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BsegeHue

HacTtoswwii ctaHgapT npeacTasnsieT coboii OCHOBOMOMaratoLWmMii cTangapT Ang anekTpoobopyaosaHus,
NPUMEHAEMOro BO B3pbIBOOMACHLIX cpegax. YCTaHOBMNEHHbIe HACTOSALLMM CTaHgapToM TpeboBaHUsi COBMECTHO C
TpeboBaHWAMU CTaHOAPTOB NO BMAAM B3PbIBO3aLLIMTHI 0DecneunsaoT 6e30nacHOCTb NPUMEHeHMs1 anekTpoobopy-
[AOBaHWA Ha ONACHbIX NPOU3BOACTBEHHbIX 06bEKTaX B YronbHOW, ra3oBoi, HedbTAHON, HedpTenepepabaTbiBatoLLEn
W ApYrMX oTpacnsix NPOMBILLNIEHHOCTA.

Vi



Monpaeka k MOCT IEC 60079-30-2—2011 B3pbiBOONacHble cpeAbl. dreKTpoHarpeBaTesnib Pe3UCTUB-
HbIW pacnpegeneHHbii. HYacTb 30-2. PyKoBOACTBO MO NPOEKTUPOBAHUID, YCTAHOBKE U TEXHUYECKOMY
00CnyXMBaHUKO

B kakom mecTte HaneuvataHo [omnxHo 6bITb

Mpeaucnoeue. Tabnuua corna- — ApMeHust AM MUH3KOHOMPa3BUTUA
COBaHus Pecnybnuku Apmenus

(UYC Ne 6 2019r)
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M E XTTOCVYADAPTCT BEUHHUBbB H C TAHDOAPT

B3pbiBOONacHble cpefbl
BNEKTPOHAIPEBATE!b PE3UCTUBHLINA PACTIPEAENEHHbIN
YacTtb 30-2
PykoBoACTBO No NpoeKTUPOBaHUIO, yCTaHOBKe
M TeXHU4eCKOMY 06CnyXUBaHUIO

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

DaTa BBegenna — 2013—02—15
1 O6nacTb NpMMeHeHus

HacToswwii cTangapT pacnpocTpaHsieTcst Ha pe3UCTUBHbIE SNeKTpoHarpeBaTerbHbIe YCTPOWCTBA, yCcTaHaB-
nvMBaeMble B 30HAX, rAe noTeHuMansHO MOryT NPUCYTCTBOBATL B3pblIBOONACHbIE CpeAbl, 38 UCKITHOYEHUEM 30HbI
knacca 0, ¥ yctaHaBnMBaeT PyKOBOACTBO MO MPUMEHEHUIO 3TUX YCTPOUCTB.

B ctaHgapTe npuBeaeHbl pekoMeHAaLMm No NPOEKTUPOBAHUIO, YCTaHOBKE, TEXHUYECKOMY 06CnyKuBaHuo 1
PEeMOHTY pacnpeaeneHHOro anekTpoHarpeeaTenbHoro 060pyaoBaHWs U CBSA3aHHbLIX C HUM YCTPOCTB yNpasreHus
U KOHTPONA.

CraHgapT He pacrnpocTpaHAeTCsl Ha YCTPOWCTBA, KOTOPble UCNONb3YIOT UHAYKUMOHHBIA Harpes, Harpes ¢
MOMOLLEH NOBEPXHOCTHOTO adhdbekTa unu NpsiMoii Harpes TpyBonpoBoaa, a Takke yCTPoWCTBa ANA CHATUSA Hanpsi-
XKEeHUIA.

TpeboBaHuUsi HacTosLLEro cTaHAapTa gononHsaT TpebosaHua IEC 60079-30-1.

2 HopmatuBHbIe CCbINKK

MpuBeaeHHbIe HUXe AOKYMEHThI 0653aTe bHbI ANs IPUMEHEHWUs HacTosILWero cTaHaapTa. [nsi JOKyMeHTOB
C yKkazaHHoi# aaToii onybrukoBaHUs NPUMEHSIIOT TOMbKO yKazaHHoe n3aaHue. Ecnu garta onyGnukoBaHus He yka-
3aHa, To NpUMeHsIloT nocrnegHee n3gaHue NpYBeAeHHOro JoKyMeHTa (Co BCeMU NonpaBkamu).

IEC 60079-0:2004 Electrical apparatus for explosive gas atmospheres — Part 0: General requirements
(BnekTpoobopyaoBaHue AN BapbiBoonacHbIX ra3oBbix cped. Yactb 0. O6Lwme TpebosaHns)

IEC 60079-1:2005 Electrical apparatus for explosive gas atmospheres — Part 1: Flameproof enclosures «d»
(GnekTpoobopyaoBaHue ANsi B3pbIBOOMACHbLIX ra3oBbIX cped. YacTb 1. BapbiBoHenpoHMuaemasa o6onouka «d»)

IEC 60079-7:2001 Electrical apparatus for explosive gas atmospheres — Part 7: Increased safety «e»
(GnekTpoobopyaoBaHue A5 B3pbIBOOMACHbIX ra3oBbIX cped. YacTb 7. MoBbieHHan 3alumTa Buaa «e»)

IEC 60079-10:2002 Electrical apparatus for explosive gas atmospheres — Part 10: Classification of hazardous
areas (OnekTpoobopygoBaHve Ans B3pbIBOONACHbIX ra3oBbix cped. YacTs 10. Knaccudbmkaums B3pbiBOOMACHbIX
30H)

IEC 60079-14:2002 Electrical apparatus for explosive gas atmospheres — Part 14: Electrical installations in
hazardous areas (other than mines) (3nekTpoobopyaoeaHve Ans B3pbIBOONACHLIX ra3oBbIX cpea. YacTb 14. SnekT-
POYCTaHOBKM BO B3PLIBOOMNACHbIX 30HAX (KPOME NOA3EMHbIX BbIpaboTokK))

IEC 60079-17:2002 Electrical apparatus for explosive gas atmospheres — Part 17: Inspection and maintenance
of electrical installations in hazardous areas (other than mines) (QnekTpoobopynosaHue Anst B3pbIBOOMACHbIX
rasoBbIX cped. YacTb 17. MNMposepka 1 TexHUYeckoe 0B6CnyKMBaHWE 3NEKTPOYCTAHOBOK BO B3PLIBOOMACHbIX 30HAX
(Kpome noaseMHbIX BbIpaboToK))

IEC 60079-30-1:2007 Explosive atmospheres — Part 30-1: Electrical resistance trace heating — General
and testing requirements (B3apbisonacHble cpedbl. YacTb 30-1. Pe3ancTrBHbIN pacnpeaeneHHblid anekTpoHarpesa-
Tenb. O6Lme TpeBoBaHWs U TPeBOBaHUS K UCTILITAHWSIM)

U3paHne ohnumnanbHoe
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3 TepMMHbI 1 onpeaeneHus

B HacTosiLeM cTaHaapTe NpUMEHEHbI TEPMUHBI C COOTBETCTBYIOLLMMU onpedeneHusimy no IEC 60079-0,
IEC 60079-1 1 IEC 60079-7.

[MpumeuyaHune — [dononHutenbHbie TEPMUHBI U ONpedeneHusi, OTHOCSILLMECS] K B3PbIBOONACHbIM Cpeaam,
npvBeaeHsl B IEC 60050-426.1

4 TpumeHeHue

4.1 O6wme Tpe6GoBaHUA

TpeboBaHWA HacTosLEro cTaHaapTa gononHsiloT TpebosaHust IEC 60079-14 n IEC 60079-17.

Mpu ycTaHoBKe pe3UCTUBHBIX pacnpeaeneHHbIX aNeKTpoHarpeBaTenbHbIX YCTPOMCTB (CUCTEM) B NOTEHUM-
anbHO B3PbIBOONACHLIX Cpedax HeobXoAMMO yKasbiBaTb MOJSHbIE XapaKTePUCTUKU B3PLIBOOMACHOW 30HbI: Knacc
B3pblBoonacHow 30Hbl (1 unu 2), rpynny rasa (A, 11B unu lIC) B cootseTctBum ¢ IEC 60079-10 1 TemnepatypHsiii
knacc B cooTeeTcTBUM C IEC 60079-0. ECn A0MKHBI BbITh NPUMEHEHBI cnieuparbHble YCNOoBUSA UCNONb30BaHUS
UNK BOSMOXHb! 0COBEHHO TXenNble YCNOBUA 3KCTyaTaLum arfieKTpoHarpeBaTenbHbIX YCTPOMCTB, 9TW YCOoBUSE
[AO0IKHbI BbITh NOAPOBHO ONUCaHbI B UHCTPYKLMK K 3neKTpoHarpeBaTerisHOMy 060pyA0BaHuIo.

B cnyyae ycTtaHoBKY Ha NoABMKHOM 060pyA0BaHUM UMM CMEHHbIX canaskax afieKTpoHarpeBaTesibHble CUc-
TeMbl AOMKHbI BbITb CNPOEKTUPOBaHLI 4NN SKCNyaTaLuKU B caMbIX TSUKENbIX YCIOBUSIX, B KakUX AonyckaeTcs
npyMeHeHWe pacrnpegeneHHoN aneKTpoHarpeBaTeslbHOW CUCTEMBI.

Ecnu cyLLlecTByeT BEpOSITHOCTL TOTO, YTO Kakue-nnbo YacTu pe3ncTUBHON pacripeeneHHon anekTpoHarpe-
BaTeNbHOW CUCTEMbI OCTaHYTCSA He3alULLEHHLIMUA, TO OHU AOSKHbI BbITh MPUroAHLI AN NPUMEHEHUNA B TaKMX
YCroBUSIX.

4.2 Koppo3sumHble 30HbI

Bce KOMMOHeHTbI CETEBbIX 3IIeKTPOHArpeBaTerlbHbIX CUCTEM AOIMKHbI BbITh MPOBEPEHLI HA COBMECTUMOCTb
C KOPPO3UIHBIMI MaTepranamu, ¢ KOTOPbIMI OHU MOTYT COMPUKACATLCA Ha NMPOTSHKeHUM cpoka Cry6bl. DNeKTpo-
HarpeBaTesIbHble CUCTEMBI, UCTIONb3YEMbIE B arpecCUBHON cpefie, UMetoT Boree BbICOKYHO BEPOSITHOCTL OTKa3a,
YeM B HearpeccuBHol cpede. HapyLieHne cucTEMbI TEMNOU3ONALMU MOXET YCYryGnsaThcs Koppoauveil knumaTu-
yeckoro 6apbepa (060104KW) U NOTEHLMaNbHLIM HaMOKaHWeM Ternnou3onsALMmn B NpoayKTax yTeuku us Tpyéonpo-
BOAOB U pesepsyapoB. Ocoboe BHUMaHWe Heo6XoaMMOo yaensiTs MaTepranam, MCNosib3yeMbIM sl U3roToBre-
HWs TPYBONPOBOAHbLIX U 3MeKTpoHarpeBaTeNbHbIX CUCTEM, TaK Kak 3TU MaTepuanbl BAUSAOT Ha NapaMeTpbl Lienn
ToKa BO3BpaTa Mpu yTEUKe NI KOPOTKOM 3aMbikaHni. CregyeT Takke y4ecTb, YTO MPUMEHEHWE HeMeTannuJec-
kux Tpy6onposoaos 1 Tpy6oNpOBOAOR C BHYTPEHHer 1N BHelHel 0BrULIOBKOA MOXET YCIOXHUTL Lienu Toka
BO3BpaTa MpW yTeYKe UM KOPOTKOM 3aMblkaHuu. Lienn Toka Bo3BpaTa npu yTeuke Uy KOpoTKOM 3aMblkaHUU,
YCTaHOBIEHHbIE BO BPEMSI MOHTaXKa, MOTYT YXYALUUTLCS U3-3a KOPPO3WK B MPOLIECCE 3KCMyaTaLumn aneKTpoHar-
peBaTesbHON CUCTEMBI.

4.3 TouHoCTb 3agaHUA TemnepaTtypbl npoecca

4.31 Tun

[ns ocylecTBneHus npoLiecca Tuna | HeobxoaMMOo NogaepKMBaTL TEMMEPATYPY Bbllle MUHUMANbHON TOY-
kn. [lonyckaeTcst IPUMEHNATL AaTUMKW KOHTPOSS TEMMepaTypbl OKpy>KatoLLelh cpedbl. YrparneHne 60ibLwnMmMmn cy-
noBbIMK BriokaMK JoMycKaeTCsl OCYLLECTBNATL OAHUM YCTPOWCTBOM YNpaB/ieH sl U pacnpeaenvTenbHbIM WUTOM.
BpemeHaMu konnyecTso noaBoAMMOro Ternna MoXeT BbITb USNULLHUM, U Pe3KWA pocT TemnepaTypbl 4ONYCTUM.
OHepreTnyeckas achpeKTBHOCTb MOXET ObiTb MOBbLILLEHA NPUMEHEHNEM METOAOB KOHTPOSS TYMUKOBLIX OTBOAOB
(cm. 6.13).

4.3.2 Tun i

Mpouecc Tvna Il — aTo Npouecc, Anst KOTOpPOro TeMnepaTtypy Heobxo4nMOo nogaepk1ueaTh B cpegHem ana-
nasoHe. [ns perynupoBaHus TemnepaTypbl B Tpy6onposogax 06bI4HO UCTIONb3YI0T MexaHu4Yeckne TennoBbIe pesne.

4.3.3 Tun il

Ons npouecca Tvna lll HeobxoaMmo NogaepXKMBaTL TEMNePaTypy B Y3KOM AuanasoHe. ONeKTPOHHLIE KOHT-
ponnepkl Tpy6ONpPoBOAOB C UCMONb30BaHWEM TEpMONapbl UM Pe3NCTNBHBIE AATHYUKM TemnepaTypbl obnerdatoT

1) IEC 60050-426 International Electrotechnical Vocabulary (IEV) — Chapter 426: Equipment for explosive
atmospheres (MexayHapogHbIl anekTpoTexHuyeckuit cnoeapb (MOC) — Mmasa 426: OnektpoobopyaoBaHne Ansa B3pbi-
BOONaCHbIX cpen).

2
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KannBpoBKy B YCMOBUSX aKcrnyaTauum (Ha paboden nnolwaake) u obecneumsaloT MakcuMarbHyo rMbKocTb B
BbIGOpe PyHKLMIA curHanmaaTopa neperpesa v koHTpons. MoxeT 6bITb NpegycMOTpeH noasoz Tenna ans nogo-
rpeBa nycTol Tpybbl N MOBbILLEHWUS TEMNepaTypbl XUAKOCTU (UK AN TOro U Apyroro) B ykazaHHOM Auana3soHe
W C YCTaHOBNEHHbLIM BpeMeHHbIM MHTepBanom. [Ans npouecca Tuna |l HeobxoanMmo BbiAepXXUBaTL CTPOroe cooT-
BETCTBUE PEXUMY NMOTOKA 1 CUCTEMAM TENSIOU30NSILUN.

4.4 NpaBuna yctaHOBKU

Ecnu oTka3s kakoli-nnbo YacTi aneKTpoHarpesaTesisHON CUCTEMbI MPUBOAUT K CHUXKEHUI0 6e30MnacHoCTM nu
3aTpyaHsIeT OCyLLEeCTBMeHWEe TEXHOSIOMMYECKoro npouecca, TO afieKTpoHarpeBaTenbHylo cucteMmy crnegyet
cunTaTh BaXKHEMLUM KOMMOHEHTOM Bcero npovecca. TpeboBaHWs K TOUHOCTU perynivMpoBaHus TeMneparypbl (Tab-
nvua 1) M KOHTPOSIO Lienn ANA KOHKPETHOro NpMMeHeHUst MoryT BbiTh onpegeneHbl B COOTBETCTBUAU € TUNAMU
perynuposaHus TemnepaTypsl (4.3) € y4eTOM 3HaYUMOCTM KOHTPOSS Lienu.

Tab6nuuya 1— Tvnbl npoueccos

Tpebyemasi TOUHOCTb perynupoBaHusi TEMNepaTypbl ANA Tuna npolecca

3HaueHWe Pe3NCTUBHOTO pacnpe- -
[eNEeHHOro 3NeKTPOHarpeBaTens Bbiwe MUHUMANELHON B ymepetitom B y3kom [iManasoHe
Ana mpouecca TOYKU fmanasoHe Tunlll
Tunl Tunll
Kputnueckoe (C-) C—I c—Il c—l
O6biuHoe (NC-) NC —I NC —I1I NC — 1l

Ecnu anekTpoHarpesaTtensHas cucTeMa KpaiiHe HeobxoavmMa Ans npolecca, cnegyet NpeaycMoTpeTh KOHT-
pOrb LEMNW U CUrHANU3aLmio 0 ee HeMCNPABHOCTU UNK oTKase. CriedyeT npelycMOTPETh YCTaHOBKY AyBnupytoLLmx
(pe3epBHbIX) HarpeeaTenbHbIX cUcTeM. KoHTponnepsl pesepBHoi Unu ayGnupytoLleii HarpesaTensHON CUCTEMbI
MOryT GbITb HACTPOEHbI Ha aBTOMATUYECKOE BKIKOUEHUE NPU 0GHAPY>KEHUM HEUCNIPABHOCTU OCHOBHOIO 3M1eKTPO-
HarpeBaTerns CICTeMOi KOHTpOnsi/aBapuitHOiA curHanuaauuy. MiHoraa aTo HasblBatoT «pesepBupoBaHeMy. Peaep-
BHble ceTeBble 3MeKTpoHarpeBaTeny No3BossoT BLIMOHATL TEXHUYECKoe 06Cny)X1BaH1e U peMoHT 6e3 ocTaHoB-
Ki1 npoLiecca.

5 Tennousonsauwusn

5.1 O6wme TpeGoBaHusA

Bbi60op, ycTaHOBKY 1 06CnyxBaHNE TEMNOU3OISILIMKA pAacCMaTPUBAKOT Kak OCHOBHbIE 3f1eMeHTbI (hyHKLIMOHW-
poBaHUs ceTeBOW areKTpoHarpesaTenbHo cucteMsl. CucteMa Tenon3onsaunun npeaHasHadeHa anst npeaynpex-
AeHus BonbLuell YacTu TEeMNoBbIX MOTePb, @ OCTasbHbIE NMOTEPU KOMNEHCUPYET 3M1eKTpoHarpeBarenbHasi cucremMa.
MoaToMy HencrnpaBHOCTW TEMNOU3OALMK HENOCPEACTBEHHO OTPAXAOTCA HAa pabounx xapaKkTepucTukax Bcei
3neKTpoHarpesaTesibHON CUCTEMBI.

OcHoBHas dyHKUMS TENNoM3oNsLUMN — CHKaTb YpOBEHb Terstonepeaaym ¢ NoBepxXHoCTU, TemnepaTtypa
KOTOpPOW oTNM4aeTCsa OT TeMnepaTypbl okpyKatoLLel cpedbl. CHKEHME NoTepb SHepruv No3BonseT:

- YMEHbLUNTL 3KCTyaTaLWMoHHbIe pacxoas;

- YNyuWmnTb paboune xapakTepUCcTUKX 3M1eKTpoHarpeBaTesibHoN CUCTEMBI;

- MOBLICUTL HarpPy304HYHo COCOBHOCTb 3MEKTPoHarpeBaTelbHON CUCTEMBI.

Mpexae yem aHaNM3MPOBaTL TENNOBLIE MOTEPY ANa TPyBonpoBoAa, pesepsyapa Unu Apyroro MexaHuyec-
Kkoro obopyaoBaHuisi C 3N1eKTpoHarpeBoM, pekoMeHayeTCsl PacCMOTPETL PasfvYHbIe BapuaHTLl cUCTEM Ternionso-
NAUMK, BKNoYas BbIGop:

- N30MSILMOHHOTO MaTepuana;

- KnumaTuyeckoro 6apbepa (06onouku);

- ONTUMasIbHOW TOSLLMHbI U30NSALMY;

- COOTBETCTBYIOLLEro pasMepa U3onsLyu.
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5.2 Bbi6op M30nsALMOHHOro MaTepuana

Mpw BEIGOPE N30MALMOHHOTO MaTepunana HeobXxoaMMO YUNTLIBATE CrieayroLLe BaXkHble dhakTopbl:

- TeMnepaTypHble XapaKkTepPUCTMKK;

- TeNNONPOBOAHOCTL U30NALMK, A;

- MexaHW4YecK1e CBOICTBA;

- XUMUYECKYHO COBMECTUMOCTb 1 KOPPO3UOHHYH CTOMKOCTb;

- BMAroCTOMKOCTb;

- XapaKkTepucTuki 6e3onacHocT Ans nepcoHana;

- OrHEeCTOWMKOCTb;

- TOKCMYHOCTb MPY FOpeHNM;

- CTOMMOCTb.

HanGonee pacnpocTpaHeHHble U30MALMOHHbIE MaTepuarbl:

- BCMEHEHHbIN ANOKCUA KPEMHUS;

- MUHeparibHOE BOJIOKHO;

- NeHOCTEeKNOo;

- ypeTaH;

- CTEKOBOJIOKHO;

- CUNVKAT KanbLus,

- U3oumaHypar;

- NEPrIMTOBLIA CUIMKAT.

Mpy ncnonb3oBaHUM MArKUX U30MSILMOHHBIX MaTepUanos (MUHepanbHoe BOTOKHO, CTEKNOBOIOKHO U T. A.)
130M5UMA No gnameTpy TPyObl BO MHOMMX CyyYasx MoXeT 6bITb nonydveHa nyTemM nioTHOW HaMOTKU MaTepuana.
HeobxoamMmo NpuHATL Mepbl K TOMY, 4TOBbI af1eKTpoHarpesartenb He Bkl NOMEeLLEH BHYTPb U30NSALMM, TaK Kak 3TO
MOXeT MoBpeauTL anekTpoHarpesaTesb Ui orpaHuynTe TennoobmeH. B kauecTse ansTepHaTVBbI AONycKaeTCA
MCrnonb3oBaTh KPYroByko n3onsuumio 6onbluero pasmepa, KoTopas nerko 3akpoeT TpyGy 1 pe3uCTUMBHBIN pacnpe-
AeneHHblii anekTpoHarpesaresib. Teepable U30NsSLMOHHLIE MaTepuansl (CUNUKaT KanbLus, BCNEHEHHbIN AUOoKCnA
KPeMHUs1, MEHOCTEKNO U T. 4.) MOryT BbITb NCNONbL30BaHLI AS151 KPYroBOW U30MsiLMm TpyObl, ecriv NpeaycMoTpeHo
NpUMEHEHWE LLMTOBBIX CEKLWIA, COOTBETCTBYHOLIMX NPOAOSbHLIM LWBAM. OTOT METO/ MOHTaXKa 4acTo HasbiBaoT
MOHT2)XOM C BbIABWXHOI oropoi. B kadecTse anbTepHaTUBbLl MOXET ObiTh BblbpaHa U30nAUMA crieaytoLlero
GonbLuero no pasmepy AMameTpa, YTobbl yCTaHOBUTL pacnpeaeneHHblin anekTpoHarpesatenb. Bo Bcex cnyvasix
pasmep 1 TONLMHA U30RALUMN AOMKHBI BbITb YETKO YKa3aHbI.

5.3 Bbi6op knumaruveckoro 6apbepa (060nouku)

HopmanbHoe hyHKUMOHWpOoBaHWe pacnpeaesnieHHON anekTpoHarpeBaTenbHOW CMCTeMbl 3aBUCUT OT TOTO,
HacKonbKo n3onauusa cyxas. ObbIMHO TENNOBOW 3HepruM cuctembl anekTpooborpesa Tpybonposoaa HeaocTaTou-
HO, 4TOGbI BLICYLUMTL HAMOKLLYHO TENIOU30n5AUMI0. HekoTopble U30MSILMOHHBLIE MaTepUarbl, OAHaXabl MPOMOKHYB,
HaBceraa TepSOT CBOM NepBOHaYasibHbie CBOWCTBA, AaXe eCni UX CHATbL ¢ TPy6onpoBoAa U BbiCYLWINTL 064yBOM.

Mpamble Tpyb6onposoabl MOTyT 6bITh 3aLLULLEHbI OT MOrOAHOIO BIIUSIHUS METaNIMYecKon o6LLINBKORN, Nonu-
Mepamu unu MacTukon. Metannuyeckasn o6LwmMBKa, €Crv ee UCMOSb3YIoT, A0IKHA ObITh rMaaKon ¢ NPoAoNbHLIMU
weamu, chopMUPOBaHHLIMU B BUAE N3MEHEHHON BykBbI S.

Mepudepunyeckune KoHUEBbIE LIBbLI AOSMKHEI BbITh repMeTU3VpoBaHbl 6aHaaKaMu U NOCTaBEeHbl C repMeTu-
KOM MO HapY>XHOMY Kpalo Uin B MecTax Haxsiecta (CM. pUCyHoK 1).

O6wueka, coeanHaemas BHaxnNecT unu apyrum cnocobom 6e3 repmeTuka, HeaddekTMBHa B kauecTse 3a-
LWMTHOro 6apbepa nNpoTus Bnary. flaxe Yepes oagnH HerepMeTU3UPOBAHHbIN LLOB 3HAYUTENBHOE KONMYECTBO BoAbI
MOXXET NPOHUKHYTb B U30NALMUIO BO BPEMSI SINBHS.

Mpwu BLIGOPE NorogHoro 6apbepa HeOHXO0ANMO YUUTLIBATL:

- 3¢hheKTUBHOCTL 3aLLMTLI OT BRaru;

- KOPPO3UIHbIE CBONCTBA XMMUYECKWX BELLLECTB B 30HE;

- Tpe6oBaHus noXxapHon 6e3onacHOCTY;

- MPOYHOCTL MPU HENPABWUNBHON 3KCMNyaTauuu;

- CTOUMOCTb.
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1 — meTannnyeckas obwwuska; 2 — M30M19U4MsA; 3 — W30/IMPOBAHHAA MeTa//IMyeckoih o6LWNBKOA Tpy6a;
4 — repmeTusMpylolWas mMactvka, 5 — repmeTtusupyowuii 6aHgax;
6 — u3onupywwasa neHTa; 7 — Hanpas/ieHve [BuxeHus; 8 — Tpyba

PuUcyHok 1 — Tennou3onsauus: ycTaHoBKa kaumaTuuyeckoro Gapbepa

5.4 Bbl6op oNnTUMasibHOM TOMWMHbI N3019LNN

Mpun BbI6GOPE N301ALMN NO S3KOHOMUYECKUM COOOPaXEHUAM Kak MUHUMYM CpaBHMBAIOT NepBOHayasibHYI0
CTOMMOCTb MaTepnasioB MyCTaHOBKM CO CTOMMOCTbIO 3HEPTUMN, COXPaHEHHO 3a CPOK CNYX6bl n3onaunn. ®aktu-
yeckas TO/WMHA M301ALMM He BCerga TOYHO COOTBETCTBYET ee HOMMHAasbHOW TonwuHe. MNpu Boibope gnameTtpa
n30nAUnY Heo6Xo04NMO YUnUTbIBATb, MO3BONAET 1N (hakTUYecKas U30nsAunsa Tpy6bl 3aKpblTb TPY6Y BMECTe C 3/1eKT-
poHarpeBartesiem.

5.5 BOHasaA mnsonayns

Mpu TemnepaType TPy6bl, NPeBbIWaLWeli MakcumasbHyo 4Na 31eKTpoHarpeBartesis, MOXeT 6blTb UCMO/b-
30BaHa ABoiiHasA M3onaumsa. TUNUUHBI NpUMep — NPUMeHeHne ABOIHOI M30NALMM ANSA NpeaynpexaeHus 3aMep-
3aHMA KOHAEeHcaTa B MaponpoBodax A/ NeperpeToro napa, Korga OHW He UCMOoJb3yTCsl MO HasHadyeHuto. ns
3TOro 3fleKTpoHarpeBaTeflb pasMellanT Mexay ABYMS C0SMU U30MAUUK, NOKpbIBaLWe Tpy6y (PUCYHOK 2).
CyTb MeToAa ABOWHON M30M1ALUM COCTOUT B ONpeesieHun NPpaBuibHOTO COYeTaHUs TUNOB W TOMLWWUHbLI BHYTPEH-
Heli 1 BHeLLHe M30n5UMmn, NO3BOAILLENO NOMYUYUTb NPUEMIEMYI0 TEMNEpPaTypy NOBEPXHOCTY KOHTAKTHOTO B3a-
umoaeiicTBua anekTpoHarpesatens. Mpu onpeaesieHny codeTaHUss TUMOB U TONLWMUHbI BHYTPEHHENR 1 BHELWHE
M3015LMN HEOBXOANMO YUNTbIBATbL MAaKCMMa/bHY0O TEMNepaTypy okpyxatoweli cpeabl.
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1— Tpyba; 2 — BHYTpPeHHWIi cnoii nsonauun; 3 — oborpeBaTtesib TPy6ONpoBOAa; 4 — BHELUHWIA
cnoit nzonsaumu; 5 — mMetannuueckas chonbra (anomvHueBas); 6 — Tpyba ¢ MakCUMasbHOW
Temnepatypoii; 7 — TemnepaTypa NOBEPXHOCTW KOHTakTa; 8 — TemnepaTtypa
NOBEPXHOCTW BHELLHel u3onauun; 9 — Temnepatypa
okpyxatoweit cpegpl; 10— paguyc (Ip, rv 10)

PucyHok 2 — TuUNUYHbIA TemMnepaTypHblii Npous

6 MpoekTupoBaHue pacnpefeneHHO a/eKTpoHarpeBaTe/ibHOW CUCTEeMBbI

6.1 BBepneHune

Mpn Nto60M NPUMEHEHNN CUCTEM pacnpefenieHHoro afieKTpoHarpesa 0cobblie TpeboBaHUs NPeAbABASAIOT K
UX NPOEKTMPOBAHMIO, MOCKO/IbKY He06X0AMMO 06ecneunTs 3afaHHy0 TeMnepaTypy 1 NoA4ePXKMBaTL ee B 3a4aH-
HbIX YCN0BMAX. PE3UCTNBHbIE 3/1eKTpoHarpesartesiv Bcerga B3aMMoAencTeyoT ¢ 4pyrMMu afnemMmeHTamm o6opyao-
BaHUS, Hanpvmep Tenaon3onsauueli 1 ICTOYHMKOM NUTaHUS cucTeMsbl. [11a Toro, 4Tobbl NPoOEKTNpyemas cuctema
dyHKLMOHMpOBana B 3ajaHHOM pexuMe, Heo6X04MMO 3HaTb IKCMIyaTaLuoHHbIe XapakTepUCTUKMN B3auMogeii-
CTBYIOLLMX 3/IEMEHTOB CUCTEMbI, 06 bEANHEHHBIX B €4UHOE LiesI0e, U KOHTPO/IMPOBATh WX.

KoHcTpyKuns nioboii pacnpeneneHHon anekTpoHarpeBaTeibHON CUCTeMbI JO/HKHA COOTBETCTBOBATb BCEM
TpeboBaHMAM MexayHapoAHOl 31eKkTpoTexHUYecko kommccun (MIK) no ncnosib3oBaHMio 31eKTpoobopyaoBa-
HUA 1 TpeboBaHUAM HacTosiwero ctaHgapTa. Mpu NpoekTnpoBaHny HeO6Xo4MMO paccMmaTpuBaTb TeXHUYECKoe
06CnyXMBaHMe CUCTEM M TEXHOJIOTMYECKOro 060pyA0BaHUSA, 3HEPreTUYECKyo OTAauy U UCNbITaHWe CMOHTUPO-
BaHHbIX CUICTEM C TOYKM 3pEHMS 06GecneveHns TpebyeMblx 3KCMNyaTalMoHHbIX NokasaTenei n 6e3onacHoOCTuU.

Mpn NpoeKkTUpoBaHNN 3/IeKTpoHarpeBaTtesibHbIX CUCTEM, NpeHasHaYeHHbIX 413 UCNOMb30BaHUsA BO B3Pbl-
BOOMACHbIX cpefax, He06X0AMMO YUUTbIBATb AOMNONHUTE bHbIE OTPaHNYEHUS, CBA3aHHbIE C Tpe6oBaHNAMMN AN
KOHKpPETHOW B3pbIBOONACHO 30HbI.

CneumanucTsl, NPUHMMAaOLLe yYacTue B MPOeKTUPOBaHWUN U NIAHMPOBaHNN CUCTEM PE3UCTUBHOIO pacnpe-
AeNeHHOro afieKTpoHarpesa, A0/HKHbI NPOUTN 06yYeHe BCeEM HEOOXOAMMbIM TEXHONOTMYECKUM Npruemam.

6.2 HasHauyeHue afieKTpoHarpeBaTtesieli 1 OCHOBHble TPe6OBaHUA K HUM

dnekTpoHarpeBaTenu crepyeT BoloMpaTtb U ycTaHaBMBaTk TakuM 06pa3oM, UTo6bl 06ecneynTb 4oCTaTou-
HO€e KO/MM4YeCTBO 3HepPrun B LUenax:

a) KOMMeHcaLun noTepb Tensa npy NoAAepXaHnmn ykasaHHON TemnepaTtypbl 06beKTa Npu ykazaHHOW MUHU-
Ma/IbHOW TemnepaType okpyxatwLeli cpegbl (CM. MeTog pacyeTa B 6.3); unm
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b) noBbilweHnsa TemnepaTypbl 06bekTa U ero CoAepPXXMMOro, Korga 310 ykasaHo, B Te4YeHWe 3afaHHoro
nepuoaa BpeMeHu (CM. MeTof pacdeTa B 6.4); unu

C) 0AHOBpPEeMEHHO, YKa3aHHOro B nepedncneHnsx a) n b).

3artem HeobxoanMoe KONUYECTBO Tenna Ana CUCTeMbI AOMKHO BbITb YMHOXEHO Ha koadduumneHT Ge3onac-
HOCTW, onpeaeneHHbIn B 6.5.

Mpu BLIGOpE PE3UCTUBHOIO aMieKTpoHarpesaTens Heo6xoarMo NPUHUMATL BO BHUMaHWE MaKcMManbHO BO3-
MOXHYI0 TemnepaTypy cucTeMbl B Hanbonee HebnaronpuATHLIX YCNoBusiX, kak onpeaeneHo 8 IEC 60079-30-1.
Temnepartypa MoXeT BbITb CHUXKEHa, HanpuMep, ¢ MOMOLLbH PerynupoBKU NapamMmeTpoB CUCTEMbI, UCNONb30Ba-
HUA HECKONbKWX aNeKTpoHarpesaTtenein Ana CHUWKEeHU MOLLHOCTU Ha eAnHULY ANWHBLI UK C NOMOLLLIO BeIBOpa
CUCTeMbl perynvpoBaHus Temnepartypbl. M36bITOK YCTaHOBNEHHOW MOLHOCTH NO CpaBHEHUIO ¢ HEOBX0AUMOA
MOLLIHOCTbIO M €NOco6 NpUMEHEHUSI, MOHTAXa W AKCNyaTaunm dneKTpoHarpesaTtenei He AoMKHbI GblTb NpUYMHa-
MU, Aaxe B Hambonee HebnNaronpuUsITHLIX YCIOBUAX, HEAOMYCTUMOrO pUCKa BO B3PbIBOOMACHbLIX ra30BbIX Cpeaax.

6.3 PacueTtbl noTepb Tenna
MoTtepu Tenna obbekTa MoryT 6b6ITb paccunTaHbl Mo ynpoLueHHon chopmyne

q = KAT, (1)

rae g — notepu Tenna Ha eauHULy AnuHel Tpy6el, BT/m;
k — koadbcpULMEHT TENIONPOBOAHOCTU CUCTEMBI, KOTOPbLIV [J1R YNPOLLEHWS AoNycKaeTCca paccMarpusaTb
KaK NocTOsIHHYI0 BenuumHy, Bt/(m-K);
AT — pasHuLa Temneparyp Mexay xenaemoin TeMnepaTypoit T, 1 MUHUMAasbHOWN pacHeTHOW TemnepaTtypon
oKkpyxatoLueit cpegnl T, °C.

KosdhdunumeHT k 3aBUCUT OT TOMNLWMHBI, pa3Mepa 1 TUna crosi (CNoes) TEMNOU30NALMK, CpegHei Temnepary-
bl TEMNNON30MALUM 1 K03hULIMEHTOB KOHBEKTMBHOIO paBHOBECUS coaepXMMOoro Tpybonposoaa (06bekTa) v BHeLL-
He cpegpl. MoaToMy cTeneHb TOYHOCTU pacyeTa 3aBUCUT OT CTeneHW onpeaesieHnsa napaMmeTpoB CUCTEMBI.

Ha ocHoBe 3Tux napameTpoB noTeps Tenna Ana Tpybonposodos U Tpyb MoxeT BbiTh onpegeneHa ¢
MOMOLLbIo Boree CNoXHbIX BLIYMCIIEHWIA. YpaBHeHue, npusegeHHoe B chopmyne (1), npyuHMMaET criedyoLLuii Bua,
€CIN YUMTbIBAOT NapameTpbl TEMIONPOBOAHOCTY:

. 27K(T, - T,)
B &) ’ 2
(% @)
rae g — noTepu Tenna Ha eguHULLY AnuHbl Tpy6bl, BT/M;
K — koacbpunumeHT TenonpoBogHOCTU BHYTPEHHErO CROS U30MALMK, U3MEPEHHBIV NPU CpeaHein TeMnepary-
pe BT/(M-K);
Tp — XXenaemas Temnepartypa, °C;
T, — MUHUManbLHas pacdeTHas TemnepaTypa okpyxaroLlei cpeapl, °C;
D, — BHYTPEHHWI1 AnameTp BHYTPEHHErO CIos U30MSLNN, M;
D, — BHelWHWI" AnameTp BHELLHEro Cnost U3onsLUum, M.
Bonee Bbicokas TOMHOCTL pacyeTa NnoTepu Tenna no ypasHeHuo dopmynbl (1) MoXeT BbITb nonyveHa and-
hepeHuMpoBaHNEM XapaKTePUCTMK pasHbIX COeB cucTeMbI U 4oBaBneHeM NapameTpoB KOHBEKLMM, KakK Nokasa-
HO B criegytoLemM ypaBHeHUN:

q= (Tp ~ Ta)
- Dy by ’
ln[DJ In [Dz] @)
1_ 4 + =1+ 1
T[D1h1 275K1 275K2 TCD3hco TCD3h0

rae D, — BHeLUHWIA AnameTp BHYTPEHHErO CMOs M30MSALWK (BHYTPEHHWA AnaMeTp BHELLHEro Crost U3onsauum, npu
ero Hanu4um), m;
D; — BHeLIHWI AMaMeTp BHELLHEro Crosi U30MALMN NPY ero Hanuymum, M;
Ky — KkoadbdpuLmMeHT TennonpoBogHOCTU BHYTPEHHEro Criost U30NALMU, U3MepeHHbI Npy cpeaHen Temnepa-
Type, Bt/(m-K);
K, — koadbdpyLMeHT TennonpoBogHOCTM BHELLHEro Crosi U30MsILMM NP ero Hanuymm, sMepeHHbIN Npy cpea-
Hei Temnepatype, BT/(m-K);
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hy — KoabbuLMeHT BHYTPEHHEro BO3YLLHOMO KOHTaKTa TpybonpoBoaa ¢ BHYTPeHHe NoBepXHOCTLIO 30Nt
LMK Npu ee Hanu4mu, BT/(M2~ K);
h,, — KoathpuumeHT BHYTpeHHero Bo3ayLLUHOro KOHTaKTa BHELLHeN MOBEPXHOCTUN U30MSILUN C KNUMaTUYecC-
k1M GapbepoM Npu ero Hanuuny, B1/(m?-K);
h, — KoahdULMEHT KOHTaKTa BHeLLHel BO3AYLLHON MieHK norogHoro BGapbepa c okpyxaroliein cpeaoi
(TUNUYHbIE 3HaYeHKA Konebntotes oT 5 go 50 BT/(M- K) ans npymeHeHus npu Temneparype Huke 50 °C),
BT/(M?-K);
MoTepwu Tenna y peaepByapoB YacTo TpebyroT KOMMNEKCHOro aHanuaa Ans onpeAeneHus obLuen notepu
Tenna. MNoaTomy Heobxoamma KoHCYbTaLmMs NocTaBLUMKa SfeKkTpoHarpesaTensi.
Onsa obneryeHus Bbibopa anekTpoHarpesaTeneil MX NoCTaBLMKA, KaK NpaBnio, NpeaocTaBnsiioT NpocTblie
Avarpammel 1 rpaduki, oTobpaxkaroLwue notepmn Tensna npu pasHelX NogaepKrBaeMbIxX TemnepaTtypax v pasnuy-
HbIX TUNax U30NALMK, KOTOPbIE, KaK MPaBWsIo, NpegycMaTtpuBatoT NpUMeHeHWe koaddurumeHTa 6e30nacHOCTU.

6.4 HarpeB

[N HeKOTOpPbIX PEXUMOB PaboTbl yCTAHOBOK HEOOXOAMMO YKa3biBaTk, YTO PE3NCTUBHAS SNEKTPOHarpesa-
TellbHasi cucTema crioco6Ha NnoBbICUTL TemMnepaTypy HeMoABWMXKHOIO NPoAyKTa 3a onpefeneHHbIi nepuoa BpeMe-
HW. Hanpumep, noTpe6HoCTb B BeipaboTKe Tenna Ans HarpeBaTtenbHoi cucTeMbl Ha TpybonpoBoae MOXeT bbb
paccu1TaHa no opmyne

qc —~U(Ti - Ta) P Vb
t=H ln{qz - U(T; - TZ)}JF e — U(Yc_sc - Ta), (4)

roe t — 3agaHHoe BpeMsi Harpesa, c;
U — noTepsa Tenna Ha eanHuLy AnvHbl Toybonpoeoaa Ha 1 °C pasHuubl TeMmnepaTyp, Bt/(m-K):

1

. w[Z] w2 ’
1 Dy D, 1 1 (5)

wDy * T2nk, T 2nK, ' nDyhy T wDsh,

H — TennoBas nocTosiHHas BpeMeHu, koTopas npeactasnsieT coboii ee obliee KoNUYECTBO, cogepXxallee-
cs B Macce Tpybonposoga, XUAKoCTU U nsonsauuu Ha 1 °C Temnepartypel, pasgeneHHoe Ha notepu Tenna Ha
eanHULy AnuHel Ha 1 °C pasHuLbl TeMneparyp:

- P CotVer+ P szxcz + 0,585 CpaVes , (6)

g. — MOLLHOCTb pe3nNCTUBHOrO(bIX) anekTpoHarpesatens(ei), B1/m;

T, — HauvanbHas Temnepatypa Tpybonposoaa, °C;

T, — TeMmnepaTypa oKkpyxatoLuei cpeapl, °C;

T: — KoHe4Has TemnepaTtypa Tekydei cpeabl U Tpybonposoaa, °C;

P, — nnoTHocTb NpoaykTa B TpyGonposoae, Kr/M>;

V,, — BHyTPeHHUi1 06bem TpyGonposoaa, M3/M;

h; — nateHTHas TensioTa NnaeneHus Nnpoaykta, x/kr;

T, — Temnepartypa, Npy KOTOPOii NpoucxoauT cMmeHa ¢as, °C;

Cy1 — yAenbHas TennoemkocTs npogykra, [hk/(kr-K);

P, — nnotHocTb Tpy6onposopaa, Kr/m>;

Ci» — yAernbHas TenioemkocTs TpyGel, [k/(kr-K);

V,, — 06bem cTeHok TpyGonposoaa, M°/M;

P, — nNnoTHOCTbL n3onsaumm, kr/m>,;

Cps — yAenbHasa TennoeMKoCTb U30NsLnK, x/(kr-K);

V.3 — 06bem CTeHoK u3onaummn (M3/m).

MpvBeaeHHbIe BbilLE 3aBUCUMOCTU Takke NpeanosnaratoT, YTo 3Ha4eHUs1 IoTHOCTU, 06bemMa, TennonpoBoa-
HOCTW 1 NOTepy Tenna cUCTeMbl OCTalOTCS MOCTOSAHHBIMM B AAHHOM TeMnepaTypHOM AvanasoHe. CneayeT yuuTbl-
BaTb, YTO Y HEKOTOPLIX NPOAYKTOB OTCYTCTBYET pa3oBblIVi Nepexos npu HarpeeaHWn. PaccMoTpeHHasi mogenb
ABNAETCA NPeACTaBUTENbHON 4N NpsiMoro Tpybonposoaa, HO OHa He yuuThIBaeT Takoe 0b6opyaoBaHWe, kak Haco-
cbl U TpybonposoagHas apmaTypa.
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Msonauusa ans Tpy6onpoBoaHoi apmaTypbl, diiaHLUeB, HaCoCoB, U3MepUTENbHBIX MPMBOPOB 1 Apyroro 060-
pyOOBaHWSA HenpaBUIbHOM (OPMbI MOXKET BbITb Co3fjaHa ANA KOHKPETHOM KOHCTPYKUMKA. OHa MOXeT 6bITb Uaro-
TOBIEHa U3 BIIOKOB, U30NALMOHHBLIX CETMEHTOB UITM TMBKUX CbeMHbIX 06EpTOK.

HeusonuposaHHbIE UM YaCTUYHO U3ONMPOBaHHLIE AepXaTenu Tpy6 unu o6opyaosaHue TpebyeT AononHu-
TenbHOro noAeoAa Tensa ansg koMneHcauun 6onee BLICOKUX ero notepb. [N yNNoTHEHNs! TPeLUH U CThIKOB
Heo6X0aUMO UCTIONbL30BATL U3ONUPYIOLLMIA LEMEHT WU BONOKHUCTLIA MaTepuan. Ecnu ansa nonHoi usonauum
HEepOBHOIA MOBEPXHOCTU UCTMONb3YETCA M3OTNMPYIOLLUIA LIeMEHT, To AJ1sl o6ecneyeHu s enaeMbiX U3oNALMOHHbIX
CBOICTB fionyckaeTca yknaablsaTb 6onee TONCThINA Crol 3Toro LeMeHTa.

6.5 KoadduuumeHT 6e3onacHocTu Npu pacyeTe notepb Tenna

Mpu pacyeTe noTepb Tenna Ha OCHOBE TEOPETUYECKUX BENUUMH HE YUUTLIBAIOT (haKTopbl, CBSI3aHHbIE C
yCTaHOBKOW CUCTEMbI HA MECTe 3KCTTyaTaLuu, No3TOMYy K pacCiUTaHHbIM 3Ha4YeHWsIM HeobxoaMMo BBECTU Mo-
npaeky ¢ noMoLbio koadduuneHTa 6esonacHocTu. KoadduumeHt 6e3onacHoOCTH, yuuThbiBatowmii TpebosaHus
rnosib3oBaTens, AnanasoH KOTOpbIX, Kak nNpaeuio, cocTtasnsieT oT 10 % Ao 25 %, ncnonb3yoT AN KOMeHcauum
[JOMNyCKOB B pacripefieNieHHON anekTpoHarpeBaTesnibHOM cucTeme.

KoadpuumeHTsl 6esonacHoCT 4OMKHbI BbITh UCMONB30BaHbI B CBA3M CO crieyolmmm chakTopamm, BRUsIO-
LLMMU Ha NoTepto Tenna:

a) paspyLLeHns TErUoM3onsLuK;

b) konebaHunii HaNPsPKEHUsI NMMTaHWST;

C) MoTepb HAaNPSPKEHUS B pa3BETBIEHUSIX LiEMNM;

d) noTepb HANPsSPKEHWS B ANeKTpoHarpeBarerne;

€) NMOBbLILLEHHOIO N3MyYEHUs! U KOHBEKLIMW B BEICOKOTEMMNEPATYPHbLIX NPUMEHEHUAX;
f) kauecTBa MOHTaXa TEMMON30NSALMN.

6.6 Bbi6op pe3ucTuBHOro pacnpegeneHHOro aneKTpoHarpesarens

BriGop pacnpeaeneHHoOro anekTpoHarpeBartens Anst KOHKPETHOrO NPUMEHEHWUSA onpeaenaeTca cneayowm-
MW OCHOBHbIMU TpeBoBaHNSMM:

a) MakcMmanbHo JonycTuMmas TeMnepatypa Ans pacnpegerneHHbIX afieKTpoHarpesaTtenei 4omkHa 6bITh Bbilue
MaKkcMmarnsHO BO3MOXHOW TeMnepaTypbl o6bekTa (KoTopasi MOXeT ObITh Bbillie HopManbHol paboyeli Temnepa-
Typbl);

b) pacnpegenerHble anekTpoHarpesaTeny A0MKHbI ObITb NPUroAHbI 4S5t paboTbl B yka3aHHbIX YCIOBUSAX
OKpYXaroLLieit cpefibl, Hanpumep, B KOPPO3NOHHO-aKTUBHOW aTMocdepe Uy Npu HU3KoV TemnepaType OKpyXato-
el cpeasl;

C) pacnpegeneHHble ceTeBbIe SNeKTpoHarpesateny AomkHbI 6bITb cepTUULMPOBAHBI ANS UCNONb30BaHNSA B
[aHHOW B3pbIBOOMACHON cpeae.

[ns noboro npuMeHeHWs CyLLECTBYeT MakCUMasbHO A0MYyCTUMAn yaeslbHas MOLWHOCTb, NPY KOTOPOW SNeKT-
poHarpeBatesb MOXeT BbITb CNONb3oBaH 6e3 NoBpexaeHUst 0b6beKTa UK ero coaePXUMoro. B HekoTopbIx cry-
Yyasix 3Ha4YeHuWe yaenbHOW MOLLHOCTN 0COBEeHHO BaXKHO, Hanpumep, B OTHOLIEHWUW hyTepoBaHHbIX TPYD, pesepBy-
apoB, cogepXalluX KayCTUUECKYHO coay, UM TePMOUyBCTBUTENBHLIX MaTepuasnos. MakcumanbHO gonyctumas
yaenbHasi MOLLHOCTb AokHa 6bITb yKkasaHa B AOKYMeHTauuu Ha cuctemy. MoxeT notpebosaTbea napannensHas
TpaccupoBKa UNW yKnagka cnmpasnbio 04HOMo af1eKTpoHarpeBaTens.

HonyckaeTcsi n(pMMeHeHne U3roTOBMNEHHbIX Ha MecTe anekTpoHarpeBaTesiei, ecrv BbINONHAITCA cneayto-
LLMe yCroBUst:

a) nepcoHan, BbINOMHSAOLLMIA YCTAHOBKY, UMeeT Heobxoanmyto kBanudukaumo B obnactu cneumanbHbIX
MeTOI0B MOHTaXa,;

b) anekTpoHarpeBaTens(v) npowwen(nu) nonesble (IKCNNyaTauMOHHbIE) UCTIbITAHUS, Yka3aHHble B 8.5.5;

C) anekTpoHarpeBaTesib(1) MapkuposaH(bl) B cooTBeTcTBUM € 6.1 IEC 60079-30-1.

OneKrpoHarpeBatesb(1), He 3anpeLUeHHbIV(e) A1s TPUMEHEeHNs B CBA3W C YKazaHHbIMM BbllLe TpebosaHust-
MW, TEXHUYECKW NpUroAeH(Hbl) ANA NPUMEHeHUs, ogHaKo Heo6XxoAMMOo onpeaenuTb MakCUMarnbHO 4ONYCTUMYHO
yAenbHYH MOLWHOCTb AN KaXKA0ro U3 HUX. 3TO 3aBUCUT OT KOHCTPYKLUMMW, MakCUMaribHOW TeMnepaTypbl, KOTOPYHO
OHV BblaepXkuBatoT, TpebyeMoro TeMnepaTtypHOro Kracca anekTpoHarpesartenei, MakcumarnbsHow pabodeii Temne-
paTypbl, MAaKCUMaIibHO AOMYCTMMON TeMnepaTypbl 06bekTa 1 TEpMOU3ONSILIMN.
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[Ins1 kaXOoro KOHKPETHOTO BreKTpoHarpeBaTesst MakcMaribHO AoMNYyCTYMas yae lbHast MOLLHOCTb A0S kHa ObITb
onpegesieHa rno gaHHbIM U3roTOBUTENS, OCHOBAHHBLIM Ha UCMbITaHWAX, yKa3aHHbIX B pa3gene 5 IEC 60079-30-1.
Wcnoneayemas BenuunHa gosmkHa 6b1Tb BoibpaHa TakM o6pasom, YTobbl He MpeBbIllaTh HY MaKCUManbHYo Tem-
nepaTypy, BolAepXKBaemyto HarpesaTenem, H1 Tpebyemblii knacc Temnepatypsbl. MpedensHoe 3HaveHue makcu-
ManbHO JONYCTUMOW YAebHOW MOLLHOCTY A1 KaXA0ro anekTpoHarpesaTens 4omkHo 6biTb Nnbo BbiGpaHo no
AaHHbIM U3roToBUTENS, MO0 A0MKHO BbITE PaBHLIM 3HAYEHUIO, ONpeaderieHHOMY A5l 4aHHOro npoLecca, B 3aBu-
CUMOCTM OT TOTO, Kakoe 3HaveHne Hke. OgHako yaenbHas MOLLHOCTb MOXeT BbITb eLle bonee orpaHuyeHa npu
HeoBbXoANMOCTM MCTONbL30BaHUS MapannensHO TPAaCCUPOBKM.

PaszpaboTtunk MoxeT BbIGpaTh TUN, ANIMHY N pa3Mep U HarpysKky anekTpoHarpesaTens. daktuyeckas ycra-
HOBIEHHas Harpyska JoskHa ObITb He MeHbLUE, YeM NPoeKTHas, a hakTuieckas yaenbHas MOLHOCTb He A0 KHa
ObITb BblLLe ykasaHHOW paHee. Tun anekTpoHarpeBaTens U 3HayeHUsi yCTaHOBNEHHOW HarpyaKku 1 yaenbHoM MoLL-
HOCTU OOMXHbI ObITh YKa3aHbl B AOKYMEHTaLMW Ha cUCTeMy.

6.6.1 CneuunanbHble TUMbI Pe3UCTUBHLIX pacnpeaeneHHbIX 3feKTpoHarpeBaTenen

CyLLecTBYIOT BA OCHOBHbIX KNacca pesncTUBHbIX pacnpegeneHHbIX afeKTpoHarpeBarenei — nocnegosa-
TenbHble U napanesnbHble.

B nocnepoBatenbHbIX pe3UCTUBHbLIX 3NeKTpoHarpeBaTesisix B Ka4ecTBe HarpeBaTeslbHOro anemMeHTa obbly-
HO UCNOMb3YIOT 3NEKTPUYECKUA NPOBOA, MOSTOMY UCTOUHWK HAMPSHKEHUS U ANWHA Lienn CTaHOBATCS OCHOBHbLIMM
napameTpamu B KOHCTPYKLMM Kaxkaoi Lenu. MNocnegoBaTenbHble CeTeBble 3neKkTpoHarpesaTenv ¢ nonMepHon
nsonsume ocobeHHo NoAXOAAT ANsi YCTaHOBOK C ANIMHHOW Lienbio. [NocnegosaTenbHble a/1ekTpoHarpesaTenm ¢
MUHeparnbHOM U3oNAUMerR N MeTarnIM4ecknMmn KoXXyxamu NpUMeHsIoT 41 nogaepXaHust o4eHb BbICOKON Temne-
paTypbl npoLiecca.

MapanneneHble anekTpoHarpeBaTenun 0bbl4HO COCTOAT U3 ABYX NapasnsenbHbIX NPOBOAOB C OTAEMbHbLIM
nonNMMepPHbLIM UK MeTanIM4eckuM HarpeeaTteslbHbIM 3NEMEeHTOM, KOTOPbI NMonyYaeT NUTaHUe OT NPOBOAHWKOB.
WX, Kak npaBuio, UCNOoSb3yHoT AN 3aLWTbl OT 3aMep3aHns U NogaepxaHusi TemnepaTypbl NpoLiecca B COXHbIX
Tpybonposogax. B anektpoHarpesatene NoCTOSAHHOM MOLLHOCTM, Kak NPaBUIo, UCMOMb3YHOT CNMparbHbIA MeTarn-
NINYEeCKWIA HarpesaTesbHbIN 31eMeHT.

OnekTpoHarpesaTens Tvna MTK (¢ nonoxuTensHbIM TemnepaTypHbIM KoadduumeHToMm) (cm. 6.7.1), Kak npa-
BUO, COCTOWT U3 MOSIMMEPHOro HarpeBaTelbHOro 31eMeHTa, BLITAHYTOrO Mexay NPoBOAHWKaMU. SneKTpoHarpe-
BaTeslb C OrpaHMY4eHUeM MOLLHOCTU, KaK NPaBuno, ABNSETCA NPOMEXYTOHHLIM N0 OTHOLUEHUIO K NpeablayLLum
TMNam n nMmeeT Gosiee BbICOKYHO BbIXOAHYHO MOLLHOCTL Npu Gonee Bbicokol paboyeit Temnepatype, 4Yem
anekTpoHarpesatenst Tuna MTK, n 6onee H13Kyo pabouyio TemnepaTypy, Hem anekTpoHarpesaTenb NoCTOSIHHOM
MOLLIHOCTU.

6.6.2 NMponsBoaUTeNnLHOCTL PE3UCTUBHOrNrO pacnpeneneHHOro aneKkTpoHarpesarens M ycrnoBusi
paBHOBecusl

B 3aB1CUMOCTU OT Ha3Ha4YeHWA 1 TUMa pacnpeaerieHHoro anekTpoHarpesaTensi, MOXeT NoTpeboBaTbCA OLieHKa
areKkTpoHarpeBaTernbHON CUCTEMBI B YCNOBUAX TEMOBOTO paBHOBECUS. TUNUYHLIMU NPUMEPaMN ABIISIOTCS SNeKT-
poHarpeBaTenbHoW cucteMbl 63 perynupyowmx YCTpoUCTB, CUCTEMBI C AaTYMKaMU KOHTPONA TeMnepaTypbl OK-
pyXatollein cpefibl U cucTembl, NpeaHasHaYeHHbIe AN UCMOoSIb30BaHUS BO B3pbIBOONACHbLIX ra3oBbIX cpeaax
(cm. pasgen 7). Ha pucyHke 3 npuseaeHsl NpUMepbl KpUBbIX BbIXOAHOW MOLLHOCTU ANSA 3neKTpoHarpesarenei
NOCTOSIHHOWM MOLLHOCTW U ANSA 3eKTpoHarpesaTeneil ¢ nosioXvrerbHbIM TemnepatypHbiM koadhdpurmertom (MTK)
C pasHbIMW XapakTepucTUKaMn HaknoHa KpUBon. JIuHWsl noTepu Tenna oTobpaxaeT YyCrIoBWUSA NPY CAMOI HU3KOM
TeMnepatype okpyxaroLen cpeabl. OHa NokasblBaeT, UTO aMeKTpoHarpeBaresib NOCTOAHHON MoLLHoCTU ByaeT
nopdepXxuneaTb caMmylo BbICOKYI0 Temnepatypy obbekTa (80 °C), Ho NOCKOMNbKY 3TOT aM1eKTpoHarpesartesb TaKkke
UMeeT caMyio BLICOKYIO BbIXOAHYIO MOLWHOCTb (32 BT/M), y Hero camasi Bbicokasi paboyas Temneparypa. OrekT-
poHarpesatens MNTK ¢ caMmoii KpyTon Kpusol NoaaepuMBaeT camyto HU3Kyto TemnepaTypy o6bekTa (50 °C), Ho
TaKke UMEET CaMyto HA3KYIO BbIXOAHYIO MOLLHOCTL (23 BT/M) M N03TOMy caMyto HA3KYLo pabouyto Temneparypy.
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BbixogHaa MOWHOCTb, BT/M

PucyHok 3 — YcnoBus paBHOBecusi ANs NoAAepXaHus Temnepatypbl B Tpy6onpoBoge

Ha pucyHke 4 npusBefeH TOT Xe NMPUMeEP, HO C TOUYKM 3PEHUA OLLeHKN BEPXHUX npefenos. B aTtom cnydae
NIMHMSA NoTepu Tenna caBuraeTcs B CTOPOHY CaMOii BbICOKO/ BO3MOXHOI TeMnepaTypbl OKpyxXatwlLlieid cpeqbl, n
TOYKM NepecevyeHus NokasbiBalT NOAAEPKMBAEMYIO TEMMEPATYPY M OTHOCUTENIbHbIE BbIXOAHbIE MOLLHOCTUN B 3TUX
ycnosuax. Hanpumep, anektpoHarpesatenb MNTK-1 B gaHHOM criyyae uMeeT 60/1e€ BbICOKY NOALEPXNBAEMYIO
Temnepartypy, 4Yem paHblue (78 °C), HO ypOBEHb BbIXOAHOM MOLWHOCTU CHM3UNcA (18 BT/M), 0 4yeM cBuAeTe b-
CTBYET YMEHbLUEHNE HaKNOHa KPUBOW BbIXOLHON MOLLHOCTU. TOT Xe noAxod MOXHO MPUMEHUTb NPU OLEeHKe
BepxHero npegena paboymx ycnoBuii 415 cTabuan3npoBaHHON KOHCTPYKLUN.

BbixogHas MOWHOCTb, BT/m

PUcyHOK 4 — YCNoBMS paBHOBECUS [/1A OUEHKM BepxHero npejena
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YPOBHU BbIXOAHON MOLLHOCTU pasHbIX a/1eKTpoHarpesareneid U3rotToBuTerb, Kak NpaBunno, yKkasoiBaeT B
conpoBoANTENbHLIX AOKYMEHTax /v B NporpamMmme pacyeta. B 60MbLUMHCTBE cryyaes KpUBbIe BbIXOOHOW MOLLL-
HOCTK AN ceTeBbIX anekTpoHarpesaTeneit Tvna MNTK onpeaensioT Ha OCHOBE 3MMUPUYECKUX AaHHBIX, MOSNy4YeH-
HbIX C MOMOLLIbIO MCTbITaTeNbHOM annapaTtypbl, UCMOMb3yeMol B UcnbiTaHuu 5.1.10 no IEC 60079-30-1.

BbIxoaHy0 MOLLHOCTb pacnpeaeneHHbIX anekTpoHarpesaTtenei Q, B1/m, nocnegosaTensHOro Tuna, kak
npaswio, onpeaensioT No UX arneKTpudeckum napameTpam no opmyne:

2
Q= rV7 (7)
rae Q— BbIXoAgHasi MOLLHOCTL pacrpedeneHHoro anekTpoHarpesartens, B1/m;
V — HanpsbkeHue cuctemsl, B;
ry — yaenbHoe conpoTUBIEHUE KaXaoro NpoeoaHuka, Om/v;
! — AnvHa kaxxgoro NpoBoAHMKa, M.
ConpoTuvBreHre NpoBoAHNKA 3aBUCUT OT TeMnepaTypbl NPOBOAHUKA B COOTBETCTBUM C (DOPMYIION

rs= r(1+aAT), 8)

rae r— conpoTueneHue npoeogHuka npu 20 °C, Om/wm;
o — KkoadpcpmumeHT ans Tuna matepuana nposogHuka, 1/°C;
AT — pasHuua Temnepatyp npoBoaHWKa B pabovem coctosiHuM 1 npu 20 °C, °C.

Ons acbdekTBHOM paboThl CUCTEMA PE3UCTUBHOMO HarpeBa AoMKHa UMETb CriedyoLLme XapakTepUCTUKNA:

a) BbIXoAHasi MOLLHOCTL anekTpoHarpesaTtens(ei) AomkHa 6biTh GorbLue, YeM NoTeps Tena CUCTEMON,
BKITHOYasi COOTBETCTBYOLLMIA koadbpuLmneHT 6eaonacHocT. ITO MOXKeT BbITb 4OCTUIHYTO NpU YCTAHOBKE OAHOIO
CETEeBOro a/1eKTpoHarpeBaTesisi C COOTBETCTBYIOLLEN BEIXOAHON MOLLHOCTLIO C YKAAKOMN ero B HECKONbKO PAAOB
WK No cnvpanu, ecnn HeobxoAMMo NoAAEPXKUBATE BbIXOAHYHO MOLHOCTE Ha Kak MOXHO Bonee HU3KOM YpOBHE;

b) noTeHLManbHble OTKIOHEHNSA HANPSHKEHWUS UKW APYTe U3MEHEHUS NapaMeTPOB CUCTEMbI CO BpeMeHeM
AOMKHbI BbITh ONpeAeneHbl U KOMNEHCUPOoBaHbI KoadduLeHToM 6e3onacHoCTH;

C) BEPXHWI Npeden TeMmnepaTtypbl CUCTEMbI AOMKEH BbITh OLEHEH ANA NPUMEHEHUIA, B KOTOPbLIX TOYHOCTb
TemnepaTypsbl NpoLlecca oYeHb BaXKHa UM KOTOPbIE MMELOT LUMPOKWIA AManasoH TeMrnepaTyp oKpyxatoLei cpe-
Abl, U AN CUCTEM, HE UMEIOLLMX PerynmpoBaHnsl UM UMEIOLLMX A4aTYUKU KOHTPONS TemnepaTypbl OKpyKato-
el cpeasbl.

6.7 OnpegeneHne MakcMManbLHOM TeMneparTypbl

BaxHo, 4To6bl MakcumanbHas pabodyas TemnepaTypa anekTpoHarpeBaTensi Gbina onpeaeneHa Ansi Bcex
npYMeHeHU BO B3pbIBOOMACHLIX ra3oBbIX cpeAax. HekoTopble npumepbl NpUMEHEHWI NpUBeaeHb! HXE:

a) HemeTannMyeckuin Tpybonposoa, A4r1sl KOTOPOro MakcMmaribHasi TeMnepartypa afekTpoHarpeBaTens Mo-
XET NPUBNMKaTLCs K MakcuManbHOM NoaaepXkuBaemoii Temneparype oGbekTa, Tennousonsauum unm Apyrx Kom-
MOHEHTOB CUCTEMBI;

b) ycTaHoBKW, KOTOpPbIE HE UMEIOT YCTPOWCTB yrpaBneHWsl Unn aT4ukoB KOHTPOSSi TeMMepaTypbl OKpyXato-
el cpefpl, HO UMeoT NOTEHUMANLHO BLICOKUE TeMnepaTypbl 060104KN B COCTOSIHUM PABHOBECHUS;

C) YCTaHOBKM, B KOTOPbIX NPUMEHEHWNE PE3UCTUBHBIX ANeKTPOHarpeBarTeseil MMeeT o4eHb BaXKHoe 3HaueHue,
B KOTOpbIX He06X0AMMa BbICOKas cTeneHb TOYHOCTU TEMMEpaTypbl nNpoLecca;

d) ycTaHoBKM BO B3pbIBOONACHLIX rA30BbIX cpedax, Afs KOTOpbIX NpeanonaraeTcs, YTo perynupyoLuii
TepmocTaT He paboTaeT Npu yCnoBuW, UTo Temnepartypa oboNouku anekTpoHarpeBaTessi He MOXeT npeBbllwaThb
HOMWHanbHoe 3HadYeHue T Ana gaHHoro ydacTka (cM. pasgen 7).

BoaMoxHbI Tpu cnocoba 3aluThl anekTpoHarpeBaTenbHOM cUCTeMbI OT NPEBbILLEHUA NpeAesibHoN TeMne-
paTypbl — NONOXUTENbHBIA TeMNepaTypHbI KO3thULIMEHT anieKTpoHarpeBaTens, UCMoNb3oBaHNE OrpaHUYUTeNs
TemnepaTypbl UK perynupyoLLero yCTpoicTea U pacyeT cTabunusnpoBaHHOW KOHCTPYKLIMK.

6.7.1 NonoxutenbHbIN TeMnepaTypHbIA KoadduuueHT (MTK)

OnekTpoHarpesaTensiM, MOLLHOCTb KOTOPbIX 3HAYUTENBLHO CHKAETCA C yBENUYeHnem TemnepaTypel, TeM-
nepaTypHbIA Knacc MOXeT 6bITb NPUCBOEH MyTeM UcnbiTaHWi (Kak ykazaHo 84.4.2,4.4.315.1.13 IEC 60079-30-1).
Bo MHOMUX NpyMeHeHUAX AoNONHUTENbHBLIE Mepbl pEryrnupoBaHUs Af1s OrpaHUYeHUA TeMnepaTypbl He TpebyroTes,
ecrnu Knacc TemnepaTtypbl SneKTpoHarpeBaTenst HXKe, YeM yKasaHo ANA AaHHOro npumeHeHus. OgHako MoryT
6bITb MPMMEHEHbI OrpaHUYUTENb TEeMNepaTypbl U CTabUNM3MPOBaHHAA KOHCTPYKLUA, YTO NO3BONUT SKCNIyaTUPO-
BaTb CYCTeMy B Honee y3koM AnanasoHe TemnepaTyp TEXHONOrMYecKoro npouecca.

12



FOCTIEC 60079-30-2—2011

6.7.2 Ucnonb3oBaHue orpaHNuYUTENs TeMnepaTtypbl (perynupyroLliero ycTponcTea)

OrpaHuunTens TeMnepatypbl (perynvpytoLlee yCTpoNCcTBO) AoSHKEH NpeAoTBPaTUTL NPEBbLILLEHWE 31eKTPOo-
HarpesaTeneMm TemnepaTypbl, B OCHOBHOM, NyTeM OrpeaeneHus:

a) TemMnepaTypbl Ha MOBEPXHOCTUN 3/1eKTpoHarpeBaTens;

b) Temnepatypbl 06bekTa Unm ApYrux KOMNOHEHTOB YCTAHOBKM;

C) NapaMeTpoB, KoOMe TeMNepaTypbl, HaNpPUMep Toka.

OrpaHuunTens Temnepatyphbl (perynvpyoLlee yCTPONCTBO) AOSKEH PasMblKaTh LieMb B clydae Hencnpas-
HOCTM AaTunKa UM caMmoro orpaHnyMTens Temnepatypbl (perynupytoLlero yctpoinctea). CneunansHble Tpebosa-
HUS1 ANA perynmpyemblx KOHCTPYKLUMI npusedeHsl B 4.4.3 IEC 60079-30-1.

6.7.3 Pacyet cTabunnampoBaHHOM KOHCTPYKLMMN

B ocHoBe cTabunmanpoBaHHOM KOHCTPYKLMW NIEXUT NPUHLMM onpegeneHns MakcuMmanbHon TemnepaTypbl
06beKTa U MOBEPXHOCTY SMIeKTpoHarpeBaTens B XyALLUX YCNOBUSX SKCTnyaTaLum. OTo pacyeT YCrioBuil pasHoBe-
CYS, KOTOpPble BO3HMKALOT, KOrga KoNM4ecTBO NoABOAMMOro Ternna paBHo noTepe Tensa cucteMol. Habop xyaLumx
yCroBWUIA BKNtoYaeT B cebsi:

a) MakcUmManbHyo TeMneparypy okpyxatoLLel cpeabl, KOTOPYHo, Kak MpaBuio, NpUHUMatoT Ha yposHe 40 °C,
€Ccrnu He yKkasaHo VHoe;

b) oTcyTcTBUE BETPA (HEMOABMKHDIA BO3AYX);

C) Ycronb3oBaHNe YMEPEHHOTO UM MUHUMASIbHOO 3Ha4YeHWs1 koadbduLMeHTa TeNNoNPOBOAHOCTA TENNO-
N30MALUK;

d) oTCYTCTBME TEMMEepaTyPHOro PeryimpoBaHust Mo NpoekTy Uiu ¢ Lienbio CMoAennpoBaTh 0Tka3 Temnepa-
TYypHOro perne;

€) anekTpoHarpesartesib paGoTaeT NpK HanpsbKeHWUK, NpesbILLatoLLLEeM yCTaHOBNEHHOe pabovee Hanpske-
Hue Ha 10 %;

f) npeanonoxunTensHo anekTpoHarpesaTens paboTaeT Ha BepXHEM NpeAerne NPou3BoACTBEHHOIO Aonycka
W NpY MUHUMANbLHOM yAenbHOM COMPOTMBIIEHUM A4S NoceaoBaTesbHO NoAKMioYaeMblX af1eKTpoHarpesaTenei.

OToT Habop ycnoBuii rpadpuyeckn MPOUNICTPUPOBAH Ha pyUcyHKe 4. cnbiTaHna Ana cTabunuanpoBaHHoOM
KOHCTpyKUMK onpegeneHsl B [IEC 60079-30-1. Kak npasuno, MakcumarsHyo TemMnepaTypy NoBEpXHOCTU 3NEKTPO-
HarpeBaTesns paccuMTbLIBaOT N0 hopMynaM, BbiBeAeHHBIM Ha OCHOBE OLEHK AMNUPUYECKUX AaHHbIX, Uk Teope-
TUYECKMM METOAOM, OMUCaHHLIM HXKe. B KauecTBe anbTepHaTuBLI NPW KOHCTPYUMPOBaHUK AonyckaeTcsl npume-
HATb MPOrpamMMbl, MO3BOSISAOLLME PACCUUTLIBATL MaKCMMarbHYyo TeMNepaTypy NOBEPXHOCTU Ha OCHOBE 3TUX ca-
MbIX HEGNaronpuaTHLIX NapameTpos.

6.7.4 TeopeTuueckue pacuyeTbl TeMnepaTypbl o6onouku. Metannuyeckue ycTraHoOBKU

MakcumarnbHo BOMOXHYo TeMnepaTypy Tpybonposoaa Ty, °C, paccuuTbIBAIOT NP MaKCUMarbHON Temne-
paType OKpyKatoLLel cpefibl C MOCTOSIHHO NOAKITHYEHHBIM N0 HanpshkeHWe anekTpoHarpeBatenem. ®opmyna
ANs pacdeTa MakcMManbHO MoTeHLManLHoi TeMnepaTypbl ToyGonpoBoaa nosyydeHa neperpynnupoBKoii TepMu-

HOB chopMyIbl MOTepU Tenna:
D.
Qs | 1 Dy 1

Q| 1 1
Toe="n |Df * 2k T Dohy t Dyhy

> ©

rae Tpc — MaKcManbHoe paccunTaHHoe 3HaueHue TemMneparypbl TpyGonposoaa, °C.

MpumeyaHune — MakcumarnbHasi TemnepaTtypa TEXHONOrMYeckoro TpyGonpoBoAa MOXET NPEBLILATL PACCH-
TaHHOe 3Ha4eHue;

Qg — BbIXOAHAst MOLLIHOCTb af1eKTpoHarpesaTens. [ins onpegeneHns TemnepaTypHoro knacca ctabunmsu-
POBaHHOW KOHCTPYKLMMW BLIXOAHYO MOLLHOCTL YcTaHasnmeaoT npy 110 % HOMUHANbLHOTO HANPSKEHUA N Makcu-
MasbHbIX AONYcKaX A5 BbIXOAHON MOLHOCTM MO AaHHbIM M3roToeuTens, BT/m;

k— TennonpoBogHOCTL M30MALMM NpK cpeaHei Temnepatype, BT/(m-K).

Dy, Dy, hy, hq, hye — cM. cpopmynbl (2), (3). JonyckaeTcs npuMeHeHe UTepalUoHHbLIX MeTOAOB ANs pacye-
Ta cbopmynbl (9), UToBbl NONy4nTb Tpc, MOCKONBKY TEMMOMPOBOAHOCTE U3OALMM U BbIXOAHASA MOLLIHOCTL 3NEKTPO-
HarpeBaTens MoryT 3aB1MceTb OT TeMrepaTypbl TpyGonposoaa.
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TemnepaTypa o6onouku anekTpoHarpesatens T, °C, moxeT 6bITb paccuunTaHa no cnegytoLlein dopmyne:

Tsh = % + Tpc’ (1 0)
rae C — ANVHA OKPY)KHOCTU aneKkTpoHarpesaTens, M;
U — koadbcpuLmeHT obLueit Tennonepeaaun, BT/(m?-K).

KoadhdmumeHTbI Tennonepegaym pasnuyHbl 4ns pasHbIX TUMOB SreKTpoHarpesaTesnei, MeToaoB yCTaHOBKM U
KOHdoMrypaLuuii cuctembl. OHM OTpaxkatoT KOMGMHALMIO Temnnonepeaayy 3a c4eT TeNNoNPOBOAHOCTH, KOHBEKTUBHO-
ro Tennoo6mMeHa v Tennonepeaaydn nsnydeHnemM. 3HadeHne U MOXeT U3MeHATLCA OT 12 ANna LMNUHAPUYECKOro
HarpeBaTesibHOro kabens B Bo3ayxe (B OCHOBHOM, KOHBEKTUBHLIV TeruioobmeH) 4o 170 unu Gonee ans Harpesare-
N8, NPUMEHSAEMOr0 COBMECTHO CO BCTIOMOraTeNnbHbIMUA cpeCcTBaMu Tennonepeaaqy (B OCHOBHOM, 3a cHeT Ten-
nonpoeogHocTK). Mo TpeboBaHMIo 3aKkazymKa 3roTOBUTENb SMEKTpoHarpeBaTens AoMKeH ykasaTb 3TOT koaddhu-
LIMEHT ANsA KOHKPETHOrO NPUMEHEHMS UM COOBLLNTL BbIMUCIIEHHBIE UITW 3KCNEPUMEHTANbHO YCTaHOBNEHHbIE 3Ha-
YeHus TeMnepaTypbl OGLLIMBKY.

BbIxoaHaa MOLWHOCTb Qg BbIGpaHHOro pacnpefeneHHoro afieKTpoHarpesaTtensa gofkHa obecnevneats
YCTOMUMBOCTb KOHCTPYKLMM U HE MpeBbILLATL Kace TeMnepaTypbl Unu niobble NnepedncneHHble Bolle orpaHude-
HWSI MaKcMMarnbHOM TemnepaTypbl.

6.7.5 TeopeTuyeckue pacueTbl Temnepatypbl o6onoukn. Hemetannuyeckue Tpy6onposoabl

[N HeMeTannM4ecknx TpybonpoBoaoB HEOBXOAUMO YUNTLIBATL TEPMOCTOMKOCTb CTEHOK TPYGONpPoBoAa,
TaK Kak HemeTannudeckas Tpyoa sBISIeTCs NI0XMM NMPOBOAHWUKOM Ternna. A1 maTepuanbl MoryT UMeTb koadduum-
€HT TEeNnIonpPoBOAHOCTY k, paBHbIli 1/200 No OTHOLLEHWIO K TEMONPOBOAHOCTU CTaNM, U MOXET BO3HUKHYTb 3HaUU-
TenbHasa pasHuLa TeMNepaTyp ¢ BHELLHeN U BHYTpeHHE CTOPOH CTeHKW TpyGonposoda unu pesepeyapa, B 3aBu-
CYMOCTM OT yAENbHON MOLLHOCTY anekTpoHarpesarensi. Takoe NpeBbilleHne HopManbHOW TeMnepartypbl (o cpas-
HeHUo ¢ 0BOorPeBoM MeTanIM4Yecknx TpyGonpoBOAOB UMK pe3epByapoB) MOXET UMeTb ABa HEONAronpUATHLIX
nocneacTBus:

a) NpeBbILLeHNe MakC/ManbHO AoNYCTUMON TeMnepaTypbl AN HemMeTanndyeckoro Tpy6onposoaa;

b) NpeBbILLEHWE MAKCUMATLHO AONYCTUMO TeMrnepaTypbl dNekTpoHarpesaTens.

TeMnepatypa o6LUMBKM 3MeKTpoHarpeBaTens B HopMarnbHbIX pabounx ycrnoBUsix MoXeT BbITb paccunTaHa
rno cpopmyne (10). OgHako npw BeMncneHuy U cneayeTt yuuTtbiBaTh TEPMOCTONKOCTL CTeHKU Tpybonposoga. Koad-
hvumeHT obLero nepeHoca Tenna Ans NacTMKOBOro Tpybonposoaa BeIMUCAAT No opmyne

1_1 L
A1, L
Uy " Uy Tk (11)

rae U, — koabpuumeHT obLLero neperHoca Tenna Anist HemeTtannuueckoro Tpy6onposoaa, BT/(M?-K);
U,, — koacbpuumeHT obLero nepeHoca Tenna Ans Mmetannuyeckoro Tpyéonposoaa, B1/(m?-K);
L — TonuwuHa cTeHoK Tpybonposoaa, M;
k, — koatbpULMEHT TENMONPOBOAHOCTU MaTepuana CTeHok Tpybonposoaa, BT/(mM?-K).

W3-3a gononHUTeNbHON TEPMOCTOMKOCTM CTEHOK HEMETANIMYECKOro Tpy6onpoBoAa BO3HUKHET pasHULIA TEM-
nepaTyp ¢ BHeLUHe 1 BHYTPeHHEl CTOPOH CTeHKM TpyBonpoBoaa, T. €. TeMnepaTtypa ¢ BHELUHEN CTOPOHbI CTEHKU
TpyGbl U TEMMepaTypa XUAKoCTU ByayT HEOAMHAKOBLIMU, B OTIIUME OT MeTannmyeckoro Tpy6onposoaa. MNoatomy
HeobxoAnMMO yUnTLIBATEL TEMNEpaTypy XUAKOCTH.

[ns HemeTannu4yeckoro Tpybonposoaa

p

w
Ten = uct T, (12)

rae T; — TeMnepatypa xugkocTu, °C.
®opmyna (12) — aTo yMepeHHoe yrpoLLeH/e CAOXKHON 3aaayuun, BKNovatoLLen B ceba Kputepun, Bbixodst-
Lme 3a Npegensl obnacTy HacTosLero ctaHaapTa. M3roToBUTenn Bcex pesncTUBHBLIX pacnpeaeneHHbIX 3NeKTpo-
HarpeBaTener AoMKHbI NpegocTaBNATbL AaHHble 0 TemnepaType 060104KN AN KOHKPETHBIX MPUMEHEHUI.
BbixogHas MOLLHOCTL BbIGpaHHOro anekTpoHarpesaTterns 4omkHa obecnevnsaTh YCTONHUBOCTb KOHCTPYK-
LMW1 1 COOTBETCTBOBATL TEMMEPATYPHOMY Kriaccy Wv niobbiM ApYruM orpaHU4eHUaM MakcumManbHON Temnepa-

TYpbl.
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6.8 CBegeHUA 0 KOHCTPYKLUMN

6.8.1 MpoeKTHO-KOHCTpYKTOpCKan AOKyMeHTauus
Ona paspabotku 3chpeKTUBHON KOHCTPYKUMM 3nekTpoHarpesaTtens nNpu NPoeKkTUpoBaHUM Heobxoaumo
Ucnonb3oBaTb COBPEMEHHBIE AaHHbIE 0 TPYBONPOoBOAAX U BHOCUTL B KOHCTPYKLIMIO U3MEHEeHUS Npu Mobbix nepe-
CMOTpax cneuudukaumin u YepTexei, UMEoLLNX OTHOLLEHWE K aMeKTpoHarpeBaTeibHoW cucTemMe.
Mpwy cozgaHnn KOHCTPYKLIUK 3NEKTPOHarpesaTens NpMMeHsiioT Nobele (MNK Bce) cneayloLme anemMeHTb:
a) MapameTpbl TEXHOMOMMYECKOro npoLecca:
1) AokymeHTauus o knaccudurKaLmm 30H;
2) Bnok-cxema cCTeMbl;
3) AeTanbHble YepTexu o6opyaoBaHus (Hacocsl, knanaHsl, PUILTPLI U T. A4.);
4) TemnepaTypa BO3ropaHus rasa wnv napa, BblaensoLerocs B npoLecce;
5) npouecchbl, cnocobHble Bbi3BaTh MOBLILLEHWE TeMnepaTypsl Tpybornposoaa, Hanpumep BeiXoa napa
UMK 3K30TEPMUYECKUE peaKLn.
b) MapameTpsl Tpybonposoaa:
1) YepTexu pasmeLLeHUsi 060pYAOBaHNS (CXEMbI, Pa3pesbl);
2) yepTexu Tpybonposoaa (CXeMbl, USOMETPUYECKUE YePTEXU, NEPEUHV NTUHUIA);
3) cneuyndpukaLmmn Tpybonposoaos.
¢) TpeboBaHWsA 1 AaHHbIE O TENNOU30NSALMN:
1) TeMnepaTypHble MapameTpbl KOHCTPYKLNK;
2) cneumndukaLn TEMNOU3oNALNY;
3) MnaHbl ycTaHOBKM TEMNonsonauum;
4) BeAOMOCTb Matepuanos.
d) SnekTpuyeckune napameTpsl:
1) aneKkTpUyecKUe CXeMbl (JIMHWUW, SIIEMEHTHI);
2) cneumncukaLmm anekTpoobopyaoBaHus;
3) nHdbopmaums 06 obopyaoBaHWK;
4) pyKOBOACTBA MO MOHTaXYy W aKcnnyaTauumn obopyaosaHus;
5) BeaomocTb MaTepuasos.
6.8.2 MNepeyHn nzomMeTpuU4eCKMX BUAOB UNU KOH(Urypauun anekTpoHarpeBaTensa U avarpaMmmbl
pacnpegeneHus Harpysku
HaHHble Anga pacyeTa U yCTAHOBOYHbIX YEPTEXel pacnpeaesieHHOro anekTpoHarpeBaTens AoMKHbI BKITHO-
yatb B cebsi:
a) paHHble AN pacyeTa:
1) knaccudmkaumst B3pbIBOOMACHLIX 30H, BKIIOYAsi caMylo HU3Kyl0 TemnepaTtypy BocriamMeHeHus Ana
Ka)XA0W 30HbI (€Cny NPUMEHSIETCS1);
2) obo3HaueHuve TpybonpoBoda Unu HoOMep NMHUK;
3) paamep u maTepuran Tpybonpoeoaa;
4) TN, HOMUHANbHBIA pa3Mep, ToMLWMHA U KoadduumeHT Tennounsonauunm (k);
5) o603HayeHWe anekTpoHarpeBaTens UM HoMep Lenu;
6) TeMnepatypa, KoTopyto HeobxoaAMMo nNoaaepPXuBaTh;
7) MaKcMManbHas TemnepaTypa npoLecca;
8) MrHMManbHas TemnepaTypa oKpyXaroLlen cpeabl;
9) MakcMarnbHas Bo3feicTByloLLLas Temneparypa (ecnu npumeHsieTcs);
10) makcMmansHas TemnepaTtypa obLUMBKK (ecnin TpebyeTcs);
11) noTepu Tenna npv nogaep>kaHnm 3agaHHol TeMnepaTypbl Ha eauHKLY AWHbI Tpy6onpoBoaa;
12) napameTpbl Harpesa (ecnn TpebytoTcs);
13) MoLLHOCTL B BaTTax (BT) Ha eaAMHULY ANWHBI 3M1eKTpoHarpesaTtens npu nogaepXaHuy 3agaHHow
TemnepaTypbl;
14) obLLas MoLLHOCTL B BaTTax (BT);
15) nyckoBoOW TOK B LieN 1 TOK B YCTAHOBUBLUEMCS PEXUME;
16) BegOMOCTb MaTepuanos.
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b) YcraHoBOYHbIE HYepTeEXN:

1) ycTaHoBO4HbIE HepTexu 060pyA0BaHUS B USOMETPUYECKON MPOeKLUA;

2) MecToHaxoxaeHue Tpybonposoaa ¢ HoMepamu NIMHWUIA;

3) MecToHaxoXaeHWe CUNOBbIX Pa3beMOB, KOHLIEBbIX YINOTHEHWIA, AaTUYMKOB TemMnepaTypbl (€cnum npu-
MEHATCA);

4) anivHa TpyGonposoaa;

5) oTHOLLEHWe Tpacckl HarpeBaTens K AnuHe Tpy6onposoaa;

6) AnuHa anekTpoHarpesaTens;

7) DononHUTenbHaa AnvHa anekTpoHarpesaTens, NpUMeHsieMas Ans knanaHos, TpyBoaepxatenei n
ApYrux cuctem TennooTsoaa;

8) paboyee HanpspkeHue;

9) Homep 1nu 06o03HaYeHWe NaHenu pacnpegeneHus sHeprum, obosHadeHne U ycTaBKv annaparypsl
aBapuWiiHoW curHanusaumm 1 ynpaeneHus.

6.9 QHeprocucrema

3aluTa napanensHo Lienv anekTpoHarpesaTens AomkHa BbiTb CnocobHa oTKoYaTL YTEYKU ToKa Ha 3eM-
I110 V1 TOKU KOpOTKOro 3aMblkaHus (cM. 4.4 IEC 60079-30-1). OTkIioMeHMe MpoBOAUTCSH YCTPOWUCTBOM NS 3aLLUThI
obopyaoBaHKNsA OT 3aMbIKaHUsi Ha 3eMIt0 C HOMWHASTbHBIM TokoM cpabaTbiBaHua 30 MA 1Ny annapaTtoM 3aluThl,
CMocoBHLIM NpepBaTh 3aMblkaHWe Ha 3eMnto, UCMONb3yeMbiM COBMECTHO € COOTBETCTBYIOLLEN 3aLLMTON Leni.
YcTaHaBnveaeMbli ypoBeHb NpepbiBaHWA AN HACTparnBaeMbIX YCTPOWCTB 06bI4HO Ha 30 MA BbiLLIE YPOBHS eMKO-
CTHBbIX YTEYEK 3/1eKTpoHarpeBaTens, ykazaHHbIX M3roToBUTENeM anekTpoHarpesaTens. Ecnv yctaHoBneHHbIe cuc-
TeMbl 06CIYXXMBAIOTCA U KOHTPONUPYHOTCS BbICOKOKBANUGULIMPOBAHHLIM MepcoHanoM, a noctosiHHas paboTta
Lenu Heobxoanma ans 6esonacHoi paboTel 060pYAOBaHUS UMK NPOLIECCOB, TO AOMYCKaeTCsl He OTKIo4aTh CUC-
TEeMy NpW oBHApYXXEHWW 3amblKaHU Ha 3eMno, ecnu npeaynpexaarLlmii curHan 6yaeT rapaHTMpoOBaHHO
noaTBepKaEeH.

6.10 NMyck npu HU3KOW TeMnepaType OKpyXarLlein cpeabl

HoMWHanbHas MOLLIHOCTL 1 XapakTepUCTUKN yCTpOVICTB TOKOBOW 3aLLMTbl AOSKHBI COOTBETCTBOBATL 3MEKT-
poHarpesaTtesibHbIM CUCTeMaM, eClin BO3MOXEH UX NYCK NP HU3KKUX TeMnepaTtypax Opr)KaIOLIJ,eVI cpenpl. lo-
nonHUTenbHas I/IHCbOpMaLLVIﬂ M pekoMeHdauun ana noaobHbIX Clny4vaeB coaepXaTca B UHCTPYKLUMUAX U3roToBUTENA
SNeKTpoHarpesaTens.

6.11 OnuHHble Tpacchbl Kabens

anI MCnoJ1ie30BaHUN SJ'IeKTpOHaneBaTeﬂeVI C napannenbHbIMK LenamMi B ArNTMHHbIX Tpaccax kabens, yOenbHasa
MOLLUHOCTb B KOHLLE TPaCCbl MOXKeT GbITb MeHbLLE TEMNOBO MOLHOCTY B Hauane TpaccChbl N3-3a MOTEPb HAlNps>Ke-
HUs1. 3TO HeobXoaAMMO NMPUHUMaTb BO BHUMaHWeE NMpu onpegeneHumn BbIXOQHOW MOLLHOCTH SN1IeKTpoHarpesaresia n
pasMelleHn TeMnepaTypHbIX 4aTYNKOB.

6.12 AHanuz mogenu UMpPKyNALUn

Ecnun HeobxoauM KOHTPOSb KPUTUYECKO TEMMEPATYPbI, BCE BO3MOXHbIE PEXMUMbI OTOKA B CETU TPYGONpo-
BOJOB A0MKHbI ObITh YY4TEHbI NPU ONpeaeneHn cCerMeHTOB Lienm afeKkTpoHarpesatens. 310 NpounntoCcTpUpoBaHo
Ha npymMepe oborpeBaeMoro pesepayapa, nokasaHHOro Ha pucyHke 5. Bee Tpu Lienu pacnpeaeneHHoro anekTpo-
HarpesaTens ¢ pasaenbHbIMY perynstopaMmn Heobxogumel Ans nogaepaHus B TpybonpoBogHol cucteme 3a-
AaHHoOW TemnepaTypsl. Korga nogorpeeaemMblii NpogyKT BbiTekaeT 13 6aka yepes Tpyby A, uenm Ne 1 1 Ne 2
oTkntoveHbl U Lenb Ne 3, nporpeBatoLLas Tpyby, Mo KOTOPOW NPOAYKT He TeYeT, ocTaeTcs NogKItoYeHHoR. Ecnn
BCE TPU Lienu o6beanHWUTL B OHY C MCMONb30BaHWEM OOHOrO perynsTopa, Harpesatens Tpy6 6ea npoTekatoLero
notoka A unu B obectounBaeTcsa 1 Mx TemnepaTypa nagaeT Hke 3adaHHON.

O6BoaHas Tpy6a BOKpYr perynupytoLLero knanaHa — Apyroi pacnpocTpaHeHHbli cryvai, korga Heobxo-
AVMMO WCMob30BaTh AOMONHUTENbHBIE LIenK, Kak MokasaHo Ha pucyHke 6.

Ha pricyHkax 5 v 6 npuseaeHbl npuMepbl TpyBonpoBoAHBIX CUCTEM, Ha CXeMy KOTOPLIX A0MKHO ObIT 06pa-
LLeHO MoBbILLeHHoe BHUMaHWe. Tynukv 1 KonnekTopHble Tpy6onposoasl TpebytoT akkypaTHO yCTaHOBKN CUCTEM-
HbIX 3f1eKTpoHarpeBaTesibHbIX YCTPOWCTB 1 YCTPOWCTB YrpaBnieHns UMu.
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A — Tpy6a A; 6 — Tpy6a B; 7— uenb Ne 1 2 — ue
4 — 3apjenka x0No4HOTO KOHUA; 5 — TemneparTypHblid A
7 — o6orpesaemblii pesepsyap; 8 — 3agenka rop,

PucyHok 5 — Tpumep oborpeBaemoro

4 3 5 1

1— uyenb Ne 1; 2 — uenb Ne 2; 3 — uenb Ne 3; 4 — 3ajenka ropsyero KoHua;
5 — 3ajenka X0N04HOTO KOHUa; 6 — TemnepaTypHbIii AaTYuK

PucyHok 6 — Tpumep o6BOAHON Tpyb6bl

6.13 MeTopf, KOHTPO/IA TYNUKOB

JTOT MeToA, AonyCcKkaeTcs MCNONb30BaTh AJ/19 KOHTPO/ISA TeEMNEepaTypbl B C/IOXHbLIX TPYO6ONPOBOAHbIX CETAX U
KOJITEKTOPHLIX cucTeMax. MeTtof Takke MOXET O6biTb NPUMEHEH, KOrga He06X0AMMO NnogaepXnsars MUHUMAS b-
Hoe obLee YMC0 faTYMKOB TeMnepaTypbl Aaxe By ep6 aKkoHOMUM 3Heprun. MeTog 3akniyaeTca Bonpejerne-
HAN MECTOHAaXO0XAEeHUsA WIN U3roTOBJSIEHWUU CeKuMn TpybonpoBoaa, KoTopas:

a) MeeT CTaTUYeCKNA pexrnM NoToka B 11060 MOMEHT BPEMEHU;

b) Takne e TensoBble NOTEPU, Kak N 0CTasIbHasA YaCTb KOHTPOIMPYEeMO TPy6ONpPOBOAHON CUCTEMBI.

Torga He3aBMCMMO OT NapamMeTpoB MOTOKa BCe Cekuuu OyayT HarpesaTbCA. Bce cekumm co ctatmyeckumu
YCNOBMAMU NOTOKA BYAYT MMETb HEO6X0AMMOE KOIMUYECTBO Tena B YCNIOBUAX N3MEHEHUA TeMnepaTypbl OKpyxa-
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towielt cpeabl. Cekumn, Mo KOTOPbIM NPOXOAAT MOTOKU, MOTYT BbITk ManULLIHe HarpeTbl. MNpeumyulecTBo 3Toro
MeToAa COCTOUT, B OCHOBHOM, B KOMNPOMWUCCHOM COOTHOLLEHUM Mexay coepexxeHMeM SHEPrUM U SKOHOMUEN Ha
nepBoHavasbHbIX 3aTpatax. CneayeT NPosBASATL OCTOPOXHOCTL MPpW MPUMEHEHUM 3TOTO MeTOAA C TePMOYYBCTBI-
TesbHLIMW NPOAYKTaMU.

Taioke cnegyeT NpeaycMoTpeTb, BO-NEPBbIX, YTOGbI KOHTpoNMpyemasi TyNUKoBasi cekums Gbina JocTaTouHo
ANVHHON W TemnepaTypa B Hel He 3aBucena oT NoToka B CMeXHOM TpyGonposoae, BO-BTOPbIX, YTOBbLI AaTUMK
TemnepaTypbl HAXOAWICS Ha y4acTKe, He 3aBUCALLEM B OTHOLLEHUM TeMMepaTypbl OT NapaMeTpoB NOToKa.

6.14 BepTukanbHble Tpy6onpoBoabl

Ona ANWHHBIX BepTUKanbHbIX TPyGonpoBoaoB, ecnu HeobxoarMo TOYHOE perynvpoBaHne Temneparypbl,
TpebyoTca ase unu 6onee Leny perynuposaHus. N3-3a KOHBEKLMOHHON LIMPKYIISILIMKN ropsiveit XKUAKOCTU MOXET
BO3HWUKHYTb 3HaUWUTENbHasi pasHULLA TeMnepaTyp Mexay HWKHe 1 BepXHel YyacTaMn BepTUKasibHOro TpyGonpoBo-
Aa. MakcvmanbHasa 4nnHa uenv perynuposaHunsa 4nsa AnnHHOro BepTUKanbHoro Tpybonposoaa 3aBucuT ot gonyc-
Ka Ana noaaepXuBaemoi TeMnepaTypbl U XxapakTepUCTUK XXMAKOCTU BHYTpU Tpybonposoaa.

7 AnnapaTypa ynpaBrneHuUsi U KOHTPOns

7.1 O6wune TpeGoBaHuUs

HeobxoanMo ncnonb3oBats annapatypy ynpasneHUsl U KOHTPOIsS, OTBevatoLLyto TpeGoBaHUAM K NpuMeHe-
HUI HacTosILero cTaHaapTa 1 TpeboBaHNSM K MPMMEHEHMHO B MpoLieccax pasnuyHbIX BUAOB B COOTBETCTBUM CO
CTeneHbio KPUTUYHOCTM M TOYHOCTLIO TeMnepaTyphl npoLlecca, kak onpeaeneHo 8 4.3 4.4.

Takasi annapaTypa ynpaeneHus 1 KoHTpossi obecneurBaeT orpaH4eHne TemnepaTypbl, KOHTPONb KOPOTKUX
3aMblKaHWi Lieny pacnpeaeneHHoro anekTpoHarpesa, 3allyTy 0T CBEPXTOKOB U OCTATOYHOIO TOKa U OTKNHYeHNe
cuctembl. Heobxoaumo, 4tobbl Niobble A0MONHUTENbHbIE TpeboBaHUSA A5 KOHKPETHBIX NPUMEHEHWUI, YKaszaHHbIe
pa3paboTyMKoM anekTpoHarpesaTens Ans AaHHOW CUCTEMbI, Takke MONHOCTLI0 COOTBETCTBOBANW SKCNNyaTaum-
OHHbIM TpeboBaHKAM 1 TpeboBaHMAM Ge3onacHOCTU.

7.2 MexaHU4eckue KOHTponmnepbl

B mexaHu4ecknx KOHTpoJiepax, Taknx Kak TepMocTaThbl, UCNONbL3YyHoT No Bbl60py Asa npuHuuna: GumeTarn-
NNYECKUIA 3NEeMEHT UMW pacLLUUPEHNE XXUOKOCTH, 3aKNoYeHHON B |<0n6y nnu KOJ'I6y 1 kKanunnsap. NameHeHusa Tem-
nepatypbl Bbi3bIBaOT UBMEHEHWE MOJIoKEHNA pa6oqv|x SJTEKTPUHECKNX KOHTaKTOB, KOTOpbIe 3aMblKaloT NI pasMbl-
KaroT Uenb.

MexaHu4eckue KOHTponnepbl MPoYHbI, 0AHAKO orpaHUdeHHoe paccTosiHue AeNCTBUSA YyBCTBUTENILHOIO ane-
MeHTa He NMo3BoNAeT yCTaHaBIMBaTb ero ANCTaHUNOHHO Ha NaHenu, U KanubpoBka Ha MecTe 3aTpyaAHUTenbHa.
TepMOCTaTbI yCTaHaBNMBaloT Ha MecTe.

Mpn Bbl60pe TeMnepaTypHOro aatymka, MCnoJib3yemMoro BMecTe C MeXxaHU4eCKUM KOHTpoIiepom, criegyet
yYuUTbiBaTb MakCuMalibHOe HOMWHallbHOe 3HavYeHe TeMnepaTypbl AaT4uka U ero KOMNOHEHTOB, a Takke nobble
BO3MOXHble KOppOSVIVIHbIe BO34ENCTBYS.

KanunnsipHele 1 BumeTannuyeckme TepMocTaThbl AOMKHbLI UMETb BUA 3aLLMTLI, COOTBETCTBYIOLLUIA Knaccy
BSprBOOI’IaCHOVI 30HbI, B KOTOpOl7I BbIMNOJTHAKOT YCTaHOBKY.

7.3 OneKTpoHHbIe KOHTponnepbl

B aneKTpOoHHbIX KOHTPOMNNepax, kKak NpaBuso, UCNONL3YHT TEPMOMETPLI COMPOTUBIEHUS, MNIaTUHOBLIE Tep-
MOMETPbI CONPOTUBNEHWSI, TEPMUCTOPLI, TepMONapbl UK ApYrue TEPMOHYBCTBUTENBHbIE YCTpoicTBa. KoHTporne-
Pbl MOTYT HAXOAUTHLCA Ha PACCTOSIHUM HECKOITLKO COTeH METPOB OT 3/1eKTpoHarpeBaTesbHOM CUCTEMBI, U UX YacTo
yCTaHaBMMBAIOT Ha NaHeNV ynpaeneHus Wi KOMMYTaLWOHHOM NaHenu, pacnonaras Tak, Ytobbl 06ecreumTs yao6eTeo
ynpaeneHusa ans onepatopa v A0CTyN A1si IPOBEASHNUS PEMOHTA.

OTU KOHTPOSNEPbI BLINOMHSIOT 3NEKTPOHHYH0 06paboTKy curHana aatymka, 4tobbl NepeKnioYnTb 3NeKTpoMe-
XaHWU4eckoe pese nu NoynpoBoAHUKOBOE YCTPOUCTBO Ha ABYXNOSULMOHHOE UIK (ha3oBoe yrpasrieHue.

7.4 MpurogHocTb ANA NPUMeHeHus

[na cuctem 3awmThl OT 3aMep3aHust, A4Sl KOTOPbIX TOYHOCTL NoAAEPXKaHUsS TeMnepaTypbl AOMKHA COOTBET-
CTBOBATb TOMHOCTU TeMnepaTypbl NpoLiecca Tvna l (4.3.1), MoxeT noTpeboBaThLCsl TONLKO NpoCTast cUcTeMa yrnpae-
NeHns Ha OCHOBE KOHTPOSS BO3AyLUHOM cpebl. [Ins nosbiweHUs a¢hheKTUBHOCTU UCTIONbL30BAHUA SHEPrK 1 Ana
npoLeccoB ¢ ToUHocTbo Temnepatypbl Tuna Il unu il (4.3.2 n 4.3.3), HeobxoamMmMo paccmaTpuBaTh BO3MOXKHOCTb
MPUMeHEeHWA anbTepHaTUBHOW UMW I0ONOIHATENLHOR CUCTEMBI YNIPaBNEHUA Ha OCHOBE U3MEepeHUsl Temnepatypbl
BO3AyXa unu Tpybonposoaa.
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B 60nblUMHCTBE Cry4Yaes aneKkTpoHarpeBaTeny NPMMEHSIHOT ANt KOHTPONsS TemnepaTypbl npoleccor Tuna |l
unu 11, Tpebytownx usmepeHust TemrepaTtypbl TpyGONpoBoaa, ¥ UX YacTo 06opyaytoT, Mo MeHbLUelh Mepe, oaHUM
MEXaHNYECKUM TEPMOCTaTOM.

[Onsa cnyyaes, Korga perynvpoBaHue TeMmnepaTtypbl KpUTUYHO, UM KOrda TemnepaTtypy Heobxognmo pery-
nvpoBaTtk B yakoM AnanasoHe (Tun ll), moryT noTpeboBaTbcs hyHKLMN aBapUAHOM CUIHANU3aLym, Hanpumep ono-
BELL,eHUs1 O BLICOKOW UMW HU3KOW TemMnepaTtype npoLiecca v HencrnpaBHOCTU Lieny pacnpeaeneHHoro anekTpoHar-
pesatens. Korga ycnosus nnv pabovee 3agaHne TpebytoT 3Toro, criedyeT UCMoNb30BaTh 31eKTPOHHOE yrpasne-
Hue. CMCTeMbl YacTo OcHALLaT aBapUiHON curHanusaumen o LenoCTHOCTU Lenu, 3aMblKaHUW Ha 3eMITto, COCTO-
SIHUW CUCTEeMbI U YCTPOCTBaMM NepeKnoYeHns Npy BeICOKoW Temnepatype. B 3aBucumocTn ot TpeboBaHui k
cUcTeMe MoryT BbITb CKOHDUTYpPUPOBaHbBI CUTHABI O BEICOKOI TemnepaTtype Ansi NpuBedeHUs B AeNCTBIE aBapuii-
HOW cUrHanmaaummn Wnnm ycTpoicTaa 3aLmThl Lenu.

7.5 MecToHaxoxaeHUe KOHTponnepoB

OneKkTpoHHbIE KOHTPOMEePbl YACTO MPYNMNMPYIOT B 06LLEM LKady, KOTOPbIA AoMkeH COOTBETCTBOBATbL TpeGo-
BaHUAMM KraccuukaLn B3pbIBOOMACHLIX 30H Npy ee NpuMeHeHnn. CriegyeT rpynnMpoBaTth KOHTPONEpPs! 3a
npegenamm B3pbIBOOMACHO! 30HbI U yCTaHABNMBATL WX TakMM 06pa3om, YTobbl 06ecneunTb CBOBOAHbIA 1 Nerkuii
[AOCTYM K HAM 45151 TeXHUYECKOro 06CNyXUBaHWS 1 MOBEPKM.

7.6 MecToHaxoxaeHue [aTYMKOB

Yncno v MecToHaxoXaeHne AaTUMKOB OMpeaenstoTes KpUtepusiMm paspaboTkv TEXHOMOTMYECKOro npoLiecca.

[aTynkm gomkHbl 6bITb YCTaHOBMNEHbI B TOYKaX, MPEeACTaBUTENbHBIX AN NOAAEepKMBaeMON TemnepaTypbl.

Ecnu gBa nnu 6onee kabens anekTpoHarpeBaTtessi nepecekatTcsl UKW coeguHsIOTCs!, AaTYNKL AOMKHbI
ObITb yCTAHOBIEHbI Ha paccTosiHuM 1—1,5 M OT coeguHEeHs!.

Ecnu uenb anekTpoHarpesarensi BkiovaeT B cebsi TennooTsoasl TpybonpoBoaa U TEXHONorMyeckue Terno-
OTBOAbI UMW UCTOYHWKM TEMna, AaTuvK oSkeH BbiTh YCTAHOBMEH Ha cekLymn TpybonpoBoda B cucteme npuMepHo
Ha paccTosiHMM 1—1,5 M OT TEXHOMOMMYECKOro TeNO0TBOAA U UCTOYHMKOB Tenna.

Ecnu uenb Harpesa Tpybonposoda npoxoanT Yepes 30Hbl C pasHoi TeMnepaTypol oKpyxatoLle cpepl
(Hanpumep, BHYTPU 1 CHAPYKW OTaMN1BaeMoro 3gaHus), 4ns HOpMasibHOro perynmpoBaHus Temnepartypbl Tpy6o-
npoeoda MoryT noTpeboBaThcs ABa AaT4MKa U CBA3AHHbLIE C HUMMW YCTPOMCTBA YNpaBeHUs.

B cnoxHbix Tpybonposogax HeobxoaMmMo OLeHUTE MOAENW LIAPKYNSALMW NPoAYKTa AN BCeX BO3MOXKHbIX
YCOBWiA, Npexae Yem BbIbpaTb MecTo Ans AaTymka. MNogpobHas uHdopMaLms o Takol oueHke npuBeaeHa B 6.12
n6.13.

TemnepaTypHbIA AaTYUK 4NS perynpoBaHna A0MKeH ObITk yCTaHOBINEH TakuM 06pasom, 4Tobbl n3bexatb
NpsSIMOro BO3AEACTBWSA HA HEro TemnepaTypbl OT aneKTpoHarpesaTensl. [Jatuvk AomkeH bbITb HaaeXHO 3akpenneH
Ans obecneYveHnst XopoLLero TePMUYEcKoro KoHTakTa ¢ 060rpeBaemMbiM 06 LEKTOM.

TeMnepatypHasi HyBCTBUTENLHOCTL HEKOTOPLIX TEXHONOMMYECKUX MaTepuanos U HEKOTOPLIX TUMOB MaTepua-
1noB Tpybonposoga MoxeT NoTpeboBaTb NPUMEHEHMUS YCTPOMCTBA PErYNMPOBaHUS U YCTPONCTBa onpeaeneHns
BbICOKOW TeMnepaTtypbl. [JaTumk yCTpOACTBA perynupoBaHusi criegyeT ycTaHaBNMBATbL Nog yrioM He MeHee 90° K
OKPY)XXHOCTU anekTpoHarpesatens. [laTumk BbICOKOW TeMnepaTypbl MOXET HAXOAUTLCA B HeNocpeacTBeHHON 6nu-
30CTM OT afeKTpoHarpeBaTtesnsi ¥ UMeTb YCTaBKy Ha YPOBHE MakCUMarbHO A0NyCcTUMOW TemnepaTypbl Ansa MaTte-
puana unu cuctemsl 6e3 3anaca HageXXHoCTU.

[laTumK BbICOKOW TemnepaTyphbl, UCMONbL3yeMbli 15l orpaHudeHUsi TemnepaTypbl 060104k BO B3pbIBOONAC-
HbIX ra30BbIX cpeaax, A0NycKkaeTCsl ycTaHaBNMBaThL HEMOCPEACTBEHHO Ha aNeKTpoHarpesarene unu 3a ero npe-
Aenamu, 4yTob6bl He coszgasaTh TennooTeoda. Ecnu gaTtymk yctaHoBMNEH 3a NnpegenamMu snekTpoHarpesarens, yc-
TaBka cpabaTtbiBaHUS OMKHA BbITb HYKE MaKCUManbHOW TemnepaTypbl 060104KN, 4TOBLI KOMNEHCUPOBaTL pac-
CUMTaHHYI0 pasHuULly TeMmnepaTyp TpyObl 1 060M0UKN.

7.7 ABapuiiHas curHanusauus

7.7.1 O6wue TpeboBaHuA

OcHoBHasl (byHKUMSA Lieny aBapyiiHO CUrHanM3aumMm cocTouT B NpeaynpeXxXaeHUn nepcoHana o Tom, YTo
aneKTpoHarpeBaTesibHasi cuctema paboTaeT 3a NpeesioM CBOMX NPOEKTHLIX MapaMeTpoB U NO3TOMY ee HeobXxo-
VMO NPOBEPUTL 515l BO3MOXHOIO BHECEHMUS! U3MEHEHUA. Tun 1 pyHKUMS pa3nuyHbIX Lenein asapuinHon curHanu-
3aLuMK 3aBUCAT OT TexHonornyeckux TpeboaHuii (cM. 4.3 u 4.4). Jlioboe unu Bce cUrHanbHble yCTponcTsa unu
HeKoTOopble U3 HUX MOTYT BbITb BCTPOEHLI B 060pyAoBaHUe Ars perucTpaunm gaHHeix. Hanbonee yacto ucnonbay-
eMble YCTpoUCTBa nepeyvncneHsbi B 7.7.2—7.7 4.
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7.7.2 ABapuiiHasa curHanusauus Lenu aneKkrpoHarpeBarens

ABapuiiHasi curHanusauus Lenu aneKkTpoHarpeBaTebHoM cUCTeMbI, UcnonbayemMas Ans 0bHapyKeHus no-
Tepb M0 TOKY, MOTEPb HAMPSHKEHWS UMW HaPYLLIEHWSI LelTOCTHOCTY LIeny anekTpoHarpeBaTesibHOM CUCTEMbI, BKITHO-
YyaeT B cebs creytoLlme YCTPOUCTBA (HO He orpaHMInBaeTCs UMK):

a) yCTPOWCTBO M3MEPEHNS TOKA, KOTOPOE KOHTPOMMPYET TOK 3NeKTpoHarpesaTens 1 nogaeT aBapuiiHbIi cur-
Han, ecnu ToK NagaeT HUXKe 3aaHHOro MUHUMAaIBHOTO YPOBHS, NPy 3aMKHYTOM TEPMOPEryisiTope;

b) AaTunK HaNPsYKeHUA, KOTOPbIA KOHTPONUPYET HaMpPsKeHWe Ha KOHLLE CeTEeBOro anekTpoHarpesaTtens (0bbMHO
HarpeBaTenbHbI Kabenb, NoAKIIYeHHBIV NapansiensHo) U HanpskeHre Ha obpaTHOM MPOBOAE, YCTaHOBMEH-
HOM B CETEBOM 3/1eKTpoHarpesaTene;

C) AATYMKUN COMPOTUBIEHWS UMW LIENOCTHOCTU Lien, KOHTPONMpYoLLIMe Lienb afeKkTpoHarpesarens, koraa
cucTemMa OTKIoYeHa OT NeKTPUYECKoro NMTaHWsA. OBbIMHO CUrHAN UK MMMYITIbC HU3KOro HanpsXkeHUs nepedaeT-
Cl B 3M1eKTpoHarpeBaTenb U KOHTPOMpyeTCs.

7.7.3 CurHanusaTop neperpesa

CuvrHanusaTtopbl Neperpesa npegHasHadveHbl 415 BeINOSHEHUS creayoLmx dyHKUWIA:

a) curHan TpeBoru Npu HA3KoM TemnepaTtype. YkasbiBaeT, UTo TeMnepaTypa TpybonpoBogHOM cucTeMsl 1,
cneaoBarerbHO, TEXHOMOrMYeckoro Matepuana HKe YCTaHOBMIEHHOro MUHUMASbHOTO YPOBHS U YTO BO3MOXHO
nocregyollee oxnaxaeHve Ao TeMrepaTtypbl HKe 4onycTUMO paboyeii TemnepaTypbl, MpeaycMoTpeHHO npo-
eKTOM. OTO YCTPOWCTBO aBapuitHON curHanuaasmm BCTpansatoT B TEMIOBOE perie UKW yCTaHaBUBaoT OTAENbHO;

b) curHan Tpesoru Npu BbiCokoV TeMmepaType. YkasblBaeT, UTo TemnepaTypa TpybonpoBogHOW CUCTEMBI U,
crnegoBaTtenlbHO, TEXHONOrMYECKOro MaTepuana, NpesbIcuIa YyCTaHOBIEHHbIV MakcMalbHbIA YpOBEHb, U BO3-
MOXHO rocreaytoLlee HarpeBaHye 40 TeMMepaTypbl Beille 4oMyCTUMON paboyer Temnepatypbl, npegycMoTpeH-
HOW NpoekToM. Kak 1 curHannsaTop H13Koi TemnepaTypbl, 3TO YCTPOWUCTBO MOXET ObITb BCTPOEHO B TEMIIOBOE
perne Wnu ycTaHoBMEHO OTAENbHO.

7.7.4 pyrvue aBapuiiHble CUrHarNbHble YCTPOUCTBA

Opyrve aBapuiiHble CUrHanbHble YCTPOWCTBA BKtoUatoT B cebs credytowime (HO He OrpaHUUMBAaOTCS UMK):

a) curHanuaaTop 61o0KMPOBOYHOrO KOHTaKTa. ABapWiHbLIN cUrHan NoKasblBaeT, YTO KOHTAKTOP 3aMKHYT U B
Lienb a/ieKTpoHarpesaTens nogaeTcs nutaHue. 3To curHanbHoe YCTPOMCTBO NpedocTasnsieT onepaTtopy MHdopMa-
Luto, NoaTBEpXKAAtoLLY0 HOpMarbHYto paBoTy KoHTakTopa, Ho He obecneunBaeT HopMarnbHyto paboTy Lieny anex-
TpoHarpeBaTensi, eCr BTOPOI KOHTAKTOP Pa3OMKHYT UM HapyLleHa LIeNToCTHOCTb LIENK 3f1eKTpoHarpeBaTtens;

b) ycTpoiicTBa 3aLUnTbl OT OCTATOYHOrO TOoKa. YCTPOMCTBA C HOMUHANBbHLIM pabounm HanpsbkeHueM 120/240 B
nepeMeHHOro Toka, ¢ O4HUM YCTaHOBIIEHHLIM YPOBHEM TOKa NpepbiBaHUA, MOTYT UMETb KOHTaKTbl aBapuUnHON
curHanmaauum. 3Tn YCTPOCTBA KOHTPOMUPYIOT TOK YTEHKW neKTpudeckon Lenu Ha semnio. Ecnn obmin Tok
npeBbILLaeT yCTaHOBMEHHbIN A1 AaHHOMO YCTPONCTBA TOK NpepbiBaHWA, YCTPONCTBO OTKNIOYaeTCs, ykasbiBas Ha
HeucnpaBHOCTb UK NpepbiBaHWE NMUTaHKS Lienu. KpoMe Toro, 3TU KOHTPOSbHbIE YCTPOUCTBA MOMYT 6biThb TONBKO C
ofHoM byHKUNEN aBapUAHOM CUTHaNU3auuy;

C) aBapuiiHas curHanusauusl, ynpaensiemas Bblknouatesniem. 3ta curHanusaums, kKak npasuno, BknoyaeTcs
BroKVPOBOMHLIM KOHTAKTOM KOHTpOIiepa TeMneparypei;

d) ycTpOIACTBO M3MepeHUsi ToKa. ITO YCTPOCTBO COCTOUT U3 06X0AHOTO BhIKNOYaTENA TepMoperynsitopa u
amnepmeTpa Unu pese Toka 1 aBapuiHbIX CUrHANbHBIX YCTPOUCTB;

€) AvarHocTnyeckasi asapuiiHasi curHanusauus. 3ta curHanusaums BKNYaeTCa AUarHoCTUYECKON Lenbio
3NEeKTPOHHOro KOHTpOIsepa, nokasbiBasi HEUCNPABHOCTb BHYTPEHHEN Lieny ynpasneHns unn norMyeckoi cxembl
06paboTkn AaHHBIX.

7.7.5 UHTerpupoBaHHoOe ynpaBreHue

MoxeT noTpeboBaTbest 06beAnHEHWE ynpaBeHUsl 3NeKTpoHarpeBaTeNbHOW CUCTEMBI U LIENN aBapUINHOIA
CUrHann3auun ¢ LeHTpanbHoW (rnaBHON) CUCTEMON KOHTPONSA U yrnpasneHusa. HeobxoamMo yaenuts gonxHoe
BHUMaHUWe BbiGopy 060pyaoBaHWs, COOTBETCTBYHOLLEro BbINMOMHEHUIO Kak (yHKUMWIA yNpaBneHusl, Tak U KOHTPOnst
Ansa obecneveHust yCneLuHoN U HagexHoN nepeaayy AaHHbIX.

8 PekomeHaauum no YyCTaHOBKe, UCnbIiTaHUAAIM U TeXHU4YeCKOMy OGCﬂy)KVIBaHVII-O

8.1 BeegeHue

Kaxxgas snekTpoHarpeBarernbsHasi cuctema AoskHa CooTBeTCTBOBaThL TpeboBaHWAM KOHKPETHOTO npoLiecca
n yctaHoBku. CucTema BKoYaeT B cebs paa a3NemMeHToB, Nnoak/oyaemMbIX Ha MecTe, U NoaTomy Heobxoammo
y6eauTbCa, 4To NapamMeTpbl, UCTMONb30BaHHbLIE NPU NPOEKTUPOBaHUM, AEUCTBUTENbHBI HA MOMEHT MOHTaXa JI1eKT-
poHarpeBaTenbHON CUCTEMBI U BCE KOMMOHEHTbI yCTaHOBIEHbI NpaBusibHO. [ins o6ecneveHns acbcdbekTueHol pabo-
Thbl 1 6@30NaCHOCTU HEOOXOANMO NMPOBOANTL COOTBETCTBYIOLLIME UCTILITAHUST U TeXHUYeckoe obenyxusaHue.
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8.2 NoaroToBuTenbHas pabora

8.2.1 O6wue TpeboBaHuA

Bce paboThl criegyeT NPOBOAUTL B COOTBETCTBUM C KOHCTPYKTOPCKOWN AOKyMeHTaLumel Tak, 4Tobbl HU 0auH U3
yKasaHHbIX HUXe MYHKTOB He OCTaricsl HEBbINOMHEHHbIM.

8.2.2 Paspabotka rpachmka ycTaHOBKU U KOOpAUHALUSA

Henb3s HauuHaTh YCTaHOBKY afieKTpoHarpeBaTesbHON CUCTEMBI, Moka Bce BeTBU TpybonpoBoaa U eauHULLbI
obopyaoBaHusi He 6yayT UcnbITaHbl NoA AaBNEHWEM U BCe COOTBETCTBYIOLLME KOHTPOSbHO-U3MepUTesibHbIe Npy-
60pbl He ByayT yctaHoBMeHbI. [oBepxHOCTL 06bekTa, Ha KOTopol ByaeT yCTaHOBMEH afieKTpoHarpeBaTenb, A0MK-
Ha BbITb OUMLLEHA OT PXXaB4MHbBI, CMasku, Macna u T. 4. Jliobble ocTpble BbICTYMLI (Hanpumep, 6pbiarv MeTanna npu
cBapke, 6pbI3ry LieMeHTa 1 T. A.) 4oMkHbI 6bITb yaaneHbl. Bce NokpbITUS, B TOM YMCne N1akoM, HAHEeCEHHbIe Ha
HarpeBaeMble NOBEPXHOCTU, AOIKHLI COOTBETCTBOBATH MITAHUPYEMOMY NPUMEHEHWIO. YCTaHOBKa areKTpoHarpe-
BaTerbHOW CUCTEMbI A0MKHA BbITh COrnacoBaHa ¢ yCTaHOBKOW 06bekTa, TeNnonsonsaunmn U KOHTPONbHO-U3Mepu-
TenbHbIX NpubopoB, YTOOLI 3aBepLUMTL paboThl B cOOTBETCTBUK ¢ rpacdukoM. PazpaboTky rpadvka ycTaHOBKU
TenIon3onsauMn crnegyert BbIMOMHATL TONbLKO TOrAa, Koraa afnekTpoHarpesaTenb 6yaeT NONHOCTLIO YCTaHOBIEH U
UCTbITaH.

8.2.3 CooTBeTCTBUME OGOpYyAOBaHUA

Ha mecTe ycTaHOBKM anekTpoHarpeBaTtessi Heobxoaumo npoeepuTe 06opyaoBaHue, YTobel gnuHa Tpybo-
npoBoga W YACIO pe3epByapoB, KranaHoB, (riaHLUeB W KOMIMOHEHTOB COOTBETCTBOBANM pabounm yepTexam.
CreneHb oborpeBa TpybonpoBoaa 3aBUCUT OT YUCHa 3TUX dNeMeHTOB. Mpu BHECEHUN KaKNX-NNGO U3MEHEHWI B
oborpesaemoe 06opyaoBaHue cneumdurKaums MaTepuanos Qns nekTpoHarpesaTens Takke gofmkHa 6bITe nepe-
cMoTpeHa.

8.2.4 NMpueMka maTepuanos

Mpwy nonyyeHnn aneMeHTOB aneKTpoHarpeBaTens cneayeTt NpoBecTy 06LMIA OCMOTP, BKIOYast MOATBEPXK-
AeHue nonyyeHus matepuanos Tpebyemoro Tna v B Heo6xoaumom o6beMe, a Takke Bcew AokymeHTaumu. Heob-
XOAMMO CBEPUTL TUMbI BCEX 3MIeKTpoHarpesaTerneii C kKatanorom, NpoBepUTe MapKUPOBKU U3AENUA U YTAKOBKMK,
HOMMWHabHYH MOLLHOCTb, HOMUHASBEHOE HaNPsKeHWe, KONUYECTBO U cneuuantHble XxapakTepucTuki. Kpome Toro,
HeobXxoAMMO NPOBEPUTL HANIMYUE UHCTPYKLIMIA MO MOHTaXY U cepTudunkaTa CooTBETCTBUS UKW AeKapauunn 0 CooT-
BETCTBUMN OT HOTUGULIMPOBAHHOIO OpraHa, ecrim ol TpebytoTea.

8.2.5 CknagupoBaHue U TpaHCNOPTUPOBKA

MaTepuanbl criegyet XpaHuTb B 3aLUMLLEHHOM CyxoM MecTe. MaTtepuarbl crieflyeT BblaasaTh TONbKO Toraa,
Kor4a oHW HeoBbXoaWMbI Ha CTPOUTENBHOW NToLLaaKe, YTODbI M36ekaTb HEHYXKHO TPAHCTIOPTUPOBKK U CIyYaiHbIX
NoBpPeXAEHUNA.

8.2.6 MepcoHan

MepcoHan, 3aHMMaroLLMIACS YCTAHOBKOW, UCMBITaHUEM Y TEXHUYECKUM 0BCYXKMBAHWEM aNeKTpoHarpeBa-
TenbHbIX CUCTEM, JOSKEH NPOTU 06yyeHWe ansa paboTbl ¢ NPUMEHeEHWEM creluansHbIXx MeTogoB. MoHTax gon-
»eH BbITb OCYLLEeCTBEH Mo Hag30poM KBaTMULMPOBAHHOIO SMEKTPMKa, NpoLleaLLlero AononHUTeNbLHoe obyye-
HWE Mo aneKTpoHarpesaTenbHLIM cUCTEMaM AN NPUMEHEHUS BO B3PbIBOOMACHbLIX ra3oBbIX cpeaax. Tonbko cne-
LWanbHO 06yYeHHbIN NepcoHan AoMKEH BbINOMHATL 0C060 OTBETCTBEHHYHO PaboTy, HaNpUMep ycTaHOBKY coeau-
HEHWIA 1 KOHLIEBYO 3aaernKy kabenst.

8.3 YcTaHoBKa aneKTpoHarpeBaTenbHbIX Lenewn

8.3.1 KoopauHauus MOHTaXHbIX paboT U npoBepka o6opyaoBaHus

HeobxoarnmMo uMeTb YepTexu obbekTa U pacHeTHbIE AaHHbIE 3NekTpoHarpeBaTesnbHbIX Lenel 4ns koopau-
HaLuM MOHTaXHbIX paboT. [Jo ycTaHOBKM Tpy60onpoBoa B 3aBOACKOM UCTIONHEHUW 1 Apyroe 06opyaoBaHne OOMmk-
Hbl 6bITb CBEPEHBI € YepTexammn obbekTa. JTlo6oe n3MeHeHMe No CpaBHEHMIO C YepTexXamn MOXeT noTpe6oBaTb
N3MeHeHUs aneKkTpoHarpeBarensl. YCTaHoBKa afeKTpoHarpeBaTeribHON cUcTeMbl AoMkHa ObITh CKOOpAUHMPOBaHa
C ycTaHOBKOW Tpybonposoda, TENI0U30MSLMN U KOHTPOMNBbHO-3MepUTENbHbIX NPMBoPOoB AN obecnedeHUs 3aBep-
LWeHus paboT B 3annaHUpoBaHHbIN CPOK.

MaroToBuWTENb 3NEKTpoHarpeBaTensLHON CUCTEMbI AOMKEH NpeAoCTaBUTh cneLmanbHble MHCTPYKLUK AN
aneKTpoHarpeBaTenel U pasHbIX TUMOB KOMMOHEHTOB cUCTeMbI. IHCTPYKLIMK AN KOMIOHEHTOB W aneKkTpoHarpesa-
Tenen, npeaHasHa4YeHHbIX 41151 NPMMEHEHWS B 6e30MacHbIX YCNOBUSIX U B3PbIBOOMACHbIX ra30BbIX Cpefax, A0K-
Hbl 6bITb YETKO MAEHTUDULMPOBAHI.

8.3.2 MNpoBepku nepeas MOHTaXOM

CnegytoLime NpoBepkX AOMmKHbI 6bITb NPOBEAEHbI, U MX pe3ynbTaThl A0MKHbI ObITh 3aperncTpupoBaHsl B
KOHTpOrnbHOM TabnuLe NpoBEpKM 1 B MPOTOKONE, aHaNIorMYHOM NpuBegeHHOMY B Tabnuue 2. OTOT NPOTOKON Takke
cregyeT ucnonb3oBaTh AN onpeaeneHnsi COoTBETCTBUSI KOHCTPYKLMM 3NeKTpoHarpeBaTens yCrnoBMaM MOHTaxa.
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a) Heo6xoaMmo BbINOMHUTL BU3yasibHYO NPOBEPKY afieKTpoHarpeBaTtenel Ha OTCyTCTBUE NOBPEXAEHWIA.
MpoBepKy LenoCcTHOCTH Lienu U n3onsiLmmn credyet NpoBOAUTL Kak OKOHYaTeNbHYto npoeepky. ConpoTuBneHne
n3onsauuK cnegyeTt U3MepsTh B COOTBETCTBUM C 8.3.4.

b) UHanBmnayanbHele yCTpoicTBa ynpaBneHys credyeT NpoBepuTb, YTobbl yoeauTbes B NpaBUNbLHOCTY Ka-
NMBPOBKY, BKIOYast (HO He orpaHnYMBasicb 3TMM) NMPOBEPKY YCTaBOK U AManasoHa paboueit TemnepaTypsi.

¢) K naHensm ynpaeneHus, U3roToBneHHbIM U cobpaHHbIM (hUPMOI-NOCTaBLLMKOM, A0IkHA ObITb NpUNoxe-
Ha JOKyMeHTaLWs, CBUAeTeNbCTBYOLLAs O TOM, UTO BCSA MPOBOAKA, KOMMNOHOBKA U (hYHKLIMW NPaBUNbHLIE U Npo-
LK npoBepky. Mocne nonyyeHusi naHenen ynpasneHust Ha Mecte MoHTaXka HeobxoaMMo NPoBECTU oBLLUIA Oc-
MOTP, C Liefiblo YOeanTbCsl, YTO NpU NepeBo3Ke He BO3HUKITO NMOBPEXAEHUIA.

8.3.3 OcmoTp

OneKTpoHarpeBaTenu He AOMKHbI UMEeTb HAKAKUX BHELLHWX noBpexaeHuin. CoeguHeHus, npeasaputensHo
BbIMNOMHEHHbIE Ha 3aBOAe, OOMKHbI BbITb ZOCTATOUHO NPOYHBLIMM, UTOOLI BblAepXKaTb OXXuaaemble YCIioBUS BO
BpeMsl yCTaHOBKM.

8.3.4 UcnbiTaHne conpoTUBMEHUsS N3ONALUN

HeobxoavMo U3MepUTb CONPOTUBIEHWE N3ONSILIUK OT NPOBOAHUKOB 3NEKTpoHarpesaTess 4o MeTannuyec-
KO onneTku, MeTannmyeckon obLLINBKA UM OPYToro 3KBUBANEHTHOIO 3/1eKTPONPOBOAHOIO MaTepuana npyu MMHU-
MarnbHOM UCMbITATeNbHOM HanpshkeHun 500 B noctosiHHoro Toka. OgHako HacToATENbHO pekoMeHayeTcsl Uc-
nonb3oBaTh 6oMee BbICOKME UCNbITaTENbHbIE HAMPSDKEHUA: SNEKTpoHarpesaTenu ¢ MMHepanbHOW nsonsauuei
OOMKHbI BbITh MCNbITaHbI NpY HanpsbkeHUW He Bonee 1000 B nocToAHHOrO Toka, a anekTpoHarpeBaTeny ¢ nonu-
MepHoI n3onaumnern — npu 2500 B nocTosiHHOro Toka. MamepeHHoe conpoTUBNEHMe U3oNALUN A0MKHO BbITb He
mMeHee 20 MOwm.

8.3.5 3ameHa KOMNOHeHTOB

HonyckaeTcs 3aMeHa KOMNOHEHTOB CETEBOro 3NeKTpoHarpeBaTens B COOTBETCTBUM CO CrieayoLLmMMn npa-
BMNaMK:

a) KOMMOHEHTbI, CrielaribHO yKa3aHHbIe B UHCTPYKLUUW M3rOTOBUTENSA MO MOHTAXY UK TeXHUYecKkoMy 06-
CNY>XUBaHUIO, AOMYCKAETCA 3aMeHSTb NOA0BHLIMU KOMMNOHEHTaMK, TONBKO €CAIM OHW NPOLLNN cepTudmrKaLuio;

b) Apyrve KOMMOHEHTbI, YKa3aHHble B MHCTPYKLIMMA U3rOTOBUTESISI O MOHTAXKY UMW TEXHUYECKOMY 06CIyXXu-
BaHWO, MOTYT BbITb 3aMeHeHbI NI0BbIMM KOMMTOHEHTaMU COOTBETCTBYHOLLLErO HOMUHANA;

C) KOMMOHEHTLI, BXOASLLME B COCTAB CUCTEMbI 3NEKTPONPOBOAKA, NUTAaOLWLEN CEeTEBOW aNeKTpoHarpesa-
Tenb, MOryT ObITb 3aMeHeHbIl JI0GLIMU KOMMOHEHTAMW COOTBETCTBYHOLLIErO HOMUHANA, CornacoBaHHLIMU C OpraHu-
3alpent, akcnnyaTupyroLlei JaHHY YCTaHOBKY.

8.3.6 OnpepgeneHne MecTononoXxeHsA UCTOYHUKA NMUTAHUA

MecTonornoxeHne UCTOYHWKA NUTaHWs oMKHO BbITk onpeaeneHo A0 yCTaHOBKW dneKTpoHarpesaTens. Pac-
npegenvTensHble KOPOBKX criegyeT ycTaHaBNMBaTh TakuM 06pasom, YToGbl M30NAUNSA aNeKTpoHarpesaTens He
morna 6bITk NoBpexaeHa B MecTe BBoAa B pacnpeaenutensHyo KOpoGKy.

Tabnwuuya 2 — poBepkn nepen MOHTaXOM

3nemeHTbl ANA NPOBEPKM 3ameyvaHun

1 MONHOCTBIO NI CMOHTUPOBAH W NpPOBEpeH Jlio6ble cBapoyHble paGoThl MM UCNbITAHWUA NOA,
06bekT U yOpaHbl Nv BCe BpemeHHble onopbl? HeT | paenenvem, npoBoaMmble nocne ycTaHOBKW 3M1EKTPO-
Y Ha HarpeBaeMoil NOBEPXHOCTU OCTPLIX KPOMOK, | HarpeBaTens, MOryT Bbi3BaTb NOBPEXAEHNA YCTPOWCTBA

OpbI3r OT CBAPKN WU HEPOBHOCTEN? (cm. 8.2.2,8.3.7.1u1 84.1)

2 Ha kakylo noBepxHOCTb yCTaHABNMBAETCA INEKT- Moryt notpeboBatbcs cneumanbHble Mepbl Npeao-
poHarpesaTenb — CTalnbHYI0 UM HEMeTannu4ec- | CTOPOXHOCTW, €CNK 3Ta NOBEPXHOCTb — LWNNGOBAH-
Kyto? HasA HepXaeewwas ctanb, HeMeTannM4Yeckun mare-

pvan unu ToHKoCTeHHasn Tpy6a

3 COOTBETCTBYIOT 1M MPOEKTY HarpeBaemble ane- Ana nonHon yBepeHHOCTH, uTO oborpeBaeTca 3a-
MEHTbI MO pasmepy, pacronoXeHwio 1 T. 4.7 AaHHasa Tpyba, NCnonb3yloT COOTBETCTRYIOLLYIO CUCTE-
My Hymepauuu Tpy6

4 Bbina nu 3agaHa ycTaHoBKA BHYTPEHHEro Cnosi MoxeT 6bITb NpUMeHeHa ANA ynydylWweHus pacnpe-
donbrn OO MOHTaxa anekTpoHarpeBaTensa? penexuva tenna
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OkonyaHue mabnuust 2

OnemeHTbl ANA NpoBepKu 3amevaHuna
5 Bbeina nu 3agaHa yctaHoBka crosi honbru nocne MoxeT 6bITb NPpUMEHeHa Ans NpeaoTBpaLLEeHUs
MOHTaXa anekTpoHarpeeatens? obepThIBaHWA 3anekTpoHarpeBaTtens Tennon3onsauun

WM 4ns ynyuleHnsa pacnpegenexsus tenna

6 MoxeT N1 NOTOK NPoAYKTa NpU HOpMarbHbIX UK 370, KaKk NpaBuNo, YYMTLIBAIOT HA CTaguM paspa-
aBapuiiHbIX  YCNOBUSIX AOCTUIHYTL Gornee BbiCOkux | OoTkM; ogHako ganbHeliwee obcyxaeHne ¢ NepcoHa-
TEMNEPATYP, {YeM Te, KOTOpble CMOCOGEH BbIAEPXMU- | 1IOM YCTaHOBKM MOXET MokasaTk, 4To Gbina ucnone3o-

BaTb 3NeKTpoHarpeeatens? BaHa HeBepHas WNKu yctapeBwas uHdopmaums

7 MmeeTtca nu B HanU4um gOKyMeHTaUMs K 3MneKT- He ponyckaeTca BHeceHWe HUKAKMX U3MEHEeHWUN
poHarpeBaTenbHol cucteme (paboune vepTtexu, | 6e3 aHanusa [oOKyMEHTaUUM SNEKTpoHarpeBaTelb-
pacyeTsl M MHCTPYKUuK)? HOWM CMCTeMbI, Nockonbky Ansa obecneveHusa HGesonac-

HOW paboTbl HEOBXOAUMBI TOYHbIE pacHeTbl

8 MoryT nn Tpy6bl UM NMOBEPXHOCTU PaCUMPATLCA B atom cnyvyae Heob6xoauMMO NPUHATL Mepbl Npe-
UMW CKUMAaTBCS Takmm obpasom, |4Tobbl co3gaBaTb | OOCTOPOXHOCTWM BO u3bexaHue NoBpexaeHun
HanpsbkeHne B KakoW-Mbo 4acTu sreKkTpoHarpeBa-
TenbHOW cucTembl?

9 B03MOXHO 1M BO3OeiCTBME BHELHUX (haKTOPOB PacnonoxeHHan psagoMm HarpesatenbHasa uenb
Ha JaTuvku TEnnoBoro pene? MOXET BMUSTH HA AATHMK

10 Kak anekTpoHarpeBaTtenb AoMmKeH ObiTb YNOXeH CnepgyeT npoBepuTb pacHeTHYIO Harpys3ky Ha eau-
Ha TpyGonpoeode B COOTBETCTBMM C MPOBKTOM — | HULY AJIMHBI TPYGbl (MK NNOWaan NOBEPXHOCTH), HTO-
cnupanblo unu auraaroo6pasHo? Obl onpeaennTb, AOMKEH N Harpesatent GbiTb yno-

XEeH Cnupanbio unu 3uraaroobpasHo

11 Croco6Hbl N1 XONOAHbIE BbIBOAbI, €CIU OHW YC- Ecnn xonogHbii BbiBOA AOIKEH HaXoAUTbCS Nop
TAHOBMEHbI, BblAEPXaTb KOHTAKT C HArPeTOW NOBEPX- | TennousonsiuMen, oH AOIKEH ObiTb TEMNMOCTOMKUM
HOCTbIO?

12 MopgelumBaeTcst MM TpybonpoBoa B cTennaxe B atom cnyyae HeoGxoaumbl crieumarnbsHblie Mepbl
ans Tpy6? NnpefoCcTOPOXHOCTH, YTOOLI obecneunTb 3awmTy Ten-

non3onsaumMm oT atMocEEPHbIX BO3AEUCTBUM B TOUKaX
noABeLIMBaHusI

13 MmeeTcsa N B HaNWMuMmM MOIHbIA KOMIMNEKT Aep- HNo6aBrneHne NpoMexyTOYHbIX Aepxatenen no-
xatenew Tpy6? 3lHee MOXeT Bbi3BaTb NOBPEXOAEHWE 3MeKTpoHarpe-

BaTenbHOW CUCTEMbI

14 Umetotcs nu B TpybonposBoge npo6ooTtbopHbie/ OHu moryT 3aTpyaHsATb MNKU UCKMOYaTh YCTAHOBKY
BbINYCKHbIE JIMHUM, KOTOPbIE OTCYTCTBYIOT Ha YepTe- | HarpeBaTenbHOW CUCTEMBI, MOXeT noTpeboBaTbes
xax? nepecMoTp AOKyMEHTALMW 3MeKTpoHarpesarerns

15 Mcnonb3oBaHbl nu npu paspabotke o6opyaosa-

HUSl pyrMe napameTpbl, KPOME YKa3aHHbIX B Mpo- —
EKTHON JOKYyMeHTauum?

16 MoaxopaT nu anekTpoHarpeBaTenu, KOHTporne-
pbl, pacrnpegenuTernbHblie KOPoOkW, nepekniovarte-
nv, kabernbHble BBOABI W T. 4. ANS UCNOMb30BaHUS
BO B3pbIBOOINACHOI ra3oBoW cpeae u B yCNOBUSIX OK- —
pyXawlluen cpefibl, U 3aWMWEHBlI M OHU COOTBET-
CTBYIOLLMM 00pa3oM OT KOPPO3UKN U NPOHNKHOBEHUSI
KUAKOCTU U TBEpAbIX YacTuu?
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8.3.7 YcTaHOBKa 3neKTpoHarpeBarenen

8.3.7.1 O6wwe TpeboBaHns

OneKkTpoHarpesaTeny 4oMKHbI BbITb yecTaHOBNEHbI HA Tpybonposoae 1 06opyAOBaHUM HA YACTOMN, POBHOW
MOBEPXHOCTW B COOTBETCTBUMN C UHCTPYKLMSIMU n3roToBuTeNst. Ocoboe BHUMAHWeE cneayeT o6paTuTb Ha dpnaHupbl,
KnanaHsl 1 Apyryro apMaTypy, OpUeHTUPYS anekTpoHarpesaTesiv Takum 0bpasoM, 4Tobbl NpeaoTBpaTUTL NOBPEXK-
AeHwue OT OCTPbIX UM 3a3yBpeHHbIX MOBEPXHOCTEN, a Takke NoBpeXaeHWe OT yAapoB, TPpeHUs U Bubpauun. Heo6-
XOAUMO BbINOMHUTL MPOBEPKY U ybeanTbes, YTO anekTpoHarpesaTerb, BbIBOALI, B TOM YUCNE U XonoaHbli(ble)
BbIBOA(bI), MOTYT BbiAepXaTb ABMXKeHWE 1 BUBpaumio Tpybonposoaa 1 obopyaosaHus.

MOHTaXXHWK AOKEH MNoHMMaTh 3Ha4YeHUe areKTpoHarpeBaTenbHON cucTeMbl AN obecneveHnst oAHOPOAHO-
ro Harpesa Tpybonposoda v gpyroro o6opyaoBaHNs U MOMHUTL, YTo 06opyaoBaHUe ¢ GonbLUei Maccoit 1 Tenno-
oTBOAOM noTpebyeT AOMONHUTENBHOO anekTpooborpesa. SnekTpoHarpesaTenb AoMKeH GbiTh yCTaHOBNEH Tak,
4TOOLI CO34aTh Kak MOXHO Bornee BnnakniA KOHTaKT ¢ HarpeBaemol NoBepPXHOCTLIO. Korga Takon KOHTaKT HEeBO3MO-
)KEH, Harnpumep Ha KnanaHax, 4omnyckaeTcs UCNOMb30BaTh TEMIONPOBOAHOE YKPLITUE U3 paccHUTaHHO Ha onpe-
AeneHHyto Temnepatypy MeTannuyeckol osibrin Unu gpyrix TeNNonpoBOAHbLIX MaTepuanos.

AnekTpoHarpesaTesnb He A0MKEH NMETL CKINaAoK, CKPYYMBAHWIA, €ro 4acTu He AOMKHbI YaCTUYHO Nepekpbl-
BaTbCH, NepecekaTbCcs Uy conpukacaTbest Mexay cobol, ecrn 3To He NPegyCMOTPEHO cneunanbHO B UHCTPYK-
uusax noctaslyika. CnegyeT ob6paTuTb BHUMAaHWE Ha MUHUMAsbHLIA paguyc usrmba, onpeaeneHHblil U3roTosu-
Tenem.

Mpu ycTaHOBKe 3neKTpoHarpeBaTesnein 4onyckaeTcsl UCMONb30BaTb TOMLKO MOANTMHHbIE KOMMOHEHTLI. B npo-
TUBHOM crnyyae cepTudmrKaLUsi CUCTEMbI OKAXKeTCH HeAeWCTBUTENBHOI.

8.3.7.2 MNpsimas npoknagka

Heckonbko NpsiMbIX anekTpoHarpesaTtenei MoryT 6blTb paBHOMEPHO pacnpeaerieHbl Mo OKpYy>KHOCTU Tpy6o-
nposoga. Heobxoaumo npegycmoTpeTb A0NONHUTENBHYIO ANVHY 3neKTpoHarpeBaTenst, YTobbl KoOMNeHcUpoBaTh
[OMONHUTENBHLIE MOTEPU TENMA Ha AepXaTensix Tpyo, noaseckax, aHkepax U T. 4.

8.3.7.3 CnupanbHas npoknaaka

Ha tpy6onpoeoge v 060pyaoBaHnM Heo6xoarMmo BbIMOSTHUTL pa3MeTKy LLAroB crivpanuy 4o yknagku kabe-
N8 cnuparnbto, HAYMHas OT TOUKW MOSKIIOYEHUSA 3/1EKTPUYECKOrO MUTaHWSA U NogaepKueas HeborblUoe HaTsKeHne
aneKTpoHarpesaTensl BO BpEMS ero yknaaku. He gonyckaeTcs war cnupan MeHblle MUHUMAsbHOTO, YKazaHHO-
ro B WUHCTPYKLMKU NOCTaBLLMKa.

CnvpanbHyto Npoknaaky CreayeT BoINoSHATL Takum 06pasom, 4Tobbl knanaHel U T. 4. MOXHO 6blno nerko
CHATb UK 3aMeHUTb. Ecnn B KoHLe oborpeBaemMoit cekLm ocTancsa nsbbiTok anekTpoHarpesaTens unu ero He
XBaTWUMO, LUar cnnpanu cregyeT yKopoTUTb UK YANMHUTL, 4TOObI cnupasnb 6biia paBHOMEPHOWN B COOTBETCTBUN
C NPOEKTOM.

MpumeyaHune— HecMoTps Ha To, 4TO cnvpanbHasl mpoknagka 6onee noaxoaut ANsA KOPOTKUX BETBEMW,
TpyGonpoBogoB M 06OpyAoOBaHWA, MPOKMagKa MpsSIMbIX MapannenbHbiX NUHWA - MOXeT GbiTb  npeanovTUTENnbHeW
M3-3a NPOCTOTbl YCTAHOBKN U TEXHUYECKOIO OGCny)KMBaHVIﬂ.

8.3.7.4 BcTpoeHHoe 0b6opyaoBaHue (Hanpumep, KranaHbl)

HononHuTenbHan AnvHa aneKkTpoHarpeBaTens AoskHa 6bITb NpeaycMOTpeHa B KOHCTPYKLIMK TS KOMINEHCa-
LUK aonornHUTenNbHbIX NOTepb Temnna Ha KnanaHax, dnaHuax, gunstpax, Hacocax u T. A. 3Ty ANWHY cnegyet
NCNonNbL30BaTk B COOTBETCTBUM C UHCTPYKLMSIMM NOCTaBLLMKA.

QnekTpoHarpeBaTesb criedyeT ycTaHaBNMBaTh TakuM 06pas3oM, 4ToObl MOXHO BbIIo ero CHATbL U 3aMeHUTb
YNNOTHEHWS (HanpyMMep NpoKnagku Ha cnaHUEBLIX COEAMHEHUSIX) WU NPOBECTU TEXHUYecKoe obcrnyxuBaHue
BCTpoeHHoro o6opyaoBaHust (Hanpumep, KnanaHoB 1 ¢unsrpoB) 6e3 nospexaeHus. Ecnu anekTpoHarpesarenu
nepecekatoT BO3MOXHbIE UCTOUHUKW yTeueK, Hanpumep draHLbl, OHW AOMKHBI BbITb YCTAHOBIEHbI TaK, YTObbI
KOHTaKT C BbITEKalOLUM BeLLLeCTBOM 6bliT MUHUMAIbHLIM.

8.3.7.5 3akpenneHue 1 HanoxeHue 6aHaaxa

KpenekHble NpUHaanexxHoCTW AOSKHbI BbiAEepXXUBATb MakCUManbHyLo TeMmnepaTypy U YCIOBUSI OKpYXXato-
Lweit cpeabl. Mpy NpsiMoii Npoknaake HarpeeaTens Ux creayeT ycTaHaBNMBaTh ¢ NpomexyTkamu He 6onee 300 Mm,
npv cnupansbHoi npoknagke — He 6onee 2000 mm. [JononHutensHble KpenneHus creayeT ycTaHasnueaTtbh Ha
KorneHax, cprnaHuax v Apyrux NnpensirCTBUsIX.

M pwumeyaHune— Merannuueckue 6aHgaxmu cregyeT UCNONb30BaTh TOMBKO ANsl KPEMeHWs 3NeKTpoHarpesa-
Tenen ¢ LenbHoMeTanMyeckon oblwmBkoii Ha TpybonpoBogax M obopyaoBaHMM M 3aTAMBaTL MX ANA NOAASPXaHUA
KOHTakTa ¢ oborpeBaeMoi NOBEPXHOCTbIO. CNUWIKOM CunbHasi 3aTsbkka MOXET NOBpeauTb SnekTpoHarpesartens.
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8.3.7.6 N3amepeHue conpoTUBNEHNUS SNeKTpoHarpesaTenst

Mpoueaypa ucnbiTaHusi, NpuBeaeHHas B 8.3.4, gomkHa 6bITh BbIMOMHEHA Ha BCEX aNeKTpoHarpeBaTensix
nocrne ycTaHoBKU.

8.3.8 CoeauHeHUsn 1 KOHUeBas 3agenka

Heobxoaymo npaBunbHO BLIMOMHATL KOHLEBYHO 3aAerKy anekTpoHarpesaTenel Bcex Tnnos. CoegnHeHns 1
BbIBObI, BbIMOMHEHHbIE HAa pabouell nnolazke, A0MKHbI TOYHO COOTBETCTBOBATbL UHCTPYKLIMSIM MOCTaBLLMKA.
O6opyaoBaHWe ¢ KOHLIEBOW 3a4enKoi, BoINMONHEHHON Ha 3aBoae, HeobxoanMo 0CMOTPEThb C Lienbto yoeanTbes,
YTO 33JerKa BbINOSIHEHA MOMHOCTLIO 1 NpaBWIbHO 0603HaueHa W/unu MapkmpoBaHa B cooTBeTcTBMK ¢ IEC 60079-30-1
(pazaen 6). MoHTaXHUK JomKeH MPOBepUTL COOTBETCTBE HOMWHAMBHOMO 3HaYeHWsl TemnepaTypbl coeauHeHUi 1
KOHLLEBOW 3a4€rK/ YCIMOBUAM 3KCNyaTaumu.

Heobxoavmo npoBepuTh NocneaoBaTebHble 3NeKTpoHarpeBaTenu, KoHLeBas 3afeka KoTopbIX A0SKHA
6bITb BbINOSIHEHA HA MECTE C Lienblo Y6eanTbCs, YTO MOHTaXHas 4nnHa COOTBETCTBYET NPOEKTHOW ASNINHE U Ha-
rpyske. Ecnu koHUeBas 3agenka anekTpoHarpeBaTeneil ¢ MMHepansHOW 30MsiLMen OCyLLECTBSIETCS HAa MecTe
MOHTa)Xa, 0Tpe3aHHble KOHLbI He0BX0aMMO HeMedEeHHO repMeTM3NPoBaTh A4J1s1 NpeAoTBpaLLeHUs] MonagaHys Bnaru.
[ns napannensHbIX anekTpoHarpeBaTene obLLas AnnHa Lenu He AomKHa bbiTb 6onbLue ANWHBI, pEKOMEeHA0BaH-
HOW N3rOTOBUTENEM.

8.3.8.1 KomnnekTbl Ans NoaKntoYeHns

KomnnekTbl ANst NoAKTYEHNs 3NeKTpoHarpeBaTenst AomMKHbI ObITb HAAEXHO CMOHTUPOBAaHLI B COOTBET-
CTBMU C MHCTPYKLMAMI NOCTaBLLMKA, 3aLlluLLeHbl AN NpeaynpexaeHns BHeLLHero noBpexaeHns 1 yctaHosne-
Hbl TaK, YTobbI NpeaoTBPaTUTL MPOHUKHOBEHMWE BOAbLI UMW APYTUX 3arpsa3HSOLLMX BELLECTB, KOTopble Mornu 6ol
oTpuuUaTENbHO NOBMMATL HA MX UCMOSNB30BaHNE UM UCTIPaBHOCTb.

8.3.8.2 PacnpegenutenbsHble Kopobku

Llenv anekTpoHarpeBatensi 4o/kHbI ObITh NoAcoeanHEHbI K pacnpedennTenbHbeIM kopobkam, cepTuduum-
POBaHHbLIM AN COOTBETCTBYHOLLLErO B1Aa 3allmThbl 1 UMEOLLM COOTBETCTBYIOLLYIO CTeNeHb 3alnThl. Pacnpeae-
NUTENbHbIE KOPODOKIM AOMKHBI BbITb PACMONOXEHbI Kak MOXHO Brvke K TOUKe BbiXxoda aneKkTpoHarpesarens u 4o-
nyckaTb Nntoboe paclumpeHne Tpy6bl. Kpbilku pacnpegenutensHbix KOpobok HUKOraa He criedyeT OCTaBnsThL OT-
KPbITBIMA.

8.3.8.3 XonogHble BbIBOALI

Heobxoarmo npoBecTy NpoBEpPKY C Lenbio yoeanTbes, YTOo LWBLI BOAOCTOWMKUE, Korga aTo NPUMEHUMO, Y
3asemneHne aercteyet. XonogHble BbIBOALI, MPU UX NCMOMNb30BaHNM, OMKHbI BbIXOAUTbL U3 TEMMON30NSLUN Ta-
KuM 06pa3om, 4Tobbl He 4ONYCTUTL MNPOHUKHOBEHWS BOALI MW APYTMX 3arpsa3HSAOLLMX BellecTB. B mecTax, rae
XOnoAHbIe BbIBOAbI BLIXOAAT YEpE3 TEMNOU30NALMIO, OHW OOSTKHbI ObITh 3aLLULLEHbI.

XonogHble BbIBOAbI CliedyeT ycTaHaBNMBATL WU M3MEHsITb Ha paboyeii noLuagke TonbKo B CTPOroM CooT-
BETCTBUW C pEKOMEHAALMAMM NOoCcTaBLLyKa U YCIOBUSIMIU MPYMEHEHUSI B COOTBETCTBUN € cepTudmnkaumeit. Ecnin
XonofHble BbIBOABI COEAUHEHbI C 3NIEKTpoHarpeBaTensiMm B MeTanimdeckon obonouke namkoin MArkum unm Teep-
ObIM NPUMNoeM, HY 3NeKTpoHarpeBaTesn, H1 BbIBOAbI HEe AOMKHbI UMETb U3rMboB BONM3N NasiHbIX COEANHEHWIA.

8.3.8.4. KabenbHble BBOAbI M YNIIOTHEHWS 3/1eKTpoHarpeBaTens

YnnoTHeHus n/mnm kabenbHble BBOALI, MOCTABMSIEMbIE COBMECTHO C 3M1€KTpOoHarpeBaTensiMum, 4okHbI BbITh
cepTuMLMpOBaHbI. YNNOTHEHUS] AOMKHbI ObITh MOMHOCTLIO YCTAHOBMNEHbI B KOPOOKY 1 nogkaThl Ans obecneveHnst
MonHoN repMeTUYHOCTW. Hencnons3syemble BBOAbI crieqyeT 3aKkpbITh 3arnyLkamu. Ecnv ncnons3ayoT Hepesbbo-
Bble BBOAbI, pasmep BBOAA A0SKeH obecneunBaTs 4OCTATOUHbIN 3a30p Ans pe3b60oBOW HacTy YNNoTHEHUS, NpK
3TOM KOHTpraiika 4ormkHa ObITh 3aTsHyTa C YMOTHATENLHON Waibol Ans YNnoTHeHNsI canbHrKa B 06oouke.

KoHLeByto 3aenKy NpoBOAHUKOB BbINONHAT (8.3.8.9) ToNbKo nocne BbINOMHEHUS BCeX ApYTrux coenHe-
HWUI 1 KOHLLEBBIX 330K, a Takke Nnocne nsMepeHnsi ConpoTUBneHns nsonsauum uenu (8.3.8.8).

8.3.8.5 TpeboBaHUsi K 3a3eMIEHNIO

TpeboBaHus K 3a3eMneHUto cregyoLme:

a) BHELUHsI MeTannnyeckas obonodka, MeTannunyeckas orneTka uiv gpyroi akBMBaneHTHbI 3MeKTponpo-
BOAHbIN MaTepuan anekTpoHarpesaTens AosmkeH 6bITe NpUcoeguHEH K cUcTeMe 3a3eMieHus Ans Co3aaHus Ha-
OEXHON Lienu 3a3eMsIeHnst;

b) B ycTaHoBKax, B KOTOpPbLIX LieMb 3a3eMIeHWs] 3aBUCUT OT MeTanM4ecko obonoYku, MeTanamieckomn
ONMeTKN W OPYTroro 9KB1BaNEeHTHOIo 3/1eKTPONPOBOAHOIO MaTepuana, cnegyeT yunTblBaTb XMMUYECKOoe CoMnpo-
TMBIEHWE MaTepuana, ecriv BO3MOXHO BO34eACTBUE arpecCUBHbLIX MapoB UMW XXUOKOCTEN;

C) ONneTKM 1 060NOYUKN N3 HEPXKaBEIOLLLEeH cTanu, Kak MpaBusio, UMELOT BbICOKOE COMPOTUBIIEHWE U HE MOTYT
obecneunTb HagexHyto Lienb 3asemreHnsi. Heobxognmo paccMoTpeTb anbTepHaTUBHbIE CpeacTBa 3a3eMIeHUs
U JOMONHUTENBHYIO 3aLUUTY 3a3EMITEHUS.
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8.3.8.6 CoeanHeHrne, cpallimBaHne n UsSMeHeHus1

CoeauHeHwue, cpallmBaHue U U3MEHEHUA aMieKTpoHarpeBaTtens Ha MecTe yCTaHOBKU crnefyeT BbINOoMHATbL
TONbKO B CTPOrOM COOTBETCTBUM C UHCTPYKUMAMU nocTasLuuka. MposegeHne Nio6oii U3 3TUX paboT Bo B3pLIBOO-
nacHo 30He aHHYNUpyeT cepTuduKaT afieKTpoHarpeBaTenst Ha ero NpUMeHeHNe Bo B3pbIBOOMACHON 30He.

3970, B YaCTHOCTU, OTHOCKTCS K N06LIM U3MEHEHUSIM, BHOCUMbIM B 3NeKTpoHarpesaTeniu, Tak kak nio6oe
N3MeHeHWe eaAUHUYHON ANNHbI BEI30OBET 3MEHEHWUE TEMIOBOW MOLLHOCTU afleKTpoHarpeBaTens v NoenusieT Ha
TemnepaTypy o6onoqku. UsmeHeHus aomkHbl 66T 3adMkcMpoBaHbI B JOKYMEHTaLUU CUCTEMBI.

8.3.8.7 OkoHueBaTtenu

OkoHueBaTenb anekTpoHarpesaTens AoMkeH GbITb HaIeXKHO YCTAaHOBMEH B COOTBETCTBUN C UHCTPYKLIUAMA
N3roTOBUTENSA U 3aLLMLLEH OT MEXaHWYECKOro MOBPEXAEHUS U MPOHUKHOBEHWS BOAbI UMW APYTX 3arpsA3HSAIOLLNX
BELLLeCTB, KOTOpble MOryT HebnaronpUATHO NOBAWATL HA Ero UCTIONb30BaHWE UMW NPUTOAHOCTL B 3KCTUTyaTaLUN.

8.3.8.8 NcnbiTaHne conpoTUBNEHNA N30NALMK LENW aNeKTpoHarpesaTens

Ucnbitanune, ykazaHHoe B 8.3.4, cneayeT BLINOMHATL HA BCEX LIENsIX anekTpoHarpesaTenell nocne MoHTaxa.

8.3.8.9 KoHueBas 3agenka npoBoAHWKOB

BbiBoAbl 40MKHBI BbITH 4OCTATOHMHOIO pasmepa U ¢ COOTBETCTBYIOLLIMMM XapakTepUCTUKaMK NS NoaKode-
HWS K HAM NPOBOAHWKOB, KOTOPbIE MOTYT 6bITb OAHOXUBHLIMU U MHOTOXUITEHBIMU NPOBOAAMU UNK PONLION.
Heo6xoanmo 3a4ncTuThb U3onsiLmio Bo n3GexaHne NnoBpexaeHUsa NpoBOAHNUKOB.

MpeccyeMble nnu 06XMMHbIE coeauHUTENN A0MKHBI BbITb COOTBETCTBYIOLLIETO pasmepa U TUNa, yTeepKaeH-
HOro AN AaHHOro NPOBOAHMUKA. IHCTPYMEHT ANa onpeccoBKy A0MKeH COOTBETCTBOBATL AaHHOMY TUMY apMaTy-
pbl 1 6bITb B UCNPABHOM COCTOSIHU.

OnekTpoHarpesaTenu, KotTopble 6binn ycTaHOBNeHb! 6e3 BbINONHEHWS! KOHLLEBOW 3a4esku, 4OMKHbI ObITh rep-
MEeTU3NPOBaHbLI ANSA NPeAoTBpaLLeHNs NonagaHWs Bnarv 1 sawuLLeHbl oT MOBPeXAEeHWS 40 BbINOMAHEHWS KOHLe-
BOW 3aenKku.

8.3.8.10 MoaroToBka AOKYMEHTaLUK

Tun, ANWHA U ANEKTPUYECKUE XapaKTEPUCTUKN KaXKQoro anekTpoHarpeBaTtens AoMmkHbI 6biTb 3anucaHbl Ans
BKMHOYEHST B OKOHYATENbHbIV BapyaHT AOKyMEHTauUMW. ToUKWM coeanHeHUst HeobGxoaumo 3adpukcupoBaTh B AOKY-
MeHTaLWM Ans BBOAA B CXeMbl Tpybonposoaa W U3MepuTenbHbIX Nprbopos.

8.4 YcraHoBKa annapartypbl ynpaBneHUs U KOHTpons

8.4.1 O6wue TpeboBaHusA

OTBeTCTBEHHOCTb 33 YCTAaHOBKY annapaTypbl ypaBneHus U KOHTpONs U pacnpeaenuTesbHbIX LWUTOB HeceT
MOHTaXHUK. DTN YCTPONCTBa 0OecnevmBaroT, Kak MUHAMYM, 3aLUMTY OT CBEPXTOKOB U TOKOB KOPOTKOTO 3aMblKa-
HUS1, a Takke oTkNoYeHne. OBbLIMHO NpedycMoTpeHa Ta Uy uHas oopma perynvpoBaHUs Unu orpaHUYeHns Tem-
nepatypbl 4ns rapaHTumn 6esonacHoi TeMnepaTypbl N NOBLILUEHUS SHEPreTUHECKoR oTaau M.

8.4.2 MpoBepka cooTBeTCTBUA 060pyAOBaHUA

BribpaHHble KOHTpoNIepsbl, TepMocTaThl, 4aT4YUKU U CBAI3aHHbIE YCTPOMCTBA AOMKHbI COOTBETCTBOBATL Tpe-
60BaHWsIM KO BCEl CUCTEMe B OTHOLLEHWM paboyeii TeMnepaTypbl, cTeneHu 3awmTsl (IP) 1 Buaa B3pbiBo3alwmThI.
CepTudbmkaums aneKkTpoHarpeBaTebHbIX CUCTEM MOXET MpeanucbiBaTh UCMONb30BaHME crieunanbHbIX KOMMOHEH-
TOB. B Takux cnyyasix 06si3aTenbHO MCNoNb30BaTh TOMNBLKO Te AeTanu, KOTopble ykasaHbl M3roTOBUTENEM.

8.4.3 TepMoperne U KOHTpornbHble yCTPOUCTBA

OaTtunkm Tepmopene MoryT nn6o BbITs ycTaHOBNEHEI HA TPY6e, TMBOo HenocpeACTBEHHO U3MEPATL Temnepa-
Typy cpedbl. Kak npasurnio, npuMeHsItoT PeancTUBHbIE AaTUVKW TeMnepaTypbl, TepMocTaTthl € KanuinisipHeIMU TPY6-
Kamu 1 Tepmonapbl. Bce ycTpoiicTBa KOHTpoIs TeMnepaTypbl Uin AaT4MKU AOSKHBI COOTBETCTBOBATL BUAY B3pbl-
BO3aLLWTLI MO CTaHAapTy.

Ecnu gaT4unkv ycTaHORNEHbI HA NOBEPXHOCTM 06bekTa, HeobxoanMOo athdeKTUBHOE TEMMOBOE COMPSKEHNE.
AvamMeTp 1 AnvHa AaTYNKOB MOTYT BIUSTh HA pe3ynbTaThl U3SMEPeHVs TeMnepaTypsl.

MonapaHwe BoAbI U KOPPO3MOHHOrO Mapa MOryT Bbl3BaTb OTKA3 TennoBbIX perne. Kpbillika kopryca pene
BCcerga gomkHa bbITb 3aKpbITa 40 YCTaHOBKW, BO BPEMSI U MOCre YCTaHOoBKW, KpOMe cryyaes, Korga ee Heobxoau-
MO OTKPbITb AN NOMYYeHNs gocTyna.

8.4.4 DaTuyuKun

8.4.4.1 Obwue TpeboBaHUS K yCTAHOBKE AaT4yuMKa

JaTumk gonxkeH 6biTb YCTAHOBIIEH M OPUEHTUPOBAH B COOTBETCTBUM C MHCTPYKLMSIMI NocTasLLmka. He cne-
AyeT pacnofiaraTb 4aT4Y/K B 30HaX HArpeBa BHELLUHWM TEMSIOBbLIM U3/TyYeHWeM, CONHEYHbIM U3MydYeHneM, TEXHONO-
rMYecKUM TEMNOM Unn Bbnunan oborpesaemoro sganHus. HeobxognmMo NpuHATE Mepbl K TOMY, 4ToBbI AaTyKK npa-
BUIIbHO onpeaensn TemnepaTypHble YCNOBUS Kak BHYTPY 30HbI, 06orpeBaemMoii aneKkTpoHarpeaTenem, Tak v Ha
yaaneHvn oT koHua Tpy6el unu ot Tpyboaepxatens. Jatunku, MsmepsitoLLme TeMnepaTypy okpykatoLLei cpedbl,
OOIKHbI ObITb YCTAHOBMEHbI HA OTKPLITOM BO3AYXE.
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Mpu ycTaHOBKe gaTuvka Heob6xoaMmMo ob6ecneynTb ero XopoLnii TEN/I0BOW KOHTaKT ¢ TPy60nNpoBOAOM Un
060pyA0BaHMEM M 3alMTy NPOTUB NonagaHus TeNA0M30NALNM MeXAy HAM 1 HarpeBaemoli NoBepxHOCTblo. Cne-
AyeT NPUHATb Mepbl K TOMY, YTOOblI He NoBpeAuTb KanuaisapHyto Tpyoky, TepMonapy wam BbiBOAbl TEpMOMETPa
CONPOTVB/IEHUS UM AATUHMK U HE Bbl3BaTb 3TUM OLUMOKY HaNagKu.

Ecnn Heo6xo04MMO HenocpeAcTBEHHOE N3MepeHVe TeMnepaTypbl cpeabl, AaTUNK AO/MKEH BbITb YCTaHOBNEH
B U3MepUTEe/IbHbIX KaHanax B COOTBETCTBYIOLLEE NOJIOXEHWNE, HAaNnpUMep Bbille BO3MOXHOIO YPOBHSA wWiaMa B
pesepByapax.

MN36bITOK KanunnsapHoi Tpy6KM MOXeT 6bITb NPONYLLEH NoA TeNI0M30nauMelt, ecnmn ToNbko obLwas anvHa He
npesbiwaeT 1 M, MOCKO/IbKY B 3TOM C/lydae 06beM Kanuinisapa MOXeT 6bITb TakUM, YTO OH OTPULLATESIbHO NOB/NU-
€T Ha Hanagky.

CnepyeT NPUHATL MepPbI K TOMY, YTOObI KanunnsapHas Tpybka, TepmMonapa Win BbIBOAbl PE3UCTUBHbIX AaTuu-
KOB TeMMepaTypbl BbIXOAUAN U3 TENNOU30MALNN TakuM 06pa3om, 4Tobbl BHYTPbL He nonajana snara.

Bo MHOrux ciyyasix MecTonoioXeHne gartyvka onpefensercs Ha atane npoekTnpoBaHus cuctemsol (7.6).
CrneuunasnbHble MeToAbl YCTAHOBKM [ATUMKOB npuseneHsl B 8.4.4.2—8.4.4.5.

8.4.4.2 YcTaHOBKa fatymMka Tepmoperne

[aTtunk TepMoperne ycTaHaBIMBalOT Ha NOBEPXHOCTU TPYObl UM 060pyA0BaHUA B MNOJSIOXEHNE, B KOTOPOM
onpegensemoe 3HayeHne Temnepatypbl 6yaeT npeacTaBuTeNIbHbIM A5 Beeli cxembl. JaTuuk Ao/mMKeH 6biTb ycTa-
HOBJIEH TakK (PMCYHOK 7), 4TOGbI Ha HEro He BO3AelCTBOBaIa TeMMepaTypa 3NekTpoHarpesartens unv gpyrue dak-
TOpbI, Hanpumep TEN/1I00TBOASALLNE YCTPONCTBA M COSTHEYHOE U3/TyUeHNMe.

8.4.4.3 YcTaHOBKa gatuymka ycTpoincTBa orpaHnyeHns Temneparypbl

[aTunk pene orpaHuyeHns TemnepaTypbl ycTaHaB/IMBalOT HA NOBEPXHOCTU TPY6bl K 060pyA0BaHUSA B MO-
NIoXeHve, B KOTOPOM onpegensemas Temnepartypa 6yaeT npeAcTaBUTeNbHON A5 BCeli cxeMbl. 415 TOro 4tobbl
TensoBoe pesie TOYHO pearmpoBasio Ha MakCMMasibHY0 TemnepaTypy NOBEPXHOCTW 3/1eKTpoHarpesaresisi, Heo6xo-
AUMO yaennTb 0cob0e BHUMaHNe BbIGOPY MECTOMNOIOXKEHMSA, cnocoba KpenaeHmsa nycTaBku. ITOT MeTod ycTa-
HOBKM aTy/Ka OCHOBAH Ha M3BECTHOM COOTHOLLEHUM MexXay TeMnepaTtypoli 0bopyAoBaHNS U TemMnepaTypoli 060-
JIOYKM 3/1eKTpoHarpeBartens NpuaaHHoOW BbIXOAHON MOLLHOCTW. MprMep TUMMYHON YCTaHOBKM faTuMKa pene TeM-
nepaTtypbl NpuvBefeH Ha PUCYHKe 7.

HeobxoAnmo ycTaHOBUTL pene Takum obpa3oM, 4To6bl TemnepaTtypa 060104K/ 3NeKTpoHarpeBaTens He
npesbiwana npefesibHy0 TeMnepaTypy B HauxXyALWwmnX yCrioBusax (Hanpumep, HanpsxxeHne +10 %, anekTpoHarpe-
BaTe/flb Ha BEpXHeEM npejese 4oNyCTMMON MOLLHOCTM, OTCYTCTBUE KOHTaKTa a/ieKTpoHarpesarenis ¢ Tpybonposo-
Jom/o6opyfoBaHneM, BbiCOKas TemMnepaTtypa oKpyxalolein cpefbl, OTCYTCTBUE BHELLHel KOHBEKLUN).

[na uenein anekTpoHarpeBaTens, npefHasHauyeHHbIX 4159 NPUMEHEHNA C YCTPOCTBaMu perynpoBaHns
HanpsXeHus, BO3MOXHa yCTaHOBKa AaTYnMKoOB C NPUMEHEHVEM MEeTOAO0B, NMpuBeLeHHbIX B 8.4.4.4, 8.4.4.5. 31u
MeTOAbl NO3BO/IAIOT ONEepPaTMBHO pearnposBaTb Ha 6bICTPblE U3MEHEHWSA TeMNnepaTypbl 060/104KN 31EKTPOHArpeBa-
Tens, Bbi3BaHHbIe 0TKA30M YCTPONCTBA PeryiMpoBaHus HanpsxeHus.

PucyHok 7 — TunuyHasi ycTaHOBKa fJaTyMka CMCTEMbl YNpaBfeHUs W gatyuka Tepmopene
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8.4.44 PerynmpoBaHue ¢ orpaHMYeHnem TeMNepPaTypbl C MOMOLLbIO AaTUMKa Ha NOBEPXHOCTU 3N1EKTPOHAr-
peBatens

Ha puvicyHke 8 nokasaHo, 4To faTunK TemnepaTypbl yCTaHOB/IEH HENOCPEeACTBEHHO Ha a/1eKTpoHarpesarene,
KOTOPbIV HAX0AWTCA B NPSIMOM KOHTAKTE C HarpeBaeMoii NoBepXHOCTbI0. 151 06ecneyeHnst TOYHOro TEMNI0BOrO
CONpsXeHus C afieKTpoHarpeeartenieM Heo6Xo04MMO yCTaHaBMBATbL AAaTUMK C NPOKNAAKOM M3 MeTannnueckol
¢honbIY UM TENSTIONPOBOAHLIM KOMMAYHAOM.

Heo6xoArMO NPOBEPUTL, YTO MECTOMOJIOXKEHUE AaTunKa SBASEeTCA TUNUYHBLIM 4151 CAMOIi ropsiveit Touku.
CpeACcTBO KpenneHns atunka Ha anekTpoHarpeBaTesie f0/IXHO rapaHTMpoBaTh, YTO KpPEneHne fatumka He oc-
NabHeT co BpeMeHEeM U NMoj Bo3aeiicTBMEM TeMNepaTypbl, a TakkKe Npu 6yAyLLeM TEXHUYECKOM 06CyXMBaHUN.

ITOT MeTOof, YCTaHOBKM laTumMKa He SIBNISIETCSt METOL0M U3MEPEHNS Camoli ropsiueli YacTu anekTpoHarpesa-
Tens (kotopasl, BEPOATHO, HAXOAUTCS B TOUKE, T4e OTCYTCTBYET KOHTAKT C 060pyf0BaHNEM). YKa3aHHbIli MeToz,
cnepyeT NCnosib30BaTh TOMBKO NPY 3a4aHNM YCTaBKM PENe Ha YPOBHE HWKE NpefesibHoli TeMnepatypei.

PrcyHoK 8 — [aTuuK orpaHuyuTenst TeMnepaTypbl Ha NMOBEPXHOCTW 3/1eKTpOHarpeBaTtesis

MpeumyLlecTBO AaHHOTO METOAA COCTOUT B TOM, YTO OH CBOAMUT K MUHUMYMY Neperpes, CBA3aHHbIA UCKI0-
YNTEsIbHO C TOUKOIN n3mepeHuns. OfHaKo B HEKOTOPLIX C/yYasax U3MepeHHas Temnepartypa ropsiyeil Toukn MoxeT
ObITb HWXE CaMOil BbICOKO/ TeMnepaTypbl 3/eKTpoHarpeBartesis B TOUKax C NJOXMM TEN0BbIM COMpPSHKEHNEM
MeXAy a/1eKTpoHarpesaTtefsiemMm 1 HarpeBaemoli NoBepXHOCTbl. 3TO HEO6XOAUMO y4uUTbiBATb MPU HACTPOiike
TemnepaTypbl OrpaHNYMBaloLLLero yCTPoCTBa, Takke Kak TennooTaady Agatunka. 3To HECOOTBETCTBME 3aBUCUT OT
COOTHOLUEHUA MaccC AaTuvka 1 anekTpoHarpeBarens (COOTHOLIEHWE AMaMeTPoB) U yAelbHOW TeNSI0BON MOLLHO-
cm (Bt/m).

Mpyn HenocpeACTBEHHOM KOHTaKTe C HarpeBaemoi NOBEPXHOCTbIO U B CBA3U C TEMNI0BOW nHepunel moryTt
ObITb NPYMEHEHbI YCTaBKN Aaxe 60/1ee HU3KOro 3HaYeHus, YToObl yuecTb NepexoaHble ABeHns (Hanpumep, Bbi3-
BaHHble OTKa30M MOJyNPOBOAHNKOBbIX 3/IEMEHTOB KOHTaKTa). B HEKOTOPBIX CyYyasx fonyckaeTcsa pasgenexHve
CNOXHbIX LUeneid Ha uenv ¢ UHANBUAYasIbHbIMW TEMNEPATYPHbIMU OTPaHNYNTENSAMN.

8.4.4.5 PerynupoBaHue c orpaHu4yeHmeM Temnepartypbl C NOMOLLbI0 UCKYCCTBEHHOIO ropsyero nATHa

Ha prcyHke 9 nokasaHo pasMelleHve gaTtyvka A1 M3MepeHus TeMnepaTypbl UCKYCCTBEHHOIO ropsiyero
NATHA, KOTOPOE A0JHKHO NPEeACTaB/IATb CaMyto ropsYYIo TOUKY 3/1eKTpoHarpesaresis. 3T0 MOXET CNYXUTb asibTep-
HaTUBHbLIM METOAOM A1 MPUMEHEHNS C NocnefoBaTe/IbHbIMU 3/1eKTpOHarpeBaTensamMmu.

B cnyyasix, korga MeToj, NnpuBefeHHbIN B 8.4.4.4, He NO3BOISET HAAEXHO obecneynBaTb KOHTPOb TEMMe-
paTtypbl NOBEPXHOCTN CUCTEMbI B HAMbGoNee He6NaronpUATHLIX YC/I0BUSAX, METOA UCKYCCTBEHHOMO ropsiyero nAtTHa
MOXeT AaTb HEKOTOPbIM AONOHUTENbHBIA K03dhuLMeHT 6e3onacHoCT. B 3Tom cnyyae TeN0M3015LMI0 ycTaHaB-
NINBaIOT MeXAy aneKTpoHarpeBaTesnieM 1 HarpeBaemoli MOBEPXHOCTbI0. Toraa AaTuuK orpaHnunTensa Temneparypbl
ycTaHaB/MBalOT B HENOCPELCTBEHHOM KOHTaKTe C a/ieKTpoHarpeBsartesiem.

YTo6bI rapaHTMpOBaTh, YTO TEMMEPaTypa Ha NCKYCCTBEHHOM ropsiyeM NATHE Bbille, YeM TeMnepaTypa 3/1ekT-
poHarpeBaTesis B TOYKe N/10X0ro TENSI0BOro conpsixeHus (temnepartypa C), Teniom3onsauns npyumepHo B 2 pasa
ONVHHee aaTtuuka. V13-3a Henm3bexHoro paccenBaHus Tenaa caMum AaTinkoM M3MepeHHas TemnepaTtypa B aeid-
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CTBUTE/IbHO Bbile TemnepaTtypbl C, HO HUXe, ueM hakTruyeckas Temnepartypa ropsiyero natHa A. 3To HeCOOTBeT-
CTBUWE, KOTOPOE 3aBKUCUT OT COOTHOLLIEHUS MacC AaTuvka 1 a/1leKTpoHarpesatens (COOTHOLIEHWe AnamMeTpoB) v oT
yZleNbHO TennoBoi MolLHOCTK (BT/M), yuuTbIBAETCA NpY YCTaHOBKE TeMNepaTypbl OrpaHniuTens.
MpenmyLLEecTBO 3TOT0 MeTofa — BbICTpasi peakuusi Ha HeMCnpaBHOCTK, HaNpyUMep, Ha 0Tkas perynstopa
Temneparypbl, 0TKa3 yCTPONCTBA PEryIMpoBaHna HanpshxeHus U nepeHanpshxeHue. B HEKOTOPbIX Cydasx ao-
nyckaeTcs pasfenieHne CMoXHbIX Leneid Ha uenu ¢ MHAWBUAYabHbIMU TEMMNEPATYPHLIMU OTPaHUYNTENAMN.

Temneparypa
A> B> C

H — anekTpoHarpeBaTenb; S — AaTyuk TemnepaTypbl; A — TemnepaTypa WUCKYCCTBEHHOTO
ropsiyero nstHa; B — TemnepaTypa B Touke naMepeHusi; C — Touka C M/IoXUM
TENMOBbIM COMPSXEHUEM (TUMUYHOE ropsivee NATHO); D — Tennousonsuus
MexXay 3/IEKTPOHArpeBaTesieM U HarpeToli NMoBEPXHOCTLIO

PucyHok 9 — [aTuvk orpaHuunTe s TemnepaTtypbl B KAUECTBE UCKYCCTBEHHOTO ropsivero nsatHa

8.4.5 Jkcnnayartaums, kanbpoBKa 1 A4OCTYN K perynsatopy TemnepaTypbl

HacTpoliku perynsTopoB v orpaHuuuTesneli Temneparypbl He06X0AUMO NepecmMaTpuBaTb BO BpeEMs nycka B
aKcnayartaumio. B 3aBMCMMOCTY OT BO3MOXHOCTEN HACTPOIKK orpaHuymuTeneli Temneparypbl, OrpaHNYnTeNn foX-
Hbl 6bITb 3aN/10MOUPOBaHbI AN 3aUTbl OT HEYMEsIOro perynpoBaHms.

YCTpOWCTBO perynnpoBaHnst TeMnepaTypbl U AaTUMKM LO/MKHbI 6bITb NOBEPEHbI NMPU NYCKE B 3KCM/TyaTaLmio.
Perynsatop Temnepartypbl O/MKEH BbITb YCTAHOB/IEH HA TPEOYEMYH TEMMepaTypy 1 MOBTOPHO OTKaIMbpoBaH (ecnu
Heo6Xxo0anmo). PYHKUMOHANbHYIO NPOBEPKY C/ieAyeT BbIMONHATbL, Perympys yctaBky TeMnepartypbl, noka peryns-
TOp TeMnepaTypbl He 3anycTUT 3/1eKTpoHarpeBaTe lb.

Bce gaHHble n3MepeHuii AO/MKHbI ObITb 3aPercTpUpPoBaHbI.

8.4.6 Heob6xoaMble N3MEHEHUSA

MpoBepsAT MakcManbHylo TeMnepaTypy NOBEpPXHOCTH aneKTpoHarpesarteneii. Ecnm nsmepeHHble Temne-
paTtypbl OTK/IOHATCA OT AONYCTUMbIX TeMNepaTyp NOBEPXHOCTU WU OT pacyeTHbIX 3HaYeHuli, Heo6Xo0ANMO Bbl-
NOSTHUTbL KOPPEKTUPYIOLLME AeCTBUS N BHECTU U3MEHEHNS B CUCTEMY.

8.5 YcTaHoBKa Tensionsonaumu

8.5.1 O6wume TpeboBaHMA

BbI60p 1 ycTaHOBKa Tenou3onAunm (Takxke cMm. pasgen 5)— 370 OCHOBHbIE 3/1IEMEHTbI YCTAHOBKMN 3/1€KTPO-
HarpeBaTtesibHO cucTeMbl. TENI0M301AUMSA, Kak NPaBuno, NPOEKTUPYIOT Takum 06pa3oM, YTO6bl B 3HAYMTE/IbHO
CTeneHyn KOMNeHcMpoBaTb NOTEpPM Tensia HarpesaTesibHON cuctembl. CnegoBaTesibHO, NPO6eMbl C U3onsuven
HenocpeacTBEHHO B/IMAIOT HA MPOU3BOANTENBHOCTb CUCTEMBI B LLe/IOM. MUHMU3aLma paccesHUa aHeprumn no-
3BOJISET COKPaTUTb KCM/IyaTauMOHHbIE pacxobl, yydllaeT XxapakTepucTku 1 NoBblLaeT HarpesaTesibHYyIo Crno-
COBHOCTb CUCTEMbI. YCTaHOBKA TENI0N30ALMMN 40/DKHA NPOBOAUTLCA B COOTBETCTBUMU CO BCEMU NMPUMEHUMbIMU
HaUWoHasIbHbIMU CTaHAapTaMu Y MECTHbIMY NpasuiamMu.

8.5.2 MoagrotoButenbHaa paboTa

Heo6xo4UMO NPUHATL Mepbl, YTOObI 3aLLMTUTL 31IEKTpOHarpeBaTesin 0T MeXaHNYEeCKOro NOBPeXAeHNs 1
nonajaHusl BNary Nocsie MoHTaxXa afiekTpoHarpeBarteneii 1 1o yCcTaHOBKM Tenion3onsayun. [lo Hayana ycTaHOBK/
pekoMeHayeTcs, 4TO6bl C MOMOLLbIO MHXEHEePHO-TEXHNYECKOro nepcoHana paboyeii niowaaku 6oina ycraHosne-
Ha CBA3b MeX/[Y MOHTaXXHUKOM 3/1IeKTpoHarpeBsartesis U U3rotoBuTenem Ten1oM3onaunm, 4Tobel Ten10M3onaumns
6bl1a yCTAHOB/IEHA KaK MOXHO CKOpee Noc/ie MOHTaxa W UcnblTaHusa anekTpoHarpesateseil. CMOHTUPOBaHHbIN
3M1eKTpoHarpeBartesb LO/MKEH ObITb UCMbITAH B COOTBETCTBMM C 8.3.8.8.
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HeobxoavMmo npoBecTy criegytoLLme NpoBEPKU U NpoLeaypbl:

a) NpoBepUTb, COOTBETCTBYIOT JIU TUIM, BHYTPEHHWI AMaMeTp U TOMNLLMHA 3HAYEHUAM, NCMOMb30BaHHBIM NpU
BblOOpe anekTpoHarpeBaTens (ei). Ecnuv TonwuHa n3onsiuumM oTnvyaeTcst OT TOMNLLMHBI, YKa3aHHOW B TEXHUYECKMX
ycnosusx, 6yaeT HeBO3MOXHO nogaepXvuBaTh rapaHTMpoBaHHylo pabouyto TemnepaTypy unu TemnepaTtypy no-
BEPXHOCTU, U B CBSI3W C 3TUM COOTBETCTBUE TEMMNEPaTYPHOMY Kriaccy;

b) Bo Bpemsi xpaHeHUs1, TpaHCNOPTUPOBKU U YCTAHOBKM AOMKHA BbITh 06ecneyeHa BpeMeHHas 3awmra ot
NoroAHeIX yCNoBuii, 4Tobbl M3bexaTb nonagaHuns Brnarv B TEMoM3oNsILMIO Mo ee 3aLMTHOE NoKpbITUe unm 06-
LUUBKY.

8.5.3 YcTaHOBKa TenNoOU3oNsALUMOHHbLIX MaTepuanoB

Tennousonsiums gormkHa bbITb ycTaHORMNEHA HA Bee cekLmm Tpy6onposoaa 1 obopyaoBaHust, BkItodast onaHupbl,
knanaHbl, Tpyboaepxarenu, konexa, T-obpasHbie coeavHeHus U T. 4. Ecny B cucteme yctaHoBNEHbI TpyBHbIe nnu
cunboHHbIe KoMMNeHcaTopbl, HEOBXOAMMO NPegyCMOTPETb AN HUX TaKyto TEMNMOU30NsLMIo, YTODbI OHa He yxya-
wana tepmuyeckuin KN anekrpoHarpesaTensHOW CUCTEMBI.

MoxeT noTpeboBaTtbcs Tennomsonsiuns 6onbLuero paamepa, Ytobbl OHa B J0CTAaTOYHOW Mepe 3akpbiBana
anekTpoHarpesatenb U 06opygosaHue. [ipyrie NpUHLMIMNLI YCTAaHOBKM TEMMOU30NSALMM BKITHOYAIOT criegytoLee:

a) A0SKHbI BbITb BbidepXXaHbl 4OCTaTO4HbIE paccTosiHUS Mexay Tpybamu 1 mexay Tpybamu u yactamu
CTPYKTYpbl, 4TOObI Bblna BO3MOXHA YCTaHOBKA TEMOU30MsALMY;

b) TonwmHa nsonsaumMK JonkHa CoOOTBETCTBOBATb YKasaHHOW HOMMHAIILHOM TOSLLMHE BO BCeX Toukax. Heob-
X0AUMO CneanTb 3a TeMm, YTobObl He 3aenaTh afeKTpoHarpeBaTesib B U30JSILMIO, MOTOMY UTO 3TO MOXET BbI3BaTh
noBbILLEHWe TeMnepaTypbl B 06LLMBKe. ECnu ykazaHHbIN pasMep U30MnsiuUy He TOYHO MOAXOAUT, MOXKHO MCTOSb-
30BaTb U30MAUMIO criedytollero bonbluero paamepa, YTobbl 3aKpbITh 3MEKTpoHarpeBaTernb;

C) BCe LWBbI AOMKHbI BbITE repMeTU3npoBaHbl AN nNpegynpexaeHys nonagaHus Bnarv. Tam, rge 1o Bo3-
MOXXHO, LWBbI AOSHKHBI pacronaraTbCsi B HXKHEM cerMeHTe Terunousonsumu (180°). Tennonsonsauus AomkHa ycTa-
HaBnMBaTbcA Takum obpasom, 4Tobbl o6ecneurBanca abcontoTHO repMeTUYHBIN BXOA aneKTpoHarpeBartenei u
TeMrepaTypHbIX AaTYUKOB UMK KanuimnsipHbLIX Tpy6oK;

d) Tennousonauma gonxkHa 6biTe paspesaHa U NNOTHO NoAorHaHa Ans npeaynpexaeHus NosiBleHns Bo3-
AYyLWHbIX 3a30poB. CTbIKM CEerMeHTOoB criegyeT pacnonaratb B roOpUsoHTanbHOM MIIOCKOCTH, YTOObI YMEHbLUUTL
noTepto Tenna 3a c4eT KOHBEKTUBHBIX TENMOBbLIX NOTEPb;

€) BO Bpems yKIafKku TenIon3onaumm Heobxoaumo cneauThb 3a TeM, YTobbl He NOBPeauTL aNeKTpoHarpesa-
Tenb. PacnonoxeHune ariekTpoHarpesaTenei, TemnepaTypHbiX 4aTYMKOB U APYrMX YCTPONCTB He AO0MKHO BbIThb
N3MEHEHO;

f) pekomeHayeTCs NpUMeHeHNe MeTanmyecko dornbri 4nsi Toro, UTobbl 3aKpbITh ANeKTpoHarpesaTtens Ha
KnanaHax 1 gpyrom o6opyaosaHumn HenpasubHoh hopmbl, 4TOBLI He 4ONYCTUTL 0BMOTKW aneKTpoHarpesaTens
Tennounsonsaumen;

g) He gonyckaeTcs NpYMeHeH1e TeMIoM30NALNOHHBIX MaTeprasioB ¢ BbICOKUM cogepXkaHveM rafnionaos Ha
aneKTpoHarpeBaTensix ¢ OTKPbITbIM CTaNbHBLIM KOXYXOM WA OMNMETKON.

8.5.4 O6onouka

B cnyuasix, korga npegycMoTpeHa Metannvyeckas obornodka, Heobxoanmo ybeautbest, YTo Hen3onMpoBaH-
Hbl€ KOHLIbI METaNINYECKO KOHCTPYKLWMN HE KOHTaKTMPYOT HENOCpeACTBEHHO C 3NeKTpoHarpeBaTensiMm Uim nx
KOMMOHEHTaMK.

3oHamMu HanbonbLUEro pyucka cHUTaTes cneaytoLme:

a) hnaHupsl. MeTannuueckas KOHCTPYKLMSI oMKHA ObITb OTpesaHa, U OrofIeHHbIN y4acToK Tennousonsaumum
JomkeH bbITb 06paboTaH NoaxodsL MM HeabcopbrpyoLLMM COCTaBOM;

b) knanaHbl. MpeaBapuTenbHO NPUrOTOBMEHHAS U30NALMOHHASA 0BLLIMBKA J0MKHA UMETb M3BLITOYHYIO Anu-
HY 1 JOKHA OXOAWTL A0 CMEXHOM 06LLMBKN TpybonpoBoaa;

c) koneHa, L unn T-o6pasHble coeguHeHunst. He cnegyeT BCTaBnsATh € ycunvem 060M0UKy CMEXHOW cekLmm
npsiMor TpyObl B KoneHo, YTobbl He MoBpeanTL areKTpoHarpeBarers.

MpeanouTeHne cnegyeT oTAABATL KONlEHAM C 3aMKOBbIMMW CEKLIMSIMM C 3aBarbLOBaHHbLIMU KpasiMu. Hecxa-
ThIBAKOLLMIACA repMeTUK cregyeT UCNOoMb3oBaTh MeXAy NepexnecTbiBatoLLMMUCS CEKLMSIMU MeTarnIM4eckunx rno-
rogHbix 6apbepoB 06LLMBOK. [MpK MCNONB30BAHWK 3aKNENOK UM caMmoHape3atoLLIMXCsl BUHTOB crieayeT yoeanTsb-
cs, uTo AnvHa noboro ceepna Wnu BUHTa TakoBa, YTO OHW HE CMOTYT MPOHUKHYTL CKBO3b TEMSIOU3O0SSILNIO 1
NoBpeanTb YCTAHOBIIEHHYIO NOA HEell aneKTpoHarpeBaTenbHY CUCTEMY.

MpeaynpeanTenbHble 3TUKETKM, coobLuatoLme, 4To nog Tennou3onsaumnein ycTaHoBneHa afieKTpoHarpesa-
TenbHas cucTema, AOSKHbI BbITh NPUKpenneHsbl K 06ono4ke ¢ npoMexyTkamm He Bonee 6 M. 3TV 3TUKETKN J0SK-
Hbl BbITb TaKke NpUKpenneHbl K 060104Ke Haa KaXabIM KranaHoMm wiun apyroi eguHuLel obopyaoBaHust, kotopas
MOXET HYXXAaTbCs B NEPUOANYECKOM TEXODCNYXNBAHUN.
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8.5.5 McnbiTaHne conpoTUBMEHUA U3ONALMM Lieny B YCNOBUAX 3KCMnyaTauuu

UcnbiTaHus, ykasaHHble B 8.3.4, NpoBOAAT Ha BCex LiensiX aneKTpoHarpesarensi nocre MoHTaxa, npy 3ToM
[AOMKHO BbINONHATLCA TpeboBaHWe K U3MepeHHOMY COTNPOTUBIIEHUIO U30JISILIMK, KOTOPOE AOJTDKHO BbiTh HE MeHee
5 MOm.

8.5.6 BusyanbHbIi KOHTpONb

Mpu BU3yanLHOM KOHTpone cneayeT y6eanTbes, UTo:

a) Bnara He MOXeT MPOHUKHYTL NoA U30NALMIO B pesynbraTe ee paspyLUeHuUsl Noa BsiHieM aTMocdepHbIX
BO3AeNCTBUN (MpaBUNLHOE NONOXKEHWE NEPEKPLIBAIOLLMXCS YACTEN UMK 3arHyTbIX KPOMOK);

b) ckonb3asume coeauHerna (Unu NoaobHbIe coeAnHeHUsT) Ha 3aLLUTHOR obornoyke gocTaTouHo rmbkue,
yTo6bI aMOPTU3NMpPOBaTL NBoE ABWKEHWE NPU paCLLUMPEHUN;

C) BUHTBI, BbIbpaHHble AN KpenneHus, COOTBETCTBYIOT TOMLUMHE 3aLLUTHOK 060MouKY, YTOBLI UCKIOYUTL
0By BO3MOXHOCTb NOBPEXAESHWA NeKTpoHarpeBaTeneil Unv remMnepaTtypHbIX 4aTUMKOB;

d) pasmepbl BXOAOB B 3aLLUTHYI0 060M0YKY ANs aneKTpoHarpeeartenei, TemnepaTypHbIX 4aTYMKOB U T. A,
TaKoBbI, YTO KOHTaKT HeBO3MOXeH. B yacTHocTW, ans oTBeTBNEHWI 060royka A4omKHA ObITb AOCTATOYHO LLUIMPOKO
paspesaHa;

) CTbIk/ B 060mn04Ke 1 BXOAb! B TENMOU3OSALMIO XOPOLLO repMeTU3MpoBaHbI 3M1acTUYHLIM, HesaTBepaeBalo-
LM repMeTMKOM, KOTOPbI YCTOWYMB K XMUYECKOMY BO3AEWCTBUIO U Pa3NoXeHUo U ctabuneH no pasmepam.

8.5.7 okymeHTauus

MaTepuan TernnousonAaLnn 1 ee ToMLLMHA AOSKHbI BbITh OTPaXKeHbI B JOKYMEHTaLIUW.

8.6 KoopauHupoBaHue pacnpegenuTenbHONW LENU ¢ NnapannenbHONl Lenbio

Mpw MoHTaXe NapannenbHoi Lenu Kaxaor cxeMbl 3neKTpoHarpeBartenst Heo6xoaAMMo UCMoNbL30BaThL YCT-
POWCTBO 3aLLMTLI OT 6pPOCKoB Toka. Pasmep 1 TUN pacnpeaennTesibHoi NPOBOAKUA U HOMUHANBHbIE XapaKTepUcTn-
K1 3aLMTHBIX YCTPOWCTB NapannenbHoi Lenu cnedyeT BolbupaTh Ha OCHOBE MYCKOBbIX TOKOB 3fEeKTpoHarpesare-
N 1 UX NPOACIDKATENBHOCTN MPY MUHUMATTbHOR BO3MOXHOI TeMMepaType aneKTpoHarpeBaTens.

8.6.1 YcTpoMCTBO 3allUTbI OT 3aMblKaHUA Ha 3eMITI0

Heobxoavmo npeaycMoTpeTh YCTPOMCTRO 3aLLUMThI OT 3aMblkaHWs Ha 3emito B cooTBeTcTeuu ¢ |[EC 60079-30-1,
[MyHKT 4.3 nepeuncnexve d)].

8.6.2 YcTpOoNCTBO 3alimnThbI Lenu

HeobxoavmMo npoBepuThb, UTO:

- 3alUWTHOE YCTPOMCTBO COOTBETCTBYET HOMMWHANbHOMY TOKY (MpuW NepBoHayanbHOM W AeTanbHOM
ocMoTpax),

- 3aLLMTHOE YCTPOKCTBO CepPTUMLMPOBAHO Kak COOTBETCTBYHOLLEE BCEM NPUMEHUMbIM HALMOHANbHBIM U1
mexayHapoaHbIM Tpe6oBaHWsaM 1 TpeBoBaHWAM K AaHHOMY BUAY B3PbIBO3ALLMTHI.

8.6.3 MapkupoBka/ugeHTudnkauma

MocTosiHHas MapKnpoBka/MaeHTUUKaLMsa gormkHa BbiThb BbiNoHEHa crieayolM o6pa3om U npoBepeHa
Ha cooTBeTCTBME TPeboBaHNAM K MapkpoBke ctandapTa IEC 60079-30-1:

a) BbIKMtoYaTe b NapansienbHol Lenu;

b) ycTpolicTBa KOHTpONSA U cUrHanuaauuu;

C) NoAKNtoYeHUe NUTaHUsA 3N1eKTpoHarpeBaTens;

d) HoMep Lenu 1 ycTaeka ANs Kaxaoro Tepmopene.

MapkupoBky BbINonHs0T B cooTBeTCTBUM ¢ IEC 60079-30-1 Ans kaxkaon Lienuy anekTpoHarpesarersi Ha cooT-
BETCTBYOLLEN pacnpeaenuTensHon kopobke.

8.7 Beopa B akcnnyarawuio

8.7.1 NpeanyckoBoe UcnbiTaHUe

KoHTponbHyto Tabnuuy anst npeanyckosov Nposepku (Tabnuua 3) HeobxoanMMo 3anosIHUTL U COXPaHUT.

8.7.2 dyHKUMOHanbLHas npoBepka U OKOHYaTeNbHbIA BapuaHT AOKYMeHTaLuu

AnekTpoHarpesBaTenu A0MKHbI BBOOUTLCA B 3KCMNSyaTauuio Nocre yCTaHOBKU TEMOU30NLUUM U BbIMNOMHe-
HUs1 areKTponpoBoaku. Bo BpeMst nycka anekTpoHarpesatensi HeobxoamMmo BecTu npoTokonbl (Tabnvua 4) u co-
XPaHWUTb UX.

8.7.2.1 dyHKUMOHanbHas npoBepka

CnegyeT BbINOMHWUTL cnegytolme yHKLMOHaNbHbIe NPOBEPKU:

a) 3amblKatoT BCe naparnenbHble Leny u NnposepstoT Tok. MoxeT noTpeboBaTbCsl BPEMEHHBIN LUYHT Ans
YCTPOICTBa perynMpoBaHusl TeMneparypbi;

b) npoBepsIoT, 4TO KOHTPOILHBIE UK CUTHaNbHbIE Lieny paboTatoT. MoxeT noTpeboBaTbCst BpeMEHHBbI LYHT
Ha KOHTaKTax;
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C) NoAroTaBnNMBaloT MPOTOKOS MycKa B 3KCTUTyaTaLmio ANA KaXXA0W Leny anekTpoHarpesatens (tabnuua 4).
3TO NO3BONWT 3aperucTpupoBaTh Bce AaHHble 06 UCTILITaHUAX U NycKe B 9KcrlyaTaumio,

d) 3anucbIBalOT 3HAYEHWS! COMPOTUBIEHUS 3NEKTPUYECKON U30NALUA 151 KAXAOT0 U3MEPEHWS, BLINONHEH-
HOro no MeToguke, npusegeHHon B 8.5.5;

€) 3annCbIBAIOT 3HAYEHWS MPUIIOKEHHOrO HANPSPKEHUSA U NONYYEHHOro Toka Yepes 5 MUH Nocne BKNYeHUs,
a TaKke TeMnepaTypy Tpybonposoga, ecrnim TpebyeTcs;

f) npoBepsitoT, 4TOBLI CUrHarbHBIE U KOHTPOSIbHBLIE KOMMNOHEHTLI paboTanu, kak 3agaHo;

g) ybexpaatotcs, uTo NpoBepka kanubpoBKW Npu ycTaBKke perynstopa TemnepaTtypbl Gblna BbiMonHeHa, 1
perynsitop ycTaHOBMEH Ha 3TO 3HAaYEeHMe.

8.7.2.2 OkoHuaTenbHbIi BApUaHT AoKyMeHTaumum

OtsevatoLLias TpeboBaHUAM eguHOOBpa3Hasn oKyMeHTaLUMA Ha Lieny SriekTpoHarpeBaTens ABMsAeTCs OCHO-
BOW 9KOHOMUYHOIO TexobcnyKusaHusi AaHHoro o6opyaoBaHUA. 3To 0coBEeHHO BaXKHO 4NN YCKOPEHUSl Haxoxae-
HWS1 1 yCTpaHeHWs1 HeUCNPaBHOCTEN B LieNK, a Takke co3faeT OcHOBY Anst 6onee NpocToro, 6LICTPOro U MeHee
[0pOroro BeIMNOMHEHWA cneuyannucTaMu Nno anekTpoHarpeBaTeNbHbIM CUCTEMaM BCeX HEOBXOAUMbIX USMEHEHUIA 1
pacLUNPEHNIA CUCTEMBI.

[ns ceTeBbIX aneKTpoHarpeBaTenbHbLIX CUCTEM, NpeAHa3HAYEHHbIX Ansi NPUMEHEHUSI BO B3PbIBOOMACHbIX
rasoBbIX cpefax, hopmMa NPoeKTHON ACKyMeHTaLun noapobHO onpedeneHa B onUcaHUM COOTBETCTBYHOLLEN cUC-
TeMbl.

[okymeHTauua Ans Kaxkaoi HarpesaTenbHON Lenu anekTpoHarpeeaTens 4oMmKHa BKIToYaTh cnegytowme
aMeMeHTbI:

a) KoHcTpyKTOpckas 1 ucnbltaTenbHas AoKYMEeHTauus:

1) CopepxaHve.

2) Cxema TpyGonpoBoja, nokasblsatoLLas Lienu anekTpoHarpeBaTtesns U MeCToHaxXoXaeHNe anekTpuiec-
KX BBOAOB, COBAMHEHW, cpalleHnA, T-06pasHbIX COUNEeHEeHW, KOHUEeBbIX 3a4efiok U TemnepaTyp-
HbIX JAT4YUKOB AJ151 PEryrMpoBaHUA U orpaHUUeHnsl TeMmnepaTypsil.

3) Ana pesepsyapoB: cxeMa anekTpooborpesa.

4) MepeveHb Tpyb 1 M3onsaumu.

5) invHa ogHOW Lienun anekTpoHarpesaTens.

6) PacyeTHble gaHHble 1 pasmepbl.

7) MNMepeveHb MaTepranos.

8) IHCTpYyKLMW MO MOHTAaXY aneKTpoHarpesaTens.

9) CxeMa kabenbHbIX CoegUHEHUIA aneKTpoHarpesaTens.

10) OnucaHvne n UHCTPYKLUMM NO YCTAHOBKE TeMnepaTypHbIX AaTYMKOB.

11) MNyckoBble 3anucK anekTpoHarpesarens (tTabnuua 4).

12) Sniopbl pacnpegeneHus TemnepaTypbl.

13) CepTudpmkaT ycTaHOBKW.

b) SnekTpudeckue cxemo:

1) MoHTa)xHasa 1 anekTpuyeckasl Cxembl.

2) CxeMbl OKOHEYHBIX COeAUHEHUI, pacnpeaenuTenbHble yCTPOUCTBA C NepeyHem aetanei.

3) IHCTPYKUMU MO MOHTAXY.

c) Opyroe:

1) TexHuyeckne onncaHus U pykoBoACTBa ANA KaXA0H eaAMHULLI 060pyaoBaHNA.

2) ®yHKUMOHaNbHas cxema, CornacoBaHHasn € UHXEHEPOM-KOHCTPYKTOPOM.

3) CepTudpukaThbl COOTBETCTBUSA OT OpraHa no ceptudmkaumm obopyaosaHus AnA B3pbiBoonacHbIX cpeq
(npu HeobxoauMocCTH).

9 TexHunuyeckoe obcnyxuBaHue

9.1 O6wwume TpeboBaHUA

PekomeHayeTcst npoBoaUTbL TexobenyXuBaHue, ykasaHHoe B Tabnuue 5, no rpacuky He pexxe 1 pasa B rog,.
Bonee yacTbii n/unu 6onee aetanbHbIA GCMOTP MOXET NOTPEGOBATLCS B KOPPO3UOHHBIX UMK ApYruX HeGnaronpu-
SITHBIX YCNOBUSIX UIW €CINN CYLLeCTBYET BbICOKUI PUCK MEXaHUYecKoro nospexaeHusi. HeobxoammocTs 6onee
4acTbIX OCMOTPOB OrpeenseTcs no onbITy paboThbl U MyTem KOHCYNbTaumii ¢ BragerbLem/nons3osarenem ycra-
HOBKM.
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Bce meponpusitusi no TeXHU4eCckomy OGCJ'Iy)KMBaHVIIO OOJKHBI BbITh 3anNUCaHbl B XypHan TexHu4eckoro 06-
cny>xveaHua (Taﬁnmua 5) M coOXpaHeHbl B JOKYMEeHTaLlUu CUCTEMDbI.

9.2 HaxoxaeHue HeucnpaBHOCTEN

Heobxoanmbl cneupansHble MeTodbl Noucka, YToBbl 06HaPYKMBATL HEUCTIPABHOCTH B aNEKTpoHarpesaTenb-
HbIX CUCTEMAX, MOKPbITbIX TEMION3oNALMEN N MeTanMyeckoin obLumnBko. HeobxoamMmo Takke MPOKOHCYNLTUPO-
BaTbCA y pa3paboTumka afieKTpoHarpeBaTenbHON cucTemel. HacTo npuynHaMmn HemcnpaBHOCTe R ABNSIOTCA Mexa-
HUYecKne NoBpeXaeHUs], KOppo3ns, Neperpes UK nonagaHue snaru.

[ns BbISIBNEHWS 3TUX HeUcnpaBHOCTEN AOMKHbI BbITb BbIMONHEHLI CReaytoLL e onepawum:

a) No AoKyMeHTauumn cuctemMbl HeobXo4MMO TOYHO ONpeaennuTL PacnoNoXKeHWe aneKTpoHarpeBaTenLHOM
cuctembl. Ecnn aToro 6yaeTt HegocTaTouHo, CrieayeT UCMoSb30BaTh SMEKTPOANHAMUYECKUIA N3MePUTESbHBIA Npu-
6op, paboTatowmii npu 1000 U, ANs nogayn curHana B afiekTpoHarpesaTensHoe YCTPOWCTBO, U NPOCNeaunTb
Tpaccy anekTpoHarpeBaTesisi o 3ByKOBOMY CUrHany, nogasaemMomy npubopom;

b) Heobxoanmo onpeaenuTb TUN HEUCMIPABHOCTY, HANPUMEP, PAa3OMKHYTasi LieMb UMK yTeYKa Ha 3eMnio;

C) ecnv UmeeTcsl pa3oMKHYTasi LieMb UK H3Koe CONpoTUBIIEHUE MO OTHOLLEHWIO K 3emne (Hke 500 Owm),
C ycrnexom MoxeT BbITb Ucnonb3oBaH Nprbop, paboTaroLwuii o MeToay OTPaXEHHbLIX UMNYSILCOB UMK MeToay
OTpaXXeHHbIX BOMNH. [pyr1e HemcrnpaBHOCTY CriedyeT BbISIBMSTL NPUOOPOM TUMa M3MepUTerlbHOro MocTa.

9.3 YeTpaHeHue HeucnpaBHocTen

Mocne onpegeneHns MECTOHAXOXAEHUSI HEUCMPAaBHOCTY NOBPEXAeHHbI KOMMNOHEHT AorkeH BbiTh 3ame-
HEH U OTPEMOHTMPOBAH B COOTBETCTBUM C TpeboBaHUSIMW HacTosILLEro cTaHdapTa. MNoBpexaeHHble YacTu ycTa-
HOBKW JOMKHBI BbITb MPOBEPEHbI B COOTBETCTBUW € TABNULEN 4, 1 pesynbTaThl A0MKHbI BbITb 3anMcaHs! B COOTBET-
CTBUKM c Tabnuuen 5.

10 PeMoHT

10.1 O6wume TpeGoBaHuA

Mocne onpegeneHns NpUYMHBI HeUCNPaBHOCTY Lenu cneayeT YCTPpaHUTb NOBPEXAeHUs1, OTPEMOHTUPOBaB
Ha MecTe UM 3aMeHWUB KOMMOHEHTLI. PEMOHT Ha MecTe MOXHO NPOBOAUTL JWLLL B criyyae, ecnu cobntogeHsb!
YCroBus:

a) peMOHT He AenaeT HeleCTBUTENbHBIM cepTUdMKaT Ha cepTuuLmMpoBaHHoe YCTpPoncTBeo. Iiobol peMoHT
cepTUdULUPOBAHHBIX YCTPOUCTB, UCMONb3YeMbIX B OMACHLIX 30HaX, AOHKEH NPOBOAUTLCA B CTPOrOM COOTBET-
CTBWU CO BCEMU crieLManbHbIMU UHCTPYKLUAMU, BKITHOYEHHBIMM B MPUIOXEHWE K cepTudukary;

b) coxpaHsitoTCst NPOEKTHbLIE Y KOHCTPYKLMOHHbIE XapaKTepUCTUKUN 3NeKTpoHarpesaTens, HanpuMep, Mexa-
HWU4eckasa NPOYHOCTL U BOAOCTOWKOCTD;

¢) cnocob peMoHTa pekoMeHA0BaH paspaboTUMKOM aEKTpoHarpeBaTeslbHOM CUCTEMBI, UM Xe onpeaeneHbl
BCe creuuanbHbie MaTepuarbl U UHCTPYMEHTbI;

d) B npoLiecce peMoHTa He BO3HUKHET HUKaKOoW OnacHOCTU Ha MECTHOM YPOBHE;

€) nepcoHarn, ocyLLEeCTBISIIOLLMIA PEMOHT, AOMKEH NpoUTH 0byyeHne B cooTBeTCTBUM € 8.2.6.

B 8.3.5 onpeaeneHbl TpeboBaHWA K 3aMeHe KOMMOHEHTa.

10.2 BbinonHeHue peMoOHTa 3NeKTpoHarpeBaTerbHbIX CUCTEM

10.2.1 MexaHu4yeckue noBpexaeHUn

MpumeuyaHnne— Ecnn cereBon anekTpoHarpeBarerb npexae He Obin No4 HaNPSPKEHNEM U MEXaHWYecKoe
nospexaeHune npusBerso K I1p060|0 anekrponsonaumn, pasveguHeHnto NpoeBoaoB N NoNagaHuio Bnarn, PemMoHT 06bIy-
HO BO3MOXEH.

Ecnu HencnpaBHOCTL 06HapykeHa TONbKO NOCe 3NeKTPUHEeCcKoro NOACOEeANHEHUSA, U NOBpeXaeHNe Npo-
130LWs10 Ha HeBGobLLIOM yyacTke, criegyeT NPOBECTU OCMOTP dNeKTpoHarpesaTens Ha 1 M ¢ KaXxaow CTOPOHLI OT
MecTa MoBpeXAEHUs1, YTODbI onpegenuTh, MPOU3OLLISIO X NOBPEXASHUE 3NEKTPOU30NALUN B APYTUX MeCTaX, Kpo-
Me TOYKU MeXaHU4YeCcKoro NoBpexaeHUs.

10.2.2 MNoBpexaeHne n3-3a KOppo3uun

MpwumeyaHune— Ecnu noBpexaeHve BbI3BaHO KOPPO3MEN U OrPaHUYEHO HEOONbWKUM Y4acTKOM, PEMOHT
06bIYHO BO3MOXEH.

Ecnu anekTpoHarpesaTesnb 6bin NMoBpexaeH 6oree YeM B OAHON ToUKe, UKW MNoLLads NOBPEXAeHHOro
ydacTka Benvika, ero crieqyeT 3aMeHuTb.
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10.2.3 MoBpexaeHue us-za neperpesBa

PeMOHT MOXXHO MPOBOAUTL TOMLKO B TOM Clydae, ECNi NOBpeXAeHUe orpaHUyeHo HeBONbLLMM YUYaCcTKOM.

Ecnv ecTb Nogo3peHnst oTHOCUTENbHO OLIMBOK B KOHCTPYKLIMM CUCTEMEI, CriedyeT NPOBECTM OLIEHKY SMeKT-
poHarpesarens.

10.3 MeToabl peMoHTa 3neKTpoHarpeBaTenen
10.3.1 O6wue TpeGoBaHuUs

n pumedaHune— Metoasl, ucrnonk3yemble Npn pemoHTe anekTpoHarpeBaTernem, 3aBncaT OT TMNa SneKTpoHar-
pesaTens n ero usrotosutens. [letansHoe paccMOTpeHne CywecTBylOWLnX METOOQ0B HaxoanTCa 3a npegenamu obnactu
AaHHOro craHpapTta.

Kak npaBuno, peMoHT CeTeBOro afieKTpoHarpeBaTens 3akntovaeTcs B IMHERHOM cpalLMBaHUM UN coeanHe-
HWW Yepes pacnpeaenuTenbHy KopoobKy.

O6Lwye meToauKY, KOTOPbIE CrieayeT NPUMEHSITL, NpUBEAeHb! B JAaHHOM pasaere, oHaKo creayeT UCMosb-
30BaTh TONbKO METOAbI, pPeKOMEHA0BaHHbIE MOCTaBLLMKOM, W TOMbKO MaTepuanb! U MHCTPYMEHTbI, PEKOMEHA0-
BaHHbIe MOCTaBLLKOM.

10.3.2 NluHerHoe cpawmBaHue

YaaneHue noBpexaeHHoro ydacTka anekTpoHarpesaTenst He A0KHO 3HaYNTENbLHO U3MEHSTh XapaKTepuc-
TUKW aneKTpoHarpeBaTens Mo CpaBHEHUIO C UCXOAHLIMU MPOEKTHLIMU XapakTepucTukamu. Heobxoammo NpuHATL
Mepbl K TOMY, 4TOBbI NIMHEHoe cpallyBaHWe He MoABepranoch Harpyskam npu akcrulyataumn. Toro MoXHO
AOCTUYb, BbINOMHWB 4OMOSHATENBbHBIVA BUTOK C 060N CTOPOHbI CThIKa. YYacToK AnunHoi 150 MM ¢ Nto6oi CTOPOHbI
CTbIKa He AOMKeH BbITb U30THYT NPY MOBTOPHOM MOHTaxe Ha 06bekTe, Takke HeobXoaAMMo o6ecnednTb XopoLLnii
KOHTaKT.

10.3.3 CoeanHeHue Yepes pacnpegenuTenbHy0 KOpoOKy

PeMOHT He AOoMmKeH 3Ha4YUTENBHO UBMEHSATL XapakTepUCTUKN SNeKTpoHarpeBaTtensi Mo CpaBHEHWUHO C UCXod-
HbIMU NPOEKTHLIMW XapaKkTepUcTUKamm.

Mpu “cnonb3oBaHUK XONOAHLIX BbIBOAOB, dNEKTpoHarpeBaTesib U CThIKU Mocne peMoHTa 4OSKHbI ObITb
npoYHO 3aKkpenneHsl Ha Tpybonposoae, YTobbl 06ecneunBaTh XopoLUW KOHTaKT. BBegeHMe X0noaHbIX BbIBOAOB U
KOHLIEBbIX YCTPOWCTB B pacripedenmrensHyro kKopobKy cnegyeT NpoBoAvTL B COOTBETCTBUW C UHCTPYKUMAMM U3ro-
TOBUTENS.

10.4 3aszemMneHue

Ecnu anekTpoHarpesatesiv 3azeMiieHbl C OMOLLbIO METanIYeckoi onneTku, MeTannyeckoi 060nouxu
1Ny akpaHa u3 ponbri, LeNOCTHOCTL U HEMPEPLIBHOCTbL 3a3eMNEHUs He AOMKHLI BbITh HApyLLIEHLI B peaynkraTe
PEMOHTa.

10.5 UcnbiTaHuA

OTpeMOoHTUPOBaHHLII aNeKTpoHarpesaTerb AoMKEH NPOITU BCe UCTILITAHWA, yKkasaHHbIe B 8.5.5 HacToslLle-
ro ctaHgapTa, 10 NOBTOPHOMW YCTaHOBKM.

Tabnwuua 3 — MNpeanyckoBble NPOBEPKM M MPOTOKON MOHTaXa HarpeBaTtenst

MecTtoHaxoxaeHue Cucrtema Homep npoekrta YepTexu

Homep nuHum Homep anekTpoHarpeBartens Knaccudmkaumsi 30HbI TemneparypHas
knaccudukaumsi

Homep nanenwm MecTtoHaxoxaeHue Homep uenu Tok/HanpsixeHne uenu

UarotoButens Mogernb arektpoHarpesarens | MowHocTb HarpeBatens (BT) Ha eaMHULY AnvHbI/

anekTpoHarpesarens HomuHanbHoe HanpsbkeHune

MpoBepuUTb CepTUUKALUOHHYIO MAPKMPOBKY

WsrotoButeno merommeTtpa/mogens 3HayeHue HanpsikeHus TouHocTb/U3MepuTenbHbIn
AnanasoH

[ata nocnegHen noBepku MeroMmeTpa

34



FOCTIEC 60079-30-2—2011

lpodomxkeHue mabnuupsr 3

MaroToBuTenb 3HaveHne conpoTUBNEHUN TouHocTb/U3mepuTenbHbIM Anana3oH
amMmnepBonsLToMMeTpa

UCMNbITAHUA MenbiTaTenbHoe 3HaveHue/ Hara Munuunanol
SNEKTPOHAIMPEBATENA| 3amevaHus

MpwnmeyaHwune— MuHMManbHO JONYCTUMOE CONPOTUMBAEHWE M3oNAuMN JOIMKHO 6biTb 20 MOM. MuHu-
MarnbsHO OONyCTUMOe ucnbiTatensHoe HanpsikeHne — 1000 B nocroanHoro toka. OpgHako 1000 B noctosHHOro
TOKa peKoMeHayeTCsl Ans SneKTpoHarpeBatenen ¢ muHepanbHon ndonauuen, 2500 B noctosaHHoro toka — ansa
aneKkTpoHarpeBaTenei ¢ NONMMMEPHON M3ONsIUNEN.

1 MNpuemka mateprana Ha KaTylke

MpoBepka Leny Ha OGpbIB B KaTyLLke

MpoBepka CONPOTVBNEHWA U3OMALUM B KaTywke

2 3aBeplueHue ycTaHOBKM TpybonpoBoAa (paspeleHne Ha Havano MOHTaxa afneKTpoHarpeBaTens)

3 lMocne moHTaxa

4 HarpeBatenb yCTaHOBMEH (paspelleHne Ha Ha4vano yCTaHOBKM TEMnov3onsiumm)

HarpesaTenb ycTaHOBNeH npaBunbHO Ha Tpybonpoeoae,
pesepByape unu o6opyaoBaHum

HarpeeaTenb yCTaHOBNEH MpaBUMbHO Ha Knananax,
TpyGogepxaTenax v Opyrvx TeNMooTBOAAWMX YCTPONCTBAX

KomMnoHeHTbl NpaBuUnbHO YCTAHOBMEHBI U 3afenaHbl
(nuTaHue, repmetnsaums T-o6pasHbiX coegUHEHWUN)

MoHTaX BbINOSIHEH B COOTBETCTBUM C MHCTPYKUMSIMA
W3roTOBUTENSI U CXEeMOW Lenemn

5 YcTaHOBKa TENNOM3onsiuMM 3aBeplueHa

MpoBepka uenn Ha oOpbIB

MenbiTaHne ConpoTuBNeHnsa n3onsaunn

CVCTEMATIPOBEPEHA:

6 MapkupoBka v ngeHTUUKaUusl 3aBepLUEHbl (CM.
IEC 60079-30-1, pa3gen 6)

7 HarpeBatenb HagexHo 3asemreH

8 Perynsatopbl TemMnepaTtypbl NPaBUMbHO YCTAHOBNEHbI U
YCTaBKU NPOBEPEHbI

9 Bce pacnpegenuTenbHble kopobkn cepTuhMuMpoBaHbl U
3aKpbIThI

10 TennowsonsuWs 3alumilieHa OT NOrogHbIX YCIoBUIA (BCE
WBbI FrepPMETU3NPOBAHbI)

11 3apgenaHHble KOHUbI, 3aKpblThie MecTa CpaleHWUn
OTMeueHbl Ha M3onupyroLen oblmBke
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12 YUepTexu, TexHnuyeckass QOKyMeHTauusi U3roToBuTenst

BbinonHun: KomnaHus Hata

Moateepann: KomnaHusa Oata

MpuHan: KomnaHus Hata

YTBEpaWn: Komnanus Hara

Tabnuua 4 — lNpoTokon nycka HarpeBarens B 3KkCniyaTaumio

MecToHaxoxaeHve Cuctema Homep npoexTa UepTtex(n)

Homep nvHum Homep HarpeBatens Knaccudmkaumsa 30Hbl TemnepartypHas
Knaccudukaums

Homep nanenwm MecTtonaxoxaeHvne

Homep uenu

HanpsixeHue uenm

M3roToButenb
HarpeBarTensi

Mogenb HarpeBaTens

MowHocTb HarpeBaTens (BT) Ha eauHuuy anuHel/
HomuHanbHoe HanpsxeHue

MpoBepUTb CEPTUIMKALIMOHHYIO MAPKUPOBKY

NH®OPMALIUA OB SJIEKTPOHAIPEBATEJIE

O6wasa npoeKTHasa a/iMHa 3reKTpoHarpeBaTenst

O6wan gnuHa yCTaHOBNEHHOTO HarpeBatens

Tun Tennousonsuum

TonwmHa Tennousonsauun

MoppepxrBaemasn Temnepatypa TpybonpoBoda

MakcumansHas Temnepartypa Tpybonposoaa

UCNbITAHUA ANEKTPOHAIMPEBATEJA: (BaHHbIe U3 NPOTOKOMAa MOHTaXa HarpesaTtens)

MpoBepka 3neKTpUYeckoro ConpoTUBMEHUA /paspeiBa uenu (B8 Owm)

MpoBepka conpoTuBNeHUs anektpomsonsauum (B MOm)

TemnepaTtypa okpyxarowwen cpegbl BO BPeMs UCMbITAHWIA

HaTta Hanpsixenne (nepemen-| Tok (A)
NpoBeAeHns | Horo Toka), B

Mavenb |Mnowapgka 1 ¢hasa 3 hasbl

NnHmna da3za A da3a B dasa C HenTtpaneHas

Myck
Yepes 5 muH
Yepes 4 4
Temnepatypa OkpyKarwLen cpegbl BO BPEMS UCTbITaHWA
Temnepartypa TpybonpoBoga B Havane MCnbITaHvs Yepes 4 4
PaccumtaHHasi MOWHOCTb Ha eanmHnLy AnvHbl (B-A/m) Yepes 4 4
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PEMYIATOP TEMIMEPATYPbI: Tvn

Pene HarpeBatens

OnpepenexHve Temneparypsbl

Onpegenenve TemnepaTypsbl

KoHTponbHas Touka

OKpY>Kalolwen cpeasl TpybonpoBoaa TemnepaTypb

Pene npeaencHon Tun MecTtononoxeHue KoHTponbHas Touka

Temneparypbl TeMmnepaTypsl

TepmoperynsiTopbl oTkannbpoBaHbl

DYHKUMOHMPOBaHNE TEPMOPErynATOPOB MPOBEPEHO

ABAPUAHAS CUTHANMUSALMA/KOHTPONb: Tvn

Temnepa-rypa Boicwee 3HaueHue Hu3wee 3HauveHne DYHKLUMOHUPOBaHWE
npoBepeHo

Tok Harpesarens Boicwee 3HaueHue Hu3wee 3HauveHune DYHKLUMOHUPOBaHWE
npoBepeHo

OcTaTouHbIN TOK Perynuposka DYHKUMOHUPOBaHNE
npoBepeHo

MoTeps HanpsiXeHus DYHKUMOHUpOBaHUE
NpPoOBepeHo

Opyroe DYHKUMOHUpOBaHNE
NpPoBepeHo

3awmTta OT 3aMbIKaHUS Ha 3EMII0; TUM

YcTaHoBKa M3mepeHHBbIn TOK WcnbiTana B pabote

BbeinonHwun: Komnanus Hata
Moateepavn: Komnanusa HaTta
MpuHsan: KomnaHus HaTta
YTBEpAN: KomnaHus Hata

Tabnwuuya 5— padvk 1 xxypHan TEXHUHECKOro o6CnyXmMBaHUs

MecTononoxeHne cUCTEMbI

Cucrtema

YepTexu

WHpopmaumm o uenm

Homep anekTpoHarpepartens

OnvHa uenm

Homep nanenu
BbIKIlOYaTens

MoaknoyeHne NUTaHUsA

PacueTHoe HanpsikeHue

Homep nontoca
BbIKMlOYaTens

T-obpasHoe nogcoeamHeHne

3awumTa OT 0CTaTOUHOro TokKa (Tmn)

CpawmBaHue

YcTaBka yCTpONCTBa OTKITOYEHUSA N0 OCTAaTOYHOMY TOKY

Pene anektpoHarpesartens
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OcmoTp
Homep naHenu Homep uenun
Dara
O6o3HaveHne
Tennounsonsauus

MoBpexaeHHas nsonAaumnsa/oblwmBKa

BopoHenpoHnuaemocTs Xopolas

OT1cyTcTBME U30ONALMKM/OBLIMBKM

MpucyTtcTBre BNam

KOMMNOHEHTLI Harpesartens

O6onoykn, repMeTuyHble KOPODKK

MpucyTtcTBre BNam

Mpu3Hakn koppo3un

BbiugeTluMe NpoBoaa NoOKMoYeHNs
HarpesaTens

Pene HarpeBaTensi U orpaHW4eHusl BbICOKOW TeMnepaTypsi

Pabovas xapakrepucTuka

YcTtaeka pene

SNEKTPUYECKNE XAPAKTEPUCTUKA

TecTvpoBaHWe COMPOTUBIIEHNST U30NALMKM (LLYHTMpYIOLLee pene npu HeobxoammocTtu), cM. n. 5.1.3 v pasgen 7
HaCTOSILLEro craHaapTa.

McnbiTatensHoe HanpsxeHne

3HaueHue no merommeTtpy, MOm

HanpsbxkeHne nutaHus HarpeBatensi

3HavyeHne Ha WCTOYHMKE MUTaHWs

3HaveHne Ha NoAKIoYeHun

Tok 4yepes Harpearernb

[Mokasanne B nepnog oT 2 40 5 MuH
[B amnepax (A)]

MokasaHune vepes 15 MuH [B amnepax (A)]

Tok 3aMblKaHWUsl Ha 3eMIio
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KoMmmeHTapum n gencteus

Beinonuun:

KomnaHnus

Dara

Y1Bepavn:

KomnaHnus

Dara
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Mpunoxenne O.A
(cnpaBo4HoE)

CBegieHUs 0 COOTBETCTBUU MeXrocygapcTBeHHbIX CTaHAApPTOB
CCbINOYHbLIM MeXAyHapoaAHbIM CTaHAapTam

Ta6bnuua QA1

Yactb 30-1: Pe3ncTtuBHbI pacnpeageneHHbIin
anekTpoHarpes. Obwue TexHnueckue TpeboBaHnsa
M MeToAbl UCNBITaHWI

CreneHsb
OB03HaYeHne 1 HauMeHoBaHue COOTBET- O6o3Ha4YeHne 1 HauMeHoBaHue COOTBETCTBYHOLLErO
CCbINIOYHOro MeXAyHapoaHOro craHgapra cTBUS MeXrocy4apCcTBEHHOro ctaHgaprta
IEC 60050-426 MexayHapoaHbIi 3NeKTpoTEXHU- MOCT IEC 60050-426—2011 MexayHapoaHbIi 3reKT-
Yeckuii cnosapb. Yacte 426. Anektpoobopygo-| IDT poTexHu4eckuin crioBapb. Yacte 426. SnekTpoobopy-
BaHWe Ans B3pbIBOONACHbIX cpeq OOBaHWe Ans B3pbIBOOMACHLIX cpef,
IEC 60079-0:2004 BspbiBoonacHele cpeabl.| MOD MOCT 31610.0—2012 (IEC 60079-0:2004) 3nekTpo-
Yactb 0. O6wue TpeboBaHus o6opyaoBaHne Ana B3pbLIBOOMACHBIX ra3oBblX cpeq.
Yactb 0. O6wume TpeboBaHua
IEC 60079-7 3nekTpoobopyaoBanue ans Bapel-| MOD MOCT 31610.7—2012 (IEC 60079-7:2006) Snektpo-
BOOMNACHbIX ra3oBkix cped. Yactb 7. [NoBblweHHast o6opyaoBaHue Ans B3PbIBOOMACHBIX ra3oBbIX cpep,.
3aumTa Buga «e» YacTtb 7. MoBbIWeEHHasA 3awmTa BUga «e»
IEC 60079-10 OnekTpoobopyaosaHue ans eapel-| MOD MOCT 31610.10—2012 (IEC 60079-10:2002) OnekT-
BOOMNacHbIX ras3oBblX cpeq. Yacts 10. Knaceudum- poobopyaoBaHve s B3pbIBOONACHBIX FA30BbIX cpeg,.
Kauus B3PbLIBOOMNACHbIX 30H Yactb 10. Knaccudpukaums B3pbIBOONACHbLIX 30H
IEC 60079-14:2002 3nektpoobopyaoBanue ans — *
B3pbIBOOMNACHbLIX ra3oBbix cpeq. Yactb 14. Onekr-
POYCTAHOBKM BO B3pPbIBOOMACHBLIX 30HAaX (Kpome
NnoA3eMHbIX BblpaboTok)
IEC 60079-17 B3apbiBoonacHble cpegpl. Yacts 17.| IDT FOCT IEC 60079-17—2011 B3apbiBoOnacHble cpeabi.
MpoBepka U TexHu4eckoe obCNyxnBaHME ANEKT- Yactb 17. MNpoBepka u TexHuyeckoe obcnyxuBaHne
POYCTaHOBOK 3NeKTPOyCTaHOBOK
EC 60079-30-1:2007 BapbiBoonacHbie cpegpl.| IDT FOCT IEC 60079-30-1—2011 B3pbiBOONacHbIe cpe-

abl. Yactb 30-1. Pe3nctuBHbIM  pacnpegeneHHbIN
anekTpoHarpeB. O6wye TexHudeckne TpeboBaHWsA U
MeTobl UCNbITAHWIN

COOTBETCTBUSA CTAHAAPTOB!
- IDT — naeHTUYHBIE CTAHAAPTHI;

- MOD — mogudmumpoBaHHble CTaHaapThl.

* COOTBETCTBYIOLLMIA MEXIOCYAAPCTBEHHbIN CTaHAAPT OTCyTCTBYET. [lo ero yTBepxaeHust peKkoMeHayeTcsa nc-
nonb30BaTh NEPEBOA HA PYCCKMI A3LIK AAHHOIO MexAyHapogHoro ctanaapra. [Nepeson faHHOIO mMexayHapoaHo-
ro craHgaprta Haxoautca B degepanbHoM MHGBOPMALMOHHOM (hPOHAE TEXHUYECKMX PErMameHToB U CTaHgapToB.

Mpumeuyanune— B HacTosel Tabnuue MCNONB3OBaHbI Cneaylolme ycnoBHble 0603Ha4YeHna cTeneHn
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