTOpa MOMOXEeHUs nepekrnoyatens. Buanmblidl cumeon Ha awvcke
CUMTBLIBAHUSI MHAMKATOPA NOKa3blBaeT Ha TUN HeMNonagky :

Hukakoro nycka, No npuWYMHE He COCTOSIBLUEroCs 3aKpbITUs
KOHTaKTa (cM. Takke “Ycnosusi, HeobxoamMmble AN Mycka ropenku®)
unu  Grnokvpylowas  ocTaHoBKa BO  BpeMst WM B KOHUE
nocneaoBaTenbHOCTU YNpaBneHns, B CBSI3W C MOCTOPOHHUM CBETOM
(HanpuMep: Nnams He racHeT, yTeyka Ha ypOBHE TOMMMBHBIX KranaHos,
Henonagkv B KOHTYpe KOHTPONS NiameHu u T.4.).
MpepbiBaHne nocnegoBaTenbHOCTY Mycka, MOTOMY YTO CUrHan
APERTO - OTKPbIThI/ KOHTpONsi KOHEYHOro BbIKMuYaTens a
nmeeT pedekt ¢ knemmon 8. Knemmbl 6, 7 n 15 ocratotca nog
HanpsKeHneM [0 YCTpaHEeHWs! Henonaaku.
P Brnokupylowas ocTtaHoBKa MO MNpUYMHE OTCYTCTBUA CuUrHana
AaBneHus Bosgyxa. Jlloboe oTcyTCTBME AaBneHus Bo3dyxa, HauMHas C
3TOro MOMEHTA BbI30BET OIOKMPYIOLLLYIO OCTaHOBKY.
[l Brokvpylowas ocTaHoBKa MO MpUYMHE AWCHYHKUMM  KOHTypa
KOHTPOMS NnaMeHu.
V [lpepsiBanne nocnefoBaTensbHOCTX Mycka, MOTOMY YTO curHar
NOMOXEHUs ANS curHana MnosioKeHNst BbICOKOro MnamMeHun He Obin
nocnaH Ha knemmy 8 BcnomoraTenbHOro nepekntoyvatens m. Knemmel 6,7
1 15 ocTaloTCs NOA HaNPSXKEHNEM A0 YCTPaHeHUs HeNnonaaku.
1 BnokupoBka 13-3a OTCYTCTBUS CUrHana niaMeHun B KOHLe
BpemeHu 6e3onacHoi paboTbl
| BrnokupoBka 13-3a OTCYTCTBUS CUrHana nriaMeHn Bo BpeMsi
paboTbl ropenku.

A PaspelueHune Ha nyck (HanpumMep Yepe3 TepmocTaT unu pene
naerneHust R cuctemsl

A-B Mporpamma nycka

B-C HopmanbHasi paboTta ropenku (Ha OCHOBaHWUM KOHTPOSbHbIX




KOMaHfA KoHTponepa Harpysku LR)
C KoHTponupyemas octaHoBKa ¢ momoLbio R

C-D BosBpalleHre nporpamMmmypyoLLLEero YCTPOMCTBa B MONOXeEHNe
nycka A, nocne npoayBKu.

Bo Bpemsi oCTaHOBOK [ANS PErynMpoBKM, KOHTYP KOHTPOMS MnrameHu
HaxoAMTCS MOA HanpsbkeHWem Ans NPOBeAeHWUst TecTa YraBnvMBaHUsI
nnamMeHn 1 NOCTOPOHHEro ceeTa (BCnblliKa poToannaparta u T.4.).

CocTosiHMe nNpu ocTaHOBKe

a-b  lNporpamma nycka
b-b’  “Lenykn” cpabatbiBaHns (63 NOATBEPXKAEHNS KOHTaKTa)
b(b’)-a NocneBeHTUNSALMOHHAs NporpaMmma

PasbnokmpoBka 6roka KOHTPOMs MIaMEeHU MOXET  MNPOU3ONTU
He3ameanuTenbHoO nocne GnokupytoLLen OCTaHOBKM. Mocne
pa3brokMpoBKM (M nocre ycTpaHeHWs NpensaTCTBUsi, KOTOPOe BbI3Barno
npepbiBaHve paboTbl nnm nocne nageHus HanpsHkeHus),
nporpaMmmMupyioLLee yCTpOMCTBO BO3BPALLAETCH B MCXOAHOE MOSOXKEHNE.
B atom cnyyae, Tonbko knemmbl 7, 9, 10 u 11 Haxogdatcs nopg
HanpshXeHneM, CornacHoO nporpaMmbl ynpasneHus. Tonbko nocne aToro
BrOK KOHTPOIS NPOrpaMMmnpyeT HOBbIV MYyCK.

BHUMAHME: He HaxxumaTb Ha KHonKy pa36nokupoBku EK 6onee 10
CeKyHA.

TexHUMYecKne xapakTepucTUKu
Hanpsi»keHnune nutanmnsa AC 230 V -15/+10 %
ans LAL2... no Tpe6oBaHuto knnenta AC 100 V -15 %...AC 110 V +10 %
YacrtoTta 50 Hz -6 %...60 'y +6 %
MoTpebnsiemasi MOLLHOCTb AC 3.5 VA
PacnonoxeHne npu moHTaxe ntboe
Knacc 3awmtsl IP 40
[onycTumbin TOK Ha Bxoge Ha knemmy 1
AC 5 A nocTtosiH., 20 A nyckoBoi
[onycTtumbin pacxog Ha knemmax ynpaenenus 3, 6, 7, 9...11, 15...20
4 A noctosiH., 20 A nyckosow
WToro makc. AC 5 A
BMOHTMpOBaHHbIN Nnaekuii NnpegoxpanuTens T6,3H250V k IEC 127
Hapy>HbIin nnaBkui npegoxpaHntens makc. 10 A
Bec
- Bnok koHTponsa nnamenn 1000 rp
- OcHoBaHue 165 rp

QRB1...

22 23 24

EK1*
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padmk paboTbl NPOrpaMMMUPYIOLLErO YCTPOWCTBA

Bbixogbl komaHg
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YkazaHue nonoxeHus nepekn4vyarens
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OnucaHue BpeMeH
t1 Bpemsi npoayBku Npu OTKPLITON 3aCIOHKe

t2 Bpems 6e3onacHomn paboThbl

t3 Bpems npegpo3xnroBoe kopoTkoe (3anarnbHbin
TpaHcdopMaTop Ha knemme 16)

T3 Bpems npegpoaxuroBoe anvrenbHoe (3ananbHbin
TpaHcdopmaTtop Ha knemme 15

t3n Mocnepo3axuroBoe Bpemsi (3ananbHblil TpaHcdopmMaTop Ha
knemme 15)

t4 WHTepBan nogayn HanpsbkeHns mexay knemmamu 18 n 19
(BV1 - BV2)

t5 MHTepBan nogayn HanpspkeHus mexay knemmammn 19 n 20
(BV2 - ynpaBneHue MOLLHOCTbHO)

t6 MocneBeHTUNALMOHHOE BpeMs (c M2)

t7 WHTepBan mexay paspeLueHMeM Ha nyck , NOCTynneHnemM
HanpskeHns Ha knemmy (Myck C 3afepXKor Ans ABuratens
BeHTUnaTopa M2)

t8 OnutenbHocTb nycka (6e3 t11 n t12)

t10 MHTepBan go Havyana KoHTPOns AaBfeHust Bo3gyxa

t11 Bpems xoga 3acnoHku npu oTKpbITUN

t12 Bpewms xoga 3acnoHku B nonoxeHune Huakoro nnamexun (MIN -
MWH)

t13 Bpewms, gonyckaemoe nocrne OTKIYEeHNS roperku

t16 HavanbHasa 3agepkka paspeLlumTenbHON KOMaHabl Ha OTKPbITUE
BO3AYLLHOW 3aCINOHKM

t20 WHTepBan BpeMeHu BMoTb A0 aBTOMaTUYECKOro OTKITIOYEHNS

nporpaMMmpyoLLero ycTporcTtaa (6e3 Bcex KomaHz ropesnkm)
AINEKTPOHHbIN BITOK KOHTPOIA MITIAMEHMU IFW 15

1 CwurHanusaums Hanuuusi nnameHu

47 KoHTpornb HeCcKomnbKuX ropenok Ans neproanyeckoro pexnma paboTbl
BO B3aMMOCBS3M C aBTOMaTOM ynpasre Hus ropenkamu IFS

48 VIOHN3aUMOHHBIN KOHTPOSb MamMeHn Uiy npy noMoLum dotogartymka

49 MoTeHumanbHo cBoboaHbIE NEPEKIT0 YaeMble KOHTaKTbI

50 BcTpoeHHbI nHankaTop pexuma pa 60Tbl

O6nacTb NpMMeHeHus

[Ons onpegeneHus v curHanuM3auMu HanuMyus curHana nnameHu no
NOHN3aUNOHHOMY NpUuHUUNY nnv npu nomMoLuun (*)OTO,D,aTLIVIKa.

[ns  ocywecTBneHuss KOHTPOMS Hag HECKONMbKUMK ropesikamMu  BO
B3aMMOCBSI3M C aBToMaTamu ynpaeneHusi ropenkamu IFS110 IM, IFS 111
IM, IFS 410 unu IFS 414.

Kpome TOro OH MOXET nNPUMEHHATLCS Tawm,
NofiHoaBTOMaTUYECKUIA KOHTPOIb.

OTnuunTenbHbIe MPU3HAKK

® VIOHM3aLMOHHBI KOHTPOMb NraMeHn unu hoToaaTyMkom

® 119 NepruoanYecKoro pexvima paboTbl

® noTeHuManbHO CBODOOAHbIE KOHTaKTbl AN CUTHaNM3auuu Hammuum
nnamexn (1 HopmManbHO 30MKHYTbIV, 2 HOPMarnbHO Pa3oOMKHYTbIN).

roe He TpeGyeTc;l

MpuHuun pa6oTbl

Mpu nogaye HanpsHxkeHWs Ha aBTOMAT KOHTPOIS NilaMeHn OH cpasy roToB
K pabote. MNpy HannuMm nnameHy obpasyeTcs curHan NOCTOSIHHOro TOKa,
3amblkaeTcs perne. KoHTakTbl JaHHOrO perne, B 3aBUCUMOCTU OT cryyasi
NPUMEHEHNs, MOFyT  UCMONb30BaTbCsl  ANS  BbIMOMIHEHUS  3agad
ynpasrneHuns. [puHLMN KOHTPOMSA NrameHy HeCKonbkux ropenok (Puc. 2)
3aKnioyaeTcs B COBMECTHOM  ynpaBneHun  ropenkamu.  [Ons
OCYLLECTBIEHMS  Mpouecca YynpaBlieHUss  UCMOMb3yeTcs  aBTomar
ynpaBneHus ropenkamu (IFS 110 IM), KoTOpbIi Takke NpoU3BOAUT
KOHTPOIb NEPBOW ropesku (TONbKO NPy MOHU3ALMOHHOM KOHTPOMeE).
KOHTpOnb oOCTanbHbIX TOPENoK OCYLLECTBNSETCA COOTBETCTBYHOLLUM
aBTOMaTOM KOHTponsi nnamenu IFW 15.(Puc. 1)

Ecnn racHer nnams, TO npepbiBaeTcs nogava CcurHana Hanuyus
nnamMeHn Ha aBTOMaT YMpaBMeHWUsl ropernkamy U OCYLIEeCTBISeTCS
aBapuiHoe OTKMoYeHre. JTO TakkKe MNPOUCXOAUT MPU YCTaHOBIIEHWM
HanMunsi UICTOYHUKA BHELLHEro cBeTa 0 pOo3Xura.

TexHMYeckue xapakTepucTUKu

HanpspkeHns nutaHus:

IFW 15: 220/240 B~ 15/+10%, 50/60 Iy

Ons 3azeMnéHHbIx ceten IFW 15T:

110/120 B~ 15/+10%, 50/60 Iy nnu

220/240 B~ 15/+10%, 50/60 'y ansa 3a unu HesaseMnéHHbIX ceTen
MoTpebnsemas mowHocTb: 12 BA

HanpsikeHue Ha Bbixoge ANs MoHM3aumoHHOro anektpoga: 230 B~

Tok noHusaumm: > 1uA

BbixogHou curHan: noteHumanbHO cBOOOAHbIE KOHTakThl (1 HopmanbHO
3aMKHYTbIN, 1 HOpMarnbHO Pa30OMKHYThI)

KoHTakTHas Harpyska: Makc. 2A

KoHTakTHble knemmbl: 2 x 1,5 mm?




WNHavkaumsa Hanuuust curHana nnameHun: namnoyka Ha npubope Puc. 2
Pabouas Temnepatypa: ot 20 go +60°C
MoHTa)xHoe MonoXKeHve: NPON3BOSIbHO

Bec: 370 r

McnonHeHwne: kopnyc 13 yaaponpo4HOI NnacTmMaccsl. IFE 1101M

BepxHsast yacTb € KackagHbIM yeunuTenem n 3enéHon namnoykon (A) ans o e BT I 3l o e )
1 |

WHOWKaUUM Hannyma curHana niameHu. L 1

I
LLiTekepHbIA LOKOMb C KOHTAKTHbIMW KIeMMamu, LUMHOW 3a3eMMEeHus. I
MmetoTcst 5 noaroToBreHHbIX 0TBEPCTMI ANst kKabenbHbIX BBOAOB

Pg 9 (B) B El,‘l o,

3ameyvaHus NO NPOEKTUPOBaHUIO H Bk [|J=|"1 I!._il!'-‘i‘

KoHTponb HEeCKONbKUX roperiok: C OAHVMM aBTOMAaTOM YyrpaBrieHust FE
ropenkaMmum MOXHO Mcrofnb3oBaTb He Goree 5 aBTOMATOB KOHTPONS
nnamMeHu, 4tobbl B Te4yeHne BpemeHun 6e3onacHoctu (3 ¢, 5 ¢ unm 10 c)
aBToOMaTa ynpaBneHusi ropenkaMm CMOrv pasXXeybCsl BCE rOpernku.

CrUWKOM [OfIMHHBIA ra3onpoBOf MOXET MNPUBECTU K 3anasgblBaHuio
po3XKura ropenku U OTKIIOYEHWI0 BCEN YCTaHOBKM.

MoaTomy 3ananbHble ra3oBble BEHTUNU YyCTaHaBNMBaTb MNPSIMO Ha
ropenkax. Harpyska aBTOMaTtoB ynpaBneHus ropenkaMum Ha Kaxgbli
BbIxoa: 1A, cymmapHas Harpy3aka: 2A. [Npy 6onbluem Toke UCNonb 30BaTb
pasmblkatoLye pene.

MOHU3aUMOHHbBIN NpoBOA:

makc. 50 M. yganeHue oT ceTeBblX kabenem u UCTOYHMKOB BpPEeLHOro
W3Ny4YeHnsl, He [OMnyckaTb BHELUHErO 3N1EKTPUYECKOro BO3AENCTBUS.
Heckonbko NPOBOAOB NOAAYM cUrHana ninaMmeHn MoryT NpoknaabiBaTbCs
B nnactmaccoBoi (He MmeTannuyeckon) Tpybe. Wcnonb3oBaTb
BbICOKOBOJTbTHbIA HESKPAHNPOBAHHbIN kabenb.

Puc. 1
IFW 15
VS
I

>1pA | [0
' |
|

230 V-~
50/60 Hz




C.L.B. UNIGAS S.p.A.

Via L. Galvani, 9

35011 Campodarsego (Padova) - Utanua
Ten. +39 049 9200944

dakc (AsTom.) +39 049 9202105

e-mail: rotas@cibunigas.it
www.cibunigas.it

POCCHUA

OO0 "4Mb UTAN C.p.n."

Poccunga, 117105, Mocksa

Bapwasckoe wocce, 17, cTp. 5

Ten. +7 (495) 954 73 99 - 954 75 99 - 954 79 99 - 954 26 05
dakc (ABToM.) +7 (495) 958 18 09

e-mail: cibital@cibital.ru

www.cibital.ru

3A0 "UMBUTAIT YHUTAS"

Poccusa, 620010, r. EkaTtepuHOypr

¥Yn. YepHsixosckoro 92, og 206

Ten./®akc. +7 (343) 26 40 988 - 26 40 989 - 26 40 990
e-mail: info@cibitalunigas.ru

www.cibitalunigas.ru

YKPAUHA

000 «YHUTA3 YKPAVHA»
YkpauHa, 02002, Knes
Yn. P. OkmnHon, 9
Ten.: +38 067 464 82 36

+38 067 465 41 11
e-mail: unigas@ukr.net
www.unigas.com.ua
KoHTakTHble nuua:
Kob63apb Bayecnas Hukonaesu4
PomaHeHko AnekcaHap AnekcaHgpoBuy

®Pupma octaBnsieT 3a co6oi NpaBo Ha BHeCEHUe JNTIObIX U3MEHEeHUN.



