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YACTHDBIE TPEBOBAHHUY K YCTAHOBKAM HATPEBA CONPOTUBJEHUEM

Safety in cleetroheat installations.
Part 2. Particular requirciments  Tor resistance heating equipment

Hara BeemeHnn 1995—07—01

1 OBJIACTHL NMPUMEHEHUS

Hacrosmuii cranjgaprt pacnpoeTpansictest 1a yeTaloBKH KOCBREIHIIO-
ro 1 OPSIMOro l1arpesa conporipdeniem, nepeuancaenunsie s 1.1, 1.2, u
yCTalaBgHBACT s X TpeboBalus Ge300acilocTH.,

Hacrostmii craugapr jposxen npuMmensithess copmectno ¢ I'OCT
12.2.007.9.

1.1 YcTaHOBKM KOCBEHHOT0 HarpeBa CONPOTHBJIEHHEM

Cranjgapt pacnpocTpalsicTes 11a yCTaHOBKI, paGoTalollHe Ha IOC-
TOSTHUOM TOKe JU00 na OAHO WM MHOro(asiioM mepeMeHHOM TOKE ¢
yacTorodl He Boile 60 I'w.

Tenno rewepupyercst NyTeM NPOXOKIEINIA TOKA N0 TBEPALIM Me-
TANTHYCCKHM HJIH HEMETAJLIHUCCKIM NPOBO/IHKaM, Tpy6uaTolM H3JY-
HATCSM H MOIPYKHLIM HATPEBATEMSIM.

[IpuMepaMu TAKHX yCTANOBOK SIBJISIIOTCH:

— 3JIEKTPOIeYH NepHojnuccKoro aciictsus  (canounsie, Mydesb-
HBIC, KOJITAKOBBIC, HIAXTHHIE, C BLIKATILIM MTOAOM, ¢  KHISIUIHM CJOeM,
a TaKKe MCTAIHICCKIC BAIIL ¢ HOMPYKILIMI HATPCBATENAMU;

~— JICKTPOMCUH HCMPCPLIBUOIO JICHICTBHA C HCNPEPLIBHOH WA TTe-
PHOJAHUECKOH 3arpy3KoH (POJIMKOBBIM 1 WAaraiolluM MOA0M, TOJK&-
Teablbie, Oapabannsle, Mydeablibie).

[TpuMcuanus

I ¥eranosrn kocsenmoro narpesa CompoTHBACHIEM BKAOUADT B cebsa 06opyao-
Baine pada Harpena TBEPALIX BCLIECTR, KHAKOCTCH H ra3on, OGOpy,lIOBaHIIB AJA

JJIABKH 11 BBIJICPIKKH MCTaAa; GJIOKH OTACABULIX HATPEBATEABHLIX JCMEHTOB (CbeM-

Hble M BCTPOEHHBIC HarpeBare/ii).
2 Bosmixuaosenne ocoGoil yrposnt Ge30MaciocT BOSMOKIO B CJAe/1YVIONHX YCTa.
IIOBKaX KOCBEHHOTO HArpeBa CONPOTHBICHHCM: JCKTPONevax, mpH paboTe KOTOPRIX

H3ganue oduinanbtoe



peaKkHOHIOLN la'rmocquoil. 1 T

Cranpapr ne pacnpocrpaHnsiercst na uundpakpachole HarpeBaTelb-
ILIe 9JeMEUThl H CHCTCMDI I0BEPXHOCTHOrO Harpesa.

1.2 ¥YcranoBkM npsgMoro Harpesa cONpPOTHBJAEHHEM

Cranjapr pacupocrpansercd Ha ycralOBKH, B KOTOPBIX JJsI  Har-
peBa 3arpysku HJH KHAKOrO TEIJOHOCHTEAS] HCIOJb3VIOT 3JCKTPOJLL.

[IpumepaMu Takux yCTaHOBOK SIBJISIIOTCS:

— JEKTPOJIIbIE COJSIIILIe BaHIHI;

— JEKTPONEYH I8 WIABKH CTeKJia;

— 3JeKTponcun Aast rpaduTtHdaund M NPOU3BOACTBa Kapduia
KpeMHuusl.

Crapfapr e pacipocTpalsicres a 1IPOTOUHBIC 2JeKTPOANbIe Ia-
POBOJLOHATPCBATENH H BACKTPOAHLIC CMKOCTI BLICOKOIO JaBJCHHS.

2 HOPMATHBHbBIE CCBINIKH

B nacrosiiem crangapre Hcliosh30BaHLl CCBIAKH  Ha  CAeAYOUIHE
CTalfapThl.

IF'OCT 12.1.038—82 Ciucrema  craujgaptoB  0e30nacHOCTH TPyAa.
AaexkrpobezonacHocts. [Ipejieanbio pouycTuMble YPOBUH HATpPAKeHUH
MPHKOCHOBCIHA ¥ TOKOB

[OCT 12.2.007.9—93 besonaciiocts 3seKTpoTepMuyeckoro ofopy-
popanusi. Hacts 1. O6uue tpebopaums

IFOCT 14254—80 Msneaus snextporexnuueckue. O6onouxu. Cre-
neny saulutel. Obosnavennss. Metobl HeObITaAHAN

TOCT P 50571.3—94 DuaexrpoycranoBku sgauuil, Yacte 3. Tpe-
Gopanust o obecrncucHnio 6¢301aCHOCTH. 3aliuTa OT MOpaXeHus dJex-
TPHUCCKHM TOKOM

[OCT P 50571.4—94 Dnexrpoyeranoskn 3aauuii. Hactn 4. Tpebo-
Bauusl no ofecrneuenulo 6c300acHOCTH, 3allliTa OT TelJOBHX BO3Aelt-
CTBHH

M3K 50/841/—83 MerkayuapoJHnlil 3JeKTPOTCXHHUECKHIT €JIoBaph
(M3C) TI'mapa 841. IIpombluliennpiii sJeKTpolarpen

[OCT P MOK 536—94 Knaccnguxkauns 3/JeKTpOTeXHHYECKOTO N
JCKTPOHHOro ofopypoBauns 1o  crnocofy 3aUlUTLl OT [0paKeHud
3JEKTPHUECKUM TOKOM

3 ONPEAEJIEHHA

B nacrosaumem crangapre HPHMEUSIOT TePMHHELI, COOTBETCTBYIOLIAL
FOCT 12.2.007.9, M3K 50(841), a takxke CJacAYIOLHE TEPMHHELIL.
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MCHT, KOTOPI)II"[ NOJABOJHUT TOK K HarpepaTteidbHoOMYy MaTeprHaJgy H Haxo-
AUTCH ¢ HHM B KOHTAKTC.

3.2 JmekTponedb AN NMAABKH cTekaa (NPAMON HATPEB CONMPOTHi-
J]EPIPIEM) — TIieub, B IiO'I‘()pOI“{ IIJAaBRa cTekdaa Npon3BOAHTCI NMOCPeACT-
BOM Teinaa, BI)lpaﬁaTI)IBaCM()I‘() HPOXNOAICHHCM TORKA B BauHe, conep-
Kalel MOrpyKHLIe TeKTPO/ILL.

3.3 ConsiHasi BAHHA — »JMEKTPONCUL, B KOTOPOIl COJsON  pacnnas
B OCHOBHOM HCHOJDL3YCTCH B KAUCCTBC JRWHIKOIO TCHJAOIHOCIITOJNSA, HPH
2TOM HarpeB MOXKCT OLITL KaK NPAMBLIM, TAaK 11 KOCBCIIHDIM.

IMTpunvecwaune — IpsiMoll narpes nMceT MeCTO, KOTJA V3ALI NATPCBATCALIIX
JACMEHTOB (narpesaTenn) pacrosokens B cogaauoil sanne, Kocnenineii narpes uMect

MeCTO, Korja y3aumnl HArpeBaTeJbiLIX 3JCMCHTOR (III‘II‘})OBHTQJ’II[) pacioaoXKeHnl BHE
Batmn,

3.4 HurpurtHble M HUTPATHDbIE COASIHbIE BAHHBI — 3JCKTPOICUH, CO-
JAepKallie B METaJJHUeCKOH BaUNC HJM THIVIC PacmJaBbl  HHTPHTOB
HIH IHTPATOB Kaaust Jubo natpus, anbo cmecn 3THX conef.

3.5 OGopynoBaHue nNpeaBAPHTENLHOrO HarpeBa (OJAST  COJNSTHBIX
BaHH) — BCIIOMOIaTC/LIOC YCTPONCTBO, OBCCICUHBAIOIICE TIePBOHA-
UaJbHOC PacIliaB/ieHe BePXHEro cJosl coJePKIMOro coasHoll Baninl.

3.6 NnaBuabHasg ajekTponeub — 3J1CKTPONCUDL, HCNOAb3yeMas Ans
NMJIaBKi TBEPAOH 3aTPY3KH

3.7 JnekTponeyb A BHIACPKKH — 3JICKTDONCUb, NPeAHA3HAUCH-
Had LI MOAACPKAHUA JKUAKOH 3arpyaki B pacmiaBiellHOM CcOCTOH-
HHH TIpH 3aJalioil TeMnepartype.

3.8 Tennonepenamwias cpesa —— KUAKOCTL HAN Ta3, NCNOJAb3Ye-
MLIC 1151 IEPCAadl Tellia OT HnarpeBaress K 3arpyske.

3.9 Cbemuble HarpeBartenbHble 3JeMeHTHl (CheMHbIE Y3Jbl HATPeBa-
TEJbHLIX 3JIE€MEHTOB) — JICTKOCDCMITBIE HarpeBaTeaLIbIe  571eMeHTHI,
KOTOPLIe MOTYT OLITH CHATBI H 3aMereiis norpeGureaem 6e3 IeMOHTA-
Ka JIpYrux uacreit (nanpumep, TeMA0BOI HIOJSINT WM OTHOYIOPHO
QYTEPOBKH), MM CBEMIBIC B XOAC 9KCMAYATAUNH HATPCBATENbHBIC
3MEMENHTHI, KOTOpPBIe MOryT ObITh 3amMeniennl 6e3 ocTanosku pafiouero
npouecca,

3.10 TepmoBbiKTIOYATEH U TEPMONPELOXPAHUTENN - YCTPOICTBA,
KOTOPBLIC OTKIIOUAIOT YCTAHOBKY 1IarpeBd CONPOTHBJICHIICM MOPH MPEBLi-
HICHHI 3al1auilblx TeMuepatyp. TepMOBBIKAIOUATCMH BO3BPAIlaIOTCT B
pabouce NMOAOKCHIE, TCPMONTPCAOSPANITCAN He BO3RPAILAIOTCS B Ho-
XOANO0C TOJT0KCHHC 1 JI0AXHBl 3aMCHITLCS TOCAC RKaxjoro cpalarthbt-
BAHHUS.

3.11 Orpannunrens 3a1annoii TeMICPATYPLI -— YCTPOHCTBO, OTKIN-
dalolllee yCTanoBKy narpeBa cONpOTHBIeHHEM, ecad pabouas rtemIle-

3



- W R s & b

partypa npenninracT dajainoe snauctne id BOJIHUHIY 6OJH)II_IyIO, qeh
3Havene A0NYCTHMOIO OTKJIOHEHHd, 1 jgaJzice ofecreunpaioiiee OTKIID

YeHHOE cocTosinpe obopyaopanus.

MpuMeyanie — Peryanposaine, ycTanobBka GIOKHPOBOK U NOBTOPUO
BRJAIOYCHIIC YCT‘pOﬁCTBa MOIYT BLIOAHSITBCH TOJbLKO nepeodaaoM, HMEIOINIHM COOTBET
CTBYIOULYIO KBasii(iuxalio,

3.12 Peryastop 3aaannoil remneparypbl — yCTPOHCTBO, PCTYIHDY
IOLLCE TCMICPATYPY JCKTPONCUH. CC/AI OHA BBIXOJAUT 3a IPCACHAD 10
NYCTHMLIX OTKJOICHHIT 3aauiofl yeTamoRaACINION TeMTepaTyphl. Pery
AUPOBKA J1AIHOT0 yeTpoleTBa 11 yeranoBka 0.J0KHPOBOK JIOJKHLL PO
H3BOAHTLCH TOJLKO MCPCOHANOM, HMCIONIHNM COOTBCTCTBYIOULYIO KBAMH

huKauuio.
3.13 Tox yreukn — no F'OCT 12.2.007.9.
3.14 TorpyXHo# Harpesatenh — JICKTPIUCCKHIT HarpeBaTend, -«

KOTOPOM TCILIO MepedacTesl K BalNe 1epe3 N300 11 3allATHBIH KO-
xyx. Horpyxuofi narpegarens MoXKeT ObITh CTANHONAPHBIM HIH TTEPE:
1OCHBIM,

4 HOMUHAJIbHBIE HATIPSOKEHHRY

v Y

Homunansnsie 3mauclis nNuTaonero nanpssKeHinss B yCTalloBKaX
HArpeBa COMPOTHBJCHIEM 1C NOJKHLI NMPCRLINIATL BepXHEro Tpeaesa
ananasona I (em. 2.5 TOCT 12.2.007.9).

MMpuMecuanune — HomnuaapHoie BanpsekeHus yCTaHOBOK larpeBa CONMPOTHS-
JCHIEM 1 MCIOJLIYCMIIX 3AULHTHLIX VCTPOHCTE JOJKHL GRTh BEIOpaHLl Tak, 9rodil
00CAYIKHBAIOUUA NMepcona ne TOABCPTANCs PUCKY TOPAXKeNHs TOKAMH VTCUKH, BOZ-
HHKAIOHMMMIL TIPH HOPMAABHLIX YCTOBHAX 9KCIAYATAIIIMN,

4.2 JLnst cONStHEIX BaHN AW APYTHX BAlH, NpeflasHaueHtbX AJd
raanbBalf3anuil A BEUIEPKKH aJIOMHIHS, MAKCHMAalIbHO HOMYCTHMOC

HOMHIIAJLIIOC HATIPSIKCHHAC 1Ta TTOTPYKHULIX NarpeBarTedyiaX HeE  JI0JXKHO

npeswirats 400 B.
4.3 Jlag BarRyyMubix 3JCKTpONCHci nampsokenne, noasoauMoe X

JACTAM, HAXOJSIUIUMCST MO JaBJACHICM THXKE aTMOCHCPIIOro,  TOIKHO
OBLITL BHGpalo Tak, 1To6H HeKAUAMICh Tpo6oft 1AM TEPCKPLITHS

H30.JISTHHH.
5 HOMUHAJIbHLIE YACTOTBI

Hpunmenumo tpedoranue 2.5 TOCT 12.2.007.9.

6 OBUINE TPEROBAHMUA

6.1 YaeabHoe conporusienue
Boamokuoe wsMeuenue vacaslioro ColpoTHRICHIA narpepartens (n



\..dl.)’ HALT AU OUIINIJIY, fidi lJCDd LUH}}U'IYIUJICIIH.CJV!} Floedfl AL CdS AL DAL Jal
PY3KH (B ciyude mpsMOro Harpesa CONPOTHBJAEHHEM) CJ/eAyeT YYHTHI-
BaTh HPH BHIGOpE MapaMeTPOB YCTAHOBOK HarpeBa CONPOTHBJCHHEM.

6.2 BenomorareabHbie yCTPOiCTBA

Caeayer cofaionath MepuLl NPEAOCTOPOKIOCTH, obecneunBamllne
fe30nacHylo 3KCIAYATaIHIO BCOOMOTATEJbILIX YCTPOHCTB, HanpuMep,
TpElI-ICHOpTHbI-X H 38pr3(‘)‘IIIbIX.

6.3 OTKpbiTHIE HarpeBaTe

B ofmem cayuae oTKpbIThbie HarpeBaTesNu JA0JMKHB ObITh YCTaHOB-
JIeNLl TaK, uToOLl MPU HOPMAJbHLIX YCJIOBUAX SKCMJAyaTallHH OHH HE
MOI'JIH BOHTH B KOHTAKT ¢ 06CAyXKUBaloIlUM NepconaJioM, Harpepae-
MOl 3arpyskoil WAM 3arpysounbiMH MexauusmaMu. HMckmoucnne mo-
KeT GHITL cesauo AJsi OTKPHTHX harpepaTesefl npu ycjaoBuu obecre-
YEeHHA 3aUUThl OT MOPaxKeluust 3IJeKTPHUCCKHM TOKOM TOCPEACTBOM
cucteMbl BbCHH coraacno T'OCT P 50571.3.

6.4 Tok yTeuku

Crenyer npenyemorpeTh sddexTuBHBIC Mepbl, obecneuuBanlIne
MeKTPoHe30MacHOCTh NIPH NPOTEKAlHH TOKOB yTeUKH uepe3d  3JeKTPO-
rneun, BKANOUYAA 3arpy3Ky, Jub0 ToOJAbKO uepe3 3arpysKy.

6.5 Tlapsl ¥ npoune BbigeNeHHS W3 3arpy3Ku

ITpu BBIZEsEeHHH W3 3arpyakm MapoB, KOHAeHcATa U Ip. CJAeAyer
VUHTBIBAThL HX BO3MOXHOe GH3HTecKoe H XHMHUeCKoe BO3lelicTBHe HA
JA101cii W YCTAHOBKH Harpema conportusiaenneM. Mepsl no npegorspa-
IIEHHI0 BPeIHbIX BO3AEHCTBUH OT BbideNSIeMBIX KOMMOHEHTOB I OJIKHbI
ObITh YCTAHORJIEHBI B HOPMATHBHOW JNOKYMEHTAlHH HA YCTAHOBKH KOH-
KPETHBIX TUTOB.

6.6 CoJsigHBIC BaHHBI H TJIaBHJIbHBIE 3JeKTPONEYH JIOJZKHB COOTBET-
CTBOBAThb CJEAYIOUIHM TpeBOBaHUIM,

6.6.1 MakcuManbHO nomycTHMas TeMrepaTrypa AoAXKHaA OBHITh uer-
KO VKasaHa Ha HHIHKaTope WJAH peryasrope TeMmepaTypel (cM.
13.5.1).

6.6.2 Hutputusie consiuble BanIL, NpeiHasHaueHHble A5 o6pabort-
KH aJIOMHHHA HJAH KOBKHX AJI0OMHHHEBBLIX CNA4ABOB, He JOJIKHBL HC-
nosb3oBaTbed AJAS 06paboTKi H3/1e i, H3rOTOBJCHHBIX H3!

~— JNHTBLEBLIX aNIOMHHHEBLIX CTJIABOB;

— aJIOMHUHEBBLIX CIIJ1aBOB HEH3BECTHOTO COCTABA;

— JIPYrHX JIerKUX MeTaJJ0B UJH HX CHJI4aBOB;

~— THAXKeAbIX MeTa/JI0B WJIH HX CIJABOB;

~— CTaJH.

B cnynae, econ temnepatypa saektpomeun Bo Bpems paborbl  MO-
KET NpeBblllaTL 500°C, Ha KoKyxe meun Ha BHAHOM  MecTe JOMKHA
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OBITH NpPEeAYCMOTPeHa lNpenynpexjawouias naanuch: «He wucnosanso-
BATb JJST JerKHX MeTaJ//l0BY.

6.6.3 B saekrponeyax, oborpeBacMblX H3HYTPH, MOTPYIKHBIE  Y3JIbI
HarpeBaTebHBIX 3JCMEHTOB AOJKIL OLITH CMOHTHPOBAHBI TAK, UTOGL

Ha HHUX He OCaXJaanHCh NOCTOPOIIHUE BeliCCTBA.

6.6.4 Ecan e mpuusiThl apyrue mepsl 6e30MacHOCTH, BAHHK TJy0u-
noi ne Hosee 1,5 M caenyer obecnenuBaTh 000pyAOBaHHEM NIPEJBAPH-
TEeJbHOr0 HArpeBa coryiacHo 3.5, KCTOpoe MO3BONUT Ge3 BCSIKOro pHCcKa
NPONJTaBAATL B 3aTBEpAEBIIeH 3arpy3Ke BepPTHKAJbHbLIE KaHAaJH.

6.6.0 B anexrponmeuax ¢ HapyXHBIM 000OIrpeBOM HarpeBaTebLHLBIS
yaJel 06BIUHO YCTAHABJIHWBAIOT TOJBKO Ha OOKOBBIX CTEHKAX 3/1€KTpO-
neun, 4ToOn U36exaTh MECTHOro neperpesa AHUlA.

6.6.6 Eciu B nHapyxHo oforpepaemoil TMJIaBUABHOl  3neKTponeuy
nenn3st oboiiTHes He3 noxorpeBa AHUINA, TO:

— yJaenbHas TOBEPXHOCTHAS MOILHOCThL HarpeBa Ha JHHINE N1OJ-
XKHa OBITh HHKe yJeJbHOH NMOBEePXHOCTHON MOHIHOCTH HarpeBa GOKO-
BHIX CTCHOK Ha BeJHUHHY KO3(D(PHIHEHTA, YKA3LIBAEMYIO H3TOTOBHTE-

JEM B Kax/a0M OTAE€JbHOM cJjayuae;
— cJenyer npeaycMoTperh BO3IMOKIOCTE aBTOHOMHOIC  YipanJe-

HHSA HATPeBOM JHHUINA;

— NpH OpeABapHTENbIOM Harpere cxeMa VIpPaBaeHHA JNOJXKHA
ofecrneynBaTL MepPBOOUEpEJIHOE BKJOUeHHe HarpeBaTenell GOKOBHIX
CTEeHOK;

— Harpes AHWIIA J0JKeH BKAKUYATHCS TOJBKO MPH YCJAOBHH, YTO
CONMEepPKUMOe BaHHBI YACTHUHO PACNJaBHJOCh € TOMOIUIBLIO OOKOBHIX
Harpesarenei.

6.7 Pasorpes 3aTBepaeBmero coOAepRUMOro BAHHDI

Hpn' pasorpese 3aTBepaeBllIero CONEPKUMOro BaHHLBI B TNEPBYIO
ouepelb cacayer obecneuuTh pacnianJjieHie Ha NOBEPXHOCTH, YTO ITO3-

BOJIHT IIPEAOTBPATHTHL BHIGPOCH pacniaba.

B coaauwx Bannax c¢ Norpy>KHEIMH HarpeBaTessiMu o60pynoBaHue
npeBapUTeIbHOr0 Harpesa M0JXKIHI0 ofecmeduBaTh AOCTATOUHBIA TOK
B HaYafbHBI MEepHO, YTO6H HCKJAIOUHTh BO3MOMKHOCTH BHIGPOCOB pac-

njaBa ¢ NOBEPXIOCTH.

7 HCNIOJIb30BAHHUE 3A3EMJAIOIIUX TPOBONHUKOB B KAYECTBE
AJNEMEHTOB AKTUBHON LENHU

TpeGoaitns, Kacaomuecas HCOAb3OBAHHST 3a3€MIISTIONHX TTPOBOJ-
HUKOB B KayecTRe 9JeMEHTOB akTupno# uenu, — no 3.6 T['OCT

12.2.007.9. ot

P
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Mapkuporka — no 'OCT 12.2.007.9 co cuaeaywolluMy A0N0JIHEHHS-
M.

8.1 MapkupoBka ycranoBox HarpeBa CONPOTHBJACHUEM J0OJXKHA
BKJIIOUATh HOMHHAJILHYIO DAaB0UYyI0 TeMICparypy.

8.2 Ecan MowmuocTh, notrpebnsieMas yCTAHOBKOH HarpeBa CcOMNpo-
THBJCHHEM B XOJIOINOM COCTOSIHMM IpeBblliaer Gosee uem Ha 309
MOILHOCTD, noTpebiisieMyl0o NpHU IIOMHUAJBIION TeMneparype, MaKCH-
MaJbHasg MODIHOCTb TaKxkKe A0JKlIa OulTh yKazaua B Tabauuke ¢ Map-

KHPOBOUHBIMH JaHIbLIMH.
8.3 3anacubie y3Jibl HarpeBaTeJbHBIX 3JeMEHTOB W OT/e/bHble Vy3-

JIbl HarpeBaTe]bHbIX 3JCMEUTOB AOJKULI HMeTh MapKHPOBKY, BHINOJI-
HCHHYIO HeCMBIBaeMOil KPackoW c yka3aHueM INpeaNnpHsATHS-H3TOTOBH-
TeJIs, THIIA HarpeBaTesisi, HOMHHAALHOTO HAMPSXKEeHUS ¥ HOMUHAJbHOH
MOLIHOCTH.

8.4 Ilpu HeoOXOAMMOCTH CJeiyeT yKasaTh CTCNeHb 3alMUTHLI H3JC-
Just ot nonafauust soasl no N'OCT 14254.

8.5 HarpepaTenbiibie KoJamaky § anaJorduHoe  HarpeBaTesbHOe
obopynoBanne ¢ paboueil temneparypoil Boile 250°C, nas  KOTOpPBIX
He MOTryT OBIThb BBHIIOJHEHNL Mepbl 3amnuTel cornacso I'OCT 12.2.007.9
B OTHOLLIEGHUHM BHYTPeHHell MOBEPXHOCTH. oOpallleHHOH K HarpepaeMomy
00beKTy, JOJKHB HMeTh lIaACKHO 3aKPeIlIEeHHYI0 TNpeaynpeauTesb-

Hy1I0 TaGaHUKy O BO3MOXKHOH ONMacHOCTH,
8.6. Paboude MHCTPYKUNM AOJXKHB BKJIOUaTh BCe Ba)xKHBEe mapa-

METpBI, TaKHe KaK MakCHMaJpHO JAonycTtuMas pabouas TeMmeparypa,
a TaxxKe npeaycMaTpHuBaTh NPEAYIIPeKAeHHS] 0 BO3MOXHOH 0OIacloCTH

corJacuo 8.5.
9 3AHIUTA OT CBEPXTOKOB

3awurta ot csepxtokos — no 3.8 TOCT 12.2.007.9.
10 OTKJKWYEHHFE

10.1 Cuenyer ofecneudTb HaJHUUE PYUHOTO OTKJIIOYEHHMS VCTAHOB-
KM Harpesa CONPOTHBJEHHCM H3 0€307acHOro JIisl onepatopa Noaoxe-

HHSI.

11 MOAKNKWYEHUE K CETH
U BHYTPEHHUE COEJHWHEHHUA

TpeGoBanus K BBIMONICHHIO NOAKNIOUEHHS K CeTH M BHYTPEHHMX
COE/IHHEeHHIT B yCTallOBKax HarpeBa conpotusienueM -— 1o 4 TOCT

12.2.007.9.



12 3AIHUTA OT MOPAXXEHHUS 3JEKTPHUECKUM TOKOM

12.1 3awmra o1 NPAMOro KOHTaKTa

12.1.1 Ilpn nanpsixennn cs. 25 B mepemennoro toxa nan 60 B noc-
TOSIHHOIO TOKA B YCTAaHOBKAX HarpeBa COHOPOTHBJEHHEM C OTKPLITHIMU
HarpepaTeasiMIl, KOTOPBIE MOI'YT 0Ka3aTbCd B KOHTaKTE€ C 3arpyskoi
MAH MICTPYMEHTaM{ NPH  OTKPBIBAHUM JiBepPUbl HJH aHAJOTHYHOIO
npHenocobsenus, cacayeT nNpeycMaTpuUBaTh HajAeXHLIe cpejicTBa OfT-
KJIIOUEIHHST BCOX He3a3eMJaelblX HarpesaTe/ael Npu OTKPLIBAHKU ABeEp-
LB,

12.1.2 Tpe6oanpe 12.1.1 oTHOCHTCS TaKKe K YCTAHOBKaM HArpena
CONPOTHBJIEHHEM, B KOTOPBHIX JOCTYNHBIE JJA8 TNPHKOCHOBEHHS UAaCTH,
HanpuMmep (GyreporKa, MOTYT CTaThb 3JEKTPONPOBOAHLIMM NPH  HOD-
MaJIbHLIX YCJAOBHSX PabOTHL.

12.1.3 KoutakTnol aBapHiiHLIX BLIKJIOUATEACH ZOJKHLI HAJEeXKHO Me-
XaHHUeCKH Pa3beAHHATLCA € TIOMOLLLIO NPHBOAHOIO KyJnauxa.

12.1.4 Konerpyxuus apapuiinoro ycrpo#ictsa u crnocof ero yera-
HOBKH HOJKHBl HCKJNI0UATh BO3MOXKHOCTH €r0 YMBILJIEHHOTO OTKIYe-
nust w obGecneunBaTh cpabarbvizanue 3aHUTH JaXce B cJyuae NMOJOMKH
NMPYXXHHB BOo3BpaTa pabouero MexaHusMa.

12.1.5 TTpu ncnonn3oBaHuu aBapHHHOrO KOHEUHOTO BBIRJIIOYATEJNS
MI'HOBCHHOTO LeHCTBHS OTKJIOUCHHE BCeX Harpepateneil (3a HCKiloue-
ITHEM TeX, KOTOPLIC 3a3€MJCHBI) JO0JXKHO HaAekKHO OCYLUeCTBIAATLCS
OTXEIBHLIM OTKJIIOUAIOMUM  VCTPOHCTBOM, HANPUMEP KOHTAKTOPOM.
ITpu nanwupy HeCKONBKHX CHCTEM 3alIHTHl OHH MOIYT NPHBOAMTH B
JICHCTBHE OJIHO H TO Ke aBapuiiHOe YCTPOHCTBO OTKJIOUEHHS.

12.1.6 Ecan BMecTo aBapuiiibix OTKJI0YaIOUHX YCTPOHCTB € Mexa-
ITHUCCKHMHI 1TOPMaJbHO 3aMKHYTHIMH KOHTAaKTaMH HCHOOJb3YIOT ApPyrHe
verpoiicTBa ynpasaenns, HeoGXoAHMO 06eCneunuTh TOT XK€ YPOBEHb 3a-
LIUTLI.

MMTpuvmevanne — 3amntnole QYHKIHH JOJKHB COXPAHATLCS B CAyyae  OT-

ka3a ycTpPOHCTB yNpaBJeHIsl, NMOBPeKACHAA IeNell yApaBAeHHs HAN OTKa3a HCTOYHH-
Ka NMHTAHHA YCTPOHCTB YNpaBJeHHS.

12.1.7 3amuty ot nopa)keuus 31¢KTPHUSCKHM TOKOM NIPH HOPMaJb-
HOH pafoTe ycTannBoK HArpepa COMPOTHBJACHHEM CYHTalT obecreyeH-
HOM TTPH VCJAOBHH TIpUMenennst Mephl zauutsl — cucrembl BCHH B
coorsetcTBHH ¢ TOCT P 50571.3.

12.2 3ammra OT NpAMBIX U KOCBEHHBIX KOHTAKTOB

12.2.1 Ecau no ycioBuaM sKcnayaTallid YCTAHOBKH Harperpa cof-
PDOTHBJIEHHEM J10M7KHB OCTABAThLCA BKAIUEHHBIMH B MOMEHTL  OTKphI-
BAHHS JIBepell, YTO MOXKET HMeTb MeCTO, HalpHMep, B 3JeKTporeuax
JUIST AMAMHPORBAHNS, JCKTPONeUax narpesa noja KOBKY W JAP., CHeOyeT
ofecmenTh HaAeXHOCTh COOTBETCTBYIOLUIHX SaILHTHBIX cpeAcTB (Ham-
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pUMEDP, H30JAAUHH HAH 3a3eMJcHHE s 3arpy30YnblX YCTPOICTB, BBO-
JHUMBIX BHYTDb 3JCKTPOTEUH) ¥ 3alluTy nepcoHana {mepuaTtku, oOyBb,
cyxoe pabouee MecTo). Kpome atoro, noJkHa OBThE paclojoXeHa Ha
BHJIHOM MecTe Tabjanuka, npeiynpexjaawouiasd o6 omacHoCTH.

12.2.2 B anexrponeyax HenpepuBHOro AcHCTBHSA, I'I€ COTJTACHO pe-
XKuMy paboThl HEBO3MOMKHO 00ecleunTh 3JeKTPHUCCKYIO 3alIHTY  OT
KOHTaKTa ¢ OTKPBITHIM HarpesatesicM, JABepubl M aHaJOTHYHble  Je-
MEHTLI JOJDKHB HMETh KOHCTPYKUHIO, HCKAIOWaloIyi0 KOHTAKT ¢ Har-
peBaTesIIMH BO BpPeMsf 3arPY3KH W BBII'PY3KH.

12.2.3 Cnennassubie Mepol feszomacHocTd (Hanpumep pasMelicHue
npenynpexaaoiiux radanuex) caeayer NPUMEHATb B cjiydae, ecju
OTKJIIOYEHHE 3a3eMJIelHsl KOMIIOHEHTOB 3JIEKTPONEUH, KOTOPHIE MOFYT
H3BJEKATbCS M3 Hee, MPOHU3BOAMUTCS O TOro, Kak OyAeT OTKJIIOUEHO
HanpAXende. JTO BOIMOKNO, HANPRMED, B MAXTHHIX 3JeKTponeuax co
CHeMUBIM THIJIEM, TIe THTJIb SBJfAECTCA ANHILEM HATrpeBaTe/bliOR KaMme-
DBl H OTCYTCTBYET CliellHanbHasd KPbILKa,

12.2.4 Ecom umeerca puck obpuiBa 3alUMTHONO NPOBOJHHKA, CJje-
JAYeT MCIOJb30BATL COOTBETCTBYIONME Mephl, KaK, HanpuMep:

— HUCNOJAb30BaHHE BTOPOTO OTAENBHO INPONOKEHHOTO 3alLHTHOTO
NPOBOJHNKA;

— 3JIeKTPHYECKOE OT/leNielle CeTH MUTAHHSA MOCPeJACTBOM Pasaeny-

TeNBHOTO TpauncopMmaropa;
— JIPHMEHEHHe YCTPOHCTRA 3aLIUTHOIO OTKJIOUCHHS, cpafarniBalo-

LIMX OT OCTATOMHOrO TOKA (TOKA YTEUKH) .
— KOHTPOJB 33 COCTOSIHHEM H3O0JSLHH,

12.2.5 B cayuasix, Koraa HanpseHWe ITPUKOCHOBEHHS MOMKCT NpH-
BECTH K NOPaXKeHHIO 3ACKTPUUCCKUM TOKOM NPH HOPManbHOH sKemaya-
Talluy WM B CAyUae aBapuy, JaTUNKH, HANPHMeED TeMIepaTypHble JaT-
UHKH, # HX H3MEPHTeJabHBIE LeNH A0MXKHB OBITh YCTAHOBJEHH ¢ Yyye-
TOM TpeboBauuii o6ecnevenns 3aUlHTHLIX Mep, HCKAIOYAOMWHUX BO2-
MOILHOCTDL NMOPAXKeHUss 3NeKTPUIECKHM TOKOM.

12.2.6 Iaa norpy:KHBIX narpepatesieil, NpUMeHAEMEIX AJA HATPeBA
KUAKOCTEH UM APYIHUX TOKOIIPOBOASAILNX CPell, B YCTAHOBKAX Harpena
COTPOTHBJEHHEM HCNOJAb30BAHKE 0bopyaosannsa knacca Il mo crnocofy
3aUIMTHL OT HopaxeuHs anekTpuieckuM Toxkom (I'OCT P M3K 536)

He JonycKaeTcsH.

13 3AUIMTA OT TEIJIOBOIO BO3NENCTBUA
"

13.1 KoncTpykuust n Kcnnyartanus yCTalOBOK HAarpesa CONPOTHB-
JeHHeM JOJ/KHB 00ecneuynBaTh 3alIUTY OT TENJOBOTO BO3JMEHCTBHS HA

onepartopa, OKPYXalUWyio cpely H 3arpysKy B Clyuae, €CaKn YCTAHOB-
g



Ka ocrapiieHa 0e3 HaA30pa MM NPH HeyMBIIJIEHHOM BKJIIOYEHHH MH-
TaHUS,

13.2 Temnepatypa uacTell yCTaHOBOK HarpeBa COMPOTHBJEHHEM,
AOCTYMIILIX JAJsi Kacau{sl PyKoH, HO K KOTOPHM NPH HOPMAaJbHOH 3KC-
nayaTanHi HeT HeoOXO0AHMOCTH MPHKAcaThCsl, MOTYT HMeTh 6oJiee BHI-
cokyio Temneparypy, uem npusegennas 8 TOCT P 50571.4. B srom
cJyuae yKa3auHble 4OACTU OOANCHBL ObITH 3AUUWCHOL OT CAYHAIHH020
KOHTAKTA W B PYKOBOJCTBEC 110 3KCIJyaTaulu CJaeAyeT NPeLycMOTpeTb
COOTBETCTBYIOllee MpCAyIpexKAeHne, a TAKXKEe YCTAHOBUTh NMpeaynpex-
Jawwyr Tabauuky Ha yCTaHOBKe.

13.3 Ecsau B0O3MOXKHO BO3HHKIIOBEHHEe yrpo3bl 6e30MacHOCTH  ycTa-
HOBKH BCJIEACTBHE BBIXO/JAa W3 CTPOSl peryasitopa TeMmepatypel, Heol-
XOANMO MpeJyCMOTPEThL HCIOAbL30BaHHE aBapUHHBIX YCTPOHCTB, orpa-
HHUHBAIOMIUX TeMIepaTypy. DTH YCTPOHCTBA AOJXKHLI OHITh (DYHKIHO-
HaJbHO M 3JEKTPHUECKH He3aBHCHMBIMHU,

[Ipu oanHOBpeMeHHOM HCTOJb30BAHHH 3IJEKTPOHHOTO pPeEry’aaropa
MOLLHOCTH M BHIKJIOUaTeself, a TakXKe IPH NPHUMEHEHHH 3JeKTpoMar-
HHTHOTO KOHTAaKTOpa C BLICOKOH yacToTOH cpabaThiBAHHS Harpes AOJ-
KEH OTKJKYATBCS ¢ MOMOIIbBIO OTJAeJbHOrO NPeioXpPaHUuTENbHOIO BHIK-
J0uaTens.

Bce cucTeMH ynpaBJeHHSI JOJIXKHBI HMEeTh OTHAEJbHble KOHTaKTODHI
N/ OTKJIIOUEHHUST THTAHHSA 3JeKTPONeun.

13.4 Asapuiineie ycrpoficTBa ¥ Mephl Ge3onacHOCTH s obecneue-
HHSA HeOBXOAMMOro ypoOBHS 32LIMTLI NPH aBaPUHHOM COCTOSTHHHM lLEMH
peryJupoBalidst TeMrmepaTypbl NpuBeaens B Tabauue 1.

13.5 HuTtpuTHBIE ¥ HATPATHbIE BaHHbI

13.5.1 Jlnsa perynupoBaHusl TeMnepaTypbl H NpelylnpeKIeHus ne-
perpeBa B HUTPHTHBIX H HUTPATHBIX BaHHAX AOJIKHBI ObITh IIPELyCMOT-
PEHLI:

~— YCTPOHCTBA aBTOMATHUECKOTO PeryJjJHPOBAHUSl TeMIepaTypH;

— aBTOHOMHbIe YCTPOHCTBA OTPAHHUYEHHS TeMIIepaTyphl, OTKJIO-
yalollHe MHTaHHe NMPH TPEeBbIIIEHHH MaKCHMaJabHO AONYCTHMOH TemIe-
paTypbl 3arpysKkH;

— aBTOHOMHOE aBapHiiHoe yCcTPOHCTBO /Sl OTKJAIOUEHHA NHTAHUA
B cJyuae, ec/i¥ Temlepatypa coJsiHoii BaHHB mpesbicuaa 550°C;

— YCTPOHCTBA PerHCTPalliil TeMIepaTypH;

— aBapuiHBIC yCTpPOHCTBA, OrpaHHYUBAIOIIHC TeMIepaTtypy cor-
JdacHo 13.3, MOMKHB TaKkxKe BKJAIOYATh CHCTEMY aBapHHHOH CHTHAJK3a-
LHH.
13.5.2 B ycranoBkax ans tepmoo6paboTku cTajqu ycTpoHcTBa pe-
FHCTPalUY TEMIepaTypbl M OJHO M3 aBAPHAHLIX YCTPOHCTB COIJAcHO
13.5.] MOTYT HE HCIIO/BL30BATBCS, -
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Tab6nuua l

Kaace XapaKre- _ o
i O6nexr saminms prcTia Anaprinsle lepur Gea-
M 0cTH | Kaacca ycTpofceTna ONacCHOCTH
0 YcTaHoBKa Harpesa s — Pabora B
CONPOTHBIEHHEM H €€ OK- IPHCYTCTBHH
pyXeHue oneparopa H
TONBKO ¢ Oe3o-
nacHoil sarpya-
KOH,
B xoHcTpyK-
1 oGopyno-
BaHMA 3aJ10XKe-
Ha HEBO3MOXK-
HOCTBH neperpe-
Ra
B cayuae TepMOBBIKITIO-
I To xe ABapHH OT- |[yYaTeJu HJIH
CYTCTByeT | TepMonpeno-
QHnAacHOCTh XpaHuTeau B saBsucuMmo-
OT yCTaHOB- CTH OT  3KC-
KH nayaTauHd H
MecTa YCTAHOB-
II YcTaHoBKa narpesal To ke Orpanuuu- KH
CONPOTHBJEHHEM, ee OK- TeJIH 3aJaHHOH
DYXeHHe H 3arpyska TeMIepaTyphl
WJIH Peryasrto-
pHl__

ITpumeuanus

1 B cayyae paGoThl B NPUCYTCTBHH ONepaTOpa IPoOLECC cJAefyeT KOHTPOJHDPO-
BaTL ueped olpeiedqeHHble OTrpaHHuUeHlbie HHTCPBAALI BPEMEHH, YKa3hIBaeMble B HHCT-
PYKIHUH [0 IKCIOAYATAUHH.

2 IlpumMensieMBI Ky1ace TeloBo# 6e30MACHOCTH yCTaHOBOK HarpeBa COMPOTHS-
JeHHeM JoJiKed OBITh YKa3aH B HHCTPYKIHH IIO 9KCIJIyaTaLHH.

14 NMO)KAPO- U B3PbIBOBE3ONACHOCTDb

[To:xkapo- u BapuiBoGesonacHoets — no ['OCT 12.2.007.9 co cae-
AYIOUWIUMH JOTMOMHEHHAMH.

14.1 HuTpHuTHBIE U HUTPATHDLIC BAHHDI

TemnepaTypa HUTPHTHBIX H HHTPATHBIX COJISIHBIX BaHH AJs TEPMO-

o6paboTKH Jerkux MeraqnoB 6e3 3arpy3ku He JOJKHA [IPEBHILIATH
550°C.,
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Ileperpes BaHllbl OHpH HaJHYHH B HCH KOMIIOHEHNTOB UyryHa MOMKET
NPUBECTH K BO3FOPAHUIO, & IIPH HAJHUYHMH JErKHX MeTajljoB i L1JaMo-
BBIX OCaJKOB — K B3DhIBY.

[1Ipu o6paborke Jjerkux MeTajJOB, JerHPOBAHHBIX MariueM B CO-
JSHBIX BAHHAX, MAKCHMaJbHO AONYCTHMbie TeMHOepaTyphi  JOJXKHbI
GBITH yCTAHOBJEHB B COOTBETCTBHH ¢ Tabunuel 2,

Taﬁﬂnua 2

Conepmaﬂue maraud, % MakcumaasiHo JonycriMasl TeMmepaTypa
HUTPHTHON wWau nnTpaTHOH Barubl, °C

o 0,5 ‘ _550
Ce. 0,5 mo 2,0 540
» 20 » 40 190
» 40>» bb 435
» 5,5 » 10,0 380

Mpumeuanne — Onpeledesne NPOMCKYTOUHBLIX BEJIHUHH 3HAUEHHH MaKCH-

MajiBHO AOITYCTHMOI::I TeMIepaTypbl MeETOJLOM HHTEPNOJHDOBAHHA HC AONYyCKAETCA.

15 OCMOTP, BBOJ, B 3KCIJYATAUHIO
U TEXHUYECKOE OBCJIY)KUBAHHE YCTAHOBOK HATPEBA
CONNPOTHUBJIEHHEM

15.1 OcMoTp, BBOA B 3KCIIyaTalHIO H TeXHHUEcKoe o6CayXKuBaHue
— o [OCT 12.2.007.9.

[Tpu BBOAC B 3KCMAYATAUHIO CJeAyeT NPOBOAHTH HCHOBITAHHS HA
6e30IaCHOCTL, HCHBITAHHS 11a 3JEKTPUUECKYIO NMPOYHOCTb H H3MEpPEHHe
TOKOB YTEUKH.

15.1.1 HMcnomranusgs Ha 5AeKTPHUYECKY NPOUHOCTD

15.1.1.1 YcranoBku Harpeba CONPOTHBJACHHEM C HOMHHAJbHBIM
HampsiKeHHeM, npesbinaolium 25 B nepemennoro toka uau 60 B moc-
TOSTHHOTO TOKA4, AOAXKHLI OBITh HCIOBITAHH HA 3JEKTPHUECKYH IPOY-
HOCTb NPH NOJHOCTbIO cOGPAHHOM H IpOCYyilleHHOM 0GOpYAOBAHHH IpH
BBOJE €r0 B 3KCIJIYATALMIO HJIH, 110 COTJacOBAaHHIO ¢ INOTPeOUTCNIEM,
Ha 3aBOjle Iepeil OTIpaBKoi moTpeburesnio.

15.1.1.2 MenbiTanus ycTaHOBOK HArpeBa CONMPOTHBJeHHeM Kaacca [
10 crnoco6y 34IHTH OT NHOPAXKeHHA MEKTPHUECKHM TOKOM  JIOJIZKHbI
cHauaJa NPOBOAUTHCS B XOJOANOM COCTOSIHUH, IIPH HCIBITATeJbHOM
Hanpaxenus 1500 B nmepemeinnoro Toka (AeficTByIolllee 3HAUEHHE).

15.1.1.3 Tlocae 3TOrOG MCNMBITAHHS TIOBTOPAIOT NpH paboueld TeMIle-
paType, NPH HCTLITATEJbHOM HaMpPAXKEHHH, PaBHOM HOMHHAJbHOMY
HanpsAXKeHHIO YCTAHOBKH.
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Il no cocoBy 3alUTHl OT MOPAKEHUST JIEKTPUUECKHM TOKOM AOJIKHbI
NPOBOJUTLCA NpH paboueil TeMmIepaType U HCHBITATENHHOM HalpsxKe-
Huu 3750 B.

15.1.2 H3Mepenu¢ TOKOB yTeUKH

15.1.2,1 HUamepeHne TOKOB yTeuk# AO/KHO OBITE MpOBejeilo HpH
HOMUHAJbHON TeMnepaTtype nocne 3asepliciua cOOPKM  YCTAHOBKHY,
THIATENBHOTO MPOrpeBa ¥ NPOCyIKH.

YcTaHOBKH Harpesa COIPOTHUBJEHHEM AOMKHB OBITH 343¢MJIEHH,
st HaZleKHOTO BbIsiBJAeHHS JI000H HEHCTNIPABHOCTH CHCTEMBI 3J1EKTPH-
YeCKOH H30J4L4H U ofecneyeHHst cpabaTblBAHMA CHCTEMBl 3alUUTHI MIPH
HapyUIeHHH 3JeKTPHUECKOH H30JALUH CJeayeT NMPeAyCMOTpeThb COOT-
BeTCTBYIOLLHE YCTPOHCTBA OnpeaeseHns TOKOB YTCUKH.

JonycTuMble ypOBHU HanpsiKeuuil NPUKOCHOBCHHS M TOKOB — TIO
IOCT 12.1.038.

15.2 3Ixkcnayaranms

15.2.1 2mexkTponsl u ycrpolicTsa npeaBapHTebHOIO HATPEBA MOTYT
ObITb YCTAaHOBJEHBl, CHATHl HJIH 3aMCHEHbLI TOJLKO NPH OTKJIOUEHHOM
MHTaHHH YCTAHOBKH, JTO TpebOBaHHE OTHOCHTCS TaKXKe K yCcTaHOBKaM,
paboTaomuM npu HanpsKeuud Huxe 25 B nmepemennoro uam 60 B
NOCTOSAHHOrO TOKA,

15.2.2 YcrpoficTBa npeABapHTeNbHOrO larpeBa AOJKHbI  OLITh
CMOHTHPOBaHbl Tak, 4TOObl MCKJI04aJl0Ch HCKPEHHEC Ha KOHTaKTaX.

15.3.3 Tlpu repmooGpaboTKe JerkKHX MeTaJlOB B HHTPUTHBIX M HHT-
paTHBIX COJSIHBIX BauHaX JoJxKell OblTb HCKJOueH Jto00H meperpesn
BaHHBlL, BeRyUlH#l K BO3TOPAHHIO CTaJbHBIX uacTel KOHCTPYKUHH HJIH
B3pHIBY B Cayuyae jerkux Mmeranqaos. [leperpes BO3MOXeH, B yacr-
HOCTH, BCJEACTBHE OCAXJIEHHH HAa BHYTPEHHUX MOBEPXHOCTHX BAaHHBL.
OTH 0CaXKAeHHs CACAYET DEryasipHO YIaJsTh.

16 SAHIHTA OT BOSJJEHCTBHSA LIIYMA
3awura or gosdeticreus wiyma —no F'OCT 12.2.007.9.

17 TPEGOBAHHE OXPAHB! OKPY)XAIOHMIEH CPEJbH]
Tpebosanus oxpansl okpyxcaouleti cpedor —no F'OCT [2.2.007.9.
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