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FOCYAAPCTBEHHBIN CTAHOLAPT POCCUMCKOMN SELEPALUMN

McnbiTaHUs MaTepranoB KOHCTPYKLMW Kabenei npu ropeHum

OMPEAENEHWE CTEMEHN KMNCNOTHOCTW BbIAENAEMbIX TA30B MUSMEPEHWEM pH
N YLOBHOW MPOBOAVMMOCTM

Tests of materials from cables during combustion. Determination of degree of evolved gases acidity
by measuring pH and conductivity

[arta seegeHuna 2000—07—01
1 O6ume nonoxXxeHus

11 O6nacTb NpUMeHeHWs

HacToAwuii ctaHgapT ycTaHaBMBAeT MeTO/ ONpeAeneHns CTENeHN KUCNOTHOCTH Fa3oH, BblgensaemblX
npy rOpeHWn KOMMayHA0B, OTOGPaHHbIX OT 3/IEMEHTOB KOHCTPYKLWMW 31EKTPUYECKUX WAN OMTUYECKUX
Kabenei.

MpumeyvaHus

1 B HOpMaTUBHOW JOKYMEHTaLMN Ha KOHKPETHbIA Kabenb J0MKHO Obl Tb YKa3aHO, Kakue 3N1eMeHTbl KOHCTPYK-
LMK Kabens UCnbITbIBAIOT M KaKoi MeTog, pacyeTa W3 NpuBeAEHHbIX B pa3fenie 8 UCMOMb3YHOT B CMOPHbIX CAyYasX.

2 B HacToOsLLEM CTaHAapTe TEPMUH «3NEKTPUYECKMIA Kabenb™ pacnpocTpaHsaeTcs Ha Bce KabenbHble U3aenws ¢
N30/IMPOBaHHbLIMY METaNMYECKMM TOKOMPOBOAALLMMU XUNamu, NpesHasHaueHHble AN nepejaqn 3NeKTPUYeCKoi
3HEPIVIN UM CUTHAIOB.

2 MeTog nucnbitaHus

OnpefeneHHoe KOIMYECTBO MCMbITYEMOr0 MaTepuana CKuratoT B Tpy6UaToii neun. Bolgensemble rasbi
co6uMpaloT, Nponyckas MX Yepes Cocyadbl C AUCTUNNMPOBAHHON UNU AeMUHEPaN30BaHHON BOAON.

KNCNOTHOCTL ONPeAenstoT Mo 3HaYeHUo pH NOy4YeHHOT0 pacTBOPa; TAKXKE U3MEPSIOT ero yaeNbHY o
NpoBOAMMOCTb.

3 WcnbiTaTensHoe 060pyaoBaHiie

MpuHUMNNanbHbIE CXeMbl UCMbITaTENbHOTO 060pYA0BaHNA MPUBEAEHbI Ha pucyHKax J1. I—1.5 npu-
noxeHus J1.

Bce anemMeHTbl UCMbITaTeNbHOK 060pYAOBaHNSA [OMKHbI ObiTh repMeTUUYHbIMU. COefMHEHNUS MeXay
Tpy6KOI 1 NepBbIM NPOMbIBOYHbLIM COCYIOM, MEXAY MEPBbIM U BTOPbIM NPOMbIBOYHLIMUW COCYAaMMN AO/MKHbI
ObITb BO3MOXHO KOPOTKUMMU.

3.1 TpybuaTas neusb

Paboyas gnnHa HarpeBaTenbHOl 30HbI Meyn AomkKHa 6biTb 500—600 MM. a ee BHYTPeHHWI guameTp
— 40—60 MMm. Tleyb fO/MKHA MMeTb PeryinpyeMyto 3NeKTPUYecKyto HarpeBaTe/ibHYH CUCTEeMY.

3.2 Tpybka

BHyTpM neuun ycTaHoBneHa OrHeynopHas Tpy6ka, M3rotoBfeHHas M3 KBapHa, CTOMKOro K BO3AeicT-
BMIO KOPPO3MOHHOAKTUBHBIX rasos. TpybKy pacnonaratoT npuban3NTeNbHO KOHHEHTPUUYMO OTHOCUTENbHO
neyu.

BHYTpeHHWI fuameTp KBapueBol TpyOku AOMKeH 6biTb 32—45 mM. [MepBOHauyanbHbI 3a30p B
COefIMHEHMNAX AONYCKAaeTCA TONbKO ANf KOMMEHcauun TennoBoro pacllupeHus.

W3aaHne oduumansHoe
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C KaXAoi CTOpPOHbI KOMMNbI TPY6KM BbICTYMAKT Ha AAUHY L:

- CO CTOpPOHbI Bxoga: 60 i L i1 200 mm;

- CO CTOpOHbI Bbixoga: 60 it L £ 100 mm.

3.3 Jlogoukn gns cxuraHus

PekomeHfyeTCs npuMeHeHve nojoyek u3 ocdopa, NNaBJEHHOr0 KsapLa WaW TanbKOBOr0 KaMHA
pasmepamu:

- AnnHa 45—100 mwm;

- wupunHa 12—30 mm;

- rny6nHa 5—10 mm.

PekomeHayeMmblii cnoco6 BBOAa NOA0YKM B TPybGKy MpuBefeH Ha pucyHke AJl. Kaxpayw nogouky
MCNOMb3ylT TOMBKO TPU pasa, NOC/Me Yero oHa [O/MKHA ObiTb NPOKaneHa UanM 3aMeHeHa.

3.4 YcTpoiicTBa ANnd NponyckaHUs rasos

Mocne BbIxoga U3 TPYOKM rasbl MPOXOAAT yepe3 cocyh (pucyHok A.2), cogepxawmnii (KHKO cMm5

QUCTUNNMPOBAHHON WM AeMWHEPanM30BaHHON BOMbl. JonyckaeTcs MCMOMAb30BaTb ABa MPOMbIBOYHbIX
cocyfa, cofepxawmx npmbansntensHo no 450 cM1ANCTUANNPOBAHHOW AN AeMUHEePanm30BaHHON BOAbI.
3HauyeHune pH Boabl 4OMKHO ObITb 5—7. yaenbHas NpoBoAMMOCTL —He 60nee 1,0 MKCM/MM.

[ns obecneyeHuns TypOYNeHTHOrO ABUXXEHWUA BOAbl M Nydlleid abcopbumm rasoB CropaHus B cocyp
(N B NepBbIA cOCyA, €CN UCNOMbL3YIOT ABa COCYAa) MOMeLalT MarHUTHYIO MeLlanky.

YPOBEHb XNAKOCTW Hag KOHLOM TPy6KM B KaXK4OM cocyje AO/MKeH 6biTb 100—120 Mm.

3.5 Cucrtema nogayum Bo3gyxa

[ns obecneyeHns rOPeHUs WUCMONb3YIOT BO3AYX, PAacxof KOTOpPOro B Tpybke fJofxeH ObITb 15—
30 AM3Y B 3aBMCMMOCTM OT BHYTPEHHEro gnameTtpa Tpy6Ku, 4To obecneymnsaeT CKOPOCTb NOTOKa BO3AyXa
0K0J10 20 CMI (MM * ).

Co0TBeTCTBYHOLWMIA pacxof Bo3gyxa p, AM-'/4, onpefensoT no gopmyne

p = 0.01550°, @

rae 1) —BHYTPeHHWI fuameTp Tpy6Ku, MM.

[ns perynnpoBku pacxofa Bo3fyxa UCMOMb3YHOT Urofibyathlii BEHTUAb. N8 KOHTPONSA cTabunbHOCTH
pacxofia BO3fyxa MCrnonb3ytoT poTameTp. 1A o6ecneyeHmns nojaym Bo3gyxa BbICOKOM YNCTOTbI MCMOMb3YIOT,
HanpumMep, CXaTblii NCKYCCTBEHHbI BO3A4YyX B 6annoHax.

B03mMOXHbI TpK cnocoba.

Cnoco6 |

icnonb3yoT MCKYCCTBEHHbIV BO34yX (CXaTblli BO3AyX, MOCTaaTaemblii B 6annoHax). Bo3gyx nogatot
B Hayane Tpyoku cropaHus (pucyHok A.3).

Cnocob 2

Mcnonb3yloT oXKaTblil BO34YX, NOAYYeHHbIA B nabopaTopun. Bo3gyx GuAbTPYIOT U NOAAIOT B Havane
TPybKK cropaHus (pucyHok A.4).

Cnocob 3

Mcnonb3ytoT BO34YX, HaxoAawmwmiics B momelwleHUM nabopaTtopuu, NOCTe ero COOTBETCTBYHLLEN
hunbTpayuu. B aTom cnyyae cMecb BO3fyXa M ra3oB CropaHus npokaymBatOT HAacocoM (pUCYHOK A.5).

Il pymMcyaHunc—TIlpy npuMeHeHUN cnoco6os 1—3 onepaTop AOMKEH NPUHATL COOTBETCTBYHOLLE Mepbl
6e30MacHOCTY, UMeTb 3aLLMTHYIO OfEX[Y, TaK Kak Mpu UCMbITAHWUW ICTKOHOCNIAMEHSIOULLIXCA MaTepUasioB MOXeET
BO3HWKHYTb 0OPaTHbIA NOTOK a30B.

3.6 V3mepuTenbHble npubopsbl

AHanNTUYeCKne BECbl C MOrPeLIHOCTbI0 M3MepeHuns He 6onee 0,1 Mr.

pH-meTp ¢ 3/71eKTPOLOM C NOrpeLHoer-i0 n3mepeHns He 6onee +0.02 eguHny,.

YCTPOICTBO AN U3MEPEeHUs YAenbHOV NpoBOAMMOCTH B fuanasoHe KO _r—I10* MKCM/MM € COOTBeET-
CTBYIOLLMM 3N1EKTPOLOM.

CekyHfomep.

4  KoHAuUMOHMpOBaHWe 06pasLoB
O6pa3ybl BblgepXXMBaOT He MeHee 16 4 mpu Temnepatype (23+2) *C W OTHOCMTENbHONW BAAXHOCTU

(50£5) %.
2
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5 MoaroToBKa 06pa3LoB

O6pasubl maTepuana gna WCMbITaHUA [JO/MKHbI MMeTb 06wyto maccy (1000+5) mr. O6pasubl gns

UCNbITaHMA 0TOGMPaKOT OT 06Pa3L|0B MaTepmana, npefHasHaYeHHOro A1 uccnefoBaHnii. OHU JOMKHbI ObITb
paspe3aHbl Ha He6OMbLINE KYCOUKMU.

6 [MpoBefeHWe MCMbITAHUSA

O6pa3subl, B3BELLIEHHbIE C NOTPELHOCTbLIO A0 | MI, MOMeLLaloT B I0A0YKY A5 CKUTaHUA, paBHOMEPHO
pacnpefensas ux no gHy NoLOYKMU.

Pacxof Bo3ayxa yCTaHaB/AMBAKOT C MOMOLLbIO UTr0NbYaToOro BEHTUASA Ha ypoBHe 0.0155" gm3y +HO %
M NOAAEPXKNBAIOT MOCTOAHHLIM B TEYEHME BCEro UCMbITAHUA.

TemnepaTypy M3MepsaloT C MOMOLLbIO TEPMONapbl, UMetoLLeil aHTUKOPPO3NOHHYHO 3alinUTy U pacno-
NOXEHHOW BHYTPU TPY6GKMU B CEpeauHe neuu.

JNlogouky ¢ o6pasyamu 6bICTPO BBOAAT B pabouyto 30HY TPY6GKM M BKAKOYAKT ceKyHAoMep. J10f04Ky
yCTaHaBNMBAKT TakuM 06pa3omM, 4YTOObl pPaccTosHUE MeXAYy Hei W BbIXOAHbIM KOHHOM paboueil 30Hbl
Harpesa 6b1710 He MeHee 300 MM; TemnepaTypa B MeCTe pPacrosioXeHUs N0L0YKMN [O/KHA ObITb HE MeHee
935 *C. Temnepatypa B MecTe, yAa/leHHOM OT IOA04KN Ha 300 MM B HanpaaTeHUW NOTOKa BO3Ayxa, JO/XKHA
6bITb He MeHee 900 'C.

[opeHWe B neun npy MOCTOSAAHHOM Mogaye BO34yxa AO/MKHO NpogomkaTbes 30 MUH.

BennunHy pH v yaensHyt0 npoBOAMMOCTb OMpPeAensoT B KOHLE UCNbITaHUS.

Mocne ncnbiTaHUA, HO Nepej onpeAeneHneM 3HadeHns pH ¥ yaenbHOW NPOBOAVMOCTY COLEPXKUMOe
NPOMbIBOYHOIO cocyfa fosoAAaT fo 1000 cm!. Ecnim ncnonb3ytoT fiBa NPOMbIBOYHbIX COCY[a, COAepXMMOe
3TUX COCYA0B CMeLlIuBaloT 1 AoBoAAT Ao 1000 cml.

UpwnycyanHe —TIlocne yganeHum NOLOYKM AN CTOPaHUS TPYOKY OYMLLAKOT MO BCel AnMHE KaNbLWHU-
posaHvem nipu 950 ‘C.

7 OnpefeneHve 3HayeHnst pH 1 yaenbHon NPoBOAUMOCTY

7.1 KanunbposaHue pH-mcTpa

Kann6posaHve pH-meTpa NpoBOAAT B COOTBETCTBUM C MHCTPYKUMeR no akcnnyatauuu npubopa.

7.2 OnpegeneHve 3HavyeHus pH v ygensHoOV NpoBOAMMOCTM pacTBopa

3HayeHne pH pacTBopa OnMpefenstOT NpuM KOMHATHOW TemnepaType. 3HayeHue pH nonydawT ¢
MCNoNb30BaHMEM aBTOMATUYECKOW CUCTEMbl TemMnepaTypHOW KOMMeHcauuu, KoTopas, Kak MpaBuno,
ABNAETCA YacTbio npubopa.

M3mepeHune yfenbHOW NpOBOAMMOCTM NPOBOAAT B COOTBETCTBMU C MHCTPYKLMER MO 3KCnayaTauum
npubopa.

8 O6paboTKa pe3ynbTaToB

8.1 OCHOBHOIA MeTOpA,

811 CpefHee 3HauyeHwue

MpoBoAAT Tpu ucnbiTaHna. OnpefendaT cpefHee apuPMeTMYecKoe 3HayeHne, CTaHLapTHOe OTK/IO-
HeHne 1 KoathhULMeHT BapuaLmuu.

Ecnn koapduumeHT Bapuaumu 6onee 5 %, NpoBOAAT [ONOSMIHUTENBHO TPU WUCMbITAHUSA W CHOBA
onpefensaloT cpefjHee 3HayeHue, CTaHLaPTHOE OTK/IOHEHME U KO3 (ULIMEHT Bapuauum, UCNob3ya LWecTb
pe3ynbTaToB UCMbITAHWUA.

812 MaccoBble 3Mmavyenuns

Mcnonb3ys cpedHue 3HauyeHus, onpefenerHHble no 8.1.1, MOXHO NPOBeCTU OueHKY pH ¥ yaenbHoN
NpPOBOAMMOCTW ra30B, BblAeNnsieMblX NPU FTOPEHWN B MPUBELAEHHbIX YCMO0BUAX WUCMbITAaHUA, KOMOMHALUK
mMaTepuanos, BXOAALMX B KOHCTPYKLMIO Kabens.

8.1.2.1 3HaueHue pH

OnpegendanT MacCy  Kaxforo/-ro HemetanM4ecKoro Matepumana KOHCTPYKUUK Kabens Ha efuHuLy
ero AnunHbI.
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MaccoBoe 3HayeHue pH' onpegenaoT no gopmyne

YRR
pH' - Ig 1 @

rae X — 3HadyeHve pH Ans Kaxpgoro /-ro HeMeTanIMYeckoro marepuana.

8.1.2.2 ¥YpenbHas nNpoBOAYMOCTb

OnpegensatoT maccy IV, Kaxgoro /-ro HemeTan/Myeckoro MmaTepuana KOHCTPYKUUKM Kabens Ha
eAVHNLY ero AJINHbI.

MaccoBoe 3HaueHue yfenbHol nposogumocTn C' onpegensatoT no gopmyne

(3)
I/ nm

8.2 YNpoLeHHbIN MeTof,

Lna Kaxporo HemeTan/M4yeckoro anemeHTa kabens, MNOANeXaliero WCNbITaHWIO, MPOBOAAT [Ba
ncnblTaHUA.

Pe3ynbTaTbl UCMbITAHWS CYMTAKOT YAOBNETBOPUTENbHLIMU, €CNU 3HauyeHMe pH Kaxporo ob6pasua
anemeHTa Kabens He MeHee PEKOMEHAYyemMOoro 3HauyeHus, ¥ 3HauyeHue y[eNbHOW MNPOBOAMMOCTU He
npeBbIlLaeT PEKOMEHAYEMOro 3HaYeHus.

Ecnn oanH o6pasel, He OTBeYaeT 3TUM TpebOBaHWAM, WCMbITaHWE MOBTOPAIOT Ha ABYX ApYrux
obpasuax 3TOro e anemeHTa kabens. Oba pesynbTaTta NOBTOPHbLIX UCMALITAHMIA LOMKHLI COOTBETCTBOBATb
PEKOMEHAYEMbIM MpefeNibHbIM 3HAYEHUAM.

9 PekomeHfyeMmble 3HaYeHUs

MpumeuyaHne —TpeboBaHNS K KOHKPETHOMY KOMMayHAYy WAW 3MeMeHTY KOHCTPYKUWM MpoBofa Wim
Kabens [O/MKHbI BbITb YKazaHbl B HOPMATUBHON [AOKYMEHTaLMMN Ha KOHKPETHbIA NpoBog uan Kabenb. Mpu oTCyTCTBUM
TaKoro TpeboBaHMsA 3Ha4YeHNs, NPUBEAEHHBIE HUXKE, MPUHUMAIOT 38 MUHVUMA/bHO JOMYCTVMbIA YPOBEHb TPEOOBAHWIA.

9.1 OcHOBHOI MeTOA

MaccoBoe 3HauveHune pH. onpegeneHHoe no 8.1.2.1. fOMKHO 6bITb He MeHee 4.3 Npun 06beMe pacTBOpa
I am'.

MaccoBoe 3HauyeHue yAenbHON MpPoBOAMMOCTW, onpedeneHHoe no 8.1.2.2, HC AO/MKHO 6bITb 6onee
10 MKCM/MM.

9.2 YNpOLeHHbIA MeTog

3HaueHue pH, onpefeneHHoe no 8.2, fOMKHO 6bITb He MeHee 4,3 npu ob6beme pacTBopa 14m3.

3HayeHWe yaenbHO NPOBOAMMOCTHM, ONpefeneHHoe Mo 8.2, He [OMKHO ObiTb 60nee 10 MKCM/MM.

MpumMmeyaHne —ECM 3HaueHWe pH COOTBETCTBYET PEKOMEHAYEMOMY, HO HET YBEPEHHOCTU B JOCTOBEPHOC-
TV NOMYYEHHOTO OAHWUM U3 [IBYX METOf0B 3HAUEHWs YAeNbHOM NPOBOAMMOCTM, MPEBLILLIAIOLLErO PeKOMEHAYEMOe,
3aMHTEPECOBaHHbIE CTOPOHbLI MOTYT MPUHSITL PELLeHVe O MPUMEHEHUMN aNlbTEPHA3NBHbIX METOAOB MCMbITaHNA.
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MPUNOXXEHUE A
(obsi3aTeNbHOE)

WcnbiTatensHoe 060pyaoBaHme

/ —CTepXHeBble MarHnThbl: 2 —CTeKNnsHHan prﬁKa: J — nnatuHoBas NpoBONOKaA; 4 — Tepmonapa: S — I/ICKyCCTBEHHI:Iﬁ nnn cxa-
Thili MOMYX.OTUNABTPOBAHHbBINA U OCYW EHHbIW: 6 - CTaHAapTHOe NPUTEPTOe COeAUHEHME.pa3Mep KOTOPOro COOTBETCTBYET AuameT-
py TpybKn Ha KBapueBOro ctekna; 7 - obpaTeH; S —nogoyka. 9 —Tpybka M s kBapLesBoro ctekna; 10 —neub

PucyHok A.l — YCTpOIAcTBO ANs BBO/A IOLOYKM C 06pPa3HOM B TPYOKy

PucyHok A.2 —MNpumep NpoMbIBOYHOIO cocyaa
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| —6annoH C UCKYCCTBEHHbIM BO3AYXOM; 2 — pedyKTop: 3 — poTameTp. 4 — Uronbyatbiii BEHTUb; S - Tepmonapa,
6 - ycTpoiicTBO ANA 0OBOAA NOAOYKW C 06paTHOM: 7 - TpyGKa MUT KBapLeBOlo CTekna: S - nedyb; 9 — N0A0UKA C 0GpPaTHOM:
10- MarHWTHas Mewanka: // —cTepXeHb MAaTHUIMON MewW anku: 12— NPOMbIBOYHbIE COCYAbI

PucyHok A.3 —O60pyaoBaHve 415 UCTbITaHWS No cnocoby 1C¢ MCNoNb30BaHHEM MCKYCCTBEHHOMO BO3AyXa

| —cxaTblii BO3ayX; 2 — peAyKTop; 3 — BO3AYWHbI (unbTp (AKTUBUPOBAHHbIN yronb); 4 — ocylwnTenb KoTayxa (CenukaTens).
S —poTameTp; ($— uronbyuaTblii BEHTUNb; 7 — Tepmonapa; 8 — ycTpoiCcTBO ANM BBOAA NOAOYKM C 06pasyom; 9 — Tpy6ka U3 KBap*
ucnotw ctekna; 10— neyb; J1 —nofoyka ¢ o6paTHOM; 12 —marHuTHas Mewanka: 13 —cTepXeHb Hall UTOW Mewanku;
14— nNpOMbIBOYHbIE COCY/bI

PucyHok J1,4 —O6opyzfoBaHue Ang UCMbITaHWA MO Cnocoby 2 ¢ 1CNOb30BaHEM CXKaToOro Bo3ayxa



FOCT P M3K 60754-2-99

/ — nojayn okpyxatoujeit cpeabl; 2 — BO3AYWHbLIA QHALIP (AKTUBUPOBAHHbLIN yronb); J —ocywuTenb Bo3jyxa (cegHKaTenb),

4 —poTtameTp: 5 — uronbyaTblil BEHTUNb: 6 —Tepmonapa; 7 —yCTpPOCTBO ANA BBOAA NOAOYKM C o6pasuyom: S —Tpybka u3s

KBapleBoro crekna; 9 —neyb; 10 - nogoyka ¢ o6pasyom: |l — MarHuTHa» mewanka: 12 —cTepXeHb MarHUTHOW Melanku:
1J - NpoMbIBOYHbIE COCYAbI: 14 — BcacbiBalO Wit Hacoc

PucyHok A,5 —O60pyaoBaHYe A1s UCTIbITAHWS MO CMOCo6Y 3¢ UCMOb30BaHWEM BO3AYXa, MPOKaU1BAeMOro BCachl-
BalOLLIM HAacOCOM
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KntoueBble CNOBA: UCMbITaHWe, MaTepuanbl, Kabesb, FopeHue, ra3oBblgeneHne, KUCAOTHOCTb, pH, yaenbHas
MpoBOAYMOCTb
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