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Mpeancnosune

Lienn v npuHumMnbl cTaHgapTm3auuy B Poccuiickoii ®egepanmmn ycTaHoBAeHbl PefepasibHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TEXHNUYECKOM perynpoBaHmmn», a npasuia NnpuMeHeHns HauMoHaIbHbIX CTaH-
naptoB Pocculiickoii ®egepaunn— FOCT P 1.0—2004 «CtaHgapTusauns B Poccuiickoii ®egepauymm. OCHOBHbIe
NOJIOXEHNA»

CeejeHus o cTaHgapTe

1MNOArOTOBJ/IEH ABTOHOMHOI HEkOMMepUYecKoi HauuoHasbHON opraHm3aumein «Ex-ctangapt» (AHHO
«EXx-cTayapT») Ha 0CHOBE CO6CTBEHHOr0 ayTEHTUYHOIO NepeBoja Ha PYCCKU A3bIK CTaHJapTa, yKasaHHOoro B
NyHKTE 4

2 BHECEH TexHnuyeckum KomuTeToM nNo ctaHfgapTusaumm TK 403 «O60pyaoBaHne 415 B3pbIBOONACHbIX
cpepq (Ex-obopynosaHune)»

3 YTBEPX/AEH W BBEAEH B AEWCTBUE T[lpukasom ®efepasbHOro areHTCTBa N0 TEXHUYECKOMY
perynvposaHuto n meTposorum ot 15 aekabpsa 2009 r. N& 1143-cT

4 HacTtoswuii cTaHAapT MAEHTUYEH MexXAyHapoAHoMy cTaHaapTy M3K 60079-30-2:2007 «B3pbiBoONacHble
cpeAbl. dNeKTpoHarpeBaTtesib pe3NCTUBHbIV pacnpefesnieHHblii. YacTb 30-2. PykoBOACTBO MO NPOEKTUPOBAHMIO,
yCTaHOBKe U TeXHUYeckoMy ob6cnyxmBaHuio» (IEC 60079-30-2:2007 «Explosive atmospheres— Electrical resistance
trace heating — Part 2: Application guide for design, installation and maintenance»).

HanmeHoBaHuWe HacTosLWero cTaHjapTa U3MeHeH0o OTHOCUTE/IbHO HAaMMEHOBaHNS Yka3aHHOro MexayHapos-
Horo cTaHfapTa gnsa npusefeHus B cootsetcTene ¢ FOCT 1.5 — 2004 (nyHkT 3.5).

Mpun NnpyMeHeHnn HacToALWero ctaHaapTa pekoMeHAyeTCsa MCNOMb30BaTb BMECTO CCbINTIOYHbIX MEXAyHa-
POAHBbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHa bHbIE CTaHAapTbl Poccuiickoii degepaummn, cBefeHuns o
KOTOPbIX NpUBEAEHbI B 4ONO/THUTENIbHOM NpuaoxXeHun A

WHdopmaymsa 06 n3meHeHnsaxX K HacTosAWweMy cTaHaapTy nybmkye TCs B eXKerofHo n3faBaeMoMm NH-
hopmaLMoHHOM yka3aTene «HaumoHasbHble CTaHfapThi», 8 TeKCT U3MEHEHWI 1 NONPaBOK — B eXxemMecsau-
HO M3gasaeMblX MHPOPMAaLMOHHBIX yKasaTensax «HaunoHanbHble cTaHAapThi». B cnyyae nepecmoTpa (3ame-
Hbl) UM 0T MEHbI HACTOALLLEr0 CTaHAapTa cooTBeTCTBYOLLee yBefoM/eHVe 6yaeT ony6/MKOBaHO B exe-
MeCAYHO 13faBaeMoM MHHOPMaLVOHHOM YKasaTene «HaunmoHanbHble cTargapTbi». COOTBeTCTBYIOLWAA UH-
chopmaLms. yBefoMAeHNE N TEKCTbl pasMeLLaln T ca Takke B MH(DOPMaLMOHHON cucTeme 06LLero nonb3oBa-
HWS — Ha ohnumanbHOM cainTe PefepanbHOro areHTCTBa N0 TEeXHUYECKOMY peryiMpoBaHuio v MeTposiorum
BCceTuVIHTepHeT

©CTaHgapTuHdgopm, 2010

HacTosiWwmnii cTaHAapPT HEe MOXEeT 6bITb MOJTHOCThIO UM YACTUYHO BOCNPOU3BEEH, TUPaXUPOBAH U pacnpo-
CTpaHeH B kauecTBe ohULMaNbLHOTo n3gaHus 6e3 paspelleHus defepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NNPOBaAHWIO U METPOIOTUN
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BeepneHne

HacToswuit cTaHAapT SIBNSIETCS OCHOBOMOAralolWwmM A5 3/1eKTPpoo60opyA0BaHNs, MPUMEHSIEMOTO BO B3pPbl-
BOOMACHbIX Cpefax. YCTaHOB/EHHbIE HACTOALMM CTaHA4apTOM Tpe6oBaHNs COBMECTHO C Tpe6oBaHUAMN CTaH-
[apToB Mo BMAaM B3pbiBO3aluThl 06ecneunBaioT 6€30NacHOCTb NPUMEHEHUS 3/1€KTPO0GOPYAOBAHNS HA onac-
HbIX NPON3BOACTBEHHbLIX 06bEKTAX B YTO/IbHOW, ra30Boi, HE(ITSAHOI, HedTenepepabaTbiBaloLLeil n 4pyrux otTpac-

NAX NPOMbILWJTIEHHOCTH.

Vi
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HALULWOHA/NbHBIN CTAHAOAPT POCCUMCKOWN GPELEPAL NN

B3pbiBoONacHble cpepgbl
3NEKTPOHATPEBATE/NIb PE3VCTUBHbIN PACMNPEAENEHHbLIN
YacTtb 30-2

PykoBoACTBO MO NMPOEKTUPOBAHUI, YCTAHOBKE U TEXHWYECKOMY 06CNYXUBAHUIO

Explosive atmospheres. Electrical resistance trace heater.
Part 30-2. Application guide for design, installation and maintenance

[aTta BBegenuns — 2011—01—01

1 O6nactb NpPUMeEHeHUs

HacTtoswuii cTaHgapT pacnpocTpaHsieTcsl Ha Pe3nCTUBHbIE 3/1eKTpoHarpeBaTesibHble YCTPOCTBa, ycTaHaB-
NMBaemble B 30HaXx, rge NoTeHumnabHO MOryT NPUCYTCTBOBATb B3pbIBOONACHbIE Cpefbl, 3a NCKIHOYEHUEM 30HbI
knacca 0. n ycTaHaB/vBaeT PyKOBOACTBO MO NPUMEHEHMIO 3TUX YCTPOCTB.

B cTaHgapTe npMBeAeHbl pEKOMeHaL M No NPOEKTUPOBAHUIO, YCTAHOBKE, TEXHUYECKOMY 06CYXUBAHUIO U
PEMOHTY pacnpefeneHHOro afIeKTpoHarpeBaTe/IbHoro 060pyL0BaHUs U CBA3AHHbIX C HUM YCTPOCTB ynpaBne-
HUSI U KOHTPONS.

CTaHAapT He pacnpocTpaHAeTCca Ha yCTpolicTBa, KOTOPblE UCMOMb3YHOT UHAYKLVOHHLI Harpes, Harpes ¢
NOMOLL b NOBEPXHOCTHOTO athchekTa nnm npsimoii Harpes Tpy6onpoBoa, a Takxke ycTpolicTBa 418 CHATUS Ha-
NPSHKEHWNIA.

TpeboBaHMA HACTOALLEro cTaHAapTa AonoNHAT TpeboBaHns M3IK 60079-30-1.

2 HopwmartuBHbIe CCbIIKU

MpuBeAeHHbIe HMUXe AOKYMeHTbl 06a3aTe nbHbl A1 NPUMEHEeHNs HacToslero ctTaHgapTa. 1na 4OKyMeHTOB
CykasaHHoOW fatoli ony6/1MKoBaHUs NPUMEHSAIOT TONIbKO Yka3aHHoe nsgaHue. Ecnv gata ony6ankoBaHus He yka-
3aHa. TO NPUMEHSAIT NocneaHee n3faHve npMBeeHHOro JokyMmeHTa (Co Bcemu nonpaBkamu).

M3K 60079-0:2004 3nekTtpoobopygoBaHve AN B3pbIBOONACHbIX ra3oBbix cpeq. YacTb 0. Obwume Tpebo-
BaHua (IEC 60079-0:2004 Electrical apparatus for explosive gas atmospheres — Part 0: General requirements)

M3K 60079-1:2005 3nekTpoobopyaoBaHue A5 B3pbIBOONACHbIX ra3oBbix cpef. YacTb 1. B3pbiBOHeENpo-
Huuaemas o6onouka «d»(IEC 60079-1:2005 Explosive atmospheres — Part 1: Equipment protection by flameproof
enclosures «d»)

M3K 60079-7:2001 3nekTpoobopyaoBaHue AN B3PbIBOONACHbLIX ra30BbiX cpef. YacTb 7. [oBbiWeHHas
3awmta Buga «e» (IEC 60079-7:2001 Electrical apparatus for explosive gas atmospheres — Part 7: Increased
safety «e»)

M3K 60079-10:2002 3nekTpoobopyaoBaHue A5 B3pbiBOONACHbIX ra3oBbix cped. YacTtb 10. Knaccudumka-
LMs B3pbiBOoONacHbIxX 30H (IEC 60079-10:2002 Electrical apparatus for explosive gas atmospheres — Part 10:
Classification of hazardous areas)

M3K 60079-14:2002 3nekTpoobopynoBaHue Ana B3pbIBOONACHbIX ra3oBbiX cped. YacTb 14. nekrpoyc-
TaHOBKM BO B3PbIBOONACHbIX 30HaX (KpoMe nog3emHbix BeipaboTok) (IEC 60079-14:2002 Electrical apparatus for
explosive gas atmospheres — Part 14: Electrical installations in hazardous areas (other than mines)

M3K 60079-17:2002 3nekTpoobopyaoBaHue AN5 B3PbIBOOMNACHbIX ra3oBbIX cpes. YacTb 17. MposBepka n
TeXHU4Yyeckoe 06CNyxunBaHne 3/1eKTPOYCTAHOBOK BO B3pPbIBOOMNACHBLIX 30HaX (KpOMe MNoA3eMHbIX BblpaboTok)

N3gaHne opuumansHoe
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(IEC 60079-17:2002 Electrical apparatus for explosive gas atmospheres — Part 17: Inspection and maintenance
of electrical installations in hazardous areas (other than mines))

M3K 60079-30-1:2007 BapbiBonacHblo cpeabl. YacTb 30-1. Pe3nCTUBHbIV pacnpefeneHHblil 3/1eKTpoHa-
rpesatens. O6ume TpeboBaHma n TpeboBaHnsa K ucnoiTaHnam (IEC 60079-30-1:2007 Explosive atmospheres —
Part 30-1: Electrical resistance trace heating — General and testing requirements)

3 TepMUHbI 1 onpegeneHns

B HacTosAwem cTaHgapTe NpUMeHeHbl TEpPMUHBI C COOTBETCTBYHOLW UMK onpeeneHuamu no M3K 60079-0,
M3K 60079-1 n MK 60079-7.

MpumeuaHune — [ONOAHUTENbHbIE TEPMUHBI U ONpeAenieHns, OTHOCALMECS K B3PbIBOOMACHBIM Cpejam,
npusegeHsl B M3K 6005CM261.

4 lMpumeHeHne

4.1 O6wue TpeboBaHua

TpeboBaHNsA HACTOALWEro cTaHAapTa A40NOHAT TpeboBaHna MK 60079-14 n MK 60079-17.

Mpy ycTaHOBKE Pe3nCTMBHbIX pacnpeAesieHHbIX 3/1IeKTpoHarpeBaTesibHbIX YCTPONCTB (CUCTeM) B NOTEHLM-
anbHO B3PbIBOOMNACHbIX Cpefax He06X0ANMO yKa3blBaTh NOJIHbIE XapakTePUCTUKN B3PbIBOONACHOW 30HbI: Knacc
B3pbiBOONacHol 30Hbl (1 nnu 2), rpynny rasa (HA. VB nunn HC) B cootBeTcTBMM ¢ MOK 60079-10 1 Temnepatyp-
Hblli knacc B cooTBeTCTBUN ¢ MK 60079-0. ECvt f0/TKHbI GbITb NPUMEHEHbBI CelnanbHble yCI0BUSA NCNOMb30-
BaHWSA WM BO3MOXHbI OCOGEHHO TAXe ble YCNOBUA 3KCNayaTauumn anekTpoHarpeBaTenbHbIX YCTPOWCTB, 3Tn
YCNOBUA A0/MKHBI 6bITb NOAPOBGHO ONUCAHbI B UHCTPYKL MK K 3NeKTpoHarpesaTeibHOMY 060pyA0BaHUIO.

B cnyyae ycTaHOBKM Ha NOABUMXHOM 060pY0BaHUN NN CMEHHbIX cafla3kax 3/IeKTpoHarpeBaTtesibHble CU-
CTEeMbI AO/MKHbI 6bITb CNIPOEKTUPOBAHbI A8 3KCNyaTauum B caMblX TSHXKENbIX YCIOBUAX, B KakMx gonyckaeTcs
npuMeHeHne pacnpefeneHHon afnekTpoHarpeBaTeNbHOW CUCTEMBI.

Ecnu cywecTByeT BEpOSITHOCTbL TOTO, YTO Kakne-nn6o 4yacTu pe3ncTUBHOW pacnpefeneHHoR anekTpoHarpe-
BaTeNIbHOW CUCTEMbI OCTAHYTCA HE3aL UL EHHbIMW, TO OHW AO/IKHbI 6bITb NPUTOAHLI 418 NPUMEHEHUSA B TaKNX
YyCNOBUAX.

4.2 Koppo3uiiHblie 30HbI

Bce KOMNOHEHTbI CETEBbIX 3/IEKTPOHArpeBaTesIbHbIX CUCTEM A0/IKHbI 6bITb NPOBEPEHbI HA COBMECTUMOCTb
C KOPPO3WiiHbIMN MaTepunanamu, ¢ KOTOPbIMU OHW MOTYT COMpUKacaTbCA Ha NPOTAXEHUN CpoKa CYXObl. DNeKTpo-
HarpeBaTe/ibHble CUCTEMbI, UCMO/b3yeMble B arpecCrBHON cpeje, uMeloT 60/1ee BbICOKYI0 BEPOATHOCTbL 0TKa3a,
YeM B HearpeccuBHON cpege. HapyleHue cucTemMbl TENION30AALUN MOXET YCyrybnsaTbca Koppo3uen knumaTtm-
yeckoro 6apbepa (060/104KM) M NOTEHLMANbHBIM HAMOKaHWEM TENI0U30AL UM B NPOAYKTaX YTeUkn u3 Tpybonpo-
BOZ0OB ¥ pe3epByapoB. Ocoboe BHNUMaHNE He06X04MMO yeNnATe MaTepuanam, UCNob3yemMblM ANA U3roToBIe-
HNS TPy6ONPOBOAHbIX U 31EKTPOHArpeBaTe IbHbIX CUCTEM, TaK Kak 3Tu Matepuasnbl BAMAIOT HA NapameTpsbl Lenu
TOKa BO3BpaTa npu yTeyke unm KopoTKOM 3aMblkaHun. CnefyeT Takxe yyecTb, YTO NPUMEHEHNE HeEMeTannmyec-
KMX TPy60NpoBOA0OB 1 TPy6ONPOBOL0B C BHYTPEHHE UK BHELIHEN 06/1MLL0BKO MOXET YCAOXHUTL Lenu Toka
BO3Bparta npu yTeyke Wam KOPoTKOM 3amblkaHuu. Lieny Toka Bo3eBparta npu yTeyke nanm KOPoTKOM 3amblKaHuu,
yCTaHOB/IEHHbIE BO BPEMS MOHTaXa, MOryT yXyALWNTLCA M3-3a KOPPO3uUK B NpoLecce aKcnayataunm afiekTpoHa-
rpeBaTefibHO CUCTEMBI.

4.3 TOYHOCTb 3af,aHna TemnepaTypbl npotecca

431 Twun |

[ns ocywecTsneHus npoyecca Tuna | Heo6xo4MmMo NoAAepXKnBaTh TeMnepaTypy Bbille MUHUMabHONR ToY-
Kn. flonyckaeTca NPUMEHATb flaTHUKN KOHTPONA TeMnepaTypbl OKpyXatoweid cpefbl. YnpasneHve 601blWLNMN CU-
nosbIMy 610KamMun fonyckaeTcs OCyLWecTBNATbL O4HUM YCTPOCTBOM ynNpaBfeHns u pacnpefenmtenbHbiM Wh-
TOM. BpeMmeHamu konnm4ecTBO NOABOAUMOrO Tenaa MOXeT ObITb U3TULWHNM, U PE3KUIi pOCT TeMnepaTypbl fonyc-
TUM. DHepreTuyeckasa atpPeKTUBHOCTb MOXET 6biTb NOBbILIEHA MPUMEHEHNEM METOA0B KOHTPONSA TYNUKOBbIX OT-
BOAOB (CM. 6.13).

" M3K 60050 (426) MexayHapoaHbIii aneKTpoTexHuyecknin cnosapb (MC3). Masa 426. 3nekTpoobopyaoBaHme
ana e3pbisoonacHbix cpef (IEC 60050-426. International Electrotechnical Vocabulary (IEV) — Chapter 426: Equipment
for explosive atmospheres).

2
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4.3.2 Tun |l

Mpouecc Tuna ll — 3To npouecc, 4Na KOTOPOro TemnepaTypy Heo6xo4MMO NoAAepXUBaTb B CpegHEM aua-
nasoHe. jna perynmpoBaHus TemnepaTtypbl B Tpyb6onpoBogax, Kak npaBuaio, MCNoNb3yloT MexaHnyeckme Tensno-
Bble pene.

4.3.3 Tun Il

[na npouecca Tuna lll Heo6xoaMMO NogAepxnBaTh TemnepaTypy B y3KkOM gnanasoHe. DN1eKTPOHHbIEe KOH-
Tponnepbl Tpy6onpoBoA0B C UCNONb30BAHNEM TepMonapbl UM pe3nCcTUBHbIE AaTUMKN TeMnepaTtypbl obnervarT
Kann6poBKY B YCNOBUSAX 3KcnayaTaumm (Ha paboyeil nnowagke) n obecneynBaoT MakCUManbHy0 TMOKOCTb B
Bbl6Ope PyHKUWIA cUTHanNn3aTopa neperpesa u KOHTPoNsA. MoxeT 6bITb NPefycMOTPEH NOABOA Tenna AN nono-
rpesa nycToi Tpy6bl UM NOBLILLIEHUS TEMNEePaTypbl XUAKOCTW (MM A4NS TOTO MAPYToro) B ykasaHHOM gnana3oHe
N C yCTaHOB/IEHHbIM BPEMEHHbIM HTepBanom. Ans npouecca Tuna lll Heo6Xxo04MMO BblAEPXUBATbL CTPOroe CooT-
BETCTBME pPEeXMUMY NOTOKa U cucTemMam Tenon30NALUN.

4.4 NMpaBuna ycTaHOBKKU

Ecnv oTkas kakoli-nn6o YyacTun anekTpoHarpeBaTesibHOW CUCTEMbI NPUBOAUT K CHUXEHUIO 6€30MacHOCTM
VNN 3aTPyAHAET OCyLeCTB/IEHNE TEXHOOTMYECKOro npouecca, TO 3/IeKTpoHarpeBaTesibHy CUCTeMy cnegyet
cuMTaTh BaXHENLW MM KOMNOHEHTOM BCero npouecca. TpeboBaHWA K TOYHOCTU perynmpoBaHusa Temnepatypbl (Tab-
nvua 1) n KOHTPONI Lenu ANA KOHKPETHOro NPUMEHEHUS MOryT 6biTb onpegeneHbl B COOTBETCTBUY C TUNaMM
perynvposaHus Temnepatypsbl (4.3) ¢ y4eTOM 3HaYMMOCTU KOHTPOIA Lenu.

Ta6nuya 1— Tunsl npoyeccos

3HaueHne Pe3UCTUBHOIO Tpebyemas TOYHOCTb PerynnposaHus TemnepaTypbl ANA Tuna npouecca
pacnpegesieHHOK 3N1eKTpo - B B
HarpesaTens Ans npouecca BbllWe MUWHMMabHOW TOYKU yMEepeHHOM Aunana3oHe Y3KOM aAunana3oHe
Tun 1 Tvn 1l Tun 1l
Kputunueckoe (C-) Cc-1 C-ll C-111
O6b14HOe (NC-) NC-I NC-Il o

Ecnu anekTpoHarpeBaTesibHasi CUCTEMa KpaiiHe Heo6xoaumMa A npouecca, cieayeT NpesycMoTpPeTb KOH-
TPOJIb LLENW U CUTHANN3ALMI0 O ee HEUCNPABHOCTU Unu oTkase. CreayeT NpeaycMOTPeTh YCTAHOBKY Ay6nupyto-
Wwmnx (pe3epBHbIX) HarpeBaTesbHbIX CMCTEM. KOHTpOepbl pe3epBHOI nav Ay6avpytolei HarpesaTebHO cu-
CTeMbl MOTYT GbITb HACTPOEHbI HA aBTOMAaTNUYEeCKOe BK/KUEHME NPU 06HAPYXEHUM HEUCNPABHOCTU OCHOBHOMO
3fleKTpoHarpeBaTteisi CUCTeMoli KOHTpois/aBapuitHoii curHanusaunn. VIHorga 3To HasbIBaOT «Pe3epBUPOBAHN-
emM». Pe3epBHble CeTeBbIE 3/IeKTPOHArpeBaTe/In NO3BO/SAIOT BbIMOMHATL TEXHUUECKOe 06CY)XMBAHUE Y PEMOHT
6e3 ocTaHOBKYM Npoliecca.

5 Tennousonaumsa

5.1 O6uwwne TpeboBaHua

Bbl6Op, yCTAaHOBKY M 06CAy)XMBaHNe TEMNION30ALUN pacCMaTpUBalOT Kak OCHOBHbIE 3/1eMeHTbI YHKLMO-
HUPOBaAHWNS CETEBOI aNeKTpoHarpeBaTenbHOW cuctembl. Cuctema TeN0M30NALMN NpegHa3HayYeHa anaa npegy-
npexgaeHus 6onblielt YacTn TENNOBbLIX MOTEPb, a 0CTaIbHbIe NOTEPU KOMMNEHCMPYET 3/1eKTpoHarpeBaTtesibHas
cuctema. Mo3TOMy HEMCNPaABHOCTM TENION30NALUN HENOCPELCTBEHHO OTPAXATCA HA PAb0oUYnX XapakTepucTu-
Kax BCell a/ieKTpoHarpeBaTeIbHON CUCTEMBI.

OCHOBHas (PYHKUMNS TENON301ALUN — CHUXKATb YPOBEHb TeMionepeaayn c NOBEPXHOCTH, TeMnepaTtypa
KOTOPOIi 0T/IMYaeTCcsa OT TemnepaTypbl OKpyXxatLiei cpefbl. CHUXEHME NOTepb 3HEPTUN NO3BOAET:

- YMEHbLINTb 3KCNAyaTaluuoHHbIe pacxoabl;

- YNYYlWnTb paboyune xapakTepucTuku 3N1eKTpoHarpeBaTelbHON CUCTEMBI;

- MOBbICUTb HArPY304HYI0 CMOCOBHOCTb 3/1IeKTPOHArpeBaTeIbHON CUCTEMBI.

Mpexae YeMm aHann3mposaTb TEN/I0BbIE NOTEpPU ANA Tpybonposoaa, pe3epByapa Uan Apyroro MexaHmyec-
KOro 060pyf0BaHuUsA C a/1IeKTPOHArpeBoM, peKOMeHAyeTCs pacCMOTpeTb Pas/iniyHbie BapuaHTbl CUCTEM Tena0un30-
NALMKU. BKNKOYas BbIGOP;

- U30N1ALMOHHOTO MaTepumana;
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- KnMMaTuyeckoro 6apbepa (060/104KN);

- ONTUMAasNbHOM TONWMHBI N30NSALUN:

- COOTBETCTBYIOLLEr0 pasmepa n3onsumu.

5.2 BbI6Op M30N15ALMOHHOTO MaTepuana

Mpu BbIGOPE N30NALMOHHOTO MaTepuana HeobxoAMMO yunTbliBaTb CledyoLlme BaxHble (DakTopsbl:

- TeMnepaTypHble XapakTepUCTUKN:

- TeNIONPOBOAHOCTb N30NALUN, T;

- MexaHu4yeckue CBOICTBa;

- XMWUYECKYI0 COBMECTVMOCTb 1 KOPPO3MOHHYH CTONKOCTb;

- B1aroCTOMKOCTb;

- XapakTepucTukn 6e30nacHoCTU 41 nepcoHana,

- OTHECTOWKOCTb;

- TOKCMYHOCTb NPY FTOPEHNY;

- CTOMMOCTb.

Haunbonee pacnpocTpaHeHHble N30/IALNOHHbIE MaTepuabl:

- BCMNEHEHHbI ANOKCUA KPEMHUS;

- MUHEepasbHOe BOJIOKHO;

- NeHOCTEKO0;

- ypeTaH;

- CTEK/I0BOJIOKHO;

-CUNMKaT Kanbums:

- naoLymaHypar;

- NepNNTOBLIN cUNMKar.

Mpu MCNob30BaHNM MATKUX U30NSALMOHHBIX MaTepPUanoB (MUHEpPabHOTO BO/TOKHA, CTEK/I0BO/IOKHA U T. 4.)
13071941 No AnameTpy Tpy6bl BO MHOTMX C/yyasx MOXeT 6bITb MoNy4eHa NnyTeM NI0OTHON HAMOTKN MaTepvana.
Heo6x04MMO NPUHATL Mepbl K TOMY, YTOGbI 3/1eKTpOHarpeBaTtesib He 6bl/1 NOMELLEeH BHYTPb M30/1ALMM, TakK Kak 3T0
MOXEeT NoBpeuTb 3NeKTpoHarpeBaTe b UM OrpaHnYnNTb TeN1006MeH. B kauecTBe anbTepHaTMBbI AONyCKaeTCs
1Cnosib30BaTb KPYroBY U30/ALMI0 60/bLIEro pasMepa, KoTopas /1ierko 3akpoeT Tpy6y M pe3ncTuBHbI pacnpe-
[eneHHblli anekTpoHarpeBartesb. TBepAble N30MALUOHHbIE MaTepuanbl (CUIMKAT KasbLns, BCEHEHHbI AnoKcug,
KPEMHUS, NEHOCTEK/IO U T. A.) MOTYT 6bITb NCMO/Ib30BaHbI 415 KPYTroBOI n3onsauum Tpy6bl, eciv npefycMoTpeHo
NPMMEHEeHNe LWUTOBbIX CeKLUii, COOTBETCTBYIOLWMX NPOAO/IbHLIM LWBaM. STOT METO/A MOHTaxa YacTo Ha3bliBaloT
MOHTaXOM C BblABWXHOI ONOPOiA. B KauecTBe anbTepHaTMBbl MOXeT 6biTb BbibpaHa n3onauns cnegyou,ero
60nbLIEro No pasmMepy gmameTtpa, YTo6bl yCTAaHOBUTL pacnpesesnieHHblii anekTpoHarpesaTenib. Bo Bcex cnyvasx
pasmMep v TONWMHA U30ALUN LOKHBI ObITb YETKO YKa3aHbl.

5.3 Bbi6op knnmaTtnyeckoro 6apbepa (060104KN)

HopmanbHoe hyHKLMOHMPOBaHNe pacnpeAeneHHol anekTpoHarpeBaTeibHOl CUCTEMbI 3aBUCUT OT TOTO,
HaCKObKO M30aauma cyxas. Kak npaBuno, Tens10BOW 3HEPTUM CUCTEMbBI 3/1eKTpoo6orpesa Tpy6onposoda Hepo-
CTaTOYHO. YTO6bI BbICYLLINTL HAMOKLLYIO TEMN0M30M5LMi0. HEKOTOPbIEe N30/IALUOHHbIE MaTepuasbl, 0g4HaXAbl Npo-
MOKHYB. HaBcerja TepsitoT CBOM NepBOHayasibHble CBOWCTBA, AaXe eC/N UX CHATb C Tpy6onpoBoa 1 BbiCYLWUTb
064yBOM.

Mpamble Tpy60npoBoAbl MOTYT 6bITh 3aLLMLLEHbI OT MOFOAHOTO BAIMAHNA MeTa/IM4eckoi 06LLNBKO, Nonun-
Mepamu nanm MacTukoii. MeTannunyeckas o6lIMBKa, €CNn ee UCNO/b3YIOT, f0/IKHA 6bITh F1aAKON C NPOAO/bHbI-
MU WBaMU, CPOPMUPOBAHHLIMU B BUAE N3MEHEHHON GYKBbI S .

Mepudepuyeckne KOHLEBbIE WBbI J0/KHbI 6bITb TEPMETU3NPOBaHbI GaHAaxXaMu 1 NOCTaBNEHbI C TepMeTu-
KOM MO HapyXHOMY Kpak Uau B MecTax Haxsecta {CM. pUCyHok 1).

O6wuBKa, coegnHsiemMas BHaxaecT uav Apyrum cnoco6om 6e3 repmeTuka, HeadhekTUBHA B KayecTBe
3alnTHOro 6apbepa NpoTmB BNaru. Jlaxe yepes 041MH HerepMeTU3MpPoBanHbIi OB 3HAYNTEIbHOE KO/INYeCcTBO
BOAbl MOXET NPOHUKHYTh B U30/15ILUI0 BO BPEMS JIUBHSI.

Mpu BbIGOPE NOroAHOro 6apbepa HE06X0AUMO yUnTbIBaTb:

- 3hheKTMBHOCTb 3aLLMTbl OT BAaru;

- KOPPO3MiiHble CBOCTBA XMMUYECKNX BELLECTB B 30HE;
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1 — meTannuyeckas ob6wwuBka; 2 — U30NAUMA: 3 — M30/MpOBaHHan

MeTasiZiMyeckoir o6wuBKOW Tpyb6a; 4 - repmeTusmpylolwas MacTuka:

5 — repmeTnsupylowmnii 6aHpax; 6 — nsonupyluwas nelHTa; 7 — Ha-
npasBneHue ABUXeHUA. 8 — Tpyba

PucyHok 1 — Tennonsonauus. YcTaHoBKa KAMmMaTuyeckoro
b6apbepa

- TpeboBaHMs NoxapHol 6e3onacHocTy;

- NPOYHOCTb NPV HENPAaBMUMNbLHOI aKCnAyaTauuu;

- CTOMMOCTb.

5.4 Bbi6Op ONTUMaNbHOU TONWMNHBI M30N1ALUN

Mpwn BbIGOPE N301ALMN NO IKOHOMUYECKUM COOBPaXEHUAM, KaK MUHUMYM, CpaBHUBAIOT NepBOHaYabHyo
CTOMMOCTb MaTepuasioB ¥ yCTAHOBKW CO CTOUMOCTbIO 3HEPTUN, COXPAHEHHOW 3a CPOK CAYXObl M301aUMn. dakTun-
yeckasi TONLMHA U30M1ALUN He BCerga TOUHO COOTBETCTBYET ee HOMUHaNbHOW TonwuHe. Mpu BoiGope gnameTtpa
130158411 HEO6X0AUMO YUnTbIBATh, NO3BOISET NN (hakTUHeckas 3oNauns Tpyobl 3akpbiTb TPYOY BMECTE C 3/1EK-
TpoHarpeBaresiem.

5.5 BoliHas n3onsauus

Mpu Temnepatype Tpy6bl, NpeBbilakoLWeli MakCMManbHyo 415 3NeKTpoHarpesartesns, MoXeT 6bITb UCNONb-
30BaHa [ABOlHasA u307Auus. TUNWYHBLIA NpUMep — NpPUMeHeHne ABOMHON U30AsALuMM ANS NpefynpexaeHuns
3amMep3aHus KOHJeHcaTa B NaponpoBoAax 414 neperpeToro napa, Korga oHu He MCNOJb3YHTCSA N0 HA3HAYEHNIO.
[Ana 3TOoro anekTpoHarpeBaTesib pasMelialnT Mexay ABYMS CAOSMWU M30MSLUW, MOKPbIBatoLWen Tpyby (pucy-
HOK 2). CyTb MeTofa ABOINHON U30NALMUM COCTOUT B ONpeaeneHnn npaBuibHOro coYeTaHUs TUMOB U TOMLLMHbI
BHYTPEHHEeN 1 BHELWHEN N301aL1n, NO3BONAIOLLENO NONYUYUTL NPUEMNEMY0 TeMnepaTypy NOBEPXHOCTU KOHTaKT-
HOro B3amMMogeiicTBMA anekTpoHarpesartens. [pu onpegeneHun coyeTaHnst TUNOB U TOJWMUHbI BHYTPEHHENR 1
BHELLHEW N30/1941MN HE06X0AMMO YUNTBIBATb MAaKCMMasibHYI0 TeMnepaTypy okpyxatLeil cpefpl.
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| — Tpy6a; 2 — BHYTpeHHUi cnoit nsonaumumn. 3 - oborpesBaTenb Tpy60NpoBO-

Aa; 4 - BHEWHWI cnoii nsonauuu; 5 - meTtannuyeckas conbra (antomuHue-
Basl); 6 — Tpyb6a C MaKkcumanbHOl Temnepartypoli, 7 - TemnepaTtypa nosepx-
HOCTU KOHTakKTa; B — Temnepatypa MOBEPXHOCTU BHelHell nsonauun. 9 —

TemnepaTypa oTpyxatwei cpegbl. 10 — paguyc (" rjtrj

PucyHok 2 — TununyHbllii TeMnepaTypHbIii Npochusib

6 MpoeKTMpoBaHWe pacnpeaenieHHol 3/eKTpoHarpeBaTesibHOW CUCTEMbI

6.1 BBepeHue

Mpw no60M NPUMEHEHUN CUCTEM pacnpefesieHHOro afiekTpoMarpesa 0cobble TpeboBaHUA NPegbABASAIOT K
NX MPOEKTUPOBAHNIO, MOCKOJIbKY HE06X04MMO 06ecneunTb 3aflaHHyto TeMmnepaTypy 1 nogaepxusaTb ee B 3afaH-
HbIX yCNOBUAX. Pe31MCTUBHbIE 3NeKTpoHarpesaTenn Bcerga B3aMMoAencTByoT ¢ 4pyrumm aneMmeHTamu o6opyao-
BaHWS. HaNnpyMep Tenaonsonauuneir 1 ICTOYHNKOM NUTaHNA cucTeMbl. [ Toro YTo6bl NpoekTupyemMas cucrema
hyHKUMOHMpOBana B 3ajaHHOM pexnmMme, He06X0ANMO 3HaTb IKCM/TyaTalMOHHbIe XapakTepuCcTuKn B3anMogeii-
CTBYIOLMNX 3N1E€MEHTOB CUCTEMbI, 06 BEANHEHHbIX B €4UHOE LieN1oe, N KOHTPONMPOBaTb UX.

KoHcTpyKuma no6oli pacnpegenieHHol afnekTpoHarpeBaTeIbHOM CUCTEMbI [,0/KHa COOTBETCTBOBATbL BCEM
TpeboBaHNsAM MexayHapoAHO aiekTpoTexHuyeckoi komuccuy (MIK) no ncnonb3oBaHuio afekTpoobopyaosa-
HMS 1 TpeboBaHMAM HacTosLlWero ctaHgapTa. Npu NPOeKTMPoBaHMM HEO6X0AUMO paccMaTpuBaTh TEXHUYECKOoe
o6CcnyxuBaHne CUCTEM U TEXHOTOTMYECKOTOo 060pyA0BaHNSA, IHEPTETUYECKYIO OTAauy U UCNblITAHNE CMOHTUPO-
BaHHbIX CCTEM C TOYKM 3peHns obecneyeHunss TpebyemMblx aKCnyaTalMOHHbIX NoKasaTenei n 6e3onacHocTu.

Mpw npoekTMpoBaHUy aNeKTpoHarpeBaTeibHbIX CUCTEM, NpeHa3HauYeHHbIX 418 NCNONb30BaHUA BO B3Pbl-
BOOMACHbIX cpefiax, He06X0AMMO YUUTbIBATL [OMNOSIHUTE IbHbIE OTPaHNYEHNS, CBA3AHHbIE C Tpe6oBaHUAMN ANS
KOHKPETHO B3pbIBOONACHOI 30HbI.

CneyuunanucTbl, NpUHMMatloLLMe yyacTue B NPOEKTUPOBAHUN U NNaHNPOBaHUM CUCTEM PE3UCTUBHOIO pacnpe-
[eNeHHOro afiekTpoHarpeBa, A0/KHbI NPOTN 06yYeHe BCeM HEOOXO0ANMbIM TEXHOMOTMYECKUM NpUemMam.

6.2 HaszHauyeHuWe anekTpoHarpeBaTesieli MOCHOBHbIE TPe6OBAHUS K HUM

dnekTpoHarpeBaTenu cnegyet Bbl6upaTh U ycTaHaBNMBaTh Takum 06pa3om, 4To6bl 06ecneyunTb focTarTouy-
HOe KO/IMYeCTBO 3HEPrun B LEensax:

a) KOMMeHcauun noTepb Tensia npu NogAepXaHum ykasaHHol TemnepaTtypbl 06bekTa npu ykasaHHON MUHU-
ManbHOl TemnepaTtype okpyxatLlei cpeabl (CM. MeTog pacyeTta B 6.3): nau

b) noBbiWeHNA TemnepaTypbl 06beKTa U ero COAEPXUMOro, Korga 3To ykasaHo, B TeyeHue 3afaHHoro
nepuoga speMeHun (CM. meTog pacyeta B 6.4): unu

C) OLHOBPEMEHHO yKa3aHHOro B NnepeyncaeHunsax a) u b).

3aTem He06X0AMMOe KO/IMYeCTBO Tenna AN aNeKTpoHarpeBaTeibHon cucTembl (ganee — cuctema) fon-
XXHO 6bITb YMHOXEHO Ha Ko3dhpnLmeHT 6e30NacHOCTH, onpeAeneHHblii B 6.5.

Mpu BbIGOPE PE3NCTUBHOTO 31eKTpOHarpeBaTens Heo6xo4MMOo NPUHUMAaTbL BO BHUMaHWe MakcuManbHO BO3-
MOXHYI0 TeMMepaTypy cucTeMbl B Hanbonee HebnaronpuATHbIX YCI0BUAX, Kak onpegeneHo B MK 60079-30-1.

6
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TemnepaTtypa MOXeT 6bITb CHUXEHa, HanpuMep € NOMOLLLbI0 PerysiInpoBk/M NnapaMeTpoB CUCTEMbI, UCNONb30BaA-
HUSI HECKOJIbKUX 3/1eKTPOHAarpeBaTesieil 4151 CHKEHUSA MOLLHOCTY Ha e 4AUHULY AIUHBI UM C NOMOLL b0 BbiGOpa
cucTeMbl perynnuposaHusa temnepatypbl. 36bITOK yCTAHOB/IEHHOW MOLLHOCTY MO CPaBHEHUIO C HEO6XOANMOIA
MOLLIHOCTbIO M CNOCO6 NPUMEHEHNS, MOHTaXa W aKCnyatauun anekTpoHarpesaTtesneli He A0/KHbI 6bITb NPUUYNHA-
MU. faxe B Hanbonee HebnaronpusATHbIX YCOBUAX, HEAOMNYCTUMOrO pucka BO B3PbIBOOMACHbLIX ra3oBbiX
cpepax.

6.3 PacuyeTbl noTepb Tenna

MoTepyu Tenna o6bEKTA MOTYT GbITb paccyuTaHbl NO yNpoLeHHol hopmyne

q = K&T, 1)

rne  — noTepu Tensa Ha eguHuLy ANIMHbI Tpy6bl. BT/M;
K — KO3(h(UUMEHT TEMIONPOBOAHOCTU CUCTEMbI, KOTOPLI 4715 yNPOLEeHUs AonycKaeTca paccmaTpuBath
Kak NOCTOSAHHY0 Benuyuny. BT/(MK);
NT— pasHuuya TemnepaTyp Mexay 3aflaHHoin Temnepatypoii Fp U1 MMHMMaNbHOI pacyeTHON TeMnepaTypoil
oKpyxatowieli cpeabl Ta, °C.
KoadhpuumeHT K 3aBUCUT OT TONLLMHbI, pa3Mepa 1 Tuna cnos (C0eB) TENI0M30ALUN, CpefHel Temnepa-
TYpbl TENN0U30NALUN N KO3 PULNEHTOB KOHBEKTUBHOIO paBHOBECUSA COAEPXMMOro Tpy6onposoa (06bekTa) un
BHellHel cpebl. M03TOMyY CTeNeHb TOYHOCTU pacyeTa 3aBUCUT OT CTENEHU onpefeneHns napamMmeTpoB CUCTEMbI.
Ha ocHoBe 3aTux napameTpoB NoTeps Tenna Asa Tpy60npoBoAoB 1 Tpy6 MOXET 6bITb onpeaesnieHa ¢ NomMo-
Wbt 60see CNOXHbIX BbIYNCNEHNI. YpaBHeHNe, NnpuBeaeHHoe B popmyne (1), npuHumaeT cnegyoumnii Bug,
€C/v yunTbIBalOT NapameTpbl TENJ0NPOBOLHOCTY:

2nK ('p - Ma)
q= 2
rae  — notepu Tensa Ha eguHuLy ANUHbI TPY6bl. BT/M:
K — K03h(hULMEHT TENNONPOBOAHOCTI BHYTPEHHETO C/10S1 30NN, MU3MEPEHHbI Npu cpeaHeli Temnepa-

Type. BT/(mMK);

Tp — 3afjaHHaa Temnepartypa, °C;

Tn — MuHMManbHas pacyeTHas Temnepartypa okpyxatoueii cpegsbl. °C;

D, — BHYTPEHHWIi AuameTp BHYTPEHHErO C/I0S U30ALUN, M;

£2 — BHelWHNii gnameTp BHELWHETO CNOS U30NALMU, M.

Bonee BbicOKas TOYHOCTb pacyeTa noTepu Tenaa no ypasHeHuo hopmynbl (1) MoxeT 6bITb NonyyeHa And-

thepeHuympoBaHeM xapakTepPUCTUK Pa3HbIX C/I0EB CUCTEMbI 1 A06aBNeHneM NapaMeTpoB KOHBEKL U, Kak mokasa-
HO B ClieflylolWemM ypaBHEHNU:

Aan (3)

1 1
7-iVb * rT'Yp

rae D2 — BHelWHWiA fuaMeTp BHYTPEHHEro CA0s U3005uun (BHYTPEHHWI AnameTp BHELLHEero C/108 N30a5uumn Npu
ero Hanuuum), m;

D3 — BHeLHWit AnameTp BHELIHEr0 C/1051 U30N1ALMN NPU €F0 HANNYNK, M:

K, — KoadhhnuyMeHT Ten10NpoBOAHOCTN BHYTPEHHETO C1051 U30AALUN, U3MEPEHHbIV Npu cpefHel Temne-
patype. BT/(mMK);

K2 — koadhhuLMeHT TeNN0NPOBOAHOCTH BHELLHETO C/109 U30M1AL MW NPY €70 HAJTMUUK, U3MEPEHHBIN Npn cpej-
Hell Temnepatype. BT/(mK);

h — koathuuneHT BHYyTpeHHero BO3AYLUHOTO KOHTakTa Tpy6onpoBofa C BHYTPEHHEW NOBEpPXHOCTbIO
nsonsauuu npu ee Hanuuun. BUWuP K):

hMm — Ko3adhpuUMEHT BHYTPEHHErO BO3YLLIHOIO KOHTAKTa BHELLUHEW MOBEPXHOCTY M30MALUM C KIUMaTUYec-
KUM 6apbepoM npu ero Hanuuuu, Bt/(mr K);

ha — koatppnumMeHT KoHTakTa BHelWHell BO3AYLWHOW NAEHKM NOrofHOro 6apbepa c okpyxatolein cpegoit
(TMNUYHbIe 3HaueHus kone6noTcs oT 5 go 50 BT/(M K) ans npumeHeHns npu temnepatype Huxe 50 °C). BT/(mM*-K).

MoTepu Tennay pesepByapoB HacTo TpebYyT KOMNEKCHOrO aHanunsa 4ns onpegeneHus obuien notepm

Tenna. MoaToMy Heo6xo4MMa KOHCY/IbTalMsa NocTaBLMKa 3/1eKTpoHarpesartesns.
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[na obneryeHnsa Bbibopa anekTpoHarpesaTenein Ux NOCTaBLMKW, KaK Npasuio, NpeAocTaBAsaloT NpocTblie
anarpammbl U rpadrkn, otobpaxatoLwme notepu Tenia npu pasHblx NogaepxvsaemMblx TemnepaTypax v pasnuny-
HbIX TUMax U30NALMKn, KOTOpble, Kak NpaBunio, NnpegycMaTtpuBatoT NnpuMeHeHne ko3 uumeHTa 6€30nacHoOCTy.

6.4 Harpes

[NA HEKOTOPbLIX PEXNUMOB PaboTbl yCTAHOBOK HEO6XO4MMO YKa3biBaTb, UTO Pe3NCTUBHAA 3/IEKTpOHarpesa-
TeNbHasA cMcTema cnocobHa NOBLICUTHL TEMNepaTypy HEMOABUXHOIO NPOAYKTa 3a onpefeneHHblIi nepuos BpemMe-
HW. Hanpumep, noTpebHOCTL B BbipaboTKe Tenna A1a HarpeBaTe/IbHON cucTeMbl Ha TPy60NPOBOAE MOXET BbITh
paccuntaHa no popmyne

. ac-WTk-Ta)l
trH\n -Ta)f  %-U{TK -Ta) ' Q)

roe t — 3ajaHHoe BpeMs Harpesa, C;
U — noTepsa Tenna Ha efuHuLy ANnHbl Tpy6onposoga Ha 1°C pasHuubl Temnepatyp. BT/(m K):

(5

infs
1 1778} Ne - + 1 1
XOA ZI'IX, 2xK- _XDACO

H — Tennosas noctosiHHas BpPeMeHW, €. KoTopas npefcraBnsieT coboil ee obliee KONMYECTBO, cofepxa-
Ljeecs B macce Tpybonposoja, XugkocTu n nsonauum Ha 1eC Temnepatypbl, pa3fjeeHHoe Ha notepu Tenna Ha
eAuHNLY ANUHbI Ha 1 °C pa3HuLbl Temneparyp:

N .. PICplV + P2Cp2Ye2 * ObP3CP3Ye3 ;

(6)
< — MOLWHOCTb pe3ncTuBHoro(bix) anekTpoHarpesatens(ein). BT/m;
T — Hava/bHasA Temnepartypa Tpy6onposoja. °C;
Ta — TemnepaTypa okpyxatouieli cpegbl. °C;
T, — mOHeuyHaa Temnepatypa Tekyueii cpefbl nTpybonposoga. °C;
p, — T/IOTHOCTb NPOAYKTa B TPYGONPOBOJE, KI/M3;
y ¢ — BHYTPeHHUih 06bem Tpy6onposoga. M3Iwm;

(. — WaTeHTHas TensoTa nnasneHns npoaykTa. HKYkr;
— TemnepaTtypa, Npy KOTOpOoii NpoucxoauT cmeHa das. °C;
o». = YOAenbHasa TennoemMkocTb npogykra. Ix/(kr-K):
p2 = NNOTHOCTL Tpy6onpoBoAa, Kr/m3
Cp2 — yAenbHas TenioeMKocTb Tpy6bl. Ox/(kr K);
Y2 — o6bem cTeHoK Tpy6onpoBoga. M3Im;
p3 — WIJIOTHOCTb U30AALNN, KI/M3;
C . B= yAenbHas Tenn0emMKocTs 30nsaLmun. K/ (kr-K);
ycs — 00BEM CTeHOK nsonauumn (M3Im).

MpuBefeHHbIe Bbllle 3aBUCMMOCTHY Takxke npegnonaratT, YTO 3HAYEeHUsi NI0THOCTU, 06beMa, Tenonpo-
BOJHOCTMW 1 MOTEPU TeMNNa CUCTEMbI OCTAKTCA NOCTOSSHHLIMU B JAHHOM TeMnepaTypHOM Auana3oHe. CneayeTt
YUnTbIBATb, YTO Y HEKOTOPbIX NPOAYKTOB OTCYTCTBYET (Da30BbIii Nepexo npu HarpeBaHun. PaccMoTpeHHas Mo-
fenb ABNsieTcs NpeAcTaBUTENLHON AN NPSAMOro TPy60NpoBoAa, HO OHa He yuuTbiBaeT Takoe 060pyaoBaHue,
Kak Hacocbl 1 Tpy6onpoBogHasa apmatypa.

MN3onauuna ana TpybonpoBoAHO apmaTtypbl, (hnaHLeB, HAacOCOB, U3MepUTEbHbIX MPMGOPOB UAPYTroro 060-
pyAOBaHUsi HENPaBWUIbHOW (POPMbI MOXET 6bITb CO34aHa /11 KOHKPETHOW KOHCTPYKLUKU. OHa MOXeT 6biTb U3ro-
TOB/IeHa U3 6/10KOB, N30/IALMOHHBIX CETMEHTOB UM TMOKUX CbeMHbIX 06epTOK.

Heun3onvpoBaHHble UM YaCTUYHO N30IMPOBaHHbIE AepxaTenu Tpy6 nnn obopyaoBaHme TpebyeT f0NOMHU-
TeNlbHOro NnoABoja Tennaa AN KoMneHcauun 6onee BbICOKAX ero notepb. ANst yNAOTHEHNA TPeLUH M CTbIKOB
Heo6X04MMO UCNONb30BaTh N30/INPYIOLL W LLEMEHT MU BOJTOKHUCTBIV MaTepuan. Ecnv gnsa nonHoi usonayum
HEpPOBHOW MOBEPXHOCTU MCMOMb3yeTCsA N30NNPYIOLW NI LeMEHT, To AN o6ecneyeHmns 3afaHHbliX N30/IALNOHHbIX
CBOWCTB fonyckaeTcs yknaabiBaTb 6051ee TONCTbI CNOo 3TOro LeMeHTa.

6.5 KoathdununeHT 6e3onacHoCTN Npu pacyeTe noTepb Tennaa

Mpu pacyeTe NoTepb Tensa Ha OCHOBE TEOPETUYECKUX BE/IMUYUH HE y4nUTbIBaOT (haKTopbl, CBA3aHHbIE C
YCTaHOBKOW CUCTEMbI HA MecTe 3KcnayaTalum, No3TOMY K pacCUMTaHHbIM 3HAYEHNUSIM HE06X04MMO BBECTM MNO-
npasKy C NOMOWbI Ko3ahpuumeHTa 6e3o0nacHoCcTu. YunTbiBalowmii Tpe6oBaHns Nonb3oBaTens KoapuuneHT

8
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6e3onacHOCTU, Auana3oH KOTOPOro, Kak npaBuso, coctasnset oT 10 % o 25 %. ucnonb3yT AN KOMNeHcauum
[0MYyCKOB B pacnpefenieHHOoR afiekTpoHarpeBaTeibHOW cucteme.

KoadhpunumeHTbl 6€30nacHOCTU OMKHbI 6bITh BbiGpaHbl C y4eTOM cneayrLnx akTopos, BAUAIOWNX HA
notepto Tenna:

a) paspyLueHunsa Tenaon3onauum;

b) konebaHui HanpPsHKeHNA NUTaHNS;

C) NoTepb HaNpPsXXeHns B pa3BeTBNEHUAX Lenu;

d) noTepb HaNpsXeHUs B a/IeKTpoHarpesarerne:

€) MOBbILWEHHOro U3/ly4eHNs N KOHBEKLMMN B BbICOKOTEMNEPATYPHbIX MPUMEHEHUSAX;

f) KauecTBa MOHTaXa TENI0M30NALUN.

6.6 Bbl6Op pe3ncTUBHOIO pacnpefesnieHHOro afiekTpoHarpesartens

Bbl60p pacnpefenieHHOro afiekTpoHarpesartens 419 KOHKPETHOro NPUMEeHeHNs NPOBOASAT B COOTBETCTBUMN
CO cneAylwmnmMmn 0OCHOBHbIMY Tpe60BaHUAMMK.

a) MakcMmMasnbHO fonycTumas TemnepaTypa ANs pacnpegeneHHbix anekTpoHarpesarteseil 4o/KHa 6bITb
Bbllle MakCMMasibHO BO3MOXHOI TemnepaTypbl 06bekTa (KoTopas MOXeT 6biTh Bblle HOpMasibHOW paboyeit
Temnepartypbl);

b) pacnpegeneHHble anekTpoHarpesatenu fO/KHbI 6bITb NPUToAHbI 4715 paboTbl B yKa3aHHbIX YC0BUAX
oKpyxatoLeli cpefbl, HaNnpUMep B KOPPO3MOHHO-aKTUBHOI aTMOCdepe Uau Npu HU3KOW TemnepaTtype okpyxato-
e cpeasbl;

C) pacnpejeneHHble ceTeBble 31eKTpoHarpeBaTenn f0oMxHbl 6bITb cepTUMLMPOBaHbI AN1A NCNONb30BAHUA
B JaHHOIi B3pbIBOOMNACHOI cpepje.

[na no6oro npumMeHeHns cylecTsyeT MakcuManbHO 40NyCTUMas yaesibHas MOLWHOCTb, NPy KOTOPOIi anek-
TpoHarpesaTenb MOXeT 6biTb UCMOMb30BaH 6€3 noBpexaeHns o6bekTa Unn ero CoAepXmMmMoro. B HekoTopbIx
Cnyyanx 3HayeHve yAenbHol MOLHOCTM 0CO6EHHO BaXKHO, HanpryMep B OTHOLLIEeHUN pyTepoBaHHbIX TPY6, pesep-
ByapoB. CO/iepXalLlnx KayCcTU4eckyto cofy, Uan TepMOYYBCTBUTEIbHLIX MaTepnanos. MakcumasnbHO JONyCcTH-
Mas yfenbHas MOWHOCTb A0/KHA O6bITh yKa3aHa B OKYMeHTaunn Ha cuctemy. MoxeT notpeboBaTtbca napan-
nenbHas Tpaccuposka Wav yknagka cnupasbio OHOro a/ieKTpoHarpesaresns.

[lonyckaeTcsa NnpuMeHeHne N3roToB/IEHHbIX HA MecTe 3/1eKTpoHarpesaTe el Npu BbINOSIHEHUN CrieAy oL X
yCNOBUIA:

a) nepcoHar, BbINOMHALNIA yCTaHOBKY, MMeeT He06X04NMYt0 KBanudrkaLmuo B 061acTy cneymanbHbiX
MeTO[0B MOHTaxa:

b) anekTpoHarpeBaTesib(K) npoLwen(aun) nonesblie (IKCnayaTauMoHHbIE) UCNbITAHUSA, yKa3aHHble B 8.5.5;

C) anekTpoHarpesaTesib(n) mapkmpoeaH(bl) BcooTBeTcTBMY € 6.1 MOK 60079-30-1.

3nekTpoHarpesaTesnb(1). He 3anpeLyeHublii(e) AN NPUMEHEHUS C y4eTOM YKa3aHHbIX Bbllle TpeboBaHuii,
TeXHUYeckn npurofeH(Hbl) 4Na NPUMEHeHUs, 04HaKO He06X04MMO onpefennTb MakCMaibHO A0NYCTUMYIO yaeNb-
HYI0 MOLLHOCTb A5 KaXAO0ro M3 HUX. DTO 3aBMCUT OT KOHCTPYKLUUWN, MakCUManbHOW TemnepaTypbl, KOTOPYHO
afleKTpoHarpesaTeNn BbIAEPXMBAIOT, X TpebyemMoro TemnepaTypHOro knacca, MakcumanbHoi paboyeii Temne-
paTypbl. MakCMManbHO AONYCTUMON TeMnepaTypbl 06bEKTa U TEPMOU30NALUN.

[ns KaXxA0ro KOHKPETHOTO 3/IeKTpoHarpesaTesia MakCMManbHO AonycTuMas yaenbHas MOLHOCTb AO/KHA
6bITb ONpefesieHa NOAaHHbIM N3rOTOBUTENA, OCHOBaHHbIM Ha pe3ysibTaTax UCMbITAHUIA, yKa3aHHbIX B pa3gene 5
M3K 60079-30-1. Ncnonb3yemasn BennymMHa AonxHa OblTb BbiGpaHa TakuM 06pa3oM, 4ToObl He NpeBbIWaTh HI
MaKkcumasibHyl TemnepaTypy, BblgepXuBaeMyto HarpeBaTesieM, H1 TpebyeMblii knacc Temnepatypbl. Mpeaens-
HOe 3HaYeHne MakCMMabHO fONyCTUMO yAe/IbHON MOLLHOCTU ANS KaX0r0 3/ieKTpoHarpeBaTesns 40/MKHO 6bITh
Nn60 BbIGPAHO NOAaHHbIM N3rOTOBUTENSA, NGO A0/MKHO ObITb PaBHLIM 3HAYEHUIO, ONpeeneHHOMY AN AaHHOTo
npotecca, B 3aBUCYMOCTUN OT TOT0, Kakoe 3HavyeHne Hmxe. O AHaKo yaesibHaa MOLWHOCTb MOXeT 6bITh elye 6onee
orpaHuyeHa npu Heo6xo4MMOCTU UCMO/b30BaHNA NapasaieibHOW TPacCMpPOBKH.

Pa3paboTunk MoxeT Bbl6paTh TUM. A/IMHY UAN pa3Mep U HarpysKy afnekTpoHarpesaTtens. dakrnyeckas
yCTaHOB/IEHHAs Harpyska fo/kHa 6blTb He MeHbLUe, YeM NPOEKTHas, a hakTuyeckan yaenbHas MOLWHOCTb He
[0/DKHA 6bIThb BbILLE YKa3aHHOM paHee. Tvn anekTpoHarpeBaTensi U 3HaYeHUsi yCTaHOBIEHHOW Harpysku n yaesnb-
HOI MOLLHOCTU [0/IKHbI 6bITh YKa3aHbl B JOKYMEHTaL N Ha CUCTEMY.

6.6.1 CneumanbHble TUNbl PE3NUCTUBHbLIX pacnpefeneHHblX 3ieKTpoHarpesartenei

CyLecTBYHOT iBa OCHOBHbIX TUMNa Pe3ncTUBHbLIX pacnpeAeneHHbIX 3/ieKTpoHarpesaTteneil — nocnegosa-
Te/NbHble 1 napasnsesbHble.

B nocnepoBaTenibHbIX PE3UCTUBHbIX 3/1IeKTPOHarpeBaTensx B ka4ecTBe HarpeBaTe/lbHOro a/ieMeHTa uc-
nofib3yeTcsi 3/1eKTPUYECKUA MPOBOJ, NO3ITOMY UCTOYHMK HANPSXKEHUS U AINHA LEenn CTaHOBATCSA OCHOBHbIMU

9



FOCT P M3K 60079-30-2— 2009

napameTpamMu B KOHCTPYKLMM KaxXAoW Lenu. MocnegoBaTenbHble ceTeBble 3/ieKTpoHarpeBaTeny ¢ noMMepHoii
nsonsauuneii ocobeHHO NOAX0oAAT 4718 YCTAHOBOK C A/IMHHOW Lenbto. [ocnegoBaTebHblie 3/1IeKTpoHarpesaTenu ¢
MUHepanbHON n3onsaymnein 1 MeTanIMyeckumMm KoXxyxamm NpUMeHsAI0T 415 NoAAePXaHUS OYeHb BbICOKOI TeMne-
paTypsl npoLecca.

MapannenbHble 3afieKTpoOHarpeBaTem CoCcToAT U3 ABYX NapassiesibHbiX NPOBOAOB C OTAE/bHbIM MOMMEp-
HbIM MU MeTaN/InYecknM HarpeBaTe/IbHbIM 3/1eMEeHTOM, KOTOPbI Nofy4yaeT NnuTaHne oT NPOBOAHMKOB. VX, kak
npaBnio, MCNONMb3YIOT A5 3alWTbl OT 3aMep3aHna 1 NoAAepPXaHUs TeMnepaTypbl NpoLuecca B C/I0XKHbIX TPy60o-
npoBofax. B anekTpoHarpeBartesie NOCTOSAHHOW MOLLHOCTH, Kak NpaBuao, MCNOAb3YIOT CIMpanbHbIi MeTanau-
yeckuii HarpeBaTeNbHbIl 3/1eMEeHT.

OnekTpoHarpeBaTesib Tuna MTK (c noN0XMUTENbHbIM TeMNepaTypHbIM K03 uuneHTom) (cMm. 6.7.1) coctont
13 NO/IMMEPHOT0 HarpeBaTesibHOro 3/1IeMeHTa, BbITAHYTOro MeXay NPoBOAHVKaMKU. dneKkTpoHarpeBaTeb C orpa-
HUYEHVEM MOLLLHOCTH, Kak NpaBuio, IBASETCSA NPOMEXYTOUYHbIM N0 OTHOLIEHWIO K NpeblAyLiMM Tunam n umeet
60nee BbICOKYIO BbIXOAHYI0 MOLWHOCTb Npu 60nee BbICOKOI paboyeii TemnepaTtype, YeM afieKkTpoHarpeBaTe b
Tuna MNTK. n 60nee H13Kyl0 pabouyto TemnepaTypy, Yem 3/ieKTpoHarpeBartesib NOCTOAHHON MOLLHOCTHU.

6.6.2 Mpon3BoANTENbHOCTL PE3UCTUBHOIO pacnpeAesieHHOro afiekTpoHarpesaTenisi U yca0BuUsA pas-
HoBecus

B 3aBNCMMOCTU OT Ha3HaYeHWs U TUNa pacnpegesieHHoro aiekTpoHadeBaTeNsi MOXeT NOTPe60oBaTbCA OLeHKa
3fieKTpoHarpeBaTe/ibHOl CUCTEeMbI B YC/I0BUSAX TEN/I0BOTO paBHOBECHSA. TUNUYHBIMY NPUMEpamMmn ABASAIOTCS anek-
TpoHarpeBaTe/ibHble CUCTEMbI 6€3 PErympyoLnx yCTPONCTB, CUCTEMbI C AAaTYMKAMU KOHTPONS TemnepaTypbl
oKkpyxaiLeli cpefbl U CUCTEMbI, NpefHa3Ha4YeHHble 418 NCMO/Ib30BaHMSA BO B3PbIBOOMACHbIX Fa30BbIX Cpefax
(cm. pasgen 7). Ha pucyHke 3 npuBefeHbl NPUMepbl KPUBbIX BbIXOAHOW MOLLHOCTU 415 3/1eKTpoHarpesaTeneit
NOCTOSIHHOI MOLLHOCTW Y ANSA 3NeKTpoHarpeBartesieil ¢ NoN0XUTeIbHbIM TeMNepaTypHbIM KoadduumeHTom (MTK)
C pasHbIMU XapaKkTepucTukaMy Hak/ioHa KpMBOWA. JIHWS NoTepu Tenna oTobpaxaeT yCc/I0BUS Npu caMoii H13KOM
Temnepartype okpyxatoLlei cpefbl. laHHas NMHUA NOKa3biBaeT, YTO 3/IeKTpoHarpeBaTesib NOCTOSAHHOW MOLLHOCTY
6yfeT noaaepXxuBaTb CaMyto BbICOKY0 TeMnepaTtypy o6bekta (80 eC). HO NOCKONbKY 3TOT 3N1eKTpoHadeBaTenb
Takxe MmeeT caMyio BbICOKYH0 BbIXOAHYI0 MOLHOCTbL (32 BT/M). OH XapakTepn3yeTca 1 camoii BbICOKol paboueii
Temnepartypoil. dnekTpoHarpesartenb Tuna MTK ¢ camoii KpyToii KpUBOI NoAAepXMBaET CaMyto HU3KYI0 Temnepa-
Typy o6bekta (50 X), HO Takke MMeeT caMyl HU3KYH BbIXOAHYK MOLWHOCTb (23 BT/M) 1 noaToMy camyto
HMU3KYyl0 pabouyto TemnepaTypy.

Swwaws MOULHOCTL, Bi/b»

m4>y-armKTp<np— In*nocta— tolivonuoctk" O " -MJN; < 1HTIK-1; -notepATery™
PucyHok 3 — Ycnosus paBHoBecus A1 NOALEPXaHWsA TemnepaTypbl B Tpy60onposose

Ha pncyHke 4 npuBegeH TOT Xe NpuMep, HO OTHOCUTESNIbHO OLEHKN BEPXHUX NpefenoB. B aTom cnydae
NVHUSA NOTepU Tenna cABUTaeTcs B CTOPOHY CaMOii BbICOKO/ BO3MOXHOI TeMnepaTypbl OKpyxatoLiei cpeabl 1
TOYKM NepeceyeHusi NoKasbiBaloT NOA4EPXKMBAEMYIO0 TEMNEPATYPY Y OTHOCUTE bHbIE BbIXOHbIE MOLLHOCTMU.
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Hanpumep, anektpoHarpesatens MNTK-1 B faHHOM cnyyae uMeeT 60/1ee BbICOKYIO NOAAEPXMNBAEMYIO TEM-
nepartypy, 4em paHbue (78 “C), HO ypOBEHb BbIXOA4HO MOWHOCTY CHM3KCA (18 BT/M), 0 4emM cBuaeTenscTeyeT
YMEeHbLUEHNEe Hak10Ha KPUBOW BbIXOAHOW MOLWHOCTH. TOT Xe NoAX04 MOXHO NMPUMEHUTbL NPY OL,EeHKe BEPXHETO
npegena paboymx ycnoBuin 4N cTabunmsnpoBaHHON KOHCTPYKLUN.

Bbixo4om nogoocTs, Bt/m

-O - - 3MBUPOHBIPEBBTaNbL NOCTOsAHHOVIMOLAHOCTU ML >«-TTT1C-2; —A - - MTK-1; — - noTeL*TVinIB

PucyHok 4 — YcnoBusa paBHOBeCUs A1 OLIEHKM BEpXHero npegena

YpPOBHM BbIXOAHO MOLHOCTU pa3HbiX 3/1eKTpoHarpeBaTeneil N3roToBMTeNb, Kak NpaBuo, ykasbiBaeT B
[OKYyMeHTaLumM Ha cucTeMy/unu B nporpammMe pacyeTa. B 60NbWNHCTBE C/ly4aeB KPUBbIE BbIXO4HOW MOLHOCTMN
ONS ceTeBbIX anekTpoHarpesarteneit Tuna MTK onpeaenstoT HA OCHOBE SMNUPUYECKUX JaHHbIX, NOTYUYEHHbIX C
NOMOLLLbI0 annapartypbl, UCNOAb3yeMoi B ucnbitaHnn 5.1.10 no MK 60079-30-1.

BbIXOAHYI0 MOLHOCTb pacnpefeneHHblX 3neKkTpoHarpesarteneii Q. BT/M, nocnegoBaTeibHOro Tuna, kak
npaswso, onpeensaioT r.0 UX 3N1eKTpUYeckum napameTpam no opmyne

O - ™

rae O — BbIXoA4Has MOLWHOCTL pacnpefeneHHoro afiekTpoHarpesaTens. B1/m;
V — HanpsixeHne cuctemsl. B;
r4 — yfenbHOe CONpOTUBJIEHME KaX0ro NpoBogHUKa. Om/M;
| — ANVHa Kaxgoro NnpoBoAHMKa, M.
ConpoTuBneHne NPoOBOAHMKA 3aBUCUT OT TEMNepaTypbl NPOBOAHMKA B COOTBETCTBUM C (hOPMY/IOii

r*:r(l+aJ'IT). 8
raoe 1 — conpoTuBieHne npoBogHnka npu 20 °C. Om/m;
a — KoahpuumeHT Ana Tuna matepuana nposogHuka, 1rc;

AT — pasHuua TemnepaTyp NpoBOAHMKA B paboyemM cocTossHum nnpu 20 G, °C.

[Ans adhekTUBHON paboTbl cuCTEMa PE3UCTUBHOIO HarpeBa Ao/HKHA UMETb CleaytoL e XapakTepucTuku;

a) BbIX0A4Has MOLWHOCTL 3/ieKTpoHarpesaTens(ei) gomxkHa 6biTb 60bLIE, YEM NOTEPSA Tensa CUCTEMON,
BK/1I0Yas COOTBETCTBYIOLW M KO3 PULMEHT 6€30NacHOCTU. 3TO MOXET 6bITb AOCTUTHYTO MPU YCTAHOBKE O4HOT0
CeTeBOro a/leKTpoHarpeBaTe s C COOTBETCTBYIOLLEN BbIXOAHON MOLLHOCTLIO C YK/1a[KOW €ro B HECKOIbKO psfoB
UM NO cnupanu, ecnm Heo6xoAMMOo NOAAEPXKNBATL BbIXOAHYI MOLHOCTb Ha Kak MOXHO 60/1ee HU3KOM YypPOBHE;

b) NOTeHUManbHble OTKIOHEHNA HANPSXXEHUA UK ApYTUue U3MEHEHNA NapaMeTpoB CUCTEMbI CO BDEMEHEM
[0/TKHbI 6bITb ONpefenieHbl U KOMMEHCUPOBaHbl KO3 uLyMeHToOM 6e30MacHOCTH;

11
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c) BEPXHWI1 Npefen TemnepaTtypbl CUCTEMbI [JOJXEH 6bITb OLleHEH AN NPUMEHEHWUA, B KOTOPbIX TOYHOCTb
TemnepaTypbl NpoLecca O4eHb BaXHa UM KOTOpble MEIOT WPOKNA AnanasoH TeMnepaTyp okpyxatouei cpe-
Abl. WIN 415 HEPeryanpyeMbiX UM UMeLWwnX JaTUnkn KOHTPOAS TemnepaTtypbl OKpyXatoLlei cpefbl CUCTEM.

6.7 OnpepeneHvie MmakcumanbHOl TemnepaTypbl

BaxHo, 4To6bl MakcumanbHasa paboyas Temnepartypa sfiekTpoHarpesaTtens 6bi1a onpegeneHa A1s scex
NpUMeHeHN BO B3PbIBOOMACHbIX ra3oBblx cpegax. HekoTopble NnpuMepbl NPUMEHEHWNI NPUBEEHbI HUXE:!

a) HemeTanIM4Yeckunii Tpybonposo, A9 KOTOPOro MakcumasibHas TemnepaTtypa afieKTpoHarpesaTesis Mo-
XeT npubamxkaTbecs K MakCMMasbHOW nogaepxnsaemoli TemnepaTtype 06bekra, Ten10M30a5ALMN AN APYTUX KOM-
NMOHEHTOB CUCTEMbI;

b) yCTaHOBKU, KOTOPbIE HE UMEIOT YCTPOWCTB yNpaBaeHns Uan AaTinKoB KOHTPO/IA TeMnepaTypbl OKpyXato-
ieii cpeAbl, HO UMEIDT NOTEHLMAIbHO BbICOKME TeMMepaTypbl 060/104KN B COCTOSIHUN paBHOBECUS;

C) yCTaHOBKM, B KOTOPbIX MPUMEHEHVe Pe3UCTHBHbIX 3/1IeKTpoHarpeBaTeseli UMeeT BaxHOe 3HavyeHne nans
KOTOpbIX HE06X0ANMa BbICOKasi CTeNeHb TOYHOCTU TeMnepaTypbl NpoLecca;

d) ycTaHOBKM BO B3pbIBOOMNACHbLIX ra30BbIX Cpeax, A5 KOTOpbIX nNpeanonaraeTcs, YTo perynupyowuii
TepMmocTaT He paboTaeT Npu yC/10BUK, 4TO TemnepaTypa 060/104KM 3/IEKTPOHArpeBaTesis He MOXeT npesbiwarb
HOMUHasIbHOE 3HavyeHne TAns faHHOTo yyacTka (CMm. pasgen 7).

B0O3MOXHbI TpM cnocoba 3almuTbl 3/1eKTpoHarpesaTe/IbHON CUCTeMbl OT MPEBbILLIEHNS NpefebHON Temne-
paTypbl; NONOXNTE NbHBIA TeMNepaTypHbI KO3 PULMEHT afeKTpoHarpeBaTess, UCNob30BaHNe orpaHnynTens
TemnepaTypbl AN perynnpytoLero ycTpoincTea, UM pacyeT cTabuinsmpoBaHHON KOHCTPYKLNN.

6.7.1 TONOXUTENbHBI TeEMNepaTypHbIi kKoad puuneHT (MTK)

OnekTpoHarpeBaTefiiM, MOLWHOCTb KOTOPbIX 3HAYUTENIbHO CHMXaEeTCA C MOBblWEHUEM TemnepaTypbl,
TeMmnepaTypHblii Knacc MOXeT 6biTb NPUCBOEH NyTemM WcnbliTaHuii (kak ykaszaHo B 4.4.2. 4.4.3 n 5.1.13
M3K 60079-30-1). Bo MHOTUX NPUMEHEHUAX A0NOMHUTE NbHbIE MEPbl PEryIMpoBaHna AN orpaHnyeHuns Temnepa-
TYpbl He TpebyloTCs, ec/v K/1acc TemnepaTypbl 3/ieKTpoHarpesaTe st HUxXe, YeM ykasaHo A1 JlaHHOro NpuMeHe-
HUA. OiHAaKO MOTYT 6bITb MPUMEHEHbLI OTPAHNUYUTESIb TEMNEPATYPbI U CTA6UNN3NPOBAHHAA KOHCTPYKLMSA, YTO NO-
3BOJINT 3KCN/IyaTMpoBaTh cUCTeMy B 60n1ee y3KOM Anana3oHe TemnepaTyp TEXHOI0rMYeckoro npotecca.

6.7.2 icnonb3oBaHne orpaHnynTena Temnepartypbl (perynupytouiero yctpoiictea)

OrpaHununTens TeMnepaTypsbl (peryavpytoliee ycTpoiicTBO) O/HKEH NPefoTBPaTUTb NPeBbIEeHNe 3/1eKTPOo-
HarpesaTefsieM TemnepaTypbl, B OCHOBHOM, MyTeM OnpefesieHus:

a) TemnepaTypbl Ha NOBEPXHOCTMW 3/1IeKTpoHarpesartens;

b) TemnepaTtypbl 06beKTa Uan APYrux KOMNOHEHTOB YCTaHOBKMW:

C) napameTpoB, KPOMe TemMnepaTypbl, HanpuMep Toka.

OrpaHununTesnb Temnepatypbl (perynvpytoliee yCTpoicTBo) A0/HKEH pa3mblkaThb Lienb B C/lyyae Heucnpas-
HOCTW AaTuvka nav co6CTBEHHO OrpaHnuNTENa TemnepaTtypbl (perynvpyouiero ycTpoiictsa). CneymnasnbHble Tpe-
60BaHUA 418 perynnpyemMbix KOHCTPYKL WA npuBeeHbl B 4.4.3 M3K 60079-30-1.

6.7.3 PacueT cTabuanM3npoBaHHOR KOHCTPYKL UK

B ocHoBe cTabunn3MpoBaHHO KOHCTPYKLUN NIEXUT NPUHLMUN ONpefeseHns MakCuMmasibHo Temnepartypbl
06beKTa M MOBEPXHOCTY 3/1EKTPOHArpeBaTens B XyALWNX YCAOBUAX aKCnayaTauun. ATo pacyeT yC/0BUiA paBHO-
BECUS. KOTOPble BO3HMKAIOT, KOrAa Kosim4yecTBo NOABOAMMOrO Tena paBHO notepe Tensa cuctemoii. Habop xya-
LWKNX YCNOBKUA BKNOYaET B cebs cneaytouiee:

a) MakCcMMasibHyl0 TemnepaTypy OKpyxalolleid cpefbl, KOTOPYO, Kak Nnpasuio, NPUHUMAlOT Ha ypoBHe
40 °C. ecnun He yKka3aHO UHoe.

b)oTcyTcTBME BETpa (HENOABWXHbIV BO34YX);

C) UCMO/Ib30BaHNE YMEPEHHOI0 UM MUHVMaIbHOTO 3HaYeHNa koadhuLmeHTa Ten1o0npoBoOgHOCTM Tenno-
N30MALNK;

d) oTcyTCTBME TEMMNEPATYPHOrO PerynpoBaHns no NPoeKkTy WK C Lebio CMo4enmpoBaTh 0TKkas Temnepa-
TYPHOTO pene;

e) a/ieKTpoHarpeBartesib paboTaeT Npy HanpsHkeHuu, NpeBbilalLLLemM ycTaHOB/IEHHOe paboyee Hanpsxe-
Hue Ha 10%;

f) npeanonoxutensHo, anekTpoHarpesaTeb paboTaeT Ha BEpXHEM npejesie NPoOU3BOACTBEHHOrO fonyc-
Ka Wan nNpu MUHUMa/IbHOM Yy/ie/ibHOM COMPOTUBJIEHUN A8 NOC/e0BaTesIbHO NOAKII0YaeMbIX 3/1eKTPOHAarpeBa-
Tenei.
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OT0T Habop ycnoBuii rpachmyeckn NponaNICTPUPOBaAH Ha pUCYHKe 4. cnbiTaHua 4nsa ctabunusnposaH-
HOW KOHCTPYKLMK onpegeneHbl B MOK 60079-30-1. Kak npaBu/io, MakcuMasibHyt0 TeMnepaTtypy NoBEPXHOCTH
3JnekTpoHarpesaTensa paccymTbiBalT No popmynam, BbiBeLeHHbIM Ha OCHOBE OLLeHKN IMNUPUYECKUX JaHHbIX,
WM TeopeTUyecknm MeTooM, ONUCAHHbIM HXKe. B kauecTBe anbTepHaTBbl NPU KOHCTPYMPOBaHUU gonycxaeTcs
NPUMEHATL NPOrpamMmebl, NO3BOAAKLNE PACCYNTBIBATD MaKCUMasibHY0 TeMnepaTypy NOBEPXHOCTU Ha OCHOBE
3TUX cCaMbIX He6NaronpuUATHbLIX NapameTpoB.

6.7.4 TeopeTuuyeckume pacyeTbl TeMnepaTypbl 060104KM. MOTaNNNYECKNO YCTAHOBKMN

MakcmmanbHO BO3MOXHYI0 TeMnepaTypy Tpy6onposoga I'pc, BC. paccumTbiBalOT NPy MakCUManbHON TeM-
nepartype okpyxatoweii cpefbl C NOCTOAHHO NOAKMNIOUYEHHbIM NOA HANPSXXeHNeM 3nekTpoHarpesaTenem. dopmy-
Nnapana pacyeTa MakcumanbHOW NoTeHUManbHOW TeMnepaTypbl TPy60onpoBoAa nonyyeHa neperpynnupoBKoii Be-
NINYMH hopmy bl NoTepwu Tenna:

(C)]

rae Tp. — MakcuManbHOe paccunTaHHOe 3HaueHue TemnepaTypbl Tpy6onposoga. °C.

n punmeyaHne — MakcumasibHas TemMneparypa TexHo/10rmyeckoro pr6onp030,qa MOXET npesblllaTb paccyun-
TaHHOEe 3Ha4deHue,

Ob|— BbIXOJHasA MOLWHOCTb 3/1IeKTPOHarpesaTens. [ina onpegeneHns tTemnepaTypHOro knacca crabunu-
3MPOBAaHHOI KOHCTPYKL MW BbIXOAHYIO MOLHOCTb yCTaHaBnusaT npu 110 % HOMUHAbHOTO HANPSAXEHNA 1 Mak-
CMMasbHbIX flonycKkax A/19 BbIXO4HOW MOLWHOCT NOAaHHbIM N3roToBUTENS. BT/M;

K — Ten/sionpoBOAHOCTb U305ILUN NPU cpeaHelt TemnepaType. BT/(m K);

D,.D2, h0,/),. hca— cm. chopmynbl (2),{3). fonyckaeTcs npuMeHeHne nTepaunoHHbIX MeTOL0B /18 pacye-
Ta chopmMynbl (9). 4T06bI NOAYUNTL TOC. NOCKONBKY TEMTONPOBOAHOCTL U30NALMUN U BbIXOAHAS MOLLHOCTb 3/1€KT-
poHarpeBaTesnss MOTyT 3aBUCETb OT TeMnepaTypbl Tpy6onposoaa.

TemnepaTypa 060/104k1 anekTpoHarpesaTtena Tn ,BC. MoxeT 6bITb paccuntaHa no chopmyne

10y

rae C — [4/IMHa OKPYXHOCTU 3/ieKTpoHarpesartens, M:
U — koadhcpmumeHT o6 el Tennonepegaun. Bt/(M2K).

KoadhchuumeHTbl Tennonepeayun pasnnmyHsl 418 pasHbiX TUMOB 3N1eKTpoHarpesarteseil, METOA0B yCTaHOBKM
1 KOHdhurypaumii cuctemsl. OHU OTpaxatoT KOMOMHaLMI0 Tensionepejayn B 3aBUCMMOCTY OT TENIONPOBOAHOCTH,
KOHBEKTNBHOrO TensioobmeHa v Tennonepegayn nsnydennem. 3naveHne U MoXeT N3MeEHATbCS OT 12 ANs UnWanH-
[punyeckoro HarpesaTeIbHOro kabens B Bo3ayxe (B OCHOBHOM, KOHBEKTUBHbI Tensioo6meH) 4o 170 nnu 6onee
ANs HarpeBaTtens, NPYMeHAeMOoro COBMeCTHO CO BCMOMOraTe/ibHbIMU cpeAcTBaMu Tenaonepeaayn (B OCHOBHOM,
B 3aBMCKHMOCTM OT TEM0MPOBOAHOCTM). [0 TpeboBaHUo 3aKkasunka N3roToBUTENb 3/IeKTPOHarpesaTens 4oKeH
ykasaTb 3TOT KOahhMLMerrT 4159 KOHKPETHOTO MPYMEHEHMNS UK COOBLNTb BbIYMCIEHHbIE NN AKCMEPUMEHTa/IbHO
YyCTaHOBJ/IEHHbIE 3HaYeHNa TemnepaTypbl O6LLNBKHA.

BbixoAHasa MoLHOCTb Qs. BbIGpaHHOro pacnpefesieHHoro afiekTpoHarpesaTtens Ao/kHa obecneunsaTb
YCTOYNBOCTb KOHCTPYKLMUN 1 HEMPEBbILWEHNE Knacca TemnepaTypbl v N06bIX NePeYnCIeHHbIX Bbille OrpaHn-
YeHuii MakCMManbHOM TemnepaTypsl.

6.7.5 TeopeTuueckue pacyeTbl TemnepaTypbl 060no4kn. HemeTtannuueckne Tpy6onpoBoAbI

Ans HemeTannmyecknx Tpy6onpoBoJoB HEOOGXOANMO YUNTbIBATb TEPMOCTOWKOCTL CTEHOK TPy6onposoaa,
Tak Kak HemeTannuuyeckas Tpy6a — naoxoii NPOBOAHMK Tensa. DT maTepuasnbl MOTyT UMeTb KO3 huuneHT
TenaonpoBOAHOCTM K, paBHblli 1/200 N0 OTHOLIEHUIO K TENJIONPOBOAHOCTU CTaNN, U MOXET BO3HUKHYTb 3HauM-
TeNbHas pasHuLia TemnepaTyp C BHellHell 1 BHYTPeHHel CTOPOH CTeHkM Tpy6onpoBoAa U pesepeyapa B 3aBu-
CMMOCTN OT yAesbHON MOLWHOCTU 3neKTpoHarpesaTens. Takoe MpeBbilUEHWE HOPMabHON TemnepaTypbl (Mo
CpaBHEHUI0 C 060rpeBOM MeTannyecknx TpybonpoBo0B MU pe3epByapoB) MOXeT MMeTb fBa He6aronpuaT-
HbIX MOCNEeACTBUS!

a) NpeBbllleHe MakcUMasnbHO JOoNyCTUMO TeMnepaTtypbl 4719 HeMeTananyeckoro Tpy6onposoaa,;

b) NpeBbILIEHNE MAaKCUMasbHO A0MYCTUMOV TemnepaTypbl 3/1eKTpOHarpesaTens.
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Temnepartypa 0607104k 3/1eKTPOHArpeBaTesns B HOpMasibHbIX paboynx ycnoBmsax MoxeT 6bITb paccunTaHa
no copmyne (10). OgHako npw BbluncieHnn U crieqyeT yuntbiBaTb TEPMOCTORKOCTb CTEHKM Tpy6onposoja.
KoadhpmumeHT obLiero nepeHoca tenna Anaa na1acTMKoBoro Tpy6onpoBoAa BblYNCAAOT Mo hopmyne

ut Ry (11
roe Up — koadhchuumeHT 06LLero nepeHoca TennaAnsa Hemetannmyeckoro tpyb6onposoga. Bt/(m2K),
UT — koadhdpmumeHT obLLero nepeHoca Tenna gaa metannumyeckoro tpybéonposoga. B1/(m2K);
L — TonwumHa cTeHok Tpybonposoaa, M;
KA — KOo3thpUUMEHT TENIONPOBOAHOCTM MaTepumana cTeHok Tpy6onposoga. BT/(M2 K).

M3-3a JONOMHUTENbHO TEPMOCTOKOCTM CTEHOK HEMETaI/IM4eckoro Tpy6onposoa BO3HUKHET pasHuLa TeM-
nepaTyp C BHELLHeR 1 BHyTPeHHell CTOPOH CTeHKM Tpy6onpoBoaa, T. €. Temnepartypa € BHellHeli CTOPOHbI CTEHKM
TpyGbl MTEMNepaTypa XugkocTu 6yayT pasnnyHbiMu. No3TOMy HEOGXOAMMO YUUTLIBATH TEMMEPATYPY XUAKOCTH.

[na HemeTannnyeckoro Tpy6onposoga

12

rae T,— Temnepatypa Xuakoctun.°C.
dopmyna (12) — aTo ymepeHHOoe ynpoLLeHne CNOXHON 3a4auun, BKatovawlLein B ce6a Kputepumn, BbIXoaa-
wue 3a npefensl o6nacTn NpUMEHeHUA HacTosALWero ctTaHgapra. M3rotoButenn Bcex pe3nCTUBHBbIX pacnpepge-
NIeHHbIX 3N1eKTpoHarpesartesneli fO/HKHbI NPefoCTaBATbh JaHHble 0 TeMnepaType 060/104KN AN KOHKPETHbIX
NPUMeHeH.
BbixogHasa MOLWHOCTbL BbIGPAHHOTO 3/1eKTpoHarpesaTenia o/mkHa obecneynsatb YCTOWYNBOCTb KOHCTPYK-
LM 1 COOTBETCTBME TEMNEPATYPHOMY Kaaccy Wan No6bIM APYTM OFpaHnYeHnsiM MakCMMasbHOi Temnepartypbl.
6.8 CBefeHNa 0 KOHCTPYKL UK
6.8.1 MPOEKTHO-KOHCTPYKTOPCKaA AOKYyMeHTaumns
[ns pa3paboTkn 3 heKTUBHON KOHCTPYKL UM 3/1eKTpoHarpeBaTe s Npy NpoekTMpoBaHUM Heo6Xo0ANMO Uc-
noNb30BaTh COBPEMEHHbIE faHHble 0 TPy6onpoBoAaXx N BHOCUTb B KOHCTPYKLMIO M3MEHEHUA Npu N06bIX nepe-
cMoTpax cneyudmnkaunin n yepTexei, UMeOLWMX OTHOLWEHNE K 3/IeKTpoHarpeBaTeibHON cucTeme.
Mpwn co3gaHnmn KOHCTPYKL MW 3/1IeKTpoHarpesartens yunTelBatoT Nt0bble (MK BCe) cnefyloline afieMeHTbl:
a) napameTpbl TEXHO/I0rMYeCKOoro npoyecca:
1) LOKyMeHTauma o knaccudumkaymmn 30H,
2) 6n0K-cXxemMa CUCTeMblI.
3) AeTanbHble yepTexun obopyaosaHus (Hacocsl, knanaHbl, PUALTPLI U T.4.),
4) TemnepaTypa BO3ropaHus rasa wau BblAensatolerocs napa.
5) npoueccol, cNoco6Hble Bbi3BaTb NOBbIWEHWE TeMnepaTypbl Tpybonposoga, HanpuMep BbIXOA napa
UNN 3K30TEPMUYECKMNE peakLun:
b) napameTpbl Tpy6onposoaa:
1) yepTexu pasmelleHnss 06opyaoBaHusa (Cxembl, paspesbl),
2) yepTexu TpybonpoBoga (CXxeMbl, UI3OMETPUYECKME YEPTEXM, MEPEYHN INHUIA),
3) cneymdmkaumm Tpy60nNpoBOAOB:
c) Tpe6oBaHMA 1 AaHHblE, OTHOCALLMECS K TEN0U301ALMUN:
1) TemnepaTtypHble napaMeTpbl KOHCTPYKLMA.
2) cneuundukaunumn Ten1on3onaunm.
3) NnaHbl yCTaHOBKM TENI0U30NALMN.
4) BeJOMOCTb MaTepunasnos;
d) anekTpuyeckne napameTpsbl:
1) anekTpuyeckme cxembl (JIMHUK, 3TEMEHTbI),
2) cneymdmkaLmm 3NekTpoobopysoBaHns.
3) nuchopmauusa 06 ob6opygoBaHum.
4) pykoBOACTBA N0 MOHTAXY U aKcnayaTaunu o60pya0BaHus.
5) BJOMOCTb MaTepunasnos.
6.8.2 NMepeyHn M30OMEeTPUYECKUX BULOB N KOH(UTypaLmnii anekTpoHarpesatensa u guarpaMmmel
pacnpegeneHus Harpysku
[laHHble ANna pacyeTa M yCTAHOBOYHbIX YepTexel pacnpefeneHHoro anekTpoHarpeBaTens 40/MKHbI BKMO-
4yaTb B cebs:
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a) faHHble ANng pacyeta:
AKknaccudukaumna B3pblBOONACHbIX 30H, BKOYAsA CaMyo HU3KY0 Temnepartypy BOCM/iamMeHeHusa ans
Kax ol 30Hbl (eC/iM NpumeHsieTcs).
2) 0603HauYeHne Tpy6onpoBoja NN HOMep IMHUN.
3) pasmep v matepuan Tpybonposoaa.
4) TUN. HOMVHAabHbIA pasmep, ToNWNHA 1 KO3 PULUEHT TENTON30NALMN K,
5) 0603HauYeHve aneKkTpoHarpesartens uan Homep Lenu,
6) Temnepatypa, KOTOpY HE06X0ANUMO NOAAEPKUBATD.
7) MakcMMasnbHasa TemnepaTypa npouecca.
8) MMHMManbHasa TemnepaTypa oKpyxatoleli cpegbl.
9) MakcumanbHan Bo3geicTBylolan Temnepartypa (ecnm npyuMeHsietcs),
10) makcumanbHaa Temnepartypa o6onouku (ecnu TpebyeTtcs),
11) noTepun Tenna npu NoAAepXaHUn 3agaHHo TemnepaTypbl Ha eAUHULY A/IMHBI Tpy6onposoaa,
12) napameTpbl Harpesa (ecnv TpebytoTcs),
13) mowHOCTb B BaTTax (BT) Ha eANHMLY ANTMHBI 3N1eKTPOHarpesaTens npu nogaepXaHumn 3agaHHok TeM-
nepartypbl.
14) o6wan mowHOCTL B BaTTax (BT).
15) NycKOBOWi TOK B Lienu 1 TOK B yCTAHOBMBLLEMCS peXxume.
16) B€4OMOCTb MaTepunanos:
b) yCTaHOBOUYHbIE YepPTEeXN:
1) ycTaHOBOUYHbIE YepTeXM 060pyA0BAHNS B U30METPUYECKOW NPOEKLNN.
2) MecToHaxoxjeHvie Tpy6onpoBoja C ykasaHueM HOMEePOB IVHUIA,
3) MeCcTOHaxoxeHne CUN0BbIX Pa3beMOB, KOHLEBbIX YNJIOTHEHWI, AAaTYNKOB TemnepaTypbl (ecnu npu-
MeHSTCSA).
4) pnvHa Tpybonposoaa,
5) oTHOLWeHNe Tpacchl Harpeeartens K A/nHe Tpybonposogja.
6) AIMHa aneKkTpoHarpesartens,
7) pononHuTenbHas ANNHa aNeKkTpoHarpesatens, npuMeHsemas ANa knanaHos, Tpy6oaepxatenein u
APYrMX cucTem Tena00TeBoAa.
8) pabouee HanpshxeHue.
9) HoMep unu o603HaYeHne NnaHenn pacnpegeneHnsa aHeprum, o603HayeHne ycTaBku annapaTypbl aBa-
PUIAHOW cUrHanmsaumm v ynpaBneHus.
6.9 OHeprocuctema
3auwuTa napannenbHoii Lenu anekTpoHarpesartens Ao/KHA NpejycMaTpuBaTth OTK/OYEHNE YTEUKM TOoKa
Ha 3eM/1I0 1 TOKOB KOPOTKOro 3aMblkaHus (cMm. 4.4 M3K 60079-30-1). OTkIHOUYEHME AO/MKHO 6bITb NPOBEAEHO
YCTPOWCTBOM ANA 3alUnTbl 060pyA0BAHNA OT 3aMblKaHNSA Ha 3€MJ110 C HOMUHa/IbHBIM TOKOM cpabaTbiBaHuns 30 MA
NN annapaToMm 3aLuTbl, CNOCO6HbIM NpepBaTh 3aMblKaHne Ha 3eMJ1t0, UCNONb3YEeMbIM COBMECTHO C COOTBET-
CTBYlOLL el 3aLWMTON Lenn. YcTaHaBIvBaeMblii ypoBeHb NpepbiBaHNA 415 HAacTpavBaeMbIX yCTPOWCTB, Kak mpasu-
no, Ha 30 MA Bbille YPOBHA €MKOCTHbIX yTeuek a/leKkTpoHarpeBarteris, ykasaHHbIX U3roToBUTeNeM a/ieKTpoHarpe-
Batens. Ecnv yctaHOBNEHHbIE CUCTEMbI 06CNYXMNBAKOTCA Y KOHTPONIMPYIOTCS BbICOKOKBANMMULMPOBAHHbLIM Nep-
COHasnoM, a nocTosiHHasA paboTa uenu Heobxoanma Ans 6e3onacHoii paboTbl 060pyA0BaHNS UM NPOLECCOB, TO
[oMnycKaeTcs He OTK0YaTb CUCTEMY NPV 06HapPYXXeHUN 3aMblkaHWii Ha 3eMJ1t0, ecnn npeaynpexaarLnii curHan
6yaeT rapaHTMpPOBaHHO NOATBEPXAEH.
6.10 Myck npu HN3KOI TemnepaType okpyXxatku,eli cpeabl
HoMUHanbHas MOLWHOCTb U XapakTepUCTUKN YCTPOCTB TOKOBOI 3aLMTbl 4O/IKHbI COOTBETCTBOBATb 3/1€KT-
poHarpeBaTesibHbIM CUCTEMaM, eC/I BO3MOXEH UX NYCK MPW HU3KMX TemnepaTypax okpyxatwweli cpegbl. [o-
nonHuTeNbHas nHopMauns 1 pekomeHgauun 4ns nogo6HbIX CyyaeB COAEepXaTcs B UHCTPYKLMAX M3roToBUTe-
NS aneKkTpoHarpesaTens.
6.11 InnHHbIEe Tpacchl kabens
Mpy ncnonb3oBaHUKM 3neKTpoHarpesaTesieil ¢ napanniesnbHbIMU LLeNsSMU B A/IMHHbIX Tpaccax kabens ygenb-
Has MOLWHOCTb B KOHLe Tpaccbl MOXeT 6blTb MEHbLUE TEN/0BON MOLWHOCTM B Hayane Tpacchbl U3-3a nNoTepb
HanpsxeHus. 3To HE06XO0AMMO YUNTbIBATL NPU ONpejenieHnn BbIXOAHOM MOLLHOCTY 3/1eKTpoHarpesaTena u pas-
MeLeHUy TemnepaTypHbIX 4aTUNKOB.
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6.12 AHanus mopgenu uupkynauum
Ecnun Heo6Xx0AUM KOHTPOJ/Ib KPUTUYECKOW TeMNepaTypbl, BCe BO3MOXHbIe PeXUMbl NOTOKa B CeTn Tpy6onpo-

BOZ0B A0/IKHbI 6bITb YUTEHbI NPW ONpejesieHun CerMeHToB Lenun afieKTpoHarpesartens. 3T0 NPOUNICTPUPOBAHO
Ha npumepe o6orpeBaemMoro pesepsyapa, Noka3aHHOro Ha pucyHke 5. Bce Tpu Lienu pacnpejeneHHoro anekTpo-
HarpesaTens ¢ pa3fefibHbIMU perynatopaMmn Heo6xoAnMbl 415 NoAfepxaHns B Tpy6onpoBoAHON cucteme 3a-
[aHHO TemnepaTypbl. Korga nogorpesaeMsblii NPpOAYKT BbiTekaeT u3 6aka yepe3 Tpyoy A. uenn N9 1 un Ne 2
oTkntoueHbl 1 uenb Ne 3. nporpeBatouas Tpyby, No KOTOPOW NPOAYKT He NpoTekaeT, OCTaeTCs NOAKMOYEHHOA.
Ecnv Bce Tpu Lienv 06e4UHNTL B O[HY C NCMO/Ib30BAHMEM O[HOr0 perynsTopa, Harpesatenb Tpy6 6e3 npoTeka-
louero notoka A unm B o6ectounBaeTcs 1 ux Temnepartypa nagaet HUXe 3afaHHON.

O6BoAHasA Tpyba BOKPYr perynnpyoLero knanaHa — Apyron pacnpocTpaHeHHbI cnyyai, korga Heobxo-

AUMO NCMNOb30BaTh A0MNOMIHUTE bHbIE LiEeNN, KaK NOKa3aHo Ha PUCYHKe 6.

Ha prcyHkax 51 6 npuefeHbl nprMepbl TPY60NPOBOAHbIX CUCTEM, HA CXEMY KOTOPbIX JO/IKHO 6bITb 06pa-

LLLEHO NOBbIWEHHOe BHUMaHME. TYNUKK U KOINIeKTOPHbIE TPYGONPOBOAbLI TPEBYIOT akKypaTHONR yCTaHOBKM CUCTEM-
HbIX 3/IeKTpOHarpeBaTeIbHbIX YCTPONCTB U YCTPOCTB ynpaB/ieHUsi UMK,
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A -m Tpy6a A. B — Tpy6a 8; 1 — uenb H» 1; 2 — uyenb N12; 3 — uensb

NC 3; 4 — 3ajenka XONOAHOK KOHUA; 5 - TemnepaTypHbIii AaTunk:

6 -- Hacoc: 7 -m o6orpeBaemblii pe3sepByap: B — 3ajesika ropsuero
KOHLa

PucyHok 5 — lMpumep 060rpeBaeMoro pesepsyapa

| —uenb H» 1.2 « uenb Ne 2: 3 — yenb Ne 3:

4 — 3ajenka ropsvero KoHua 5 — 3ajenka
XO/T0/IHOTO KOHLa 6 — TemnepaTypHblii
AaTunk

PucyHok 6 — MpumMep 06BoAHOI TpyObI
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6.13 MeTo4 KOHTPO/IA TYNNKOB

OTOT MeToA fonycKaeTCca UCMO/b30BaTh A/151 KOHTPO/ISA TeMMepaTypbl B C/IOXHbIX TPY6ONPOBOAHbLIX CETAX U
KONNEKTOPHbIX cucTemax. Metog Takxe MoxeT 6bITb NPUMEHEH, Korga Heo6xoaMMo NnogaepXusaTb MUHUMab-
Hoe oblee YNC0 faTUMKOB TeMnepaTypbl Aaxe B yLepb aKoHOMUM aHeprun. MeTog 3aknoyaeTtcs Bonpejerne-
HUWM MECTOHaXOXAEeHUA WAV U3roTOBNEHUN CekLyun Tpybonposoa, Kotopas uMeeT:

a) cTaTMyeckuin pexumnm notoka B 1t060li MOMEHT BPEMEHU;

b) Takme xe Tennosble NOTEPU, Kak N 0CTanbHasa YacTb KOHTPONIMPYEMO Tpy6ONpoOBO4HON CUCTEMDI.

Torfa He3aBUCMMO OT NapamMeTpoB NOTOKa BCe ceKuumn 6yayT HarpesaTbCs. Bece cekyum co ctaTuyecknmm
yC/NoBMAMM NoToka 6yayT UMeTb Heo6X04MMOoe KONMYEeCTBO Tenna B yCI0BUSAX U3MEHEHUA TemnepaTypbl OKpy-
xawluein cpefpbl. Cekunn, N0 KOTOPbIM MPOXOAAT NOTOKN, MOTYT ObITb U3NNLLIHE HarpeThl. [penmyLecTso 3Toro
mMeToja CoCTOUT, B OCHOBHOM, B KOMNPOMVCCHOM COOTHOLLEHWUM MeXAY coepexeHnem 3Heprnm 1 aKoHoMueii Ha
nepBoHayvabHbIX 3aTpatax. CnegyeTt NPoABAATL OCTOPOXHOCTb NPU MPUMEHEHUN 3TOTO MeTofa C TEPMOYYB-
CTBUTENbHBLIMU NPOAYKTaAMU.

Takxe cnefyet npefycMoTpeTb, BO-NepPBbIX, UTOObI KOHTPO/IMPYEMAs TYyNWKOBas cekuus bblna 4oCTaTouHo
O/IMHHON 1 TeMnepaTypa B Hell He 3aBucesia 0T MOTOKa B CMEXHOM TpybonpoBoae, BO-BTOPbIX, UTOObI faTunk
TemnepaTypbl HAXOAUNCSA Ha y4YacTKe, He 3aBUCSALLEM B OTHOLLIEHWUM TeMNepaTypbl OT napaMmeTpoB NOTOKa.

6.14 BepTukanbHble Tpy6onpoBOAbl

[ANS ANUHHBIX BEPTUKaNbHbLIX TPY60NPOBOAOB, €CIN HEO6X0AMMO TOYHOE perysimpoBaHue Temneparypsl,
TpebytoTca ABe unu 6onee Lenu perynnposaHuns. 3-3a KOHBEKLMOHHON LMPKYNALUN ropayeil XUAKocTu MoXeT
BO3HWKHYTb 3HAUYMTEIbHasA pasHuLa TeMnepaTyp Mexay HUKHel 1 BepxHell yacTsMu BepTuKaibHOro Tpy6onpoBso-
na. MakcumanbHas AnvHa Lenun perynupoBaHns ANns A4JIMHHOTO BepTMKanbHOro Tpy6onposoja 3aBUCUT OT 40-
nycka Ans nogfepxvsaemMoli Temnepartypbl U XapakTepuCcTUK XUAKOCTU BHYTpY Tpybonposoja.

7 Annapatypa ynpae/fieHuUsl U KOHTPO/IS

7.1 O6wue TpeboBaHus

HeobxoAnmMO ncnosb3oBaTb annapartypy ynpasneHus u KOHTPO/ISA, OTBeYaloLyo Tpeb6oBaHNAM K NpuMeHe-
HMIO HaCTosILLero cTaHAapTa v TpeboBaHNaM K NPUMEHEHUIO B NpoLeccax pasiMyHbiX BUAOB B COOTBETCTBUM CO
CTENeHbI0 KPUTUYHOCTM M TOYHOCTbLIO TeMNepaTypbl NpoLecca, kak onpegeneHo s 4.3 n4.4.

Takas annapatypa ynpas/ieHUs U KOHTPO/1si obecneynsaeT orpaHnyeHne TemnepaTypbl, KOHTPO/Ib KOPOTKUX
3amMblkaHWii Lenv pacnpeaesieHHoro anekTpoHarpesa, 3awmnTy OT CBEPXTOKOB M OCTATOYHOIO TOKa 1 OTK/l0YeHne
cuctemMbl. Heobxoanmo, 4To6bl Ntobble 4ONONHUTENbHbIE TPE60BaHNA 419 KOHKPETHbIX NPUMEHEHWU, yKa3aHHble
pa3paboTunKoM 3/ieKTpoHarpeBaTens Ans AaHHOW cucTeMbl, TakKe NoJTHOCTbIO COOTBETCTBOBAIMN 3KCNyaTaum-
OHHbIM TpeboBaHUAM ¥ TpeboBaHMAM 6e30nacHoOCTHU.

7.2 MexaHn4yeckune KOHTpoONep.bl

B MexaHnyeckux KOHTpoepax, Takux Kak TepmocTartbl, MCNOMb3YIOT N0 BbIGOPY ABa npuHuuna: umeran-
NNYECKNIi 3N1eMEeHT UM pacluupeHne XUAKOCTH, 3akNUYeHHON B KONGY nnu konby un kanunnap. N3meHeHus
TemMnepaTypbl Bbi3bIBAIOT U3MEHEHMNE NOMOXEHUA PA6OUNX ITEKTPUYECKNX KOHTAKTOB, KOTOPbIE 3aMbIKalT UK
pasmbikaloT uenb.

MexaHunyeckne KOHTPOI/Iepbl MPOYHbI, 04HAKO N3-3a OFPaHNUYEHHOTr0 PaCcCCTOAHUSA feliCTBMSA YyBCTBUTETb-
HOrO 3/1eMeHTa X HEBO3MOXHO yCcTaHaB/IUBaTb Ha NaHenn AUCTaHLUWOHHOIO yNpaB/eHns u 3aTpyaHUTEeNbHA
Kanubposka Ha MecTe. TepMocTaTbl yCTaHaBNMBAOT Ha MecTe.

Mpun BbiGOpe TemnepaTypHOro fgaTumka, NCnosb3yemMoro COBMECTHO C MEXaHUYeCKUM KOHTPO/11epoMm, crie-
AyeT yunTbiBaTb MakCMManibHOe HOMUHAa/IbHOe 3HayeHne TemnepaTypbl AaTynka n ero KOMNOHEHTOB, a Takxe
Nto6ble BO3MOXHbIE KOPPO3UiiHbIE BO3AECTBUS.

KanunnapHble n bumeTannnyeckme TepmMmocTathl JO/DKHbI UMETb BUA 3aly/Tbl, COOTBETCTBYIOLLMNIA Knaccy
B3PbIBOONACHO 30HbI, B KOTOPOWi BbINMOMHAOT YCTaHOBKY.

7.3 ONeKTPOHHblIe KOHTPONNeps.l

B 3/1€KTPOHHbIX KOHTPOI/1IEPaXx, Kak NpaBuio, UCNOMNb3YIOT TEPMOMETPbLI CONPOTUBEHUSA, N1ATUHOBbLIE TEp-
MOMeTpbl CONPOTUB/IEHNS, TEPMUCTOPLI, TEPMONapbl UK Apyr1ne TepMOYyBCTBUTE bHbIE ycTpoiicTBa. KoHTpon-
nepbl MOTYT HAX0A4UTbHCS Ha PaACCTOAHUN HECKO/IbKO COTEH METPOB OT 3/1IeKTpoHarpeBaTesibHOl CUCTEMbI, U UX
4yacTo ycTaHaB/UBAOT Ha NaHesn ynpasJ/ieHns AN KOMMYTaLMOHHON naHenun, pacnonaras Tak. 4Tob6bl o6ecne-
4nTb YA06CTBO ynpaBaeHnsa 419 oneparopa u gocTyn AN NpOBeAEeHUsA peMOHTa.

DTN KOHTPONEePbl BbINOAHAT 31EKTPOHHY0 06paboTKy CUrHana fgatumka ¢ Lenbio NepeknoynTb 31eKTpo-
MexaHuuyeckoe pesie uan NoaynpoBOAHUKOBOE YCTPOCTBO Ha ABYXMO3MLMOHHOE U gra3oBoe ynpaB/ieHue.
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7.4 T1pUrogHoOCTb 419 NPUMEHEHUA

TOYHOCTb NOAAEpPXaHUA TemnepaTypbl 418 CUCTEM 3aLUUTbI OT 3aMep3aHus [0/KHa COOTBETCTBOBATbL TOU-
HOCTM noAgepxaHus Temnepatypsl npouecca tuna | (4.3.1). A Takux CUCTEM MOXeT NoTpeboBaTbCs TOMbKO
npocTas cuctema ynpas/ieHUs Ha OCHOBE KOHTPO/S TemnepaTtypbl OKpyxatweii cpegbl. a5 noBblWeHNs ad-
(heKTUBHOCTM UCNONb30BAHNA IHEPTMM U 418 NPOL,ECCOB C TOYHOCTbIO Temnepatypbl Tuna llunu il (4.3.2 1 4.3.3)
Heo6xoA4MMO paccmaTpmBaTb BO3MOXHOCTb NPUMEHEHUS abTEPHATUBHOW WM 4ONONHUTENBHON CUCTEMBI Y-
paBneHna Ha OCHOBe U3MepeHua TemnepaTypbl OKpyXatoLieii cpedbl unn Tpybonposoaa.

B 60/blUMHCTBE C/yyaeB 3/ieKTpoHarpeBaTesin NPUMEHSIOT A8 KOHTPOS TemnepaTypbl NpoLeccoB Tuna
Il nan lll. TpebyoWwmnx n3mepeHusa TemnepaTtypbl Tpyb6onposoga, M UxX 4yacTo o60pyAyloT, N0 MeHbLUel mepe,
OfHUM MeXaHU4yeckumM TepMOCTaToOM.

[na cnyyaes, Korga perynmposaHue teMmnepatypbl KPUTUYHO UK KOrAa TemnepaTypy Heo6xoaumo pery-
nupoBsaTb B y3koMm AnanasoHe (Tvn Ill), moryT noTpeboBaTbCcs PYHKLMM aBapuiiHON curHanmsauumn, HanpuMmep
OMoBeLLEeHNs 0 BbICOKOW UM HU3KOW TemnepaTtype npouecca v HEMCNPaBHOCTU Lieny pacnpeAeneHHOro 3/1eKTpo-
HarpesaTens. Korga ycnosusa unu paboyee 3afgaHune TpebyeT 3T0ro, criegyeTt MCNOMb30BaTh 3/1€KTPOHHOE yn-
pasnieHne. CuUCTeMbl HaCTO OCHAaLL AT aBapuinHON curHanmsaumeli o LesioCTHOCTM Lienu, 3aMmblkaHUn Ha 3eM/Ito,
COCTOSIHUM CUCTEMBI U YCTPOCTBaMM Nepek/IloyYeHns Npy BbICOKOR TemnepaType. B 3aBucrumocTu o1 TpeboBaHuii
K cucteme MOryT 6bITb KOH(OUTYPUPOBaHbLI CUTHA/TBI O BBICOKOV TemnepaTtype AN NpuBeAeHns B AelicTBMe aBa-
puiiHOI curHanusaumuu n/unm ycTponcTea 3awmTbl Lenu.

7.5 MecToHaxoxaeHne KOHTPO//IepoB

ONEeKTPOHHbIE KOHTPO/I/IEePbl YAaCcTO FPYNNMPYIOT B 06 EeM LKady, KOTOPbI A0MXEH COOTBETCTBOBATb Tpe-
60BaHNAM knaccudukaLlm B3pbIBOONACHbLIX 30H MPpK ee npuMeHeHun. CnegyeT rpynnupoBaTh KOHTPO/IEpbI 3a
npeenamu B3pbIBOONACHOW 30HbI 1 yCTaHaBNINBATb UX TaknM 06pa3om, 4Tobbl 06ecneynTb CBOGOAHbIN U nerkunii
[OCTYN ANSA TEXHWYECKOro 06CNYXNBAHUA N MOBEPKN.

7.6 MecToHaxoxaeHne aT4ymKoB

Yncno n MecTOHaxoXfeHwe [aTYMKOB OnpefensioTcs KpuTepussmu paspaboTKu TEexXHOJ/I0MMYeckoro
npouecca.

[atunkm gomkHbl 6bITb yCTAHOB/IEHbI B TOUKAX, NpeCTaBUTe bHbIX A/18 NOAAEPXMBAEeMOl Temnepartypbl.

Ecnu aBa unn 6onee kabens anekrpoHarpeBaTensa nepecekawnTca AN COEAUHAOTCA, AaTHNKN AOMKHbI
6bITb YCTAHOB/IEHbI Ha paccToAHUN 1—1,5 M OT coeAuHeHuns.

Ecnu uenb anekTpoHarpesaTesnsa Bko4YaeT Bcebs Tens00TBOAbI TPY60NpoBOa M TEXHONOTMYECcKMe Tenno-
O0TBOAb! NN UCTOUYHMKM TENNa, AaTunK AO/KEH ObiTb yCTAHOBMEH Ha cekuuun Tpybonposoga B cucteme npumep-
HO Ha paccTosaHUN 1— 1,5 M OT TEXHO/I0TMYECKOro TeN00TBOAa UM UCTOYHWUKOB Tenna.

Ecnu uenb HarpeBa Tpy6onpoBoga NpoOXoAuT Yepes 30Hbl C pa3Hoil TeMnepaTypoil oKpyxarwlLel cpebl
(Hanpumep, BHYTPU 1 CHaPYXXK1 O0Tan/MBaeMoro 3gaHns), 419 HopMasibHOro peryinposaHuns Temneparypbl Tpy60-
npoBoja MOryT noTpe6oBaThCa ABa faTunka 1 CBA3aHHbIX C HUMU YCTPOICTBA yNpaB/ieHus.

B cnoxHbix Tpybonpoeogax Heo6Xxo4MMO OLEeHUTb MOAENN LMPKYNALUN NPOAYKTA A1 BCEX BO3MOXHbIX
yCNoBWiA, Npexae 4eM BblbpaTb MecTo ANA fatumka. MoapobHaa uHdopmaLmsa 0 Takoli oLeHKe NnpusefeHa B
6.12 1 6.13.

TemnepaTypHblii faTYnK ANA PErynpoBaHus 4O/HKeH 6bITb yCTaHOBMEH TakuMm 06pasom, 4Tobbl n3bexarb
nNpAMOro BO3AeliCTBUSA Ha HEro TemnepaTypbl OT 3/ieKTpoHarpesaTtens. atunk 4o/mkeH 6biTb HAAEeXHO 3aKpen-
neH ansa o6ecneyeHnsa XopoLero TepMnYecKoro KOHTakTa ¢ o6orpeBsaemMbiM 06 bEKTOM.

TemnepatypHas YyBCTBUTENIbHOCTb HEKOTOPbIX TEXHO/IOTMYECKUX MaTepPnasnioB U HEKOTOPbIX TUNOB MaTepu-
anoB Tpy6onpoBoga MoXeT NoTpe6oBaTh NPMMEHEHUS YCTPOCTBA PeryiMpoBaHus 1 ycTpoiicTBa onpegeneHus
BbICOKOI TemnepaTtypsbl. JlaTunk yCTPONCTBa peryMpoBaHusa cnegyeT yctaHaBnmMBaTth noj yrnom He meHee 90° K
OKPYXXHOCTM 3/1eKTpoHarpesaTens. [laTunk BbICOKON TemnepaTypbl MOXeT HaXOANTbCA B HENOCPeACTBEHHOM 6/11-
30CTW OT 3/1IeKTpoHarpeBsaTena M MMeTb YCTaBKy Ha YpOBHE MakCMMabHO J0MyCTUMON TemnepaTypbl ANa marte-
puana unun cuctembl 6e3 3anaca HafexxHocTu.

[laTuvK BbICOKOW TemnepaTtypsbl, NCMOMb3YEeMbI ANA OrpaHnyYeHns TemnepaTypbl 0607104k BO B3PbIBO-
onacHbIX ra3oBblX cpefiax, fonyckaeTcsa ycTaHaB/MBaTb HENOCPEACTBEHHO Ha 3/1eKTpoHarpesarTesie uin 3a ero
npegenamu, 4tTo6bl He co3gaBaTb TEN00TBOAA. ECnn gaTumk ycTaHOBMNEH 3a NpejenaMn anekTpoHarpesartens,
ycTaBka cpabaTbiBaHMA A0/MKHA ObITh HUXE MakCUManbHOW TeMnepaTypbl 060104KM, YUTOOLI KOMNEHCUPOBaTb
paccumTaHHylo pasHuuy Temnepatyp Tpy6bl 1 060104KN.
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7.7 ABapuiiHas curHanusauynsa

7.7.1 O6wme TpeboBaHuA

OcHoOBHas PyHKUMSA Lenu aBapuitHoi curHannsalnm cocTonT B npeaynpexaeHn nepcoHana o TOM. 4To
3/1eKTpoHarpeBsaresibHas cucteMa paboTaeT 3a npefesioM CBOMX NPOEKTHbLIX NapaMeTpoB, U NO3TOMY ee Heo6Xo-
[VIMO NPOBEPUTH 415 BO3MOXHOTO BHECEHNSA U3MEHEeHUI. TUN 1 YHKLMS pasinyHbIX Lenei aBapuitHoi curHanm-
3auuy 3aBUCAT OT TEXHONOTMYecKknx TpeboBaHuii (cM. 4.3 n 4.4). llnb6oe nnn BCe CUTHaNbHbIe YCTPOCTBA UK
HEKOTOPbIe U3 HUX MOTYT 6bITb BCTPOEHBLI B 060pyi0BaHne AN perucTpanmmn gaHHelx. Hanbosiee 4acTo MCNosb3y-
emMble ycTpoiicTBa nepeyncnensl B 7.7.2 — 7.7.4.

7.7.2 ABapuiiHaa curHanusauunsa uenun anekTpoHarpesaTens

ABapuiiHas curHanmsauus Lenu afnekTpoHarpesaTeibHOM CUCTEMBI, UCMO/Ib3yeMast 4/19 06HapyXeHus no-
Tepb N0 TOKy, NOTePb HANPSXKEHNSA NN HapYLIEeHUs LLe/IOCTHOCTH Lienn a/ieKkTpoHarpeBaTeiIbHON CUCTEMBI, BK/IO-
yaeT B cebsa cnepytowme yctpoiicTesa (HO He orpaHMynBaeTcs UMn):

a) ycTpOCTBO M3MepPeHNA TOKa, KOTOPOe KOHTPO/IMPYeT TOK 3/1eKTpoHarpesaTeisi 1 noJaeT aBapuiiHblil cur-
Has/l. eCn 3HaYeHve Toka nagaeT HUXe 3a4aHHOr0 MUHVMasIbHOTO YPOBHS, MPU 3aMKHYTOM TEPMOpPErynaTope;

b) AaTUMK HaMpPSHXXEHUs, KOTOPbI KOHTPONIMPYET HaNPsXXeHNe Ha KOHLe CeTeBOro afleKTpoHarpesartens (kak
npaBuio, HarpesaTe ibHblil kabesnb, NOAKNIOYEHHbIV NapanienbHO) UK HanpsXXeHne Ha o6paTtHOM NpoBoje,
yCTaHOBJ/IEHHOM B CETEBOM 3/IEKTpOHarpeBarerse;

C) AaTYMKN CONPOTUBEHNUA UK LLe/TOCTHOCTU Lienn, KOHTPOMpYIoLLMeE Lenb 3/IeKTpoHarpesaTens, Korga
cucTema OTK/II0YeHa OT 3/1eKTPUYECKOTo NUTaHuA. Kak npaBuio, CUrHasa uan UMnysibC HAU3KOTO HanpsXXeHnsa ne-
pefaeTcs B a/ieKTpoHarpesaTe b U KOHTPOUpyeTCs.

7.7.3 CurHanusaTtop neperpesa

CvrHanmsaTtopsbl Neperpesa npejHasHavyeHbl 4715 BbINOTHEHNSA CIEAYIOWNX DYHKLNIA:

a) curHasn Tpesory Npu HN3KOM TemnepaType. YkasblBaeT, UTO Temnepartypa Tpyb60npoBO4HON CUCTEMbI U.
cnepfosaTesibHO, TEXHO/IOTMYECKOTro MaTepuana Huxe yCTaHOB/IEHHOTO MUHVMAa/IbHOIO YPOBHS U 4TO BO3MOXHO
nocnepywliee oxnaxjeHve 0 TemnepaTypbl HUXe AONyCTUMOI paboyeil TemnepaTypbl, NpefyCMOTPEHHO Mpo-
eKTOM. 3TO YCTPOWCTBO aBapuitHON CMrHanm3aylmm BCTpanmsaloT B TEN/10BOE pese Uan ycTaHaBINBaT OTAe/bHO;

b) curHan TpeBoru Npu BLICOKOW Temnepartype. Yka3biBaeT, UTo Temnepartypa Tpy60npoBO4HO| CUCTEMBI U.
cnefoBaTeflbHO, TEXHONIOTMYECKOro MaTtepuana npesbiCuia yCTAHOBJIEHHbI MaKCUMasbHbIl ypOBEHb, 1 BO3-
MOXHO nocneyloliee HarpesaHune 4o TemnepaTtypbl Bbille ONYCTUMON paboueit TemnepaTtypbl, NpeaycMOTPeH-
HOI NpoekToM. Kak 1 curHannsaTop H1U3Koi TemnepaTtypbl 3TO YCTPOWCTBO MOXET 6bITb BCTPOEHO B TEMN10BOE pesie
WM YCTaHOB/1EHO OTAE/bHO.

7.7.4 pyrne aBapuitHble CUTHaNbHble yCcTpoOcTBa

[pyrue aBapuiiHble curHanbHble YCTPOCTBA BKIOYAOT B ce6A cneaytowime (HO He OrpaHuuMBaloTCA UMK):

a) curHanmnsatop 6/10KNPOBOYHOTO KOHTaKTa. ABapuiiHbI CUTHAM Noka3biBaeT, YTO KOHTAKTOP 3aMKHYT U B
Luenb aneKkTpoHarpesaTtens nogaeTrca nuTaHue. 3TO CUTHa/IbHOe YCTPOWCTBO NpeAocTaBAseT onepaTopy 1H-
hopmaumio. NoATBEPXKAAOLLYI0 HOPMaSIbHY0 PaboTy KOHTAKTopa, HO He o6ecneunBaeT HOPMasIbHY0 PaboTy Lenu
afieKTpoHarpesaTtesisi, eCc/in BTOPOl KOHTAKTOp Pa3OMKHYT WM HapylleHa Lie/IoCTHOCTb Lienu anekTpoHarpesa-
Tens:

b) ycTpoiicTBa 3awWuTbl OT OCTATOYHOrO TOKa. YCTpOiicTBA C HOMUHAs/IbHbIM paboynMm HanpsxeHuem
120/240 B nepeMeHHOro Toka, C 04HUM YCTaHOBJIEHHbIM YPOBHEM TOKa NPepbIBaHNA MOTYT UMETb KOHTaKTbl aBa-
pUiiHO curHanusaunn. M ycTpoiicTBa KOHTPONMPYIOT TOK YTEUKN 3/1eKTpUYeckoii Lenun Ha 3emnto. Ecnun o6wmnit
TOK MpeBbilaeT yCTaHOBEHHBIN 419 AaHHOTO yCTPOCTBA TOK NpepbiBaHns, YCTPOCTBO OTK/I0UYaETCS, yKasbl-
Bas Ha HeMCNpaBHOCTb UK NpepbiBaHNe NUTaHus Lenu. KpoMme Toro, 3TM KOHTPOJ/IbHbIE YCTPOCTBA MOTYT NMEeTb
TONbKO OA4HY PYHKLUIO aBapuIAHOW cCUrHanmM3auum;

C) aBapuiiHasa curHanusayms, ynpasasiemas Bblkaoyatenem. 3Ta curHanusauus, kak npaBuio, BkivaeT-
c 6/710KUPOBOYHbLIM KOHTAKTOM KOHTPOJ/I/Iepa TemnepaTypsbl;

d) ycTpoiicTBO N3MepeHuns Toka. OTO yCTPOMNCTBO COCTOUT U3 06XOAHOTIO BbIK/IlOHATENA TEpMOpPerynsaTopa u
amnepmeTpa uim pesne Toka 1 aBapuiHbIX CUTHATbHbIX YCTPOWCTB;

e) AnarHocTmyeckasn aBapuiiHasa curHanusaymsa. dta CUrHanmsauns BkaovaeTcs UarHocTuyeckoi uenbo
3/1IEKTPOHHOI0 KOHTPOJI1EPa, NoKa3bliBast HEUCMNPABHOCTL BHYTPEHHEN Lienu ynpasieHns Uamn 0rmniyeckoi cxembl
06paboTKN AaHHbIX.

7.7.5WHTerpupoBaHHoe ynpaBsneHune

MoxeT noTpe6oBaTbcsi 06beJUHEeHNE YNpaB/ieHNs 3/1eKTpoHarpeBaTe/lbHoM CUCTEMbI U Liesin aBapuitHoi
CUTHaNU3auumn ¢ LeHTpasnbHON (rnaBHOI) CUCTEMO KOHTPOS MynpasBaeHns. Heo6xoaMmMo yaennTb AOMKHOE
BHUMaHue BbI60PY 060pyA0BaHNS, COOTBETCTBYIOLLEr0 BbINOSIHEHUIO Kak (DYHKUWI yNpaBaeHus, Tak 1 KOHTPONs
ANns obecneyeHuns yCneLwHOR N HafexXHo nepefayn JaHHbIX.
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8 PekomeHpgauuun no YCTaHOBKe, UCMNbITaHNAM N TEXHNYECKOMY O6C]'Iy)KI/IBaHI/II'O

8.1 BeefeHue

Kaxgas anekTpoHarpesarte/ibHas cucTeMa o/Ha COOTBeTCTBOBaTh TpeboBaHMAM KOHKPETHOro npoLecca
N ycTaHOBKW. CUCTeMa BKNOYaeT B cebs paf 3/1IeMEeHTOB, NOAKNOYAEMbIX HA MecTe, U N03TOMY Heo6xoAUMo
y6efnTbCA, YTO NapamMeTpbl, HA OCHOBAHUN KOTOPbIX 6b1/10 BbINOTHEHO NPOEKTMPOBaHWe, feiCTBUTE bHbI HA MO-
MEHT MOHTaXa 3/1eKTpoHarpeBaTeIbHON CUCTEMbI U BCE KOMMNOHEHTbI yCTAaHOBNEHbI NpaBubHO. na obecnevye-
HMSA 3dhheKTVBHOM paboThbl M 6e30MacHOCTU HEO6X04MMO NPOBOAUTL COOTBETCTBYIOLLME UCTLITAHUA W TEXHUYEC-
Koe obcnyxnBaHue.

8.2 MoarotoBuTenbHas paborta

8.2.1 Obuwune TpeboBaHns

Bce pa6oTbl criegyeT NpoBOAUTL B COOTBETCTBUM C KOHCTPYKTOPCKOM fOKyMeHTaL el Tak. YTo6bl HA OAUH 13
yKa3aHHbIX HUXe MYHKTOB He 0CTasiCA HEBbIMO/THEHHbIM.

8.2.2 Pa3paboTka rpadpmka ycTaHOBKM M KOOpAMHaUUA

He gonyckaeTcs HauMHaTb YyCTaHOBKY 3/1€eKTpOHarpeBaTe/lbHON cCUCTeMbI, NOKa BCe BETBK Tpybonposoga u
efnHULbI 060pyA0BaHUA He BYAYT UCNblTaHbl NOA faB/IeHNeM 1 BCE COOTBETCTBYHOLME KOHTPO/IbHO-U3MepUuTe b-
Hble NpU6GopbI He 6y AYT yCTaHOB/eHbl. [TOBEPXHOCTbL 06beKTa, Ha KOTOPOI ByaeT yCTaHOB/IEH afleKTpoHarpesa-
Tesb. f0/KHA 6bITh OUULLLEHA OT PXXaBUMHbI, CMa3ku, Macna uT. 4. Jllobble ocTpble BbICTYNbl (Hanpumep, 6pbI3run
meTanna npu ceapke, 6pbI3ry LeMeHTa U T. 4.) AO/KHbI 6bITb yAaneHbl. Bce NOKpbITUA, B TOM YUC/IE NaKOM,
HaHeCeHHble Ha HarpeBaeMmble NOBEPXHOCTU, [0/KHbI COOTBETCTBOBATL N/1aHMPYEMOMY NPUMEHEHMUIO. YCTaHOBKa
3neKTpoHarpeBaTebHON CUCTEMbI A0/KHA ObITh COracoBaHa ¢ yCTaHOBKOV 06bekTa, TeN0N301ALMN N KOHT-
PONIbHO-U3MeEpPUTE/IbHLIX NPUBOPOB, YTOOLI 3aBEpPLLINTL PpaboTbl B COOTBETCTBUY C rpadmkom. Pa3paboTky rpadu-
Ka yCTaHOBKM TEN/0M30M15LMN CrefyeT BbiMOHATb TObKO TOrAa, Korga afiekTpoHarpeBsaTe b 6yaeT NOAHOCTLIO
YCTaHOB/IEH W UCMbITAH.

8.2.3 CooTBeTcTBUEe 060pyAoOBaHUsA

Ha mMecTe ycTaHOBKM 3neKTpoHarpeBaTtens Heo6xoAMMO NpoBepuTL 060pyAoBaHue, 4Tobbl AnnHa Tpy6o-
npoBoja M 4Yncno pe3epByapos, knanaHos, h/laHLEB U KOMNOHEHTOB COOTBETCTBOBaN paboynm yeprexam.
CTeneHb o6orpeBa Tpy60npoBoAa 3aBUCUT OT YMC/a 3TUX 3/IEMEHTOB. [pn BHECEHUU KaKNX-TM60 N3MEHEHWN B
o6orpeBaemoe 060pyAoBaHne cneyudukaLus matepranos A5 deKTpoHarpesartens Takxe fo/mkHa 6biTb nepe-
CMOTpeHa.

8.2.4 Npunemka matepuanos

Mpu nonyyeHnn aneMeHTOB 3/1eKTpoHarpeBartens cnefyeT NpPoBecTn o6l mnii OCMOTP, BKAOYAA NOATBEPXK-
[eHve nonyyeHns matepranoB Tpebyemoro Tuna v B He06x04UMOM 06beEME, a Takxe BCell okyMmeHTauun. Heob-
XO0[MMO CBEPUTb TUMbI BCEX 3/IeKTPOHarpesaTte el ¢ kaTasorom, NPoOBEPUTb MapKUPOBKN U3AENNS 1 yNaKoBKHU,
HOMMWHa/bHY0 MOLHOCTb, HOMUHA/IbHOE HaMNpsXXeHne, KOMYecTBO MaTepmnanos 1 cneymanbHblie XapakTepmncTu-
kn. Kpome Toro, He06X0ANMMO NPOBEPUTbL HAIMYME MHCTPYKLMIA MO MOHTaXy 1 cepTudukata CoOoTBETCTBUS UK
Jeknapauun o COOTBETCTBMM OT HOTU(PULMPOBAHHOIO OpraHa, ecsim OHu TpebyloTcs.

8.2.5 CknagnpoBaHue n TpaHCNOpPTMpPOBKa

MaTepuanel cneflyeT XpaHuTb B 3aliULLLEHHOM CYyXOM MecTe. MaTepuansl cnefyeT BbljaBaTb TO/IbKO TOT-
[a. Korja oHW Heo6XoA4MMbI Ha CTPOUTENbLHOW Nnolaake, 4HTo6bl n36exaTb HEHYXXHOW TPaHCMOPTUPOBKN U CNY-
yaliHblIX NOBPeXAEHWNA.

8.2.6 MepcoHan

MepcoHan, 3aHMMalLWNIACA yCTAHOBKOW, UCNbITAHWEM U TEXHUYECKUM 06CNyXMBaAHMEM 3neKTpoHarpesa-
TeNbHbIX CUCTEM, AO/KEH NPONTK 06yyeHne AN paboTbl C NPUMEHEHWEM ChnelnanbHbiX MeToAoB. MOHTaxX A0/1-
XeH OblTb OCYLLEeCTB/IEH NOJ HAA30POM KBa/TMMPULUPOBAHHOIO 3/1EKTPUKA, NPOLLEALEero ON0/HUTEIbHOE 06Y-
YeHue No anekTpoHarpesaTebHbIM cucTeEMaM AN NPUMEHEHMWA BO B3PbIBOOMACHbLIX ra30BbIX cpefax. TosbkKo
crneynanbHO 06yYeHHbI NnepcoHan f0/KeH BbINOMHATL 0CO60 OTBETCTBEHHYIO paboTy, HAaNpUMep YyCTaHOBKY CO-
efVHEeHNI N KOHLeBYIO0 3afesKy kabens.

8.3 YcTaHOBKa anekTpoHarpeBaTelbHbIX Lenei

8.3.1 KoopauHauusa MOHTaXHbIX paboT nnpoBepka o6opyaoBaHus

Heo6Xx0AMMO UMeTb YepTexn 06bEKTA U pacyeTHbIe AaHHble 3NeKTpoHarpeBaTesibHbIX Lenei Ans koopam-
HauuMm MOHTaXHbIX paboT. o ycTaHOBKM Tpy6ONpOBOJ B 3aBOACKOM MCMOMIHEHUN U Apyroe obopynoBaHue
[OMKHbI 6bITb CBEPEHDI C YepTexaMu 06bekTa. J/1lo60e n3MeHeHne No CpaBHEHMIO C YepTexamm MoXeT notTpe6o-
BaTb M3MEHEHWS aeKTpoHarpesaTe s. YcTaHOBKa a/ieKTpoHarpeBaTe ibHOW cUCTeMbl f0/KHA OblTb CKOOPANHU-
poBaHa c ycTaHOBKOI TpybonpoBoaa, TeNI0M30NALUN 1 KOHTPObHO-N3MEPUTENbHbLIX MPMOGOPOB ANA obecneye-
HVSA 3aBepLUeHNst paboT B 3an/IaHMPOBaHHbIi CPOK.
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M3roToBuTENb 3NE€KTPOHArpeBaTesibHOW CUCTEMbI [O/KEH NPeAoCTaBUTb cneLlmanbHble UHCTPYKL UK ANA
3nekTpoHarpeBaTeneil 1 pa3HbiX TUMNOB KOMMOHEHTOB CUCTEMbI. VIHCTPYKL MM 47151 KOMIMOHEHTOB U 3/1eKTpoHarpe-
BaTefnein. npeaHa3Ha4YeHHbIX 4NA NPpUMeHeHNs B 6e30nacHbIX YCN0BUAX W B3PbIBOONACHbIX Fa30BbIX cpejax,
[0/DKHBI BbITb YETKO MAEeHTUULMPOBaHbI.

8.3.2 MNpoBepkn nepes MOHTaXoOM

Cnepytowme NpoBepKn J0/KHbI 6bITb NPOBEAEHDI, N UX Pe3ynbTaTbl 4OMKHbI ObITb 3aperncTpupoBaHbl B
KOHTPONbHON Tabnmue NpoBEPKN N B NPOTOKOE, aHANIOTMYHOM NpuBeAeHHOMY B Tabnvue 2. 3TOT NPOTOKO Takxke
cnefyeT Ucnosb3oBaTtb A1 ONpefeneHnsa COOTBETCTBUA KOHCTPYKL MW 3/1eKTpoHarpesaTens yc/i0BUAM MOHTa-
xa.

a) Heo6x0A4MMO BbINOMHUTBL BU3YasibHYI0 NPOBEPKY 3/1eKTpoHarpeBaTtesnieil Ha OTCYTCTBUE NOBPEXAEHWIA.
MpoBepKy L,e/sIoOCTHOCTM Lenu n n3onauuu cnegyert NnpoBoAUTL Kak OKOHYaTeNbHY0 NpoBepky. ConpoTueneHne
n3onAunmn cnepyet namepsTb B COOTBETCTBUM C 8.3.4.

b) NHauBMAyanbHble yCTPOCTBa yNpaBieHus caeayeT NpoBepuTh, YTo6bl y6eanTbCst B NpaBUIbHOCTM Ka-
Nn6poBKK, BKOYas (HO He orpaHuYMBasiCb 3TUM) MPOBEPKY YCTaBOK M AnanasoHa pabouyeii TemnepaTypsbl.

¢) K naHensam ynpasneHus, ©U3roToBfIEHHbIM U CO6PaHHbIM (hMPMOUN-MOCTaBLLUKOM. AO/KHA OblTb NPUAOXe-
Ha fOKyMeHTauus, cBuaeTenbCTBYOWas 0 TOM. YTO BCA NPOBOJAKA, KOMNOHOBKA U (DYHKLUW NpaBusibHble 1
npownu nposepky. Mocne nonyyeHnsa naHenei ynpaBieHns Ha MeCTe MOHTaxa Heo6xo04MMO NPOBECTMN 06 KA
OCMOTP C Lenbto ybeanTbCs, 4To Npy NepeBo3Ke He BO3HNKMNO0 NOBPEXAEHUN.

8.3.3 OcmoTp

DnekTpoHarpeBaTenin He AO/MKHbI UMETb HUKaKNX BHELLIHUX NoBpexaeHnii. CoeguHeHns, npegsapuTesibHO
BbIMO/IHEHHbIE Ha 3aBOAE, AO/KHbI ObITb 4OCTATOYHO MPOYHLIMU, YTOOLI BblAEpXaTb OXMAaeMble YCNOBUSA BO
BpeMs yCTaHOBKW.

8.3.4 NcnbiTaHMe CONPOTUBIEHUA N30NALUN

Heo6x04MMO0 n3MepuTb CONPOTUBAEHUE N301AL MM OT MPOBOAHUKOB 3/1IeKTpOHarpesartens 4o Metananyec-
KOl onneTkn, MeTannyeckoil 06LWNBKN WAV LPYTOro 3KBMBASIEHTHOTO 3/1EKTPONPOBOAHOIO Marepuana npyu Mu-
HUMaNIbHOM UcnbITaTelIbHOM HanpsbkeHnn 500 B nocTossHHOro Toka. O4HaKo HacToATe/IbHO peKoMeHyeTcs uc-
nonb3oBaTb 60/1€e BbICOKME WUCNbITATENbHbIE HANPSXEHUA: 3NeKTpoHarpesaTenn ¢ MMHepasnbHOol nsonaymen
O0/DKHbI 6bITh MCMNbITAHbI NPY HanpshXeHun He 6onee 1000 B NOCTOAHHOrO TOKa, @ 3N1eKTpoHarpesartenm ¢ Nonau-
MepHoii nsonauueii — npu 2500 B NOCTOAHHOIO TOKa. I3mepeHHOoe conpoTUBAEHUE N30MALMN LOMKHO ObliTh HE
MeHee 20 MOM.

8.3.5 3amMeHa KOMNOHEHTOB

[onyckaeTcsi 3aMeHa KOMNOHEHTOB CETEBOrO 3/IEKTpOHArpeBaTesisi BCOOTBETCTBUY CO C/IeAyOLWMMmN npa-
Bunamu:

a) KOMNOHEHTbI, cneunanbHO YKa3aHHble B UHCTPYKL UM U3rOTOBUTENSA MO MOHTaXY WU TEXHUYECKOMY 06-
CNYXMWBaHUIO. flonyckaeTca 3aMeHATb NOA06HBIMN KOMNOHEHTaMW, TO/TbKO €C/IN OHU NPOLLAN cepTUdIMKaLNIO.

b) Apyrne KOMNOHEHTbI, YKa3aHHble B UHCTPYKL MM N3TOTOBUTENSA MO MOHTaXY N TEXHUYECKOMY 06CYXN-
BaHWI0. MOTYT ObITb 3aMeHeHbl S1I06bIMY KOMMOHEHTaMy COOTBETCTBYIOLLEr0 HOMUHANA;

C) KOMNOHEHTbI, BXOASALNE B COCTaB CUCTEMbI 3N1E€KTPONPOBOAKN, NUTalOLLEl CeTeBOW 3NneKTpoHarpesa-
Tefb. MOTYT 6bITb 3aMEHEHbI NII0ObLIMY KOMMTOHEHTAMW COOTBETCTBYHOLLEr0 HOMWHANA, COr/laCoBaHHbIMU C OpraHu-
3auueil, akcnayaTupytow e gaHHy0 yCTaHOBKY.

8.3.6 OnpefeneHne MecTonosIOXEHNA NCTOYHUKA NMUTAHUA

MecTonosoxeHne NCTOYHMKA NUTAHNA JO/KHO ObITb ONpefeneHo [0 YCTaHOBKMW afieKTpoHarpesartens.
PacnpegenutenbHble KOPobku crefyeT ycTaHaBVBaTh Takum 06pasom, YTO6bl U30NALNA 3/1eKTpoHarpesaTens
He morna 6bITb NOBPEXAeHa B MecTe BBOAA B pacnpegenntenbHy KOpooky.

Tab6nunuya 2 — lNpoBepku nepes MOHTaXKOM
JnemMeHTbl /19 MPoBepTU 3awveyaHns
1 MoNHOCTbIO N CMOHTUPOBAH WY NPOBEpPEH Jobble cBapoyHble paboTbl UKW UCMbITAHUA NOA, AaB/e-

06bEKT 1 ybpaHbl I BCe BPEMEHHbIE ONopbl? HET M HMeM. NPoBOAVMbIE NOC/e YCTAHOBKM 3/1eKTpoHarpesaTesns,
Ha HarpeBaeMoii NOBEPXHOCTU OCTPbIX KPOMOK, BpbI3r  MOryT Bbl3BaTb MOBPEXAEHUS yCcTpoiicTBa (cm. 8.2.2. 8.3.7.1

OT CBapKu UM HEPOBHOCTENR? n 8.4.1)
2 Ha Kakyto NnoBepxXHOCTb yCTaHaB/IMBaIOT 3/1EKTPO- MoryT noTtpe6osartbca cneuuanbHble Mepbl NPegocTo-
HarpeBarte/lb — CTa/lbHY0 U HEMETa/I/TMYECKYH0? POXHOCTW. ecnn  3Ta NOBEPXHOCTb —  LUINGhOBaHHAS He-

pXaBetowwas cTaslb, HeMETa/IIMYECKN MaTepVan Uimn ToH-
KOCTEeHHas Tpy6a
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OkoH4YaHve Tabnuupl 2

OneMEHTbI /1 MPOBEPKN

3 CoOTBETCTBYIOT N MPOEKTY HarpeBaemble a/ie-
MEHTbI N0 pa3mepy, pacnosioxeHuo u T1.4.7

4 Bbina Ny 3agaHa yCTaHoBKa BHYTPEHHEro criost
hoNbrn 40 MOHTaXa 3/IeKTpoHarpeBatens?

5 Bblna i1 3agaHa ycTaHoBKa cnosi posibru nocne
MOHTaXa a/IeKTpoHarpesarensn?

6 MoXeT /1 NOTOK NPOAYKTa MPU HOPMaUTbHbIX UK
aBapuiiHbIX YCNOBUSX AOCTUrHYTH 60/1€e BbICOKVX TEM-
nepaTtyp. YeM Te. KOTOpble CMOCOGEH BblAEPXMBATbL
3/eKTpoHarpeBaTesnb?

7 VIMeeTcs N1 B HAIMUMK [OKYMEHTaLUMs K 3/1eKT-
poHarpeBaTesnbHON cucTeme (paboune YepTexu, pac-
UeTbl N MHCTPYKLMM)?

8 MoryT i1 Tpy6bl MM NOBEPXHOCTU PaCLLIMPATHCA
UM CKXMMaTbCA TakuMm o6pas3om, 4Tobbl co3faBaTb
HanpshxeHne B Kakoi-nmbo yacTu anekTpoHarpeBa-
TeNbHOW cUcTEMbI?

9 BO3MOXHO /1 BO3JeiCTBME BHELLHUX DaKTo-
poB Ha [JaTyuKK Tenosoro pene?

10 Kak anekTpoHarpeBatesib AO/HKEeH ObITb yo-
XEH Ha TpybonpoBoe B COOTBETCTBUM C MPOEKTOM —
cnupanbio Uan 3ur3aroobpasHo?

11 Cnoco6Hbl NN XONOAHbIE BbIBOAbI, €C/IN OHU
yCTaHOB/MEHbI, BblAepXaTb KOHTaKT C HarpeToii no-
BEPXHOCTbIO?

12 MoppelunBaeTcs N1 TPYOGONPOBOA, B CTe/axe
ansa Tpy6?

13 VimeeTcsi M B HIMUMMW NOJHBIA KOMMNAEKT Aep-
xarenein Tpy6?

14 VimetoTcs in B Tpy60NpoBoe Npo600T60pHbIB!
BbINYCKHbIE JIMHNW, KOTOpble OTCYTCTBYIOT Ha uepTe-
xax?

15 Vicnonb3oBaHbl N1 Npu paspaboTke obopyno-
BaHVA gpyrve napameTpbl, KpoMe yKasaHHbIX B Npo-
eKTHOW AoKyMeHTaumn?

16 ToaxofAT NN anekTpoHarpesartesiv, KOHTPO/I-
nepbl. pacnpegenuTenbHble KOPOGKW, nepekntvare-
. KabenbHble BBOABI U T.4. A1 UCNO/b30BaHUS BO
B3pPbIBOOMNACHOV ra3oBoil cpefe v B YC/I0BUAX OKPY-
xaroweli cpefibl M 3allyLLeHbl I OHY COOTBETCTBYHO-
LM 06pa3omM OT KOPPO3UK N NPOHUKHOBEHWS XNAKO-
CTU 1 TBEPAbIX HaCTUL?
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3aveuaHus

[1s1 MONHOV YBEPEHHOCTH, YTO 060rpeBaeTCcs 3ajaHHast
Tpy6a, UCMO/b3YOT COOTBETCTBYIOLLYIO CUCTEMY HyMepauun

TPY6

MoXeT 6biTb MPUMEHeHa ANs YyuleHus pacnpegene-
HUs Tenna

MoxeT 6bITb NpUMEHEHa AN NpeaoTBpalleHus obep-
TbIBAHUS 3/1EKTPOHArPEBaTEe IS TENIOU30NALMIA UAN NS YIyu-
LWeHNs pacrnpegenequs Tenna

3T0. Kak NpaBW/Io, Y4YWTLIBAIOT HA CTAAMM PaspaboTKM;
OflHaKo AasibHelillee 06CYXAEHWE C NepcCoHa/IoM YyCTaHOB-
K11 MOXET NoKasaTb, YTO 6bis1a UCMOMb30BaHa HEBEPHAs U
ycTapesLluas uHgopmaums

He ponyckaeTcs BHECEHWE KaKUX-MGO U3MEHEHWIT 6e3
aHanMsa [oKyMeHTaLun 3neKTpoHarpeBaTtesbHO CUCTEMbI,
NOCKOJIbKY [N o6ecneyeHnst 6e3onacHoi paboTbl HEO6XO-
OVIMbI TOYHbIE pacyeTbl

B 3TOM cnyuyae Heo6Xxo4uMo NPUHSATL Mepbl NPesocTo-
POXHOCTM BO U36EXaHWEe NOBPEXAEHWI

PacnonoxeHHas psgoM HarpeBaTefibHas Lenb MOXeT
B/INATb Ha AaTyuK

CnepyeT NpOBepUTb PacyeTHYI0 Harpysky Ha eauHuLy
OMHBI TPY6bI (MK NNoLWaay NOBEPXHOCTK), YTOBbLI onpeae-
NNTb. JO/MKEH NN HarpeBaTe b ObiTb YIOXKEH Cpasibio Um
3ursaroo6pasHo

Ecnv xonogHblii BbIBOA AOMHKEH HAXOAUTHLCA NOA Tenso-
n3onaumeil. oH JOMKEH ObITb TENIOCTONKUM

B 3TOM c/lyyaB He06X0AMMbI cnelmasibHble Mepbl npe-
[0CTOPOXHOCTU. 4TO6bI 06eCNeUnThb 3aLLUTY TeNIoMU30MALMN
OT aTMocCepHbIX BO3AENCTBUIA B TOUKAX MOABELIMBAHUSA

[o6aBneHne NPOMEXYTOUHbIX Aepxarteneil nosgHee
MOXET Bbl3BaTb MOBPEX/AEHNE 3/IEKTPOHArpeBaTesIbHoOl Cu-
cTeMbI

OHW MOTYT 3aTPYAHSTb UK UCKTOYaTb YCTAHOBKY Harpe-
BaTe/IbHO CHUCTEMbI, MOXET noTpe6oBaTbCsi MepecMoTp
[OKyMEHTaLUUN 3/1eKTpoHarpeBaresns
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8.3.7 YcTaHOBKa 3anekTpoHarpesaTtenel

8.3.7.1 O6wune TpeboBaHuA

OneKTpoHarpesaTtenun A0/KHbI 6biTb yCTaHOB/IEHbl HA TPY60NpoBoAe 1 060pyA0BaHNMN Ha YACTON, POBHOA
NOBEPXHOCTN B COOTBETCTBUM C MHCTPYKLMUSAMU n3rotToButens. Ocoboe BHUMaHue cnegyeT 06patuTb Ha diaHubl,
KnanaHbl 1 Apyryto apMaTypy, OpUeHTUpys aNeKTpoHarpesaTen Takum o6pasom, 4Tobbl NpeoTBpaTUTL NOBPEX-
[leHne OT OCTPbIX UM 3a3yO6pPeHHbIX MOBEPXHOCTEN, a Takke NOBPeXAeHne OT yaapoB, TPEHUS 1 Bubpauuu.
Heo6x0ANMO BbINO/HUTL NPOBEPKY U Y6e[nTbCS, YTO 3/IeKTpOHarpeBaTe b, BbIBOAbI, B TOM YMC/e U XON04-
Hblli(ble) BbIBOA(bI), MOTYT BblAepxaTb ABUKeHne n Bubpayuio Tpybonposoga 1 060pyaoBaHns.

MOHTaXHUK JO/HDKEH NOHUMATL 3HAaYEHWe 3/IeKTpoHarpeBaTe/IbHoN CUCTeMbI 41 06ecnevyeHuns oAHOPoj-
HOro Harpeea Tpy6onpoBoja 1 Apyroro o6opyaoBaHust  MOMHUTb, 4TO 060pyAOBaHne C 60/blueil Maccoi u
Tens00TBOAOM NOTpebyeT AOMNOHUTEIbHOTO 3/1eKkTpooborpesa. dnekTpoHarpesarte b O/KEH ObITb yCTaHOB/EH
Tak, 4To6bl CO3JaTb Kak MOXHO 60/1ee 6/IM3KNIA KOHTaKT C HarpesaemMoil NOBEPXHOCTb0. Korga Takoi KOHTakT
HEBO3MOXEH, Hanpumep Ha knanaHax, fJonyckaeTCcs UCMO/1b30BaTh TEM/IONPOBOAHOE YKPbITUE U3 PACCHNTAHHOM
Ha onpejeneHHylo TemnepaTtypy MeTananyeckoi onbri uan Apyrux TenaonNpoBOAHbIX MaTepuasnos.

OnekTpoHarpeBaTtesib He 0/KeH UMeTb CKNaAoK, CKpyUYnBaHuii, ero 4acTu He AO/DKHbI HACTUYHO Nepekpbl-
BaTbCs, NepecekaTbCa UK conpukacaTbCsa Mex/y co60i, ecnm 3To He NpelyCMOTPEHO cneLumnanbHo B UHCTPYK-
umnax noctaswuka. Cnegyet 06patuTb BHUMaHWe Ha MUHUManbHbIA paguyc nsrmba, onpefeneHHblii narotosute-
nem.

Mpu ycTaHOBKe aNeKTpoHarpesaTesnei JonyckaeTcs UCNo/b30BaTh TOMIbKO NOA/MHHbIE KOMIOHEHTLI. B npo-
TUBHOM C/lyyae cepTuuKaLns CUCTEMbl OKaXKeTCA HeleCTBUTESIbHOM.

8.3.7.2 NpAmasna npoknaaka

Heckonbko NpsiMbix aneKTpoHarpeBaTesnieli MOryT 6bITb paBHOMEPHO pacnpejesnieHbl N0 OKPYXHOCTU Tpy-
6onposofa. Heo6xoAnMO NpeAyCcMOTPETb JONOSIHUTESIbHYIO A/INHY 3N1eKTPOHarpeBsartesisl, HTo6bl KOMMNEHCUPO-
BaTb [lONOJIHNTE/IbHbIE NOTEPU Tena HagepxaTtenax Tpy6, nojBeckax, aHkepax uT. .

8.3.7.3 CnupanbHas npokniagka

Ha Tpy6onposoge 1 o60opyfoBaHuM HEOH6XOAMMO BbIMOHUTL pasMeTKy Laros cnupanm 4o yknagku kabe-
N1 CNMpasnblo, HA4YNHAA OT TOUKM MOAK/TUYEHNSA 3NEeKTPUYECKOTo NMTaHUsA 1 nogaepxmnsas Hebosblloe HaTsxe-
HUe 3n1leKTpoHarpeBsartesis BO BpeMs ero ykiajiku. He gonyckaetcs war cnupanm MeHble MAHUMasbHOrOo, YKa-
3aHHOTO B MHCTPYKL MW NOCTaBLyMKa.

CnupanbHyto npoknagky cnegyet BbiMONHATL TakMM 06pa3om, 4To6bl KnanaHbl 1 Apyrue getann MoOXHo
6bI/10 NETKO CHATL UM 3aMeHuTb. Ecnn B kOHLLe o60rpeBaeMoii cekLmmn octancs n3bbiTOK aflekTpoHarpesaTens
WK ero He XxBaTUo, War cnupanu cnegyet YKOPOTUTb NN YANUHUTB, 4TOGbLI cnvpasb 6bl1a paBHOMEPHON B
COOTBETCTBUM C MPOEKTOM.

MpumeyvyaHune — HeCMOTPs Ha TO. YTO CriMpasibHas Npoknagka Gosnee NOAXOAUT A/ KOPOTKUX BETBEW,
TPY6ONPOBOJOB 1 06OPYA0BaHUS, MNPOKIaAKa NPsSIMbIX MapasesbHbIX JIMHWA MOXET 6biTh NpegnouTuTesbHell u3-3a
MPOCTOTbI YCTAHOBKW U TEXHUYECKOTO 06CTY)XUBAHNS.

8.3.7.4 BcTpoeHHOe o6opyaoBaHue (Hanpumep, knanaHbl)

[lononHutensbHas A/ivHa aneKkTpoHarpesaTtens 4o/KHa 6bITb NPeAyCMOTPEHA B KOHCTPYKLUMN A1 KOMMEH-
cauuy AoNoNHUTENbHbBIX MOTePb Tensa Ha knanaHax, gnaduax, puabTpax, Hacocax u T. 4. 3Ty ANNHY criegyeT
1Cnosib30BaTh B COOTBETCTBUM C MHCTPYKLMAMM NOCTaBLLMKa.

QnieKkTpoHarpesaresib ciiefyeT ycTaHaB/MBaTb TakuM 06pa3om, UTO6bl MOXHO 6bI/1I0 €70 CHATb U 3aMeHUTb
YyNAoTHEHUA (HanpumMep, NPoKnagku Ha diaHLeBbIX COeAUHEHUAX) UNN NPOBECTM TEXHNYECKOe 06CnyXnBaHue
BCTPOEHHOro o60opyoBaHmnsa (Hanpumep, knanaHos 1 uNbTPoB) 6e3 nospexaeHns. Ecnv anekTpoHarpesaTenu
nepecekalwT BO3MOXHbIE UCTOYHUKM YyTeyek, Hanpumep naHLubl, OHU AO/IKHbI 6bITb YCTAHOBIEHbI TakK. YTO6bI
KOHTaKT C BblTEKaLW UM BeL,eCcTBOM 6bl/1 MUHUMASIbHbLIM.

8.3.7.5 3akpenneHue n HanoxeHne baHgaxa

KpenexHble NpuHaA1eXHOCTU AOMKHbI BblAepXnBaTb MakCMasbHy0 TemnepaTtypy uapyrme ycnoBus ok-
pyxatouieii cpegbl. MNpu NpAMoii Npoknafke Harpesartens ux cnegyet ycraHaB/inBaTb C MPOMeXyTkaMun He 60-
nee 300 MM, Npu cnupanbHOli Npoknaake — He 6onee 2000 MM. [lonoNHUTENbHbIE KpEeNeHus cnegyeT ycTaHaB-
nuBaTb Ha KoseHax, paHuax u 4pyrux npensTcTBUAX.

MpumedyaHune — Metannnyeckne 6aHgaxn cnegyeTt NCNOb30BaTb TONbKO AN1A KPensieHnsl afiekTpoHarpesa-
Tenen ¢ uenbHoMeTaIMYeckoli 060104KOA  Ha pr60nposo,qax n o6opy,qosaH|/1M N 3atarmBatb UX AN4a nogaepxaHua
KOHTakKTa C 060rpeBaeM017| NOBEPXHOCTLI0. C/IMLLIKOM CU/IbHAs 3aTsKKa MOXET MOBPeAUTbL d/1IeKTpoHarpesaTerb.
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8.3.7.6 WV3mepeHne conpoTuUBeHNs a/ieKTpoHarpesartens

Mpoueaype ncnbiTaHusA, NpuBefeHHOR B 8.3.4. AO/MKHbI 6bITb MOABEPrHYThHI BCE 3/IeKTpOHarpesarenu
nocsne ycTaHOBKW.

8.3.8 CoepguHeHna n KOHLOBAaA 3ajenka

Heo6xo04MMO nMpaBUbHO BbIMOMHATL KOHLEBYIO 3afesiky afekTpoHarpeBaTeseii Bcex Tunos. CoeanHe-
HUS 1 BbIBOAbI, BbIMOMHEHHbIE HA paboyeli nnowaake, 4O/XHbI TOYHO COOTBETCTBOBATL UHCTPYKLMSAM NOCTaB-
wuka. O6opynoBaHne C KOHLEBOW 3a4e/KOi, BbINO/IHEHHON Ha 3aBo4e, HEOGXO04MMO OCMOTPETb C LieNnbio ybe-
AUTBLCA. YTO 3afefKa BbINOSIHEHA NOJIHOCTLIO Y NPaBU/IbHO 0603HaYeHa u/unm mapkuposaHa B COOTBETCTBUY C
M3K 60079-30-1 (pa3gen 6). MOHTaXHWK LO/KEH NPOBEPUTL COOTBETCTBME HOMUHA/BHOTO 3HAYeHUsA Temnepary-
pbl COeANHEHWIA U KOHLLEBOW 3afe/1IKN YCNOBUAM 3KCNayaTaunu.

Heo6xo4MMo NpoBepuTL NOCef0BaTe NbHbIE 3/1eKTpOHAarpeBaTe v, KoHLeBas 3afesnka KoTopbIX 4O/HKHA
6bITb BbINO/THEHA Ha MecCTe, C Lenblo y6eanTbCs, UTO MOHTaXHas A/IMHa COOTBETCTBYET NPOEKTHON ANNHE 1
Harpyske. Ecnu KoHUeBY 3a4eKy anekTpoHadeBaTeneil ¢ MMHepanbHOW N3oasLmeii ocyLecTBASIOT Ha MecTe
MOHTaxa, OTpe3aHHble KOHLbl HE06XO0ANMO HEMEeA/IeHHO repMeTV3npoBaTh 415 NpefoTBpaLleHns nonagaHuns Bnaru.
[nsa napannenbHbIX 3neKTpoHarpesartenei obwas 4AnHa Lenu He foxHa 6biTb 60NbLIe ANTWHbI, PEKOMEHA0-
BaHHO M3roToBUTENEM.

8.3.8.1 KomnnekTbl ANA NOAKNOHYEHUA

KoMnnekTbl 415 NOAKNIOYEHUA 3neKTpoHarpeBatens A0/KHbl 6biTb HALEXHO CMOHTMPOBAaHbI B COOTBET-
CTBUW C MHCTPYKLMAMMN NOCTaBLYMNKA, 3allMLLeHbl 4158 NpefynpeXxAeHns BHELHETO NOBPeXAeHNsa nycTaHoBne-
Hbl Tak. YTO6bI MPefoTBPaTUTL MPOHUKHOBEHWE BOALI UK APYTUX 3arPA3HAIOLNX BELecTB, KOTOpble MOT/N bl
oTpuuaTtesibHO NOBAUATbL Ha UX UCNOMb30BaHUE UNN UCMPABHOCTb.

8.3.8.2 PacnpegenutenbHble KOPOOKN

Llenn anekTpoHarpesaTens fO/KHbI O6bITb NOACOEANHEHDI K pacnpefennTebHbIM KOpobkam, cepTuduLm-
pOBaHHbIM 1 COOTBETCTBYIOLLEr0 BMAA 3aLUTbl U UMEIOLLMM COOTBETCTBYIOLLYIO CTeNeHb 3alnTsl. Pacnpege-
NnTeNlbHble KOPOOKU AO/IKHBI BbITb PACMNO/TOXKEHbI KAK MOXHO 6/1MXe K TOUKE BbIXOfa 3/IeKTpoHarpesatens u
fonyckatb n060e paclunpeHmne Tpy6bl. Kpbiliku pacnpegennmTenbHbliX KOPO6OK HUKOTAA He cineayeT OCTaBNATh
OTKPbITbIMU.

8.3.8.3 XonopaHble BbIBOAbI

Heo6xoauMo npoBecTy NPOBEPKY C LeNblo y6eanTbCs, 4TO LWBbl BOLOCTONKME, KOrga 3T0 NPUMEHUMO, 1
3aszeMneHune gelictsyeT. X0noAHble BbIBOAbI, NP UX UCNOMb30BaHUW, LO/KHbI BbIXOAWUTb U3 TENNON30NALNN
Takum o6pasom, 4To6bl He 4ONYCTUTL NPOHUKHOBEHUSA BOAbI MW APYTMX 3arpsA3HAIOLWMX BewecTs. B mecTax, rae
XONOfHble BbIBOAbI BbIXOAAT Yepe3 TeNN0n30NALMUI0, OHW AO/MDKHbI 6bITh 3aLUULLEHbI.

XonogHble BbIBOAbI CeAyeT ycTaHaBAMBATb UK M3MEHATb HA paboueil nnowagke To/IbKO B CTPOTOM COOT-
BETCTBUWN C peKoMeHAaLnsaMun noctaswmnka. ECnm xonoAHble BbIBOAblI COEMHEHBI C 3/IeKTpOHarpesatensmm B
MeTannnyeckoin 060n04ke Nankol MArKMM UK TBEPALIM NPUNOEM, HA 3NeKTpoHarpesaTenn, H1 BbIBOAbI He [,0/1-
XXHbl UMeTb N3rM60B B6/IM3N NasHbIX COeANHEHWIA.

8.3.8.4 KabenbHble BBOAbI U YM/IOTHEHWS 3/1eKTpoHarpesaTens

YnnoTHeHna n/mnm kabenbHble BBOAbI, NOCTaBNSAEMble COBMECTHO C 3/ieKTpoHarpesaTensamm, 0o/KHbl O6bITb
cepTudunLMpoBaHbl. YNIOTHEHNA [O0/KHbI O6bITb NO/THOCTLIO YCTAHOBEHbI B KOPOOKY 1 noxaTbl 4515 ob6ecneve-
HWS MOSTHON repMeTUYHOCTU. Hencnonb3yemblie BBOAbI CefyeT 3akpbliTh 3araylkaMu. ECam ncnonb3yoT He-
pe3b60Bble BBOAbI, pa3Mep BBOAA A0/HKEH obecneynBaTb OCTATOYHbI 3a30p 419 pe3b60BOA YacTn ynnoTHe-
HMSA. MPU 3TOM KOHTpraika Ao/kHa 6biTb 3aTAHYTa C YN/IOTHUTENbHOW Wali6oi A5 YNNOTHEHNA calbHUKa B
o6onouke.

KoHueByto 3agenky npoBOAHWUKOB BbINONHAT (8.3.8.9) TONbKO NOCNE BbINOMIHEHNA BCEX APYTUX COeanHe-
HWIA N KOHLEBbIX 3a[e/10K, a Takke nocsie M3MepeHus ConpoTMBAEeHUs nsonsauymmn uenm (8.3.8.8).

8.3.8.5 TpeboBaHus k 3a3eM/1eHNI0

TpeboBaHUA K 3a3eMNeHNI0 cnegyoLine:

a) BHeLWHAA meTanmyeckas 060104ka, MeTananyeckas onsieTka U gpyroii aKBMBaneHTHbIV 31eKTponpo-
BO/HbI/i MaTepnan anekTpoHarpeBaTens fOo/HKeH ObliTb NPUCOEANHEH K CUCTEME 3a3eM/IeHNS 4151 CO3A4aHNA Ha-
OEeXHOl Lenu 3aseMneHns;

b) B yCTaHOBKax, B KOTOPbIX LieNb 3a3eM/IEHNS 3aBUCUT OT MeTaN/Inyeckoil 0607104k, MeTanInyeckoi
OonneTKn NN ApYroro sKBMBaNIEHTHOrO 3/IEKTPONPOBOAHOrO MaTepuana, ciefyeT yunTbiBaTb XMMUYECKOE CONpPo-
TUBNIEHNE MaTepuana, ecsiv BO3MOXHO BO3JeliCTBNE arpecCUBHbIX NapoB AN XNLKOCTER;

C) onaeTkn n 060/104KM N3 HepXaBelLw e cTanu, kak NpaBunio, UMeKT BbICOKOE CONMPOTUB/IEHNE U HEe MOTYT
obecneunTb HafEeXHYI0 Lenb 3a3eMneHns. Heo6xoaAnmMo paccMoTpeTb anbTepHaTUBHbIE cpefCcTBa 3a3emMneHuns
WA AONOJTHUTE/IbHYIO 3aLUTY 3a3eMNeHns.
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8.3.8.6 CoeanHeHne, cpalmBaHme n usMeHeHns

CoefMHeHne, cpawnuBaHne u USMEHEHUA 3/IEKTpOHarpesaTesis Ha MecTe yCTaHOBKMW CrieflyeT BbIMOHATb
TONIbKO B CTPOrOM COOTBETCTBMU C MHCTPYKUMAMU nocTasLmka. NposegeHune No60oi 3 aTnux paboT BO B3pbIBO-
OMacHO 30He aHHYyNMpyeT cepTUdMNKaT 3NeKTpoHarpeBaTe s Ha ero NpUMeHeHne BO B3pPbIBOONACHO 30He.

3T0. B YACTHOCTMN, OTHOCUTCA K106bIM N3MEHEHUAM, BHOCUMbIM B 3/IeKTPOHarpesaTenu, Tak kak noboe
N3MEHeHNe eMHNYHON ANINHBI BbI30BET U3MEHEHMe TENNI0BOW MOLHOCTN 31eKTpoHarpeBartens v NoBAnseT Ha
Temnepartypy 060/104KN. MI3MEHEHUSA [0/IXHbI 6bITb 3apUKCUPOBaHbI B JOKYMEHTaL NN CUCTEMBI.

8.3.8.7 OkoHueBaTenn

OKoHUeBaTeNb 3N1eKTpoHarpesaTens Ao/MKeH 6bITb HAAEXHO YCTAaHOB/IEH B COOTBETCTBUN C UHCTPYKLUAMMN
N3roTOBUTENSA M 3aLULLEH OT MEXAHUYECKOTO NOBPEXAEHUA U NPOHUKHOBEHUSA BOAbI UV APYTUX 3arpA3HAIOLLNX
BeLLeCTB, KOTOPble MOryT He61aronpMATHO NOBANATL HA €r0 UCNOb30BaHUe AW NPUroAHOCTb B AKCNyaTaunu.

8.3.8.8 McnbiTaHne conpoTUB/IEHUS N30ALMK LENW 3/IeKTpoHarpesaTens

NcnbiTaHne, ykaszaHHoe B 8.3.4. cnefyeT BbINOMHATbL Ha BCeX Lensax a/fiekTpoHarpesartesieli nocne MoH-
Taxa.

8.3.8.9 KoHueBas 3afesika NpoBO4HNKOB

BbIBOAbI f,0/1KHbI 6bITh 4OCTATOYHOrO pasmMepa 1 ¢ COOTBETCTBYIOL MMM XapakTepucTmkaMm 4aa nogknoye-
HUS K HUM NPOBOAHWNKOB, KOTOPbIE MOTYT ObITb O4HOXWUABHBIMU NN MHOTOXW/IbHBIMW NPOBOAAMY MU ChONBIOM.
Heo6Xx04MMO 3a4MCTUTL N30ALMUI0 BO U36eXaHne NoBpexaeHns NpoBoAHUKOB.

Mpeccyemble UM 06XXNUMHbIE COEAMHUTENN AO/XKHbI ObITb COOTBETCTBYIOLLErO pasMmepa utuna, yTBepx-
[EeHHOro AN AaHHOTo NPOBOAHMNKA. VIHCTPYMEHT ANA ONPECCOBKMN A0/)KEH COOTBETCTBOBATL JAHHOMY TUMY ap-
MaTtypbl ¥ 6biTb B MCMPABHOM COCTOSHUN.

dnekTpoHarpeBaTenu, KOTopble 6biIM yCTaHOBEHbI 6€3 BbINOMTHEHNA KOHLLEBON 3a4enKkun, OMKHbI O6bIThb
repMeTU3npoBaHbl 418 NpefoTepalleHns nonagaHua Bnarv 1 3awuweHbl 0T NOBPeXAeHns 40 BblINO/IHEHNA
KOHLLEeBOI 3a4eKN.

8.3.8.10 MoarotoBKka fOKYyMeHTaLUn

Tun, 4NVHa 1 3/1IeKTPUYECKMNE XapaKTEPUCTUKN KaxXA0ro a/ieKkTpoHarpesaTtesisa A0/DKHbI ObITb 3anncaHbl 415
BK/IIOYEHWNS B OKOHYATE bHbIN BapnaHT JOKyMeHTaLuumn. TOUKM CoOeUHEHNS HE06X0AMMO 3adUKCHpoBaTh B 4OKY-
MeHTauumn Ana BBoja B CXeMbl Tpy6onposoja M M3MepuTebHbIX NPU60pos.

8.4 YcTaHoBKa annapaTypbl ynpaB/sieHUsA N KOHTPO/A

8.4.1 O6wue TpeboBaHnsA

OTBETCTBEHHOCTb 3a YCTAHOBKY annapatypbl yNpaB/ieHUs U KOHTPOSIS U pacnpefeniuTesibHbIX WUTOB HeceT
MOHTaXHWK. DTN ycTpolicTBa obecneynBatoT, Kak MUHUMYM, 3alUTy OT CBEPXTOKOB 1 TOKOB KOPOTKOrO 3aMblKa-
HUA. aTakxe oTKNoYeHne. Kak npasunio, npefycMoTpeHa 1a unv nHas popma perynnpoBaHns Uam orpaHnyeHns
Temnepartypbl AN rapaHTuy 6e3onacHoii TeMnepaTtypbl AN NOBbILEHNS 3HEPreTUYeckoi oTgaun.

8.4.2 NpoBepka cOOTBETCTBUA 060pYyA0BaAHUA

BblGpaHHble KOHTPOEPbI, TEpMOCTaThl, 4aTUNKN U CBSA3aHHbIE YCTPOICTBA A0/IKHbI COOTBETCTBOBATL Tpe-
60BaHUSAM KO BCeil cucteme B OTHOLIEHMUN paboyeil TemnepaTypsl, cTenexun 3awuTtsl (IP) n Buga B3pbiBO3aLLUTHI.
CepTudprkaLma anekTpoHarpeBaTeibHbIX CUCTEM MOXeT NpeAnnucbiBaTb MCMOMb30BaHNe cneymnanbHbIX KOMNO-
HEHTOB. B Takux cnyyasx o6A3aTenibHO NCNO/b30BaTh TO/ILKO Te feTasin, KOTOpPble yKa3aHbl U3rOTOBUTE/IEM.

8.4.3 Tepmopenie n KOHTPONbHbIE yCcTpolicTBa

[laTunkn Tepmopesne MoryT IM6o 6bITb yCTAaHOB/EHBI HA TPY6e, NM60 HenocpeACTBEHHO N3MEPATL TeMnepa-
Typy cpefbl. KaknpaBunio, NpUMEHSIOT pe3nCTUBHbIE faTunky TemnepaTypbl, TEPMOCTaThl C KanWAAAPHbIMU TPY6-
KamMu 1 Tepmonapsl. Bce ycTpolicTBa KOHTPONAS TeMnepaTypbl UK faTHnKU J0/IKHbI COOTBETCTBOBATL BUAY B3pPbl-
BO3alUUTBI MO CTaHAAPTY.

Ecnu gaTumkn yctaHoB/eHbl Ha NOBEPXHOCTU 06bekTa, Heo6xoAnMo 3 heKTMBHOE TensoBoe conpsxe-
Hue. lnameTp nanuHa 4atinkos MOryT BIMATL Ha pe3ynbTaTbl U3MEpPEeHNA TemnepaTtypsbl.

MonapgaHve BoAbl M KOPPO3MOHHOTO Napa MOXeT Bbl3BaTb 0TKa3 TennoBbiX pesie. Kpbilwka kopnyca pene
BCerga AosxHa 6biTb 3aKpbiTa 40. BO BPEMS M NOC/e YCTAHOBKM, KPOMe C/yyaeB, Korja ee Heo6xoANMO OTKPbITb
ANA nonyyvyeHnsa goctyna.

8.4.4 laTuyunkun

8.4.4.1 O6wue TpeboBaHNS K yCTaHOBKE AaTunka

[laTunk fo/KeH 6bITb YCTAHOBJIEH U OPUEHTUPOBAH B COOTBETCTBUM C UHCTPYKUMAMU NocTasLwmka. He cne-
AyeT pacnonaraTb AaT4ynK B 30HaX HarpeBa BHELWHUM TENI0BbIM U3lyYEeHNEM, COTHEUYHbIM N3NYyYeHNEeM, TEXHO-
Nornyeckum Tensiom unm B6:m3n ob6orpesaemMoro 3gaHma. Heo6xoaMMo NpUHATL Mepbl 418 TOro, YTO6bI AaTymnK
npaBubHO onpefenan TemnepaTtypHble yC0BUSA Kak BHYTPU 30HbI, 060rpeBaeMoii aiekTpoHarpesartenem, Tak n
Ha yfaneHun oT KoHUua Tpy6bl unu oT Tpyboaepxartens. latumku, nsmepsatoLlmne TemnepaTtypy okpyxatluein cpe-
Abl. LOMMKHbI 6bITb YCTAHOB/IEHBI HA OTKPLITOM BO3yXe.
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Mpwn ycTaHOBKe gaTtymka Heo6xo4MMO 06ecneynTb ero XopoLLuii TeNI0BOM KOHTaKT ¢ Tpy6onpoBoAOM UK
060pyA0OBaHMEM U1 3aLUTY MPOTVUB NonagaHnsa TENIOU30ALMN MeXAY HAM N HarpeBaeMoli NOBepXHOCTbIo. Cre-
AyeT NPUHATbL Mepbl 4151 TOr0, YUTOGbLI HE NOBPEeAUTbL KanuaNApHY TPYOKY, TepMmonapy uimn BbiIBOA4bl TepMoMeTpa
CONMPOTUBAEHUSA UNN AATUUK U HE BbI3BaTb TakUM 06pa3om oL nbKy Hanagku.

Ecnun Heo6xovMMO HenocpeACcTBEHHOE U3MepeHVe TeMnepaTypbl OKpyXatoLein cpefbl, 4aTHnK fO/DKEH
OblTb yCTAHOB/IEH B M3MEPUTESNIbHbIX KAHaNax B COOTBETCTBYHOLL e€ NONOXEHNE, HANPUMEP BbiLe BO3MOXHOIO
YPOBHSA W/amMa B pe3epByapax.

M36bITOK KAaNUNAAPHON TPYOKN MOXET 6bITb NPONYLLEH NOA4 TENA0M3015LMNeR, ecnun ToNbKo obuwas anMHa He
npesbiwaeT 1 M. MOCKOMbKY B 3TOM C/yyae 06BbeM Kanuinspa MOXeT ObiTb TaKUM, YTO OH OTpuULATEsIbHO
noBANSAET Ha Hanagky.

KanunnnapHas Tpybka, Tepmonapa uau BbiBOAbl PE3UCTUBHbLIX AATUYMKOB TemnepaTypbl 40/KHbI BbIXOAUTb
13 Tenson3onAaLmm Takum o6pasom, YTobbl BHYTPb HE nonagana snara.

Bo MHOrMx cnyyasax MecTonosioxXeHue gatymka onpeaensatoT Ha aTtane NpoekTMpoBaHusa cuctemsl (7.6).
CneuunasnbHble MeTOAbl YCTAHOBKM [AaTYMKOB NpuBefeHbl B 8.4.4.2 — 8.4.4.5.

B.4.4.2 YcTaHOBKa faTtunka Tepmopene

[aTunk Tepmopesie ycTaHaBNMBalOT Ha MOBEPXHOCTMN TPy6bl MM 060pyA0BaHWSA B MON0XEHNE, B KOTOPOM
onpefensieMoe 3HayeHue Temnepartypbl 6yneT npefcTaBUTENbHbLIM A5 BCel CXeMbl. JaTuuk A0/KeH 6biTh
yCTaHOBJ/IEH Tak (PUCYHOK 7). YTOObl Ha HEro He BO3AeicTBOBaNa TeMnepartypa a/iekTpoHarpeBartens uav gpyrue
chakTopbl, HANpMMep Tena00TBOASILLME YCTPOUCTBA U COMTHEYHOE U3/TyHEeHUeE.

8.4.4.3 YcTaHOBKa gaTyvKa yCTpONCTBa OrpaHnyeHns Temnepartypsbl

[laTunk ycTpoiicTBa orpaHnyeHns Temnepartypbl ycTaHaBNMBaKT Ha NOBEPXHOCTU TPy6bl N o6opyaoBaHUs
B M0OJIOXEHMe, B KOTOPOM onpegensieMas Temnepatypa 6yaeT npeAcTaBUTeNIbHON 415 BCell cxeMbl. 14 Toro
4YTOObI TEM/I0BOE pesie TOYHO pearnposBasio Ha MakCMMasibHYo TeMnepaTtypy NOBEPXHOCTU 3N1eKTpoHarpesartens,
Heo6Xxo0MMO yaenuTbL 0cob60e BHUMaHne BbIGOpY MeCTONONOXEHNS, cnocoba KpenneHa u yctaBki. OTOT MeToq,
YyCTaHOBKM laT4MKa OCHOBAH Ha U3BECTHOM COOTHOLLEHUW MeXAy TemnepaTtypoii o6opyAoBaHusa v TemnepaTtypoi
060/104KM 3/1IeKTpOHarpeBaTens Npu 4aHHOW BbIXOAHOW MOLHOCTU. MpuMep TUNWYHOI yCTaHOBKM faTumka pene
TemnepaTtypbl NpMBefEeH Ha PUCyHke 7.

Heo6xoanmMo ycTaHOBUTL pene TakuMm 06pa3om, 4Tobbl TeMnepatypa 060104KM aneKTpoHarpeBaTens He
npesblllana npegenbHyo TeMnepaTtypy B HauxyALWwnx ycnosusax (Hanpumep, HanpsxeHve ¢10%. anektpoHarpe-
BaTesib Ha BEPXHEM npegesne 0nyCTUMO MOLHOCTM, OTCYTCTBME KOHTaKTa 3/1IeKTpoHarpesaTens ¢ Tpy6onpoBso-
nom/o6opyaoBaHneM, BbicOKas TemMnepaTtypa oKpyxatLiein cpefbl, OTCYTCTBMUE BHELUHEW KOHBEKLMN).

[na yeneli anekTpoHarpesaTens, npefHasHaYeHHbIX 418 NPUMEHEHUS C YCTPONCTBaAMU perynnpoBaHnsa
HanpsXeHns, BO3MOXHAa YCTaHOBKa AAaTYMKOB C NPUMEHEHNEM MeTO4O0B, NPUBeAEHHbIX B 8.4.4.4. 8.4.4.5. 3Tn
MeTo/bl NO3BOAT ONepaTUBHO pearnpoBaTtbh Ha ObICTPbIe U3MEHEHNA TeMnepaTypbl 060/104KM 3NEKTpoHarpeBa-
Tens. BbI3BaHHbIE 0TKA30M YCTPOWCTBA peryMpoBaHna HanpsXXeHus.

PucyHoK 7 — TununyHasa yctaHoBka
AaTtunka CUCTeMbl ynpasieHusa K
f[aTtuvka Tepmopesne

8.4.4.4 PerynmpoBaHue c orpaHuyeHrem TemnepaTypbl C NOMOLLbIO0 faTYMKa HA NOBEPXHOCTU 3/1eKTpOoHa-
rpesatens

Ha pucyHke 8 nokaszaHo, 4TO AaTumK TeMNepaTypbl yCTaHOB/IEH HEMOCPEACTBEHHO Ha a/1eKTpoHarpesarene,
KOTOPbIi HAXOAMTCA B NPSIMOM KOHTAKTE C HarpeBaeMoii NoBepPXHOCTbI0. Ana o6ecneyeHns TOUHOro TeN10B0Oro
COMpPsXEHUsI C aNleKTpoHarpesaTeseM Heo6Xo04MMO yCTaHaBIMBaTbL AATUNK C NPOKNAAKON U3 MeTanimyeckoi
honbrm Mnn TENONPOBOAHBIM KOMNAYHAOM.

Heo6x0AMMO NPOBEPUTL, HTO MECTOMOJIOKEHME AaTUMKa TUMMYHO AN cCaMOii ropsadelt Touku. CpeacTso
KpenseHus gatunka Ha anekTpoHarpesartesie 40/KHO rapaHTUpoBaTh, YTO KPenseHne gatumka He ocnabHeT co
BpEMeHEeM M NoJ BO34eliCTBMEM TeMnepaTypbl, a Takke npu 6yayLieM TeXHUYECKOM 06CyXMBaHUN.
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3TOT METOA YyCTaHOBKM faTumka He npeAHasHaueH ANs U3MepeHus camol ropsiueii yactu afiekTpoHarpesa-
Tens (kotopas, BEpOATHO, HAXOANTCA B TOUKe, r4e OTCYTCTBYET KOHTAKT C 060pyA0BaHueM). YKkasaHHblil MeTos
[LO/KeH GbITb UCMO/Ib30BAH TO/LKO NPU 3a4aHUN YCTABKM Pe/e Ha YPOBHE HUXE NpefenbHoin Temnepartypsl.

PucyHok 8 — [laTunk orpaHuunTe-
N TemMnepaTypbl Ha MNOBEPXHOCTU
3aneKkTpoHarpeBaTtens

MpeumyLecTso faHHOro MeTo4a COCTOUT B TOM. HTO OH CBOAMUT K MUHUMYMY Neperpes, CBA3aHHbI UCKIIO0-
YNTesNIbHO C TOUYKON n3meperus. OfHakKko B HEKOTOPLIX C/lyYasx n3MepeHHas Temnepartypa ropsueii Touku MmoxeT
6bITb HMXXE CaMOli BbICOKOV TemnepaTtypbl 3/1eKTpoHarpeBaTens B TOYKaX C MIOXVM TEN/10BbIM CONPsSXXEHNEM
mexofly a/lekTpoHarpesaTesiemM U HarpeBaeMoil NOBEPXHOCTbIO, YTO HEO6XOAMMO YUUTbIBATL NPU HACTPOIiKke TeM-
nepaTtypbl OrpaHnyYnBaloLLErO YCTPOKCTBA. TaK Xe Kak TensooTAavy fgaTynka. 3To HECOOTBETCTBME 3aBUCUT OT
COOTHOLLEHMA Macc gaTynka 1 afekTpoHarpesaTtens (COOTHOLWEHME AMaMeTpPOB) U yAebHOV TENI0BOWN MOLLHOC-
™ (BT/m).

Mpu HenocpeCTBEHHOM KOHTaKTe C HarpeBaemMoli NOBEPXHOCTbIO U M3-3a TeM/I0BOI MHepLUnN MOryT 6b1Tb
NpYMeHeHbl yCTaBKU fiaxe 60/71ee HU3KOro 3Ha4eHus, YTobbl yuecTb NnepexoiHble SBfeHns (Hanpumep, Bbl3BaH-
Hble 0TKa30M MosyNpoBOAHUKOBbLIX 3/IEMEHTOB KOHTaKTa). B HEKOTOPbLIX C/yyasx gonyckaeTcs pasjeneHue Ciox-
HbIX Leneil Ha Lenu ¢ MHAMBUAYA/IbHbIMU TEMMNEPaTYPHbIMU OFPaHUUYNTENAMMU.

B.4.4.5 PerynvupoBaHue c orpaHuyeHnemMm TemnepaTtypbl C MOMOLLbIO NCKYCCTBEHHOIO ropsAYero nATHa

Ha pucyHke 9 nokasaHo pasmelleHne gatynka 0S8 U3SMepeHnsa TeMnepaTtypbl MCKYyCCTBEHHOMO ropayero
NATHA, KOTOPOe [J0/KHO NpeAcTaBAATbL CO60I camMyto ropsAUyto TOUKy a1eKTpoHarpesaTtens. OT0T MeTo MOXeT
CNYXWUTb albTEPHATUBHLIM METOO0M A/151 NPUMEHEHUA C NOC/e0BaTe /IbHbIMU 3/1eKTpOHarpesaTensamu.

B cnyuasnx, korga npyuMeHeHve metoga, npueeaeHHoro B 8.4.4.4, He N03BO/IAET HAJEXHO KOHTPOMIMPOBATb
Temnepatypy NnoBePXHOCTN CUCTEMbI B Hanbosiee He6NaronpPUATHLIX YCI0BUAX, NPU UCMOMb30BaHUN MeToja UC-
KyCCTBEHHOI0 ropsyero naTHa MOXeT 6bITb MO/TyYeH HEKOTOPbI JONONHUTE bHbIA KO3 PULMEHT 6€30NaCHOCTH.
B aToM cnyuyae Tennon3onsaunio yctaHas/iMBaloT MeXAy 3/1eKTpoHarpesaTesieM U Harpesaemoi NoBePXHOCTbIO.
Torgapgatunk orpaHnYMTENa TemnepaTypbl yCTaHaBIMBAOT B HENOCPEACTBEHHOM KOHTAKTE C 3/1eKTpoHarpesare-
nem.

A>B*C

N — anekTpoHarpeBaTenb S — Aatuuk Temnepa

Typbl; J — TemmnepaTypa MCKYCCTBEHHOI rops-

yero nATHa. O — TemnepaTypa B TOYKE M3Mepe-

Husi; C — Touka C MJIOXMM TEmnnoBbIM COMpsXe

unem LiHMYHOE ropsiuee NsiTHO); O - Temnnouso

NAUMSA  MexAy aneKTpoHarpeBaTefnieM W Harpetoi
NOBEPXHOCTLIO

PucyHok 9 — [laTunk orpaHuyntens temnepa-
Typbl B KauyecTBe MWCKYCCTBEHHOIO ropsuyero
nATHa
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[na rapaHTum TOro, 4To TemMnepaTypa Ha NCKYCCTBEHHOM ropsiyem NATHE Bbille, YeM TemnepaTtypa anek-
TpoHarpesaresif B TOUKE M/10X0ro TEN/10BOro conpskernnsa (temneparypa C), TENI0U301AUNA f0/MKHA ObITb NpUMep-
HO B 2 pasa A/IMHHee gaTuyuka. M3-3a Hen3bexHoro paccemBaHus Tenna CoO6CTBEHHO AaTYMKOM M3MepeHHas
Temnepatypa B geiictBuTenbLHO Bbilwe TemnepaTypbl C. HO HUXe, YeM hakTuyeckas TemnepaTtypa ropsayero
naTHa A. 9To HeCOOTBETCTBUE, KOTOPOE 3aBUCUT OT COOTHOLLEHNS MacC AaTyuka 1 anekTpoHarpesartesisa (COOTHO-
LeHne AnameTpoB) N OT yAe/IbHON TeN/I0BOI MOLWHOCTK (BT/M), yunThiBaKOT NPU yCTaHOBKE TEMNepaTypbl OrpaHu-
ynTens.

MpenmywecTso 3Toro MmeToga — 6bICTPAsA peakyns Ha HeMCNpPaBHOCTH, HaNpPUMep Ha OTKas perynsatopa
TemnepaTypbl, 0TKa3 ycTpoiicTBa peryiMpoBaHnsa HanpsXxeHns naym Ha nepeHanpshkeHne. B HEKOTOPbIX cnyvasx
JonyckaeTca pasfiefieHne CAOXHbIX Lenein Ha uenu ¢ MHAMBNAYyanbHbIMU TeEMNepaTypHbIMN OrpaHuyuTeNnsaIMN.

8.4.5 OkcnnyaTtauus, kKannbpoBka n 4OCTYN K perynatopy Temnepatypbl

HacTpoliku perynsitopoB u orpaHmynTeneil Temnepatypsl He06xoAMMO nepecmaTpuBaTh BO BpeMS Nycka B
akcnnyaTauunio. B 3aBUCMMOCTUN OT BO3MOXHOCTEWN UX HACTPOIKN OrpaHnunTenn temnepaTypbl AO/KHbI BbITb ON-
NomM6upoBaHbl 414 3aWnTbl OT HeKBaTMMULMPOBAHHOIO PerynpoBaHus.

YCTpoIlicTBO perynnpoBaHus TemMnepaTypbl U AaT4MKN AO/KHBI 6bITb MOBEPEHbI MPU NYCKE B 3KCNyaTauuto.
Perynatop TemnepaTypbl f0O/IKeH 6bITb yCTAHOB/EH HA TpebyeMytlo TemnepaTtypy 1 NOBTOPHO KannbposaH (ecnu
Heo6Xxo4nMo). PYHKLNOHANBHYO NPOBEPKY CNefyeT BbINONHATb, Perynvpysa ycTaBky Temnepartypbl, Noka pery-
NATOp TEMNEPATYPbl He NpUBEAET B AelicTBME 3N1eKTpoHarpesaresib.

Bce faHHble n3mepeHuii 4OMKHbI 6bITb 3aperncTpupoBaHhbl.

8.4.6 HeobxoanMble U3MEHEHNSRA

MpoBepsAT MakCcMManbHy TemnepaTypy NOBEPXHOCTUN aNieKTpoHarpesarteneii. Ecnm 3HauyeHnsa n3aMepeH-
HOV TemnepaTypbl OTK/IOHATCSA OT fONYCTUMbIX 3HAYEHUI A TeMnepaTypbl NOBEPXHOCTU WM OT pacyeTHbIX, He06-
XOA4MMO BbINOMHUTL KOPPEKTUPYIOLLME AeliCTBUS U BHECTU U3MEHEHUS B CUCTEMY.

8.5 YcTtaHoBKa Tension3onaummn

8.5.1 Obwune TpeboBaHusA

Bbi6op 1 ycTaHoBKa Tennonsonauuy (Takxe cM. pasgen 5) — 370 OCHOBHbIE 3/1leMEHTbl YCTaHOBKMN 3N1eKTPO-
HarpeBaTte/lbHOW cucTeMbl. TensIon30aLnto, Kak NPaBnsIo, MPOEKTUPYIOT TakuM 06pa3oMm, YTo6bl B 3HAUNTESTbHON
cTeneHn KOMNeHCMpoBaTh NOTEpU Tenna HarpeBaTesibHON cucteMbl. CnefoBaTenibHO, NPO6aEeMbl C 30NAUNEN
HenocpefCcTBEHHO BANAIOT HA NPOU3BOANTENbHOCTb CUCTEMbI B LLe/IOM. MUHUMM3aLMA paccessHUs aHeprum no-
3BO/IAET COKPATUTL 3KCMIyaTaLuNOHHbIe pacxoAbl, yyyllaeT XapakTepucTUKN U NOBbILIAaeT HarpesBaTe lbHY0 CNo-
COBHOCTb CUCTEMBbI. YCTaHOBKA TENI0U3015LMUM A0/MKHA 6bITh NPOBEAEHA B COOTBETCTBMMW CO BCEMU NPUMEHUMbI-
MU HauMOHaNbHbIMU CTaHAapPTaMn U MECTHbIMY NpaBuiamMu.

8.5.2 MoprotoBuTenbHasa paboTa

Heo6Xx04MMO NPUHATL MePbl, YTOGbI 3aLUNTUTL 3/1IeKTPpOHAarpeBaTeIn 0T MEXaHUYECKOro NOBPEXAEHUA 1
nonagaHunsa Bnarn nocne MoHTaxa afiekTpoHarpesartesneli 1 40 yCTaHOBKM Teniom3onauun. o Havyana ycTaHOBKM
pekomeHAyeTcsl, UTO6bl C NOMOLLbI0 MHXEHEPHO-TEXHNYECKOTO NepcoHasna paboyeii naowaakm 6bina HanaxeHa
CBfA3b MEX/AY MOHTaXHWKOM 3N1eKTpoHarpesartensa u n3arotosutenemM Tenaon3onayun. Tenaomsonaunsa goxHa
6bITb yCTAHOB/IEHA KaK MOXHO BbICTpEe noc/ie MOHTaXa 1 UcnblTaHns anekTpoHarpeBaTeneil. CMOHTUPOBAHHbI
3/1eKTpoHarpeBaTtesib 4O/KEH 6bITb UCNbITaH B cOOTBeTCTBUM € 8.3.8.8.

Heobxoavnmo npoBecTu cneaytouiue npoBepkn 1 npouesypbl:

a) NpoBepuTb, COOTBETCTBYIOT IN TUN. 3HAYEHWE BHYTPEHHErO AnamMeTpa 1 TONLWMHA N30Naunm Tuny u 3Ha-
YEHUAM yKa3aHHbIX BEIMYMH, UCNONb30BaHHbIM Npu BbibOpe anekTpoHarpesatens(ei). Ecnu tonwmnHa nsonsa-
LN OT/IMYAETCS OT TONWMHbI, YKa3aHHOW B TEXHUYECKNX YCNOBUAX, OyAeT HEBO3MOXHO NOAAEPXKUBATb rapaHTu-
poBaHHyt0 pabouyto TemnepaTypy unm TemnepaTtypy NnoBepXHOCTM U B CBA3W C 3TUM COOTBETCTBME TEMNepaTtyp-
HOMY Knaccy:

b) BO BpEMS XpaHeHMUs, TPaHCNOPTUPOBKM M YCTAHOBKM 06ecneynTb BPEMEHHYI0 3aLnTy OT NOroA4HbIX YC/10-
BUiA. 4UTOGbI N36€eXaTb NonagaHus Bnarv B TeN10M30158LMNI0 NO4 ee 3alUTHOE NMOKPbITUE NN OGLUNBKY.

8.5.3 ¥cTaHOBKa TENNON30NALNOHHbBIX MaTepnasnos

Tennonsonaunsa foxHa bbiTb yCTaHOB/IEHA HA BCE CeKLUKM Tpybonposoa 1 060pyAoBaHNs, BKIoYasa diaH-
Lbl. KnanaHsl, Tpyboaepxarenu. koneHa, T-obpasHble coeAUHEHNS UT. 4. Ecnun B cucTeme ycTaHOBNEHbI TPY6HbIE
UNN CUNBbPOHHbIE KOMNEHCAaTopPbl, HE06X0AMMO NPeAyCMOTPETb ANA HUX Takyto TeENN0M30NALMI0, YTOGbLI OHA He
yxyalana Tepmuyecknii KMJA anekTpoHarpeBatebHO CUCTEMBI.

MoxeT noTpeboBaTbCs TeN/0M30NALMUA 6oNbLIEro pasMepa, 4To6bl OHa BAOCTATOYHON Mepe 3akpbiBana
3neKkTpoHarpesaTenb U 06opyaoBaHme. jpyrne npuHUUNbLI yCTAHOBKM TENTOU30NALUN BKNOYAOT B cebsa cnepy-
ouee:
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a) A0/DKHbI 6bITb BblAepXaHbl OCTATOUYHbIE PACCTOAHMA MexXay Tpybamu n mexay Tpybamu nuyactamm
CUCTEeMbI, YTOGbI OGbl/1a BO3MOXHA yCTaHOBKa TeN10M3015LuMu;

b) TONWMHA M30NALUN AOKHA COOTBETCTBOBATL YKa3aHHOW HOMUHANbHO TO/LLMHE BO BCeX Toukax. Heo6-
XOAUMO CNeAunTb 3a TeM, YTOObI He 3aienaTb aNleKTpoHarpesaTenb B U30/15LMI0, NOTOMY YUTO 3TO MOXET Bbl3BaTb
noBbIWEeHNe TeMnepaTypbl B 060/104ke. EcAn ykasaHHbIi pasMep M30a8UUN HETOYHO NMOAXOAUT, AoNycKaeTcs
MUCnonb3oBaTh N30NALUI0 cneaytowero 60nbLIero pasmepa, YTobbl 3aKpbiTh 3N1€KTPOHarpeBaTe b.

C) BCe LWBbI AO/KHbI ObITb FEPMETN3NPOBaHbI A4NA NpeAynpexAeHusa nonagaHnsa snaru. Tam. rae aTo Bo3-
MOXHO. LWBbI LO/IXHbI 6bITb PACNOIOKEHbI B HUXKHEM CermeHTe Tennonsonsyum (180e). Tennonsonsaums AomKHa
6bITb yCTAHOB/IEHA Takum 06pa3om, 4Tobbl o6ecneynBaTb a6COMOTHO repMETUYHbIN BXOA 3/1eKTpoHarpesartenei
M TemnepaTypHbIX AaTYNKOB NN KaNUNNAPHBIX TPY6OK;

d) Tennonsonauma goxkHa 6bITb paspesaHa v NJI0THO NOJOrHaHa AN npeaynpexaeHns nosBAeHUs BO3-
AYWHbIX 3a30p0B. CThIKM CETMEHTOB cnefyeT pacnofnaratb B ropu3oHTanbHONW NAOCKOCTU, YTOGbI YMEHbLWNTb
noTepto Tenna 3a cyeT KOHBEKTUBHbIX TEM/I0BbLIX NOTEPb.

€) BO BpeMs yKnaAku Tension3onauun Heo6xogmmo cnefmnTb 3a TeM. YTO6bI He NOBpeMTb 3/1eKTpoHarpeBsa-
Tenb. PacnonoxeHue anekTpoHarpeBartenei, TemnepaTtypHbIX 4aTYNMKOB N APYTUX YCTPOUCTB HE JO/IKHO ObITh
VN3MEHEHO;

f) pekomeHgyeTCca npyMeHeHne MeTannnyeckol obrn C Lenbio 3akpbiTh 3/1eKTpOHarpeBarte b Ha knana-
Hax n apyrom o60pyaoBaHUN HenpasBuIbHON hOPMbl, YUTOGbI He O0NYCTUTL 0BMOTKM 3NeKTpoHarpesartena Tensno-
nsonsymeis;

[1) He fonyckKaeTcs NpUMeHeHe TenI0M30AALNOHHbLIX MaTepuasioB C BbICOKUM COAepXaHnem rasiongos Ha
3anekTpoHarpeBaTenNax C OTKPbITbIM CTa/IbHbIM KOXYXOM WU ONNETKOM.

8.5.4 O6osouka

B cnyuasix, korga npegycmoTpeHa Metannnyeckas 060104ka, He06xoaAnMo ybeanTbCs, 4UTO HEM30aUpo-
BaHHbI€ KOHLbl MeTas/In4eCckoi KOHCTPYKLUN HE KOHTAKTUPYIOT HEMOCPEACTBEHHO C 3/IeKTPOHarpeBaTenaMm unm
X KOMMOHEHTamMW.

30HaMun HanboNbLIEro pucka cunMTalT crefytoLine;

a) hnaHubl. MeTannnyeckan KOHCTPYKLMUA AO/KHA 6bITb OTPe3aHa, U OroN1eHHbIN y4acTOK TENN0M301ALMN
[0/KeH 6bITb 06paboTaH NoAXoAALWMM HeabCcopobUpPyOLWNM COCTABOM;

b) knanaHbl. NMpegBapuTenbHO NPUrOTOBNEHHASA N30/1ALUMOHHAsA 060104Ka A0KHA UMETb N36bITOUHYIO ASTMHY
M AO/KHA JOXO4UTH O CMEXHON 06WwuBkK Tpybonposoaa;

c) koneHa. L- unn T-o6pasHble coeguHeHns. He cnegyeT BCTaBISATb CyCUnMeM 060/104KY CMEXHOI cekuymum
npsAMoii Tpybbl B KONEHO, 4TOObLI HE NOBPEeAUTb 3/IeKTpoHarpeBaTenb.

MpepnoyteHne cnegyeT oTAaBaTh KOJSIEHAM C 3aMKOBbIMU CEKLMSAAMU C 3aBasibLl0BaHHbIMK Kpasmu. Hecxsa-
ThIBAKOLWMIACA repMETUK CiefyeT NCNOMb30BaTbh MEXAY NepexecTbiBalWMMNCA CEKLUNSAMU METaI/IMYECKNX No-
rogHbix 6apbepos o6ono4ek. Mpu MCNoNb30BaHUK 3aKNenoK UM camonapesarLnxcs BUHTOB cnegyeT y6eanTb-
CA, 4YTO ANMHA N 6oro ceepna UM BUHTA TakoBa, YTO OH HE CMOXEeT MPOHUKHYTb CKBO3b TEMNIOU30NALMUI0 1
noBpeAunTb YCTAHOB/IEHHYIO NOJ Hell aneKTpoHarpeBaTe/ibHyl0 cucTemy.

MpepynpeguTenbHblie 3TUKETKU, YKasbiBatoLme, 4To Nog Ten1on3onsaumnein yctaHoBneHa anekTpoHarpesa-
TefbHas cucTemMa, JO/KHbI ObiTb NPUKPENIEHbl K 060/104Ke C MPOMeXyTkaMu He 6onee 6 M. DTN ITUKETKM
[OJ/IKHBI 6bITh TaKXe NPUKpeneHbl kK 060/104Ke Ha KaxablM KianaHoM unu Apyroii eguHuleii obopyaosaHus,
KOTOpas MOXeT HYX[aTbCA B NeEPUOANYECKOM TEXHUYECKOM 06CNYXMUBAHUN.

8.5.5 NcnbiTaHne cCONPOTUBAEHNA U3ONALKUN LLenu B yCNOBUAX aKcnayartayuu

McnbiTaHnsa, ykasaHHble B 8.3.4. NPOBOASAT Ha BCEX LensAx 3/iekTpoHarpesaTens nocne MoHTaxa. MNpu atom
[,0/MKHO 6bITb BbINONHEHO TpeboBaHWe K U3MEPEHHOMY CONPOTUBNEHMWIO N30NALUN, KOTOPOE AO/MKHO BbiTb He
MeHee 5 MOwm.

8.5.6 BusyanbHblil KOHTPO/b

Mpw BU3yanbHOM KOHTpPOJie He06X0A4MMO Yy6eanTbeA B Cneayowem:

a) Bnara He MOXeT NPOHWKHYTb NOJ U30/1ALMI0 B pe3ysibTaTe ee pas3pyLleHns Nof BIMAHNEM aTMOCHEPHbIX
BO3/eiCTBUIA (NpaBUIbHOE NOIOXEHVE NePEKPbIBAIOLLUXCA YACTeN NN 3arHyThlX KDOMOK);

b) ckonb3awme coegnHeHuna (MM nogobHbIe coeAUHEHNSA) Ha 3alMTHOW 060104Ke AOCTATOYHO TMbKne,
4YTO6bl aMOPTM3NPOBATL N1H060E ABUXEHNE NPU PACLUMPEHNN;

C) BUHTbI, BblGpaHHbIe A1 KpeneHns, COOTBETCTBYHOT TO/LMHE 3aLUNTHOM 060/104KN, YTOObI UCKNKYNTL
N6y BO3MOXHOCTb NOBPEXAEHUA 3NeKTpoHarpesaTenein unn temnepaTypHbIX aT4NKOB;

d) pasamepbl BXOA0B B 3alUTHY 060/104Ky A1 3/1eKTpoHarpesaTeniell, TemnepaTypHbIX 4aTYNKOB U T. 4.
TakoBbl, YTO KOHTAKT HEBO3MOXEH. B yacTHOCTK, ANA OTBETBEHUII 060104Ka A0/MKHA 6bITb AOCTATOYHO LNPOKO
paspesaHa.
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B) CTbIK/ B 060ON0OYKE M BXOAbl B TEMION30ALMUI0 XOPOLLO repMeTU3NpoBaHbl 31acTUUHbIM, He3aTBepeBa-
IO MM FepMeTUKOM, KOTOPBbIA YCTORUYNB KXMMNYECKOMY BO3AEMCTBUIO M Pa3noXeHno 1 cTabusieH no pasmepam.

8.5.7 [JokymeHTauusa

Matepuan Tenn1on30NALUN 1 CO TONLWMHA JO0/MDKHBI BbITh YKa3aHbl B LOKYMEHTaLNN.

8.6 KoopanMHupoBaHue pacnpefenuTenbHON Lenyu ¢ napanienbHOW Lenbio

Mpu MOHTaxe napansienbHO LLenun Kaxao0i cXoMbl 3/1eKTpoHarpesartesis He06x04MMO NCMOb30BaTb YCT-
pOWCTBO 3aLmnTbl OT 6POCKOB TOKa. Pasmep 1 TMn pacnpefenntesnibHON NPOBOAKN U HOMUHANbHbIE XapakTepmucTu-
KM 3aLWUTHbIX YCTPOCTB NapanienbHoli uenu cnegyeT BbIGUpaTb Ha OCHOBE MYCKOBbIX TOKOB 3/IeKTpoHarpeBarte-
N8 M UX NPOAO/KUTENBHOCTU NPU MUHMMA/IbHO BO3MOXHO TemnepaTtype afiekTpoHarpesaTens.

8.6.1 YCTPOWCTBO 3alNTbl OT 3aMblKaHNA Ha 3eMJII0

Heo6xoAnmo npefycMoTpeTb YCTPOWCTBO 3aluTbl OT 3aMblkaHWS Ha 3eM/l0 B COOTBETCTBUM C
M3K 60079-30-1 [nyHKT 4.3, nepeyucnenue d)].

8.6.2 YCTpPONCTBO 3aWUThI Lenn

Heo6xo4MMO NpoBEpPUTL, YTO:

- 3alMTHOe YCTPOICTBO COOTBETCTBYET HOMUHABHOMY TOKY (MpV NepBOHa4YasbHOM 1 feTasbHOM OCMOT-
pax).

- 3alMTHOe YCTPONCTBO CEepTUNLMPOBAHO KaK COOTBETCTBYIOLLEE BCEM NPVMEHUMbIM HaLWOHANbHbIM U
MeXAyHapoAHbIM Tpe6oBaHUSAM U Tpe60oBaHUAM K AAaHHOMY BUAY B3PbIBO3aALLUThI.

8.6.3 Mapkuposka/mgeHTudukaymnsa

MocTosiHHaa MapkuposKa/mgeHTuduKaumnsa omkHa 6biTb BbINONHEHA ceyolWwmnm o6pa3om 1 NnpoBepeHa
Ha cooTBeTCTBME TpeboBaHMAM K Mapkuposke M3K 60079-30-1:

a) Bblk/louaTeNb napannensHoi uenw;

b) yCTpoOWCTBa KOHTPONA U CUTHaNM3auuu;

C) NOAKM0YEeHNE NUTaHNA 3/1eKTpoHarpesarTens;

d) HomMep uenu 1 ycTaBka 415 Kaxoro Tepmopene.

MapKknpoBKy BbINOMHAKT cornacHo M3K 60079-30-1 gns KaxAo0i Lenu anekTpoHarpeBaTe s Ha COOTBeT-
CTBylOLLE pacnpefennTenbHON Kopobke.

8.7 BBopg B aKcniyaTauuio

8.7.1 NMpeanyckoBoe ucnbiTaHne

KoHTponbHyto Tabnuvuy 415 npeanyckoBoi npoBepky (Tabnuua 3) He06X0ANMO 3aM0/THUTL U COXPaHUTb.

8.7.2 dyHKUMOHANbHAA NpOBepPKa N OKOHYaTeIbHbIVi BApMaHT JOKYMeHTauunum

dnekTpoHarpeBaTenu f0o/MKHbI O6biTb BBEAEHbI B 3KCNyaTaLl o Nocne ycTaHOBKN TENI0U30NALUN U Bbl-
NOJSIHEHWSA 3/1IEKTPONPOBOAKN. Bo Bpems nycka anekTpoHarpesarens Heo6xo4MmMo BeCTu NPOTOKONbI (Tabnuua 4)
1 COXPaHUTb UX.

8.7.2.1 ®yHKUMOHaNbHAA NpoBepkKa

BbinonHAwT cnepyowme yHKUUOHAbHbIE MTPOBEPKHU:

a) 3aMblKaloT BCe napassiesibHble Lenu 1 NpoBepsaoT ToK. MoXeT noTpe60BaTbCA BPEMEHHbIN LWYHT ANS
yCTpOICTBa perynnpoBaHns Temneparypbl;

b) NPOBEPAIOT, YTO KOHTPOJIbHbIE NN CUTHA/BbHbIE Lieny paboTaloT. MoxeT noTpe6oBaTbCS BPEMEHHbI
WYHT Ha KOHTaKTax:

C) noAroTaBAMBalOT NPOTOKO MycKa B aKCnayaTaLumio 4N KaXA0l Lenn anekTpoHarpeaTtens (tabnuua 4).
OT0 NO3BOMNT 3aperucTpupoBaTh BCe faHHble 06 CMbITAHMAX U NYCKe B aKCnayataymio:

d) 3anucbiBalOT 3HAYEHNS COMPOTUBIEHNSA 3/1EKTPUYECKO N30NALMN AN KAXKA0r0 M3MEPEHUS, BbINOHEH-
HOro no MeToAuke, npueBeaeHHoli B 8.5.5:

€) 3anncbiBalOT 3HAYEHUA NMPUNIOXEHHOTO HANPSXXEHUA U NOTYYEHHOTO TOKa Yepe3 5 MUH nocne BKAYe-
HUA. a Takxe Temnepartypbl Tpyb6onposofa, ecnv Tpebyercs;

f) npoBepsAtOT, YTO6LI CUTHAMIbHbIE U KOHTPO/IbHbIE KOMMNOHEHTbI paboTanu Kak 3afaHo;

n) y6expaatTca, UTO NoBepka KaMbpoBKU Npu yCTaBke perynatopa Temnepartypbl 6bisia BbIMOSHEHA 1
perynsatop yCTaHOB/IEH HA 3TO 3HAYeHwue.

87.2.2 OkoHYaTeNbHbIli BapuaHT AOKyMeHTaLum

OTBevatolas TpeboBaHMAM 1 eAnHO06pa3Has OKYMEeHTaLNA Ha Lenu afekTpoHarpesaTens ABAseTcsa oc-
HOBOVi 3KOHOMWYHOTO TEXHWYECKOTo 06CYXMBAHNSA AaHHOTo 060pyA0BaHUsA. STO 0COHEHHO BaXHO AN1A yCKope-
HNS HAXOXAEHUA U yCTpaHEHUS HEMCNPaBHOCTEl B Lienu, a Takke Heo6xoanmo Ana 6onee NpocToro, 6LICTPOTo 1
MeHee J,0pOororo BbINOMIHEHUA creLanucTamm no afiekTpoHarpeBaTelbHbIM CUCTEMAM BCEX TPeBYyeMbIX NU3MeHe-
HWUI 1 paclwnpeHunii cUCTeMbI.
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[ns ceTeBbIX aNeKTpoOHarpeBaTeibHbIX CUCTEM, NPeAHAa3HAYEHHbIX 418 NPYUMEHEHNS BO B3PbIBOONACHbLIX
rasoBbIX cpefax, (hopmMa NPOeKTHO AOoKyMeHTaLun noapo6HO onpefesieHa B OnMcaHuy COOTBETCTBYHOLW el cuc-
TEMbI.

[lokyMeHTauna 4Na Kaxaon HarpesaTesibHON Lienu anekTpoHarpeBaTens A0/XHa BKNoYaTb B cebs cneay-
IoLWNe 3/IeEMEHTbI:

a) KoHCTpyKTOpCKas v ucnbitatesibHas foKyMeHTaums:

1) CopepxaHue.

2) Cxema Tpy60npoBoja, nokasblBalLas Lenn asiekTpoHarpesartenisi U MECTOHAX0XAeHne 3fiekTpuyec-
KX BBOAOB, COEAMHEHWU, cpaleHnii. T-06pasHbIX COUIEHEeHN, KOHLeBbIX 3a4e/10K N Temneparyp-
HbIX aTYMKOB A1 pPeryinpoBaHnsa u orpaHnyeHmnsa Temneparypsbi.

3) lna pe3epsyapos, cxema anekTpooborpesa.

4) MepeyeHb Tpy6 1 N30NALNN.

5) lnvHa o4HOl Lenu anekTpoHarpesarens.

6) PacuyeTHble gaHHble 1 pa3mepsbl.

7) MepeyeHb MaTepnanos.

8) IHCTpYKL MM NO MOHTaXy 3N1eKTpoHarpesartens.

9) Cxema kabenbHbIX COEANHEHWNI 3NeKTpoHarpeBaTens.

10) OnucaHne 1 UHCTPYKLMUM NO yCTaHOBKE TeMnepaTypHbIX 4aT4MKOB.

11) NMyckoBble 3anucy anekTpoHarpesatens (tabnuua 4).

12) Sniopbl pacnpegeneHuns tTemnepartypbl.

13) CepTudomkaT ycTaHOBKM.

b) dnekTpuyeckne cxembl:

1) MoHTaxHasn n aneKkTpuyeckas cxemsl.

2) CxeMbl OKOHEYHbIX COeAVHEHNIA, pacnpeenvTesibHble YCTPONCTBA C NepeyHeM geTtaneil.

3) VIHCTPYKLUMM MO MOHTaXxy.

c) Apyroe:

1) TexHM4eckme onucaHna v pyKoBoACTBa A5 KaXA01 efnHULbI 060pyA0BaHuMS.

2) dyHKLMOHaIbHasA cxeMa, coriacoBaHHas ¢ MHXEHepPOM-KOHCTPYKTOPOM.

3) CepTudmkatbl COOTBETCTBMA OT OpraHa no ceptudpmkauny o6opysoBaHns NS B3pbIBOOMACHbIX cpefs
(Npy Heo6xoAUMOCTH).

9 TexHWyeckoe obCyxXnBaHue

9.1 O6uwwmre TpeboBaHns

PekoMeHayeTcs NpoBOAUTL TEXHUYECKOe 06CnyXnBaHue, ykasaHHoe B Tabnuue 5. no rpaduky He pexe
04HOro pasa B rof. bonee vactblvi u/mnu 6onee getanbHblli OCMOTP MOXET NOTPE60BATLCA B KOPPO3NOHHBIX UK
APYrnX He6NaronpUATHBLIX YCNO0BUAX UK NPU HANTMUYNK BbICOKOTO pUcKa MexaHnyecKoro nospexgexnns. Heo6xo-
AMMOCTb 60/1ee YacTbIX OCMOTPOB OnpefenseTcs no onbITy paboTbl M NyTEM KOHCY/IbTaLuii ¢ enagenbLem/nonb3o-
BaTesieM yCTaHOBKMU.

Bce MeponpuaTMa No TEXHUYECKOMY 06CNYXUBAHUIO AO/KHbBI 6bITb 3anucaHbl B XXypHan TEXHUYECKOTo
o6cnyxmeaHua (Tabnmua 5) n coxpaHeHbl B 4OKYyMeHTaLUn CUCTEMbI.

9.2 HaxoxaeHune HeucnpaBHocTel

Heob6xonMbl cneunanbHble MeTofbl NoUcka, YTo6bl 06HaPYXMBaTb HEVCMPABHOCTY B 3/1IeKTpOHarpesaTe b-
HbIX CUCTEMAX, NOKPbITbIX TEM/ION30A5LMENR N MeTanmyeckoii 060104Koli. He06X0ANMO TaKkkKe NPOKOHCYNbTUPO-
BaTbCA y pa3paboTynka anekTpoHarpeBaTebHOW cMcTeMbl. YacTo npuynHamMn HencnpaBHOCTel MOryT 6bITb Me-
XaHn4yeckne NoBpexaeHnus, KOppo3us, neperpes Uau nonagaHne snaru.

[nA BbIABNEHNA 3TUX HEMCNpaBHOCTEW JO0/MKHbI 6bITb BbINO/THEHbI Ciefylolne onepauuu:

a) No AO0KyMeHTaunmn cucTembl HEOH6X0AMMO TOYHO ONpeAennTb PAcNooXeHUe anekTpoHarpesaTebHoON
cuctembl. Ecnn aTtoro 6yaeT HeOCTaTOYHO, MOXeT 6bITb UCNOMb30BaH 3/1EKTPOAMHAMUYECKU N3MEPUTENbHbIN
npu6op, paboTatowuii npu yactote 1000 'y, ANA NoJayn curHana B aeKTpoHarpeBaTeibHOe YyCTPOCTBO C Le-
Nblo NpocneanTb Tpaccy afiekTpoHarpesaTens No 3BYKOBOMY CUrHany, nogaBaemMomMy npubopom;

b) Heo6X04MMO OnpefenunTb TUM HEUCNPABHOCTU, HANPUMeEp: pa3oMKHyTas Lenb UK yTeyka Ha 3emMio;

C)ecnn umeeTcs pasoMKHYTas Lenb UM HU3KOoe CONPOTUB/IEHMNE MO OTHOLWEHMIO K 3eMne (Hke 500 Om),
MOXeT 6bITb MICNONb30BAH NPMGOP, padoTaloLWwmii N0 MeToAy OTPAXKEHHbIX UMMNYIbCOB UK METOAY OTPaXKEHHbIX
BOJIH. [lpyrne HencnpasHOCTU cneayeT BbIABNATL NPUOGOPOM TUNa N3MepmuTenbLHOro MocTa.
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9.3 YcTpaHeHue HeucnpaBHoCTel

Mocne onpeaeneHnss MECTOHAX0XAEHNS HEMCNPABHOCTU NOBPEXAEHHbI/i KOMNOHEHT LO/IXEH ObITb 3aMe-
HEH 1Y OTPEMOHTUPOBAH B COOTBETCTBUYM C TpeboBaHUAMM HACTOALWEro cTaHaapTa. MoBpexaeHHble yacTu ycTa-
HOBKM A0/KHbI GbITb NPOBEPEHbI BCOOTBETCTBUM C Tabnuueii 4. n pesynbTaTbl NPOBEPKW AOKHbI 6bITh 3anMcaHbl
B COOTBETCTBUM C Tabnuuei 5.

10 PeMOHT

10.1 O6wue TpeboBaHUA

Mocne onpefenerHna NPUYNHBLI HEMCNPABHOCTK Lenun criefyeT yCTpaHUTb NOBpeXAeHUs, OTpeMOHTMPOBaB
Ha MecTe U 3aMeHNB KOMNOHEHTbI. PEMOHT Ha MecTe lonyckaeTcsa NPOBOAUTL UL b B Cyyae, ecnu cobntoge-
Hbl CnefyoLimne ycioBus:

a) PEMOHT He A0J/XeH NPUBOAUTL K aHHYTMPOBaHUI0 cepTudmkaTta Ha cepTUULMpoBaHHOE YCTPOICTBO.
JTt0601li PEMOHT CEPTUANLNPOBAHHbBIX YCTPOWCTB, MCMOJ/Ib3YEMbIX B ONACHbIX 30HaX, A0/XEH ObiTb NPOBEAEH B
CTPOroM COOTBETCTBMM CO BCEMU CNeLuanbHbIMU MHCTPYKLUAMU, BKIIOYEHHBIMU B NPUIOXEHNE K cepTudnkaTy;

b) coOXpaHeHbl MPOEKTHbIE N KOHCTPYKLUMOHHbIE XapaKTEPUCTUKN 3/1eKTpOHArpeBaTesis, Hanpumep MexaHu-
yeckast NPOYHOCTb M BOAOCTONKOCTb;

c) cnoco6 pemoHTa peKkoMeH0BaH pa3paboTynkoM aneKTpoHarpeBaTelbHOM CUCTEMbI, UM Xe onpeaeneHsbl
BCe cnevumnanbHble maTepuasnbl U UHCTPYMEHTHI;

d) B npouecce peMOHTa He BO3HUKHET HUKaKO 0NacHOCTW Ha MECTHOM YPOBHE;

€) nepcoHan, ocyLwecTBAAILWMNA PEMOHT, AO0/DKEH NPOITM 06yYeHne B COOTBETCTBUY C 8.2.6.

B 8.3.5 onpepeneHbl TpeboBaHMA K 3aMeHe KOMMNOHEHTA.

10.2 BbINONIHEHNE pEMOHTA 3/1eKTpoHarpeBaTesibHbIX CUCTEM

10.2.1 MexaHnyeckme noBpexgeHns

MpumeuvyaHune — Ecnn ceTeBoii anekTpoHarpeBaTtesib nNpexze He Gbil NOA HaNPsXeHUeM N MexaHuyeckoe
noBpex/jeHne NpuBeno Kk Npo6ot 3/1eKTPON30NALMN, pa3beNHEHNIO NPOBOAOB WUAX MONajaHuio Blark, PeMoHT, Kak
npaBuio, BO3MOXEH.

Ecnun HencnpaBHOCTL 0O6HapyXeHa TO/IbKO NOC/Ie 3/IEKTPUYECKOro NoACOeJMHEHUSA U NOBPEXAeHe Npo-
13010 Ha He6O/bLWOM yyacTke, ciefyeT NpOBECTV OCMOTP 3/1eKTPOHarpesaTesis Ha PaccTosHUN 1 M ¢ Kaxaoi
CTOPOHbI OT MecTa NoBpexXJeHus, 4Tobbl onpeaennTb, 6blna v NoBpexjeHa 3N1eKTPOU30NALNA B 4PYTUX MecTax
KPOME TOYKN MEXaHUYeCKOro noBpexaeHus.

10.2.2 NMoBpexaeHne n3-3a Kopposnu

MpumeyaHune — Ecnu noBpexaeHne Bbl3BaHO Kopposmeﬁ W OrpaHW4yeHo HebOoMbL UM YY4acTKOM, PEMOHT, Kak
npasunsio, BO3MOXEH.

Ecnu anekTpoHarpesartesib NoBpexjeH 60/1ee yem B O4HOV TOUKe UK Nolaib NOBPEXAEeHHOro yyactka
BeNuka, erocnegyeT 3aMeHUTb.

10.2.3 MoBpexaeHne n3-3a neperpesa

PeMOHT gonyckaeTcsi NPOBOAMTL TO/IbKO B TOM C/lyyae, ec/iv NoBpexjeHne orpaHnyeHo He6oNbLnM yya-
CTKOM.

Mpn nof03peHnn OTHOCUTE/BHO OLINGOK B KOHCTPYKLUW CUCTEMBI C/lelyeT NPOBECTN OLeHKY 3/IeKTpoHarpe-
BaTens.

10.3 MeToabl peMoOHTa 31IeKTpoHarpeBaTenei

10.3.1 O6uwue TpeboBaHusa

MpumeyaHnune — MeToabl, UCNONb3YyeMble NPU PEMOHTE 3/1eKTpOHarpeBaTenei, 3aBucAT OT TunNa 3/1eKTpoHa-
rpesatenisa U ero u3rotosuTens. [letasibHoe paccCMOTPeHWe MeTO[0B Haxo4uTCcAa 3a npegenavu o6nactu npuMmeHeHunAa
HacToAwero ctaHgapTra.

Kak npaBnio, peMOHT CeTEBOT0 3/1eKTpoHarpeBaTensa 3akn4aeTcs B IMHENHOM cpaluBaHuy uam coegm-
HeHWUW Yepes pacnpefenuTenbHyo KOpooky.

O6uwmne MeToANKN, KOTOPbIE AO0/DKHBI ObITb MPUMEHEHDI, NPUBEAEHbI B HACTOSLWEM pa3aene, 0gHaKo cne-
AyeT MCNoNb30BaTb TONIbKO METOAbI, MaTepuanbl AN MHCTPYMEHTbI, PEKOMEHA,0BaHHble NOCTaBLLUKOM.

10.3.2 NInHeliHOO cpalwmnBaHue

YpaneHne noBpexAeHHOro yyacTka a/leKkTpoHarpeBartesis He J0/DKHO 3Ha4YnMTeIbHO U3MEHATb XapakTepuc-
TWKWU 3N1eKTpoHarpesaTtessi No CPaBHEHUIO C UCXO4HbIMW pacyeTHbIMU XapakTepuctmkamm. Heo6xo4MmMo NpUHATL
Mepbl 415 TOTO, YTOObI NHEHOe cpalyuBaHe He MOABEPrasoch Harpyskam npu akcnayatauum. 3Toro MoXxHo
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[O0CTUYb, UCNONb30BAB AONOSIHUTENbHbLIN BUTOK C 11060 CTOPOHLI CTbiKa. Y4acToK AnnHONW 150 Mm ¢ no6oin
CTOPOHbI CThIKA HE AO/IXEH GbITb M30THYT NPV NOBTOPHOM MOHTaXe Ha 06bekTe, Take Heo6xoaMMo ob6ecneymnTb
XOPOLUNIA KOHTAKT.

10.3.3 CoepgunHeHne yepes pacnpepenntenbHy KOpoo6Ky

PEeMOHT He L01XEH 3HAUNTENIbHO N3MEHSATb XapakTePUCTUKIN 3N1eKTpOHarpeBaTe s No CpaBHEHUIO C UCXO -
HbIMW NPOEKTHBIMUN XapakTepucTuKkamu.

Mpu ncnonb3oBaHMM XONOAHbIX BbIBOAOB 3/1€KTPOHArpeBaTesib U CTbIKM NOC/Ie PEMOHTA [0/KHbI 6bITh
NPOYHO 3aKpenneHbl Ha Tpy6onpoBoAe, 4Tob6bl 06ecneunBaTb TpebyeMblli KOHTAKT. BBefeHVe XON04HbIX BbIBO-
0B 1 KOHL,EBbIX YCTPOICTB B pacnpegennTenibHy0 KOpobKy cneayeT BbIMOMHATbL B COOTBETCTBUMN C UHCTPYKLUA-
MW U3roTOBUTENSA.

10.4 3a3zemneHune

Ecnu anekTpoHarpeBaTtesin 3a3eMJsieHbl C MTOMOLLbIO MeTaIMYeCcKoi onaeTkn, MeTannyeckoli 060/104KkM
WM 3KpaHa 13 hobrn, LEeNOCTHOCTb M HEMPEPbLIBHOCTb 3a3€M/IEHNS HE AO/KHbI ObIThb HAPYLUEHbI B pe3ynbTate
pemMoHTa.

10.5 UcnbiTaHuA

OTpeMOHTUPOBAaHHbIN aNeKTpoHarpeBaTe b 4O/MKEH BblAepXaTb BCe UCMNbITaHWA, yKasaHHble B 8.5.5, g0
NOBTOPHOI YCTAHOBKMN.

Ta6nuuya 3— MNpeanyckoBble NPOBEPKM U NPOTOKOS MOHTaxa HarpeBaTens

MecToHaxoxgeHune Cucrtema Homep npoekTa YepTexu

Homep nunHuu Homep anekTpoHarpesa- Knaccudukaumsa 30HbI TemnepaTtypHaa knaccudu-
Tens Kayuns

Homep naHenu MecToHaxoxaeHune Homep uenn Tok/HanpsxeHne uenun

M3roToBuTENb 3NnekTpoHa- Mogenb anekTpoHarpesa- MOLWHOCTL HarpesaTens (BT) Ha eAnHWLY ANVHbI 1HOMU-
rpesartens Tensa HanbHOe HanpsxeHune

MpoBepuTb CEPTUMUKALNOHHYIO MapKUpPOBKY

M3rotoBuTenb merommeTpa/mogens 3HavyeHue HanpsxeHus ToYHOCTbI'I3MepUTenbHbIi
AvanasoH

[LaTa nocnegHeii noBepku merommetpa

N3roToBuTeNnb aMnepBoNbT- 3HauyeHWe conpoTMBNEHUA  TOYHOCTb/M3MepuTenbHbI AnanasoH
ommeTpa

MCMNbITAHNA 3NEKTPO- WcnbiTatenbHoe 3Havye- [Jarta WHuymnansl
HATPEBATENA Hue/3amevyaHus
MpunmMeyaHne — MuUHMMANbLHO [ONYyCcTUMOE CONpPoOTUBAEHME wu3onaumm — 20 MOM. MwuHuManbHO

AOonycTUMOe ucneliTaresibHoe HanpshxxeHne — 1000 B nocTtosiHHOro toka. OgHako 1000 B NOCTOAHHOIO TOKa PeKOMEeH-
fyeTca ANs aneKTpoHarpesaTteneil ¢ MuHepasnbHoOh nsonsayneit. 2500 B NOCTOAHHOIO TOKa — ANA 3/1eKTpoHarpesare-
neil ¢ nonMMepHoOIt nsonsyuei.

1 Mpuemka matepuana Ha KaTylike

MpoBepka uenun Ha 06pbIB B KaTyl ke

MpoBepka CONPOTUB/IEHNA U3ONALUUN B KaTyllKe

2 3aBeplieHne ycTaHoBKM Tpy6onpoBoga (paspelweHne Ha Havyano MOHTaxa a/eKkTpoHarpesartens)

3 Tlocne moHTaxa

4 HarpeBaTeslb yCTaHOBNEH (paspeleHne Ha Hadyano ycTaHOBKM TENON30NALUN)

HarpeBaTenb ycTaHOBNEH MpaBU/ibHO Ha TpyGonposofe,
pesepByape unau o060pyAoBaHNM

HarpeBaTenb ycTaHOBNEH NPaBU/IbHO Ha knanaHax, Tpy-
6oaepxatensx U APYrux Ten100TBOASLUX yCTpOcTBAX

KOMNOHEHTbI MPaBU/IbHO YCTAHOBMEHbl W 3agenaHsl (nNu-
TaHue. repmeTusaumsa T-o6pasHbiX COeAUHEHWI)

MOHTaX BbIMOSIHEH B COOTBETCTBUM C UHCTPYKLUSMU U3TO-
TOBUTENA U CXeMoli uenei
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5 YcTaHoBKa TENNOW30NsLNN 3aBeplueHa
MpoBepka uenn Ha 06pbIB

McnbiTaHWe COMPOTUBIEHUS W30MALUMN
CNCTEMA MPOBEPEHA:

6 MapkupoBka W unaeHTUduKauus  3aseplleHbl (CM.
M3K 60079-30-1. pa3gen 6)

7 HarpeBaTenb HafeXHOo 3a3emsieH

8 PerynsaTtopbl TemnepaTtypbl NpaBuibHO YCTAHOBAEHbI U
ycTaBku MpoBepeHs.l

9 Bce pacnpegenuTenbHble KOPOBGKN CEPTUDULUPOBAHDI
M 3aKpbITbl

10 Tenson3onsauns 3awueHa oT NorofgHblX ycnoeuit (sce
WBbl TEPMETU3NPOBaHbI)

11 3apenaHHble KOHLbI, 3aKpbiTble MecTa cpaluBaHuii oT-
MeYeHbl Ha u3onupylouieit o6wnske

12 YepTexun, TexHuM4Yeckas fOKYMeHTauus u3rotosutens

Bbinonxun: KomnaHusa fata
MopTBepgun: KomnaHusa fAata
MpuHan: KomnaHus fata
YTtBepaun: KomnaHusa fata

Ta6nuya 4— MNpoToKON Nycka HarpeBaTens B aKcnayaTaunto

MecTtononoxexue Cuctema Homep npoekTa YepTtex(n)

Homep nuHum Homep HarpeBatens Knacc 30Hbl TemnepatypHas  knaccu-
dukaymns

Homep naHenu MecTononoxeHune Homep uenu HanpsxeHune uenu

N3rotoBuTenb Harpeeatenss Mopenb HarpesaTens MouwHocTb HarpeBatens (BT) Ha eguHULy AvHbI / HoMK-

HafbHOe HanpsxeHue
MpoBepnTb CEPTUPUKALNOHHYIO MapKNPOBKY

NHOOPMALWNA OB SNTEKTPOHATPEBATENE

O6uwas npoekTHas ANnHa 3NeKTpoHarpesaTens O6wWwas AnnHa yCTaHOB/IEHHOTO HarpeBaTens
Tun Tennousonsyuu TonwuHa Tennon3onsaunm
MNopaepxusaemas Temnepatypa Tpy6onposoaa MakcumanbHas Temnepartypa Tpy6onposoga

MCNbITAHNA SNEKTPOHAITPEBATENA (AaHHble M3 NPOTOKO/la MOHTaxa Harpesartens)
lMpoBepka 3neKTpMYeckoro conpoTuBnexHns /paspoiBa uenun [B omax (Om)]
MpoBepka conpoTuBneHns anektpousonauyun [B meromax (MOm)]

Temnepatypa okpyxatlLlieii cpefbl BO BpeMsi UCMbITAHWI

farta HanpsaxeHnune nepemeH- Tok (A)
nposefeHuns HOro Toka. B
MaHenb Mnouwagka 1 chasza 3 asbl
NTnHna daza A dasa B daza C HeiliTpanbHas
Myck

Yepes 5 MuH

Yepe3 4y
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Temnepatypa okpyxatlLlieil cpefbl BO BpeMs WCMbITAHUSA

TemnepaTtypa Tpy6onpoBoga B Hayane UcnbiTaHus

PaccunMTtaHHas MOLWHOCTb Ha eAnHULY ANUHbI (BA/M)

Yepes3 4 4

Yepes 4y

PErYNATOP TEMMNEPATYPbI: Tun

Pene HarpesaTtens

Pene npepenbHoli Temnepa-

Typbl

Tun

Onpegenexne Temnepary-
pbl OKpyXatoueii cpeabl

OnpegenexHvne Temnepary-
pbl TpyGonpoBoga

MecTononoxeHue

TepmoperynaTopbl 0TKasMGpoBaHsbl

®YHKLUMOHNPOBAHME TEPMOPEry/NsiTOPOB NMPOBEPEHO

ABAPUMHASA CUTHANIU3ALNAXKOHTPO/b: Tun

Temnepatypa

Tok HarpesaTvens

OcTaTouHbIli TOK

MoTepAa HanpsxeHus

Apyroe

Bbicwee 3HaveHune Huswee 3HauyeHue

Huswee 3HauveHne

Bbicwee 3HayeHue

Perynuposka

3awunTta OT 3aMblKaHUA Ha 3eM/K0: TUM

KoHTponbHas Toyka Temne-
paTtypbl

KoHTponbHas Touka Temne-
patypsbl

®yHKUNOHNPOBaHWE NpoBe-
peHo

®YHKLMOHMPOBaAHME NpOBE-
peHo

®YHKLMOHMPOBaHME MpoBe-
peHo

dyHKUMOHUPOBaAHME npose-
peHo

®yHKUNOHNPOBAHUE NpoBe-
peHo

YcTtaHoBKa M3mepeHHbI TOK WcnbiTaHa B pa6ote
BbinonHun: KomnaHusa fata
MopTeepaunn: KomnaHusa Aata
MpuHan: KomnaHusa Nata
YTtBepaun: KomnaHusa [Nata
Ta6nuya 5— TlpaukunxypHan TeXHUYeCKoro o6cnyxmeaHma

MecTononoxeHue cuctemsbl Cuctema YepTexwu

Homep anekTpoHarpesaTens

MopaknwyeHne nutaHusa

T-o6pa3Hoe noacoeguHeHune

CpauwusaHue

Pene anekTpoHarpesartensa

Homep naHenu

WHdopmaunm o uenu
AnvHa uenu
PacueTHoe HanpsixeHue
3awnTta OT OCTATOYHOrO ToKa (Tmn)

YcTaBka ycTpoiicTBa OTKIOUYEHUS MO
0CTaTOYHOMY TOKY

OcmoTp
Homep uenun
Jata

O6o03HauyeHune

Homep naHenu BbikAOYaTENA

Homep nosntoca BbikaovaTens
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Tennonsonsauunsa

MoBpexaeHHaa n3onsaumaobwmska
BogoHenpoHuuaemMocTb xopowas
OTCyTCTBME U30NALUN'OBLLNBKN
MpucyTcTBMe BNaru

KoMnoHeHTbl HarpesaTens
O60n04KN, TEpMeTUYHbIe KOPOGKMN
MpucyTcTBue Bnaru

MpusHakn Koppo3nmn

BbiyBeTwNe NpoBoAa MOAKIOUYEHNS
Harpesartens

Pene HarpeBaTens v orpaHn4yeHns BbICOKO TemnepaTtypsbl
Pa6ouas xapaktepucTuka

YcTtaBka pene

SNEKTPUYECKNE XAPAKTEPUCTUKN

TecTupoBaHue CONPOTUBIEHUS U30NALUN (WYHTUPYlOLWEe pefie Npu Heo6xogumocTun), cMm. 5.1.3 n pasgen 7 HacTos-
uero craHgapra

McnbliTaTenbHoe HanpsxeHue
3HauyeHne no merommeTpy. MOM
HanpsixeHue nutaHus HarpeBaTens
3HauyeHne Ha UCTOYHWNKE MUTaHUSN
3HayeHne Ha NOoAKNYEHUN

Tok yepe3 HarpeBarTe/sb

MokasaHue B nepuof oT 2 40 5 MUH [B am-
nepax (A))

Moka3saHue yepes3 15 mMuH [B amnepax (A)]

TOK 3aMblKaH1A Ha 3eMJi0

KommeHTapuu v geiicteus

BbinonHun KomnaHusa [ata

YTtBepaun KomnaHus faTta
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Ta6nuuya JA.1

O603HayYeHne CCblI0YHO

MeXAyHapo4HOro CreneHb
CTaHgapTa cooToCcTCcTansa
M3K 60050-426 0T
M3K 60079-0:2004 MOD
M3K 60079-1:2005 0T
M3K 60079-7:2001 oT
M3K 60079-10:2002 0T
M3K 60079-14:2002 0T
M3K 60079-17:2002 0T
M3K 60079-30-1:2007 0T

MpumevuaHune —
COOTBETCTBUA CTAHAAPTOB:

FOCT P M3K 60079-30-2—2009

MpunoxeHnune OA
(cnpaBo4HOE)

CBefleHUsA 0 COOTBETCTBUYU CCbINTOYHbIX
MeXAyHapoAHblX CTaHAAPTOB CCbIJTOYHbIM HaLMWOHaNbHbLIM CTaHAapTam

Poccwuiickoit depgepauyunmn

O603HavYeHe 1 HauMeHoBaHue cooTBeTCcTBylOUWEro
HauuoHa/IbHOTro ctaHpapTta

FOCT P MOK 60050-426—2006 MexayHapoAHblii 3neKTpoTexHuyec-
Kuii cnoBapb. TnaBa 426. nekTpoo6opyaoBaHne AN B3PbIBOONACHbIX
cpep

FOCT P 52350.0—2005 (M3K 60079-0:2004) 3nekTtpoo6opyaoBaHue
ANA B3PbIBOONACHbLIX ra3osbix cped. YacTb 0. O6wune TpeboBaHus

rOCT P 52350.1—2005 (M3K 60079-1:2003) 3/1eKTpo060py0BaHme
ANA B3pPbIBOOMNACHbLIX ra3oBbiX cpef. HacTb 1. B3pbIBOHENPOHMLUAEMbIB
060104k «6>»

FOCT P 52350.7—2005 (M3K 60079-7:2006) 3nektpoo6opyaoBaHue
ANA B3pblBOONACHbIX rasoBblix cpef. YacTb 7. T[loBbllWEHHAN 3awuTa
BMaga «e»

FOCT P 52350.10—2005 (M3K 60079-10:2002) 9nekTpoobopyaoBa-
HUe [Ns B3pbIBOOMNACHbLIX ras3oBbix cpef. Yactb 10. Knaccudukayus
B3PbIBOOMACHbIX 30H

FOCT P 52350.14—2006 (M3K 60079-14:2002) 3nekTpoobopynosa-
HVe ANA B3PbIBOONACHBIX ra3oBbIX cpef. YacTb 14. OneKkTpoycTaHOBKM
BO B3PbIBOOMNACHbLIX 30HaX (KpOMe MoA3eMHbIX BblpaboToK)

FOCT P 52350.17—2006 (M3K 60079-17:2002) 3nekTpoobopypnosa-
HVWe ANA B3pbIBOOMACHbLIX ra3oBbiX cpef. YacTb 17. NMpoBepKka n TeXHU-
yeckoe 06CNyXMBaHWE 3/1EKTPOYCTAHOBOK BO B3PbIBOOMACHbIX 30HAX
(kpomMe noA3eMHbIX BblpaboTokK)

FOCT P M3K 60079-30-1:2009 Bs3spbiBoONnacHble cpepbl. Pe3ncTus-
Hblli pacnpegeneHHblii anekTpoHarpeBaTenb. Yactb 30-1. O6wune Tex-
Huyeckne Tpeb6oOBaHNA U METOAbl UCTbITaHWIA

B HacToswel Ta6nuue NCnonb3oBaHbl Cleayloumne yCcnoBHbe 0603HaUYEHUS CTeNeHn

- FOT — naeHTUYHbIE CTaHAapThl.
- MOD — moauguuMpoBaHHble CTaHAapPThHI.
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