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[lpegucnoBue

Llenn v npuHuunbl cTaHgapTtu3auun B Poccunckon degepaumm yctaHosrneHol PeaepanbHbiM 3aKOHOM
oT 27 aekadbpa 2002 r. Ne 184 - &3 «O TeXHN4eCKOM perynmpoBaHun», a npasuna npuMeHeHnsa HauMoHanbHbIX
ctangaptoB Poccunckon depepaummn —FOCT P 1.0—2004 «CtaHpapTtuzaums B Poccunckon Peaepaumm.
OCHOBHbIE NONOXEHUS»

CBepeHUA o cTaHpapTe

1 104rOTOBJIEH ABTOHOMHOW HEKOMMEPYECKOW HaLMOHaNLHOW opraHusaunen «ex-ctangapt» (AHHO
«Ex-cTaHOapT»)

2 BHECEH TexHunyecknm komuteTom no ctaHgaptmsaunmn TK 403 «B3pbiBo3alUULLIEHHOE N PYAHNYHOE
aNeKTpoobopyaoBaHNE»

3 YTBEPXXOEH 1 BBEAEH B AENCTBWE Mpukasom denepanbHOro areHTCTBa No TeXHUYECKOMY pery-
nupoaHuio u metponornmn ot 30 aekadpst 2005 . Ne 564-cT

4 HacToawmnn cTaHaapT MAeHTUYEH MexayHapoaHoMy ctaHaapTy MOK 62086-2:2006 «3nekTpoobopyao-
BaHWe An4 B3pblBOONACHLIX ra3oBbIX cpen,. Harpesarenu ceTeBble aneKkTpuyeckue pesnctnBHble.Hacts 2. Tpe-
DoBaHWA NO NPOEKTUPOBAHUIO, YCTaHOBKE U 0bcnyxmnsaHnio» (IEC 62086-2: 2006 «Electrical apparatus for explosive
gas atmospheres — Electrical resistance trace heating — Part 2: Application guide for design, installation and
maintenance»)

VIHcbopmauus 06 UsMeHeHUsIX K HacmosueMy cmaHoapmy nybnukyemcs 8 ykaszamene «HauyuoHarbHble
cmaHoapmbi», a ImeKcm UMeHeHRUU U MOMpasoK — 8 eXXeMeCsHHO u3dasaeMbiX UHGOOPMAaUUOHHBIX yKa3amernsx
«HauyuoHansHble crnaHOapmel». B criydae nepecmompa (3amMeHbi) Unu ommMeHb! Hacmosiue20 cmaHoapma co-
omeemcemayrouiee yeedomMreHue byoem onybnukoeaHo 8 eXXxemMecsa4HO u3dasaeMoM UHGOPMAaUUOHHOM yKa3a-
merne «HauuoraneHble cmaHoapmel». Coomeemcemeayrouias UHhopmayusi, yeeOOMIIeHUs U IMeKCcmb! pasmela-
HOMCS makKXxe 8 UHGhopMalUUOHHOU cucmeme obuea20 nonb308aHus — Ha oguyuanbHoM catime @edeparnbHo20
az2eHmemea rno mexHU4YeCKoMy pe2ynuposaHuro U Memposnoauu 8 cemu ViIHmepHem

© CranpapTtnHdopm, 2006

HacTtoswmin ctTaHaapT HE MOXET ObiTb MOMHOCTHLIO UMM YAaCTUYHO BOCMPOU3BEAEH, TUPAXKUPOBAH W
pPaAcnpOCTpaHEH B KaYecTBe ouLmanbHOro naaaHns 6e3 paspelueHnsa deaepanbHOro areHTCTBa Nno TeXHUYECKOMY
PEryNUPOBaHUIO N METPOMNOMNN
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BBeaeHue

Hactoawmn ctangapT aBngaeTca OCHOBONOMAraLyM Ana anekTpoobopyaoBaHus, MPUMEHAEMOro BO B3Pbi-
BOOMACHbLIX cCpeaax. YCTaHOBMNEHHbIE B cTaHAapTe TpeboBaHnA BMecTe ¢ TpeboBaHMAMKU CTaHAAPTOB NO BUAAM
B3PbIBO3aALLUTLI 0becneYmBaloT 6€30nacHOCTbL NPUMEHEHNA 3NEKTPOOOOPYAOBAHNA HAa ONACHbLIX MPON3BOACTBEH-
HbIX ODBbeKTax B YrofbHOW, razoBon, HeTAHOWU, HedpTenepepabaTbiBaOWEN N APYINX OTPaCNAX MPOMbILL-
NEHHOCTW.

CTtaHpapT npeaHa3HaYeH aAnsg HOpMaTUBHOMO oBecneveHns 0b6s3aTenbHON cepTUdUKaLIMK N UCTILITAHUIA.

2—1657 V
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HAUMWOHANBbHBIN CTAHOAPT POCCUMUCKOU OEOEPALUNMN

InekTpoobopyaoBaHMe AnA B3pbIBOONACHbIX ra3oBbIX cpea

HAIPEBATEJIU CETEBbBIE SJIEKTPUHECKUE PESUCTUBHDIE

HacTtb 2

TpeboBaHUA N0 NPOEKTUPOBaAHUIO, YCTAHOBKE U 0OCNYXUBAHUIO

Electrical apparatus for explosive gas atmospheres. Electrical resistance trace heaters. Part 2. Application guide for
design, installation and maintenance

[lara sBBeneHna — 2007— 01— 01

1 O6nacTtb NpUMeHeHun

HacToswmin ctTaraapT pacnpoCcTPaHAETCA HA PE3NCTUBHBIE 3NEKTPOHArpeBaTenbHbie YCTPONCTBA B 30HAX,
rae NoTeHUuanbHO MOMyT NPUCYTCTBOBATL B3PbIBOOMNACHbIE Cpebl, 32 UCKMIOYEHNEM 30HbI 0, U ABNAETCA PYKO-
BOZICTBOM MO UX MPUMEHEHWNIO.

B ctaHaapTe AaHbl pekoMeHaaLUum no NPOEKTUPOBAHUID, YCTAHOBKE U TEXOOCNYXMBAHUIO CETEBOTO IMEKT-
pOHarpeBaTenbHOro 000PYyA0BAHUA U CBA3AHHbBIX C HUM YCTPOWCTB YNpaBfeHUs U KOHTPONS.
CTaHaapT He pacnpoCcTpaHAEeTCA Ha YCTPOMUCTBA, KOTOPbIE NCMOMb3YIOT MHAYKLMOHHbLIN HArpeB, HArpeB C

MOMOLLLIO NOBEPXHOCTHOIO adhdpekTa UnNu NpAMON HarpeB TPyOoNpoBoAa, a Takke YCTPOUCTBA ANA CHATUA Ha-
NPSHKEHN.

CTtangapTt gononHaeT TpeboBaHua, ykaszaHHble B MOK 62086-1.
2 HopmaTuBHbI€ CCbINIKKN

B HacToAwWweM cTangapTe MCNoMb3oBaHbl HOPMATUBHLIE CChINKU Ha cneayiowime cTaHaapThl:

MOK 60050-426 MexayHapoaHbIN aneKTpoTeXHUYEeCKUN cnoeBapb — YacTb 426: OnekTpoobopynoBaHue
0154 B3PbIBOONACHbLIX cpen

MOK 60079-0: 2004 3SnekTpoobopynoBaHune And ra3oBbixX B3pblBOONACHbIX cpen — Yactb 0: Oduwme Tpe-
boBaHUA

MOKG0079-7: 2001 DnekTpoobopyaoBaHue Ansa B3pbiBOONACHbLIX ra30BbIX cped — YacTb 7: [oBbllLeHHas
3almTa Bmaa «e»

M3K 60079-10: 2002 DnekTpoobopyaoBaHme AN B3pbIBOONACHbIX ra3oBbixX cpen — YacTb 10: Knaccndu-
KaLwna B3PbIBOONACHbLIX 30H

MOK 60079-14: 2002 OnekTpoobopyaosaHme And B3pbiBOONACHbLIX ra3oBbixX cpea — YacTb 14: OnekTpo-
YCTAaHOBKW BO B3PbIBOOMACHbLIX 30HAX (KPOME LLaxXT)

MOK60079-17: 2002 3nekTpoobopyanoBaHne Ans B3pblBOONACHLIX ra3oBbIX cpen — YacTtb 17: NpoBepka
M Texo0cnyxmBaHne aMeKTPOYCTAaHOBOK B OMACHbLIX 30HaX (KPOME LLaxXT)

M3K 62086-1:2006 3nekTpoobopyaoBaHne ANg B3pbIBOONACHbLIX ra30BbIX cpea — HarpesaTtenu ceTeBble
anekTpundeckne pesncTneHole — Hactb 1: ObLine TpeboBaHnsa U TpedoBaHNA K NCNbITAHUAM.

Ona naTMpoBaHHLIX CChINOK NPUMEHSAETCA TONLKO YKa3daHHOe u3gaHne. B oTHOWEeHWM cChinok 6e3 ykasa-
HUA AaTbl NPUMEHAETCA NocnegHee n3gaHue ykasaHHoro AoKyMeHTa (Bkodasa nobdble NonpaBKn).

3 OnpepeneHwus

B HacToswWweM cTaHgapTe NPUMEHSIIOT TeEPMUHBI U COOTBETCTBYIOWME onpeaeneHna no MOK 62086-1,
MOK 60050-426, MOK 60079-0 u MOK 60079-7.

N3paHue ochuumanbHoe

2% 1
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4 TlpnmeHeHuUe

4.1 O6wme nonoxeHus

OdaHHbIn cTargapT aononnsieT TpebosaHma MOK 60079-14 u MBK 60079-17.

[Tpn NpUMEHEHUN PE3NCTUBHbBIX ANEKTPoHarpeBaTenbHbIX CUCTEM B NOTEHUMANBbHO B3PbIBOOMNACHLIX Cpe-
Oax HeobXoaMMO yKasaTb NOMHbIE XapakKTePUCTUKM ONACHOW 30HbI: ONacHyo 30Hy (1 unun 2), rpynny rasa (lIA,
1B unun lIC) B cootBeTCcTBUM ¢ MOK 60079-10 1 knacc Temnepatypbl B cooTBeTCcTBMNM ¢ MOK 60079 - 0. ECcnn Ha
MeCTe NMPUMEHEHUS PE3UCTUBHbLIX AMNEKTPOHarpeBaTenbHbIX CUCTEM CYLLECTBYIOT cneunanbHble N 0COBEHHbIE
YCNOBWS, AAaHHbIE YCNOBUA AOMKHbI ObITb NOAPODOHO ONMCaHbI B UHCTPYKLIMK K CETEBOMY 3NEKTPOHAarpeBaTernb-
HOMY 0DOPYAOBAHNIO.

B cnyvae ycTaHOBKWN aneKTpoHarpeBaTenbHbIX CUCTEM Ha NOABUXHOM 000OpYyAOBaAHUM UNU CMEHHBIX Ca-
naskax OHW AO0MKHbI BbITb CAPOEKTUPOBAHBLI ANA PabOoThl B CAMbIX TAXENbIX YCMOBUAX, B KAKMX MOXET paboTaTb
ceTeBas HarpesaTenbHasa cUMcTema.

Ecnun kakne-nnbo YacTn anekTpoHarpeBaTenbHOro 000pyaoBaHUA MOryT NOABEPrHYTLCA AEUCTBUIO YNbT-
pPadOnoNeToBOro U3Ny4YeHUs1, TO OHM AO0MKHbI ObITb NPUroAHbLI ANA NPUMEHEHNS B TAKUX YCNOBUAX.

4.2 Koppo3unHbIE 30HbI

Bce KOMNOHEHTLI CETEBLIX ANEKTPOHArpeBaTenbHbIX CUCTEM OOMKHbI ObITb NPOBEPEHLI HA COBMECTUMOCTDb
C KOPPO3NUNHLIMKM MaTepmnanamm, ¢ KOTOPbLIMU OHU MOTYT CONMpPUKacaTbCA Ha NPOTAXKEHUN CPOKa CNYKObI. SNEKTPO-
HarpeBaTenbHbIE CUCTEMbI, UCNOMb3yeMble B arpeCCUBHON cpeae, UMeoT Bonee BbICOKYIO BEPOATHOCTL OTKA3a,
4yeM B HearpeccuBHoOW cpeae. HapylieHne cucTeMbl TENNOU3OAALIMN MOXET YCYryOUTLCSA KOPPO3Men 3aLLIMTHOIO
Dapbepa U BO3MOXHbLIM HAMOKaHUEM TENNON30NALMK B NPOAYKTAX YTEYKM U3 TpyOONpOoBOOOB U pe3epByapoB.
Ocoboe BHMMaHne HeobXO0aANUMO yAenAaTb MaTepuanam, UCNonb3yeMbiM ANa U3roTOBNEHUA TPYOONPOBOAHbLIX W
aneKTpoHarpeBaTenbHbIX CUCTEM, TaK KaK OT 3TOrO 3aBUCUT 3(PEKTUBHLIN NYTb YTEYKN TOKa Ha 3emMnto. Ocoboe
BHUMaHWE cneayeT obpaTUTb Ha HeEMeTannu4eckme unm rmbpuaHbie TpyoonpoBoabl, Tak Kak UX MCNOMb3oBaHWe
MOXET elle bonee yCNOXHUTL NYTU YTEYKM TOKA Ha 3eMnio. [yTn yTeukn Toka npu 3aMmbiKaHUKN HA 3EMILO, YCTa-
HOBIEHHbLIE BO BPEMSA MOHTaXa, MOIyT yXyALLUUTLCSA U3-3a KOPPO3UK B NMPOLLeCce IKcnyaTauun yCTaHOBKMN.

4.3 TOYHOCTbL 3a4aHUA TeMnepaTypbl npouecca

4.3.1 Tun |

Ona ocyuwecteneHusa npouecca Tmna | Heobxoanumo nogaepxmeaTh TeMnepaTypy Bbille MUHUMANbLHOWN TOY-
K. MOXHO NPUMEHATb AaTYNKU KOHTPONS OKpyXKatoLwlen cpeqbl. YnpasneHmne 60nbLWUMN 3HePreTM4eCcKUMm 61o-
KaMWn MOXeT OCYLLECTBNATLCA OAHUM YCTPOUCTBOM ynpaBneHua u pacnpeaenntenbHbIM LWMTOM. BpeMeHamun
TENNONPUTOK MOXET ObITb N3NULLIHUM, U PE3KUWN POCT TEMNEpAaTypPbl AONYCTUM. DHEPreTU4ECKyo 3 PEKTUBHOCTL
MO>XHO NOBbLICUTb C MOMOLLbIO METOAO0B KOHTPONSA TYNUKOB (CM. 6.13).

4.3.2 Tun I

[Tpouecc Tuna || — 3To npouecc, AnNa KOTOPoro TeMnepaTypy HeobxoaMmMo noanepXmBaThb B cpeaHEM
ananasoHe. [na perynupoBaHma TemnepaTypbl B TPyOONpoBoAax OObIMHO UCNOMb3YIOT MEXaHU4YEeCKNe TEPMO-
pene.

4.3.3 Tun Il

na npouecca tuna lll HeoBxoanNMO noanepkmMBaTh TeMNepaTypy B Y3KOM AManasoHe. SNeKTPOHHbIE KOH-
Tponnepsbl TPyOoONpPOBOAOB C UCMOMb30BAHMEM TEPMONApPbI NN PE3UCTUBHBLIE AaTYMKN TeMnepaTypbl 0bnerdaoT
NOBEPKY B NOMEBbLIX YCNOBUAX (Ha paboden nnowagke) n obecnevynsaloT MakCUMarbHYIO TMOKOCTb B BbIDOpE
doyHKUMM curHanmsaTopa neperpesa U KOHTponsa. MoxeT ObITb NpeayCMOTPeH NoABoa Tenna Ans nogorpesa
MNyCTON TPYObI UNN NOBLILLEHNA TEMOEPATYPbI XXKUAKOCTW (MK ANda TOro N Apyroro) B ykasaHHOM AnanasoHe N e
YCTaHOBMNEHHbIM BPpEMEHHbIM MHTepBanoMm. INpouecckl TMna lll TpebyloT CTPOroro COOTBETCTBUSA PEXUMY MOTOKA
M cucTemam Tennon3onauun.

4.4 [paBuna yCTaHOBKM

Ecnn oTkas kKakon-nndo 4acTu aneKkTpoHarpeBaTenbHON CUCTEMbI MOXET NPUBECTUN K CHUXEHUIO besonac-
HOCTU NN 3aTPYOHUTL OCYLLLECTBNEHUE TEXHOMOMM4YeCKOro nNpoLecca, aNeKTpoHarpeBaTenbHy CUCTEMY MOXHO
cyYMTaTb BaXKHEWULLUM (KPUTNYECKMM) KOMMOHEHTOM BCEro npouecca. TpedboBaHNA K TOYHOCTU perynmupoBaHnsa TeM-
nepaTypbl (Tabnuua 1) M KOHTPOSMIO Lenu Ans KOHKPETHOrO NpUMeHeHUs MOryT ObITb onpeaeneHbl B COOTBETCTBUN
C TMNaMu perynupoeaHus TemnepaTtypbl (4.3) C y4ETOM KPUTUHHOCTU KOHTPOMSA Lienu.
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Tabnunua 1-Tunel npoueccos

Tpebyemasa TOUHOCTb perynupoBaHUs TemMnepaTypbl Ana TUna npouecca
3HavYeHne ceTeBOro 3NEKTpoHarpesa
AnA  npouecca Bbille MUHUMaNbHOW B ymepeHHOM B y3koM OnanasoHe
TOYKHU anana3oHe Tun |l
Tun | Tun |l
Kputndeckoe (C-) C-1 C-Ill C-1lI
OBbiuHoe (NC-) NC - | NC -1 NC - Il |

C — kputndyeckoe; NC — 0bbIvHOE

Ecnn anekTpoHarpeBaTenbHas cUCTeMa ABMSETCA KPUTUHECKON ANd npoLlecca, HeobXxoanmMo npeaycmoT-
PETb KOHTPOMb LIENU N CUTHANM3aLmio O ee HEMCNPaBHOCTM UNK oTKase. CneayeT NpeaycMoTpeTb YCTAHOBKY
ayonupyloLwmx (pe3epBHbIX) HarpeBaTenbHbIX cucTeM. KOHTponnepbl pe3epBHOM nn oyonupyoLlen Harpesa-
TENbHOW CUCTEMbI MOTYT BbITb HACTPOEHbLI HA aBTOMATUYECKOE BKNIOYEHNE NPU OBHAPYKEHUN HENCNPABHOCTU
OCHOBHOTO 3MneKTpoHarpeBaTens CUCTEMON KOHTPONSA/aBapunHON CUrHanusauumn. Horaa 3To Ha3bIBAOT «pe3ep-
BUpOBaHMEM». Pe3epBHble ceTeBble 3NeKTpoHarpeBaTeny No3BoNSAI0T BbINOMNHATL TEXOOCNY:XMBAHNE N PEMOHT

6e3 0CTaHOBKM NpoLecca.

5 Tennousonsauus

5.1 O6bwme cBeaeHUn

Bbi6op, ycTaHOBKA 1 00CNY>XMBaHUE TENNONIONALIMM AOMKHbI paccMaTpnBaTbCA KAK OCHOBHOWN 3NEMEHT
OYHKLIMOHNPOBAHNS CETEBOWN 3NEKTPOHArpeBaTenbHON CMCTEMbI. CUCTEMA TENNOU3ONALUN NPeAHA3HAYaEeTCa Ang
npegynpexaeHna bonbLUen YacTn TENNOBLIX NOTEPb, a OCTarbHbLIE NOTEPU KOMNEHCUPYET HarpeBaTenbHas CUC-
Tema. [oaTomMy npobnemsbl ¢ TENNOM3ONALMEN NPAMO OTPA3ATCA Ha PAabOUYMX XapaKTEPUCTNKAX BCEWN CUCTEMDI.

OcCHOBHast PyHKLNA TENNONIONALINU - CHUXKATb YPOBEHL Tennonepeaayn ¢ NOBEPXHOCTU, TEMNEPATyYPa KO-
TOPON OTNNYAETCA OT TEMMEPATYPbI OKpyKatLwwen cpeabl. CHWKeHNe noTepb IHEPTN NO3BONSIET:

- YMEHbLLINTb 3KCNNyaTaUNOHHbIE PacxXoabl;

- VAYYLLUNUTb XapakTEPUCTUKN CUCTEMDI;

- MOBbLICUTb HArpPy304HY0 CNOCOOHOCTb CUCTEMBI.

[lepen TeM, Kak aHaNM3MpoBaTb NOTEPU SHEPTUN ANa TpybonpoBoaa, pesepByapa Unun Apyroro MexaHu-
4yecKkoro obopyaoBaHUS C ANEKTPOHArpeEBOM, PEKOMEHAYETCA PACCMOTPETL PA3NUYHbIE BapMaHTbl CUCTEM TEMNMO-
N30MALMN, BKNIOYAS:

- BbIOOP N30NALUMOHHOIO MaTepuana;

- BbIBOP KNnmMmaTundeckoro dapbepa (000NoHKN);

- BIDOP S3KOHOMUYHOW TOMLLMHBI U30MALINK;

- BbIOOP COOTBETCTBYHOLLLETO pa3mMepa N3onaumn.

5.2 Bbi60p N30NALUOHHOro Mmatepuvana

[1pn BLIDOPE N30NALIMOHHOIO MaTepuana cneayeT yYnTbiBaTb creayolime BaxHble akTopb!:

- TeMnepaTypHble XapaKTEPUCTUKM;

- TENNONPOBOAHOCTb N30MALINU A;

- MeXaHN4YeCcKmne CBOUCTBA;

- XUMUNYECKYO COBMECTUMOCTb N KOPPO3NOHHYIO CTOUKOCTD;

- BMAroCTOUKOCTD;

- XapakTepucTukn 6es3onacHOCTU 4ns nepcoHana;

- OTHECTOUKOCTD;

- TOKCU4HOCTb NPU FOPEHUN;

- CTOMMOCTDb.

OB6Lea0CTYNHBIMU U30MALIMOHHBIMU MaTepHnanamm ABNAKTCA:

- BCMEHEHHAaA ABYOKUCb KPEMHUS;

- MMHEpPAanbHOE BOMOKHO;

- NEHOCTEKNO;

- YpeTaH,;

- CTEKMOBOMOKHO;

- CUMMKAT KanbLWS;

- N30LMAHYPAT;

- NepPnUTOBLIN CUNUKAT.
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[Tpr NCNONb30BaHNN MATKNX U30NSALIMOHHBIX MATEPUANOB (MUHEpPanbHOE BOMOKHO, CTEKMOBOMNOKHO N T.A4,.)
M30MSUMA MO AMaMeTpy TPYObl MOXET ObiTb MONy4YeHa BO MHOMMX CAy4asax nyTem nrnoTHOW HAMOTKU MaTepuana.
HeobxoamMmMo NpuHATL Mepbl K TOMY, YTOObI HAarpeBaTesb He Obin NOMELLLEH BHYTPU M30NSALIMK, TAK KAK 3TO MOXET
NOBPeAUTb HAarpeBaTeNb UM OrPaHNYNTL TENNOOOMEH. B Ka4eCcTBE anbTepHATUBbLI MOXHO UCMOML30BaTb KPYro-
BYIO U30NALMIO BOMbLLETO pa3Mepa, KOTOPast NMErko 3akpoeT TPYOY N INeKTPUYEeCKMn CETEBON HArpeBaTenb. TBep-
nble U30NALUMOHHbIE MaTepuanbl (CUNUKAT KanbLUWa, BCMEeHEHHas ABYOKUCh KPEMHUSA, MEHOCTEKNO U T.A.) MOTyT
ObITb MCNONBb30BaHbI AN KPYroBOW M30MSLUN TPYObI, €CNN NPUMEHSAOTCSA LLIUTOBLIE CEKLIMK, COOTBETCTBYHOLLNE
NPOAOMbHLIM LUBAM. 3TOT METOA, MOHTAXA YaCTO HA3bIBAKOT MOHTAXOM C BbIABMKXHOW ONOPoN. B KayecTBe arnb-
TEPHATUBbLI MOXET ObITb BbiDpaHa n3onauma cneayowlero 6onbLUIEro no pasmepy AnamMeTpa, YTodbbl yCTAHOBUTL
CETEBOMN ANeKTpoHarpepaTenb. Bo Bcex cny4vasix pa3smep v TOMLWMHA N30NALIMK AOMKHbI ObITb YETKO YKa3aHb!.

5.3 Bbi6op knumaTunyeckoro bapbepa (060no4ku)

HopmanbHoe hyHKUMOHNPOBAHNE CETEBOW ANEKTPOHArpeBaTeNbHON CUCTEMbI 3aBUCUT OT TOTO, HACKONbLKO
n3onsauusa cyxasa. OBbIMHO TEMMNOBON IHEPTMN CUCTEMbBI ANEKTPooborpesa Tpydonposoaa HeAOCTATOYHO, YTOOLI
BbICYLLUMTb HAMOKLLIYIO TENNON30NAUUnto. HEKOTopbIe N30MSLUUMOHHBLIE MaTepuarnbl, OaHaXabl MPOMOKHYB, HABceraa
TEPSAIOT CBOU NEPBOHAYASbHbLIE KAYECTBA, AaXe €CNMN X CHATL C TPYOONPOoBOaAA U BbICYLLINTL 0OYBOM.

[Mpamble TpydonpoBoabl MOryT ObITb 3aLUULLIEHBI OT MOFOAHOrO BANSIHUA METaNMN4YeCKon OOLLMBKOW, MOMNK-
MepaMn UM MacTnkon. Ecnn ncnonbayeTtca Mmetannmyeckasa o0LLMBKA, OHA JOMKHA ObITb rMaaKon ¢ NPOAOnb-
HbIMW LUBAMW, CCOOPMNPOBAHHBLIMU B BUAE N3MEHEHHON BDYKBbI «S» .

[epundrepriyeckne KoHUEBBIE LIBbLI AOMKHBI ObITb FrEPMETU3NPOBAHbLI HaHAAXaMM U NOCTABAATLCA C repMe-
TUKOM MO HAPY>XHOMY Kpalo U B MeCcTax HaxnecTta (CM. pUCYHOK 1).

O0LWwunBKa, coeanHaemasa BHaXnecT unu apyrum cnocodbom 6e3 repmeTrka, HeappeKkTnBHa B KA4YeCcTBE
3aLLMTHOro Bapbepa NpoTus BNarun. [laxxe yepesa oAuH HErepMeTU3NPOBAHHbIN LLIOB 3HAYNTENBHOE KONUYECTBO

BOAbI MOXET NPOHUKHYTb B U30MSILINIO BO BPEMSI NMUBHS.

B
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1 — MmeTannuyeckaa odwusBka; 2 — naonsauns; 3 — N3oNUPOBaHHAaA

MeTannuieckon obwmnekon Tpyba; 4 — repMeTUusnpyrowaas MacTu-

ka; 5 — repMmeTnsMpyroWMin  SaHgax; 6 — U30NUPYLWAa NeHTa;
/ — HanpasneHne AOBWXkeHus, 8 — Tpydba

PucyHok 1 — Tennonsonauna: ycTaHoBKa KNMMaTUYeCKOro
bapbepa
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[Tpn BLIDOPE KNMMaTUYECKOro bapbepa HeOBXOAUMO YYUTLIBATD.

- 90 EKTUBHOCTL 3aLLUTLI OT BRaru;

- KOPPO3UNHbLIE CBOUCTBA XUMUYECKNX BELLLECTB B 30HE;

- TpeboBaHNS NOXaPHON BE3ONACHOCTY;

- MPOYHOCTL NPU HENPABUMNBLHOW 3KCNNyaTauum;

- CTOUMOCTb.

5.4 Bbi6op 3KOHOMUYHOMU TOSILLUHbI U3ONALUN

[Tpyn BLIGOPE N30NALMMN MO IKOHOMUYECKUM COODPpaKEeHNAM Kak MUHUMYM CPaBHUBAIOT NEPBOHAYabHYIO
CTOMMOCTb MaTepuanoB N YCTAHOBKU CO CTOUMOCTbLIO 3HEPIMKN, COXPaHEHHOW 3a CPOK CAYKObI n3onaunn. PakTn-
Yyeckasi TOMNLWnHa U30nsUnmn He Bceraa TOMHO COOTBETCTBYET €€ HOMUHAaNbHOM TonLmHe. [Npn BbIDOpe AnameTpa
M30MNSLUUN HY)KHO YYUTLIBATb, NO3BOMAET NN hakTudeckaa n3onauma Tpyobl 3aKpbiTb TPYOY BMECTe C aMneKT-
poHarpeBaTenem.

5.5 [1IBonHana nsonauua

[Ton TemnepaTtype Tpybbl, NpeBbLILLIAOWEN MaKCUManbHO AOMNYCTUMOE 3Ha4YeHNe, ANs AneKTpoHarpeaarte-
na MoXeT BbITb UCMONb30BaHa ABOUHAA N3oNAUUS. TUNUYHLIM NPUMEHEHNEM METOAA ABOVUHOWN U30MALIMN ABNAET-
cA npeaynpexaeHne 3amMepsaHns KoHOeHcaTa B NaponpoBoaax Angd neperpeToro napa, Koraa oHU He NCNonb3y-
I0TCA NO HAa3Ha4YeHMo. [1Na 3TOro anekTpoHarpeBaTenb pasMeLlanT Mexay AByMa CRosiMKU U30AALINMK, NOKPbLIBa-
lowien Tpydy (pucyHok 2). CyTb MeToaa ABOUHOMN U30NALMKM COCTOUT B onpeaeneHum npaBunbHOrO coMeTaHns
TUNOB U TOMLLUWHBLI BHYTPEHHEN U BHELLHEN N30MAALMN, MO3BONAIOLLENO NONYYNTE NPUEMNEMYIO TEMNEPATYPY
NOBEPXHOCTN KOHTAKTHOrO B3aMMOAEWNCTBUA dneKTpoHarpesaTensa. lpun onpegeneHnn coveTaHUa TUNOB W
TOMLWWIWHBI BHYTPEHHEN N BHELLIHEN U30NSLMN HEOBXOANMO YYNTBLIBATb MAaKCUMAanbHYIO TEMNEPATYPY OKpYKalto-
LLilen cpeabl.

6
/
3
9
A r,or,
10

1 — TpyDa; 2 — BHYTPEHHUN CNOWA U30NSA-
uun;, 3 — oborpeBatenb TpydbonpoBoaa;

4 — BHEWHWUN cNon nsondunn, 5 — Mmetan-
nuyeckaa ¢onbra (antwOMUHUEBARA);
6 — Tpyba ¢ MakcUManbHOW Temneparty-
pon, / — TemnepaTtypa NOBEPXHOCTU KOH-
TakTa, 8 — TemnepaTtypa NOBEPXHOCTHU
BHELLHEN u3onauun, 9 — TemMnepaTypa ok-

pyxawulen cpegbl; 710 — paguyc (rp i, r,)

PUCyHOK 2 — TuUnn4HbIN TemnepaTtyp-
HbIn npodounb

3* o
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6 lNpoekTpoBaHne CUCTEMBDI

6.1 BBeaeHue

[Tpn NoOOM NpUMeHeHNN aNeKTPOoHarpeBaTenbHON CUCTEMbI NPeabABAAITCA 0CODble TPedOoBaHMA K MPOEK-
TUPOBLUMKY, MOCKOMbKY HEOOXOAUMO obecneynTb TpebyeMylo TeMnepaTypy U noanepXxuBaTtb €€ B 3agaHHbIX
yCnoBuax. Pe3ncTnBHbIe HarpeesaTenu Bceraa B3aMumMoaencTBYOT C APYIMMN 3neMeHTaMmm 00opyaoBaHus, Ha-
npumMmep, Tennom3onsauuen n MCTOMHUKOM NUTaHMA cucTeMbl. HTobbI NpoekTupyemasa cuctema oyHKLIMOHUpoBana
B YKa3aHHOM pexumMe, HeobX0AUMO 3HATb SKCNMNyaTaLUMOHHbIE XapaKTepPUCTUKU B3aUMOAENUCTBYOLLUX 3NEMEHTOBR
CUCTEMbI, 00 bEeAUHEHHLIX B €4NHOE Lienoe, N KOHTPONUPOBaTb UX.

KOHCTPpYKUUNA Nobon anekTpoHarpesaTenbHON CUCTEMbI AOMKHA OTBeYaTb BCeM TpeboBaHMAM CTaHOAPTOB
MOK no ncnonb3oBaHUIO aNeKTpu4eckoro 0bopyaosaHna n TpeboBaHMaM gaHHOro ctaHaapTa. [Npu npoekTpoBa-
HUW HEODXOOMMO paccMaTpPUBaThL TEXODCNYKMBAHWE CUCTEM N TEXHOMNOMMYECKOro 0bopyaoBaHnd, SHepreTuyec-
KVI0 OTAa4vy U UCNblTaHNE YCTAaHOBMEHHbLIX CUCTEM C TOUKU 3PEHUA SKCNNyaTaUMUOHHbLIX NokKasaTenen n besonac-
HOCTMW.

[Tpn NPOEeKTUPOBaHUN INEKTPOODOrpeBaTenbHbIX CUCTEM, NPpeaHa3HAa4YeHHbIX AnA UCMOMb30BaHUS B NOTEH-
LinanbHO B3PbLIBOONACHbLIX cpefax, HeobXoauMO y4YUTbIBaATb AONONHUTENBHBbIE OrpaHNYEHUs], CBA3aHHbIE C TPebo-
BaHUAMMW ANA KOHKPETHOW 30HbI U €€ KNacCOoM.

6.2 HazHavyeHue aneKTpoHarpeBaTenen U OCHOBHbIE TPeboBaHUA K HUM

2neKkTpoHarpeBaTenu crneayeT BuldnpaTb N ycTaHaBNMBaTb TaKMM 0Bpa3oMm, YTODOLI 0becneydnTb AOCTaTOM-
HO€ KONMUYeCTBO 3HEPrnn Ans:

a) KOMMNeHcauum noTepb Tenna npu noanepxaHnm ykasaHHoON Temnepartypbl 06bekTa Npu ykazaHHON MUHK-
MarnbHOW TeMnepaType OKpyXKawLlewn cpeabl (CM. MeToq pacyeTa B. 6.3) unu

b) NoBLILLEHUA TeMNepaTypbl O0BbEKTA N ero COAEPKMMOro, KOraa 3TO yKasaHo, B TedeHne 3agaHHoro
nepuoaa BpeMeHun (CM. MeTof, pacHetaB 6.4) nnu

C) OOHOBPEMEHHO, YKa3zaHHOe B nepevncneHunsax a)n b).

3aTeM HeOBXOAUMOE KONMNYECTBO Tenna Anst CACTEMbI A0MKHO BbiTb YMHOXEHO Ha KO3 dULNEHT Be3onac-
HOCTW, onpeaeneHHbIN B 6.5.

[1pn BbIDOPpE PE3UCTUBHOIO AMNeKTpoHarpesaTena HeodoxoaAMMO NPUHUMAaTL BO BHUMaHWE onpeaeneHne Mak-
CUManbHO BO3MOXHOW TeMnepaTypbl CUCTEMbI B CaMbIX XyALINX yCRoBUAX, Kak onpeaeneHo B M3K 62086-1.
TemnepaTypa MOXeT ObITb CHMXEHA, HAaNpUMep, C NOMOLLBLIO PerynnupoBKN NapaMeTpoB CUCTEMBI, NCNOMb30Ba-
HUS HECKOMbKUX 3NEKTpoHarpeBaTtenen Anga CHWXKeHNA MOLLHOCTU Ha eAMHULY ANWHBbI UMY C NOMOLLLLIO BbIDOpA
CUCTEMBbI PerynnpoBaHnsa Temnepatypbl. M30bITOK yCcTaHOBAEHHOWN MOLLLHOCTU MO CPaBHEHUIO C HEODXOoANMMON
MOLLLHOCTbIO M CNOCOD NPUMEHEHUS, MOHTAXa M SKCNnyaTaunm anekTpoHarpesaTeneun He A0MKHbI ObITb NPUYK-
HOWN, Aa)ke B caMblX HEONAronpuUATHbLIX YCAOBUSAX, HEAOMYCTUMOIO pPUCKa BO B3PbIBOOMACHLIX ra30BbIX cpeaax.

6.3 Pac4yeTbl noTepb Tenna

[loTepu Tenna oobeKkTa MOXHO paccyMTaTb NO YNPOLLLEHHON hopMyne

q = KAT (1)

roe g — noTepu Tenna Ha eanHuuy anuHbl Tpyobl, BT/M;
K — KO3 PULUMEHT TENNONPOBOAHOCTN CUCTEMBI, KOTOPLIN ANA YAPOLWEHUS MOXHO paccMaTpuBaTbh Kak
NOCTOSIHHYIO BenuynHy, B1/M-K;
AT — pasHuua Temnepatyp Mexay xenaemou temnepatypon 7, 1 MMHUManNbHOW pac4eTHON TeMnepaTy-
poW OKpyxatLen cpeabt T,,°C.
KoadodpnumeHT k 3aBUCUT OT TOMLLMHBI, pa3Mepa U Tuna cnosi (CNnoeB) TENMON30NALNK, CpeaHEN TEMNEPaA-
TYpPbl TENNOU30AALNU U KOO PUUNEHTOB KOHBEKTUBHOIO PaBHOBECUA COAEPXUMOro Tpydonpoeoaa (00bekTa) u
BHeLLHeW cpeabl. [103TOMY cTeneHb TOMHOCTU pacyeTa 3aBUCUT OT CTENeHU onpeaeneHns napamMeTpoB CUCTEMBI.
Ha OCHOBe 3TUX NapameTpPOoB NOTEPIo Tenna ana TpydonpoBoaoB U TPYD MOXHO onpeaenuTb C MOMOLLbIO
bornee CnoXxHbiX BbIMUCAEHUN. YpaBHEHNE, NpuBeaeHHoe B hopmyne (1), npuHMMaeT cneaywLwmi Bua, ecnu
YYUTBIBAKOTCA NapamMeTpbl TENMNONPOBOAHOCTM:

27K (T, - T, )

1= ,n(Dz] ’ (2)

rne q— noTepu TennaHaeanHnuy AnuHbl Tpyobl, BT/Mm;
K — ko3oULIMEHT TENNONPOBOAHOCTU BHYTPEHHETO CNosa U30MsLUUn, U3MePEHHbLIN NPU cCpeaHen TeMnepa-
TYpE, BT/M-K;
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T,— Temnepatypa, KOTOpyt HeodXxoanMo nopaepxneato, “C;

T, — MMHUManbHasa pacyeTHaa TeMnepaTypa okpyxatowlen cpeasbl, °C;

D, — BHYTPEeHHUN AnaMeTp BHYTPEHHErO Crnos U3onsaunmn, M;

Do, — BHELUHUN AnaMeTP BHYTPEHHEro Cnosa U3onauun, M.

bonee BbICOKYIO TOYHOCTb pacyeTa NoTepu Tenna no ypaBHEHUIO MOXHO NoNy4YnTb AnddpepeHumnMpoBaHNEM
XapaKTePUCTUK Pa3HbIX COEB CUCTEMbI U A0DaBNEHUEM KOHBEKTUBHLIX NapaMeTpPOoB, Kak MoKa3aHo B cneayto-
LLIEM YPABHEHWM:

_ (o-T)
PR . ;

nhh 2Ky 2nK, whih., wih,

roe D, — BHeLWHWW anamMeTp BHYTPEHHEro ¢nos n3onaummn (BHyTPeHHUU AnamMeTp BHELWHErO Cnosa n3onauum,
€CMnn OH NUMEETCA), M;

D; — BHELWHNN AnaMeTp BHELLHEro Cnos U3onaunm npu ero Hannyinu, m;

K1 — KO3(p(PULUMEHT TENNONPOBOAHOCTU BHYTPEHHETO CNoda U3onaunmn, UsSMepeHHbIU Npu cpegHen Temnepa-
TYPE, BT/M-K;

K, — KO3 OULNEHT TENMONPOBOAHOCTU BHELLHETO Cos N301aUNKU (€CnNN OH UMeETCA ), U3AMEePEHHbLIN NPU
cpegHen TemnepaTtype, BT/M-K;

h, — KOO (PULUMNEHT BHYTPEHHETO BO3AYLLHOIO KOHTaKTa TpydbonpoBoaa ¢ BHYTPEHHEN NOBEPXHOCTLIO N30-
naumn, ecnv oHa nmeetcs, Bt/m2 K

N, — KO PULMEHT BHYTPEHHENO BO3AYLLHOIO KOHTaKTa BHELLHEN NOBEPXHOCTU U30NALUUN C KNUMaTU4eC-
KM DapbepoM, ecnun oHa umeeTcs, Bt/m2-K;

h,— KOO (PULIMEHT KOHTAKTA BHELLHEW BO3AYLLIHOW MAEHKU KNUMaTUYeCcKoro bapbepa C oOKpyxatoLLen cpe-
00N (TUNU4YHbIE 3Ha4YeHUs kKonedbnioTca B Npeaenax ot 5 Ao 50 BT/M-K Ana npuMeHeHna Npu TemnepaType HUXe
50 °C), B1/m2 -K.

[loTepn Tenna y pe3epByapoB 4acTo TPebYIOT KOMMNMEKCHOro aHanusa ans onpegeneHna oduen notepu
Tenna. [1o3ToMy HeoBXoaMMa KOHCYNbTaUMA NOCTABLLMKA 3MeKTpoHarpesaTens.

Ona obnerdeHna Bolbopa n3genua 60nNbLUMHCTBO NOCTABLUWMKOB 3MeKTpoHarpesaTtenen npegoctasnsaeT
NPOCTble AgnarpamMmmel U rpapukn, oTobpakarLlme NoTepn Tenna npu pasnuUyHbIX TMNax N3onsUMn N pas3HbiX TEM-
nepaTtypax, KOTopble 00bIMHO BKMAOYAT KO3 dPULIMEHT 6E30MNaCHOCT!.

6.4 HarpeB

[na HeKOTOPbIX YCTAaHOBOK HEOOXOANMO YKa3blBaTb, YTO CETeBas HarpeBaTenbHaa cucTemMa cnocobHa no-
BbICUTb TEMNEPATYPY HENOABWXHOIO NPOAYKTA 3a onpeneneHHbin nepuog, speMmeHn. Hanpumep, noTpedHOCTL B
BbIPpabOTKe Tenna Ans HarpeBaTenbHON CUCTEMbI Ha TPyBonpoBoae MOXET ObITh paccynTaHa no oopmyne

qc—U(n—Ta)} PV,1hy
t=HIn | - , 4
{QC_U(Tf_Ta) qC_U(TSC_Ta) )

rne U—noTepa Tenna Ha eanHuLy AnuHbl Tpybonposoaa Ha 1 °C pasHuubl TeMnepaTyp;

_ (Tp_Ta) _
q 1 +In(%1)+ln(%z)+ 1, ()

ntDhy - 271K 21K,  whsh., mD3h,

H — TennoBaga NOCTOAHHAA BPpeMeHUN, KOTopast ABnseTca 06LWLNM KONMYECTBOM 3HEPTNK, cCoaepKallMMCs B
Macce TpydonpoBoaa, XXNaKkocTu n nsonaumm Ha 1°C Temnepatypbl, pa3aeneHHbIM Ha NOTePKU Tenna Ha eaAnHULY
OnNnHbl Ha 1°C pasHuubl TeMnepaTyp:

4—1557 [4
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_ PCpiVer1 + PCpaVia +05RC)p3Vea

& U (6)

rae [ — Kenaemoe BpeMd Harpesa, C;
H — TennoBaa NOCTOAHHAA BPEMEHMN, C;
q. — MOLLHOCTb CETEBOro HarpeaTens, B1/m;
U — noTtepa Tenna Ha eanHuuy AnvHbl Tpyobl Ha 1°C TemnepaTtypbl, BT/MK;
T: — Ha4anbHasa Temneparypa Tpyobl, °C;
T, — TeMnepaTtypa okpyxatowen cpeabl, °C;
T: — KOHeu4Haa TeMmnepaTypa Tpyowl, °C;
P, — nNOTHOCTbL NPOAYKTa B TpydonpoBoae, Kr/M3;
V.1 — BHYTPEHHUN 00BEM TPYObI, M3/M;
h : — naTeHTHaa TennoTa NnaBneHua npoaykTa, x/kr;
T.. — TeMnepaTypa, Npn KOTOPON NPONCXoanT cMeHa as, °C;
Cp1 — yAenbHasa TennoemMkocTb npoaykta, [Ihx/krK;
P, — NNOTHOCTb TPYObI, KI/M3;
Cp2 — YAenbHas TennoemMkocTb Tpyobl, [i/krK;
V.o, — 00bEeM CTEHOK TPYObI, M3/M;
P, — NAOTHOCTb U30MALMUMN, KI/M3;
Cp3 — yOenbHasa TENNOEMKOCTb U3onauun, [Ipx/kr-K;
V.3 — 00bEM CTEHOK N30NALUN, M3/M.

[lpuBeeHHbIE BhilLE 3aBUCUMOCTU TaKkKe npeanonaratoT, 4TO 3Ha4YeHUA NNOTHOCTU, 0bbema, TeNNONPo-
BOAHOCTU U NOTEPU TENNA CUCTEMbI OCTAKOTCH NOCTOAHHLIMW B JAHHOM TeMnepaTypHOM Anana3oHe. Cneayer
YUNTbIBATb, YTO Y HEKOTOPLIX NPOAYKTOB HET ha30BOro nepexoaa npu HarpeBaHUn. XoTa pacCMOTPEHHasA MO-
aenb ABNSEeTCA NpeacTaBUTeNbHON AN NPAMOro TpybonpoBoaa, OHa He yYUThLIBaeT Takoe 0bopyaoBaHne, Kak
HacOoCbl U TpybonpoBoagHas apmaTypa.

N3onauma ana TpydonpoBoaHOM apMaTypbl, onaHLEB, HACOCOB, N3MEPUTENBbHBLIX NPNMBOPOB N APYroro 0bo-
pyOoBaHUA HeNpPaBUNbLHOW POPMbI MOXET ObITb CO3a4aHa ANA KOHKPETHOW KOHCTPYKUMN. OHa MOXeT ObITb U3ro-
TOBMNEHa 13 BMOKOB, U30MALIMOHHBIX CETMEHTOB UNU MTMBKNUX CbEMHbBLIX 0BEPTOK.

HensonupoBaHHbIE NNK YAaCTUYHO M30NNPOBAaHHBLIE TpyboaepKaTenu unm obopyaoBaHue TpedbyoT AONOn-
HUTENBLHOroO NOABOAAa Tenna Anga KOMNeHcaunn Bonee BbICOKUX ero noTepb. [Ans ynnoTHEHUA TPELLWH U CTHIKOB
HeOH6X0ANMO UCNONBL30BaTb U30NUPYIOLLMA LIEMEHT UMW BONOKHUCTLIW MaTtepuan. Ecnu ana nonHon n3onsumn
HEPOBHOW NOBEPXHOCTU UCNOMb3YeTCs N30MNPYIOLLNK LLEMEHT, TO ANa obecnevyeHns xxenaemMbix N30MALMOHHbIX
CBOUCTB MOXHO yKnaabiBaTb 60nee TONCTbIN CNOW 3TOro LIEMEHTA.

6.5 KoachbchbmumeHT 6e3onacHOCTU NpU pacyeTe NoTepb Tenna

[Tpn pacyeTe NoTepPb TENMNA HA OCHOBE TEOPETUHECKNX BEMUYNH HE YHUTLIBAKOTCH HEAOCTATKN, CBA3AHHbIE C
YCTAaHOBKOW CUCTEMBI Ha (haKTUHECKOM MecTe PaboThl, MO3ITOMY K PACCUYUTAHHbLIM 3HAYEHUAM HEODBXOANMO NPU-
MeHATb KOadhdonumeHT 6e3onacHOCTU. KoadhdmumeHT 6e3onacHOCTH, yYUTbIBAOLWNK TpeboBaHNA NONbL3oBaTenNs,
ananasoH KOTopbIX 0b6bI4HO cocTaBnaeT oT 10 % Ao 25 %, ncnonb3yeTtca Ans KOMNeHcaunm A0NyCKOB B CETEBOW
HarpeBaTernbHOU CUCTEME.

KoadhdomnuneHTbl 6e30nacHOCTM A0MKHbI UCNOMNL30BaTLCA B CBA3U CO CcreaylowmMn paktopamMmn, BAUALO-
LLIMMKM HA NOTEPIO Tenna:

a) paspyLlueHne TeNnon3onaLnu;

b) konebaHna HaNPsYKEHUA NUTAHUS;

C) NageHne HanpsXKeHUs B pa3BeTBNEHUAX NPOBOAKM;

d) nageHvne HanpskeHnsa B aNeKTpoHarpesaTene;

€) MNOBbILLEHHOE U3NMYYEHUE N KOHBEKLUMSA B BLICOKOTEMMEPATYPHBLIX NPUMEHEHNSAX;

f) Ka4eCcTBO MOHTaXa TENNOU30NALINMN.

6.6 Bbibop ceTeBOro anekTpoHarpeBartens

BbiBop ceTeBOro anekTpoHarpeBaTens Ana KOHKPETHOro NPUMEHEHUA onpeaenaeTca cneayoLwmuMm OCHOB-
HbIMU TPEDOBaAHUAMM:

a) MakcumMarnbHO A0NyCTUMas TeMnepaTtypa Ans ceTeBbiX AaneKTpoHarpesaTenen AomkHa ObiTh BbilLie MaKCK-
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MarbHO BO3MOXHOW TeMnepaTypbl 00bekTa (KoTopass MOXeT ObiTk Bbillle HOpMarnbHOW pabo4ven Temnepa-
Typbl);

b)ceTeBble aneKTpoHarpeBaTenn AOMKHbI ObITb NPUroAHbLI ANA PAadOThl B YKA3aHHbIX YCNOBUAX OKPYKato-
LLen cpeabl, Hanpumep, B KOPPO3UOHHO-aKTUBHOW aTMOcCdepe Unu npm HU3KOU TeMmnepaType OKpyxKatoLlen
cpeabl;

C) CeTeBble aneKTpoHarpeBaTenun A0MKHbI ObITb cCEPTUPMLNPOBAHBLI ANS NCNOMNb30BaHUA B JAHHOWN B3Pbl-
BOOMACHOW cpeae.

Ona nodoro npuMeHeHUs cyLecTByeT MakCUManbHO A0NYCTUMAA yaenbHaa MOLWHOCTb, MPU KOTOPOW ce-
TEBOW AMNeKTpoHarpesarenb MOXeT MCNOMNb30BATLCA, HE NOBPeXaaa 00BLEKT UNKU ero coaepKumoe. B HEKOTOPbIX
cnyyasix 3HadeHne yaenbHON MOLHOCTN OCOBEHHO BaXXHO, HANpUMep, Koraa pedb uaet o yTepoBaHHbIX TPY-
Dax, pesepByapax, coaepalinx KayCTUHeCKYo coay, UNn TepMOYYBCTBUTENBHLIX MaTepuanax. MakcmmanbHo
aonyctuMmas yaenbHasa MOLWHOCTb A0MKHa OblTh YKa3aHa B AOKYMeHTauun K cucteme. MoxeT noTpedboBaThCs
napannenbHaa TpacCMpOoBKa UNK YKNaaka cnupanbio 0aHOro CeTEBOro Harpeeartens.

donyckaeTca npuMeHeHne N3roToBneHHbIX Ha MeCTe aneKTpoHarpeBaTenen, ecnu BbiMOMHAKTCA Crieyo-
LLIne yCnoBUS:

a) NnepcoHan, BbINONHAKLW NN YCTAHOBKY, UMeeT He0OXoaUMYI0 KBanndukaunio B 06nacTtu cneymanbHbIX
MEeTOAOB MOHTaXa;

b) ceTeBOW aneKTpoHarpeBaTenb NpoLlen NnoneBbie (3KCnnyaTauuoOHHbIE) UCTIbITAHUSA, YKa3aHHble B 8.5.2;

C) ceTeBble aNeKTpoHarpeBaTenu MapkupoBaHbl B cooTBeTCTBUM C 6.3 MOK 62086-1.

CeTeBble aneKTpoHarpeBaTenu, He 3anpeLleHHbIe Ana NpUMeHeHNs B CBA3W C YKa3aHHbIMU BbllLie TpeboBa-
HUAMWN, TEXHUYECKN NPUTOAHbI ANA NPUMEHEHUS, OAHAKO HEODXOANMO onpeaenUTb MakCMManbHO A0NYCTUMYIO
yOenbHY0 MOLWHOCTb ANA KaXXO0ro N3 HUX. OTO 3aBUCUT OT KOHCTPYKLMKN, MaKCUManbHOW TeMnepaTypbl, KOTOPYIO
OHMU BblOepPKNBAIOT, TPEbyeMOoro TeMnepaTypHOro Knacca anekrpoHarpesartenen, MakcuMmansHOU paboyen TeM-
nepaTypbl, MAKCUManbLHO A0NYCTUMOWN TeMnepaTypbl 00bEeKTa U TEPMOU3ONALINMN.

[na kaxkaoro KOHKPETHOro aneKkTpoHarpesaTtens MakcuManbHO gonyctuMmaa yaenbHas MOWHOCTL AOMKHaA
onpeaenaTbCs NO AaHHbLIM NPON3BOANTENS, OCHOBAHHBLIM Ha UCMbITAHUSAX, YKa3aHHbIX B pa3gene 5 MOK 62086 -1.
cnonb3yemasi BenuinHa aomkHa 6biTb BbibpaHa Taknm 0b6pasom, 4Tobbl He NpeBbILAaTE HU MAaKCUMAanbHYIO
TeMnepaTypy, BbiAepXXMBaeMyo HarpesaTenem, Hu TpedyeMbln Knacc Temnepatypsbl. [pegensHoe 3Ha4YeHne Mak-
cuManbHO A0NYCTUMOW yAENbHOW MOLLIHOCTU ANS KaXXA0ro anekTpoHarpesaTens A0MKHO ObITb MO0 BbIGpaHO No
OAHHbLIM NPOU3BOANTENSA, NMMOO ObITb PaBHbLIM 3HAYEHWUIO, ONpeaeneHHOMY ANs AaHHOro Npouecca, B 3aBUCUMO-
CTWU OT TOrO, Kakoe 3Ha4veHue Hmxe. OaHako yaenbHaa MOLWHOCTb MOXET ObITh elle bonee orpaHu4dyeHa npwu
HeoB6X0AMMOCTU NCNOMb30BaHNA NapannenbHON TPaCCUPOBKW.

Pa3paboTyumk MOXET BbIOpaTb TUM, ANUHY UMK pa3Mep U Harpy3Ky ceTeBOro anekTpoHarpesatens. PakTu-
4yecKasi yCTaHOBMEHHasa Harpyaska AomkHa ObiTb HE MeHbLUe, YeM NPOEeKTHadA, a hakTuyeckaa yaenbHasa MOLLL-
HOCTb He AO0MKHa ObITh BhilLE YKa3aHHOW paHee. Tun anekTpoHarpesaTens N 3HadeHust YCTaHOBMEHHON Harpy3ku
M yaenbHON MOLLIHOCTWN AOMKHbI ObiTh YKa3aHbl B AOKYMEHTALIUN K CUCTEME.

6.6.1 CneumnanbHble TUNbI CETEBLIX 3NIEKTPOHarpeBaTenen

CyLIECTBYIOT iBa OCHOBHbIX Krnacca CEeTEBbIX INeKTpoHarpesaTenen — nocrnegoBaTenbHble U naparn-
nenbHbIe.

B nocneaoBaTenbHbIX PE3UCTUBHBLIX HArpeBaTenax B KAYECTBE HarpeBaTenbHOro anemMeHTa 0bbl4HO UC-
NONbL3YIOT ANEKTPUYECKUN NPOBOL, NO3ITOMY NCTOYHUK HANPSKEeHNA 1N ANUHAa Lenn CTaHOBATCA OCHOBHLIMW Napa-
MeTPaMW B KOHCTPYKLIMU KaXKO0W Lenu.

[locnenoBaTenbHble CETEBLIE 3NEKTPOHarpeBaTenu ¢ noaMMepHoOn nsonaumen 0cobeHHo noaxoaarT ans
YCTaHOBOK C ANMMHHOW Lenblo. [locnegoBaTtenbHble ANeKTpoHarpesaTen ¢ MMHepanbHOU U3ondaumen n Metannm-
YEeCKUMU KOXKyXaMmn NnoaxoaaTt Ansa nogaepXaHua o4deHb BbICOKOUN TeMnepaTypbl Npouecca.

[TapannenbHbie 3neKkTpoHarpeBatenn OObIMHO COCTOAT M3  ABYX NapannenbHbiX NPOBOAOB C
OTAENbHbLIM MNONMUMEPHBLIM NN MeTaNNNYEeCKUM HarpeBaTenbHbIM 3fIeMEHTOM, KOTOPbIN NOMy4vYaeT HanpshkeHne
OT NPOBOAHUKOB. OHWN ODLIMHO NCMONBL3YIOTCA ANS 3aLMTbl OT 3aMepP3aHMa U noaaepXaHNa TemnepaTypbl NPo-
Lilecca B CNOXHbLIX TpydonpoBoaax. B anekTpoHarpeBaTene NOCTOSAHHOWU MOLLHOCTU OBbIMHO UCNONb3YETCS CMNK-
panbHbLIN MeTaNNMYeCcKU HarpeeaTenbHbIV anemMeHnT. Tun MNTK (C nonoXxntenbHbIM TeMnepaTyPHbIM KO3 PULIN-
€HTOM) (CM. 6.7.1) OObI4YHO COCTOUT U3 NOMMMEPHOrO HarpeBaTeNbHOro 3NeMeHTa, BbITAHYTOrO Mexay NpoBOAHU-
KamMu.

4 9



F'OCT P M3OK 62086-2—2005

Tun aneKkTpoHarpesaTena ¢ orpaHM4YeHMeM MOLLHOCTUN ODbIMHO pacnonaraeTca Mexay npeabiaywmin
TMNaMn U nMmeeT bonee BbICOKYIO BbIXOAHYIO MOLLHOCTL Npu Bonee BbICOKOW paboyven TemnepaTtype, YemM TUM
[1TK, n npn 6onee HU3KoN paboven Temnepartype, 4eM TUN ANeKTpoHarpesaTena NOCTOAHHON MOLLHOCTW.

6.6.2 [Ipon3BoAUTENLHOCTL CETEBOrO 3fIeKTPOHarpeBsaTena U ycnoBua paBHOBECUSA

B 3aBUCMMOCTN OT NPUMEHEHNS N TUMNA CETEBOIO 3NEKTPOoHarpeBaTena MoXeT NoTpeboBaTbCA OLeHKA CUC-
TEMbI B YCNOBUAX paBHOBECUA. TUMNUYHBIMW NPUMEPAMN MOTYT SAIBAATBLCA CUCTEMbI B€3 perynnpytomx yCTponCTB,
CUCTEMbI C BHELLHUMW PETYANPYIOLWNMMN YCTPOUCTBAMN N CUCTEMDbI, NpeaHa3HavYeHHbIE ANs UCNONb30BaHUA BO
B3PbIBOONACHbLIX ra30BbIX cpeaax (CM. pasgen 7). Ha pucyHke 3 npuBeaeHbl NpuUMepbl KPUBbLIX BbIXOOHOW
MOLLIHOCTM ANS SneKTpoHarpesatenen NOCTOAHHOW MOLLHOCTU U ANA aneKkTpoHarpesatenemn ¢ NOAOKUTENbHbLIM
TemnepaTypHbIM KoadhpunumeHToM (ITK) ¢ pasHbIMU XapakTepucTUMKaMum HaknoHa Kpueow. JInHna notepu Tenna
NoKasbIBaeT YCNOBUA NPU CaMON HU3KOM TeMnepaType oKpyxatoLlen cpeabl. Ha pucyHke 3 nokasaHo, YTO 3MekK-
TPpOHarpeBaTenb NOCTOSHHOW MOLLHOCTU ByaeT noaaepXmeaTk CaMylto BbICOKYO TeMmnepaTtypy obbekTa (80 °C),
HO MOCKOMbKY OH TakKe UMeeT CaMyo BbICOKYIO BbIXOAHYIO MOLLHOCTL (32 BT/M), y HEro Takke camas BbICOKas
pabovada TemnepaTypa. dnekTpoHarpeBatens [NTK ¢ caMmon KpyTon KpUBOU NoaaepXmMBaeT CaMyto HU3KYIO TEM-
nepatypy obbvekta (50 °C), HO TaKke UMEET CaMyo HU3KYIO BbIXOAHYIO MOLWHOCTL (23 BT/M) M nO3TOMY cCamMyio
HU3KYIO pabo4yto TemnepaTtypy.

BbixogHasa MOLWHOCTb, BT/M
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PucyHok 3 — Ycnosus paBHOBeCHMA ANA noaaepXaHus temnepaTypsbl
B Tpydonposoae

Ha pucyHke 4 npuBeaeH TOT e NpuMep, HO C TOYKU 3peHnsa OLEeHKN BEPXHMX NpenenoBs. B aToM cny4vae
NIMHUA NOTEPU TeNnna caBuraeTcyd B CTOPOHY CaMOW BbICOKOU BO3MOXXHOU TeMNepaTypbl OKpy>KatloLen cpeqpbl, u
TOYKN NepeceyYeHna NoKasbiBaT NogaepKUBaeMylo TeMmnepaTypy U OTHOCUTENbHbIE BbIXOAHbIE MOLLHOCTU B
3TUX ycnoeusax. Hanpumep, anektpoHarpesaTtens [1TK-1 B AaHHOM cnydae nMmeeT Donee BbICOKYIO NoaaepKmea-
eMYI0 TeMnepaTypy, 4em paHbLle (78 °C), HO YPOBEHb BbIXOAHOWN MOLLHOCTU CHU3unNcs (18 BT/M), 0 4HeM roBOpUT
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YMEHbLUEHNE HAKNOHA KPUBOW BLIXOAHON MOLLHOCTW. TOT e noaxoa MOXHO NPUMEHUTL MPU OLIEHKE BEPXHETO
npeaena paboumnx ycnoBmin Ans cTabunnanpoBaHHOM KOHCTPYKLIWMN.

BbixogHasa MOLWHOCTb, BT/M
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— [JOTEPA TENNA
PucyHok 4 — YcnoBua paBHoBeCUA ANA OLEHKN BepxHero npeaena

YPOBHU BbIXOAHOW MOLLHOCTU pa3HbIX N3aenmn 00bIMHO YKa3biBalOTCA U3rOTOBUTENEM B AOKYMEHTAaX K
M3genusam n/unu B nporpamMmme pacdeTta. B 60nbLWINHCTBE CNy4YaeB KPUBbIE BbIXOAHOW MOLLHOCTM ANA CETEBbIX
anekTpoHarpesartenen tuna [ TK onpegenaoTca Ha OCHOBE SMNUPUYECKUX JAaHHbIX, NOAYYEHHbIX C MOMOLLbIO
MCNbITaTENLHOW annapaTypbl, NCNOMb3yeMon B ucnbiTaHmn 5.1.10 no M3OK 62086-1.

BbixogHaa MOLWHOCTb CeTeBbIX aneKkTpoHarpesaTenen Q, BT/M, nocneaoBaTenbHOro Tuna obbIMHO onpe-
aendaeTca no Ux anekTpuyYeckum napameTpam no cneayowen qgopmyne

Q—V—fz (7)
roe V' — Hanps»keHue cuctembl, B;
r, — yaAenbHoe CONpoTUBMEHNE Kaxagoro NposogHuka, OM/Mm;

[ — AnNnHa Kaxxgoro NpoBOAHUKA, M.
ConpoTuBneHne NPOBOAHUKA 3aBUCUT OT TeMNepaTypbl NPOBOAHUKA B COOTBETCTBUU C POPMYNON

re = r(1+aAT), (8)

rne r— conpotueneHue npoeoaHuka npn 20 °C, OM/M;

o, — KO3(pdULUMEHT Ana TMna maTtepuana nposoaHuka, 1/°C;

AT — pa3Hnua TemnepaTyp NpoBoaHUKa B pabovem coctoaHmum u npn 20 °C,°C.

Ona ycnelwHon paboTbl cuctema pe3ncTUBHOIO Harpeaa AoMmKHa MUMeTb cneayiolme XxapakTepUcTUKN:

a) BbIXOOHas MOLWHOCTL 3MfeKTpoHarpesaTenda(en) AomkHa 6biTb DonbLUE, YeM NOTePA TeNna CUCTEMOWN,
BKMNIOYasi COOTBETCTBYHOLLMN KO UUNEHT 6€30MacHOCTN. DTOr0 MOXHO AOCTUYbL NPU YCTAaHOBKE OHOrO ceTe-
BOrO 3NeKTpoHarpesaTensa ¢ COOTBETCTBYIOLLLEN BbIXOAHOW MOLLHOCTBLIO YKMNAAKOW ero B HECKOMNBLKO PAAOB UMK NO
cnupanun, ecnn HeobBxoaANMO noanepPXMBaTb BbIXOAHYIO MOLWLHOCTb HA Kak MOXXHO Bonee HU3KOM YPOBHE;

b) NoOTeHUManNbHbIE OTKNOHEHNA HANPSXKEHNSA UMW APYrne N3MEHEHU B NapameTpax CUCTEMbI CO BPEMEHEM
O0MKHbI ObITb OnpeaeneHbl U KOMNEHCUPOBaHbI KOO (PUUNEHTOM De30NaCHOCTY;
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C) BEpPXHUN Npeaen CUCTeMbl A0MXeH ObITb OLUEHEH ANS NPUMEHEHUN, B KOTOPbLIX TOYHOCTb TeMMepaTypbl
npoLecca O4YeHb BaXxHa, NN KOTOpbie UMEIOT LUMPOKNU AmManasoH TeMnepaTyp OKpyXawLen cpeabl, N ans
CUCTEM, HE UMEIOLLMX PETYNUPOBAHUA UM NMEIOLLMX OAaTHYUKN KOHTPOSMA OKpYXaloLLen cpeqpbl.

6.7 OnpeaeneHue MakCUMMarnbHOU TeMNepaTypbl

BaxxHO, 4TOObLI MakcuManbHaa pabodyana TemnepaTypa anekTpoHarpesaTtensa oObina onpeageneHa aAng Bcex
NpUMeHEeHUN BO B3PbLIBOOMNACHLIX ra30BLIX cpeaax. HekoTopble npuMepbl IPUMeHeHNU NpUBeAeHbI HUXKE:

a) HeMmeTannuyeckn TpybonpoBoA, ANa KOTOPOro MakCcuManbHasa TeMmnepaTtypa anekTpoHarpesaTens Mo-
XeT NpMdNnXaTbCa K MakcMManbHOW BbiAgepXMBaeMon TeMnepaType 00bekTa, Tennons3onaumm Unm apyrux KoM-
MOHEHTOB CUCTEMDbI;

b) yCTaHOBKMN, KOTOPbIE HE UMEIOT YCTPOWUCTB yNpaBneHua Unn 4aT4MKoB KOHTPOMNA OKpyKatoLlen cpeabl U
MMEIOT NOTEHUMANbLHO BbICOKNE TeMnepaTypbl 000MNOYKN B COCTOAHUN PABHOBECUS;

C) YCTAHOBKU, B KOTOPbLIX NPUMEHEHNE CETEBLIX ANEKTPoHarpesaTenen MMeeT O4YeHb BaXKHOE 3HaYeHue,
HeoOxoaMMa BbiCOKas CTeneHb TOMHOCTU TeMnepaTypbl NPoLEecca;

d) ycTaHOBKM BO B3pbIBOONACHLIX ra30BLIX cCpefax, Anda KOTOPbIX npegnonaraeTcs, YTO PerynmpyoLlinm
TepMOCTaT He paboTaeT, Npu YCNOBUKN YTO TeMnepaTypa 000N0YKN aneKkTpoHarpesaTens He MOXeT NMpeBbilaTh
HOMWHAaNbHOE 3Ha4YeHne T Ana AaHHOro y4acTKka (CM. pasaen 7).

BO3MOXHbI TP cNnocoba 3alnTbl INeKTpoHarpeBaTenbHON CUCTEMbI OT NPEBbLILLEHUS NpeaenbHON TeMNe-
paTypbl — NOMOXUTENbHLIN TEMNEPATYPHbIN KO3 MUUNEHT aNeKTpoHarpeeaTens, ICNoNbL3oBaHNe orpaHn4nTe-
na TemnepaTtypbl UNU perynmpyrowero YCTpoucTea, pacveT CTabunmusanpoBaHHOU KOHCTPYKLMM.

6.7.1 MonoxutenbHbIN TeMnepaTypHbIN Ko3achduumneHT (MNMTK)

DneKTpoHarpeBaTenam, MOLWHOCTb KOTOPbIX 3HAYUTENBHO CHWXKAETCA C yBenudeHneM TemnepaTypbl, TeM-
nepaTypHbIN KNacc MOXET ObITb MPUCBOEH NyTEM UCNbITAHUN (Kak yka3zaHo B MOK 62086-1). Bo MHornx npume-
HEHNAX OONOMHUTENbHbIE MePbl perynupoBaHna Ansa orpaHudeHna TemnepaTypbl He TpedylTca, ecnn Knacc
TemMnepaTypbl 3aNeKTpoHarpeBaTena HWxe, YeM yKasaHo ana AaHHOro npumeHeHua. OgHako MOXHO NPUMEHATL
orpaHMvuTENDb TEMNEPATYPbl U CTAOUNN3NPOBAHHYIO KOHCTPYKLUMIO, 4HTODLI S3KCNNyaTUpoBaTh CUCTEMY B bonee
Y3KOM gmanasoHe TeMnepaTyp TEXHONOrM4eCcKoro npouecca.

6.7.2 Ucnonb3oBaHUe OrpaHUYUMTEeNA TeMnepaTtypbl (perynupyrowero yctpoucTea)

OrpaHnduTens TeMnepaTypbl (perynupytollee yCTPOUCTBO) AOMKEH NPeaoTBPaTUTL NPEBbLILLEHNE SNEKTPO-
HarpeeaTenem TemnepaTypbl, B OCHOBHOM 3a CHET onpeaeneHus:

a) TemnepaTypbl Ha NOBEPXHOCTUN INEKTPOoHarpeBaTens;

b) TemnepaTypbl TPYOONPOBOAA UMW APYIUX KOMNOHEHTOB YCTAHOBKMU;

C) NapamMeTpoB, KPOME TeMNepaTypbl, HANPUMeEp, TOKA.

CneymnanbHble TpedboBaHNA ANSa perynupyemMbix KOHCTPYKUMK npuBeaeHsl B MOK 62086-1, 4.4.3.

6.7.3 PacueT cTaOMNU3MpoOBaHHOU KOHCTPYKLIUN

B ocHOBe CTabnNMU3npoBaHHON KOHCTPYKLUN NEXNT NPUHUKN onpeaeneHns MakCMManbHOU TeMnepaTyphl
00beKkTa U NOBEPXHOCTU ANEKTPOHArpeBaTensa B XyALUnUX yCNOBUAX 3KCNAyaTauun. 3TO pacyeT yCNOBUN paBHO-
BECUS1, KOTOPbIE BO3HUKAIOT, KOraa Konnu4ecTBO NOABOAMMOrO Tenna paBHO NoTepe Tenna cuctemon. Habop xya-
LLINX YCNOBUWU BKIIOYaET:

a) MakCUManbHYI0 TeMNepaTypy OKpy»KawLen cpeabl, KoTopaa obblMHO NpUHUMaeTcs Ha ypoBHe 40 °C,
€CINUN He YKa3aHO NHOE;

b) oTcyTCTBUE BETPA (HENOABWXKHbLIN BO3AYX);

C) UCNOMNb30BaHUE YMEPEHHOro UMM MUHUMAaNbHOIO 3Ha4YeHNS KO3 UUMeHTa TENNONPOBOAHOCTU TENMNO-
N30MALUNMN;

d) oTCcyTCTBME TEMNEPATYPHOrO perynnupoBaHna nNo NPOeKTy unu ans Toro, YTobbl CMOAEeNMPOBaTb OTKA3
TeMnepaTypHOro pene;

€) aneKTpoHarpeBaTenbs paboTaeT NpU HanpsXXeHUU, NpeBbilLaoLLeM YCTAHOBAEHHOE paboyvee Hanpsxe-
Hue Ha 10 %;

f) npeanonaraeTca, YTO aNeKTpoHarpesaTtenb paboTaeT Ha BepxHeM npeaene nNpous3BOACTBEHHOIO A0NYC-
Ka nAn Npu MMHUMAaNbLHOM yAENbHOM CONPOTUBNEHUM ANA NocneaoBaTENbHO NOAKMIOYAEMbIX ANEKTPOHAarpeaa-
TEenen.

DTOT HAabop ycnoBun rpadonyeckn NpounnICTPUPOBaH Ha PUCYHKe 4. cnbiTaHUA ana cTadbunmanpoBaH-
HOW KOHCTPYKUNK onpeneneHbl B MOK 62086-1. ObbIMHO MakCUManbHaa TeMmnepaTypa NOBEPXHOCTU SNEKTPO-
Harpeeartensa paccuUmTbiBaeTca No oopmMynam, BbiBeAeHHbIM HAa OCHOBE OLIEHKU SMMNMUPUYECKUX OAaHHbIX, UNA
TeopeTU4eCKUM MeToa0M, ONMUCAHHLIM HWXe. MHOrMe N3roToBUTENn MMEKOT KOHCTPYKTOPCKME NPpOorpamMmMbl, KOTO-
Pble pacCYUTLIBAIOT MakCUMarbHYIO TeMMepaTypy NOBEPXHOCTN HA OCHOBE 3TUX CaMblX HEDNAronPUATHLIX Napa-
METPOB.
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6.7.4 TeopeTuyeckKkue pacyeTbl TeMnepaTtypbl 060n104ku — MeTannuyeckue yCTaHOBKHU

MakcnmMmanbHO BO3MOXXHAA TeMnepartypa Tpydbonposoga 7., °C, paccumTbiBaeTCA NprU MakCMManbHOW TEM-
nepaType oKpyxarwLlen cpegbl C NOCTOAHHO NOAKMIOYEHHbIM No4 HanpshkeHune anekTpoHarpesaTteneM. Popmy-
na ans pacyeTta MmakcMmMmanbHOW NOTEHUMaNbLHON TeMnepaTypbl TPYOONpOoBOAa NONy4YeHa neperpynnmpoBKON 3HA-
YeHUn OopPMynbl NOTepK Tenna:

F-

In(Dz)
Qs 1 D 1 1

(9)
Toe= T | Dih; T2k +D2hco +D2h0 +a.

| =

rne st — BbIXOAHaA MOLLHOCTbL 3neKTpoHarpesaTensa. Ana onpeaeneHusa Knacca teMmnepaTtypbl CTAabUNU3NPo-
BAHHOW KOHCTPYKLUMW BbIXOAHAA MOLHOCTb ycTaHaBnuBaeTcs npu 110 % HOMMHaANBHOIO HaNpsi>keHNs: 1 Makcu-
ManbHbIX Aonyckax And BbIXOAHOW MOLLLHOCTU NO AaHHbLIM U3rotoBuTens, BT/Mm;

K — TennonpoBOAHOCTb M30AALIMK NPU cpeaHen TemnepaTtype, BT/m-K.

MpumevyaHne — MakcumanbHasa Temnepartypa TPyObl MOXET NpeBbICUTb pacCYUTaHHOE 3HaYeHUe;

D,, D,, h,, hy, h, — cM. oopmynbl (2),(3). MoxeT ObITb HEOOX0AUMO WUCNONb3oBaHME NTEPALIMOHHbLIX
MEeTOA0B ANnd pacyeTa hopmynbl (9), 4TOObI NONy4YNTb T ., MOCKOMbKY TENMONPOBOAHOCTb M30NALIMK N BbIXOAHAS
MOLLIHOCTb 3MeKTpOoHarpeBaTens MOryT 3aBuceTb OT TeMnepaTypbl Tpybonposoaa.

TemnepaTypa obonoykun anekTpoHarpesatens T, ,°C, MoXeT ObITb paccyuTaHa no creayowen popmyne

Ton = 4T, (10)
roe C— AanvHa oKpY>XKHOCTW 3anNeKTpoHarpeeaTens, M;

U — koadhpumumeHT obuien tennonepenayn, Bt/m2 K.

KoadpdpumumneHTbl 00LLero nepeHoca Tenna pasnuyHbl AN pasHbiX TUANOB 3NEKTpoHarpesaTenen, METOAOB
YCTAHOBKN U KOHdOUrypaummn cuctembl. OHM OTpaxatoT KOMOMHaUNIO Tennonepeaaym 3a cy4eT TENNONPOBOAHOCTM,
KOHBEKTUBHOW Tennonepenayn un tennonepeaayn nanyvyeHnem. BennunHa U moxeT nameHaTtbea oT 2,2 B1/mM2 K
ana UMnuHapu4ecKoro HarpeesaTenbHOro kabensa B Bo3ayxe (B OCHOBHOM, KOHBEKTUBHAA Tennonepeaaya) ao
30 BT1/M2 -K unu bonee ana HarpeeaTens, NpUMeHAeMOro BMeCTe C BCNoOMOoraTenbHbIMU CpeacTBaMu Tennonepe-
HOCa (B OCHOBHOM, 3a c4YeT TennonpoBoaHOCTN). o TpeboBaHUIo 3aKka3ynka NOCTaBLLMK 3NeKTpoHarpeBaTtens
OO0MKEH yKasaTb 3TOT KOh(PULMEHT ANda A4aHHOIO NPUMEHEHNA UM COODLWMUTL BLIMUCIEHHbIE UMK 3KCNEPUMEH-
TanbHO YCTAHOBMEHHbIE 3HAa4YEHNA TeMnepaTypbl OOLLNBKW.

BbixogHaa MowHOCTE W BbIOPAHHOIO CETeBOro anekTpoHarpeBaTena AomkHa obecneyvmBaTtb YCTONUN-
BOCTb KOHCTPYKLMN U HE NpeBbIlaTh Knacc TemnepaTtypbl Unm nobdble nepevncrneHHoie Bbllle orpaHuYeHns
MaKCcUManbLHOU TeMnepaTypbl.

6.7.5 TeopeTnyeckue pacyeTtbl TeMnepaTtypbl 0600104k — HeMeTannuyeckue Tpydonposoasbl

Ona HemeTtannuyecknx TpydonpoBoaoB HEOOXOOUMO yUUTbIBATL TEPMOCTONKOCTL CTEHOK TPYOONpOoBOAAa,
TaK KaKk HeMeTannuyeckaa Tpyba aBnaeTca NNOXmMM NPOBOAHUKOM Tenna. 3T MaTtepuanbl MOryT UMeTb KO du-
LMeHT TennonpoBoAHOCTU (k= 1/200) NO OTHOLLEHWIO K TENNONPOBOAHOCTU CTaANN, U MOXET BO3HUKHYTb 3HAYU-
TenbHada pasHuUa TemnepaTyp C BHELWHEN N BHYTPEHHEW CTOPOHLI CTEHKM TPyOOonpoBoga unu pesepeyapa B
3aBMCUMOCTM OT yAENbLHOW MOLLIHOCTU SNeKTpoHarpesaTens. Takoe npeBbllleHne HOpManbHOU TeMnepaTypbl (MO
CpaBHEHUIO ¢ 0DOrpPeBOM MeTanMn4YecKnx TpPyoonpoBOAOB UM pPe3epByapoOB) MOXET UMETb ABa HEDNAronpuaT-
HbIX NOCNeACTBUA:

a) NpeBblLleHne MakCUManbHO A0NYCTUMON TeMnepaTypbl ANa HeMeTannu4eckoro TpydonpoBoaa;

b) npeBbiLLIeHMe MaKkCMManbHO A0NYCTUMOW TeMMNepaTypbl ANeKTpoHarpeeaTens.

TemnepaTypy OOLLMBKM INEKTPOHarpeBaTena B HOPManbHbIX paboymnx yCAOBUAX MOXHO paccyMTaTb Mo
doopmyne (10). OaHako npu BoldncneHnn U cneayeT yinuTbiBaTb TEPMOCTOUKOCTL CTEHKU Tpydbonposoaa. Koad-
domumeHT 0bLLero nepeHoca Tenna ans NNacTUMKOBOro Tpydonposoaa BelMMcnaeTca no oopmyne

A_ 1,1
Uy U Tk, (11)

rae U, — koadgpmumneHT obLuero nepeHoca Tenna ans Hemetannnyeckoro Tpybonposoaa, B1/m2 -K;
U . — koadhdpumumeHT obLLero nepeHoca Tenna gna metannuyeckoro Tpyoonpoesoaa, Bt/m2:K;
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[ — TonumMHa CTEHOK TpydbonpoBoaa, M;

K, — KO3(pONLINEHT TENNONPOBOAHOCTU MaTepmana CTeHoK Tpydonposoaa, Bt/m2 K.

3-3a 4ONONHUTENBHON TEPMOCTOMKOCTM CTEHOK HEMETaNNMYeCcKoro TpydonpoBoaa BO3HUKHET pa3HULA TEM-
nepaTtyp C BHELLHEN N BHYTPEHHEN CTOPOHbI CTEHKN TPYOONpoBOAa; T.€. TeMnepaTypa C BHELLIHEN CTOPOHbI CTEHKN
TPyObl N TEMNEepaTypa XNAKOCTM ByayT HE OAMHAKOBbLIMW B OTNUYMNE OT MeTannuyeckoro Tpydonposoaa. Noato-
MY HEODXOAUMO YUYUTbIBATL TEMNEPATYPY KNOKOCTM.

[na HemeTannuyeckoro Tpybonposoaa

_ W
Tsn=gcth, (12)

roe  T:— TemnepaTtypa xmugkocTu, °C.

dopmyna (12) — ymepeHHoe ynpoLleHue CNOXXHON 3a4a4du, BKNo4YatoLen Kputepun, Boixoadwmne 3a npe-
aenbl 0bnacTn HacTosALWEero ctaHaapTa. Npon3soanTenn BCeX CETEBLIX ANEKTpoHarpeBaTenen AOMmKHbl Npeao-
CTaBNATb AaHHbIe O TeMnepaType 000NOYKN ANA KOHKPETHLIX NPUMEHEHNNA,

BbixoaHas MOLLIHOCTL BbIOpAHHOIO CETEBOIO 3MeKTpoHarpeBaTens AomkHa obecneyvmBaTb YCTONUUBOCTb
KOHCTPYKLUMWN N HE MPEBLILLIATL KNAcc TeMNepaTypbl UnNn nodblie apyrne orpaHNYeHnss MakCMmMmanbHOW TEMMNepa-
TYpbl.

6.8 CBegeHUA O KOHCTPYKLUUN

6.8.1 [1PpOEKTHO-KOHCTPYKTOPCKaA AOKYMEeHTauunA

Ona cozganua padboTocnocodHOM KOHCTPYKL MKW AneKTpoHarpeBaTens npu NnpoekTupoBaHnn HeobxoaMmo
MCMNOMb30BaTh COBPEMEHHbLIE AAaHHbIE O TPYOONPOBOAAX N BHOCUTL B KOHCTPYKLMIO M3MEHEHUS NPW NOOLIX nepe-
CMOTpax cneundunkaunm n YepTexken, UMeoLLNX OTHOLLIEHUE K 3NeKTpoHarpeBaTenbHON CUCTEME.

[Tpon CO30aHUN KOHCTPYKL UM SNeKTpOoHarpeBaTens NnpuMeHaTCs nobdble (Mnu Bce) crneaytowme 3neMeHTh!:

- TeMnepaTypHble NapaMeTpPbl KOHCTPYKLNMK;

- BNoOK-cXema CUCTEMDI ;

- YepTeXxn pasmeLleHns 00opyaoBaHUA (CXeMbl, paspesbl);

- yepTexun TpybonpoBoaa (CxeMbl, U3OMETPUHECKMNE HEPTEXKN, NEPEHHN NUHNI);

- cneyndomkaummn TpyodonpoBoaOB;

- cneymdoukaumnm Tennon3onaunm;

- AeTanbHbIE YepTEXN 0DOPYAOBaAHNS (HACOCHI, KnanaHbl, (PunbTPpbl N T.4,.);

- ANEKTPUNYECKNE CXEMbI (MNHUN, 3NEMEHTLI);

- BeAOMOCTb 06BEMOB PaboT;

- crneummkaLmn anekTpu4eckoro 06opynoBaHus;

- PYKOBOACTBA MO MOHTAXY U 3KcnnyaTaumm,;

- tH(popmMauusa 06 obopyaoBaHUU;

- NNaHbl YCTAHOBKN TEMNNOM30NALINN;

- QOKYMeHTauunsa 0 KnaccudoukaLnum 30H;

- TeMnepaTypa BO3ropaHus rasa unm napa, BbiAensaLLErocs B NPOLIECCE;

- NpoLECChIl, CNOCOBHbLIE BbI3BATHL NOBLILLEHWE TEMNEpATYpbl TPydonpoBoaa, HanpuMep, BbIXOA napa unwu
3K30TEPMUYECKNE PeaKkLINM.

6.8.2 lNepevHU U3OMETPUHECKUX BUAOB UNU KOHUrypaumumn HarpesaTena u guarpamMmmbl pacnpesge-
FNIeHUA Harpy3Ku

Kaxxgas uenb Hakana AomkHa ObiTb NOKa3aHa Ha YepTexe, 0TobpakarLleM ee MeCcTONoNOXeHNe, KOH(U-
rypaumio n COOTBETCTBYIOLLME AaHHbIE ANdA cCUCTEMbl 0Borpesa Tpydonposoga n camoro Tpybonposoaa. [lJaHHble
ONs YepTexa Unu AaHHble Ang pacyeTa AOMKHbI BKMYaTh CNeAVIOLYII0 MHOpMaLINIO:

a) 0bo3HaveHue TpydonpoBOAHON CUCTEMDI;

b) pasamep n maTepunan TpybonpoBoaa;

C) MEeCTOHaxoXxaeHune TpybonpoBoaga NN HOMEP NMUHUM;

d) 0603Ha4YEeHMEe aneKTpoHarpeBaTensa UM HoOMeP LEnw;

€) HOMep ANeKTpoHarpeBaTens;

f) AaHHbIE ANsa pacyeTa, BKA4atloLme:

1) TeMnepaTypy, KOTOPYIO HEOBXOAMMO NOAAEPKNBATD;

2) MaKkCcUManbHyO TeMnepaTypy npouecca;

3) MUHUManNbHYO TeMNepaTypy OKpyXatoLlen cpeabl;

4) MakcUMarnbHy0 BO3OEUCTBYIOLLYIO TeMnepaTypy (eCnu NPUMeHAeTCs ),
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5) MakCnManbHyo TemnepaTypy O0LINBKM (eCcnu TpebyeTca);

6) napamMeTpbl HarpeBa (ecnu TpebyeTcs);

/) AnNnAHy TpybonpoBoaa;

8) oTHOLLIEHME Tpacchl HAarpeBaTens K AnuHe Tpyobi;

9) AONONHUTENBHYIO ANNHY 3NEKTPOHAarpeBaTens, NPUMEHSIEMYIO ANSA KnanaHoB, Tpyboaepxatenen u
OPYrnx CUCTEM TENMOOTBOAA;

10) AnNvHY aneKkTpoHarpeBaTens;

11) paboyee HanpsKeHUE;
12) MOWHOCTL, BT Ha eguvHuuy ANWHbI 3NeKTpoHarpeBaTtend, Ana noagaep)XaHmsa enaemMmown
TemMnepaTypbl;

13) noTepun Tenna Npu kenaemMoun TemnepaTtype Ha eguHULYy aAnNuHbl TPYOonpoBoaa;
14) 06LLYHO MOLLHOCTb, BT;
15) NyCKOBOW TOK B LIENWN N TOK B YCTAHOBUBLLEMCS PEXUME;
16) TMN, HOMWUHAMNBLHBLIW pa3Mep, TONLWNHY U KO3OUUNEHT TENNOU30NALNK K;
17) Knaccudonkaunio 30H, BKNoYaa HU3LWYIO TeMnepaTypy BOCNNaMeHeHNs Ana KaXXaon 30HbI (eCnu
NPUMEHSAETCA);
18) BeAOMOCTb 00BEMOB PaboT.
Ha 4epTexe Takke AOMKHbI ObIThk YKa3aHbl HOMeP Unu 0bo3HavYeHne naHenun pacnpeaeneHna SHepruu,
0003Ha4YeHne annapaTypbl aBapUNUHOW CUrHANU3aLINMMN U yNpaBReEHUS, a TaKkkKe YCTaBKMN.
6.9 QHeprocucrema
3awiuTta napannenbHOWU Luenu anekTpoHarpesaTena aomkHa ObiTb CNOocobHa OTKNIOYAaTL YTEYKM TOKa Ha
3EeMII0 N TOKU KOPOTKOTO 3aMblkaHus (CM. 4.4 MOK 62086-1). OTkniodeHne NnpoBoanUTCA YCTPOUCTBOM ANA 3aLUN-
Tbl 000PYAOBAHUA OT 3aMbIKaHUA HA 3eMMI0 C HOMUHANbHLIM TOKOM cpabaTtbiBaHnsa 30 MA nnu annapaTom 3aLln-
Tbl, CNOCOOHBLIM NpepBaTb 3aMblKaHWE Ha 3eMMI0, UCNOMb3yeMbIM BMECTE C COOTBETCTBYIOLLEN 3ALLUTON LENM.
YcTaHaBnmBaeMbI YPOBEHL NpepbiBaHUA ANA HacTpanBaeMbIX YCTPOUCTB OObIMHO Ha 30 MA BblilLE YPOBHA €M-
KOCTHbIX YTeYeK aNeKTpoHarpesaTens, ykasaHHbIX NOCTaBLLUKOM 3MfeKTpoHarpesaTens. Ecnu ycTaHOBNEHHLIE
CUCTEMbI OOCMY>XMBAKOTCA U KOHTPOMUPYIOTCA BbICOKOKBANMPUUMPOBAHHLIM NEPCOHANOM, a NOCTOAHHas paboTa
Lienn Heobxogmma ans besonacHoW paboTbl 000OpPyAOBaAHUA UK NPOLECCOB, TO NPU cpabaTbiBaHMN aBapPUNHOW
curHanmsaunm gnsa odbecneveHns NPUHATUA COOTBETCTBYIOLLMX MepP AonyckaeTca ObHapy»XeHue 3aMblkaHUN Ha
3eMnio 6e3 npepbiBaHUA paboThl.
6.10 lyck npu HU3KOU TeMnepaType OKpyXKalLleun cpeabl
Ecnn anekTpoHarpeBaTtenbHble CUCTEMbI 3anycKaloT MPU O4eHb HU3KNX TeMMepaTypax OKpyXatoLLen cpe-
Obl, CHa4Yana MoryT UMeTb MecTO OpPOCKW Ha4anbHOro TOKa, Bbi3bliBaloLMe OTKMAIOYEHUE YCTPOUCTB TOKOBOW
3aLlUNTLL. YCTaBKM cpabaTbiBaHUA U XapaKTePUCTUKN YCTPOUCTB TOKOBOW 3aLLMUTLI A0MKHbI COOTBETCTBOBATL 3MEK-
TpoHarpeBaTernbHbIM CUCTEMAM, €CMN BO3MOXEH UX MYCK MPU HU3KNX TeMnepaTypax oKkpyxatoLllen cpeabl. Ho-
NoNHUTENLHaA MHpopMaLUna n pekoMeHaauum ansa noAobHbIX CnyvaeB coaepaTcs B UHCTPYKUUAX NOCTaBLLMKA
aneKTpoHarpepaTens.
6.11 lnuHHbIe Tpaccbl Kabens
Ecnun ncnonb3ylotca anekTpoHarpeBatenu ¢ napannenbHbIMU LenaMn B ANUHHLIX Tpaccax, yaenbHas
MOLLIHOCTb B KOHLE TPpacChbl MOXeT ObITb MeHbLLE TENNOBOWU MOLLHOCTU B HaYarne Tpacchbl U3-3a NageHNa Hanpske-
HUA. DTO HeOOXOANMO NPUHMMATL BO BHUMaHWE Npu onpeaeneHnn BbIXOAHOW MOLLIHOCTU 3MeKTpoHarpesaTena u
pasMeLleHnn TemnepaTypHbIX 4aTYMKOB.
6.12 AHanu3 moaenu LMpPKynauuu
Ecnn HeoBXo0aMM KOHTPOSMb KPUTUHECKON TeMNEepPaTYpPhbl, BCe BO3MOXHbIE PEXXUMbI NOTOKA B CETU TPYOONpO-
BOAOB AOSTKHbI YYUTLIBATLCA NPU onNpeaeneHnn CErMeHTOB Lenn SnekTpoHarpesartens. 3To NPOUNMIOCTPUPOBaAHO
Ha npuMepe oborpeBaeMoro pesepByapa, NOKasaHHOro Ha pUcyHke 5. Bce Tpu uenun anekTpoHarpeBaTens ¢ pas-
OenNbHbIMU perynatopamMn HeobxXoaAnMbI Ana noaaepXxaHua B TpydbonpoBOAHOW CUCTEME XKenaeMon TemnepaTy-
pbl. Korga nogorpeBaeMbin NPOAYKT BbiTeKaeT U3 baka veped Tpydy A, uenm Ne 1 n Ne 2 otknioveHb! U uenb Ne 3,
nporpesaroLLas Tpyoy, NO KOTOPOWU NPOAYKT HE TedeT, OcTaeTcsa NoaknioYeHHOW. Ecnu Bce Tpu uenn obbeanHnTb
B OZHY C UCNONb30BaHNEM OOQHOrO perynatopa, HarpesaTenb Tpyo 6e3 npoTekaoLwero notoka A nnu B 06ectoun-
BaeTCA N TeMnepaTtypa nagaeT HUXKe Xkenaemou.
ObBoaHana Tpyba BOKpYr perynupyloLLero KnanaHa — Apyrow pacnpoctpaHeHHbI cry4van, koraa Heobxo-
AUMO NCNOMNb30BaTb AOMNOMHUTENBHbLIE LIEMW, KAK MOKA3aHO Ha PUCYHKE 6.
Ha pucyHkax 5 n 6 npuseaeHbl npumMmepbl TPyOONPOBOAHLIX CUCTEM, CXeMa KOTOPbIX 3aCny>KMBAET NOBbI-
LLIEHHOIO BHUMAaHUSA. TyNUKU N KOMNEKTOPHbIe TPYOOonpoBOoAbl TPEOYIOT akKypaTHOW YCTAHOBKN CUCTEMHbLIX 3MEKT-
poHarpeBaTernbHbIX YCTPOUCTB U YCTPOUCTB YNpaBneHna UMI.
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A

A—Tpyba A, B—TpybaB; 7T—uenb Ne 1; 2— uenb Ne 2; 3 — uenb Ne 3;
4 — 3agenka XonogHoro KoHUa;, 5 — temnepaTtypHbln gaTtunk, 6 — Hacoc;
/ — oborpesaemMbli pesepByap; 8 — 3agenka ropadero KoHua

PucyHok 5 — lNpumep oborpeaemoro pesepsyapa

T—uenbNe1, 2—uenb Ne2; 3—uenb Ne 3, 4 —3agenka ropadero KoHua;
5 — 3agjenka xonogHoro KoHua, 6 — TemnepaTypHbIn JaTHUK

PucyHok 6 — Mpumep obsoaHoN TpyOL!

6.13 MeToA KOHTpONA TYNUKOB

OTOT METOA, MOXET NCNOSMb30BaTbLCA ANA KOHTPONSA TeMnepaTypbl B CAOXHbLIX TPYOONPOBOAHBLIX CETAX U
KONMNEKTOPHbIX cuctemax. MeToa Takke MOXKHO MCNONb30BaTb, KOrga He0bXoaMMo nogaepxmeaTe MMHUMANbHOE
o0Llee KOoNnM4eCcTBO AaTYMKOB TeMMepaTypbl Aaxe B yLiepO 3KOHOMUK 3Heprnn. MeTop, 3akntovaeTca B onpene-
NeHNN MeCTOMNONOXEHUS NN N3rOTOBNEHUM CEKLIMK TPRYDONPOoBOAA, KOTOPAas:

a) UMeeT CTaTUYECKUN PEeXXUM NOTOKa B NMIOOON MOMEHT BPEMEHMU;

b) UMeeT Takue Xke TennoBble NOTEPU, KaK N OCTanbHaa YacTb KOHTPOMNUPYyeMon TpybonpoBOAHON CUCTEMDI.

He3aBUCUMO OT NapamMeTPoOB NOTOKA BCE CeKLUUN A0MXKHbI ObITh HarpeThl. Bce cekunm co ctatndeckummn
YCNOBUAMMW NOTOKA OyAyT UMeTb HEOBX0ANMOE KONMNMYECTBO Tensna B YCrNoBMAX U3MEHEHUA TeMnepaTypbl OKPY-
xarowlen cpeabl. Cekumn, no KOTOPbIM NPOXoAAT NOTOKU, MOTYT ObITb U3MULLHE HarpeTbl. [penmyulecTso 3Toro
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MeTOoaa COCTOMT, B OCHOBHOM, B KOMAPOMWUCCHOM COOTHOLLIEHUN MeXay CcOepekeHneEM SHEPTNU N SKOHOMUEWN HA
nepBoOHaYanbHbIX 3aTpaTtax. CnegyeT NPoABNATL OCTOPOXHOCTL NPU NPUMEHEHUN 3TOrO0 MeToaa C TePMOYYB-
CTBUTENbHLIMU NPOAYKTAMM.

Takke cnegyeT NpeaycMoTpeTb, BO-NEPBbIX, YTOObI KOHTPONMpyemas TynuUKoBasi cekuma Obina AocTaTouHO
ONMWHHOW U TeMNepaTypa B HEN He 3aBMUcCena OT NOTOKa B CMEXHOM Tpybonposoae, BO-BTOPLIX, YHTOOLI AaTHUK
TemnepaTtypbl HAXOAUMNCA Ha y4acTKe, He 3aBUCSALLEM B NnaHe TeMnepaTypbl OT NapaMeTPOoB NOTOKA.

6.14 BepTuUkKanbHble TpybonpoBoAbl

[na ANWHHBIX BEPTUKANbHLIX TPYOONPOBOAOB, €CNKN HEODXOANMO TOUHOE PErynupoBaHMe TeMnepaTyphl,
TpebyloTca aBe unu bonee ueneun perynnuposaHua. 13-3a KOHBEKTUBHOWN LIMPKYNALUN FOpAYen XKMOKOCTU MOXET
BO3HMKHYTb 3HAYMTENBHAA pa3HULIA TeMNepaTYP MEXAY HKHEN N BEPXHEN HACTAMU BEPTUKANBHOIrO TPYOONpOoOBO-
na. MakcumanbHaga AnvHa uenu perynupoBannsa ansa ANUHHOIMO BEPTUKANbHOrO TpydonpoBoaa 3aBUCUT OT MaK-
CUManbHOro Aonycka ansa noaaepXmBaeMown TemnepaTypbl U XapakTepPUCTUK XKUAKOCTU BHYTPU TpybonpoBoaa.

/ AnnapaTtypa ynpaBneHuUss U KOHTPONS

7.1 O6WwMe NnonoXxeHus

HeobxogmMmo Mcnonb3oBaTh annapaTypy ynpaBneHus U KOHTPOMS, OTBEYaoLLYyHO MUHUMarNbHbLIM TpeboBa-
HUAM Anga Knaccndoukaumnm onacHbIX 30H, onpeaeneHHOW B HAaCTOSILLEM CcTaHAapTe, N COOTBETCTBYIOLLYIO TPebo-
BaHWAM N4 NPUMEHEeHNa B NpoLeccax pasnnyHbiX BUAOB B COOTBETCTBUU CO CTENEHBbIO KPUTUHHOCTU U TOYHOC-
TbIO TEMNepaTypbl NpoLecca, Kak onpegeneHoes 4.3 mn4.4.

Takasa annapaTypa ynpaBneHnua N KOHTPONS MOXeT 0b6ecneyvnTb 3aLlUNTY OT CBEPXTOKOB, OT OCTATOYHOro
TOKa, OTKMOYEHWe CUCTEMbI U OrpaHuyeHne TemnepaTypbl. Heodbxoanmo, 4Todbl Nodble AONONHUTENBHBLIE TPEDO-
BaHUA A9 KOHKPETHbLIX NPUMEHEHUN, YKasaHHbIe pa3paboTYMKOM aneKkTpoHarpesatensa anga A4aHHOW CUCTEMB,
TaKKe NONHOCTbIO COOTBETCTBOBANMM 3KCNNyaTaUNOHHbLIM TpeboBaHMAM U TpeboBaHNAM Be30NacHOCTM.

7.2 MexaHU4eckue KOHTponmnepol

B MexaHn4eckux KOHTponnepax, Taknx, Kak TepMocTaTbl, ICNOMNb3YITCA NO BbIDOPY ABa NpuHUMNa: bume-
TannU4eckun anemMeHT NN paclmpeHmne }XMOKoCTN, 3aKno4eHHON B KONOY unn konby n kanunnap. UsmeHeHUs
TemMnepaTypbl Bbi3bIBAIOT U3MEHEHUE NONOXEHUA PAabOUYNX INEKTPUIECKNX KOHTAKTOB, KOTOPbIE 3aMbIKaloT UNK
PA3MbIKAIOT LienNb.

MexaHu4eckue KOHTponnepbl NPOYHbI; 0AHAKO KOPOTKOE PACCTOAHUE U3MePEHNA YYBCTBUTENBLHOIO ane-
MEeHTa He NO3BONAeT ycTaHaBNUBaTb €ro AUCTAHLUMOHHO Ha NaHenu, U KanubpoBKa Ha MecTe 3aTpyaHUTENbLHA.
TepmMocTaThl yCTaHABMNNBAIOT HA MECTE.

[Tpn BbIOOPE TeMNepaTypPHOro AaT4yuKka, UCNob3yeMoro BMecTe ¢ MeXaHUYeCKUM KOHTPONNeEpPoM, cneayet
Y4UTbIBATb MakCMManbHOe HOMUHaNbLHOE 3Ha4YeHNe TeMnepaTypbl AaT4MKa U ero KOMMNOHEHTOB, a Takke noobble
BO3MOKHbIE KOPPO3UNHbIE BO3AEUCTBUA.

KanunnapHblie n bumeTannuyeckne TepmMocTaThbl AOMKHbI UMeTb BUA 3aLlUUTbl, COOTBETCTBYIOLLMNA KNaccy
OMNACHOW 30HbI, B KOTOPOW BbIMOMHAKOT YCTAHOBKY.

7.3 ANEeKTPOHHbIE KOHTPOMNMNEpPLI

B 9neKTPOHHbLIX KOHTpoMNepax 00bIMHO NCNOMNL3YIOTCA PE3NUCTUBHbIE AAaTYMKN TeMNepaTypbl, NNAaTUHOBLIE
TePMOMETPLI CONPOTUBMEHUA, TEPMUCTOPLI, TEpMONapbl UNn apyrme TepMoYyBCTBUTENbHBbIE YCTPOUCTBA. KOH-
Tponnepbl MOryT HAXOAUTLCA Ha PACCTOAHUMN B HECKOMBKO COTEH METPOB OT ANeKTpoHarpeeaTenbHON CUCTEMbI, U
MX 4aCTO yCTaHaBNMUBAIOT HA NaHenun ynpasneHua nnn KOMMyTaLMOHHOW NaHenun, pacnonaras Tak, YToobl 0bec-
NeYnTb K HUM ObICTPLIN AOCTYN ANa onepaTtopa U NpoBeaeHUs PEMOHTA.

OTU KOHTPOMMNEPbI BbINONHAIOT SNEKTPOHHYIO 00paboTKy CUrHana gatyuka, 4Tobbl NepeknioyYnTb 3NEKTPO-
MexaHu4eckoe pene nnn TBepaoTenbHOE YCTPONCTBO HA ABYXMNO3NLIMOHHOE U (pa3oBoe ynpasneHune. Kanmob-
POBKA B 3KCNMyaTauMOHHbLIX YCNOBUAX TaKas e, Kak u Ana CTaHOapPTHLIX TeXHONornyeckux npubopos.

7.4 [lpurogHoCTb ANA NPUMEHeHUsA

7.4.1 [1na cnctem 3aliuThbl OT 3aMep3aHmns, K KOTOPbIM NpUMeHsieTca TpeboBaHMe TOMHOCTU TeMnepaTyphbl
npouecca Tuna 1, MoxeT NoTPeboBaTLCA TOMBLKO NPOCTas CUCTEMA yYNpaBneHNs Ha OCHOBE 30HANPOBAHNS OKPY-
Xawulero sosgyxa. [na noebilweHNUa 30eKTUBHOCTU UCNONb30BaHUA 3HEPIrMn 1 Angd NpoueccoB C TOYHOCTbLIO
Temnepatypbl TMNOB |l n Il (cm. Tabnuuy 1), HeOBXO0AMMO paccMaTpuBaTb BO3MOXHOCTL NPUMEHEHUA anbTepHa-
TUBHOWN UMW AONOMHUTENBLHOW CUCTEMbBI YNPaBNeHUa Ha OCHOBE N3MepeHnUa TeMnepaTypbl BO3ayxa nnn Tpyoo-
NpoBoaaA.

7.4.2 B BONbLWMHCTBE CNy4aeB aneKTpoHarpeBaTeny NPUMEHSAI0T ANa KOHTPONA TeMnepaTypbl NPOLECCOB
Tvna ll unu lll, Tpedylowmnx namepenna TemnepaTypbl Tpydonposoga, U OHM HacTo 060pyaAOBaHbI, MO MEHbLLEN
Mepe, OOHNM MeXaHNYECKNM TEPMOCTATOM.
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7.4.3 Ana cnyyaes, Korga perynmposaHue temnepaTtypbl KOUTUYHO, UK KOrga TemnepaTypa OormkHa pery-
nupoBaTbCs B y3kOM ananasoHe (tun lll), moryT noTpedboBaTbcs PyHKLNK aBapUNHON CUrHANMU3aLUum, HanpuMmep,
ONOBELLLEHNSA O BLICOKOU UNU HU3KOWU TeMnepaType npouecca n HeUCNpaBHOCTU LIENU CETEBOIO INeKTpoHarpesarTe-
na. Korga ycnoeusa nnu padbodee 3agaHne TpedyioT 3TOro, cneayeT UCNoNb3oBaTh 3MEKTPOHHOE ynpaBneHue.
CUCTeMbl HaCTO OCHALLAT aBapUMMHON CUrHaNM3aumen o LenoCTHOCTU Lienn, 3aMblKkaHMN Ha 3eMI0, COCTOSHUM
CUCTEMbI U YCTPOUCTBAMMU NepeKNioYeHNA Npu BLICOKOU TeMnepaTtype. B 3aBUCUMOCTU OT TpeboBaHNN CUCTEMDI
MOIYT KOH(PUIYPUPOBaTLCA CUrHarbl O BLICOKOU TeMnepaType Ana npusegeHnsa B 4EeNCTBME aBapPUUHOWU CUTHAmMm-
3aLUmn n/mnn ycTponucTea 3aLmThbl Lienmu.

7.5 MecTOHaxoXaeHue KOHTpONMNeposB

DNEKTPOHHbIE KOHTPOMNEPbI HaCTO rPYNNUPYIOT B 00LLEM LLKA(Y, KOTOPLIW A0MKEH COOTBETCTBOBATL TPEe-
boBaHNAMN Knaccudukalmm onacHbIX 30H, eCnu oHa NpuMeHaeTca. CneayeT rpynnMpoBaTh KOHTPONNEPLI 3a
npeaenamuy onacHoOW 30HbI, yCTaHaBNMBaa nx Takum obpasom, 4Tobbl 0decnevnTb CBOOOAHBLIN U NErKN AOCTYN K
HUM ANSa TeX0bCny>XMBaHNSA N KAaNMOPOBKW.

7.6 MecTOHaxoXxaeHue AaTYMKOB

7.6.1 Hucno n mectoHaxoXxgeHne AaT4MKoB onpeaenatoTca KpUTepuaMmn NpoekTMpoBaHua npouecca. [at-
YMKN OOMKHbI YCTAHABMUBATLCA B TOYKAX, ABMAKLWNXCA NpeacTaBUTeNbHLIMU ANA noaaepxnsaeMon Temnepa-
TYPbI.

7.6.2 Ecnv gBa unn bonee kabenewn anekTpoHarpeBaTens BCTPe4anTCAa UK COeaUHAITCA, AaTYMKN O0NN-
XHbl YCTAHABMMBAaTLCA HA pacCcTOAHMN 1 — 1,5 M OT COeaNHEHUS.

7.6.3 Ecnu uenb anekTpoHarpeBaTtens BKAOYaEeT TENNOOTBOALI TPYOONpOBOAA U TEXHOMOMMYECKUN TENMO-
OTBO4 UMW NCTOYHUKU Tenna, AaTyuK AOMKeH yCTaHaBNUBaTLCA Ha cekuun Tpydbl B CUCTEME MPUMEPHO Ha
pacctoaHun 1 — 1,5 M OT TEXHONOINMYECKOro TeNNooTBOAAa UMM NCTOMHUKOB TeNNa.

7.6.4 Ecnn uenb HarpeBa Tpybonposoaa NpoxoauT Yepes 30HbI C Pa3HOW TeMnepaTypon OKpyxatoLlen
cpeabl (Hanpumep, BHYTPU N CHaPYXN OTannInBaeMoro 3gaHua), ans HopManbHOro perynmupoBaHns TemnepaTypbl
B Tpybax MoryT noTpeboBaTbCA ABa AaTyMKa U CBA3aHHbIE C HUMW YCTPOWUCTBA yNpaBneHus.

7.6.5 B cnoXHbIX TpybonpoBogax HeOH6XoaMMO OLIEHUTL MOAENN LIMPKYNALUMX NPOAYKTA ANA BCEX BO3MOX-
HbIX YCMOBUN, NpeXxae YeM BbidpaTb MeCcTo And aat4yuka. [logapodbHasa nHgpopmauma 0 Takon OLEeHKe NPUBOANTCSA
B 6.1216.13.

7.6.6 TemnepaTypHbIW AaTUUK 4Na perynupoBaHns A0MKeH ObiTb YCTAHOBMEH TakKMM 00pa3oM, YTODLI n3be-
XaTbk NPSAMOro BO3AEUCTBUA Ha HEro TemnepaTypbl OT aneKkTpoHarpesaTena. JaTtyuk AomKeH ObiTb HAOEXKHO
3aKkpenneH ansa obecneyeHna xopoLlero TepMMYECKOro KOHTaKTa ¢ 0borpesaemMbiM OO BHEKTOM.

7.6.7 TemnepaTtypHas H4yBCTBUTEMbHOCTb HEKOTOPbLIX TEXHOMNOMMYEeCKUX MaTepnanoB U HEKOTOPLIX TUMOB
MaTepuanos TpybonpoBoaa MOXeT caenaTb HeOOXOANMbIM MPUMEHEHNE YCTPOUCTBA PErynMpoBaHns N yCTPOW-
CTBa onpeneneHna BbICOKON TemnepaTtypbl. [laTyuk yCcTpOUCTBA pPerynupoBaHna cnegyeT ycTaHaBNuBaTh NOS4
yrnomM He MeHee 90° K OKPY)KHOCTU 3aneKTpoHarpesaTens. aTynk BbICOKOU TeMnepaTypbl MOXET HaXOAUTLCS B
HenocpeacTBeHHOW DNNU30CTU OT AMEKTPOHAarpeBaTena ¢ yCTaBKOW Ha YPOBHE MakcUManbHO A0NYCTUMOW TEMIe-
paTypbl AnNa Mmatepuana unmn cuctemMol 6e3 3anaca HageXHOCT!.

7.6.8 Npn ncnonb3oBaHuUM gaTymka BbLICOKOM TeMNepaTypbl Anda orpaHU4eHna TemnepaTypbl 000MNOYKN BO
B3PbIBOOMACHbLIX ra30BbIX Cpeaax AaT4YMK MOXeT yCTaHaBNMUBaTLCA HENOCPeOACTBEHHO Ha aMfeKTpoHarpesarene
Unu 3a ero npegenamm, YTobbl He co3gaBaTh TeNNOOTBOA4A. ECnu gaTymK ycTaHOBNEH 3a Npeaenammn aneKkTpo-
HarpeBaTtens, yctaBka AOMKHA ObITb HUXKEe MakCUManbHOW TemnepaTypbl 0DOMOYKN, YTODLI KOMMNEHCNPOBATL
DACCYMUTAHHYIO Ppa3HULY TeMnepaTyp TPyObl N 0BOMOYKN,

7.7 ABapunHana curHanu3auma

7.7.1 O6Wwme nonoxeHus

OcHoBHas yHKUMA Lienn aBapumnHOW CUrHanusauum COCTOUT B NpeaynpexaeHnn nepcoHana o TOM, 4YTo
3MneKTpoHarpeBaTernbHas cuctema paboTaeT 3a NpeaenoM CBOUX NPOEKTHLIX BO3MOXXHOCTEN U NOITOMY €€ HEQD-
XO4MMO MPOBEPUTL ANA BO3MOXXHOIO BHECEHUA U3MEHEHUN. Tun n PyHKUKUA pas3nnyHbIX Lenen aBapumHON cUrHa-
nu3auum 3aBUCAT OT TEXHONOINYeCKNX TpedbosaHunn (M. 4.3, 4 .4). Itoboe nnu Bce curHanbHble YCTPOUCTBA UMK
HEKOTOPbLIE U3 HUX MOTYT ObITb BCTPOEHLI B 000pYyaoBaHWE ANs perncTpauum aaHHbiX. Hanbonee 4acTto cnonbay-
eMble YCTpOoUcTBa nepedncneHolB /.7.2—7.7.4.

7.7.2 ABapunHaAa CUrHanu3auma Lenu aneKTpoHarpesartens

ABapunHas curHanusauma Lenu anekTpoHarpeBaTenbHON CUCTEMbI UICNONb3YyeTCA ANa ObHapyKeHUs No-
Tepb NO TOKY, NageHNA HANPSXKEHNUA UMK HapyLLeHNa LLeNOCTHOCTU Lenu aneKkTpoHarpeBaTenbHOU CUCTEMDBI U
BKMIOYAET cneayowme yCTpoucTea (He orpaHM4nBasacb UMN).
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a) YCTPONCTBO N3MePEHNA TOKa, KOTOPOE KOHTPONUPYeT TOK 3NeKTpoHarpeBaTena u nogaeT aBapUnHbLIN
CUrHan, ecnu ToK NagaeT HWXe 3a4aHHOrO MMHUMAanNbHOTO YPOBHA, MPU 3aMKHYTOM TEPMOPErynaTope;

b) AaT4MK HANPSKEHWUS, KOTOPLIW KOHTPONMMPYET HaNpsKeHNE Ha KOHLIE CETEBOIO ANeKTpoHarpesaTens (00blu-
HO HarpeBaTenbHbIN Kabenb, NOAKNIOYEHHbBIN NapannenbHO) UNKU HaNpsXXeHne Ha obpaTHOM NpPoBoOAE, YCTAHOB-
NEeHHOM B CETEBOM aNeKTpoHarpeBaTene;

C) AAaTUYMKN CONPOTUBNEHNS UMW LENOCTHOCTU LIENKU, KOHTPONUPYIOLLKE LienNb ANeKTpoHarpesaTens, kKorga
cuctema oTknoYeHa ot nuTaHns. OBbIMHO cUrHan NN UMNYNbC HU3KOTO HaNPSXKEHNA NepenaeTcs B ANeKTpoHar-
peBaTenb U KOHTPOMNPYETCS.

7.7.3 CurHanusarop neperpeBa

CurHanusaTtopbl neperpesa NCNomnb3yTca ANs BbIMNOMHEHUA crneayrowmx OYHKLNN:

a) CurHan TpeBorm npu HU3KOW TemMnepaType — yKasbiBaeT, YTO TeMnepaTypa TpydonpoBOAHON CUCTEMBI W,
crniegoBaTenbHO, TEXHOMNOrM4YeCcKoro MaTtepuana onyctunach HUWke yCTaHOBNEHHOTO MUMHUMAarnNbHOIO YPOBHA Y
BO3MOXHO Nocneayollee oxnaxaeHue ao rTemnepaTtypbl, HWKe AonyCTUMON paboyen, NpeaycMOTPEHHON MPOeK-
TOM. OTO YCTPOUCTBO aBapUNHON CUrHanNu3aLnm BCTPOEHO B KOHTpoONNep TeMmnepaTypbl UMM ycTaHaBNMBAETCA
OTAOENbHO.

b) CurHan TpeBorv Npu BbICOKOW TeMnepaType — yKasblBaeT, YTO TeMnepaTtypa TpybonpoBogHON CUCTEMD
N, cnegoBaTenbHO, TEXHOMOMMYECKOro MaTepuana npesbicuna yCTaHOBMEHHbIN MaKCUMarnbHbIN YPOBEHb, N BO3-
MOXXHO nocneayollee HarpeBaHue Ao TeMnepaTypbl Boille A0NYCTUMON paboyen, NpeayCMOTPEHHON MPOEKTOM.
Kak u curHann3aTtop HU3KOM TeMnepaTypbl, 3TO YCTPOUCTBO MOXET OblTb BCTPOEHO B KOHTPONNEP TeMnepaTyphl
MNn yctaHaBnMBaeTCcHd OTAENbHO.

7.7.4 lpyrue aBapuuHble CUTHaMNbHbIE YCTPOUCTBA

Lpyrue aBapunHble CUrHanbHble YCTPOUCTBA BKAIOYAIOT cneayowme (HO He orpaHn4mMBaoTCs UMK):

a) curHanunsaTop 6NOKNPOBOYHOIO KOHTaKTa: aBapUUHbLIM CUrHAN NCNONb3yeTcH, YTOObLI NoKa3aTb, YTO KOH-
TAKTOP 3aMKHYT M B LieNb 3NeKTpoHarpeesaTens nogaeTca NnuTaHne. 3TO CUrHanbHoOe YCTPOUCTBO AaeT onepaTopy
MHdOpPMaLIMIO, NOATBEPKAAOLLYIO HOPManbHYIO paboTy KOHTAKTOPA, HO HEe obecnevynBaeT HOPMarnbHyIO PadoTy
Lienn aneKTpoHarpesaTens, ecrnv BTOPOWU KOHTAKTOP Pa3OMKHYT UMW HapyLleHa LeNnoCTHOCTL Lenu anekTpoHarpe-
BaTens;

b) ycTponcTBa 3aluTbl OT OCTATOYHOrO TOKA: YCTPOUCTBA C HOMWHANbHLIM PAboYnUM HanpsKeHNnem
120/240 B nepemMeHHOro Toka, ¢ 0gHMM yCTaHOBMEHHbLIM YPOBHEM TOKA NpepbiBaHUS, MOTYT UMETb KOHTAKThI
aBapUNHOM CUrHanNu3aumn. OTN YCTPOUCTBA KOHTPOMNPYIOT TOK YTEYKN 3NEKTPUYECKON Lienn Ha 3emnio. Ecnn
OO NN TOK NpeBbILLAET YCTAHOBMEHHbLIW ANA AaHHOIO YCTPOWUCTBA TOK NPepbIiBaHUSA, YCTPOWUCTBO OTKMOYaEeTCS,
yKa3bliBada Ha HeUCNPaBHOCTL UNU NMpepbiBaHWE NMTaHUA Luenu. Kpome Toro, 3T KOHTPOSbHbIE YCTPOUCTBA MOTYT
ObITb TONLKO C OAHON DYHKLIMEN aBAPUWHOWN CUTHANU3aLWK;

C) aBapunHasa curHanusauma, ynpaenaemMasi Bolknodartenem: ata curHanmsauusa o0bIMHO BKAOYaeTca 0o-
KNWPOBO4YHbLIM KOHTAKTOM KOHTpONepa tTemnepaTypbi;

d) yCTPOUCTBO U3MepPEeHNa TOKA: 3TO YCTPOUCTBO COCTOUT N3 0OXOAHOro BhIKNOYATENA TepMOperynatTopa u
amnepmeTpa; Unuperne Toka N aBapUNHbLIX CUrHamNbHbIX YCTPOWUCTB;

€) AnarHocTu4yecKkasa aBapmMmnHaga curHanusauma: 3To CUrHanmsauns BKNoYaeTcsa AnarHoCTMHeCKoM Lenbio
ANEeKTPOHHOIO KOHTpOMNNepa, NnokasbiBag HENCNPABHOCTbL BHYTPEHHEN Lienun ynpaBfeHns Unn fnorm4eckon cXembil
00pPabOTKN AAHHbIX.

7.7.5 UNnTerpupoBaHHoOe ynpaBneHue

MoxkeT noTpedboBaTbCA UHTErNPUPOBaHUE yNpaBneHUa 3NeKTpoHarpeBaTenbHON CUCTEMOWU U LilenNn aBapui-
HOW CUrHaNU3aLuum B LEHTPaNbHYIO (FMAaBHYI ) CUCTEMY KOHTPONA U ynpaBneHna. HeobxogmMmo nposiBUTb OCTO-
POXHOCTL NPU BbIDOpe 000pyaoBaHMA, NOAXOo4ALEro ANa BbINONHEHNA KaK PYHKUMW yNpaBneHus, Tak U KOHTPO-
na ans obecnevyeHust ycnewHon N HaaeXXHoOU nepeaaYvn AaHHbIX.

8 PekoMmeHAaUMM No yCTaHOBKE, UCNbITAHUSAM U TEXOOCNYXNBaHUIO

8.1 BBeaeHue

Kaxkaas anekrpoHarpeBaTenbHaa cucTemMa AormKHa COOTBETCTBOBATL TPeEOOBaAHMAM KOHKPETHOIO npouecca
M YCTAHOBKWN. CUCTEMA BKMIOYAET PAA, ANEMEHTOB, NOAKMIOYAEMbIX HA MECTE, N MOITOMY HEOBXOANMO yoeauTh-
CAl, YUTO NapamMeTpbl YCTAHOBKN, UCMOMNb30BAHHbIE MPU NPOEKTUPOBAHNN, AENCTBUTENbHLI HA MOMEHT MOHTaXa
AneKTpoHarpeBaTeNbHON CUCTEMbI, U BCE KOMMOHEHTbLI YCTAHOBNEHbI NpaBunbHO. na obecneveHns ycneLwwHon
0abOoTbLI U 6e30MacCHOCTN HEOHBXOAMMO NPOBOANTL COOTBETCTBYIOLLME UCTILITAHUA U TEXHUYECKOE OBCnyXMBaHme.

8.2 NNoaroToBuTenbHanA paboTta
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8.2.1 O6wme cBeaeHUn

Bce paboTbl cneayeT NpoBOANTL B COOTBETCTBUM C KOHCTPYKTOPCKOW AOKYMEHTALMEN TaK, YTOObLI HU OJVH U3
YKa3aHHbIX HUXKE MYHKTOB HE OCTANCHA HEBbLIMOMHEHHbLIM.

8.2.2 PazpaboTka rpachuka yCTaHOBKU U KOOpAUHaAUUA

Henb3sa Ha4YMHaTL YCTAHOBKY 3NEKTPOHarpeBaTenbHON CUCTEMbI, MOKAa BCe BETBU TPyOONPOBOAA M €AUHULILI
0bopyaoBaHUA He ByayT UCNbITaHbl NOA AAaBNEHUEM U BCE COOTBETCTBYHOLLME KOHTPOMNBHO-U3MEPUTENBHbLIE NPU-
Dopbl He ByayT ycTaHOBMNEHLI. [TOBEPXHOCTL OOBEKTA, HA KOTOPOW ByAET YCTAHOBMEH 3neKTpoHarpesaTen., A0nM-
XHa BbITb OUMLLEHA OT PXKaBYMHbI, CMAa3Kn, Macna u 1.4. J1iobble ocTpble BLICTYMbI (HANpumMep, 6pbi3rn MeTanna
Npu cBapke, OPbI3rK LLEeMeHTa U T.4.) AOMKHbI ObITb YAaneHbl. Bce NOKPbITUA NN Naku, HAHECEHHbLIE HA Harpe-
BAaeMblE NOBEPXHOCTU, AOMKHbI COOTBETCTBOBATL NMAHMPYEMOMY MPUMEHEHMIO. YCTAHOBKA AneKTpoHarpesaTernb-
HOW CUCTEMbI OMKHA ObITb COrnacoBaHa ¢ YCTAHOBKOW OOBbEKTA, TENNOM30NALNN U KOHTPOMbHO-U3MEPUTENbHBLIX
npndopoB, 4TOOLI 3aBEPLLNTL PaboThl B COOTBETCTBUN C rpadonkomM. PazpaboTky rpadmka yCTaHOBKM TENNOU30NSA-
LMW MOYKHO BbLINOMHATL TOMBLKO TOrAA, Koraa anekTpoHarpesaTtenb dyaeT NoNHOCTLIO YCTAHOBAEH U UCMbITaH.

8.2.3 lNoaTBepxAeHUe 060pyAOBaAHUA

Ha MecTe yCcTaHOBKM AneKTpoHarpeBaTens HeobxoaMmMo NpoBepUTL 0BoOpyaAoBaHUE, YHTOOLI AnNnHa Tpyoo-
NpoBOAA N YNCHO pe3epByapoB, KNanaHoB, hrnaHUeB U KOMMOHEHTOB COOTBETCTBOBAMM PabOUYMM YEPTEXKAM.
CTeneHb oborpesa TpydbonpoBoaa 3aBUCUT OT YUCAA 3TUX 3NeMeHTOB. Ecnn BHOCATCS Kakne-nmbo naMeHeHus B
oborpeBaemMoe 0b6opyaoBaHue, cneundukaLmna MaTepuanoB Ana dNeKTpoHarpeBaTensa Takke A0MmKHa ObITh Nepe-
CMOTpPEHa.

8.2.4 puemka matepuanosB

[Tpn nony4eHNn 3NEMEHTOB HarpeBaTens cneayeT npoBeCcTU OBLLMKA OCMOTP, BKNIOYAA NOATBEPXKAEHNE
nony4eHns MaTepmanoB TPedyeMoro Tuna n B HEOOXOAUMOM KOMUYECTBE, a Takke Bcen AoKyMeHTaumn. Heobxo-
OUMO CBEPUTL TUMbI BCEX ANEKTpoHarpeBaTenen ¢ Katanorom, NpoBepPUTb MapPKUPOBKN N30ENNA N YNAKOBKM,
HOMMWHANbHYO MOLLIHOCTb, HOMUHANBbHOE HANPSPKEHUE, KONMUYECTBO U CrielnanbHble XapakTepucTnki. Kpome Toro,
HEODXOAMMO NPOBEPUTL HANMUYNE NHCTPYKLIMA NO MOHTAXY U cepTUUMKaTa COOTBETCTBUSA UMK AeKnapauum O COoT-
BETCTBMN OT HOTU(PULIMPOBAHHOIO OpraHa, eCrnv oHU TpebyiroTcs.

8.2.5 CknagupoBaHue U TpaHCNOPTUPOBKA

MaTepunanbl cneayeT XpaHnTb B 3aLlUULLLEHHOM CyXOM MecTe. MaTtepuanbl cneayeT BbiaaBaTb TOMNLKO TOr-
Na, Koraa oHM HEOBXOAUMbI HA CTPOUTENBLHOM NNowaaKe, YTodbl N30exaTb HEHYKHOW TPAHCMOPTUPOBKX U CY-
YaWHbIX NOBPEXAEHUN.

8.2.6 [lepcoHan

[lepcoHan, 3aHMMaloLWNNCA YCTAHOBKOW, UCMbITAHUEM U TEXHUYECKUM ODCNY>XMBAHMEM IMEKTPOHArpeBa-
TENbHbIX CUCTEM, AOIMKEH NPONTM 0ByveHne aAna paboTbl ¢ NPUMEHEHNEM cneUuanbHbIX MeToaoB. MoHTaxX Aon-
XXEH OCYLLIECTBRATLCS N0, HAA30POM KBANUMPULIMPOBAHHOTO INEKTPUKA, NPoLLeaLero A0NOMHUTENBHOE Oby4e-
HWE NO ANEKTpoHarpeBaTenbHbLIM CUCTEMAM. B OTHOLLIEHUW 3NEKTPOHarpeBaTenbHbIX CUCTEM ANA NPUMEHEHNS BO
B3PbIBOOMNACHbLIX rA30BbIX cpeaax Heodxoanma cneumanbHas ksanndukauus, Hanpumep, Ksanmgukaumsa B obna-
CTU cepTudpmkaumm cnctem. TONbKO cneymanbHO ODYYEHHbIN NepPCcoHaN AOMKEH BbINOMHATL OCOO0 OTBETCTBEH-
HYI0 paboTy, HAaNpUMep YCTaHOBKY coeANHEHUN N KOHLLEBOW 3a4enNKn Kabens.

8.3 YcTaHOBKa aneKTpoHarpeBaTenbHbIX Lienen

8.3.1 KoopaunHauua MOHTaXXHbIX paboT U npoBepKa obopyaoBaHUA

HeobxoanmMo MMeThb HepTeXXn 0ObEKTa N pacHETHbIE AAHHbIE AMEKTPOHArpeBaTenbHbIX LIenen Ana Koopau-
HaLIMM MOHTAaXHbIX paboT. [1o ycTaHOBKKM TPpyOONpoBOoa B 3aBOACKOM UCTIONHEHUN N Apyroe obopyaoBaHMe O0r-
XXHbl ObITb CBEPEHDLI C YepTexXaMmm 0bbekTa. JIloboe n3aMeHeHNe NO CPaBHEHUIO C YePTEXaMUN MOXET caenaTb
HEODXOANMBIM U3MEHEHUE ANEKTPOHAarpeBaTens. YCTaHOBKa 3NeKTpoHarpesaTenbHOWU CUCTEMbI AOMKHA ObITb CKO-
OPAMHUPOBAaHAa C YCTAaHOBKOW TpydonpoBoaa, TENMON3ONALIUM N KOHTPONBbHO-U3MepUTENbHBLIX NPUBOPOB ANns obec-
nevyeHnsa NNaHOBOro CpokKa 3aBepLueHus pabor.

[ToCcTaBLUMK 3NeKTPOHArpeBaTenbHON CUCTEMBI A0MKEH NPEAOCTABUTL CrieLmanbHblie MHCTPYKUUM AN MeK-
TpoHarpeBaTtenewn n pasHbiX TUMNOB KOMMOHEHTOB CUCTEMbI. MHCTPYKUMX ANS KOMMOHEHTOB N 3NEKTpoHarpeBaTe-
nen, npeaHasHa4YeHHbIX Ang NpUMeHeHns B 6e30nacHbIX YCNOBUAX U B3PbIBOOMACHbLIX rA30BbIX cpeaax, AOmkK-
Hbl ObITb ACHO MOEHTUAOULIMPOBAHDI.

8.3.2 lpeaMOHTaXHbIE NPOBEPKN

CnepnywoLime NpoBepPKM AOMKHbI ObITb NPOBEAEHbI, U UX PE3yNbTaTbl 3aperMcTpUpoBaHbl B KOHTPOMNbHOW
TAabnuue NnpeaMOHTaXHON NPOBEPKN N B MPOTOKOME, aHaNoOrM4YHoM npmBeaeHHOMY B TAbNuLUe 2. 3TOT NPOTOKON
Talke cneayeT UCnonb3oBaTh ANdA onpeaeneHnsa COOTBETCTBUA KOHCTPYKLIMK SNEKTpoHarpeBaTensa yCrnoBUAM
MOHTaXa.

a) Heobxoanmo BbINOMHUTL BU3yanbHYIO NPOBEPKY 3NEKTpoHarpeBaTenen Ha OTCYTCTBME NOBPEXAEHUN,

20



F'OCT P MOK 62086-2—2005

[TpOBEPKY LIENOCTHOCTU LeNn N N30NsUMKU cneayeT NPOBOAUTL Kak OKOHYAaTENbHYIO NpoBepKy. ConpoTUBNEHNE
n3onauun cneayeT n3aMepaTb B COOTBETCTBUK C 8.3.4 HACTOALLEro cTaHaapTa.

b) UhanBuayanbHbIE YCTPOWUCTBA YNpaBneHna cneayeT NpoBepuTb, YTOObLI yoeauTbCca B NPaBUNbHOCTU Ka-
NMBPOBKK, BKNOYAA (HO He OrpaHM4YnBasach 3TUM) NPOBEPKY YCTABOK U AnanasoHa paboden TemnepaTypbi.

c) K naHensam ynpaBneHns, N3rotoBneHHbIM U COBpaHHbIM OUPMON-NOCTABLLMKOM, AOMKHA ObITh NPUNOXe-
Ha AOKYMeHTauuda, CBMOeTeNbCTBYIOWAA O TOM, YTO BCA NMPOBOAKA, KOMMNOHOBKA U (DYHKUMMN NpaBUrbHbIE WU
npoLwnu npoeepky. Nocne nonyvyeHna naHenen ynpaBneHns Ha MecTe MOHTaXa HeobXoAUMO NPOBECTN ODLLIMN
OCMOTP, YTOObI YOeaAUTLCA, YTO NPU NepPeBO3KE HE BO3HMKNO NOBPEXAEHUN.

8.3.3 OcmoTp

DneKTpoHarpeBaTeny He AOMKHbI UMETb HUKaKUX BHELLHUX NoBpexaeHnn. CoeanHeHns, npeaBapuTenbHO
BbINOMHEHHbLbIE HA 3aBOAE, AOMKHbLI ObITb AOCTATOYHO NPOYHLIMUN, YTODLI BbIAEPKATb OObIMHO OXXMAAeEMbIE YCNO-
BUSA BO BPEMSA YCTAHOBKMW.

8.3.4 UcnbiTaHue conpoTUBNEHUA U3oNALUNn

Heo6xoanmo namepuTb CONPOTUBNEHNE U30NALMN OT NPOBOAHNKOB SNEKTPOoHarpeBaTena Ao MeTannuyec-
KOW ONMAETKU, MeTaNnNMMYeCcKon ODLLMBKN AW APYrOro 3KkBUBANEHTHOro 3MNeKTPONpPOBOAHOrO MaTepuana npu Mun-
HUMaNbHOM UcNbITaTeNbHOM HanpskeHMM 500 B nocTOAHHOro Toka. OAHAKO HACTOATENBHO PEKOMEHAYETCS UC-
NONbL30BaTb DOMnee BbICOKWE UCMLITATEMNbHLIE HANPSXKEHUSA: 3NEKTpoHarpesaTenn ¢ MMHepanbHON N30NSLUMEN
OOMKHbI UCNbIThiBaTLCA NPU He Bonee 1000 B noCTOAHHOMO TOKAa, a aneKTpoHarpesaTenm ¢ NoOAUMepHON U30NSALN-
en— npun 2500 B NOCTOAHHOro ToKa. M3MepeHHOE ConpoTUBNEHME N30NALUKN AO0MKHO ObITb HE MeHee 20 MOM.

8.3.5 3aMeHa KOMMNOHEHTOB

[onyckaeTca 3aMmeHa KOMMOHEHTOB CETEBOro ANeKTpoHarpesaTens B COOTBETCTBUM CO cneayioumMmm npa-
BUNAMM:

a) KOMNoHeHThLI, cneynanbHO yKa3aHHbIE B MHCTPYKL MK NOCTABLLMKA NO MOHTAXKY UMK TEXODCNYXMBAHWUIO,
MO>XHO 3aMeHATb NOAO0OHBIMWU KOMAOHEHTAMMW, TOMBLKO €CNU OHU NPOLUAKX cepTUdPUKALMIO.

b) dpyrne KOMMNOHEHTHLI, YKa3aHHbl€ B MHCTPYKLIMK NOCTaBLLUMKA MO MOHTAXY UMK TEXODBCNY>XXUBAHUIO, MOTYT
ObITb 3aMeHEHbI NOLIMU KOMMOHEHTAMU COOTBETCTBYIOLLIErO HOMUHAanNA.

C) KOMMNOHEHTHI, ABAAIOLMECH HAaCTbHO CUCTEMbI 3NEKTPONPOBOAKU, MUTAKOLLEN CETEBON 3NEKTPOHArpeBa-
Tenb, MOryT ObiTb 3aMEHEHbI MOOLIMU KOMAIOHEHTAMW COOTBETCTBYIOLLIErO HOMMHANA, 0A006PEHHBIMU OPraHoOM, B
NoAYNHEHUN KOTOPOro HAXOOUTCA YCTAHOBKA.

8.3.6 OnpepeneHne MeCTonoNOXeHUA UCTOUYHUKA NUTAHUA

MecTononoXxeHne UCTOYHMKA NUTAHNA OOMKHO ObITL ONpeaeneHo A0 YCTAHOBKU 3MneKTpoHarpeBaTens.
PacnpeaenuTtenbHbie KOPOOKN cneayeT ycTaHaBNuBaTb TAKMM 0Dpa3oM, YTODLI aneKTpoHarpeBaTenb He MOT ObITb
NOBPEXAEeH MeXxay TOYKOW BbiXOAa U3 n3onsaumnum U TOMKOW BXOoAa B pacnpeaenuTenbHyo KOPOOKY.

Tadnuya 2 — lNpeaMoHTaXHaa NnpoBepkKa

AnemMeHTbl ANa NpoBepKu 3amevaHuns

1 [TONHOCTBLIO NN CMOHTUPOBaH W NpoBepeH OObEKT
n yopaHbl Nn BCe BpeMeHHble onopbl? HeT nn
Ha HarpeBaemMown NOBEPXHOCTU OCTPbIX KPOMOK, OpbIar
OT CBapKN UNN HEPOBHOCTEN?

NMobble ceapoyHble padboTbl UNKM UCNLITAaHUA NOA AaB-
neHuem, NpoBoAUMbIE MOCNE YCTAHOBKU 3NeKTpoHarpe-
BaTeNnsl, MOryT Bbi3BaTb NOBPEXAEHUA YCTPOMUCTBA (CM.
8.3.8n8.4.1)

2 N3 Kakoro maTtepuana uU3rotoBneHa rnoBepxHOCTb,
Ha KOTOPYK yCTaHaBNMBaETCA INeKTpoHarpesaTenb
(CTanb NN HeMeTannuyecknn matepuan)?

MoryT notpefoBaTbCcA cneuuanbHble Mepbl npeaoc-
TOPOXXHOCTU, €CNU NOBEPXHOCTb U3rOTOBNEHa W3 LUNKU-
thoBaHHOW HepkaBeLlen cTanm, HemMeTannM4eckoro Ma-
Tepuana unu npeactasnaeT coO0ON TOHKOCTEHHYIO TPyOy

3 COOTBETCTBYIOT NN NPOEKTY HarpeBaeMble 3NneMeH-
Tbl N0 Pas3Mepy, PpacnonoXeHuwo n 17.4.7

1na nonHon yBepeHHOCTN, YTO oborpeBaeTcs 3aaaH-
Haa Tpyba, NCNONb3YKT COOTBETCTBYIOLLYID CUCTEMY HY-
mMepauun Tpyd

4 bbina nu 3apaHa ycTaHOBKA BHYTPEHHEro cnos
boNbrM A0 MOHTaXa 3NeKTpoHarpeBaTena?

MoxeT ncnonb3oBaTbCa ANA ynydweHna pacnpene-
neHna Tenna

5 boina nn 3apgaHa yctaHoBka cnoa oonbru nocne
MOHTaXa 3NneKTpoHarpesaTena?

MokeT ncnonb3oBaThbCA ANA NpeaoTBpalleHns obep-
TbiIBAHUA 3NEeKTpoHarpesaTensa Tennou3ocnaun unm Ans
VNydLLIeHna pacrnpeaeneHns Tenna
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OkoHYaHue mabnuubs! 2

InemMeHTbl Ang NpOBEPKA 3amMme4aHuns
6 MoxXeT nn NOoTOK NpoAyKTa npu HopManbHbLIX UMK OT0 0ObIYHO Y4NUTLIBAETCA HA CTaaumn paspadboTku; oa-
aBaAPUNHBLIX YCNOBUAX AOCTUNHYTL Donee BbICOKUX TEM- | HAKO AanbHenllee obcyXaeHne ¢ NnepcoHanoM yCTaHOBKM
nepaTyp, Yem Te, KoTopble cnocobeH BblAepKNBAThL | MOXET NokKasaTb, YTO OblNa NCNoNbL30BaHa HEBEPHAA NN
aNeKTpoHarpepaTenb? ycTapeswas nHpopmaumns
7 MMeeTcAa N B HAaNWU4YMN ACKYMEHTaUNA K 3NeKTpo- Henb3a genaTb HUKakUX nameHeHun 6e3 aHanuaa
HarpeeBaTenbHOW cUcTeMe (pabouyne YepTexn, pacde- | AOKYMEHTaLMN INeKTpoHarpesaTenbHON CUCTEMbI, MO-
Tbl U UHCTPYKLUN)? CKonbky Ana obecnedvyeHna tesonacHon padoTbl HeOOXOo-
AUMbl TOYHbIE pacyeThbl
8 MoryT nn Tpybbl MMM NOBEPXHOCTU PaCLUMNPATLCA/ B 3TOM cny4ae HeoHxoaAnMO NPUHATL Mepbl Npeacc-
CKUMaTbLCA TakuMm obpa3om, YToObl Co3aaBaTh HaNps- | TOPOXHOCTU BO n3bexaHne noBpexaeHuin
XEHNe B Kakon-nnbo 4acTu 3neKkTpoHarpeBaTenbHOM
CUCTEMBI?
9 He moryT N Ha aaT4ukmM TemnepaTypHbIX KOHTPON- PacnonoxeHHaa paacM HarpeBaTenbHasa uUenb MO-
nepoB BO3AENUCTBOBATbL BHeLWHUE paKkTopb!? KeT BNUATb Ha AaTYUK
10 Kak anekTpoHarpeBaTtenb AomKeH ObiTb YNOXKEH Ha CneayeT NpoBEpUTb PACHETHYIO Harpy3ky Ha eanHuLy
TpyGonpoeoae B COOTBETCTBUN C NPOEKTOM — cnupa- | ANUHbI TpyOb! (MNK NNoLaan NoBepxXHOCTK), YTOOLI onpe-
Nbl0 UNN 3ursaroodpasHo? nennTb, ACNMXeH NN HarpeBaTtenb ObiTb YNOXEH CNpanbio
NN 3Ur3arom
11 CnocobHbl MU XONoAHble BbIBOALI, €CNU OHWU YCTa- Ecnn xonoaHbIX BbIBOA ACIMKEH HaxoauTbCa NoAa Ten-
HOBNEHbI, KOHTaKTUPOBAaTb C HarpeTon NOBEPXHOCTLIO? | NoM3onAUnen, oH AOMKEH ObiTb TEMNNOCTOMKNM
12 [loaBewmBaeTcAa nu TpydonpoBoa B CcTennaxe Ans B 3ToM cnyyae Heo®Oxoaumbl crneynanbHble Mepbl
Tpy6H? NpPeaoCTOPOXHOCTN, YTOOLI 0becneynTb 3anTy TENNON30-
nAUMnM OoT aTMOoCdEepHbIX BO3AEUCTBUW B TOYKaxX Noase-
LUMBaAHNA
13 MmeeTca nu nonHbin Habop TpyboaepkaTenen Tpy- HobaBneHne npomexyTodHbIX Aepxatenen Ha bonee
bonpoBoaa? NO3AHUX CTaaUAX MOXKET Bbl3BaTb NOBpeEXAEHUE 3NeKT-
poHarpeBaTenNbHON CUCTEMDI
14 MmetoTca nu B ycTaHoBke NpobooTOOPHbLbIE/ BbINYCK- OHN MOrYT NPenaTCTBOBaTL MNW AeNaTb HEBO3MOXKHOM
Hble TpyOonpoBoAabl, KOTOPLIX HET Ha JYepTexax? VCTaHOBKY HarpeBaTenbHOW CUCTEMbI, MOXKET noTpeboBaTh-
CA nepecMOTP AOKYMEHTauuUn 3neKkTpoHarpeBaTens
15 Mcnonb3oBaHbl NK npu pa3padoTke odopyaoBaHUNA —
apyrne napamMeTpbl, KpoMe yKasaHHbIX B MPOEeKTHOU Ao-
KyMeHTaLnun?
16 [ToaxoaAaT Nn anekTpoHarpesaTenu, KOHTpoNnneps.l,
pacnpeaennTenbHble KOpoOKWU, nepeknvyaTenn, Ka-
OenbHble BBOALI U T.A4. ANS UCNONbL30BAaHUA BO B3PbIBO- _
OnacHOW rasoBon cpefe AaHHOro Knacca wu ycnoBuax
OKpyXXawLlen cpeabl M 3almuieHbl N1 OHW, Kak TpedbyeT-
CA, NPOTUB KOPPO3NUN N NPOHUKHOBEHNA XXMAKOCTU W
TBEPAbIX YacTuy?

8.3.7 YcTaHOBKa aneKTpoHarpeBaTenen
8.3.7.1 ObLume NonokeHus

DneKTpoHarpesaTenn A0MKHbI ObITb YCTAHOBNEHLI HA TPybonposoae 1 0bopyaoBaHNU HA YNCTOW, POBHOW
NOBEPXHOCTN B COOTBETCTBUUN C NMHCTPYKUMAMU NocTaBLmnKa. Ocoboe BHUMaHWe crneayeT obpaTtuTb Ha onaHLupbl,
KnanaHbl U gpyrme UTUHMN, OPUEHTUPYS 3NeKTpoHarpeBaTenm Taknm obpasom, HTobbl NpeaoTBPaTUTb NOBPEX-
OeHUe OT OCTPbLIX UK 3a3yOpeHHbIX NOBEPXHOCTEN, a TaKkKe NoBpeXxaeHNe OT yaapoBs, TPeHUs U Bubpaunn.
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Heobx0aMMO BbINOMAHUTL NPOBEPKY N YOeaUTbCS, YTO aNeKTpoHarpeBaTenb, BblBOAbI N XONOAHbLIA(bIe) BbIBOA(bI)
MOTIYT BblAepkaTb ABWXKeHue U Bubpauuio Tpydonpoeoga n obopyaoBaHus.

MOHTaXKHUK AOMKEeH NOHUMAaTL 3HaYEHME ANEeKTpoHarpeBaTenbHON CUCTEMbI ANa obecneveHns 0aHOPOa-
HOro HarpeBa Tpydbonposoga u gpyroro odbopyaoBaHUa U NOMHUTL, YTO 0bOopyaoBaHME C DOMNbLUEN MACCOU U
TENNOOTBOAOM MNOTPEdYET AONOMNHUTENBLHOIO ANEKTPOOBOrpeBa. QneKrTpoHarpesaTenb A0MKEH ObITb YCTAaHOBMEH
Tak, YTOObI CO30AaTb Kak MOXHO bonee BNM3Knin KOHTAKT C HarpeBaeMon NoOBEPXHOCTLIO. Koraa Takon KOHTaKT
HEBO3MOXEH, HANPUMep, Ha KnanaHax, MOXXKHO NCNOMb30BaTh TENAONPOBOAHOE YKPbITUE N3 pACCHMTAHHOMN Ha
onpeneneHHylo TemnepaTypy MeTannmydeckon oonsrn nn gpyrnx TennonpoBogHbIX MaTepuarnos.

DneKTpoHarpeBaTenb He A0MKEH UMEeTb CKNaaoK, CKPyYMBaHUN, €ro 4acTu He AOMKHbI HAaCTUYHO NePEKPbI-
BaTbCS, NepecekaTbCAa UM conpukacaTbCca Mexay co0oun, eCnu 3To He NPeayCMOTPEHO cneumanbHO B UHCTPYK-
Lnsx noctaswmka. CneayeT o6paTnuTb BHUMAHME HA MUHUMANbHBLIN paauyc n3rnda, onpeaeneHHbIN N3roToBUTE-
nem.

[1pn yCTaHOBKe aneKTpoHarpesaTenen MOXXHO UCMOMb30BaTh TONLKO NOAMMHHBLIE KOMMOHEHTLI. B NpOoTUB-
HOM cry4ae cepTuduKauma CUCTEMbI OKaXKeTCA HeAEeUCTBUTENBLHOWN.

8.3.7.2 lpamada npoknagka

HecKoNbKO NPAMLIX 3NeKTpoHarpeBaTtenen MoryT ObiTb paBHOMEPHO pacnpeneneHbl No OKPYXXHOCTU TPY-
donpoBoaa. HeobxoanMo NpeaycMoTpeTb AONOMHUTENBHYIO ANUHY 3NEKTpoHarpesaTens, YToObl KOMMNEHCUPO-
BaTb AOMNOMNHUTESNbHbIE NOTEPU TENMA HAa AepXaTensax Tpyod, noaBeckax, aHkepax U T.4,

8.3.7.3 CnupanbHas npoknaaka

Ha TpybonpoBoae n obopyaoBaHMn HEODXOAMMO BbIMOMHUTL pa3MEeTKY LWaros cnupanu Ao yknagkm kabe-
n4a cnupaneto, Ha4nMHaa OT TOYKU Nodadu NnTaHusa N nogaepXxmeaa HeOOMbLLOE HATAXKEHME ANEKTpoHarpeBaTens
BO BpeMda ero yknagkn. He gonyckaeTtca war cnmpanu MeHblle MUHUMarbHOMO, YKa3aHHOrO B MHCTPYKLUW
NOCTaBLUMKA.

CnupanbHylo NpoKnaaky cneayeT BbIMOAHATL TAkKMM 00pa3oM, 4TOObI KnanaHbl U T.4. MOXHO Bbino Nerko
CHATb UNKU 3aMeHUTbL. ECNn B KOHLUE 0060rpeBaeMon ceklmn octancs N30bITOK aneKTpoHarpesaTensa Unm ero He
XBaTUMO, LLAr cnupanun cneayeTt YKOPOTUTb UNW YANUHUTBL, YTODLI cnnpanb Obina 0aHOPOAHOW B COOTBETCTBUM
C NPOEKTOM.

[MTpumeyaHune— XoTa cnupanbHaa npoknaaka donee noaxoauT ANs KOPOTKUX BETBEW, TpydonpoBOAOB W
obopynoBaHMA, MNpoKNaaka NpAMbIX napannenbHbiX NUHUA MOXET ObiTb NpeanoYTUTENbHEN N3-3a NPOCTOThl YCTAHOBKW
N TeXobCnyXMBaHus.

8.3.7.4 BcTpoeHHOe 0bopyaoBaHune (Hanpumep, KnanaHbl)

dononHutenbHaa AonvHa anekTpoHarpeBaTensa AomkHa 6biTb NpeayCMOTPEHa B KOHCTPYKUNKN, YTOBbI KOM-
NeHCMpoOBaTb AONONHUTENBLHbIE NOTEPU TENMA Ha KNanaHax, pnaHuax, dounbTpax, Hacocax n T.4. JTa AnvHa
OO0MKHA UCNOMNb30BaTbCA B COOTBETCTBMU C MUHCTPYKUMAMW NOCTaBLLMKA.

DneKTpoHarpeBaTenb A0MKEH BbITb YCTAHOBMNEH TAKMM 0BPa3oM, UTODbI €ro MOXKHO DbINO CHATL N 3aMe-
HUTb NPOKNAaaKN NN NPOBECTU TEXODCNYKMBaHNE BCTPOEHHOro 0bopyaosaHma 6e3 noBpexaeHusa. Ecnn anek-
TpoHarpeBaTenu nepecekaroT BO3MOXKHbIE UICTOUHUKU yTedek, Hanpumep, donaHLbl, OHM AOMKHbI BbITb YCTAHOBME-
Hbl TaK, YTODObI KOHTAKT C BbITEKAKOLWMM BeLleCTBOM Obinm MUHUMArbHbIM.

8.3.7.5 3akpennenHune n HanoXxeHne baHpgaxa

KpenexHble NpUHaAaNEXHOCTU AOMKHbLI BLIAEPKNBATb MAKCUMArbHYIO TEMMEPATYPY U OKPYXKatoLne yCno-
BuA. MNpn npamMon npoknagke HarpeeaTensa OHM AOMKHbI pacnonaraTtbCA C MHTEPBANOM, HE NMpeBbILLIALLINM
300 MM, Npu cnnpanbHOW NpoKknagke — ¢ UHTepBanom He bonee 2000 mMm. JononHUTENBHBLIE KPENMEHNS AOMK-
Hbl YCTAHABMNBATBLCA HA KoNeHax, onaHuax n Apyrnx npenaTCTBUSIX.

[TpnmeydaHune— MeTannnyeckme HaHaaxm cneayeT UCNONb30BaTh TONLKO ANA KpenneHna anekTpoHarpesa-
Tenen ¢ uenbHomMmetannuyeckon obLumnmBkon Ha Tpydonpoeoaax w odopyaoBaHUU U 3aTArMBaTb UX ANA NoaaepKaHus
KOHTaKkTa ¢ oborpesaemMon NOBEPXHOCTLIO. CNULLKOM CUNbHAA 3aTaXKa MOXET NOBpeaAuTb 3NeKTpoHarpesaTens.

8.3.7.6 N3amepeHne conpoTMBNEHUS IaNeKTpoHarpeBaTend

[Tpoueanypa ucnoiTaHns, npueeaeHHas B 8.3.4, 4OMKHA BbINOMHATLCA HA BCEX AMeKTpoHarpeBaTensx noc-
ne yCTaHOBKMW.

8.3.8 CoeanHeHUA U KOHLeBasA 3aaenka

HeobxoamMmo npaBUNBLHO BbINOMHATL KOHLEBYIO 3a4eMNKy BCeX TUMNOB anekTpoHarpesaTtenen. CoeanHeHns
1 BbIBOAbI, BbIMOMNHEHHbLIE HA paboyen nnouwaake, A0MKHbI TOMHO COOTBETCTBOBATL MHCTPYKLUMAM NOCTaBLLMKA.
ObopyaoBaHue C KOHLUEBOW 3a4erKOW, BbINONHEHHOW Ha 3aBOAe, He0DX0AMMO OCMOTPETDL, YTOOLI yOeauTbLCs, UTO
3agenka BbINONHEHa NOMHOCTLIO U NpaBUNLHO 0B03HaYeHa N MapknupoBaHa B cooTeeTCcTBMKN ¢ MOK 62086-1

23



F'OCT P M3OK 62086-2—2005

(pazgen 6). MOHTaXXHWK AOMKEH NPOBEPUTL COOTBETCTBME HOMUHANBLHOMO 3HAYEHNA TeMnepaTypbl COEAUHEHUN U
KOHLIEBOW 3aAeMNKM pabounM YCNOBUSM.

HeobxoamMmo npoBepuTb NocneaoBaTernbHbIe 3MeKTpoHarpesaTenn, KOHLEBas 3aaenka KOTOPbIX BbINOSMHS-
eTCA Ha MecCTe, YTODbl y0eauTbCa, YTO MOHTaXXHas AnMHa COOTBETCTBYET NPOEKTHOW ANnHe N Harpyske. Ecnu
KOHLEBas 3a4enka anekTpoHarpesaTenen ¢ MMHepanbHOW N30nsuMen OCyLeCcTBNAETCA Ha MeCcTe MOHTaXa, OT-
pe3aHHbIe KOHLIbI HeODXOAMMO HEMEANEHHO repMeTU3NpPoOBaTh ANA NpeaoTBpaLleHna nonagaHma snarn. [4Ans
napannenbHbIX 3feKTpoHarpeBaTenen obLaa anvHa uenu He 4omkHa ObITb 60MbLUEe ANWHBI, PEKOMEeHOAOBAHHOW
M3rOTOBUTENEM.

8.3.8.1 KomnnekTbl Anga noakno4YeHns

KoMnnekTbl ANs NOAKNIOYEHUA SNeKTpoHarpesaTensa AO0MKHbI OblTb HAAEXHO CMOHTUPOBAHLI B COOTBET-
CTBUU C UHCTPYKUNAMM NOCTABLUMKA, 3aLLMULLEHBI ANS NpeaynpeXxaeHus BHELWHEero noBpeXaeHns N ycTaHOBMNEHb
TakK, YTOObI NPeaoTBPaTUTL NPOHUKHOBEHNE BOALI UMW APYrUX 3arps3HAOLLMX BELLLECTB, KOTOPbIE MOrNK Bbl OTPK-
LlaTeNbHO NOBANATL HA UX UCNOMb30BaHME NN UCNPABHOCTD.

8.3.8.2 PacnpepenuntenbHble KOPOOKM

Llenn anekTpoHarpeBaTens A0MKHbI ObiTb NOACOEANHEHBI K pacnpeaennTenbHbIM KOpobkaM, cepTuduLm-
POBAHHbLIM A9 COOTBETCTBYIOLLErO BMaa 3almThl U UMEIOLLMM COOTBETCTBYIOLLLYIO CTENEHb 3aLlLUnThI. Pacnpene-
nuTenbHbIE KOPOOKU AOMKHLI pacnonaraTbCa Kak MOXKHO Bnuke K TOUKe BbiXO4a aneKTpoHarpesaTena n Aonyc-
KaTb Ntoboe pacmpenue Tpyobl. Kpbilkn pacnpeaennTenbHbIX KOPOOOK HAKOrAa He cneayeT OCTaBMATL OTKPbI-
TbIMW.

8.3.8.3 XonoAaHble BbIBOALI

HeobxoaAnMo NpoBeCTN NPOBEPKY, YTOOLI yOeanTbCs, YTO WBLI BOAOCTOUKUE, KOrga 3TO NPUMEHUMO, U
3a3eMrneHne aencTeyeT. Ecnn ncnonbayoT XONoAHble BbIBOALI, TO OHU AOMKHbI BbIXOANTb U3 TENNON30NALINMY
TaknM 06pa3oMm, 4TOBbI He AONYCTUTL NPOHUKHOBEHUSA BOAbLI UMK APYINX 3arpAasHAILWNX BelwlecTs. B MecTax, roe
XONOAHbIE BbIBOAbI BLIXOAAT Yepes3 TeNNOU30NALINIO, OHU AOMKHbI ObITb 3aLLMLLEHDI.

XonoaHble BbIBOALI CreayeT ycTaHaBnMBaTh UMY U3MEHSTb Ha padoyen nnowaake ToNbKo B CTPOrOM COOT-
BETCTBUU C PEKOMeHAaUMAMM NOCTaBLLMKa. BeinonHeHWe niodon Takon paboTbl B ONAaCHOW 30HE MOXET caenaTthb
HeAEeNUCTBUTENBbHOW CepTUpuKauuio anekTpoHarpesatens. ECnn xonoaHble BbIBOALI COeAUHEHBI C 3NEeKTpoHarpe-
BaTENAMM B METANNNUYECKON 060No4YKe Nankon MArkMM nnn TBepabIM NPUNOEM, HU ANEKTPOHArpeBaTenm, HA
BbIBOAbI HE AOMKHbI UMETb U3rMOOB BONU3KN NAasHLIX COeONHEHUN,

8.3.8.4. KabenbHble BBOALI M YNNOTHEHUA 3NEKTpOHarpeBaTens

Ecnn 370 yka3aHo, anekTpoHarpeBaTteny A0MKHbl ObITb CHAOXEHbI YNNOTHEHNAMU U/ MNK KabenbHbIMK
BBOAAMMU, cCepTUDULNPOBAHHLIMM ANA NPUMEHEHNS BO B3PbIBOONACHLIX 30HAX COOTBETCTBYIOLLEro Knacca. Yn-
NOTHEHUA A0MKHbI ObITb NOMHOCTLIO YCTAHOBMNEHBLI B KOPOOKY N NoakaThl ANa odbecneveHna NONHON repMeTUHHO-
CTWU. Hencnonb3yemble BBOAbLI CNeAyeT 3aKpblTh 3arnyLlikamMmu. Ecnn ncnonb3yloTcs Hepe3bboBbie BBOALI, pas-
Mep BBOAA A0SMKeH obecneymBaTb 4OCTAaTOYHbIN 3a30p ANs Pe3bOOBOW YacTU YNNOTHEHUSA, NPU 3TOM KOHTpramka
O0MKHa ObITb 3aTAHYTa C YNNOTHUTENLHON LWIAandbon ANsa yNnoTHEHNSA canbHUKa B O0OMOYKe.

KoHueBYI0 3agenky NPOBOAHMKOB BbINMOMAHAT (CM. 8.3.8.9) TONbKO Nnocne BbINONHEHUSA BCEX APYIUX CO-
eOJNHEHUN N KOHLIEBBLIX 3aeN0K, a TalkKe Nocne naMepeHna conpoTnBneHna nonaumn uenm ( cm. 8.3.8.8).

8.3.8.5 TpeboBaHUs K 3a3€MNEHUIO

a) BHewHaa meTannuyeckasa obonouka, Metannuyeckas onneTka nnu apyron s3KBUBaneHTHbIN 3NeKTPO-
NPOBOAHLIN MaTepMan anekTpoHarpesaTens A0MKHbI ObITb NPUCOeANHEHBI K CUCTEME 3a3eMMeHna ANs CO30aHUS
3O EeKTNBHOTO NyTU 3a3€MMNEHUS.

b) B ycTaHOBKaX, B KOTOPbLIX NE€PBUYHBLIN NYTh 3a3eMMeHNs 3aBUCUT OT MeTaNNNMYeckon obonoYvku, MeTan-
NNYECKON ONNETKN UNU APYroro 3KBUBANEHTHOrO AN1EKTPONPOBOAHOIO MaTepuana, XMumMm4eckoe ConpoTuBneHne
MaTepuana crneayet ydnTbiBaTb, €CNU BO3MOXHO BO3AENCTBUE arPeCCUBHBLIX NApOB UMW XKNOKOCTEN.

c) OnneTkn n 000NOYKMN U3 HEepPXKaBeLWeN cTanm ODbIMHO NMEIOT BbICOKOE COMPOTUBMNEHNE U HE MOTYT
obecneyunTb aPEeKTUBHbIE NYTU 3a3eMneHnsa. HeobxogmMmo paccMoTpeTh anbTepHaTUBHbLIE CpeacTBa 3a3eMne-
HUS UMY AONONHUTENBHYIO 3aLLUTY 3a3eMMEHNS.

8.3.8.6 CoeanHeHune, cpalimBaHmne n U3MEHEHUS

CoeanHeHne, cpalmBaHue N U3MeHeHUsa aNeKTpoHarpeBaTena Ha MecTe YCTaHOBKU crnefyeT BbINOMHATL
TOMbKO B CTPOrOM COOTBETCTBMU C MHCTPYKUMNAMU NocTaBLmka. [NposeaeHue nodon n3 aTux padboT B onacHOM
30HE aHHYNUPYeT cepTUdmKaT aneKTpoHarpeBaTens Ha ero npuMeHeHne B ONacHOW 30He.

2TO, B HaCTHOCTWU, OTHOCUTCA K NIOOLIM N3MEHEHNSAM, BHOCUMbIM B 3NEKTpOHarpeBaTenu, Tak Kak nioboe
M3MEHeHNe e ANHNYHOW ANWHbI BbI3OBET U3MEHEHNE TENNOBOWN MOLLIHOCTU SMNEKTPOoHarpesaTtens u NoOBAMAET Ha
TemnepaTtypy 06onoykn. ameHeHna AoMmKHbI PUKCMPOBATLCS B AOKYMEHTALIMMN CUCTEMBI.
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8.3.8.7 OkoHueBaTenu

OKOHUeBaTenNb ANeKTpoHarpeBaTena A0MKeH ObITb HAAEXXHO YCTAHOBMNEH B COOTBETCTBUU C UHCTPYKLIMAMMU
NOCTaBLUMKA M 3aLLMLLEH OT MEXaHUYECKOro NOBPEXAEeHNA U NPOHUKHOBEHUSA BOALI UMW APYINX 3arpA3HSA0LLNX
BELLECTB, KOTOPblE MOTYT HEGNaronpmUATHO NOBAMNATL HA €ro NCNOMb30BaHME UNU NMPUrOAHOCTbL K NIPUMEHEHMUIO.

8.3.8.8 McnbiTaHKe conpoTUBNEHNS N30NALUNK LIENKU INEKTpoHarpeeaTens

cnbiTanne, ykaszaHHOe B 8.4.3, cneayeT BLINONHATL Ha BCEX LeNAX AneKTpoHarpesaTenen nocne MOHTaxa.

8.3.8.9 KoHueBada 3agenka npoBOAHUNKOB

BbiBOAbLI AOMKHLI ObITb 4OCTATOMHOMO pa3Mepa U ¢ COOTBETCTBYIOLLMMU XapakTepUCTUKaMn ana nogknove-
HUS K HUM NPOBOAHMKOB, KOTOPbLIE MOTYT ObITb OAHOXMUMABbHLIMW NN MHOTOXKUMNbHBLIMW NPOBOAAMU NNKU DONBLIOWN.
Heobxoanmo 3a4NCTUTbL N30NALINIO BO U3DeXaHne NoBpeXXaeHna NPOBOOHUKOB.

[Tpeccyemble nnNn o6XKMMHbIE COeaAUHUTENWN AOMKHbI OblITb COOTBETCTBYIOLLENO pa3Mepa N Tuna, yTBepx-
OEHHOro Ana AaHHOro npoeogHuKa. ONpecCcoBOYHbIM MHCTPYMEHT AOMKEH NOAXOAUTL ANS AAHHOMo TMNa apMa-
TYPbl U ObITb B UCMPABHOM COCTOAHUM.

DnNeKTpoHarpeBaTenun, KOTopble Obinn yCTaHOBMNEHLI 63 BbINOMHEHNSA KOHLIEBOW 3a0eMNKU, AOMKHbI ObITb
repMeTU3NPOBaHbl AN NPpeaoTBPALLEHNS NONaAaHna Brarnm n 3awuileHbl OT NOBPEXAEHUS A0 BbIMOMHEHUS
KOHLUEBOW 3a0€enKN.

8.3.8.10 INogroToBka AOKYMEHTALINM

Tun, ANnHa 1 aNeKTPUHECKNE XxapakTepUCTUKN KXKA0ro aneKkTpoHarpeBaTens A0MKHbI ObITh 3anucaHbl AN
BKNIOYEHWNA B OKOHYATENbHbLIN BapUaHT AOKYMEHTauun. TOYKN CoeanHEHNa HeODX0aANMO 3aPMKCUPOBAaTL B AOKY-
MeHTauUuM anga BBoAa B CxeMbl Tpybonposoaa U nameputenbHbIX NpudopoBs.

8.4 YcTaHOBKa annapaTtypbl ynpaBfieHUA U KOHTponA

8.4.1 O6WwuMe nonoxeHun

OTBETCTBEHHOCTL 32 YCTAHOBKY annapaTtypbl ypaBneHUa U KOHTPOMNS N pacnpeaenuTenbHbIX LWWUTOB HeceT
MOHTa)XXHUK. DTN YCTPOMUCTBA 00ecnevynBatoT, KaKk MUHUMYM, 3aLLUTY OT CBEPXTOKOB N OT 3aMblKaHMA Ha 3eMII0, a
Tarke oTKno4YeHne. OBbIMHO NpeaycMOoTpeHa Ta UNy nHasa popmMa  perynnmpoBaHna Unn orpaHnUYeHns TemnepaTy-
Pbl AN rapaHTuM 6e3onacHOM TeMnepaTypbl NN NOBbLILLEHNSA 3HEPreTUHEeCKON OTAau N,

8.4.2 [NpoBepka COOTBETCTBUA 00OpPYyAOBaHUA

BbiOpaHHbIe KOHTPONNEPbI, TEPMOCTATbI, AAaTYNKN N CBA3AHHbIE YCTPONCTBA AOMKHbLI OTBeYaTb TpedoBaHU-
AM KO BCEN CUCTEME B OTHOLLEHMKN paboyen TemnepaTypbl, cTeneHn 3awnTol (IP) n suaa 3awmntiel. CepTudomnkayms
AneKTpoHarpeBaTenNbHbIX CACTEM MOXET NpeannckiBaTb MCNOMb30BaHUE cnelmanbHbIX KOMMNOHEHTOB. B Taknx
cny4vaax 0ba3aTenbHO NCNOMb30BaTh TOMNBLKO Te AeTanwn, KOTOpble YKa3aHbl M3roTOBUTENEM.

8.4.3 TepMmopene U KOHTPOSbHbIE YCTPOUCTBA

datunkm Tepmopene MoryT nMbo ycTaHaBNnBaTbCS Ha Tpybe, NTMDO NPAMO 3MePATL TeMNepaTypy cpeabl.
OBbIMHO NPUMEHSIOT PE3UCTUBHLIE AaTUUKMN TEMMNePaTypPbl, TEPMOCTaThI C KANUAMAPHLIMW TPYOKaMKN U TepMonapbi.
Bce yCcTponcTea KOHTPONSA TemnepaTypbl UNK AaT4MKU AOMKHBI COOTBETCTBOBATL BMAY 3aLUUTLI NO CTAaHAAPTY.

Ecnun gatynkn yctaHOBMEHbLI HA NOBEPXHOCTU 00 BbEKTA, HEOOBXOAUMO 3(PPEKTUBHOE TEMMOBOE COMNPAXE-
Hue. duameTp n AnuHa AaTYUKOB MOTYT BANATL HA N3MepPeHne TemnepaTypbl.

[TonagaHue BoAbl N KOPPO3MKUHOIO napa MOryT Bbi3BaTb OTKa3 TepMopene. Kpblllka Kopnyca pene Bcerga
00MKHa ObITb 3aKpbiTa 40 YCTAHOBKKU, BO BPEMSA N NOCNe YCTAaHOBKU, 3a UCKMIOYEHMEM CNy4vaeB, Koraa ee Hy»XHO
OTKPbITb ANS NOAYy4YeHNs AocTyna.

8.4.4 [1aT4yukKun

8.4.4.1 O0Lme TpeboBaHUSA K YCTAHOBKE AaTUYMKA

daTynk gonxeH OblTb YCTAHOBAEH N OPUEHTNPOBAH B COOTBETCTBUU C MHCTPYKUMAMW NOCTaBLLMKa. He cne-
ayeT pacnonaraTb AaT4MK B 30HAX Harpesa BHELLHUM TENMOBbLIM N3NYyYEeHNEM, COMHEYHbLIM U3NYYEHUEM, TEXHO-
Norn4yecknm Tennom nnm Bonnan oborpesaemMoro 3gaHua. HeodbxoanMo NPUHATL MePbI K TOMY, YTODbI AaTYUK
NpaBUMNBHO oNpeaenan TeMnepaTypHbIe YCNOBUA Kak BHYTPUW 30HbI, 0DOrpeBaeMon anekTpoHarpeBaTenem, Tak 1
Ha yaaneHum oT KoHua Tpyobl unu oT TpyboaepxxaTtensa. JaTtumkn, namepstolme TemnepaTypy OKpyKatoLLen cpe-
Obl, AOMKHbLI ObITb YCTAHOBMAEHLI HA OTKPBLITOM BO3yXeE.

[Tpn ycTaHOBKe AaTynKka HeobXoaMMo o0becnevnTb ero XopoLLIMN TENMOBOW KOHTAKT ¢ TPYB6ONpoBOAOM Mnn
obopyaoBaHMEM U 3aLLMTY NPOTUB NonagaHus TeNNOU3oNALMN MeXxay HUM N HarpeBaeMoun NOBEPXHOCTLIO. Cne-
ayeT MPUHATb MEPbI K TOMY, YTODbI HE NOBPeAUTb KanUNNApHYO TPYOKy, TepMonapy Unu BbiBOAbl PE3UCTUBHbIX
OaTYMKOB TEMNEPATYPLI NN AaTHNK U HE Bbi3BaTb 3TUM OLLMOKY KannbpoOBKM.

Ecnn HeoBxoamMmo NpaMoe namepeHue TemnepaTtypbl cpeabl, AaTHUMK A0MKEH ObITb YCTAHOBMEH B N3MEPU-
TeNbHbIX KAHANax B COOTBETCTBYIOLLEE NOMOXEHNE, HANPUMED, BbllLe NOTEHLNANBLHOrO YPOBHSA LWNamMa B pe3ep-
Byapax.
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N30bITOK KAaNUNNAPHON TPYOKN MOXKeT ObITb NPONYLLEH NOA, TENAOMN30NALNEN, €CNU TONBKO 0bLLLAaA ANUHA He
npeBbilaeT 1 M, NIOTOMY 4YTO B 3TOM cnyvae 06beM Kanmnndapa MOXeT OblTb TakuM, YTO OH OTpULATENbHO
NOBMNAET Ha KannbOpOoBKY.

CnenyeT NPUHATL MePbI K TOMY, YTOBLI KAaNUNNspHaa Tpyoka, TepMmonapa Nnu BbiBOAbI PEe3NCTUBHBLIX AAaT-
YUKOB TEMMNepaTypbl BbIXOAUMN N3 TENNON3ONALIMK TaKUM 0B6pa3oMm, YTOOLI BHYTPbL He Nonagana snara.

Bo MHOMMX cny4vaax MecTononoXXeHne gatymka onpenenaeTca Ha atane NpoekTUpoBaHNA CUCTEMbI (7.6).
CneunanbHble METOAbLI YCTAHOBKM AaTYUKOB npuBeaeHbiB 8.4.4.2—8.4.4.5.

8.4.4.2 YcTaHOBKa gatyuka TepmMopene

datunk TepmMmopene yctaHaBNMBAOT HA NOBEPXHOCTU TPYObI NN 000pyAOBaHUA B NONOXEHUE, B KOTOPOM
onpenenaemMoe 3HadyeHne TemnepaTypbl OyaeT npeactaBUTENbHLIM AN BCeW CXeMbl. [aTyuk 4omKeH ObiTb
YCTaAHOBSEH TaK, YTOObLI HA HEro He BO3AeNCTBOBaNa TeMnepaTypa anekTpoHarpesatensa unu gpyrue oaktopbl.

8.4.4.3 YcTaHOBKa AaT4yMKa YCTPOUCTBA OrpaHudeHna TeMmnepaTtyphl

[daTtuuk pene orpaHnyeHna TemnepaTypbl yCTaHaBNMBAKOT HA NOBEPXHOCTU TPYObI NNK 000pyaOBaHNSA B
nonoXxeHwe, B KOTOPOM onpeaensemMmaqa TemnepaTtypa oyaeT npeactaBUTeNbHOU ANSA BCeW cxeMbl. [nsa Toro,
4YTOObI TEPMOPENE TOYHO pearnpoBano Ha MakCUMarnbHY0 TeMnepaTypy NOBEPXHOCTU ANeKTpoHarpeBaTens, He-
00Xx0anMO yaennTb 0co00e BHUMaHWe BbIDOPY MECTONONOXEHUA, CNocoba KpenneHua u ycTaBkm gatymka. OT0T
MeTOo YCTaHOBKN AaTYMKa OCHOBAH HA U3BECTHOM COOTHOLLEHUM MeXAY TeMnepaTypon 0bopyaoBaHUa U TeMne-
paTypon 0D0NOUKN ANeKTpoHarpesaTens npu aaHHOW BbIXOAHOW MOLLHOCTW. [TpumMep TMNNYHOW YCTaHOBKN AaTym-
Ka pene TemnepaTypbl NpuBeaeH Ha PUCYHKe /.

Heobxoaumo yCTaHOBUTL pene TakuMm obpa3oM, 4TOObl TeMnepaTypa 000No4vKM aneKkTpoHarpeeaTtens He
npeBbillana npeaenbHylo TeMnepaTypy B HaMXyawux yernoBusx (Hanpumep, HanpsxxeHue +10 %, anekTpoHarpe-
BaTefNb HA BEpPXHEM Npeaene AoNyCTUMON MOLLHOCTU, OTCYTCTBME KOHTAKTa SNeKTpoHarpesaTtena ¢ TpyoonpoBo-
O0M /obopyaoBaHMEM, BbICOKas TeMnepaTypa oOKpyKatoLlen cpefbl, OTCYTCTBUE BHELLHEW KOHBEKLINK).

na uenen anekTpoHarpeBaTens, npegHasHavYeHHbIX Anda NpUMeHeHNs ¢ yCTpoucTBaMun perynnpoBaHuns
HaNPsXXeHNs, MOXeT BbITb HEOOXOAUMO YCTAHOBUTL AATYUKU C NPUMEHEHNEM METOAOB, NpuBeAeHHbIX B 8.4.4 4,
8.4.4.5. DT MeTOAbI NO3BONAIOT ONepaTUBHO pearpoBaTh Ha ObICTPLIE NU3MEHEHUA TeMnepaTypPbl 000NOYKN

3nNeKTpoHarpeBaTens, Bbl3BaHHbIE OTKA30M YCTPOUCTBA PEryNMPOBaHNS HANPSXKEHUS.

-~

PucyHok 7/ — TunnyHaa ycTaHOBKa
KOHTPONbHOrO AaTynka n aatdmka

pene TemMnepaTtypbl

8.4.4.4 PerynupoBaHue ¢ orpaHn4eHnemM TeMnepaTypbl C MTOMOLLbLIO AaTYMKa Ha MOBEPXHOCTU 3NEKTPOHAr-
peBaTens

Ha pucyHke 8 nokasaHo, YTo AaT4MK TeMnepaTypbl YCTAHOBMNEH HENOCPENCTBEHHO HA ANeKTpoHarpesartene,
KOTOPbIN HAXOAMUTCA B NPSAMOM KOHTAKTE C HarpeBaeMon NoBEPXHOCTLIO. [1nga obecneveHns TOYHOro TENMOBOrO
CONMpPSKEHUA C 3MNEKTpoHarpepaTenemM HeobxoanMo ycTaHaBNMBaThb JaTYMK C NPOKMNAAKON U3 MeTannnmyeckomn
donbrn nnu TeENNONPOBOAHBLIM KOMMAYHAOM.

HeobxoanmMo NpoBepUTb, YTO MECTOMNONOXEHNE AaTYNKA ABMAETCA TUNWUYHBIM NS CAMOWN ropsaYven TOYKN.
CpeacTBO KpenneHna AaTynka Ha anekTpoHarpeBaTene AOMKHO rapaHTUPOBaTh, YTO KPENnmneHme AaTymKka He
ocnabHeT Co BpeMEHEM M Mo, BO3AENCTBMEM TEMMNEPATYPhI, a Takke BO BPpeMS ByayLLEro TeXobcnyKMBaHus.

3TOT METOA, YCTAHOBKM AAaTYMKA He ABNSAETCA METOAOM U3MEPEHUSA CAMON ropsven YacTu aNeKTpoHarpeBa-
Tens (KoTopasi, BEPOATHO, HAXOAUTCA B TOYKE, IAe HET KOHTakTa ¢ obopyaoBaHmeM). OH AOMmKEH UCMONb30BaTbLCA
TOMNbKO NP 3ajaHNK YCTaBKN perne Ha YPOBHE HKE NpeaenbHON TeMnepaTypbl.
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PucyHok 8 — [laTumk orpaHnunBaroLlero
YCTPOUCTBA Ha NMOBEPXHOCTU

SNEKTPOHaArpeBartTensd

[TpenmMyLLecTBO 3TOro MeToga COCTOUT B TOM, YTO OH CBOAUT K MUHUMYMY Neperpen, CBA3aHHLIN NCKMIOYN-
TeNbHO C TOYKON n3MmepeHua. OgHako B HEKOTOPLIX Cy4Yaax U3MepeHHasa TeMmnepaTtypa ropavemn TOHKN MOXKeET
ObITb HNXKE CaMOW BbICOKOW TeMNepaTypbl 3NEKTpPoHarpeBaTena B TOWKaX C MMNOXUM TENMNOBLIM CONPSXKEHUEM
MEeXAyY 3NeKTpoHarpeBaTenemM 1 HarpeBaeMow NOBEPXHOCTLID. DTO HEODXOAMMO Yy4UTLIBATL MPU HACTPOWUKE TEM-
nepaTypbl OrpaHUYMBAIOLLETO YCTPOUCTBA, TaK e KaK TennooTtaayvy gatymka. 9TO HECOOTBETCTBUE 3aBUCUT OT
COOTHOLLEHUA Macc AaTunKa N aNeKTpoHarpeBaTens (COOTHOLLIEHNE ANaMETPOB) N yAENbHOWN TENNOBOWU MOLLIHOC-
™ (BT/M).

[TPSAMOWN KOHTAaKT C HarpeBaeMou NOBEPXHOCTLIO U BO3HUKAKOLLAS TENNOBAA MHEPLIMA MOTYT caenaTtb HEOD-
XOOANMbIM NPUMEHEHUE Aake Bonee HU3KOro 3Ha4YeHNS yCTaBKK, YTODbI y4ECTb NepexoaHble ABNEHNS (Hanpumep,
BbI3BaHHbIE OTKA30M NOMYNPOBOAHNKOBbLIX 3NMEMEHTOB KOHTAKTA).

8.4.4.5 PerynupoBaHue ¢ orpaHnvyeHmeM TemnepaTtypbl € NOMOLLBLIO UCKYCCTBEHHOIO ropavero NaTHa

Ha pucyHke 9 nokasaHo, YTO AaT4YMK YCTAHOBMEH TaK, YTOObLI U3MEPSATb NCKYCCTBEHHOE ropayee NATHO,
KOTOPOE AOMKHO NpeaAcTaBNATb CaMyI0 ropavyIo TOUYKY 3feKTpoHarpeBaTens. 3ToO MOXET ObITb NOAXOAALNN
anbTepHATUBHbIU MeTOA AN NPUMEHEHUA C nocneaoBaTenbHLIMU 3MEKTpoHarpeBaTensaMn.

B cnyyasdax, korga meTtoa, onucaHHbIU B 8.4.4.4, He MOXET HafleXXKHO OPUEHTUPOBATL B OTHOLLEHUU TeMIepa-
TYPbI NTOBEPXHOCTU CUCTEMBI B XYALLUUX YCNOBUAX, METOA UCKYCCTBEHHOIO ropaYero NATHa MOXeT AaTb HEKOTO-
DbIN AONONHUTENBHLIN KO3MMDUUNEHT De3onacHOCTU. B 3TOM cnyvae TennNon3onsaumio yCTaHaBnuBatoT Mexay
aneKTpoHarpesaTenemM u HarpeBaeMoUn NOBEPXHOCTLIO. Torga AaTyuk orpaHnvnTena TemnepaTtypbl yCTaHABNUBaA-
eTcqa B NPAMOM KOHTaKTE C SNeKTpoHarpeBaTeneM.

C_o B |
L) . 2 :
S '/
. _ZAW
B

TeMmnepatTypa
a=>B>0C

H — anekTpoHarpeBaTenb, S — gaTdyuK TemnepaTypbl;
A — TemnepaTypa UCKYCCTBEHHOro ropsvyero nNsATHA;
B — TemnepaTtypa B TO4YKe U3aMmepeHuUAa, C — TodKka ¢
MNOXUM TEMMNOBbIM cOMpshkeHneMm; D — Tennonsonauums

MeXOy aNneKTpoHarpeBaTenemM U HarpeTon NOBEPXHOCTbI

PucyHok 9 — [laTymnk orpaHnYnTenbHOro ycTponucTea
B Ka4eCTBe UCKYCCTBEHHOro ropsaYvero NATHa
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UToBbI rapaHTUpoOBaTh, YTO TEMNEPATYPA HA UCKYCCTBEHHOM ropaveM NATHE Bbllle, YeM TeMmnepaTtypa
AneKTpoHarpeBaTens B TOUKE NOXOro TenfnoBoro conpsaxeHus (Temnepartypa C), Tennomsonauma npuMepHo B
2 pa3a annHHee aaTtyuka. M3-3a HensbexxHoro paccensaHma Tenna cammMm gatT4Mkom namepeHHaa TemnepaTypa
B penctBuTenbHO Bbllle TemnepaTypbl C, HO HUXe, YeM dhakTndeckas TemnepaTypa ropaqero naTHa A. 9TO HeCo-
OTBETCTBME, KOTOPOE 3aBUCUT OT COOTHOLLIEHMA MacC AaT4ymKa U anekTpoHarpesaTtens (COOTHOLLEHME ANaMETPOB)
M OT yAenbHON TENNOBON MOLLHOCTU (BT/M), yunTbiBaeTCA Npn yCTaHOBKE TeMMepaTypbl OrpaHU4MTENS.

[TpenmyLlecTBO 3TOro MeToa — ObICTpas peakuus Ha HEUCNPABHOCTU, HANPUMED, Ha OTKAa3 perynsaTopa
TeMnepaTypbl, OTKa3 YCTPOUCTBA PEryrnMpOBaHNA HAaNPSXKEHNA UNK NepeHanpsbkeHne. B HEKOTOPLIX cnydYasax Mo-
XeT ObITb HEODXOAUMO pPa3aenuUTb CMOXHbLIE LIeNU Ha Lenu ¢ tHoMBuayanbHbIMY TeMNepaTypPHbLIMWN OrPaHNYnTE-
NAMM.

8.4.5 dkcnnyarauua, KanuMbpoBKa U AOCTYN K PEerynaTopy reMmneparypbl

HacTponku perynaTtopos 1 orpaHnduTenen tTemnepaTypbl HeOOX0AMMO NepecMmaTpuBaTh BO BpeMd Nnycka B
akcnnyaTtaumio. B 3aBMCMMOCTU OT BO3MOXXHOCTEN HACTPOWKM OrpaHninTenen TemnepaTypbl, orpaHUYMTENN A0N-
XXHbl ObITb 3aNNOMBOUPOBaHLI AN 3aWMUTbI OT HEYMEnoro perynmpoBaHuUs.

YCTPOMUCTBO pPErynupoBaHma TeMnepaTtypbl  AaTYUK AOMKHbI ObITb OTKANMBPOBaHbLI NPU NYCKE B IKCMMya-
Tauuo. Perynatop TemnepaTypbl A0MKeH ObITb YCTAHOBMEH Ha TpebyeMylo TemnepaTypy U NOBTOPHO OTKaNno-
pPOBaH (ecnun HeobxoanMMo). PYHKLIMOHASBbHYIO NPOBEPKY CrneayeT BbiNONHATL, PErynupys ycTaBky TeMnepartypbl,
NokKa perynatop TeMmnepaTtypbl He 3anyCTUT aNeKTpoHarpesaTterb.

Bce paHHble namepeHnn aomkHbl ObiTb 3aPErMcCTPUPOBAHDI.

8.4.6 Heo6xoaumbie U3MeHeHuUA

[TpoBEPAIT MaKkCUManbHYO TeMnepaTypy NOBEPXHOCTUN ANeKTpoHarpesaTenen. Ecnm namepeHHble Temne-
paTypbl OTKNOHAIOTCA OT AONYCTUMbIX TEMMEPATYP NOBEPXHOCTU AN OT pacHETHLIX 3HAYEHMN, HEOBXOANMO Bbl-
MONMHUTb KOPPEKTUBHbLIE AENCTBUS U BHECTN U3MEHEHNSA B CUCTEMY.

8.5 YcTtaHoBKa Tennousonauum (CM. pazaen 5 HacToAllero craHaapTa)

8.5.1 O6LWwme nonoxeHunA

Bbibop 1 ycTaHOBKa TENNON30NALINMK ABAAIOTCA OCHOBHLIMUW 3fleMeHTaMU YCTAaHOBKU 3f1eKTpoHarpeBaTenb-
HOW CUCTEMbI. Tennonsonauua 00bIMHO NPOEKTUPYETCA TaKUM 00Pa3oM, YTODbI B 3HAUYUTENBbHOW CTENEHUN KOMMNEH-
cMpoBaTb NOTEPU TENNa HarpeBaTenbHON cucTeMbl. CneaoBaTenbHO, NPobnemMbl ¢ U30NAUMen HENOCPEACTBEHHO
BAUAIOT HA NPOU3BOANTENBHOCTL CUCTEMBI B LlenoM. MMHMMN3auUnsa paccesaHns 3HEPrMn NO3BONSET COKPaTUTL
3KCnnyaTaunoHHbIE pacxodbl, yny4dllaeT XxapakTepuCcTUKU 1 NOBLILLIAET HarpeBaTenNbHYI0 CNOCOBHOCTL CUCTEMBI.
YCcTaHOBKA TENNOU3ONALIMN AOMKHA NPOBOANTLCA B COOTBETCTBUN CO BCEMMU NPUMEHNMbIMWN HALIMOHAMNBHBLIMU CTaH-
napTaMmum n MECTHbIMU NpaBUNamMum.

8.5.2 NoaroToButTenbHan padorta

HeobxoanMo NPpUHATL Mepbl, YTOOLI 3aLLNTUTL ANEKTPOHArpeBaTenm 0T MEXaHUYECKOro NOBPEXAEHNSA U
nonagaHus Bnarn nocne MOHTaXka aneKTpoHarpesartenen n Ao ycTaHoBKM Tennonsonauunun. o Havana ycTaHOBKW
pekoMeHayeTcH, YTOObl HXXeHePHO-TEXHMYECKUI NepcoHan pabo4ven nnowaagkn ycTaHOBUM CBA3b MeXay MOH-
T@XHUKOM 3MeKTpoHarpeBaTens U N3rotToBUTeneM Tennomsonaumm, 4tTodbbl Tennomsonauus dbina yctaHoBNeEHAa Kak
MOXHO CKOpe€e NOCre MOHTa)a 1 UCNbITaHWA AnekTpoHarpesaTenen. CMOHTUPOBAHHBLIN 3MeKTpoHarpeBaTenb AOMmKeH
ObITb UCNbITAH B cooTBETCTBMM C 8.3.8.8.

CnegyeT npoBecTn crieayowme npoueaypsbi:

a) NpoBEPUTb, COOTBETCTBYIOT NN TUM, BHYTPEHHUN ANAMETP N TOMLLNHA 3HAYEHUSM, NCNONb30BaHHbLIM NPK
BbIOOpe aneKkTpoHarpesaTtens (en). Ecnu TonuwuHa n3onaumm oTnn4YaeTca OT TOMLWMHBIL, YKa3aHHOWN B TEXHUYEC-
KNX yCrnoBuax, dyaeT HEBO3MOXHO noaaepmeatb NMO0 rapaHTUPOBAHHYIO Pabo4ylo TeMmnepaTypy, MO0 TeM-
nepaTypy NOBEPXHOCTU, U B CBA3UN C 3TUM TeMnepaTypHbLIA KNacc;

b) BO BpeMSA XpaHEeHUS, TPAHCMOPTUPOBKN N YCTAHOBKW A0MKHA ObITb 06ecneyeHa BpeMeHHas 3awmTa oT
NOroAHbIX YCNOBUIA, YTODLI N3bexaTb NonagaHna BRarn B TENNON30ONALMIO NOA €€ 3alUTHOE NOKPbITUE NNN
OOLLUMBKY.

8.5.3 YcTaHOBKa TENNMOU30onNALUMOHHbIX MaTepuarnoB

Tennousonauma AomwkHa ObITb YCTAHOBMEHA HA BCe CeKuun Tpydbonposoaa n 0dopyaosaHma, Bknovasa donaH-
Libl, KNanaHbl, Tpyboaepxatenu, koneHa, T-obpasHble coeaAnHeHnsa U T.4. Ecnu B cucteme yCcTaHOBMEHbI TPYOHbIE
NN CUNbMOHHLIE KOMNEHCATOPLI, HEOBXOAUMO NPeayCMOTPETL ANA HUX TaKylo TENNOM30NALUIO, YTOOLI OHa He
yxyalwana tepmudecknun Kl snektpoHarpesaTtenbHON CUCTEMBL.

MoxeT noTpedoBaTbCca TennomM3onsauma donbLuero pasmepa, HTodbl OHa B AOCTAaTOMHOM Mepe 3aKpbiBana
AneKTpoHarpesaTenb U 0bopyaosaHue. lpyrne Mepbl YCTAHOBKU TEMNON3ONSALMN BKIIOYAIOT CNeayoLLEee!

a) HeoBXOAMMO BblAepPXXaTb AOCTATOUHbIE PACCTOAHUSA MeXAy Tpybamn n mexxay TpydamMmmn n4actaMmmn CTPyK-
TYpbl, YTOObLI OblNa BO3MOXHA YCTaHOBKa TENMOU30naLmu;

b) Heobxoanmo ybeanTbca, YTO TOMLWKMHA N30NALUN paBHA YKa3aHHON HOMUHANMbHOW TOMNLWWWHE BO BCEX
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TouKax. Heobxoanmo cneauTtb 3a TeM, YTODbI HE 3aAenaTh 3NeKTpoHarpesaTenb B N30NALUI0, NOTOMY YTO 3TO
MOXET Bbi3BaTb NOBbLILLEHWE TEMNEPATYPLI B 00LLINBKE. ECNK yKa3aHHbIN pa3Mep U30MnsLUMKU HE TOYHO NOAXOAMT,
MOXHO WUCMOMNb30BaTb U30NALUMIO crieayowero 6onbLIero pasmepa, YTodbl 3aKpblITb ANEKTpoOHarpeBaTens;

C) BC€ LWBbI AOMKHbI ObITb FEPMETU3NPOBAHLI ANA NpeaynpeXxaeHna nonagaHua snaru. Tam, rge 310 BO3-
MO>XHO, LLUBbI AOMKHbI pacnonaraTtbCA B HWXXHEM cermMenTe Tennounsonsaunm (180°). Tennonsonauna AomkHa
yCTaHaBNMBATLCSH TaknM 00pa3oMm, 4TOObLI obecnevmBanca abcontoTHO repMeTUYHBIN BXOA, 3NEKTpoHarpeBaTe-
nen ntemMmnepaTypHbIX AaTYNKOB UMKN KAanMnAapHbIX TPYOOK;

d) Tennounsonaunsa aomkHa ObITb pa3pe3aHa M NNOTHO NOAOrHaHa Ansa npeaynpexaeHna NoaBNeHNs BO3-
OYLWHbIX 3a30p0B. CThIKM CErMEHTOB creayeT pacnonaratb B rOPU30OHTaNbHOW NAOCKOCTU, YTOObI YMEHbLINTL
NOTEPIO Tenna 3a c4ET KOHBEKTUBHbLIX TEMNMOBLIX NOTEPD;

€) BO BpeMa yKnagkm Tennonsonaunum Heobxoammo crneauTb 3a TeM, YTODObI HE NOBPEANTL NEKTPOHArpeBa-
Tenb. PacnonoxeHwe anekTpoHarpeBaTenen, TeMmnepaTypHbiX 4aTYUKOB U APYINX YCTPOWUCTB HE AOMKHO ObITb
M3MEHEHO;

f) cneayeT paccMOTPETL NPUMEHEHNE MeTAaNNNYeCcKoN oonbrn Ana Toro, YTodbl 3aKpbITh ANEKTPOHArpeBa-
Tenb Ha KnanaHax n apyrom odbopyaoBaHum HenpasnnbHOW OOPMBbI, YTODbI HE AONYCTUTb OOMOTKN 3NEKTPOHarpe-
BaTEens Tennoun3onaunen;

g) HEe crneayeT NCcnonb30BaTh TEMMNOU30NALMOHHbIE MaTepuarnsbl C BbICOKUM COaepKaHUEM ranonaos Ha
AneKTpoHarpeBaTensax C OTKPbITbIM CTanNbHbLIM KOXYXOM UMW ONNETKOMN.

8.5.4 Obonouka

B cny4aax, korga npeaycMoTpeHa MeTannuyeckas obonovka, HeodbxoaAnmMo yoeanTbcsl, YTO HEU30NPO-
BaHHbIE KOHLbl METANMNYECKON KOHCTPYKLIMN HE KOHTAKTUPYIOT HENOCPEACTBEHHO C ANEKTpoHarpesaTenaMm nnu
MX KOMMNOHEHTAMMW.

30HaMn HaNBONbLLErO pUcKa CHUTaAKTCA crneayrLlme:

a) ®naHubl. MeTannuyeckasa KOHCTPYKUUA AOMKHA ObiTb OTpe3aHa, U OroneHHbIN y4acTOK TENNON30NALINK
NomkeH BbITb 06paboTaH NOAXOAALLMM HEABCOPOUPYIOLLIMM COCTABOM.

b) Knanansl. [NpeasapntenbHO NPUroToBREHHas N30NsUMOHHAsSA ODLLMBKA A0MKHA MMETb N3DLITOYHYIO ANKn-
HY U AOMKHA AOX0AUTb A0 CMEXKHOWN ODLLIMBKM TpybonpoBoaa.

c) KoneHa, L- unn T-obpasHble coeguHeHna. He cnegyeT BCTaBAATL C yCUNueM 000N04KY CMEXHOWN Cek-
LIMK MPSAMON TPYObI B KOMEHO, YTODLI HE MOBPEeAUTb ANEKTPOHArpeBaTens.

[TpeanovTeHne cneayeT otTaaBaTb KONEHaM C 3aMKOBbIMW CEKLIMSIMMW C 3aBanbLOBaHHLIMKU KpasgMWn. HecxBa-
ThiBAKOLNNCA repMeTUK crneayeT NCNonb3oBaTh MeXAyY NepexnecTbiBalLLMMUCA CEKUMAMN METANNMNYECKUX KMNK-
MaTU4ecKnx bapbepos (00LLINBOK). [Mpn CNONL30BaHWKM 3aKMNENOK UMY CaMOHape3alLLINXCA BUHTOB cneayeT yoe-
OUTbLCS, YTO ANUHA NOOro Ceepna NN BUHTa TaKoBa, YTO OHU HE CMOTYT MPOHUKHYTb CKBO3b TEMNMNOU30NSALMIO U
NOBPEAUTL YCTAHOBMAEHHYIO NOA HEN SNEKTPOHArpeBaTENbHYIO CUCTEMY.

[TpeaynpeanTenbHble 3TUKETKU, cCooDLLatoLne, 4To Noa TENNOM30NALIMEN YCTAHOBMEHA AMNeEKTPOHarpeBa-
TenbHaa cuctTemMa, AOMKHbI ObITb NPUKPENneHbl K 0B0NoYKe C MHTEPBANOM He Bbonee 6 M. 3TN 3TUKETKN OOIMKHbI
ObITb TaKkKe NPUKPEnneHbl Ha 0DONOYKe HaA KaxXabiM KnanaHoM 1nun Apyron eauHuLLen odopyaoBaHus, KOTopas
MOXET HYKAAaTbCA B NEPUOANYECKOM TEXODCNYKMBAHUM.

8.5.5 UcnbiTaHue conpoTUBNEHUA U30NALUMU LleNU B YCNOBUAX IKCNNyaTauuu

McnbiTanusa, ykasaHHble B 8.3.4, AOMKHbI NPOBOAUTLCA HA BCEX LIeNsSX 3neKTpoHarpeBaTensa nocne MoHTa-
a, NPU 3TOM AOMKHO BbINOMHATLCS TPeboBaHUE O TOM, YTO NM3MEPEHHOE CONPOTUBMEHNE U30MALIMKN HE AOIMKHO
ObITb MeHbLue 5 MOM.

8.5.6 BuayanbHbIN KOHTPONb

[1py BU3yanbHOM KOHTPOME cneayetT yoeanTbes, UTO:

1) BNara He MOXKET NPOHUKHYTL NOA U30NALUMIO B pe3ynbTaTe ee pa3pyLllieHus Noa BANAHMEM aTMOCEPHbIX
BO3OEWUCTBUN (NPpaBUNbHOE NOMNOXKEHNE NepeKpbIBAOLLMXCA HaCcTEN UNU 3arHYThIX KDOMOK);

2) cKxonb3suime coegnHeHnsa (Mnn noaobHble coeANHEHUA) Ha 3aLlLMTHON 0B0NoOYKE AOCTATOYHO rMbKne,
4TOObLI aMOPTU3NPOBATL NOOE ABWKEHWE NPU PACLUNPEHUMN;

3) BUHTbI, BbIDpaHHbIE ANA KpenneHusa, COOTBETCTBYIOT TOMLLMHE 3aLLMTHON 0B0NOYKN, YTODLI UICKMIOHYNTL
NBYI0 BO3MOXHOCTbL NOBPEXKAEHUNA ANEKTpoHarpesaTtenen nnm temnepaTypHbIX AaTHMKOB;

4) pa3amMepbl BXOA0B B 3aLLUUTHYIO 0DONOYKY ANS aneKTpoHarpesaTtenen, TeMmnepaTypHbIX AaTYUKOB U T.4.
TaKOBbI, YTO KOHTAKT HEBO3MOXEH. B 4acTHOCTW, ANs OTBETBNEHUN 0B0NOYKA AOMKHA ObITb AOCTATOYHO LLNPOKO
pa3pe3aHa;

5) CTbIKM B 0DOMNOYKE 1 BXOAbI B TENMOMU30ONALINIO XOPOLLIO repMeTU3npoBaHbl 3NaCcTUYHLIM, HE3aTBEPAEBA-
IOLLIUM FEPMETUKOM, KOTOPLIN YCTOUYMB K XMMUYECKOMY BO3AEUCTBUIO U PA3NOXEHUIO U CTAabUNEH NO pasmMmepam.

8.5.7 JokymeHTauun

MaTtepunan Tennonsonsauumn n ee TonmMHa A0MKHbI ObITb OTPaXKeHbl B AOKYMEHTaLUN.
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8.6 [MloakniovyeHue 3neKTponuTaHus

8.6.1 KoopauHupoBaHue pacnpeaenuTenbHOM Lienu ¢ napanfesnibHou uenbio

[1pn MOHTaXe NapannenbHOU Lenu KaxXkaon cxeMbl aneKTpoHarpesaTtena A0MKHO UCMOMb30BaTLCA YCTPOW-
CTBO 3aLUMTbl OT OPOCKOB TOKA. PasmMep 1 Tun pacnpenenntenbHOW NPOBOAKM U HOMUHAMNbHbIE XapaKTePUCTUKM
3aLLUNTHBLIX YCTPOWUCTB NapannenbHOW Luenu A0MKHbI BbIONpaTbLCA Ha OCHOBE NYCKOBLIX TOKOB 3NeKTpoHarpesaTe-
nsa 1 nx NpoaomKUTENbLHOCTM NPU MUHUMAaNbHOWN BO3MOXXHOWU TeMrniepaType aneKTpoHarpeBaTtens.

8.6.2 3aluUMTHOE YCTPOUCTBO

8.6.2.1 YCTPOUCTBO 3aLLUTbI OT 3aMbIKaHMUSA HA 3€MAI0

HeobxoaumMo npeaycMoTpeTb YCTPOUCTBO 3alUTbl OT 3aMblkaHUA Ha 3eMrMi B COOTBETCTBUM
¢ M3OK 62086-1, 4.3 d).

8.6.2.2 YCTpOWUCTBO 3aLlUMTbI LieNn

HeobxoamMmo npoBepuUTb, UTO:

- 3alUUTHOE YCTPOUCTBO COOTBETCTBYET HOMWHANbHOMY TOKY (Npw nepBoHa4YanbHOM U AeTanbHOM
OCMOTpax),

- 3aLlUNTHOE YCTPOUCTBO CEPTUPULNPOBAHO KaKk COOTBETCTBYHOLLEE BCEM NPUMEHUMbBIM HALIMOHANMbHLIM U
MeXAyHapOoAHbIM TpeboBaHMAM U TPeboBaHUAM K AaHHOMY BUAY 3aLUNTLI.

8.6.3 MapkupoBka/maeHtucbmkauuma

[TocTOAHHaA MapkupoBka/MaeHTUPUKaLNA AOMKHA BbINONHATLCA cneayiowmmmMm 0bpa3omM 1 AomKHa ObiTb
npoBepeHa Ha COOTBETCTBUE TPeboBaHMAM K Mapknposke MOK 62086-1:

a) BoikniovyaTtens napannensHOW Lenu.

b) YCcTponcTBa KOHTPONSA U CUrHanuaawumn.

c) lNogknioveHne nuTaHna anekTpoHarpesaTens.

d) Homep uenun n yctaeka gna Kaxxaoro tTepmMopene.

MapKnpoBKy BbINOMHAIOT B cooTBETCTBUM ¢ MOK 62086-1 ANna kaxkaon uenu anekTpoHarpesaTtend Ha CooT-
BETCTBYIOLLEN pacnpenenuTenbHON KOpoODke.

8.7 BBoa B akcnnyaTauuio

8.7.1 [lpeanyckoBoe UCNbITaHUe

KOHTpOMNBLHYIO TAbNMLY ANS NpeanyCcKoBOW NPOoBepKM (Tabnuua 3) HeoBXo0aMMO 3anONHUTL N COXPaHUTD.

8.7.2 DyHKLUMOHaNbHaA NpoBepKa U OKOHYaTEeNbHbIN BapUaHT AOKYMEHTaUuu

DneKTpoHarpesaTenu A0MKHbI BBOAUTLCS B SKCNAyaTaumio Nocne yCTaHOBKU TENNON30NSALUN N BbINOMHE-
HUS ANEKTPONPOBOAKN. BO BpeMs nycka anekTpoHarpesaTtensa HeobxoamMmMo BeCTU NPOTOKONMbI (Tabnuua 4) n co-
XPaHUTb UX.

8.7.2.1 dyHKUMOHanNLHas npoeepka

a) 3aMKHUTe BCe napannenbHble LUenu n nposepbTe TOK . MoxeT NoTpedoBaTbCA BPEMEHHLIA LLUYHT AN
YCTPOWUCTBA perynmupoBaHna TemnepaTtypbi.

b) YbeauTech, YTO KOHTPOMbHbIE UMW CUTHANbHbLIE Lienu padboTtaloT. MoxeT noTpeboBaTbCs BPEMEHHbIN LLYHT
Ha KOHTAaKTax.

c) NogroToBbTe NPOTOKON NMycka B 3KCNAyaTaumio Ana Kaxaoun Luenn anekTpoHarpesaTens (tadbnuua 4). 310
MO3BOMUT SICHO AOKYMEHTUPOBATL BCE AIaHHbIE 00 UCMbITAHUSX N MYCKE B SKCNNyaTaumio.

d) 3annwunTte 3Ha4YeHNA CONPOTUBAEHUSA ANEKTPUYECKON N30NALNK AN KaXXO0ro U3mMepeHus, BbINONHEHHO-
ro no metToguke, npmeegeHHon B 8.5.5.

e) 3anmmnTe NPUNOXeHHOEe HanpsXXeHne U NONYYeHHbIN TOK Yepes NATb MUHYT NOCNE BKMIOYEHWS, a Takke
TemMnepaTypy TpydonpoBoaa, ecnu TpedbyeTcs.

f) NMpoBepbTe, YTOOLI CUrHAMBbHBLIE N KOHTPOMbHLIE KOMMNOHEHTLI paboTanu, Kak 3agaHo.

g) Yoeantechb, YTO NpoBepKa KanMbpoBKM NMpun ycTaBKke perynatopa temnepaTypbl Obina BbINOMHEHA, U
PEerynsaTop yCcTaHOBMEH HA 3TO 3HAYEHUE.

8.7.2.2 OkoH4YaTenNbHbIW BApUaHT AOKYMEHTALMN

AfekBaTHas 1 eAMHOODpa3Has AOKYMEHTALNA Ha LIENW ANeKTpoHarpeBaTenst ABMAETCA OCHOBOWN 3KOHOMMY-
HOrO TeXobCNy>XMBaHNA AAHHOIO 0DOPYAOBAHUSA. ITO OCODEHHO BaAXXHO ANA TOro, YTOOLI YCKOPUTL HAXoXaeHue
1 yCcTpaHeHne HencnpaBHOCTEN NPU BO3HUKHOBEHMN NPODNeM B LIeNN, a Takke co3gaeT OCHOBY Ansa donee npo-
CTOro, ObICTPOro U MeHee AOPOroro BbIMNOMNHEHUA cneunanncTaMmm nNo 3NeKTpoHarpeBaTenbHbIM CUCTEMAM BCEX
HEOOXOAUMbIX NU3BMEHEHNI N PACLLUMPEHNI CUCTEMDI.

[na ceTeBbIX aNeKTpOHarpeBaTenbHbIX CUCTEM, NPpeaHa3HaYeHHbIX ANnd NPUMEHEHNS BO B3PbIBOONACHbIX
ra3oBbIX cpenax, popma NpPoekTHOU AOKYMeHTauMn noapobHo onpeaeneHa B ONUCaHUM COOTBETCTBYIOLLEWN CUC-
TEMbI.
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HokymeHTaumna ana kaxxaou HarpesaTenbHOW Lenu anekTpoHarpesaTena AomkHa BKNoYaTb crneayouwme
ANEMEHTDI:

KOHCTPYKTOpCKas n ucnbitTatenbHasa A0OKyMeHTauma:

a) OrnaeneHue.

b) Cxema TpybonpoBoaa, NokasbiBaoLLas Lenn anekTpoHarpeBaTena N MECTOHaAXOXAeHUe SMNeKTPUYECKNX
BBOAOB, COEAUHEHWN, CpaLLeHUN, T-00pa3sHbIX COMNEHEHUI, KOHLUEBBLIX 3aA€N0K N TEMNepaTypPHbLIX AAaTYUKOB ANS
perynMpoBaHus U orpaHUyYeHnst TemnepaTypbi.

c) Ana pe3epByapoB: cxeMa aneKkTpoHarpeBaTens.

d) MNMepeuveHb Tpyd 1 nsonaumm.

e) lnnHa ogHOM Lenn anekTpoHarpeBaTens.

f) Pac4eTHble AaHHbIE U pa3Mepbl.

g) lNepeveHb maTepunanos.

h) MHCTPYKUMN NO MOHTAXY 3MeKTpoHarpesaTens.

1) Cxema kabenbHbIX COeANHEHNW ANEKTpoHarpeBaTens.

j) OnnucaHne 1 MHCTPYKLUKUM NO YCTAHOBKE TeMnepaTypHbIX 4aTYUKOB.

K) I'NyckoBble 3annucu anekTpoHarpesaTena (tabnuua 4).

) Dntopbl pacnpeageneHna TemnepaTypbil.

m) CepTndomkaT yCTaHOBKM.

DneKTpu4ecKne Cxembi:

a) MoHTa)xxHas 1 anekTpuyeckas cxemMbl.

b) CxeMbl OKOHEUYHbLIX COeANHEHWUI, pacnpeaennTenbHble YCTPOUCTBA C NepeYHeM aeTanemn.

C) IHCTPYKLUMN MO MOHTAXY.

Hpyroe:

a) TexHn4eckne onnucaHus U pykoBoACTBa AN KaXaon eanHUL b 000pyaoBaHUS.

b) PyHKUMOHANbHAA cXxema, cornacoBaHHas C UHKEHEPOM-KOHCTPYKTOPOM.

c) CepTnudomkaTtbl MK aeknapauum o COOTBETCTBMKU OT OpraHa no ceptudukaunm obopyaosaHna ang B3pbl-
BOOMNACHLIX cpef (Mpy HeOBXOANMOCTN).

9 TexHn4yeckoe odcnyxmBaHue

9.1 O6WwmMe NnonoXxeHus

PekomMmeHayeTca NnpoBoANTL TEXODCNYKMBaHWE, ykasaHHoe B Tabnuue 5, no rpadouky He pexxe 0aHOro pasa
B ro. bonee yacTtbi u/unu donee getanbHbIN OCMOTP MOXKET NOTPEDOBATLCA B KOPPO3INNHBLIX UMW APYTNX He-
BnaronpuUAaTHbLIX YCAOBUSAX NNU €CNU CYLLECTBYET BbICOKMWA PUCK MEXAHNYECKOTO NoBpexaeHna. HeobxoanMocTb
bonee 4acTbIX OCMOTPOB OnpeaensaeTcs No ONbITY PaboThl U NyTEM KOHCYNbTaALUN C BNaaenbLEeM/NonbL30BaTenem
YCTAHOBKN.

Bce meponpuaTna no TexXHU4eCcKoMy 00CAYyKMBaAHWNIO AOMKHbI ObITb 3anncaHbl B XXypHan TeXHUYECKOro
obcnyxxueaHus (Tabnuua 5) u coxpaHeHbl B AOKYMEHTaLUUn CUCTEMbI.

9.2 HaxoxaeHue HeucnpaBHOCTEN

Heobxoammbl cneunanbHbie MeToAbI NOUCKA, YTOOLI OBHapYKMBaTb HEUCMPABHOCTM B NEKTPOHarpeBaTenb-
HbIX CUCTEMAX, NOKPLITLIX TENMOU30NALIMEN U METANNMNYECKON OBLLIMBKON. HeobX0ANMO TaKkke MPOKOHCYNbTUPO-
BATLCA Y pa3paboTymka anekTpoHarpeBaTenbHOU CUCTEMbI. HacTo NpUYMHaMn HeMCNPaBHOCTEN ABNSIOTCA MeXa-
HU4YEeCKNe NoBpPEXAEHUNA, KOPPO3uns, neperpes Unum nonagaHue snaru.

DTN HEUCNPABHOCTUN MOTYT ObITh BbIABMAEHbLI NPU BLINOMHEHUN HEODXOAUMBIX OnepaLun:

a) o AokyMeHTauun cucteMbl HEOOXOAMMO TOMHO ONpeaennTb PacnonNOXeHUe aNeKTpoHarpeBaTenbHOM
cuctemMbl. Ecnun 3Toro 6yaeT HeaoCcTaToOuHO, crneayeT UCNoNb3oBaTh 3NEKTPOANHAMNYECKUN N3MEPUTENBbHBLIN
npudop, padotarowmmn npu 1000 'y, ANa nogaym curHana B aNeKTpoHarpesaTenbHoe YCTPOUCTBO, U NpocneanTb
Tpaccy aneKkTpoHarpeBaTens NO 3BYKOBOMY CUTHany, nogasaeMomMy Nnpndopom.

b) Heobxoanmo onpeaennuTb TUN HENCNPABHOCTW, HANPUMED, PA3OMKHYTadA Liefb UMW yTeuKa Ha 3eMAI0.

c) Ecnn umeeTtca pasoMKHyTasa Lefb UM HA3KoE CONPOTUBEHNE NO OTHOLLEHUIO K 3eMne (Hwke 500 Om),
C yCnexom MoXxeT ObITb UCNONL30BaH NpPMbop, paboTaloLWwnn NO MeToay OTPaXeHHbIX UMNYMALCOB NN MeToay
OTpPakeHHbIX BOMH. dpyrne HeucnpaBHOCTU CrneayeT BbiABAATL NPUOOPOM TMNAa U3MEPUTENBHOTO MOCTA.

9.3 YcTpaHeHne HeUCNpaBHOCTEMN

[locne onpegeneHna MeCTOHAXOXAEHUA HEUCNPABHOCTU NOBPEXAEHHbLIN KOMMNOHEHT A0MKEH ObITb 3aMe-
HEH NN OTPEMOHTUPOBAH B COOTBETCTBUU C TpeboBaHNAMU HACTOSALLLEro cTaHaapTa. [NoBpeXaeHHbIe HaCcTn yCTa-
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HOBKW AOMKHbI ObITb NPOBEPEHDBI B COOTBETCTBUN C TAbNMLEN 4, n pe3ynbTaTbl AOMKHbLI ObITb 3anmMcaHbl B COOTBET-
CTBUM C Tabnuuen 5.

10 PeMOHT

10.1 O6wume nonoxeHun

[locne onpeaeneHns NPUYUHLI HENCNPABHOCTU LLIENK creayeT YCTPaHUTb NOBPeXaeHUd, OTPEMOHTUPOBAB
Ha MEeCTe NN 3aMeHNB KOMMOHEHTbLI. PEMOHT HA MecTe MOXXHO NPOBOAUTL MULLIL B cAy4ae, ecnn cobnoaeHsol
yCNoBU4, YKa3aHHbIe HNXE.

a) CoxpaHamTCAa NPOEKTHbLIE U KOHCTPYKLIMOHHBbIE XapaKTEPUCTUKN 3NEKTPOHArpeBaTens, Hanpumep, Mexa-
HU4ecKas NPOYHOCTb U BOOOCTOUKOCTD.

b) Cnocob peMoHTa pekoMeHAoBaH pa3paboTYMKOM 3NeKTpoHarpesaTenbHON CUCTEMBI, UM XKe onpeaene-
Hbl BCE cneunanbHble MaTepuarnbl U MUHCTPYMEHTHI.

c) B npouecce peMoHTa He BO3HUKHET HUKAKOW ONAacHOCTU HA MECTHOM YPOBHE.

d) PeMOHT He BNnAeT Ha AencTBMe cepTugmkaTa Ha cepTUdonLNpPoBaHHOE YCTPOUCTBO. JTIoOON peMOHT cep-
TNAOULUMPOBAHHbLIX YCTPOWUCTB, UCNOMb3YEMbIX B ONACHbLIX 30HAX, AOMKEH NPOBOANTLCA B CTPOrOM COOTBETCTBUN
CO BCEMU cneunanbHbIMN UHCTPYKLUUAMWN, BKIIOYEHHBLIMW B CEPTUPMUKAT.

B 8.3.5 onpeaeneHsbl TpeboBaHNSA K 3aMeHE KOMMOHEHTA.

10.2 BbinonHeHWe peMOHTa 3aNneKTpoHarpeBaTefnibHbIX CUCTEM

10.2.1 MexaHu4ecKkue noBpexXaeHUA

MpumedaHune—Ecnn ceTeBon anekTpoHarpesaTenb nNpexae He OblN NoA HanpsXkeHMeM U MexaHu4eckoe
noBpexaeHue nNpueeno K Npodoto 3NeKTpon3onauun, pasbeauHeHUIo NPOBOAOB UMW NOMNaAaHUIo BNarn, pemMoHT oObly-

HO BO3MOXEH.

Ecnun HencnpaBHOCTbL OBHapYXeHa TOMNbKO NOCNE INEKTPUYECKOro NoacoeaAnHEHUA, U NOBPEXAEHUNE NPO-
M30LLNO Ha HEBONbLLLIOM y4acTKe, cneayeT NPOBECTN OCMOTP ANeKTpoHarpeBaTtens Ha 1 M € KaXXaou CTOPOHbI OT
MeCTa NoBpeXaeHua, YTobbl onpeaennTb, NPOU30LLNO NXU NOBPEXAEHNE SNEKTPONIONALINN B APYIMX MecTax,
KpOME TOYKN MeXaHUYeCKOro noBpeXxaeHus.

10.2.2 [NoBpexxaeHne n3-3a KOppo3Iun

[TpunmedyaHUne— Ecnn noBpexaeHne BbI3BAHO KOPpPO3Men U orpaHn4deHo HebOoNbLUMM Y4aCTKOM, PEMOHT
OObIYHO BO3MOKEH.

Ecnu anekTpoHarpeBaTenb 6bin noBpexaeH donee 4emM B OAHOM TOUKE UMK NNOLWAaab NOBPEXAEHHOro
yydacTKka Benuka, ero cnegyetT 3aMeHUTD.

10.2.3 NoBpexaeHue U3-3a neperpesa

PeMOHT MOXXHO NPOBOAUTL TONLKO B TOM Cry4vae, eCnu NoBpeXxXaeHne orpaHn4yeHo HEDONbLLLMM YHaCTKOM.

Ecnun ecTb N0A03peHNs OTHOCUTENBHO OLLIMDOOK B KOHCTPRYKLIMKM CUCTEMbI, CneayeT NPOBECTU OLLEHKY IMEKT-
poHarpeBaTens.

10.3 MeTOoAbI peMOHTAa 3MNEeKTpOoHarpeBaTeneu

10.3.1 O6LWwme nonoxeHuUn

[ PUMMEYHAHWNE — MeToAabl, NCnonb3yemMble€ NpuU pecMOHTE SJ'IeI{TpOHaI'DEBaTej'IeI:;I, 3dBUCAT OT TUNA INCKTPOHAr-
peBatena n €ero N3AroTOBUTENA. [leTanbHoe PaCCMOTPpEHNE CYLLECTBYROLLNX METOAOB HAaX0AUTCA 3a NnpeaenamMu obnacti

NaHHOro ctaHpapTa.

OBbIMHO PEMOHT CETEBOIO AMNEKTPOHArpeBaTens 3akni4vaeTcs B MIMHENHOM CpaLLMBaHUMN UMN COEANHEHNM
yepea pacnpenennuTenbHyo KOPODKY.

ObLwine MeToanKN, KOTopble cneayeT NPUMEHSATb, NPUBEAEHbI B JAHHOM pa3aene, oaHako cneayeT Uc-
NONb30BaTh TOMNLKO METOAbI, PEKOMEHAOBAHHbLIE MOCTABLLWMKOM, N TOMBLKO MaTepuanbl UMM MHCTPYMEHTLI, PEKO-
MEH0BaHHbIE NOCTABLLIMKOM.

10.3.2 JluHenHoe cpawimBaHume

YaaneHue NoBpeXXAeHHOro y4acTKa anekTpoHarpeBaTens He A0MKHO 3HAYUTENBbHO N3MEHATL XapaKTepUc-
TUKN SNEKTPOHAarpeBaTens No CPaBHEHWNIO C UCXOAHBLIMMW MPOEKTHLIMU XapakTepuctukamn. Heobxoammo npuHAaTh
Mepbl K TOMY, YTOObI IMHENHOE CpallMBaHUe He NoABepPranock Harpyskam npu akcnnyataumn. 3Toro MOXHO
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NOCTUYb, BbINOMHUB AONONHNTENBHBLIN BUTOK C NOOOW CTOPOHLI CThIKA. YHacTok AnnHon 150 mm ¢ ntodon cTopo-
Hbl CTbIKA HE A0MKEH BbITb N30OTHYT NPU NOBTOPHOM MOHTAa)e Ha 0OBbEKTe, TalkKe HeoDXoaMMO 0becneynTb XOPOo-
LLIMN KOHTAKT.

10.3.3 CoeanHeHUe HYepes pacnpeaenuTenbHYO KOPOOKY
PEeMOHT HEe AOMKEH 3HAYUTENBHO U3MEHSATL XapakTEPUCTUKN 3NEKTPOHAarpeBaTena No CPaBHEHNIO C UCXO/-

HbIMM MPOEKTHBIMU XapaKTEPUCTUKAMM.

Ecnn ncnonb3yloTcs XonoaHble BbIBOAbLI, 3NEKTPOHArpeBaTenb U CThIKM NOCNE PEMOHTA AOMKHbI ObIThb
NPOYHO 3aKpenneHbl Ha TpydonpoBoae, YToObl 0becnevynBaTh XOPOLLMMA KOHTAKT. BaenbiBaHMe XONOAHbIX BbIBO-
[10B U KOHLIEBbLIX YCTPONCTB B pacnpeaenuTenbHyto KOpobKy cneayeTt NpoBOAUTL B COOTBETCTBUM C MHCTPYKLIMSIMU
NocTaBLLMKA.

10.4 3azemneHume
Ecnu anekTpoHarpeBaTenu 3a3eMneHbl C MOMOLLBIO MeTaNNU4YeCckon onneTkn, MeTannM4eckon 000NOYKN

NN 3KpaHa 13 Ponbru, LENOCTHOCTb U HENPEPBLIBHOCTb 3a3€MMNEHNS HE AOMKHbI ObITh HAPYLLUEHLI B pe3ynbtaTe

DEMOHTA.
10.5 UcnbiTaHuA
OTPEeMOHTUPOBAHHbLIN 3MEKTPOoHarpeBaTenb AOMKEH NPOUTU BCE UCMbLITAHUA, YKa3aHHble B 8.5.5 HaACTOA-

LLilero ctTaHaapTa, 40 NOBTOPHOWU YCTAHOBKN.

Tadbnuuya 3 — NpeanyckoBble NPOBEPKU N NPOTOKON MOHTaXa HarpeBaTens

MecToHaxoaeHue Cuctema Homep npoekTa YepTexu

Homep nNUHWUK Homep Knaccudpukaums TemnepaTypHas
aneKTpoHarpeesaTenA 30HbI Knaccudumnkaums

Homep naHenu MecToHaxoXaeHue Homep uenn TOK/HEII'IDFI)I{eHl/Ie Lernn
N3rotToBuTEeNb Moaenb MOLLUHOCTb HarpeBpatens (BT) Ha eaAnHnLy AnNUHbI /
aNeKTpoHarpeBaTens aNeKTpoHarpepaTens HoMnHanbHOE HanpsXxeHwne
N3rotToBuTenb MEI‘OMMETD&/MO,D,GJ‘II: 3Hal_|e|_|”e HaI'IpFI}I{EHMFI TO‘-IHOCTb/ﬂOﬂHaFI LUKana
NaTta nocnenHen KannbpoBKN MeromMmeTpa
A3roToBuUTENDL 3HaYeHue To4YHOCTL/NONHAaA WKana
aMnepBonNbLTOMMETpPA COMNpPOTUBNEHNA
NMCIbITAHIAA JKcnepuMeHTanbHoe HaTa MHuymanol
SNEKTPOHAIPEBATENA 3HayeHne/3ameyaHuns
[fpumedvyaHune — MuHMManbHO ACNYCTUMOE CONpoTUBNEHUE U3onauMn AomKHO ObiTb 20 MOM. MUHMManNbHO
aonyctumoe ucnoitatenoHoe HanpsxeHne — 1000 B noctoaHHoro toka. OaHako 1000 B nOCTOAHHOrNO ToKa peko-

MeHAOYeTCA ANA 3NeKTpoHarpeeatenen ¢ MuHepanbHOU nsonaumen, 2500 B NOCTOAHHOro ToKa — ANA INeKTpoHar-
peBaTtenen ¢ NnoNUMepHou nsonaunen.

1 Npnemka matepmana Ha KaTyLuke

[TpoBepKa Lenn Ha oOpbIB B KATYLLKE

[lpoBepka conNpoOTUBNEHNA U3ONALNN B KaTyLUKe

2 3aBeplueHue ycTaHOBKM Tpybonpoeoaa (pa3pelleHrMe Ha Hadano MOHTaXka anekTpoHarpeBaTens)

3 [locne MoHTaxa

4 HarpeBaTenb ycTaHOBNEH (pa3pelleHne Ha Ha4ano YyCTaHOBKU TeNnouM3onsauum)

HarpeBaTenb yCTaHOBNEH NpaBUNbHO Ha
Tpybonposoae, pesepsyape nnm odbopyaoBaHNA

HarpeBaTenb ycTaHOBNEH NpaBUNbHO Ha KnanaHax,
TpyboaepaTenax v Apyrnx TENNCOTBOASALUMX YCTPONCTBAX

KOMNOHEHTbI NpaBuUNbHO yCTaHOBNEHbLI N 3aaenaHbl
(MUTaHue, repmeTnsayma T-o0dpasHbiX coeanHEHUIN)

MoHTa)X BbINMONHEH B COOTBETCTBUN C UHCTPYKLNAMW
N3roTOBUTENSA N CXEMOWU Lenen

5 YcTaHOBKa Tennonsonayum 3aBeplueHa
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OKoHYaHue mabnuubt 3

MecToHaxoXxgeHue Cucrtema Homep npoekTa UepTexu

[lpoBepka Lenn Ha oOpLIB

AcnblTaHne conpoTuBneHna naonaumm

CUCTEMATIPOBEPEHA:

6 MapkmpoBka U naeHTMdPUKaUnAa 3aBepLueHbl

(cMm. MOK 62086-1, NyHKT 6)

/ HarpeBaTtenb 3apdpekTMBHO 3a3emMneH

8 PerynaTtopbl TemnepaTypbl NpaBMNbHO YCTAaHOBNEHLI

N YCTaBKU NPoBepPeEH:!

9 Bce pacnpepgenutenbHble KOpobkn ceptndunumpoBaHbl

N 3aKPbITbI

10 Tennounsonauma 3awmuleHa OT NoroaHbIX ycnosumn (Bce

LUBbl repMeTU3NPOBaHbI)

11 3apenaHHble KOHLbI, 3aKpbITble MecTa cpalleHUn OTMe-

YeHbl Ha U3cNUpyKLen odLmneke

12 YepTexn, TexHundeckaa AoKyMeHTauma M3roToBuTens

BbinONHEHO: KoMnaHus laTa
[ToaTBEPKAEHO:! KomMmnaHus JlaTa
[TpUHATO: KoMmnaHus HaTa
OnpobpeHo: KomMnaHus NaTa
Tadnuya 4 — lNpoTokon nycka HarpeBaTensa B 3kCcnnyatauuio

MecTononoxeHue Cuctema Homep npoekTa HepTex(n)
Homep nuHUK Homep HarpesaTens Knaccudukaumsa 3oHbl TemnepaTypHas
Knaccungpunkaymna

Homep naHenu MecTononoxxeHune Homep uenu HanpsaxeHne uenwu

M3roToBuUTENb HarpesaTens Moaenb HarpeBaTtens

MolwHoCTb HarpesaTtena (BT) Ha eanHUuy ANWHBI /
HOMWUHaNbHOE HanpsXXeHne

NMHOOPMALINA Ob SNNIEKTPOHAIPEBATEIJIE

Obwan npoekTHaa ANUHa aneKTpoHarpeeaTens

O6wan AnnMHa yCTaHOBNEHHOrO HarpesaTens

Tnn Tennonsonsaunn

TonwmnHa Tennon3onaunn

[lopnepxxmBaemaa Temnepatypa Tpybonposoaa

MakcumanbHaa TemnepaTtypa Tpybonpoeoaa

NCIMbITAHUA SNEKTPOHAITPEBATENA: (naHHbIe U3 NPOTOKONA MOHTaXKa HarpeBaTens)

[TlpoBepKa 3NeKTpU4ecKoro conpotTneneHUa /paspoiea uenu (B Om)

[TlpoBepka conpoTMBNEHNA anekTpousonaumn (8 MOm)

[lpoBepKka TemMnepaTypbl OKpyXakLllen cpeabl

flata npoBepenns | B (nepemeHHoro Toka) | Tok (A)
NaHenb | Mnowapka | 1 dasa 3 d¢pasbl
NnHns daza A ®a3a B ®asza C HentpanbHas
[TycK
Yepe3 5 MuH
Yepes 4 y

TeMmnepaTypa oKpyXxawLwen cpeabl BO BpemMsa UcnbiTaHU
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OkoHYaHue mabnuubi 4

MecTononoxeHue Cuctema Homep npoekTa UepTex(n)
TemnepaTypa TpybonpoBoaa B Ha4Yane UCMbITaHUA Yepe3 4 y
PaccuynTtaHHaa MOLHOCTb Ha eAnHULY AnNuHbI (B - A/m) Yepes 4
PEMNYNATOP TEMMEPATYPbBI: Tvn
Pene HarpeBaTens OnpepeneHne Temnepa-| OnpepeneHne Temnepa-| KoHTponbHas To4yka TeM-

TYpbl OKpY>KatoLen cpeabl | Typbl Tpybonpoeoaa nepaTypbl

Pene npeaensHon Tvn MecTononoxeHue KoHTponbHas Toyka
TemMnepaTypbl TemnepaTypbl

TepmMmoperynatopbl 0TKanMbpoBaHb!
OYHKUNOHNPOBaAHNE TEPMOPErynNATOPOB MNPOBEPEHO

ABAPUNHAA CUTHATTU3ALIMA/KOHTPONb: Tun

TemnepaTypa Bbiclwee 3HayeHue Hu3swee 3HayeHue OYHKLWOHNPpOBAHUE
NpoBepeHO
Bbicliee 3HayeHune Huslwee 3HaueHue PyHKLNOHMpPOBaHNE
ToK HarpeBaTenA
OK HarpeBare NPoOBEpPEHO
OYHKLNOHUPOBAHUE
y YcTaHoBKa
OcTaToO4YHbIN TOK NpOBEPEHO
MoTepsa HanpsxeHWUs PyHKUMOHNPOBaHNE
NpoBEpPEeHO
Mpyroe OYyHKLNOHNpOBAHNE
NpoBEpPEeHO
3almTa OT 3aMblKaHUA Ha 3eMn0: TUM
YcTaHoBKa M3mepeHHbIN TOoK AcnbiTaHa B paboTe
BbiNnonNHeHO: KomnaHus [aTa
[ToaTBEpPKAEHO:! KomnaHua [1aTa
[TpUHATO: KomMnaHus HaTa
OnobpeHo: KomnaHus aTa

Tadbnuua 5— padpuk n KypHan TexHU4eckoro odbcnyxmeaHus

MecTononoxeHue CUCTEMDI Cuctema YepTexu

MHbopmaunn o uenu

Homep anekTpoHarpesaTens IInnHa uenwu HomMmep naHenu BbikNYaTenA
[ToaknYeHne NUTaHUA PacyeTHOe HanpsaxeHune Homep nontca BbiKNYaTENA
T-obpa3Hoe noacoeanHeHme 3almnTa OT OCTaTOMHOro Toka (Tun)
CpalwmBaHue YcTaBKa yCTpONCTBA OTKNKYEHUA NO OCTAaTOYHOMY TOKY
Pene anekTpoHarpepaTtens
OcmoTp

Homep naHenwn Homep uenu

JlaTa

O603Ha4YeHune
Tennonsonaunsa

[ToBperkaeHHaa nsonauna/odumneka

BoaoHenpoHnLaemocTb Xopollas

OTcyTCcTBUE N30NALUN/ OOLLNBKA

[lpucyTcTBUE BNAru

KOMMNOHEHTbl HarpeBaTens
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OKkoH4YaHue mabnuubi 5

MecTononoXxeHune cuctembl Cuctema

UepTexin

O60onoYkn, repMmeTUYHble KOpooKkn

[lpucyTcTBME BNaru

[Tpn3Hakn Koppo3nu

BoiLBeTwMe NpoBoAa NOAKNIYEHNA
HarpeparTens

Pene HarpeBaTensa n orpaHW4YeHUs BbICOKOW TemnepaTtypbl

Pabovaa xapakTepucTuka

YcTaBKa pene

SNEKTPUMECKUE XAPAKTEPUCTUKHA

cM. 5.1.3 n paspen 7 HacTosAwWero ctaHaapTa

TecTMpoBaHUe CONPOTUBNEHUA U3ONALMK (LUYHTUPYIOLLIee pene npu Heo6XoaAuMoCTH),

McnbiTaTenbHOE HanpsXXeHue

3HavyeHne no merommeTpy, MOm

HanpaxxeHne nuTaHna HarpepaTtens

3Ha4YeHne Ha UCTOMHUKe MUTaHus

3HayeHne Ha noaKn4YeHUn

Tok Yepes HarpesaTtensb

[lokaszaHue B nepnoa oT 2 A0 5 MUH (A)

[lokazaHne 4Yepes 15 MuH (A)

TOK 3aMblKaHMA Ha 3eMnio

KomMMmeHTapun n nencTena

[lpoBeAeHO:

KomMmnaHua

laTa

OnobpeHo:

KoMnaHusa

laTa
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[MpunoxxeHue A
(cnpaBo4HOE)

CBeaeHUA 0 COOTBETCTBUM HaLMOHaNbHbIX cTaHAapToB Poccuickon ®egepauum cCbiNOYHbIM MeXay-
HapoAHbIM CTaHAapTam

Tadbnuua A.1

OB603Ha4YeHNEe CCbINOYHOrO MEeXAYHapOOHOro crtaHgapTa

O603Ha4YeHne U HAaUMEHOBAHNE COOTBETCTBYIOLLETO
HaLUWOHaNbHOIrO cTaHOapTa

M3K 60050-426 MexayHapoaHbIn
ANeKTpoTeXHN4YeCcknn cnoeapb — acTb 426:
JnekTpoobopyaoBaHue ANA B3pbIBOOMACHbLIX cpen

*

M3K 60079 -0: 2004 3nekTpoobopyaoBaHue ANA B3Pbl-
BoonacHbiX cpea — Yactb 0: Obwine TpedboBaHUN

[OCT P 562350.0 — 2005 (MOK 60079-0:2004)
SnekTpoobopyaoBaHUe ANA B3PbIBOOMACHbLIX ra3oBblX
cpen. Yactb 0. Obwme TpeboBaHnA

MOK 60079 -7: 2001 3nekTpoobopyaoBaHue ANA B3pPbi-
BOONaCHbIX cpea — YacTb 7: [NoBbilLEeHHaA 3awmnTa «e»

[OCT P 51330.8—99 3nekTpoobopyaoBaHme B3pbl-
BO3allMWeHHoe. MacTb 7. 3awmTa Buaa e

M3K 60079-10:2002 O3nektpoobopyaoBaHme ANs
B3pbiBOONACHbLIX cpen — YacTe 10: Knaccudpunkauma
ONacCHbIX 30H

[OCT P 51330.9—99 (M3K 60079-10—95) SnekTpo-
obopyaoBaHmne B3pbiBo3awmeHHoe. Yactb 10. Knaccu-
domkaumna B3pbIBOOMNACHbIX 30H

M3K 60079-14:2002 3nektpoobopyaoBaHme ANs
B3PbIBOOMNACHbLIX cpea — YacTb 14: ONeKkTpoyCTaHOBKN BO
B3PblBOOMACHbIX 30HAaX (KpoMe LuaxT)

[OCT P 51330.13—99 (MOK 60079-14—96)
SnektpoobopyaoBaHue B3pbiBo3almleHHoe. YacTtb 14.
ONeKTPOYyCTaHOBKM BO B3PbIBOOMNACHLIX 30HAX (Kpome
NoA3eMHbIX BblpadoTOK)

M3K 60079-17:2002 3nektpoobopyaoBaHme AnNs
B3pblBOONAacCHbIX cpena — 4Yactb 17: [lpoBepka w
TexobcnyxmeaHmne 3NeKTPOYCTAHOBOK B OMacHbIX 30HaxX
(KpoMe LaxT)

rOCT P 51330.18—99 (M3BK 60079-19—93)
JnektpoobopyaosaHue B3pbiBo3almuleHHoe. Yactb 19.
PemMOHT © npoBepka 3anekTpoobopyaoBaHUs,
MCNONbL3YEMOroc BO B3PbIBOOMACHbLIX ra3oBbIX cpepax
(KpoMe noa3eMHblX BblpaboToOK N NpUMeHeHUN,
CBA3aHHbIX € nepepaboTkon M NpPoOU3BOACTBOM
B3pblBYaATLIX BELLECTB)

M3OK 62086-1:2003 3nekTpoobopyaoBaHne AnNs
B3PbIBOONACHLIX cpeaA — HarpepaTtenu anekTpuyeckue
pe3nctueHble — Yactb 1: Obwmne TpedoBaHUA W
TpedoBaHMA K UCMbITAHUAM

[OCT P M3K 62086-1 : 2005 OnektpoobopyaoBaHue
ANA B3pblBOOMNACHLIX cpea. HarpesaTenu anekTpudeckue
pesnctueHble. YacTb 1. Obwine TpeboBaHUA N TpeboBaHUA
K UCMbITAHUAM

* COOTBETCTBYIOLLMI HALMOHAaNbHbIA CTaHAapT OTCyTCTBYET. [0 ero yreep:xaeHnsa pekoMmeHayeTcs ICNoNb30BaTh nepe-
BOA Ha PYCCKUIM A3blK JaHHOIMo MexayHapoaHoro ctaHaapTta. [lepeBoa AaHHOro MeXAayHapoAHOro ctaHagapTa Haxo-
autca B PeaepanbHOM UMHGpOPMALMOHHOM hoHAE TEXHUYECKUX pernaMeHTOB U CTaHaapTOB.
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