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ObslacTh OpPUMMEHEHUS

HopMaTuBHBEIE CCBUIKU

TpeOOBaAHMS K HOPMATKMBHBEIM JOKYMEHTAM Ha kKabenau UM OpoBOIa
Knaccuobukaumsa kabejyiell ¥ OPOBOIOB O NOKa3aATeNIM IOXAaPHOMW ONacCHOCTU
MeToIbl MCHOETaHUM
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ODpounoxenue 1. TepMMHEL M ONPEeOEJICHUS

HDMHOX@HM@ 2. 3HayeHud rnpeneJyIbHO HOHVCTMMOﬁ TEMIIEPATVYPEL IIPUM CBEPXTOKAX
VI MAKCHMAJIBHO HOHVCTMMOﬁ TEMIIEPATYPE HEBOITOPAEMOCTVM IIJIdA
kabeyiel ¥ OPOBOJOB C MBOJILMEN M3 PABJIUUHEX MATEPUAJIOB

1. O6nacTtb npumeHeHUusi

1.1. Hacrtoswwme Hopmbl ycTaHaBnuBalT obwme TpeboBaHUs noxapHon 6e3onacHOCTM U MeToApl
UCMbITaHWI 3NEKTpU4ecknx kabenern n NPoOBOAOB.

1.2. HacToswume HOpMbl pacnpocTpaHsalTcsa Ha kabenn u npoBoga HanpsbkeHnem pno 35 kB,
npefHasHavyeHHble Ansi NPOKIaAKM B KabenbHbIX COOPYXEHNSIX U MOMELLEHMSX.

1.3. TpeboBaHUs HacTOALWMUX HOPM SABMSAOTCA 06s13aTeNbHBIMU ANt BCEX OPUANYECKMX U (PUINYECKMX NNLL,
OCYLLECTBIIAIOLWNX CBOK [OeATeNnbHOCTb Ha Tepputopun Poccuiickon depepaumu, He3aBUCMMO OT UX (opMm
CODCTBEHHOCTY M BEOOMCTBEHHOW NOAYNHEHHOCTMU.

1.4. HactosiLme HOpPMbI OOMKHbI NMPUMEHATLCS: NMPU NOCTaHOBKe kabenen 1 NpoBoAOB Ha NMPOU3BOACTBO
(onpegeneHve TOKOBPEMEHHbBIX XapakTEePUCTMK MOXapHOW OMacHOCTW MPOBOAAT Npu  KBannUKaLUMOHHbIX
ucnblTaHusAX); nNpu padpaboTke MexayHapoOHbIX, MEXroCyAapCTBEHHbIX CTaHO4ApPTOB W  rOCYAapCTBEHHbIX
ctangapToB Poccuickon ®egepaunn, cTaHAapTOB HayYHO-TEXHUYECKUX U MHXKEHEPHbIX obLecTB, oTpacreBblX
CTaHOapToOB, CTaHOAPTOB NPeanpuUATUA, TEXHNYECKUX YCMNOBUIA, TEXHONOIMYECKON AOKYMEHTaLMn, HopM, Nnpasun u
Opyrmx HOpMaTUBHbIX JOKYMEHTOB; MPU U3rOTOBMEHMM U NpoBeAEHNN CePTUPUKALMOHHBIX UCMbITaHUNA.

1.5. HacToswwme HOpMbI HEe pacnpocTpaHstoTCcs Ha kabenu 1 npoBoda, NpeAHa3HavYeHHble AN MPOKNaaku
noAa BOAOMW, a TaKkKe MAaCIOHAMOSIHEHHbIE, TA30HAMOSIHEHHbIE, OOMOTOYHBIE M HEW30NMPOBaHHbIE Kabenu u
nposoja.

2. HopmaTuBHbI€e CCbINKK

B HacTosLeM HOpMaTUBHOM AOKYMEHTE UCMONb30BaHbl CCbIMKM Ha creaytoLimMe cTaHaapThl:

FOCT 12.1.004-91 CCET lNoxapHasi 6ezonacHocTtb. O6wune TpeboBaHus.

MOCT 12.1.005-88 CCBT O6Lume caHnTapHoO-rurneHndeckme TpeboBaHus K BO3ayxy paboyen 30HbI.

FOCT 12.1.019-79 CCBT 3nekTtpobe3onacHocTtb. ObLime TpeboBaHMa 1 HOMEHKNaTypa BUOOB 3alluThl.

FOCT 12.1.044-89 CCBT [MoxapoB3pblBOONACHOCTb BELLECTB M MaTepuanoB. HomeHknaTypa nokasartenem
1 MeToAbl UX onpeaeneHus.

FOCT 464-79 3asemnenuns Onsi CTauMoOHapHbLIX YCTAHOBOK MPOBOAHOW CBSA3W, paguMopenenHbiX CTaHUui,
pPagMoTPaHCAALUNOHHBIX Y3MOB MPOBOAHOMO BELLAHWS W aHTEHH CUCTEM KONMEKTUBHOIO MpuvemMa TereBuaeHus.
Hopmbl conpoTuenieHus.

FOCT 10345.1-78 MaTepuanbl anekTpOU3ONsAUNOHHbIE TBepable. MeToa onpedeneHust CTOMKOCTM K
OENCTBUIO 3NIEKTPMUYECKON Ay MAroro TOKa BbICOKOrO HaMPsPKEHUS.

MOCT 12176-89 Kabenu, nposoda v WHypbl. MeToabl NpoBepKM Ha HepacnpoCTpPaHEHNe ropeHuns.

MOCT 12423-66 NnacTtmaccol. Ycrnosus KOHAULUMOHUPOBAHNS U UCMbITaHU obpasuos (Npob).



FOCT 18321-73 CtaTUCTUYECKMI KOHTPOMb kadecTBa. MeTtogpl cnyyariHoro otbopa BbIGOPOK LUTYYHON

npoayKLUuN.
MMNB 01-93 MNpaBuna noxapHow 6e3onacHocTn B Poccuiickon epepaumn.

UaverneHuem N 1, ymeepxOeHHbim nipukasom [YITIC MBL P® om 2 okmsbps 2001 e. N 67, pasden 2
Hacmosiwux HINb dononHeH ab3auem criydyrouieao cooepxaHuUs:

MO3K 60695-2-4/1-91 WcnbiTaHMe Ha noxapHyk onacHocTb. MeToabl ucnbitaHui. WcnbitaHne 1 kBT
nnaMmeHem npeaBapuTenbHO NOATOTOBINEHHOW roplove CMecu.

3. TpeboBaHNA K HOPMAaTUBHBLIM AOKYMEHTaM Ha KaGenu v npoesoaa

3.1. CopepxaHue cTaHOapToB, TexHu4veckux ycnoBui (TY), TEXHWYECKUX pernameHToOB, [OOrOBOPOB,
KOHTPaKTOB, HOpPM, MpaBuil U JPYrMx HOPMATMBHO-TEXHUYECKUX AOKymeHToB (HT[L) OO/mMKHO COOTBETCTBOBAThb
TpGGOBaHVIﬂM HaCTOoALLUMNX HOPM.

3.2. CtaHgapTtbl, TY u gpyrme HT pgomxHel cogepxatb pasgen "TpeboBaHusa noxapHoun 6esonacHoctn',
KOTOPbIN pasMeLLaloT nocne pasgena "TexHuyeckne TpeboBaHua".

3.3. B HOpMaTMBHLIX OOKYMEHTax OOJPKHblI OblTb yKasaHbl KracCbl MOXapHOW OMacHOCTU kabenen u
NpPOBOAOB, ONpeAeNnsieMble B COOTBETCTBMU C Tabn.1.

3.4. B HOpMaTMBHbIX JOKYMEHTaX AOJMKHbI ObiTb MPUBEAEHLI TOKOBPEMEHHbLIE XapaKTEPUCTUKN MOXAPHON
onacHoCTK, onpeaensieMble B COOTBETCTBMM C pasa.5.

4. Knaccudmkaumsa kabenen u npoBoJOB MO NoKa3aTesnsiM NnoXxapHomn
onacHocTn

4.1. Knaccbl noxapHon onacHocTu kabenen n NpoBoAoB AO0MKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabn. 1.

Ta6bnuua 1
[lokazaTesb MeTon O6o3Haue- Kpurepu oOLEeHKMU BennumHa
IIOXapHOM onpeme- |Hue (xom) KPUTEPMS OLIEeHKU
OIIaCHOCTHU JIeHUS nokasaTessa nokasaTess
IIOXapHOM IIOXapHOM
OIIaCHOCTHU OIIaCHOCTHU
1 2 3 4 5
1. penen|no.5.1 IIpPTO 1 OnmHa cropesBuen < 50,0
pacnpocTpaHe— (oBbyrnmBmencs)
HUS TOPEeHUs I[IPT'O 2 JyacTu obpasua > 50,0
OIOMHOUYHBIM kabessa (mpomwomna) ,
kabeJsieMm MM
(mpoBomom)
2. lpenen|o.5.2 IIPTII 1 IOnvHa cropesBmen | < 2,5 mo
pacrnpocTpaHe- (oBbyrnmBIIENCH) KaTeropum A
HUA TOPEeHMUA JacTu obpasa IydkKa
nyuykoM kabejen [IPTII 2 xabesen (DpoBOHOB), |> 2,5 no
(mpoBOmOB) M KaTeropmmu A, HO
< 2,5 no
kaTeropum B
[IPI'II 3 > 2,5 no
kaTeropmun B, HO
< 2,5 no
kaTeropum C
NPTl 4 > 2,5 mno




kaTeropum C
3. lMpemes|o.5.3 IIcT Bpems oo npobos > 3,0
IIOXapPOCTOMKOC— N30IAUUN obpasua
U kabessa [IIICT kabesiga (npoBona) B > 2,5
(mpoBoma) YCJIOBMAX IOXapa, 4
TIICT > 2,0
[IICT > 1,5
TIICT > 1,0
[IICT > 0,5
MICT < 0,5
4. TloxkazaTenb|n.5.4 [IKA KuciaoTHOCTB >= 4,0
KOPPO3MOHHOM BOIOHOTO pacTBOopa
aKTMBHOCTMU ra3000pa3HEIX
IPOOYyKTOB IPOOYyKTOB TOpPeHUs
ropeHusa kabesnsa obpasua MaTepmala
(mpoBoma) kabessa (mpomwomna) ,
pH.
YoenbpHada < 5,0 x 10(-3)
IIPOBOIMUMOCTE
BOIHOTO pacrTBopa,
CMm/M
[IKA To xe < 4,0
> 5,0 x 10(=3)
5. IokxazaTresb|On.5.5 IITIIM OTHOoWeHME > 120,0
TOKCUUYHOCTU KOJIMUeCTBa
IPOOYKTOB [ITIIM IIOJIMIMEPHOTO < 120,0
TOpEeHUs MaTepmuajsia OODOJIOUKU
[IOJIMMEPHEIX [ITIIM kabessa (mpoBoma) < 40,0
MaTepMraJioB enuHULlE obremMma
kabensa [ITTIM 3aMKHYTOT'O < 13,0
(nposona) IIPOCTPaHCTBa, B
KOTOPOM
obpasynumecs npu
TOPEeHUN MaTepuaa
rasoobpasHEe
IIPOOYKTEL BBIBBEIBAKT
rudesnb 50%
IO OOMEITHBIX
KMBOTHBIX (mpm
BPEMEHM DKCIO3ULUN
0,5 u), /M3
[IpuMeuwaune - KaTeropum ropoduer 3arpys3km "A", "B" u "C" - mno TOCT
12176.

4.2. o pes3ynbTatamMm MCNbITaHUM 1 onpepeneHna CoOOTBETCTBYHOLLEro nokasarend no>|<apH0|7| OonacHOCTH C
nomoLubto Tabn.1 kabento (I'IpOBO/J,y) npuceBanBaeTCcd KOO nokasartend ﬂO)KapHOIZ OonacHoCTH, KOTOprVI COCTOUT U3

OykBeHHO-UNGPOBOrO  0603HAYEHUS.

BykBeHHoe 0603HaueHme

Koga

nokasartensa FIO)KapHOIZ

onacHocCctn

npencrasndeT cobon a66peBV|aTypy OT HaMMeHOBaHUA COOTBETCTBYHLLEro MnokKasartens no>|<apH0|7| onacHoCTn



kabens (nposoga). LincpoBoe obo3HaueHMe koga nokasaTtens MnoXXapHOW OnacHOCTU COOTBETCTBYET BeENUYMHE
(onanasoHy) nokasaTtens noxapHon ONacHOCTW.

B 0603HayeHMM Kkracca NoXxapHoM onacHOCTW MepBbIM MoKasaTenemM CTaBUTCA npeaen pacnpocTpaHeHus
ropennsi (O1 unu O2 anst kKabenbHOro U3Zenusi, UCNbITAaHHOIO oaMHOYHO, unu M1 - N4 ans kabenbHOro n3genus.
UCMNbITAHHOTO My4YKOM), BTOPbIM - Mpeaen MoXapoCTOMKOCTU, TPETbMM - NoKa3aTeSle KOPPO3MOHHOW aKTUBHOCTH,
YEeTBEPTLIM - MOKa3aTeslb TOKCUYHOCTU.

Mpumep knaccumkaLMOHHOrO 0003HaAYEeHNS:

01.5.2.3;M2.7.1.4.

UsmeHeHuem N 1, ymeepxOeHHbIM ripukasom [YITIC MBA P® om 2 okmsabps 2001 e. N 67, pasden 4
Hacmoswux HINb6 dononHeH nyHkmowm 4.3

4.3. B obo3HaveHun mapkm kabens nHgekc "Hr' npuceavBaeTcsl Npu YCroBuUM, YTO AaHHasA Mapka kabens
cooTBeTcTBYET Knaccy NPIT11 no npegeny pacnpocTpaHeHns ropeHus.

5. MeToabl UcnbITaHUN

5.1. MeTon WCHOHTAHKI @O OIpEenNeJIeHUK Ipeleja PacOpOCTPAHEeHUI TOpeHUd
OIMHOUHEIM kabejyieM (IpOBOIOM)

5.2. MeTon MCHHITAHMA O OINPEeIeJISHMI Ipelesla PAaCIOPOCTPAHEeHMd T OpeHuUd
OyukoM kKabeser (IpOBOIOB)

5.3. MeTom WMCHOBITAHMS IO ONpEeIesJISHUK IMpelesla INOXapOCTOMKOCTU Kabenem u
Y TNPOBOMIOB

5.4. MeTon MCHOHTAHUS IO ONPEeIeJIEHMI NOKA3aTeJd KOPPRO3MOHHOM aKTUBHOCTU
rasoobpasHEX NPOIOYKTOB TOPEHMS MaTepMaJioB KabeJyiell M IIPpOBOIOB

5.5. MeTonm MCHOHITAHMS O ONpPEeIeJICHUI [OKABATEeJId TOKCUUHOCTU HOPOOYVKTOB
TOPEHMUSA TOJMMEPHEIX MAaTepMaJIOB Kabesel M OPpOBOIOB

5.6. MeTon MCHBITaHUA 10 onpeneJyIe HNIO TOKOBPEMEHHEBEIX XAPaKTEPUCTUK
IOXapHOW ONACHOCTU kabeJyiel ¥ IPOBOIOB
5.7. MeTon VCHBEITAHUA 10 OonpeneJyIeHNIO TOKOBPEMEHHEIX XAPaAKTEPUCTUK

IOXAPHOM ONACHOCTHM KabeJsel M NPOBOIOB IIOCJEe MNPOBEIEHUS YCKOPEHHOT'O
TENJIOBOTO CTAapEeHUd

U3amerHeHuem N 1, ymeepxdeHHbiM ripukasom [YITIC MBL P® om 2 okmsbps 2001 e. N 67, nodpasden 5.1
Hacmosiuwux HIb usnoxeH 8 Hogol pedakyuu
Cm. mekem nodpa3sderna 8 rpedbidyuwel pedakuyuu

5.1. MeToq ucnbiTaHUs Mo onpeneneHulo Npeaena pacnpocTpaHeHUsl ropeHus
OAMHOYHbIM KabGenem (NMpoBoAOM)

[aHHble ncnbiTaHmsa npoogdaTt B cootBeTcTBum ¢ FTOCT 12176, 4.2 co cneayowmMmm N3MeHEHUAMMU:

JonyckaeTcsl MPUMEHATb BECHI C MOrPELUHOCTBI0 U3MEPEHNS HE XYXKe, YEM Y BECOB 4-r0 Knacca TOYHOCTMU;

ponyckaetcss MNPUMEHSTb B KayeCTBE WUCTOYHMKA BOCMMAMEHEHUs TOpenky, COOTBETCTBYIOLLYIO
TpeboBaHuaAM MexayHapogHoro ctaHgapta M3OK 60695-2-4/1.

Kabenb (NpoBog) cuMTaloT BblOEpXKaBLUMM MUCMNbITAHWE, €CNU PacCTOsiHWE OT HWKHEro Kpasi BEpXHEro
3axx1MmMa Ao noBpexaeHHorn YacTtn bonee 50 mm.

5.2. MeToa ucnbITaHUA NO onpeAeneHUIo Npeaena pacnpocTpaHeHUs ropeHust
ny4Ykom kabenew (npoBOAOB)

5.2.1. UcnbiTaHma no onpefeneHunio npegena pacrnpoCTpaHeHUst ropeHnst nyvykom kabenen (npoBogoB)
npoBoasaT B cootBeTcTBMM € 4.3 TOCT 12176 co cneaylowmnmm N3sMeHeHsMN.

Kabenu (npoBoga) cyMmapHbIM CeveHeM TOKONpoBOAALMX Xun 35 MM2 1 MeHee 3akpennsioT 6e3 3asopa
Ha nepegHen CTOPOHE NECTHULbI, TO €CTb CO CTOPOHblI BO3AENCTBUS TOPEnikM, B HECKONbKO CIOeB, Npu 3TOM
kabenu (npoBoaa) AOIKHbI conpuKkacaTbCs Apyr C ApYroMm.

Kabenu (npoBoaa) CyMMapHbIM Ce4yeHneM TOKOMPOBOASALLMX Xun 6onee 35 MM2 NpuKpennsaioT K NecTHuue
C 3a30pOM MeXdy HUMW B CBETYy, PaBHbIM NOMOBMHE HapyXHOro anamertpa kabens, Ho He 6onee 20 mm. Ecnn



obwas wupuHa obpasua npesblcnT 300 MM, To Kabenn 3akpennsaioT, UCNoNb3ya 06e CTOPOHBLI NEeCTHULBI: CHavana
3anonHAT NepPeaHIon CTOPOHY, 3aTeM - LEHTP 3aHeN CTOPOHbI.
OnemeHTaMu ropenku aBnaTca 242 Kpyribix oTBepCTUs guameTpom (1,5 +- 0,5) mm.

5.3. MeToa ucnbITaHUsA No onpeneneHuIo npeaena NoXapocToMKoCcTH Kabenen
M NpoBOAOB

5.3.1. OT60p 1 nogroToBka o6pasLoB ANA NPOBEAEHNS UCTbITAHWIA

5.3.1.1. OG6pasubl kabenen (NpPoBOOOB) He [AOMMKHbI WMETb MNOBpexXAeHUn (paspbiBOB, B3OYTUN)
N3OMNSLMOHHBIX U 3aLLMTHBIX 060M0oYeK.

5.3.1.2. [lna ucnbiTaHuin nogrotaenmeatoT 5 obpasuoB kabens (nposoga). nvHa obpasua AomkHa GbITb
paBHa (1200 +- 5) mm. C obownx KoHLOB 0OpasuoB Ha ydactkax anuHon (100 +- 5) mm ypansaioT obonouky. Ha
OOHOM U3 KOHLIOB TOKOMPOBOASALLMX KU CHUMAIOT M30NSALMIO, TOKONPOBOASILLINE XUIbl 0O beAMHAIT napannernbHo
B [1BE paBHbIe rpymnmnbl U NOArOTaBNMBAIOT ANl MOAKMIOYEHUS K UCTOYHMKY NMUTaHus. Ecnin kabenb nmeeTt HeveTHoe
KONMMYEeCTBO TOKOMPOBOASLLMX XWUI1, TO OOHa U3 rPynn COOEPXUT Ha OAHY xuny donblie. Ha gpyrom koHue obpasua
TOKOMPOBOASILLIME XKWIbl JOIMKHbI ObITb pa3BegeHbl B CTOPOHbI ANS NPeAoTBPaLLEHMS KOPOTKOTO 3aMbIKaHUS MeXay
HUMWA.

5.3.1.3. lNMogrotoBneHHble B COOTBETCTBUM C N.5.3.1.2 00pasupbl BbIAEPKUBAKTCA Nepes MUCMbITaHUEM MpK
TemnepaTtype (23 +- 5)°C B TedyeHue 3 u.

5.3.2. VicnbiTatensHoe obopynoBaHune 1 cpeacTsa NsMepeHun

5.3.2.1. YcraHoBKa ANs MpPOBEAEHMS MUCMbITaHWMA AOMKHA COCTOSATb M3 rasoBOW FOpEeNikv, YCTPOWCTBA,
nogaepxusaroLlero obpaseL, B npoLecce WCMbITAaHUA, U BbICOKOBOSMBTHOrO WMCTOYHWKA MUTAHUS MepeMeHHOro
HanpsbkeHus, yactotor 50(+5)_ (-10) u.

5.3.2.2. [onyckaeTcss NpoBOAUTb MUCMbITAHUS C MOMOLULID WMCTOYMHWKA MOCTOSAHHOIO HarnpsKeHus npu
HanpsbKeHUM, paBHOM aMNNTYAHOMY 3HAYEHUIO MEPEMEHHOMO UCMBITATENBHOIO HAMNPSHKEHNSI.

NCTOYHMK nNuTaHUs NpUCOeauHSAT K MUCMbITyeMOMy obpasuy 4Yepe3 3alMTHOEe YCTPOMCTBO C TOKOM
cpabaTbiBaHus He 6onee 0,1 A.

5.3.2.3. UcTouHnKOM TennoTbl CNyXuUT TpybuaTtas rasoBasi ropesnka, MMmerowas Ha anuHe 610 +- 2 mm 61
otBepctne amametpom 1,8 +- 0,1 mm un obecneunBawllas OOHOBPEMEHHbI U PaABHOMEPHLIN MPOrpeEB BCeW
paboyeri noBepxHOCTM kabenbHOro wusgenmsa. [nsg  KOHTpomns  TemnepaTtypbl  XpOMemnb-antomeneBbin
TEPMO3NeKTpnYecKknii NnpeobpasoBaTtens NOMELLAOT B NiaMs ra3oBON ropenikn Ha paccTosHum (75 +- 2) MM OT Hee.
Krnacc To4HOCTM BTOpMYHOTrO Nnpubopa ansa perncrpaumm temnepartypbl 40MKeH ObiTb He Huxe 0,5.

Pacxopg rasa v Bozgyxa OOmkeH OblTb OTPErynupoBaH Tak, YTobbl TemnepaTypa nrnaMeHun Ha BbicoTe (75 +-
2) mm coctaenana ot 750° go 800°C. PekoMeHayeTcs NpUMeHATb nponaH. BmecTo nponaHa MOXHO UCNonbL30BaTh
TaKkKe NPUPOLHbLIN ras.

5.3.2.4. NopaepxueatoLlee YyCTPOUCTBO COCTOUT U3 YETbIpeEX 3aXMMOB, PacnonoXeHHbIX Apyr OT Apyra Ha
pacctosHun (300 +- 5) MM NO3BOMAOLWMX FOPU3OHTaNbHO 3akpenuTb obpasel, B npouecce uchbiTaHus. Bce
MeTannmM4yeckne YacTn NoaaepKMBatOLLErO YCTPONCTBA JOIMKHbI ObiTb 3a3EMIEHBI.

5.3.2.5. UcnbiTaHnss OoMmkHbl NPOBOAMTLCA B KaMepe C CUCTEMOM BEHTUNSUMM, obecneudvBaroLlLen
yaaneHue npoayKToB ropeHus.

5.3.3. MNopsgok npoBegeHUs UcCnbITaHUI

5.3.3.1. NcnbiTaHns npoBogdAT B 3aMKHYTOM obbeme npu Temnepartype oT 10 go 35°C, oTHocuTensHon
BnakHocTn Bo3ayxa oT 40 go 80%.

5.3.3.2. O6pasewn kabensa (Npoeoaa), NOArOTOBMNEHHbIN K UcnbiTaHnam no nn.5.3.1.2, 5.3.1.3, 3akpennstoT B
noaaepXKusatoLLemM YCTPOWCTBE MOPU3OHTANbHO, MapanfenbHO rasoBon ropernke. HmxHAS noBepxHOCTb obpasua
JOIPKHA HaxXoaUTbCA Hag ropernkon Ha paccTositHuu (75 +- 5) mm.

5.3.3.3. UcnbiTyembii obpasel, JormkeH pacnonaratbCsl Tak, Y4TOObl Kak MOXHO Oorblue Xun ¢ pasHbiMU
noTeHunanaMmM HaxoaumMcb B rOPU3OHTaNbHOM MAOCKOCTU C MUHUMArbHLIM yaaneHnem oT nraMeHun ropernku.

5.3.3.4. OGpasel, NOAKMIOYAOT K UCTOYHMKY MUTAHUSA M NOSAOT HOMUHANbHOE HanpshkeHue. 3axuraroTt
rasoByl0 CMECb FOpesiku U UKCUpPYOT Bpems A0 cpabaTbiBaHUSA YCTPOWCTBA 3alUMTHOro OTKMuYeHus. lNMnams
ra3oBOW TOPENkU W WCMbITAaTENbHOE HaMpsiKeHNEe [OOMKHbl OblTb NpUMOXeHbl K o6pasuy HenpepbiBHO [0
cpabaTtbiBaHWs YCTPOWCTBA 3aLLMTHOMO OTKITHOYEHMS.

B npouecce ucnbiTaHus HanpskeHne Ha obpasue OOMKHO NoAAepKUBaTbCA PaBHbIM HOMWHANBHOMY
3HAYEHUIO UCTIbITYEMOro obpasua kabenbHOro n3genusi.

5.3.3.5. Ucnbitanma no nn.5.3.3.1 - 5.3.3.4 HeOGXOAMMO NPOBECTU C KaXKAblM U3 MSATU MOArOTOBMEHHbIX
o6pasuos.

5.3.4. OueHka pesynbTaToB

5.3.4.1. lpegen noxapoCTOMKOCTM kabensa (NpoBoda) ONpedenslT Kak cpegHee apudmeTmdeckoe
3Ha4YeHUN BpeMEHU, NoNyYeHHbIX NPU NpoBeaeHnn NaTn ncnelitaHni no nn.5.3.3.1 - 5.3.3.5.




5.4. MeToa UcnbiTaHUA No onpeageneHNo nokasartensa KOppO3MOHHOﬁ AKTUBHOCTHU
ra3006pa3Hblx NPoAYKTOB ropeHusa matepuanoB Kabeneun u npoBoaoB

5.4.1. OT60p 1 NnoaroToBka 06pa3LIOB A4S UCTIbITAHUN

5.4.1.1. lns npoBedeHust UCMbITaHUsl NOAroTaBnueBakoT Tpu npobbl no (1000 +- 10) wmr, cocToAWmMX M3
cMecu hparMeHTOB MaTtepuana M3onauMmM U roproymx 3alUMTHBIX MOKPOBOB KabenbHOro magenus, Ansi KOToporo
Npon3BOaAT onpeaeneHne KOPPO3MOHHOM akTUBHOCTY ra3oB, BbIAENALMNXCH MPU FOPEHUN.

5.4.1.2. BecoBoe COOTHOLLEHNE MaTepmana 0b0onoYvku, N30MALUN 1 3aLLUTHBLIX NMOKPOBOB B Npobe JOMMKHO
ObITb paBHO BECOBOMY COOTHOLLEHUIO 3TUX MaTepuranoB B eAMHuLE AnnHbl kabens (nposoaa).

5.4.1.3. Pasmepbl dhparMeHTOB MatepranoB Ans UCTbITaHWI JOMKHbI BbITh paBHbl (2,5 +- 0,5) MMm.

5.4.1.4. MaTtepwankl NOAroTOBMNEHHbIX NPob nepen NPOBEAEHUEM UCTIbITAHWUI OOJKHBI ObITh BblAep)KaHbl B
TeveHue 16 4 npu Temnepartype (23 +- 2)°C n oTHocUTENbHOM BNaxHocTH (50 +- 5)%.

5.4.2. VicnbiTatensHoe obopynoBaHne 1 cpeacTBa N3MepeHuin

5.4.2.1. VicnbiTaTenbHas ycTaHOBKa (B AanbHEWLIEM - YCTAHOBKA) AOMKHA COCTOSATb M3 TpyO4daTon neunm,
MOKUX COEeOMHUTENbBHBIX TPYOOK, CTEKNsHHOW TpyOKwu, Nodoyek, YCTPOWCTBa ANs BBEOEHMS JIOOOYKM B 30HY
HarpeBa, ycTponcTea ans 6apboTmpoBaHus ra3oB, YCTPOWCTBA ANsl Nogayn Bo3gyxa U cpeactB mamepenun (CU).
CxeMbl yCTaHOBKM U ee COCTaBHble YacTu NpyBeaeHbl Ha puc.1 - 3.

MpodunbTpoBaHHLIA U NPOCYWEHHLIK BO3AYX
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Pucynox 1 — YCTPOUCTBO 419 BBEOEHMA NOOOYKU B 30HY HAarpesa Tpy

1 — NOCTORHHbIE MarHUTbl; 2 — cTeknanHas konba; 3 — nnaTtuHoBas NPoBonoKa; 4 — Tef
wasa npoknaaka; 6 — npoba; 7 — nogouka; 8 — crexnaHHas 1pybka; 9 — Tpy

"PucyHok 1. YCTponCcTBO ANg BBEAEHMS NOAOYKM B 30HY Harpesa Tpybyaton neyn"



a

. — [ ] -—
‘e
— rp—
L ]
-
*
— -
.
. - e— 2
’
. T =
L] _. ()
- 1] N
- -~
: |
. L] fece § @ o cwo—— o
o
- . - -
- - -~y
L] L] -
\ Tt .
S — . -
e . obile’
\' . = —

Pucynox 2 — Cocyn-cmecutenn

"PucyHok 2. Cocya-cmecutens"



a) YcTaHoBKa Ana onpeaeneHus KOPPO3MOHHOW aKTUBHOCTY rasos

PucyHox 3
a — B8apuaHT C noaayein ounLeHHoro u 06e3BoOXeHHOro cxaroro Bo3ayxa us 6ann

1 — GannoH C CXaTtbiM BO3AYXOM; 2 — peayxTop; 3 — pacxoaomep; 4 — UronbvaTbii knana
YCTPOWCTBO ANA BBEASHUA NOACHKM B 30HY Harpera Tpyb4aTon neuun; 7 — creknaHHan TpyGx
9 — nopouxa ¢ npoboiu; 10 — rubkue Tpybxu; 77 — coCypbi-CMECUTE

"PucyHok 3-a. YcTaHoBKa Anis onpeaeneHns KOppo3noHHOW akTUBHOCTM ra3oB. BapuaHT ¢ nogayen o4nLLEHHOro
1 06e3BOXEHHOr0O CcxxaToro Bo3ayxa M3 6annoHa vyepes pegyktop
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6 — BapuaHT C NORauel CXaToro BO3AyXa 4epe3 PeaykTop C NPONYCKaHMEM €ro e
1 BNAronornoTUTeND:

1 — peryxTop; 2 — GUNLTP ONUCTKU HA OCHOBE aKTUBUPOBAHHOIO YrAR; 3 - BNAronornoTUTe

renn; 4 — pacxoaomep; 5 — UroasuaTbiid knana; 6 — TepMonapa; 7 — ycTpoicTeQ ans 8BO/

Harpesa TpyG4aToOl neuu; 8 — ctexnaHHas Tpybka; 9 — TpyBuatas neus; 70 — noaoMka C |
TPY6xu; 12 — cocynbi-cMecuTenu '

"PucyHok 3-6. YctaHoBka Onsa onpegeneHvst KOPPO3MOHHOW akTMBHOCTW rasoB. BapuaHT ¢ nogayen cxaToro
BO3[yXa Yyepes pedyKTop C NPonyckaHNeM ero Yyepes punbTp O4MCTKM U BNaronornotTuTens
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B ~— C HarHeTaHKem BO3A4yxa M3 NomeLLeHns nabopaTopuu NP1 NOMOLM KOMNPEC
€M ero NPeABapUTenbHO Yepe3 GUNLTP OYUCTKM ¥ BRaronornoTUTen.:

1 — dunbTp O4MCTKM HA OCHOBE aKTVBUPOBAHHOIO YTNN; 2 — BAAIONOINOTUTEND HA OCHOBE C
Aomep; 4 — uronLMaTeili Knanaw; 5 — TepMonapa; 6 — yCTpoi#cTeb AnA BBEAGHUS NOLOHK
varoii neuu; 7 — crexnsiHHas Tpybka; 8 — TpyGuartas neus; 9 — nopoyka ¢ npoboit; 10 —

cocyabi-cmecutenu; 12 — koMnpeccop

"PucyHok 3-B. YcTaHOBKa AN onpefeneHusi KOPpPO3MOHHOM aKTUBHOCTW rasoB. BapwaHT ¢ HarHeTaHuem
BO3gyxa M3 nomeleHvs nabopatopum npy NOMOLLM KOMMApPEeccopa M NPOMyCcKkaHNeM €ro npeaBapuTernibHO Yepes
PUNBTP OYNCTKU 1 BNAronornoTuTenb

5.4.2.2. Tpybuatas neyb (pnc.3, a) JomMkHa MMETb 30HY Harpea gnvHon ot 400 go 600 MM, BHYTPEHHWIA
OnameTp KoTopor ormkeH 6biTb paBeH oT 40 go 60 mm. TpybyaTasi neyb AOMKHA UMETb PErynmpyemMyto cuctemy
aneKkTpoHarpeBsa, NO3BONALLYI0 CO3aaBaTh B 30HE Harpesa Temnepatypy He meHee 1000°C*.

5.4.2.3. Tubkue coeguHuTenbHble TPYOKM AOMKHbI obecneunmBaTb repMeTMyHOe COeAuHEeHMe Bcex
COCTaBHbIX YacTen yctaHoBkU. [Mbkme Tpybkm 10 (puc.3, a), npuMeHsaemMble AN COeAUHEHUS CTEKMAHHON TPYyOkK 7
¢ cocygamu ansa 6apbotnpoBaHusa ra3oB 11, a Takke TPyOku ONA COeOUHEHWUst 3TUX COCYOOB AOIMKHbI OblTh Kak
MOXHO KOpoYe.

5.4.2.4. CteknsiHHasa Tpybka 7 (puc.3, a) fgomkHa ObiTb OrHeynopHon. Ee BHYTpeHHWI anaMeTp OOMKeH
ObITb 0T 32 80 45 MM. BHeLlHU anaMeTp CTEKMNSIHHOM TPYOKM AOImKeH OblTb MEHbLUE BHYTPEHHENO AuamMeTpa 30HbI
HarpeBa Tpyb4yaTon neum Ha 2 - 5 mm. CteknsHHas Tpybka 4OMmKHa BbIXOAUTL 3a NPeAeribl KaX40N N3 CTOPOH 30HbI
Harpesa TpybyaTon neun Ha Benu4mHy L:

- y BXxoAgHoro oteepctms 60 mm <= L <= 200 mm;

- y BbIXxogHoro oteepctus 60 mm <= L <= 100 mm.

5.4.2.5. Jlogo4kn ons nomelleHns npob AomkHbl 6bITh BbIMOMHEHBI U3 KBApLEBOro crekna, dapdgopa nnm
OpYyroro Kepamu4eckoro marepuana, Bblaepxusarolero 6e3 paspyleHus TemnepaTypbl, CO34aBaemble B 30He
Harpea TpybuaTton neun no 4.4.3.3. Jlogoykn OOMKHbI MMEeTb cnegyowme pasmepsl: anvHa ot 45 go 100 mm;
wupuHa oT 12 go 30 mm; rmybuHa ot 5 0o 10 mm.

lNo-eudumomy, 8 mekcme Hacmosiwezao ab3zauya donywieHa ornedyameka, MOCKObKy 8 pasdesie 4 Hem rnyHKmMa
4.4.3.3

5.4.2.6. B coctaB ycTponcTtea aonsd BBeeHMS NOJOYKU B 30HY Harpesa Tpybuyaton neun (B AanbHENLeM -
YCTPOWCTBO) AOMKHbI BXOAUTbL: CTEKNsiHHAA konba 2, ABa NOCTOSAHHbLIX MarHuTa 1, mnaTtMHoBasi MpPOBOfoka 3,
ynnoTHsLWas npoknagka 5 (cM. puc.1).



CreknsiHHas konba gorkHa MMeTb TP BBOAA: AN NoAayu Bo3gyxa, Ans BBEOEHUS TEPMOINEKTPUYECKOro
npeobpaszoBaTtens, Ans CoeanHEHWs CO CTEKMNSAHHONM TpybKkow, noMelLaemMon B 30HY Harpesa TpybyaTon neum (cm.
puc.1). CteknsiHHas konba [OMmKHA Npy NOMOLUM YMSOTHAKLLEN MPOKNaaky MIOTHO O4EeBaTbCA Ha CTEKMNSHHYI0
TpyOKYy.

YCTPONCTBO JOMKHO NO3BOMATL BBOAMTL NTOAOYKY C NPpoOON B 30HY HarpeBa Tpyb4aTon neym.

MnaTMHOBYO NPOBOSIOKY YCTPOWCTBA AOMYCKAETCA 3aMEHUTb Ha MPOBOJIOKY M3 HEPXKaBEHLLIEN CTanw.

5.4.2.7. YctponctBo gnsi 6apb0oTMpoBaHUSA ra3oB AO/MKHO COCTOATb M3 OBYX CTEKMSIHHbIX COCYOOB-
cMecuTenen, B Kaxabli M3 KOTOPbLIX OOIMKHO ObiTb BNMTO Mo 450 mn Boabl (CM. puc.2) ¢ nokasaTenem pH B
npegenax ot 5 0o 7 n ygenbHon npoBognuMocTbio He MeHee 1,0 Mo x Cm/Mm.

BbicoTa cmelumnBaHus B kaxxgow npobupke gomkHa coctaensats ot 100 go 120 mm (cm. puc.2).

5.4.2.8. YctponctBo and nogauv Bo3gyxa (B AanbHeWWweMm - YCTPOWCTBO) OOIMKHO obecneumBaTb ero
HarHeTaHWe B CTEKNSHHYI0 TPybKy, yCTaHOBMEHHyt0 B TpybyaTton neun. Pacxod Bosgyxa B CTeKNsiHHOW Tpybke
pormkeH coctaBnaTtb OT 15 go 30 n/4 B 3aBMCMMOCTU OT BHYTPEHHEro AvameTpa 3Ton TpyOKu, 4Tobbl CKOPOCTb
BO3[yLLIHOrO NOToKa B Hen 6bina pasHa (20 +- 0,1) Mn/Mm2 X u.

Pacxopn Bo3gyxa P, uamepeHHbI B n/4, HEOGX0ANMO BbIMMCIATL NO CrneayoLeMy ypaBHEHUIO:

p = 0,0155 D2,

roe D - BHYTPEHHUM IOMaMETP CTEKJISHHOM TPyOKM, MM.

Pacxop Bo3ayxa B yCTPOWCTBE OOIMKEH perynupoBaTtbCs Npu NOMOoLLM poTameTpa. Bosayx, ncnonbsyembin
npyv MNPOBEAEHMU UCMNbITAHWIA, OOIPKEH OblTb OuMLlEeH M 00e3BOXEH NPW MOMOLLM creuumanbHbiX UILTPOB U
BnaronornotTutenen. [ns o4ncTkM Bo3gyxa MOXET OblTb UCMOMb30BaH (PUNbTP HA OCHOBE aKTMBMPOBAHHOIO YIS,
[nsa BNaronormnoLweHns MOXHO MCMoNb30BaTb EMKOCTb C cunukarenem. [ns npoBeaeHusa ucnbiTaHWn gonyckaeTcs
MCMNomMb30BaTh 3apaHee OT(UNBTPOBAHHLIN BO34yX, cogepXawwmicsa B GanmnoHax (puc.3, a), okaTbii BO3gyX B
DannoHax, KOTOpbIA OOSPKEH MofaBaTbCA B YCTAHOBKY Yepe3 pedykTop, unbTp OYMCTKM M BRaronornoTutenb
(puc.3, 6), Bo3gyx m3 nabopaTopun, KOTOPbIA OOSMKEH HArHeTaTbCsl B YCTAHOBKY KOMIMPECCOPOM, Takke 4depes
UINBLTP OYNCTKM 1 BRiaronornoTutens (puc.3, B).

5.4.2.9. B koMnneKkT namepuTenbHbIX NprbopoB OOMKHbI BXOAUTD!

- aHanuTM4eckue Bechl C LieHon aenexHns He 6onee 10 mr;

- MEPHWUK XMAKOCTU C LieHoN ferneHnsa He 6onee 10 mn;

- IOHOMeEp, A0oMYyCTUMas NOrPeLLIHOCTb U3MEPEHUIA KOTOPOro AommkHa 6biTb He 6onee 0,02 eanHuu pH;

- KOHOYKTOMEP, OTHOCUTESbHAsH NOrPELLIHOCTb M3MEPEHUI KOTOPOrO JoSMKHA ObITb He Bonee 0,5%;

- cekyHaomep ¢ ueHon aenexns 0,1 c;

- U3MepuTenb TEPMONapHbIN, ONYCTUMAasi NOrpeLlHOCTb M3MEPEHUI KOTOPOro AoMmkHa ObiTb He 6onee 5°C
npyM wu3MepeHusix B AuanasoHe Temnepatyp oT 700 pgo 1000°C. WamepuTenb TepmONapHbIA OOSHKEH
KOMMIEKTOBATbCS TEPMOINEKTPUYECKMM Mpeobpa3oBatenem (Tepmonapow) B BapwuaHTe, 3alUEeHHOM OT
BO34ENCTBUSA KOPPO3NOHHO-aKTUBHbIX ra3oB.

5.4.3. MNopsgok npoBeaeHns UcnbITaHUI

5.4.3.1. VcnbiTaHne no onpeneneHnio KOpPO3MOHHOW aKTMBHOCTWU Ta3oB 3akito4yaeTrcs B TOM, 4YTO B
Tpyb4yaTon neyn cxuraetcs ykasaHHoe B N.5.4.1.1 KONMMYeCTBO MCMbITbIBAEMbIX MaTepuanos. [asbl, KOTopble npu
aTOM obGpasoBanucb, npu 6apboTUPOBaHNN PACTBOPSIOTCA B AUCTUINIMPOBAHHOW BOAE B COCYAax-CMECUTENSX.
KncnoTHOCTb NOny4YeHHOro pacteopa onpeaensieTca nytTeM namepeHms ero pH n yaensHon npoBognmocTu.

5.4.3.2. B nomeLleHnn, rae NpoBOAATCA UCMbITaHWUS, AOMKHA noaaepXxmnsaTecs TemnepaTypa (23 +- 10)°C.
OTO nomeLleHne [OSMKHO ObiTb 06OpyooOBaHO CUCTEMOWN yAaneHUst TOKCUYHBIX ra3oB. Bo BpemMsi npoBeneHus
UCMbITaHWI cUcTeMa yaaneHnst TOKCUYHbIX ra3oB AOJKHA ObITb BKIOYEHA.

5.4.3.3. MNpoby, B3BELUEHHYIO C NorpelHocTbio Ao 10 Mr, Heob6xooUMO paBHOMEPHO pacnpenenuTb Mo OHY
NOAOYKMN.

Pacxop Bo3gyxa Heobxogumo oTperynmpoBaTh UrofbyYaTbiM KrnanaHoMm potameTpa Ao 3HadeHus 0,0155 D2
(n/4) c [ecATMNPOLEHTHBIM JOMYCKOM M NOAAEPXUBaTh HAa MOCTOSHHOM YPOBHE B TEYEHME BCEro 3KCNepUMMEHTa.
Mpy nomoLim TepmoanekTpuyeckoro npeobpasoBartens HEOOXOAUMO YCTaHOBUTb W MOAAEPXUBaTb BO BpPEMS
WCMbITaHMS B LIEHTPE 30HbI HAarpeBa CTeKNsHHOM Tpyokn 8 (cM. puc.1) TemnepaTtypy, pasHyto (910 +- 10)°C.

5.4.3.4. Jlogoyky ¢ npobori Heo6GXOAMMO MOCTEMEHHO BBECTU B CTEKMSIHHYK TPyOKy B LEHTP 30HbI ee
Harpesa nNpv NOMOLLM NAaTUHOBOW NPOBOMOKN U ABYX NMOCTOAHHBIX MarHMTOB (CM. puc.1).

MomeHT BpemeHu, Kkorga nogodka OygeT pasmelleHa B 3TOM 30HE, HeobXoAMMO cuMTaTb Hayanom
ucnbiTaHus. Bpems npoBeaeHust ucnbiTaHsa ¢ paboTor nevn u NpoayBKON BO3ayxa A0MKHO cocTaBnaTh 0,5 u.

5.4.3.5. Tlo OKOHYaHUWM UCMBITAHUA COoOEpPXUMOEe OBYX COCyOOB-CMecuTenen HeobxoaMMo CrvTb B OOHY
CTEKINSAHHYI0O €MKOCTb U OOMOMHUTL AUCTUINUpOoBaHHOW Bodon Ao obbema 1000 mn. CteknsiHHyto TpyOKy nocne
yaaneHusi U3 Hee Nodoykn Heobxoanmo obxedb No Beew aAnvHe npu temneparype (950 +- 5)°C B TpybyaTton neuu B
TeyeHne 5 MuH.



5.4.3.6. ns usmepeHus pH u yaenbHOW NpoBOAUMOCTM Heobxogumo 6paTtb npobbl M3 cocyga C
nony4eHHbiMM 1000 mMn pacTBopa KOPPO3MOHHO-aKTUBHbIX ra30B.

5.4.3.7. UamepeHne pH u ygenbHOM NpoBOAMMOCTU pacTBOpa KOPPO3MOHHO-aKTUBHLIX ra3oB cnegyet
nposoauTb npu Temnepatype (23 +- 10)°C MOHOMEPOM U KOHOYKTOMEPOM B COOTBETCTBMU C WHCTPYKLUSMMU,
npunaraeMbiMu K 3TUM Npubopam 3aBO4aMU-U3TOTOBUTENAMU.

5.4.3.8. Wcnbitanna no nn.5.4.3.2 - 5.4.3.7 HeoGxogumo nNpoOBeCTM MocnenoBaTerlbHO C  TpPeMms
noaroToBneHHbIMK Mo N.5.4.1.1 npobamu.

5.4.4. OueHka pe3ynbTaToB UCMbITaHWU

5.4.4.1. MNocne npoBeneHUs Tpex UCNbITaHUM HeobXoaMMO onpeaenuTb cpeaHee 3HadeHue nokasartensa pH
W yoenbHON NpOBOAMMOCTU MO pesyrnbTaTaM 3TUX UCMbITaHui. B cnyyae ecnu pesynbTaTtbl USMEPEHUI B KaXXA0M U3
OMbITOB OTMMYAKOTCA OT BbIYUCIIEHHbIX CPEAHUX 3HAYeHUMW COOTBETCTBYHOLWIMX BennuuH 6Gonee 4dem Ha 5%,
Heob6XxoaMMO MPOBECTU CEpUo U3 Tpex onbIToB no nn.5.4.3.2 - 5.4.3.7 ¢ nogrotoBneHHbIMM npobamn M BHOBb
onpegenuTb cpefHue 3HaveHuss pH u  yoenbHOW NPOBOAMMOCTU. JTU  3HAYEHUs [OIDKHbI  CUMTATbCA
OKOHYaTENbHbIMU pe3ynbTaTaMu UCMbITaHUNA.

5.4.4.2. B cnyyae ecnu nonyyeHHble cpegHue 3HadveHns pH >= 4,0, a ygensHon nposogumoctn Q < 5,0 x
10(-3) Cwm/m, TO crnegyeT cuuTaTtb, YTO MaTepuanbl 0OONoOYEeK M U30MAUMM UCTIBITYeMbIX kabenen (NpoBodoB)
OTHOCATCHA K KracCy HEKOPPO3MOHHO-aKTMBHbIX. [Mpu NONyYyeHMM WHbLIX CpegHWX 3HadeHun nokasartens pH wu
yAENbHOM NPOBOAUMOCTY MaTepurarbl 060104EK U N30MSALMN OTHOCAT K KIAaccy KOPPO3UOHHO-aKTUBHbIX.

5.5. MeToa ncnbITaHUA No onpeAesieHUIo Noka3aTensa TOKCMYHOCTU NPOAYKTOB
ropeHusi NONMMEepPHbIX MaTepuanoB Kabenen n NpoBoJoOB

5.5.1. WcnblTaHns no onpegeneHunio nokasatensd TOKCUYHOCTM MPOOYKTOB TFOPEHUS MOMMMEPHbIX
MaTepuanoB obono4ek kabener 1 NpoBoaoB NpoBoasaT B cooTBeTcTBMM ¢ TOCT 12.1.044.

5.6. MeToa ncnbiTaHUs No onpeAerieHN0 TOKOBPeMEeHHbIX XapaKTepucTuK
noXxapHoOM onacHOCTU Kabenewn n NnpoBoaoB

5.6.1. OT60p 1 NnoagroToBka 06pa3LLOB AN UCTIbITAHUN

5.6.1.1. Obpasubl kabenen (NpoBoaoB), OTOBPaHHbIE ANA WUCMbLITAHUA, HE AOMKHbI MMETb OBpPLIBOB U
3aMblKaHUA TOKOMPOBOASLLUX >XUM, a TakkKe BUAOMMbIX MOBPEXAEHUN (pa3pbiBOB, B3OYyTUN) U3ONSALUMOHHBIX WY
3alWmMTHbIX obonoyvek. Cpok XxpaHeHust kabenew B YCroBusX, yKasaHHbIX B cTanHgapTax unu TY, He [OormKkeH
npeBbILWaTh TPeX MecsLeB.

5.6.1.2. [lna ucnblTaHWn NOArOTaBNUBAKOT HE MEHeE YeTbipex 0OpasuoB kabens (NpoBoaa) 0OHOM U TOM e
Mapku Kaxkgoro, anvHon (20 +- 0,05) m.

5.6.1.3. Ha ogHOoM KoHLe 00pasLoB yCTaHaBMNMBAKT M 3aKpennslT B pabovyem MOMOXKEHUN KOHLEBbIE
3alerikn Ha Kaxkayto rpynny Xun, kotopas npegHasHadeHa anga noaknNiovYeHUs K COOTBETCTBYIOLEN pa3e NCTOYHUKA
Toka. Ha gpyrom koHue kabenen Bce rpynmbl Xuin COEAUHSIIOT HAaKOPOTKO.

5.6.1.4. [Ins1 KOHTpONA TeMnepaTypbl HarpeBa TOKOMPOBOASLLMNX XU B LieHTpe obpasua kabensa (npoesoaa)
yCTaHaBMMBAKOT METOAOM 3ayekaHKu TpU TePMOINEKTpuYeckux npeobpasoBartens Ha pacctoaHum (1,0 +- 0,05) m
Apyr o1 Apyra.

5.6.1.5. Mepen ucnbiTaHmammn obpasbl AOMMKHbI ObITh BblAepKaHbl Npy TemnepaType (23 +- 5)°C B TeyeHune
48 v,

5.6.2. VicnbiTaTtensHoe obopynoBaHmne 1 cpeacTBa N3MepeHui

5.6.2.1. B cocTtaB Komnnekta annapatypbl ANs NpPoOBeAeHUS UCNbITaHUW AOMKHbI BXOAUTbL creayolime
npuodopsl 1 06opynoBaHKE:

+5
1. VICTOUHMKM OZOHO- U TpexdazHOTO ToKa gyacroron 50 (+5 -10) TIw,

obecneumpape NIPOXOXIOEeHME TOka dYepes obpasel kabeqja (NpoBona), 3HAUEHMUA
KOTOPOTO JieXaT B MHTepeajie orT I HoM mo 7 I HoM, The: I HOM — HOMMHAJIBHOE
3HaUeHe TOKa, YyKaz3aHHOe B IacliopTe, TY wnnn CTaHIapTrTe Ha xabeJb.

B cocTaB NCTOYHMKA MUTaAHNSA MOTYT BXOAUTb MOHWXatoLmne TpaHcdopMaTopbl, TpaHCOPMAaTOpbI TOKa.

2. Bkntovarowme 1 oTkoYaoLwme ycTponcTea, no3sonsoLwme npoMsBoanuTb KOMMYTaUUIo NCTbITaTeNbHbIX
3HaAYEeHUN N HaMNpPsKEHUN.

3. AMnepMeTp, NO3BOMSIOLLMNIA NPOM3BOANTL N3MEPEHUS B ANana3oHe UCMbITaTeNbHbIX 3HAa4YEHWI TOKOB.

4. 3anomuHatowmi ocuunnorpad, No3BONAKLLMIA PErMcTpMpoBaTh 3aBMCUMMOCTb TeMnepaTypbl Harpesa
XN UCNbITbIBAEMOro kabenbHoro n3genusa OT BpeMeHN NPoTEKaHUSA CBEPXTOKA.



5. Yennutenb NOCTOSAHHOMO TOKa, NpefAHasHavYeHHbIn Ang yeuneHuns tepmo-34C.

6. Komnnekt un3 Tpex Xpomesnb-KonenesBbiX (UNM XPOMENb-antoMeneBbiX) TEepMOINEKTPUYECKUX
npeobpaszosatenen (TXK nnm TXA).

7. Nameputenb TepMonapHbIi MHOrOKaHarbHbIN.

8. CekyHOomep.

B cocTaB koMnnekTa annapaTtypbl MOryT Takke BXoOAUTb NPnBopbl aBTOMAaTUYECKOrO yNpaBneHnsi onbiTamu.

5.6.3. lNpoeegeHne ncnbiTaHum

5.6.3.1. UcnbiTaHusa AOMKHbI MPOBOAUTLCA B MOMELLEHUN MPU TeMrepaType OKpyxatolen cpedbl (25 +-
10)°C, oTHOCMTENbBHOM BNaXXHOCTN Bo3gyxa oT 45 go 80%, atmocdepHom aasnexmmn ot 84,0 go 106,7 klMa (ot 630
0o 800 mm pT.CcT.).

5.6.3.2. icnbiTaHnst AOMKHbI NPOBOAUTBCS TPEX- N ogHodasHbiM TOKOM 4Yactoton ot 40 go 55 My B
3aBMCMMOCTM OT TOro, ANS Kakoro Buaa toka npegHasHadeH kabenb (MpoBog).

5.6.3.3. VcnbiTaHnss MOryT NpoOBOAUTLCS MPU PasNUYHbIX 3HAYEHUAX HAMPSPKEHUA UCTOYHUKA TOKA, HO He
©onee HOMUHaNLHOIO HaNpPsPKeHNUA UCMbITyemoro kabens (Nposoaa).

5.6.3.4. [Ona cHATUSA TOKOBPEMEHHbLIX XapaKTEPUCTUK MWCMbITyeMbll obpasel kabens (nposoga)
pacrnonaralT TOpPU3OHTaNbHO Ha HEroptoYeM  OMSMNEKTPUYECKOM  OCHOBAHWM W MOAKMOYAaT ero K
nepekmnoyarLemy annapary.

5.6.3.5. lNepen Ha4yanom ucnbiTaHWn HEOOXOOAMMO MCTOYHWK MUTAHWUSI OTPEryNMPOBaTh Ha 9KBUMBANIEHTHON
Harpy3ke Ha HadarnbHOe UcMblTaTenbHOe 3Ha4YeHne Toka, pasHoe 1,2 |_Hom.

5.6.3.6. 3areM HeobxoAMMO nepeknounTb (asHble KOHTaKTbl WCTOMHMKA TOKa Ha KOHTaKThl
COOTBETCTBYIOLLMX TPYMM XWi UCMbiITyeMoro obpasua kabensa (nposoga). Otcuer Bpemenu (t M.H. mn t n.g.)
OOCTMDKEHUSA MaKCMMarnbHO [OMNyCTUMOM TemnepaTypbl HeBo3ropaemMoctu T _M.H. U npegensHo [OonycTUMOWN
TemnepaTypbl Harpeea T_n.A4. HAYMHAKOT C MOMEHTA NMEPEKNOYEHNA NCTOYHMKA TOKa NPy MOMOLLM 3anOMMUHAOLLErO
ocumnnorpaca, oTrpagyupoBaHHOrO AN N3MepeHnsl BpEMEHHbIX MHTEpBAnos, NMMbo cekyHaomepa™™.

5.6.3.7. o okoHYaHWMK NepBoro onbiTa No nsmepeHuto t M.H. n t_n.a. Heo6xoaAMMO 3aMeHUTb UCMbITYEMBbIN
obpasey kabens (MpoBoga) Ha HOBLIN, 3apaHee NOArOTOBMEHHbIM No Nn.5.6.1.1 - 5.6.1.5 ons npoBeaeHUs BTOPOro
onbiTa. [Ans aToro HeO6X0AMMO OTPErynMpoBaTb UCTOYHUK MUTAHWS HA HOBOE 3HAYeHWE WCMbITAaTENbHOrO TOKa,
Donbluee Mo CpaBHEHUIO C TOKOM B npeapiayliem onbite Ha 30%. [anee cnegyeT NoBTOpPMUTL ONbIT No nn.5.6.3.1 -
5.6.3.6 c HOBbIM 06pa3LOM McnbITbIBAEMOrO Kabensa (MpoBoAa) No OnpeaerneHnto HOBbIX 3HaYeHni t M.H. ut_n.a.

5.6.3.8. Heobxogmmo npoBecTn uamepennst 3HadeHun t M.H. n t_n.g. no nn.5.6.3.1 - 5.6.3.8, yBennuneas
3Ha4YeHus1 ucnbiTatenbHoro ceepxtoka Ha 30% p[o 3HadeHuss 4,0 | .o B kaxgom nocnegylowem onbiTe
HeobXxoaMMO NMPUMEHSITb AN1S UCMbITaHUA NMMOO HOBLIN, NOArOTOBMEHHbIM No Nn.5.6.1.1 - 5.6.1.5 obpa3zew kabens
(mpoBoga), nMMbo yXXe MCnonb30BaHHbIN, €Cnv OH yaoBneTBopsaeT N.5.6.1.1 n yxxe ocTbin 4o TemnepaTypbl (25 +-
10)°C.

5.6.4. ObpaboTka pesynbTaToB
5.6.4.1. o pesynbTataM MUCnbITaHWA HEOBXOONMO NOCTPOUTL rpacrK 3aBUCUMOCTEN:

t = f (I ); (4.6.1)
M.H. 1 ¢
t =f (I), (4.6.2)
n.nom 2 cC
Tme t n t - Bpems OOCTVXEHUS VICIIBITY €MEIM oBpas31oM xabens
M.H. n.no. (mpoBoma) T m T ;
M.H. n.no.
I - CBEepXTOK, IpoTeKawuul uepes obOpasel kabejsg (nposona) .

5.7. MeToa UcnbiTaHUsA No onpeAerieHN0 TOKOBPEMEHHbIX XapaKTepUCcTUK
NnoXxapHOM onacHoOCTU Kabenewn n NpoBOAOB NOCHe NPoBeAeHUS YCKOPEHHOro
TEennoBoro cTapeHus

5.7.1. OT60p 1 NnoarotoBka ob6pasLOB A11S UCMLITAHUI

5.7.1.1. Ans vcnbiTaHni Heob6XxoaMMO NOAroToBUTE HE MeHee 4 06pasuoB kabensi (npoeoga) no nn.5.6.1.1
-5.6.1.5.

5.7.1.2. NcnbiTaHnsa HOBbIX 0O6pa3uoB kabenen (NpoBodoB) crieQyeT NPOBOAUTL HE paHee Yem yepe3 16 Y
nocrne 3aBepLUEHNs] TEXHOTOTMYECKOIo MPON3BOACTBEHHOTO LKA U3rOTOBIIEHMS.

5.7.2. UcnbiTaTenbHoe obopyaoBaHue U CpeacTBa N3mMepeHuii



5.7.2.1. nAa ucnbitTaHnii npuMeHsoT Npubopsl 1 0bopyaoBaHne, yka3aHHble B N1.5.6.2 HACTOSALMX HOPM.

5.7.3. lNpoBeneHne ncnbitTaHUn

5.7.3.1. VcnbiTaHua AOMKHbI NPOBOAUTLCA B MOMELLEHUN MpU TemnepaType oKpyxatolen cpedbl (25 +-
5)°C, oTHocuTenbHOM BnaxHocTn Bosayxa ot 45 no 80%, atmocdepHoM gasneHun ot 84,0 go 106,7 klMa (ot 630
0o 800 mm pT.CcT).

5.7.3.2. AcnbiTaHnst OOSMKHbI NPOBOANTBLCA Tpex- unum ogHodasHbiM Tokom 4YactoTon oT 40 go 55 My B
3aBMCMMOCTM OT TOro, AN KaKoro Buaa Toka npegHa3HadeH kabernb (MpoBog).

5.7.3.3. AcnbiTaHns MOryT NpoBOAUTLCS MPU PasfINYHbIX 3HAYEHUAX HaMNPSPKEHUS UCTOYHMKA TOKa, HO He
©onee HOMUHaNBHOIO HaMPSPKEHUA, HA KOTOPOE paccynTaH UCnbITyeMbln obpasel, kabensi (nposoaa).

5.7.3.4. NcnbiTyembin 06pasey, kabens (nposBoga) He06X0AUMO MOMECTUTb FOPU3OHTaNbHO Ha HEroproYem
ON3NeKTPUYECKOM OCHOBaHMUM U MOOKIIOYMTD €ro >KUIbl K COOTBETCTBYIOLLMM (ha3aM MCTOYHMKA TOKa.

5.7.3.5. Temnepatypa Harpesa *un ucnbiTyemoro obpasua kabens (nposBoaa) AOIMKHA KOHTPONMpoBaTbCA
npy nOMOLLUM Tpex TepMO3aneKkTpudeckux npeobpasoBatenen M u3MepuTens TepmonapHoro. Wameputens
TEpPMOMapHbIA B KOMMMEKTE C TepMonapaMu [OMmkeH ObiTb OTTapuMpoBaH TaK, YTOObl MOKa3aHMs Kaxaon M3
Tepmornap oTnMYanucb gpyr oT gpyra He Oonee 4yem Ha 2,5% npu HarpeBe Tepmonap [0 Temnepartypbl
YCKOPEHHOrO TEMMOBOrO CTapeHust ucnbiTyemMoro obpasua kabens (npoBoga). TepMonapbl AOMKHbI ObITb
YCTaHOBIEHbI Ha TOKOMPOBOAALLMX XKNUMax METOAOM 3a4eKkaHKku B LieHTpe no anunHe obpasua kabens (nposoaa). B
criydyae Bbixoga M3 CTpOA OOHOM M3 Tepmonap BO BpeMsl MCMbITAHWS KOHTPONb TeMnepaTtypbl [OOSMKEH
NpoM3BOANTLCS MO NMOKa3aHUAM ABYX OCTaBLUMXCS TEPMOSSIEKTPUYECKMX NpeobpasoBaTenen.

5.7.3.6. lNMpn nomoLm perynartopa UCTOYHMKA TOKa YCTaHaBMMBAIOT Takoe 3Ha4YeHwe Toka, NpoTeKatloLlero
yepes wucnbiTyemMbin obpasel, 4TOObI TOKOMPOBOAALME XMIbl 3TOro obpasua Harpenucb OO0 TemnepaTypbl
YCKOPEHHOrO TEMMOBOr0 CTapeHusl, yKa3aHHOW B COOTBETCTBYKOLLEM cTaHgapTe unu TY Ha kabenb (nposop).
TemnepaTypy YCKOPEHHOrO TEMNIOBOr0 CTapeHUs Ha TOKOMPOBOAALLMX XuUnax nogaepKuBatoT, Npornyckasi ToK Yepes
obpaseL kabens (npoBoaa) B TeYEHNE BPEMEHM, YKa3aHHOro B cTaHaapTe unu TY.

5.7.3.7. Mo ncTeveHun ykasaHHoOro B n.5.7.3.6 BpeMeHM UCTOYHWUK TOKa CriefyeT BbIKMouYnTb, a obpasel
kabens (NnpoBoga) Heobxogumo BbigepkaTb nNpu Temnepatype (23 +- 5)°C He meHee 16 4, nsberas BO3OENCTBUS
NPSAMbIX CONMHEYHbIX NyYei.

5.7.3.8. Ucnbitanns no nn.5.7.3.1 - 5.7.3.7 OomkHbl ObITb NPOBeAEHbl Ha BCEX YETbIPEX MOArOTOBMEHHbIX
no n.5.7.1.1 obpasuax kabenen (NnpoBoJoB).

5.7.3.9. MNocne npoBegeHns ucnbiTaHMi no nn.5.7.3.1 - 5.7.3.8 HeobGXxoAMMO MPOBECTU MUCMbITAHMSA MO
mMeTogy 5.6 CO BCEMM YCKOPEHHO COCTapeHHbIMu obpasuamu kabenen (M NMpoBOOOB) M MOCTPOUTH rpaduku
3aBMCMMOCTMU:

CcT.
t = f (I ); (5.7.1)
M.H 3 ¢
cT.
t =f (I), (5.7.2)
n.n. 4 c
cT. cT.
roe t n t - BpeMsa OOCTMXEHMSA MCIHEITyeMEIM OOpasLoM kabend (nmpoeona)
M.H. om.nm. TeMnepaTyper T n T ;
M.H. on.no.
I - CBEpPXTOK, MIpOTEeKalmlMM dYepes MCIOHTyeMbl obpasel kabensd (mIposona) .
c

5.7.4. ObpaboTka pe3ynbTaToB UCMbITaHWI

OueHKka pesynbTaTtoB MPOBEAEHHOro YCKOPEHHOrO TEMMOBOr0 CTapeHusi AOMKHa MpPOBOAUTLCS METOOOM
CpaBHeHns BenuumH t M.H. n t_n.a. Ha rpadukax 3aBucumocTn (5.6.1), (5.6.2) n cootBeTcTBEHHO (5.7.1), (5.7.2)
Npyv OOHUX M Tex e 3HadeHusaAx |_c. PesynbraTbl UCNbITAHWA LOIMDKHbI CYMTATBCA YOOBMETBOPUTENbHBIMMK, a
obpasubl kabenen npolefwvMM UCTbITAHUA Ha HarpeB NpW NPOTEKaHUM CBEPXTOKOB MOCMe MNPOBEAEHHOro
YCKOPEHHOrO TEMMOBOr0 CTapeHusl, ECNN COOTBETCTBYHOLLME 3HaYeHus t_M.H. 1 t_n.4. Ha rpadukax 3aBUCUMOCTH
(5.6.1), (5.6.2) n (5.7.1), (5.7.2) npn ogHUX 1 Tex Xe 3Ha4yeHusax | _c B ananasoHe ot 1,2 | Hom. go 4 |_HOM. He
ymeHbLuatoTcs 6onee yem Ha 5%.

* 3gecbk u panee Tpe6OBaHMﬂ K COCTaBHbIM 4acCTAM YCTAHOBKUW OTHOCATCA KO BCEM TpPEM BO3MOXXHbIM
BapuaHTaMm.



** 3HayeHusa Temnepatyp |_M.H. n T_n.g. ana kabenen (NpoBoAoB), UMetoLwmMX 06onoYky (M3onaumio) ns
pasnu4yHbIX MaTepmnanos, NpusegeHsl B npun.2.

MpunoxeHwne 1

onpenejsieHHux ['OCT 12176

(o6s3aTenbHoOE)
TepMMHbIMOHpeAeneHMH
TepMmnH OnpeneiseHue
1 2
1. Ipemen pacnpocTpaHenus|yivHa cropeslel (oOyramuBlelicsd) dacTu kabessa
T'OpeHust (nyuka kabejyen) B YCJIOBUAX VICIIEITaHUM,

2. [lpejen NoxXapoCTOMKOCTM |Bpemsa, B TeueHMe KOTOPOI'O B kabese unm
IpOBOIE HEe IMNPOMCXOOUT KOPOTKOI'O 3aMbIKaHUA
MeXIOy OTHEJIbHBEIMM TOKOIPOBOOAIMMYU XMJIaMIM,
MNOOKJIOYEHHEIMM K pPasjMYHBEIM (QaszaM MCTOYUYHMKA
HaOopsSXeHUd, IpM BO3OEMCTBUM Ha kabeJlbHOe
u3nenre CTaHOapTHOTO ouara rnoxapa Ipu
VICIBITaHMAX o MeTOoOMKE, MBJIOXKEHHOM B
HacTosumx HIIB, paszen 5.3

3. KoppoBmMOHHass aKTMBHOCTE |COCOOHOCTL Tasz30B OOpPasOBEHIBATL C  BJATOM,

IasSoB, BHASJISAKIMXCST opM | comepxameycsa B BO3OyxXe, KMUCJIOTHHM TyMaH,

ToOpeHun MBOJNSALMOHHBIX | KOTOPEIM MOXeT OKa3EBaThb KOPPO3UOHHOE

MaTepualos xabesyen u|BO3IelCTBMUE Ha NPUOOPHL, oBbopynoBaHue,

IIPOBOIOB KOHCTPYKLUUM M MaTepMaJbl

4. TNokasarTenk TOKCHMYHOCTHM |OTHOWIEHME KOJMUEeCTBA MaTepualsla K eOuHUIE

rasoB oBbeMa 3aMKHYTOTO NPOCTPAaHCTBa, NPM CIOPaHUMU
KOTOPOTO BHIEJAKNMECS Tasbkl BHBHBALT IUOEJb
50% MNOOOIMIBITHBEIX »XMBOTHBIX

5. IpenensHoO monycTmuMass | TemneparTypa Harpesa TOKONPOBOOAMMX XMUJI

TeMnepaTypa HarpeeBa kabens |xafesbHOTO M3Oenausa, OPpM KOoTopo¥ kabesnb wMIn

uny nposona IpOBOL MOJIHOCTBIO COXpaHsAeT CBOU
SKCIJIyaTalUMOHHEE XapaKTepucTukm no TY wunm
CTaHIApPTy Ha kabeyb MM MNPOBOI

6. MaxcumManbHO gonycTmMasi|MaxcuMaJlbHO LONyCTMMas TeMmIepaTypa HaIrpesa

TeMnepaTypa TOKONPOBOIANMX XMJI KaOeJIbHOTO WU3OeNMusa, OIpu

HEBOBI'OPaeMOCTM KabeJyss MM |IIOBHIIEHMM KOTOpoM Ha 20% ofoJsiIoUuKa MU

nposoxa MBONALMSI kabens nnm npoBona Ha4MHAaoT
JIaBUTLCs, BHIEJAS IObM, WM 3aTOpaknTCHd

7. YckxopeHHOe Tenyjnoeoe |CosznmaHue CleuMaJibHOT'O pexmMa HarpeBa

cTapeHne xabens MM [ TOKOBeOymMX XWJ Kabeyda uiIM NpoBOJa B TeUeHMre

nposoga CPaBHUTEJIbLHO HeBOJIBMOTO BPEMEHH,
VMUTUPYRIETO 3HAUUTEJIbHO OoJibllee BpeMsa Jmbo

BECb CPOK OJBKCIIJIyaTaluum xabenga wim IIpoBOIIa B

ycioBuax no TY miam cTaHmapTy Ha kKabejnb Win
IpoOBOL
8. TemmepaTypa yCKOPeHHOI©O |TeMreparypa HarpeBa TOKOIIPOBOOAMNMX XKIJI
TEIJIOBOT'O CTapeHuss kabexns|xabesga miIM IpoBoXa, NPM KOTOPOM [IPOBOOUTCS
iy npoeoxa IpoLecc YCKOPEHHOT'O CcTapeHusa kabens VI




npoeoma

9. IyroCTOMKOCTEL

Tepmuu no I'OCT 10345.1

10. CsepxTOk Toxk,

HamudboJblee

3HaA4YeHNe

pabouee
BJIEKTPOTEXHUUECKOM M3IEJIUN

KOTOPOTO
3HAUEHME

nmpepocxogmuT
TOKa B

11. MmHMMaIBHOE BHaueHue | HaumMeHbllee 3HAUeHMe TOKa, Ipu KOTOPOM B

CcBepxTOoKa cepum U3 TOECSATU DKCIEPUMEHTOB IIPOUCKOIOUT
xoTda OB OOHO BOCIJIAMEHeHUe M3OJIAUUU U
OOOJIOUKM M3IesNnd

12. MaxcmManebHOe BHaueHMe |Hambosbliee BHAUEHME TOKa, IIpU KOTOPOM B

cBepxToKa cepum M3 IOEeCHATY DKCIEPUMMEHTOB IIPOMUCXOIOUT
xoTga OB OODHO BOCIIJIAMEHEeHUe MBOJIAUUU U

ODOJIOUKM UBOENMS

13 KpaTHOCTB TOKa OTHOLlIEeHMe TOKa,

nmporekampmero I1o
K IIJIMTEJIbHO IOOIIYyCTMMOMY TOKY

IIPOBOIHUKY,

3HayeHus npeaenbHO AONYCTMMONM TeMnepaTypbl NPU CBEPXTOKaX U MakCUMaribHO

OOoNyCcTUMOW TemnepaTypbl HeBO3ropaeMocTu ans kabenen n nposogoB
C usonsAuuen U3 pasnnyHbIX MaTepuanos

Bun xabena unm npoesona [lpemesibHO OonyCcTHMAas MaxkcuMaJjibHO OONyCTUMad
TeMIepaTypa IIpHu TeMIIepaTypa
CBEepXTOKax T_n.n.,°C HEBO3T'OpPaeMoCTH
T M.H.,°C
Kabenu c OyMaxHOM
IPONMTAaHHOM ns3oJgganumuen
Ha HamopsaxeHue, kB:
no 10 200 350
20-220 125 350
Kabemu M M30JIMPOBaHHEE
npoBoma C MEOHBEIMM U
AJIIOMVHYVI € BEIM XKMJIaMIM )Z8
N30JIALMeEN
MOJIMBUHUIIXIIOPUIOHOM n 150
PE3MHOBOM
IIOJINB TUJIEHOBOM 120
[IpuMeuaune - g kxabejel C HOPONMTAaHHOM OyMaxHOM Mn30JAalMelr Ha
Hanpsxeuve 1,6 m 10 xB, wMewmmx OpPOHENOKPOB, MaKCUMAaJIbHO IONYyCTVMAas

TeMrnepaTypa HeBo3TopaemocTy pasHa 400°C.

MpunoxeHue 2
(cnpaBoyHOe)
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