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1.0 O6wume cBegeHUA

1.1 O6wimne ykasaHusa

MoHTax, MnycK, HanafKy, TexHu4yeckoe OOCMyXWBaHWE W PEMOHT  TOpeNiki paspeLiaeTcA BbIMOSIHATL TOJIbKO
aBTOPV30BAHHOW CMeunanM3vpoBaHHON opraHndauun. PaboTbl, BbIMOMHEHHbIE HE KAYECTBEHHO WM C HECOBMoAEHNEM
npaBuf MOryT NPVMBECTW K TpaBMaMm 1 MatepuasnbHomy yuepoy!

1.2 Hopmbl  npeanucaHuA

[inA 6e30nacHOW, 3KONOrMYHOW N SKOHOMWYHOW SKCMyaTaumm cnegyeT y4mTbiBaTbh CNneaytowme HopMbl:

- DIN 4756 lopenoyHble yCTaHOBKM

- DIN EN 676 lasoBble ropenkuv C MNPUHYAUTENbHbIM HaAAyBOM W WUCMOMb30BaHWE [OyTbeBbIX FOPEiok Ha
TensioreHeparopax.

- VDE 0116 NpaBuna aneKTpoMoHTaXa 4J1A ropeiovHbIX YCTPOUCTB.

1.3 TpeboBaHMA K MeCTy YCTaHOBKM

Mpn MoHTaxe rasoropenovHoro obopygoBaHua yunutbiBaTb DIN 4756, TRG1, paboune nuctbl - DVGW n mecTHble
npeanucaHuA. MoHTax ra3onpoBoja v ra3o-3anopHon apMaTypbl AOMKEH BbINOMHATLCA B COOTBETCTBUM C MECTHbLIMU
Hopmamu 1 DVGW-TV. B nomelleHnax ¢ 60nbLUION 3anblIEHHOCTbLIO, BbICOKOW BMIAXKHOCTHIO BO34yXa UM B MOMELLEHNAX C
coAep>XaHneM arpeccuBHbIX ra3oB, IKCMJlyaTauma ropenkn 3anpeLlaeTcs.

1.4 Bug ronnuBa

lazosble ropenkn HANSA cepun HSGi npeaHasHayeHbl 4nA CXUraHuA NPUPOAHOro UM CXXUXKEHHOrO ra3a u COOTBETCTBYIOT
eBponenckum Hopmam DIN EN 676. [lonycTuMmbI BUA TONNMBA YKa3blBAETCA HA TUMNOBOW BbIBECKE FOPENKMU.

1.5 TexHn4yeckoe ob6cny>XxmBaHue

MwHMYM OoOMH pa3 B rof ycTaHOBKa AOSKHa KoHTponupoBaTbcA cneunanuctom. DIN 4756 «[peno4vHble yCcTaHOBKU»
OTMeYaeT, YTO SKCMNYaTUPYIOLMIA TOPEesKY (TOT, KOMY MPUHAANEXUT ropenka) 4OIKEeH eXerogHo 13 ycrnosuin 6e3onacHomn
1 9KOHOMUYHOW 3KCMyaTaumm, npurnawars npeacTaBuTena CEPBUCHON CNyXXObl A4A KOHTPOA TEXHUYECKOro COCTOAHNA
ropenku.

1.6 Yka3aHuda no TexHuke 6e3onacTtHOCTHU

B uenax 6e3omacHOCTV Npu HaxoXAeHun B 613N UM HEMOCPEACTBEHHO Y ropenku uam rasonpoBoja 3anpelaeTca
ncnonb3oBaHUe OTKPbITOro OrHA U KypeHue.

1.7 KomnnekT noctaBKu

1 x Topenka ¢ 3awmnTHbIM KOXYXOM

1 x Ma30BbIN MyNbTMHI0K

1 x KpenéxHblin chnaHeL ropenku

1 x ®naHueBoe ynnoTHeEHne

1 x EBpoLuTekep 7-noniocHbIN

1 x LecTurpaHHbIv KoY 4 Mm

1 x Mpoknagka razoBoro mMynstubnoka
1 x KomnnekT KpenéxHbix 601ToB

1 X VIHCTpyKUMA No aKcnnyaTaumm



2. MoHTaXx

2.1 MoHTax dnaHua

CHauana sakpenuTb chniaHey C ynnoTHeHuem Ha kotne | /C.1 CoeanHmnTenbHbie pasmepsbl
(puc. 1). OnAa 3Toro mcnonb3ynte KpenéxHble 6ontbl M

8 ¢ wamnbamun. MNpu MOHTUpOBaHWM dnaHua obpatute

BHMMaHWe, 4Tobbl nomeTka «Oben» Haxogunacb BBEPXY.

dnaHel CKOHCTPyMpOBaH TakuMm 06pas3om, 4YTO ropeska

MMeEeT NErKuii YKIIOH B CTOPOHY TOMKMW.

Tun ropenku L Lk F
MM MM MM
HSGi 5 95 150 8,5/M8
HSGi 12 95 150 8,5/M8
HSGi 22 118 178 11,0/M8
HSGi 50 142 202 11,0/M8 Puc.2 MoHTax HSGi 5

1

T~

2.2 MoHTaXX ropenku

Mocne 3akpenneHvA dnaHua ropenoyHaA  Tpyba
BCTaBnAeTCA BO (pnaHel, B 3aBUCMMOCTW OT rAy6uHbI
TOMOYHON Kamepbl U PUKCMpyeTcA 0BXUMHBIM XOMYyTOM (1)
(pnc.2). Ona panbHenwen paboThbl, 0cNabuTb KpenéxHble
BMHTbI 3aLUMTHOMO KOXYXa U CHATb €ro.

MopAnoK MOHTaXKa ¢ OTKpbliBaKLWENCA ABEPKON
KoTna

3akpenuTb (oiaHel 1 OTKPbITb ABEPKY KOTNa. 3aABUHYTb
YalleBWHY0 HacaaKy Ha ropeniovHyto Tpyoby 1 NPOBEPHYTb

TaK, 4TOGbl GANOHETHDBIN 3aTBOP 3aLLENKHYICA. Puc.3 MonTax HSGi 12/22/50

1

MopAanok moHTaXka Ha koTnax 6e3 ABepkKu \

HaTennoreHepaTopax6e3 aBepn HEOH6XOAMMO YaLLEBUOHY O
HacafKy Ha ropenoyHyto Tpyby

3a4BUHYTb npeaBapuTenbHo. [OnA 3Toro € Havano Ha
ropenoyHyto Tpyby opesaeTcA naHel U yNnOTHEHMeE.
3arem KpenuTcA  YaweBWAHaA Hacagka, ropenka
BCTaBNAETCA B OTBEpPCTME TOMOYHOW Kamepbl 1 draHey
oukcupyeTcAa 6ontamu.



2.3 AneKTpuyeckoe NoaKoyYeHue
AnekTpuyeckana cxema coegUHEHUN

Puc.4 cxema coeqnHeHui
OpHocTtyneH4aTon ropenku HSGi 5/12.1/22.1

Puc.5 cxema coeguHeHui
OByxcTtyneH4yaTou ropenku HSGi 12Z

Puc.6 cxema coeguHeHui
OBsyxcTtyneH4yaTou ropenku HSGi 227 / 50.1Z



Puc.7 Cxema coeanHeHni
AsyxctyneH4yatou ropenku HSGi 50.2Z

MpousBecTu aneKTpuyeckoe NoaKJsoyeHne

O6ecTountb YCTaHOBKY. Bbikntounts rnaBHbIV
BbIK/lOYaTesb.

MpoBepuTb  MOMAPHOCTb  BCEX  MPUCOEAMHUTESIbHbBIX
LUTEKepOB.

LLITekepHyto 4acTb COEAMHUTL NPOBOAAMU COrNACHO CXeEMe
coeauHeHnn. Kabenb 00 ropenku nposioXXnTb Tak 4YTOObI
ABepua KoTna mMorna oTKpblBaTbCA.

MoakntounTb WTeKep A (Cepblil) K pene KOHTPosA AaBneHna
rasa n B (4epHblil) K 31eKTPOMArHUTHbIM KflanaHam W
3admKcnpoBaTh C MOMOLLbIO BUHTOB.

[MpoBepuTb NPaBUIbHOCTb NOAKITIOYEHNA LWUTEKEPHOW YacTu
(1) n (2) cornacHo cxeme coenvHeHun. Pnuc.4,5,6,7
CoeonHuTb 7-NONOCHBIN LwTekep ynpasneHus
KoTna(2)BMecte C YEpPHO-KOPUYHEBBLIM pa3bEMOM Ha
ropenke (1)

lopenka pomkHa OblTb 3awuuweHa npeaoxpaHnTenem
MUH.6,3 A

Puc.8 Y3en 3anpelyaetcAa wucCrnosb30BaTtb B Ka4yecTBe
pbivara

2.4 MoHTaXX ra3oBOM NUHUU

Yoanutb 3almTHYHO 3arnyLwKy

CMOHTMpoOBaTb  pe3bboBble  COeAuHEeHuA, BCTaBUTb
npunararomeca ynnoTHeHua (puc.6).

CnepuTb 3a MOHTaXXHbIM MOJSIOXKEHUEM

npoBepuTb  MecTa  COEAVMHEHMA  ra3oBOW  JIMHWUK
neHoobpasyowyMn  CpeacTBamu, He  Bbi3blBAKOLUMU
KOPpPO3Uuto, Ha TEePMETUYHOCTb W yAanuTb BO3AyX U3
rasonposoja.

Mpn yoaneHun Bo3ayxa, 6e3onacHO OTBeCTM ras B
aTmocdepy nNpv NOMOLLYM LUnaHra.
O6patnte BHUMaHne Ha DVGW-TRGI 1986/96 paspen 7,

TRF 1988, DIN 4756 n mecTHble npeanucaHuna!

Puc.9 lNoaknro4veHne ra3oBou NMHUN



Puc.10 lasossii Mynstubnok MB DLE ...BO1
HSGi 5.3, HSGi 12.X, HSGi 22.1



Puc. 11 lasosbii Mynstubnok MB ZR DLE ...BOTHSGi
12.xZ, HSGi 22 Z, HSGi 50.1Z



2.5 MogBona rasa

lasonpoBop nepen MynsTMHI0OKOM OOMKEH ObiTh OCHaLWéH B cooTBeTcTBUM DIN DVGW npoBepeHHbIM ra3oBbiM 3anopHbIM
kpaHom. CoeauHeHne mexay MynbTUONIOKOM U PYy4YHbIM 3arOpHbIM KPaHOM BbIMOHUTL My(PTON C HaKUAHOW FanKow.
lMpoBepuTb Nepen BBOAOM B 3KCryaTauuio MecTa COeAMHEHWM ra3oBOW NMHMM NEeHO0bpasyloWuMn cpeacTsamu, He
BbI3bIBAIOLIMMMN KOPPO3NIO, HA TEPMETUYHOCTb.

Puc.12 [a30Bb14 py4YHO 3arnopHbIi KpaH

3.0 HacTpouka perynAatopa aaBfieHuUA
3.1 MB- ... B0O1 HacTpoliika perynAatopa gaBrieHuA

1. OTKpbITb 3aWMTHYIO 3arnywky 1.
2. MNoBopaunBas oTBepTKoM N2 3 perynMpoBOYHbIN BMHT, YCTAHOBUTL PErYNATOP AaBNeHuA Ha Tpebyemoe OaBrieHne Ha
BbIXoZe pa, puc. 1. JonycTumble AManasoHbl AaBneHuA Ha Bbixoae 4 -20 mbap nnu 4 -50 mbap. IamepeHune nasneHua

npon3BoanNTb B TOYKE namepeHua Ne 4, puc. 1.

Puc.13 PerynnpoBka AUHaMn4eCKoro gaBrieHns Puc.14 PerynupoBka AMHaMN4eCKOro aaBrieHuns ra3a
MB- DLE ... BO1 MB- ZR ... BO1

3.2 PerynupoBKY rmaBHOro noToka Mo>HO Npou3BoAuUTb TOJIbKO Ha V2.
He npumeHanTe cuny

Puc.15 PerynupoBka rnaBHoro rnotoka MB- ... BO1 Puc.16 PerynupoBka rnasHoro notoka MB- ZR ... BO1



3.3 MB- ZR ... BO1 PerynupoBka 4acTM4HOro
noTtoka

Perynuposka 4acTU4HOro noToka, 1-aA cTyneHb Puc.17
PerynmpoBKy 4aCTUYHOIO MOTOKA MOXHO NPOM3BOANTb Perynnposo4Hoe
TOMbKO Ha V2, KoJibLo

1. BbIKPYTWUTb BUHT C LANIMHAPUYECKO FONOBKOMN Ha A7 HaCTN4HOro
rMAOPaBIMHEcKOM y3re/ perynmpoBoYHOM AUCKE. fioToka

2. [NoBepHyTb perynupoBoYHoe

KOMNbLIO NOBOPOT BMPaBO: YCTaHABNMBAETCA Masibli

4aCTMYHbIN NOTOK MNOBOPOT BMEBO: yCTaHaBNMBAETCA

60NbLUON YaCTUYHbIA NOTOK

3. BUHT C UMAMHAPUYECKO FONOBKON CHOBA 3aKPYTUTb.

Mnom6uposaHue

Mnom6brnpoBOYHOE YLIKO 2 Ha Puc.18 lNnombupoBaHne

3arnywke guameTtpom @ = 1,5 mm.

Mnom6bupoBOYHOE YLWIKO 3 Ha BUHTE C KPECTOBbIM LUANLIEM
onametpom @ = 1,5 mMm. [locne ycTaHOBKM 3afaHHOro
OaBneHuA.

1. 3aKpbITb 3aWUTHYIO 3arniyLwKky 1.

2. [poTAHYTb NPOBOJIOKY Yepes yLWKu 2 u 3, puc. 2.

3. MNpuxxaTb NNoMOy Ha KOHLbI NPOBOSIOKK, NPOBOJSIOYHAA
neTna JomkHa 6bITb MUHUMABHOW AJINHBI.

3.4 MB-ZRLE ... B01 HacTpoika ckopocTHoro nogbema VctapT
3aBopckan HacTporika MB-ZRDLE ... BO1, MB-ZRLE ... BO1: HacTpoika CKOpOCTHOro nogbema He npounsseneHa

1. OTKpPYTUTb PErynMpoBOYHbIi Konnayok E rugpaenuyeckoro yana.
2. PerynupoBOoYHbIii KONTMa4YoK NOBEpHYTh W UCMONb30BaTh B KAYECTBE MHCTPYMEHTA.

3. NoBopaymBas BNeBO = BO3pacTaeT CKOPOCTHOWN NoAbeEM (+).

Puc.19 HacTpovika CKoOpoCTHOro nogbema

10



4.0 KoHTponb thunbtpa

4.1 MB - ... BO1 KoHTponb chunbtpa

KoHTponb chunbTpa LoKeH NpoBOANTLCA KAk MUHUMYM OAUH pas B rog!

3ameHa chunbTpa JoKHA NPOU3BOAMTLCA, ECNU 3HAYEHNe Ap MeXdy cCoeAMHeHAMMU AnA nogaym rasa 1 n 2 > 10 mbap.
BameHa chunbTpa fosKHA NPOM3BOANTLCA, ECNN 3HAYEHUEeAp MeX Ay CoeAMHeHAMN AA nogayy rasa 1 u 2 yBennymnoch
B [lBa pasa Mo CpaBHEHUIO C MOCIeAHM KOHTPOSIEM.

3ameHy dwunbTpa cnegyeT Npou3BoOAUTb, CHAB apMaTtypy.

1. MNpekpatuTb Nogavy rasa, 3aKpyTuUTb LLAPOBON KPaH.

2. BbIKpyTUTb BUHTBI A -H, BbIHYTb YHUBEPCAlbHbI ra30BbIf H10K.

3. dunbTyioLLyI0 BCTaBKY 3aMEHUTb HOBOMW.

4. YCcTaHOBUTb CHOBA YHUBEPCANbHbIN ra3oBbivi 610K U BKPYTUTb BUHTHLI A - H.

5. MNpoBecTv NpoBEPKY Ha FrepMETUYHOCTb 1 NPaBUIbHOCTb (PYHKLIMOHMPOBAHWA.
Mopaya pnaBneHnsa Yepes pe3bboBbie Npobkn 1 n 4: pmakc. = 200 m6ap/60 mbap

Puc.20 3amena counbtpa MB - ... BO1

4.2 MB-ZR ... B0O1 KoHTponb ¢hunbtpa

KoHTponb chnnsTpa [OMKeH NPOBOANTLCA Kak

MUHUMYM OAMH pa3 B roa! 3ameHa chunbTpa LOMXHA MNPOU3BOAUTLCA, €CNIM 3HAYEHVE Ap MeXAy COeAUHEHWAMU ANA
nogauu faenenua 2 u 3 > 10 mb6ap. 3ameHa unsTpa LOSXKHA NPOVU3BOAUTLCH, €CIM 3HAaYeHUe Ap Mex y COeAMHEHUAMM
LnA nofayun rasa 2 u 3 yBesiMuunioch B Ba pasa rno CpaBHEHUIO C NMOC/IeAHUM KOHTPOMEM.

3ameHa punbTpa MoXeT 6bITb NPOM3BEAeHa, He CHUMaA apmaTtypbl.

. MNpekpatuTb Nogavy rasa, 3aKpyTuTb LLAPOBON KPaH.

. BoikpyTnTb € nomoLbto Kntova Ne 3 AnA BUHTOB € BHYTPEHHUM LIECTUPaHHUKOM BUHTLI 1,2,3,4, CHATb KPbIWKY unbTpa.
. BeIHYTb chunbTpytoLlyto BCTaBKy 6 U 3aMEHUTb HOBOM.

. YCTaHOBWTb CHOBA KpbILKY hunsTpa

. BUHTBI 1,2,3,4 BKPYTUTb, HE NPUMEHAA CUIY, U 3aTAHYTb.

. MponsBecTn NpoBepPKY Ha repMeTUHHOCTb 1 NPaBUIbHOCTb PYHKLUMOHMPOBaHWA. MNodaya gaBneHns Yyepes pe3bboByto
npobky 3: pmakc. = 360 mb6ap

D bh WN =

Mpu yacTon 3ameHe ¢unbTpa: camMoHape3alwlWme BUHTbI crieayeT 3amMeHATb BUHTamu M4x14 ¢ meTpuyeckon
pe3bboii.

Puc.21 3ameHa punbtpa MB-ZR ... BO1

11



5.0 HacTtpouka pene naBneHusa rasa MB-ZR... BO1

C nomoLblo cneunansHOro MHCTpyMeHTa, oTBepTku Ne 3 unm PZ 2, oTKpy TUTb 60N1Thl Ha KoXyXxe. Puc. 22
Koxyx cHATb. Pene naBneHuA ycTaHOBUTE C MOMOLLbIO PETYIMPOBOYHOMO Konecuka CO LuKasnomn
3HavyeHne gaBneHus. Puc. 22

Cobnoparite ykasaHna U3roToBMTENA ropenok!

Pene paBneHvA BKMOYaeTCA Npu NajeHnn AaBMEeHNA: YCTAHOBKA Ha A.

Ko)xyx cHoBa ycTaHOBUTb Ha MecTo!

Puc.22 Pene gaBneHuns rasa

12

Ha 3ajaHHoe



6.0 PerynupoBKa Bo3ayxa

PerynupoBka BO3gyxa MOXeET OCYLWECTBAATLCA Ha
BCacCbIBaOLLEN (MEPBUYHON) M HArHETATENBHOWN (BTOPUYHOM)
CTOPOHE.

6.1 PerynupoBka nepBu4HOro Bo3gyxa
MonoxeHnem gpoccenbHON 3acnoHKu (puc.16) posupyetcA
3abop BO34yxa Ha ropeHue. Pblyar 3acnoHku cnerka

NMPUMNOAHATL U YCTaHOBUTb Ha HY>XKHYHO MapKUPOBKY.

6.2 PerynupoBKa BTOPUYHOro Bo3ayxa

PerynupoBka Bo3ayxa 1

Mpn  TpaHCnoOpTMPOBKE  BO34yX  MNPOXOAUT  Yepes
YNNOTHAKOLWME ero KOHCTPYKTUBHbBIE 3NIEMEHTbI. TeM cambiM
[OCTUraeTcA pPaBHOMEPHbIA MOTOK Yepe3 TOopesiovHyto
Tpyby, KOTOpbIA LEHTpupyeT nnamA u obecneynBaeT
KayeCTBEHHOE ropeHne. YCTaHOBKOW BMHTA C BHYTPEHHUM
LWECTUIrPaHHbIM cevyeHuem (noga K4 4mMm), MeHAeTcA
NoJIOXKEHWE MNOAMOPHON Wwanbbl, yBENUYMBAETCA WK
YMEHbLUIAETCA CeYEHNEe NPOXoaa BO34yxa Mex ay NoANOpHON
wanbon n ropenoyvHon Tpybon. Puc. 24

BmecTe ¢ KOMMYeCTBOM BO3AyXa MEHAETCA CKOPOCTb €ro
NPOXOXAEHUA B 30HE CMELLUMBaHMA.

Moka3saHuA WKanbl

BpawaTtb Bneso (0-5) 6onblue BO3ayxa / MEHbLUE AaBEHNE
Bpawatb BnpaBo (5-0) meHbwe Bo3gyxa / 6onble
haBneHue

PerynupoBka Bo3ayxa 2

Bosgyx €O CTOpPOHbI [AaBneHuA perynupyeTcA Takxe
BMHTOM, KOTOPbI OrpaHnyvMBaeT OTKPbITUE BO3AYLUHOMO
knanawa. Puc. 25

+ 6onblue BO3ayxa

- MeHbLUe BO3ayxa

7.0 KOHTpOnb nnameHu

MnamA KOHTponupyeTcA 3a CYET MNoJayn MNepeMeHHOro
HanpsXXeHWA  Ha  WMOHW3AUMOHHbIA  3neKTpod.. [pwu
rOpeHun TEe4YET MOCTOAHHbIA TOK (MOHW3AUMOHHBIN TOK)
yepes HaxoAAWMNACA B OFHE MOHM3AUMOHHLIA 3NEKTPOA.
MOCTOAHHBIA TOK CUrHanusMpyeT nnama v nojaétca Ha
ycunutenb curHana B LGB. Yeunutens pearnpyeT TONbKO Ha
NMOCTOAHHbIA TOK. KOPOTKO 3aMKHYThI Ha Maccy 3neKkTpos,
He MOXET CMMYNMpPoBaTb CUrHana nnaMeHy Tak Kak B 3TOM
cnyyae 6yneT uaTW NepeMeHHbIn ToK. fopenka JonxHa
6bITb 3a3emsfieHa, Tak Macca CRyXUT MPOTUBOMONOXHbLIM
aneKTpodoM. [nA KOHTPONA WMOHU3ALMOHHOrO ToKa
pPasoMKHYTb W3MepUTESibHblE KOHTaKTbl U MOAKIIOYUTH
nocnenoBaTesibHO MUKpoamnepmeTp (06nacTb U3MepeHusa
0-100pA).

CnenuTb 3a NpaBuIbHOW nonApusaumen. Puc. 26

AsTOMaT MuH. Tpebyembliii Makc. BO3MO>XXHbIN
ropeHuA
LGB 3 HA 100 pA

Puc.23 [lpoccenbHada 3acrioHka

Puc.24 PerynnpoBOYHbI BUHT MOAMOPHOM LLanbbl

Puc.25 PerynnpoBOYHbIN BUHT BO3AYLLUHOIO KnanaHa

Puc.26 KOHTpOIb MOHN3aLMOHHOIo TOKa
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8.0 Pene paBneHunAa so3gyxa

lMpenBapuTenbHO HACTPOEHHOE pefie AaBneHuA BO3ayxa
KOHTponupyeT paboTy BeHTMnATOpa W un3MepAeT
anddepeHy aaenenHni. HYepes T- 06pasHbIi WTYLEP MeXAy
NO3UTUBHOW (+) WMMYNbCHON TPybkOM u (-)HEraTUBHON
Tpybkon nopkniovaetcA ANnA u3MepeHua paeneHua U-
06pasHbIn MaHoOMeTp.

TexHu4yeckoe o6cny>xuBaHue pene KOHTPONA AaBneHuA
Bo3ayxa

- CHATb CUNIMKOHOBBIN CO8AEHUTENbHbIN LLMAHT Y MOYNCTUTD,
NPOBEPUTL NepeKntoHaTenbHy0 YHKLMIO.

- 3ameHUTb penie KOHTPONA AABMEHWA, €CNN KOHTPOsbHanA
(PYHKUMA HapyLLeHa.

[Ona atoro:

- O6ecTouUTb ropernky (0TCoeaeHUTb 7.MOMKOCHbIN LITEKEP)
- CHATb KOXYX

- OTCOEAVHUTD LUTEKEPHbIE Pa3bEMBI

- 0CNabuTb KPenéxHble BUHTLI Ha aneKTpoaBsuraTene

- cbopka B 06bpaTHOM nopAnke

«+» 0003Ha4YaeT MeCcTO MNOAKIIIOYEHUA ANA W3MEepPeHUA
nasnexHua!

3aBoackanA yctaHoBka 1mbap

9.0 TpaHccopmaTop po3xura

TpaHccopmaTop ynpaBnAeTCcA Ha MNPAMYID FOPenoYHbIM
aBToMaTtoM C Hanps>eHuem 230B. TpaHcdopmatop
noBbIWaeTHanpAXeHne Ao 5kBropasyeTHasaxuraTenbHbiX
3MeKTpodax aMeKTPUYECKYIo Ayry ANA po3xura.

OcTopoxHo! Bbicokoe Hanpsa)eHue!

10.0 lopeno4HbIn aBTOMAT

[openoyHbli aBTOMaT YNpaBnAET M KOHTPONMPYET BCe
yHKUMM  paboTbl ropenku. Yepes  MOHM3AUMOHHbIN
3NEeKTPOA CNeauT 3a NameHeM.

Yepe3 cMOTpPOBOE CTEKJO Ha nepenHen naHenun (puc.24)
MOXHO CUMTbIBaTb X0 MNPOrpaMmbl, aTak >e curHan
M MECTO aBapuHOM OCTAHOBKM COIMAaCHO CrieaytoLmx
0603HayYeHui:

1. OcTaHoBKa, T.K. ynpaBnAwLwan Lenb pa3oMKHyTa.

2. utepean tw nnn t11

3. BosgywHana 3acnoHka 3akpbita

4. ABapuiiHOe OTKJIlOYEHUe, T.K. pene AaBfeHuA BOo3ayxa
He cpaboTarno.

5. MHTepBan ti, t3 (112)

6. Bkn. nogayn Tonnmea

7. ABapuiiHoe OTKNIoYEeHUe, T.K. MO UCTeYeHUn 1 BpemeHu
6e30MNacHOCTN OTCYTCTBYET CUrHaN NnamMeHu.

8. Bkn. Perynatop mowwHocTH

9. ABapuiiHoe OTKIOYEHMe, T.K. N0 NCTEYEHUN 2 BPEMEHU
6e30nNacHOCTN OTCYTCTBYET CUrHaN NNamMeHu.

10. [pomexyToyHaA- wunM nofiHaA  MOLWHOCTb(Mn
BO3BpAaLLEHNe B PEXUM FOTOBHOCTH)
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Puc.27 NoaknodyeHne nmmynbCHbIX TPY60K

Puc.28 GnekTpuydeckune LUTEKEePHbIE pa3bEMbl

Puc.29 TpaHcghopmaTop po3xura

Puc.30 ABTomart ropeHmnsa LGB 22 330 A27



10.1 ABapuiiHble oOTKn4YeHUA. UHoukauma w

AnarHoCTuka HeucCcrnpaBHOCTU.

MpuHUMNManNLHO MpW BCEX aBapuHbIX CUTyauuAx cpasy
npepbiBaeTcA nogada tonnnsa. O4HOBPEMEHHO MHAMKALMA
XxoAa nporpamMmMbl OCTaHaBNMBAETCA U B MH(POPMALMOHHOM
OKOLUKEe  ropefloyHoro  astomara  CTOUT  CUMBOJI,
o603HavaowWwuii BUA, aBapvnHOro OTKIIOYEHWA:

<« HET CTAPTA, Hanpumep, NOTOMY 4TO Ha KfiemMme 8 HeT
curHana «3akpbiTo» OT KOHEYHOro BblktovaTena «Z» (Mnu
BCMOMOraTenbHoro Bbiknoyarena «M») unm pasoMKHyTa
uenb mexay knemmamm 12 n 4 unn 4 n 5.

A OCTAHOBKA TYCKA, notomy 4TO Ha Knemme 8 HeT
curHana «OTKpbITO» C KOHEYHOro BblKto4aTena «A».

P ABapuiiHoe OTKIOYEeHWe, T.K. HeT curHana AasfeHus
BO3JQyXa Ha MOMEHT KOHTPONA [JaBfeHusa Bo3ayxa.
MponagaHve curHana npu paboTte ropesiku, Takxe seayT K
aBapUHOMY OTKITIOYEHNIO.

] ABapmﬁHoe OTK/K04YeHne B cnencTtsunuun ,D,e(beKTa B Uenn
NOHU3aLMOHHOIo ToKa.

¥ OCTAHOBKA MYCKA, T.K. Ha Knemmy 8 He nocTtynaet
curHan oT  BCMoOMoratesnbHbIX KOHTakToB «M»  anA
perynupoBku ManeHbKoro nnameHu. Knemma 6, 7 un 14
OCTaloTCA A0 YyCTpaHeHnA aBapuv rnoj HanpaXxeHnem.

1 ABapuinHoe OTKMIoYeHne, T.K. Mo ucTeyeHunio (1.) BpemeHu
cTabunu3auun HeT curHana nnameHu.

2 ABapuiHoe OTKJIlo4YeHMe, T.K. N0 UCTEYEHMIO (2.) BpeMeHU
6e30nNacHOCTU HET curHana (0OCHOBHOrO) NaMeHu.

I ABapM|7|Hoe OTKJIO4YeHue, T.K. CurHan nnameHu npepsanca
BO BpemA pa6OTbI nnn HegoctaTto4yHoOe OaBJsieHUe Bo3ayxa.

<« ABapuiiHoe OTKJIIOYEHNE B XO4€ NPOrpamMbl yrpasrieHus
MOABWUNICA CUTrHas NMOCTOPOHHEr0 CBEYEHUA (Hanpumep, He
noTyXwee nnamsa, He NAI0THOCTb MarHUTHbBIX BEHTUNEN) Uu
MoMexu curHana niameHu.

MponcxoanT aBapuiiHoe OTKMoYeHne B Nobon [pyromn
He 0603HaYeHHbIi CMMBONIAaMU MOMEHT MeXAay CTapToM
M npeaBapuTeNibHbIM PO3XKUIOM, TOrga MPUYMHON TOMY
npexaeBpeMEHHbIV (M1 Nomexa B Lenu MOHU3aUMOHHOro
nnameHnu).

Puc.31 ABTomart ropennsa LFL 1.322-HSGi 50.2

Pnc.32 LFL 1...,cepua 02

11. MpeanyckoBaa HacTpouka

11.1 OcHOBHble MOJSIOXXEHUA ANA pacyéToB Mo
HacTpPOMKe ropesiku

YKa3zaHHble B Tabnuuax 3Ha4YeHnA ABNAKOTCA
OPUEeHTUPOBOYHbIMKN 3Ha4YeHMAMNU W nepen BBOAOM B
aKcnlyaTalnio OOJIXKHblI nepecHnTbiBaTbCA ANTA MECTHbIX

YCNOBUMA.

Bup rasa Hu, kO>x/mMH3 Hu, kBT4/™mMH3
MpupoaHebin raz E | 36850 10,2
MpupoaHbii ras LL | 36150 8,4

MponaH P 94200 26,16
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Mpumep:

MolLLHoCTb KoTna: Qn =40 kBT

KMQ kotna: Nk = 92%

Tonnueo: ras LL, H, = 8,4 kBTu/my?

PacuyéTtHas MmolHocTb ropenku (QF):

Q_N=4OKBT
ne 092

QF= = 43,47kBT

Pacxop rasa B HopmanbHoM cocToAHun (VN )

V= % = w =5,17m,3/4
KBTY
v 8,4MN3

PacuéTt pabouero pacxopna rasa (VB ):

TennoTtBopHaA  CcMOCOBHOCTb rasa ykasbiBaeTcA B
HOPManbHOM COCTOAHMW, NPW 3TOM MOHUMAETCA CYXOW ras
npu 0°C u BbICOTE Hag ypoBHeM mMopA OM, T.e. AaBneHuu
Bo3ayxa 1013 m6ap. lasoBble CHETUYNKY ONpeaenalT 06BbEM
rasza B paboyem COCTOAHUM.

Mpumep pacyéTa:

5,17mN3 HOpMarbHbI 06BEM rasa
+30°C Temnepartypa y cHéTumnka
22 mbap [laBneHuve rasay c4éT4ymnka

995 mbap MokasaHnabapomeTpa500MHan ypoOBHEM
MopA
Vo= Vu X 273 +Ve X = Ba+Pe

273kBT 1013

273°C+30°C  _
273°C

1013mbap

Ve=5,17m3/u X
995mbap + 22mbap

=571/

O6bém npoxoaALlero rasa cyMTbiBaeTcA €O cyéTumnka. [Ana
yoobcTBa npeanaraem crnepytouwyto opmyny:

O61BbEM B nUTP. 3a 36 CeK.
10

= 06BbEM rasa B M3y

CpepHue 3HavyeHuA OGapomeTpa B 3aBUCMMOCTU OT
BbICOTbl HaJ YPOBHEM MOPA

BbicoTa [asneHve Bo3ayxa
M mbap

0 1013

500 955

1000 899

2000 795

Ecnv onpepeneHne pacxoaa no CYHETUNKY 3aTpyAHEHO, T.K.
Harnpumep Apyrve noTpebuTenn rasa BKIIHOYEHbl, MOXXHO
pacxon npmbnuanTenbHO ONpeaennTb Mo aHanm3y AbIMOBbIX
rasoB kotna. Ecnu usmepeHHble napameTpbl OTBeYaloT
TpeboBaHMAM, MOXHO WUCXOAUTb M3 TOrO, YTO MOLLHOCTb
ropenku nogobpaHa, BepHO.
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11.2 KOHTpOJIbHbIE pa3mepbl AJ1A CMecUTesIbHOro
yCTpPOMUCTBa YCTaHOBJIEHHbIE C 3aBOAa

HSGi | HSGi | HSGi | HSGi | HSGi | HSGi
5.1 5.2 121 12.2 22 50
MonoxeHue 3,5 5.0 8,0 9,0 6,0 8,0
BO34YLUHOM
3aCIoHKM
Pasmep «A» 2,0- 4,0 4,0 1,0 2,5 4,0
3,0
Connosoe 7 10,2 15,2 11,0 11,0 15,2
naBreHve
rasa,mbap
Konunyectso 6 6 12 36 16 32
OTBEPCTUN B
noanopHomn
wanbe

[openku cepuinHo ¢ 3aBoAa HaCTPOEHbI HA MaKC. MOLIHOCTb
(kBT):

[asneHwne rasa: 20 mbap

Pene naBnexus Bosgyxa: 1m6ap

Pene koHTpona paBneHusa rasa: 12 mbap

CtapTtoBoe nasrneHue rasa (pS): cm. 1. 5.3

Puc.33lasoBas popcyHka

Puc.34 lazoas popcyHka

Puc.35 HSGi 50

Puc.36 HSGi 22



12.0 BBoa B akcnnyaTtauuio

12.1 NpoBepka cuctembl

- [lpoBepuTb YCTaAHOBKY: perynaTopa TemnepaTypsbl,
KOHTPOJ/bHBbIX [AaTYMKOB, OrpaHUYUTENen U perynaTopoB
[LaBieHuA.

- O6paTnTb BHUMaHME Ha AOCTATOYHbIV NMPUTOK CBEXErO
BOo3ayxa n 6ecnpenATCTBEHHOE yaaneHne AbIMOBbIX ra3oB.

- YpanuTb Bo34yX U3 rasonposoja.
- MpoBEpPUTb rEpMETUHHOCTL ra30BeayLLMX 3IEMEHTOB.

- IamepnTb faBneHne Ha BXOAe.

PG = 20 mbap

PG = 50m6ap nnn 100mbap

(CcM. [aHHbIE Ha ra30BOM MyNbTUOIOKE)

-ObecneunTb AOCTATOYHBIV TENopa3bop OT TennoreHeparopa.

12.2 KoHTponb cuctembl 6e30NacHOCTU ropesiku

a) 3aKpbITb ra3oBbI 3aMOPHbINA KpaH.

B) OTCOEANHUTL WITEKEPHbIE COEANHEHNA ANEKTPUYECKOro
NUTaHWA FOPENiKu

¢) OTCTerHyTb 3awWénKy KpenneHna ropenoYyHoro asTomara
N OTCOEAMHUTb rOPEIoYHbIN aBToMar.

d) Pene KOHTpoNnA gaBneHuA rasa B LOKOMe aBTomara (Cwm.
3NEKTPUYECKYIO CXEMY MEPEMKHYTb MOCTOM. Puc. 4,5,6

[openoyHbIn aBTOMAT BCTaBUTb CHOBA B LIOKOJIb U
3akpenuTb. B0306HOBUTL 3nekTponuTaHue w” 4vepes
cucTemy yrnpaBneHusa BKOYMTb ropesnky. KoHTponuposaTtb
X04 nporpammbl ropenku. [lo ucTedYeHUn BpemeHu
6e30nacHOCTU aBapuHOe OTKMYeHne C 6noKMPOBKON
ropenoyHoro astomara. loput kpacHaAa namna. fopenky
CHOBa 06ecTouMTb MOCT YyAanuTb W BOCCTAHOBUTH
NOAKINIOYEHNE pene AaBfIEHNA COrMacHoO CXeme.

e) CoeavHuTb LWTEKepHble pa3bémbl, BOCCTAHOBUTb
afieKTponuTaHue.

12.3 CornacoBaHue ra3oBou ropesiku u Kotna

= [TocnenpoBepKMCUCTEMbIVKOHTPONANPEAOXPAHUTENbHbIX
(PYHKLMIA TOPENKYy MOXHO BBOAMTL B 3KCMITyaTauuio.

= Ha 3aBoae ocyLlecTBNAETCA NpeaBapuTenbHan

HacTpoMKa TOpefiku C Tras3oBOW JIMHWEW Ha Manyko
MOLLHOCTb.
= HacTpoiika TrOpenkuM Ha >KeflaemMytd  MOLLHOCTb

NPOn3BOANTLCA COrnacHo Tabnunuam HacTponkn C1p.19

= KoHTponb paboyero paeneHna rasa U-o6pasHbim
MaHOMETPOM Ha U3MEPUTENbHOM WITYLEp — AaBfeHne Ha
Bbixoae Puc. 10,11

= HacTponka paBneHuA rasa M KonudecTBa BO3gyxa —
pasmep «A» cornacHo Tabnuuam HacTponkun C1p.79

=[lpn 3TOM 06A3aTENBLHO KOHTPOAMPOBATbL MapameTpbl
yxoaawwmx rasos (CO, CO2 nnn 02)

= B 3aBMCMMOCTM OT N3MEPEHHbIX NapameTpoB HE06X0ANMO
NPeanpuHATL KOPPEKLMIO YCTAHOBOYHbLIX 3HAYEHUN.

= MowHOCTU He xBaTaeT — MOBbLICUTb [aBfieHve rasa u
yBENuUUTL pacxon Bo3ayxa (kanutenbs 3.0/ 6.0).

= MowHOCTb ropenku 6onblian - NOHM3NTbL AaBfeHne rasa
W yMeHbWUTb pacxon Bo3gyxa (kanutens 3.1/3.3). OnA
[OBYXCTYMNeH4YaTbIX FOPEeNIoK CMOTPU Takxe kanutens 6.0.

= [locne ycTaHOBKM HeobxoaMMmOro pacxopga rasa,
YCTaAHOBKOW BO3Jyxa OMnTMMUM3MpoBaTb coaepxaHune CO,
CO2 nnun O2 (kanutenb.6.0).

MapameTpbl MpupoaHbIn MpupoaHbIn COXMKEHHbIN
yXOAALMX ras LL ras E rasB/P
rasos

CopepxaHue 3,6 -3%

02

CopepxaHnve 9,7-10,0 % 9,7-10,4 % 9,7 -11%
CcO2

CopepxxaHue < 100ppm < 100ppm < 100ppm
CO

= [InvHa nnameHn perynupyeTcA yCTaHOBKOW MONOXXEHWA
noAnopHON wWwanbbl / ra30Bo (DOPCYHKM U MOXET ObITb
ONTUMM3NPOBAHO K pasMepam Kamepbl CropaHuA.

(cm. kanuTens 6.2)

= Mocne 3aBepLueHun perynnupoBku
3arnpoTOKONMPOBAaTb YCTAHOBOYHbIE AaHHbIE.

cnepyet

= [locne BBOAA B 3KCMyaTaumio cnenyet NnpoBepuTb pene
KOHTpONA AaBneHuA rasa. [nA 37oro MeaneHHo 3akpbiTb
LIapOBON KpaH, ropefika [AofXHa OTKJIYUTbCA, HO He
BbITV B aBapUAHbBIN PEXUM.

12.4 CtapToBOe U OCHOBHOE faBfieHue rasa

Ecnu nyckoBoe pgaBneHve cunbHO 60nbluoe, HEO6XOAUMO
CTapTOBOE AAaBNEHVNE YMEHbLUNTb WX NMPU HEOBXOAUMOCTH
Kak onucaHo B Kar. 3.4 «HacTpoika CKOpOCTHOro nogbema
V cTtapTt» oTperynupoBatb. KpenéxHble BUHTbI CHOBa
3atAHyTb. NMocne 3 -10 cek. 3adepXKy AaBfieHne nnaBHO
NoAHNMAaEeTCA CO CTApTOBOro A0 OCHOBHOIO 3HAYEHWA.

MpumevaHue: OnA MOBTOPHOro crapTa Mexay nyckamu
cnepyeTt BblAepXMBaTb MUH. BpemA oxuganuna 30 cek.
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12.5 YctaHoBKa  cepBoMOTOpa BO3AyLUHOW
3aCrOHKMU.

1. CtyneHsl ronybon: yron 60°

2. CtyneHb Il opaHxesbin: yron  80°

PerynupoBka Bo3ayxa co CTOpOHbI AaBneHua Kan.3.5

3. 4épHbIn: yron 70° ynpaBfieHNWe MarHWTHbIM BEHTUEM
ctynenu Il (MynsTn6noK)

CepBOMOTOp BO3AyLWHOWU 3acnoHku LKS 120

Moa KpbIWKOM Ha KynadkoBOM Bajly HaknenHaa lwkana
C 3aBoja BbICTaBlieHHaA Takum o6pa3om, 4ToObl OAMH
pblyar KynaykoBOro Bana, yCTaHOBMEHHbIM Ha 0°, asuran
BO3AYLUHYIO 3aCNOHKY.

MonoxeHne ronyb6oro pblyara onpenenaeT OTKPbITUE
BO3AYLUHON 3aCNOHKM Ha NepBOM CTYMEeHU W [OOfKHa
HaxoamMTbCcA B ronybom gmanasoHe wkansl, T. €. mexay 0°
n 30°.

OpaHXXeBbl pblyar KynadykoBOro Bana onpegensaeT
OTKPbITME BO3AYLHOW 3aCNOHKW Ha BTOPOW CTYMEHU U
[OMKeH HaxoamnTbeA mexay 30° n 75°111.

YEpHbIN pblyar KynaykoBOro Bana onpenenseT MOMEHT
BKJIIOYEHUA BTOPOr0 MArHUTHOTO BEHTUNA W OOSKEH
HaxoOuMTbCA MNPUMEpPHO Ha 5° paHblle OopaHXeBoro
Kynadka.

HOro BEHTWNA.

0O603Ha4YeHun:

| = BosgywHana 3acnoHka ll-ctyneHb
Il = 0-Touka oTcuéta

Ill = BosaylwHana 3acnoHka I-cTyneHb
4 = He PyHKUMOHaNbHa

5 = MarHuTHbIN BEHTWIb |I-CTyneHb

Mpumep ycTaHOBKMU ABYXCTYNEeH4YaTON ropesiku:
Mpymep HacTPOMKM:

HSGi 22HSGi 50.1
= «opaHXxeBbli»1 =80° 1 =50°
Il = 0-To4ka oTc4éTa 2=0° 2=0°
Il = «rony6on» 3 =70° 3 =30°
= «YyépHbIn» 5=75° 5=40°
4 = He PyHKLMOHAITbHbIN

Mporpamma ctapTa

Mporpamma ropenoyHoro asTomata LGB 22/LFL 1.322
Landis & Gyr npu ctapTe:

MpenBapuTenbHaA MNpPoOAyBKa Ha BTOPOW CTyMneHu, AnsA
3TOro CEepBOMOTOP CMELLAeTCA B NosioxeHne « Il cTyneHb»
(Makc. 06bEéM Bo3ayxa). Mo nctedeHur BpeMeHn NpoayBKU,
CEepBOMOTOP, ANIA cTapTa CMelaeTcA B MOMOXEHUE «
I-cTyneHb ». [Mocne poaxura U BbDKUAAHUA BPEMEHU
cTabunusauum, CepBoMOTOp CMellaeTcA B nonoxeHue « I
CTyMeHb», T.e. MaKC. OTKPbIBAeT BO3AYLUIHYIO 3aClIOHKY U
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OTKpPbIBAET MarHUTHbIA BEHTUSb 2-1 CTYNEHN.
Puc.32 CepsomoTtop LKS 120 HSGi 12

Puc.37 Cepsomotop SQN 31.151 HSGi 22/ 50.1

Puc.38 Cepsomotop SQN 31.101 HSGi 50.2



13.0 Tabnuubl HACTPOUKN MOLLHOCTU

13.1 Tabnuubl HACTPOMKM MOLLHOCTU AJIA NPUPOAHOrO rasa

Tun MowHocTb, | MpupogHbiv | Monoxexve | Pasvep | OaBnenve | daBnexue Tun Yucno Bo3ayLwHbin
ropesku KBT ras-E, BO3[YLIHON | «A», rasa Ha raganepen | Mynstu- | OTBEPCTUA | Knamad.
KBT4/MN?® 3aCNOHKWY, kan.3.5 | Bxoge, opcyHkou, | 6rnoka B rasoBon Paswvep
kan.3.4 mb6ap mb6ap MB-DLE | Hacagke «L»
(kan.3.2)
HSGi 5.1E | 10 10,2 1,0 0 20 3,0 403 6 60%
HSGi 5.1E | 15 10,2 1,5 1-2 20 4,0 403 6 80%
HSGi 5.1E | 20 10,2 2,0 1-2 20 5,0 403 6 100%
HSGi 5.1E | 25 10,2 3.0 2 20 6,0 403 6 100%
HSGi 5.1E | 30 10,2 3,5 2-3 20 7.0 403 6 100%
HSGi 5.2E | 35 10,2 4,0 2-3 20 8,0 405 6 100%
HSGi 5.2E | 40 10,2 5,0 2-3 20 9,0 405 6 100%
HSGi 5.2E | 43 10,2 5,0 3 20 9,5 405 6 100%
HSGi 5.2E | 53 10,2 5,0 4 20 10,5 405 6 100%
HSGi 12.1 | 50 10,2 2 5 20 7,80 405 12 60%
HSGi 12.1 | 55 10,2 4 5 20 9,50 405 12 80%
HSGi 12.1 | 61 10,2 5 4 20 11,40 405 12 100%
HSGi 12.1 | 66 6 4 20 13,30 405 12 100%
HSGi 12.1 | 72 10,2 8 4 20 15,20 405 12 100%
HSGi12.2 | 72 10,2 4 3 20 7,20 407 36 60%
HSGi 12.2 | 79 10,2 5 3 20 8,00 407 36 80%
HSGi 12.2 | 83 10,2 6 3 20 8,70 407 36 100%
HSGi12.2 | 88 10,2 7 2 20 9,40 407 36 100%
HSGi 12.2 | 94 10,2 7 2 20 10,00 407 36 100%
HSGi 12.2 | 100 10,2 8 2 20 10,50 407 36 100%
HSGi 12.2 | 105 10,2 9 1 20 11,00 407 36 100%
HSGi22 |95 10,2 1 20 7,50 410 16 60%
HSGi 22 100 10,2 2 20 8,50 410 16 80%
HSGi 22 120 10,2 3 1 20 8,80 410 16 100%
HSGi 22 140 10,2 4 1 20 9,70 410 16 100%
HSGi 22 150 10,2 5 1 20 10,00 410 16 100%
HSGi 22 160 10,2 6 1 20 10,30 410 16 100%
HSGi 22 180 10,2 6 1,5 20 10,60 410 16 100%
HSGi22 | 200 10,2 6 2,5 20 11,00 410 16 100%
HSGi 50.1 | 200 10,2 2 3 20 7,80 412 32 60%
HSGi 50.1 | 240 10,2 3 3 20 9,50 412 32 80%
HSGi 50.1 | 280 10,2 4 3 20 11,40 412 32 100%
HSGi 50.1 | 320 10,2 6 4 20 13,30 412 32 100%
HSGi 50.1 | 350 10,2 8 4 20 15,20 412 32 100%
HSGi 50.2 | 360 10,2 4 3 20 10,60 32 60%
HSGi 50.2 | 400 10,2 5 3 20 11,20 32 80%
HSGi 50.2 | 450 10,2 6 5 20 11,90 32 100%
HSGi 50.2 | 480 10,2 7 7 20 13,30 32 100%
HSGi 50.2 | 500 10,2 8 8 20 15,50 32 100%
HSGi 50.2 | 520 10,2 9 8 20 16,20 32 100%
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13.2 Tabnuubl HACTPOMKM MOLLHOCTU ANA CXXMXKEHHOro rasa

BHumaHue! inAa paboTbl Ha CXXMXXEHHOM ra3e Heo6xoAMMO UCMOJIb30BaTb COOTBETCTBYIOLWME (POPCYHKMU.

Tvn MowHocTb, | CXMXKEHHbIN MonoxeHve | Pasmep | JaBneHue | OaBneHue Tvn Yucno Bo3ayLuHbii
ropenku | kBT ras-P, BO3AYLIHOW | «A», rasa Ha rasanepen | Mynstu- | oTBepcTMi KnanaH.
KBTY/MN3 3aCNOHKMN, kan.3.5 | Bxoze, dopcyHkou, | 6noka B ra3oBou Paamep
Kan.3.4 mbap mbap MB-DLE | Hacapke «L»
(kan.3.2)
HSGi5.1 | 10 25.9 1,0 0 50 3,1 403 8 60%
HSGi5.1 | 15 25.9 1,5 1-2 50 6,5 403 8 80%
HSGi5.1 | 20 25.9 2,5 1-2 50 9,2 403 8 100%
HSGi5.1 | 25 25.9 2,5 2 50 12,0 403 8 100%
HSGi5.1 | 30 25.9 2,5 2-3 50 16,0 403 8 100%
HSGi5.2 | 35 25.9 3,0 2-3 50 20,5 403 8 100%
HSGi5.2 | 40 25.9 3,0 2-3 50 26,5 403 8 100%
HSGi5.2 | 45 25.9 3,5 3 50 31,5 403 8 100%
HSGi5.2 | 53 25.9 4,0 4 50 37,0 403 8 100%

[aHHble, NpuBeAéHHble B Tabnuue aencteuTenbHbl Ana 92% Kl — koTna n AomkHbl 6bITb NepecynTaHbl B COOTBETCTBUM
C MECTHbIMY ycnoBuAMK (CM. kKanuTtens 11.1)

be3onacHocTb, Npexae Bcero

Mocne okoHYaHMA paboTbl C rOpPenKon HeobxoaMMO:

- NPOBEPUTb ra3o-BeayLine YacTu Ha repMeTUYHOCTb
- KOHTPOIb PYHKLUMI paboThl.

I'IpV| HecobnaeHNN 3TUX yCﬂOBI/IVI MOryT nocTtpanartb JItloan nnn MoxeT 6bITb HaHECEH MaTepmaanbM yu.|ep6.

Punc.39 Paboyee none ropenku

lNpoTuBonaBneHne

npOTMBO,ﬂaBI'IeHMe
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MowHocTb ropenku

MowHocTb ropenku




13.3 Tabnuubl pacxonos rasa, MN3/4

KBT kBT 7200 [7400 [ 7600 |7800 [8000 |8250 |8500 |8750 | 9000 | 9300 | 9600 | 9900
8,37 8,60 8,83 9,06 9,30 9,59 9,88 10,20 | 10,50 [1090 [11,20 | 11,50

10,0 8,6 11,1 1,3 1,3 1,3 1,2 1,2 1,2 1.1 11 11 1,0 1,0 1,0
12,0 10,3 13,3 1,6 1,5 1,5 1,5 1,4 1,4 1,3 1,3 1,3 1,2 1,2 1,2
14,0 12,8 15,6 1,9 1,8 1,8 1,7 1,7 1,6 1,6 1,5 1,5 1,4 1,4 1,4
16,0 13,8 17,8 2,2 2.1 2,0 2,0 1,9 1,9 1,8 1,8 1,7 1,6 1,6 1,5
18,0 15,5 20,0 24 2,3 23 2,2 2,2 2.1 2,0 2,0 1,9 1,9 1,8 1,7
20,0 17,2 22,2 2,7 2,6 2,5 2,5 2,4 2,3 2,3 2,2 2.1 2.1 2,0 1,9
23,0 19,8 25,6 3.1 3,0 2,9 2,8 2,8 27 2,6 2,5 2,4 2,4 2,3 2,2
26,0 22,4 28,9 3,5 3.4 3,3 3,2 3.1 3,0 2,9 2,8 2,8 2.7 2,6 2,5
29,0 24,9 32,2 3,8 3,7 3,6 3,6 3,5 3.4 3,3 3,2 31 3,0 2,9 2,8
32,0 275 35,6 4,2 41 4,0 3,9 3,8 3,7 3,6 3,5 3.4 3,3 3,2 31
36,0 31,8 40,0 4,8 46 45 4.4 43 4,2 41 3,9 3,8 3,7 3,6 3,5
40,0 34,4 44,4 5,3 5,2 5,0 4,9 48 4,6 45 4.4 43 41 4,0 3,9
45,0 38,7 50,0 6,0 5,8 5,7 5,5 54 5,2 5,1 4,9 48 4,6 45 4,3
50,0 43,0 55,6 6,6 6,5 6,3 6,1 6,0 5,8 56 5,5 5,3 5,1 5,0 48
55,0 47,3 61,1 7.3 7.1 6,9 6,7 6,6 6,4 6,2 6,0 5,8 5,7 55 5,3
60,0 51,6 66,6 8,0 77 75 74 7.2 7,0 6,8 6,6 6.4 6,2 6,0 5,8
65,0 55,9 72,2 8,6 8.4 8,2 8,0 7.8 75 73 71 6,9 6,7 6,5 6,3
70,0 60,2 778 93 9,0 8,8 8,6 8.4 8.1 7.9 7.6 74 72 7,0 6,8
75,0 64,5 83,3 10,0 9.7 9.4 9,2 9,0 8,7 8,4 8,2 8,0 77 75 7,2
80,0 38,8 88,9 10,6 10,3 10,1 98 9,6 9,3 9,0 8,7 8,5 8,2 8,0 7.7
85,0 83,1 94,4 11,3 11,1 10,7 10,4 10,2 9,9 9,6 9,3 9,0 8,7 8,5 8,2
90,0 774 1000 | 12,0 116 11,3 11,0 10,8 10,4 10,1 9,8 9,6 9,2 9,0 8,7
95,0 81,7 1056 | 12,6 12,3 11,9 11,6 11,3 11,0 10,7 10,4 10,1 9,8 95 9,2
100,0 | 86,0 11,1 13,3 12,9 12,6 12,3 12,0 11,6 11,2 10,9 10,6 10,3 10,0 9,7
10,0 | 94,6 1222 | 14,6 14,2 13,8 13,5 13,1 12,7 12,4 12,0 17 11,3 11,0 10,6
1200 | 1032 1333 | 159 15,5 15,1 14,7 14,3 13,9 13,5 13,1 12,7 12,3 11,9 11,6
130,0 | 11,2 [ 1444 [173 16,8 16,3 15,9 15,5 15,1 14,6 14,2 13,8 13,4 12,9 12,6
1400 | 111,8 [ 1555 | 186 18,1 17,6 17,2 16,7 16,2 15,7 15,3 14,9 14,4 13,9 13,5
150,0 | 1204 | 1667 | 19,9 19,4 18,9 18,4 17,9 17,4 16,9 16,4 15,9 15,4 14,9 14,5
1600 |1290 [1778 [212 20,7 20,1 19,6 19,1 18,5 18,0 17,5 17,0 16,4 15,9 15,4
1700 |1370 |1889 |[226 22,0 21,4 20,8 20,3 19,7 19,1 18,6 18,1 17,5 16,9 16,4
180,0 | 1462 |2000 |[239 23,2 22,6 22,1 215 20,9 20,3 19,7 19,1 18,5 17,9 17,4
1900 [1548 [2111 [252 24,5 23,9 23,3 22,7 22,0 214 207 | 202 19,5 18,9 18,3
2000 |1634 [2222 [265 25,8 25,1 24,5 23,9 23,2 22,5 218 [21,2 20,6 19,9 19,3
2100 |1720 [2333 |279 27,1 26,4 25,7 25,1 24,3 23,6 229 |223 21,6 20,9 20,3
2200 |180,6 | 2444 |29 28,4 277 27,0 26,3 25,5 24,7 240 | 234 22,6 21,9 21,2
2300 |189,2 |2556 |305 29,7 28,9 28,2 27,5 26,6 25,9 25,1 24,4 23,6 22,9 22,2
2400 | 1978 | 266,6 | 31,9 31,0 30,2 29,4 28,7 27,8 27,0 262 | 255 24,7 23,9 23,1
2500 |2064 [2777 [33.2 32,2 31,4 30,7 29,9 28,9 28,1 27,3 26,6 257 24,9 241
2600 |[2150 [2888 |345 33,5 32,7 31,9 31,1 30,1 29,2 284 | 276 26,7 25,9 25,1
2700 [2230 [2999 |[359 34,8 34,0 33,1 32,3 31,3 30,4 205 | 287 28,7 26,9 26,1
2800 [2322 [3111 [372 36.1 35,2 34,3 33,5 32,4 31,5 306 |298 29,8 27,9 27,1
2900 |[2408 [3222 [385 374 36,5 35,6 34,7 33,6 32,6 31,7 30,8 30,8 28,9 28,0
3000 |2494 [3333 [399 38,7 377 36,8 35,9 34,8 33,7 32,8 31,9 318 29,9 29,0
3100 |[2580 [3444 [422 40,0 39,0 38,0 37,1 35,9 34,9 339 [329 32,8 30,9 30,0
3200 |2666 |3555 |435 4,2 40,3 39,2 38,3 37,1 36,0 340 [340 33,9 31,9 30,9
3300 |2494 [3666 |445 42,5 M5 40,5 39,5 38,2 37,1 35,1 35,1 34,9 32,9 31,9
3400 |2890 |3777 |46,2 43,8 42,8 M7 40,7 39,4 38,2 362 | 362 35,9 33,9 32,9
3500 | 2656 |3888 | 47,5 45,1 44,0 42,9 41,9 40,5 39,4 37,3 37,2 36,9 34,9 33,8
3600 |272,2 |4000 |489 46,4 453 44,2 43,1 41,7 40,5 384 |383 37,0 35,9 34,8
3700 |2752 |4111 | 50,2 477 46,6 454 44,3 42,9 416 395 |394 38,0 36,9 35,8
3800 |[2838 [4222 |[515 49,0 47,8 46,6 45,5 44,0 427 406 | 404 39,0 37,9 36,8
3900 |3354 [4333 |s529 50,2 49,1 478 46,7 45,2 43,9 M7 415 40,1 38,9 37,7
400,0 | 3440 |4444 |[542 51,5 50,3 49,1 47,9 46,3 45,0 428 |426 41,1 40,9 38,7
4100 [3526 [4555 |555 52,8 51,6 50,3 491 47,5 46,1 439 | 436 42,1 41,9 39,7
4200 [361,2 |4666 |569 54,1 52,8 51,5 50,3 487 47,2 450 | 447 43,3 42,9 407
4300 [3698 |4777 |582 55,4 54,1 52,7 51,5 49,8 484 46,1 457 443 43,9 4,7
4400 |3784 |4888 |595 56,7 55,4 54,0 52,7 51,0 49,5 47,1 46,8 45,0 44,9 426
4500 |3874 [4999 |609 58,0 56,6 55,2 53,9 52,1 50,6 48,3 | 479 46,3 459 43,6
460,0 |3956 |5111  |622 59,2 57,9 56,4 55,1 53,3 51,7 494 | 49,0 47,4 46,9 44,6
4700 |4042 [5222 [635 60,5 59,1 57,6 56,3 54,5 52,9 50,5 | 50,0 48,4 47,9 456
4800 |4128 [5333 |649 61,8 60,4 58,9 57,5 55,6 54,0 51,6 51,1 49,4 48,9 46,5
4900 |4218 [5444 662 63,1 61,7 60,1 58,7 56,8 55,1 522 |522 50,5 49,9 475
500,0 |430,0 |[5555 |675 64,4 62,9 61,3 59,9 57,9 56,2 53,2 | 532 51,5 50,9 48,5
5100 |4386 [566,6 |68,9 65,7 64,2 62,5 61,1 59,1 57,2 543 [543 52,5 51,9 49,4
5200 |4472 [s777 | 70,2 67,0 65,4 63,8 62,3 60,2 58,5 554 | 554 53,6 52,9 50,4
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