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Mpeancnosue

Lienn, ocHOBHbIE MPUHLIMMBI U OCHOBHOM NOPSAOK NpoBeaeHus paboT No MexXrocyaapcTBeHHOW CTaH-
AapTtusaumm yctaHosneHol FOCT 1.0—2015 «MexrocygapctseHHasa cuctema craHgapTusauum. OCHOBHbIe
nonoxexua» n NOCT 1.2—2015 «MexrocyaapcteeHHas cucteMa craHgapTusaumn. CtaHAapTbl MEXrocy-
AapcTBeHHble, Npasuna u pekoMeHaaunn No MexrocyaapcTBeHHoN ctaHgapTusauuu. Mpasuna paspaboTkuy,
NPUHATUA, OBHOBNEHUS N1 OTMEHDI»

CBepeHun o cTaHgapTe

1 NOArOTOBIEH OTKpbITEIM aKuMoHepHbIM 0b6LecTBOM «Bcepoccuidckuini  HayyHo-Uccnegosa-
TeNbCKUA, NPOEKTHO-KOHCTPYKTOPCKUA W TEXHONMOTMYEeCKUA WHCTUTYT kabenbHOW NPOMBILLNIEHHOCTU»
(OAO «BHUWMKM») Ha ocHoBe coBCTBEHHOIO NepeBoAa Ha PYCCKUIN A3bIK aHINOA3LIMHOW BepCcun cTaHaapTa,
yKasaHHOro B NyHKTe 5

2 BHECEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM Mo cTaHaapTusauuu MTK 46 «KabenbHble
nsgenuay

3 MPUHAT MexrocyaapCTBeHHbBIM COBETOM MO cTaHAapTUsauun, MeTposiorni U ceptudukaumm no
pesynbTaTtam rofiocoBaHus (NPOToKon oT 27 okTsi6psi 2015 . Ne 81-1M)

3a npuHaTUe NporonocoBanu:

KpaTkoe HaumeHoBaHue CTpaHbl Kop cTpaHs! CokpalleHHoe HaumMeHOBaH1e HaLMOHANILHOTO opraHa

no MK (MCO 3166) 004—97 | no MK (UCO 3166) 004—97 no cTanaapTU3auum

ApMeHus AM MwuHakoHomukn Pecny6nuku Apmenusi

Benapycb BY locctanpgapt Pecny6nuku benapycb

KasaxcTaH KZ locctangapt Pecny6nukn KazaxcraH

Knprmaus KG Kblpreiactangapt

Mongosa MD MongoBa-Crangapt

Poccuns RU Poccrangapt

TamKuKkncTaH TJ TapxukctaHaapt

4 Tpukazom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PEryriMpoBaHuio U MeTPOoSiornm oT 28 UioHs
2016 r. Ne 716-cT mexxrocygapcTtBeHHbi ctaHaapT FOCT IEC 60754-2—2015 BBeaieH B AeACTBUE B kKavecTBe
HauuoHanesHoro ctaHaapTa Poccuitckon ®enepavium ¢ 1 uiona 2017 r.

5 HacTtoswui ctaHgapT ngeHTudeH mexayHapoaHomy ctanaapty IEC 60754-2:2011 «UcnbitaHus no
rasam, BbiaensemMblM Npu ropeHU MaTepuarnoB KOHCTpYKUMK kabeneir. YacTb 2. OnpegeneHne KUCNOTHOCTA
(u3smeperuem pH) u yaenbHol nposoamMmocTu» («Test on gases evolved during combustion of materials from
cables — Part 2: Determination of acidity (by pH measurement) and conductivity», IDT).

MexayHapoaHbi ctaHgapT IEC 60754-2:2011 pa3spaboTaH TexHu4eckum komutetom TC 20 «OnekTpu-
yeckue kabenun» MexayHapoaHoi anekTpoTexHuyeckon komuccum (IEC).

OduumanbHble 3K3eMNspbl MeXAyHapoAHOro cTaHgapTa, Ha OCHOBE KOTOPOro NoAroToBMEH HacTos-
LM MEeXrocyAapCTBEHHbIA CTaHAAPT, U MeXAyHapOoAHbLIX CTaHAAPTOB, Ha KOTOpbIe AaHbl CChINKW, UMEIOTCA B
®eagepansHoM HGOPMaLMOHHOM hOHAE TEXHUYECKUX PerflaMeHToOB U CTaHAapTOB.

Mpu npUMeHeHnn HacTosLLero cTaHaapTa pekoMeHAyeTCs UCNOoNb30BaTh BMECTO CCbIMTOYHbIX MeXayHa-
pOAHbIX CTaHAAPTOB COOTBETCTRYIOLLME UM MEXIOCyAapCTBEHHbIE CTaHAapThl, CBEAEHUS O KOTOPbLIX NpuBeae-
Hbl B AOMONTHATENBHOM NpusioxeHuy A

6 B3AMEH I'OCT IEC 60754-2—2011

7 HekoTopble 3neMeHTbl HacTosAlero ctaHaapTa MoryT 6biTb 06bekToM nateHTHoro npasa. |IEC He
HeceT OTBETCTBEHHOCTb 3a yCTaHOBINEHUE NOANMHHOCTU KaKUX-NTMBO UK BCeX TaKUX NAaTeHTHLIX Npas
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UHpopmayus 06 usmeHeHUsIX K HacmosiuweMy cmaHOapmy nybrukyemcs 8 exxe200HOM UHGOpMaYUOH-
HOM yKasamerne « HayuoHarnbHbie cmaHO0apmbl», a MeKCM U3MEeHeHUU U rornpagoK — 8 eXXeMeCsiYHOM UHGhOop-
MalUUOHHOM yKazamerie «HauuoHanbHele cmaHOapmbl». B criydae nepecmompa (3ameHbi) uiu ommeHsl
Hacmosiweao cmaHOapma coomeemcmeyrouiee ysedomiieHue bydem onybnuKo8aHO 68 €XeMeCAYHOM
uHgopMayuoHHoM yKkazamene «HauyuoHanbHble cmaHOapmbi». Coomeemcmeyrouwasi uHghopmayus, yee-
OoMrieHUE U MeKCmbI pa3MmeLaromes makxxe 8 UHghopMaluoHHoU cucmeme obuezo nosib308aHusi — Ha oghu-

yuarnsHoMm calime ®edepasibHO20 a2geHMCMea 10 MEXHUYECKOMY peaysiuposaHuio U Mempoiioauu 8 cemu
UHmepHem

© CraHpgapTtuHdopm, 2016

B Poccuiickoin Peaepaummn HacToALWMIN cTaHgapT He MOXET GbITb MOMHOCTHIO0 UMM YacTUYHO BOCNPOU3Be-
AeH, TUPaXupoBaH U pacnpocTpaHeH B kayecTse opuLMansHOro naganusa 6es paspelueHus degepansHoro
areHTCTBa Mo TEXHNYECKOMY perynmpoBaHunto 1 MeTponorum
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BBepeHue

Cepusa ctanpgaptoe FOCT IEC 60754 cocTtouT M3 ABYX Yacten nog obwum 3aronoskom «McnelitaHus
mMarepuanosB KOHCTPYKLMMK Kabenen npu ropeHnum»:

- Yactb 1: OnpeaeneHne konn4ecTBa BbldensieMblX ra3oB ranoreHHbIX KUCNOoT;

- YacTtb 2: OnpegeneHne cTeneHW KUCIOTHOCTU BbiAensemblx rasos usmepenvem pH n yaenbHon
NPOBOAUMOCTMU.

FOCT IEC 60754-2 6bin paspaboTaH BcrieacTBUE HEO6XOOMMOCTU KOHTPOIIS! KONMUYECTBA KUCNOTHBIX
rasoB, o6pasyloWNXCA NpU ropeHn M3onaunuu, obonoYKM 1 ApYruX MaTtepuarnoB KOHCTPYKUMN HEKOTOPbIX
kabenen, NOCKONbKY TakMe arpeccuBHble BblAeneHUs MOryT MPUBOAUTL K 3HAYUTENIbHBIM MOBPEXAEHUAM
3MNEeKTPUYECKOro U 3MEKTPOHHOIo 060pyaA0BaHNA, KOTOPOE He NOABEPIIIOCH FOPEHUIO.

[MpumeyaHun e — PykoBoacTBO NO KOPPOIMOHHOW aKTMBHOCTU NPOAYKTOB ropexusi cogepxut IEC 60695-1.

B HacToslleM cTaHdapTe NpuBeAeH MeToA onpeaeneHusi cTeneHn KUCNoTHOCTU (MyTem usmepeHus pH)
1 yaenbHOW NPoBOAUMOCTM BOAHOMO pacTBOpa rasos, BblAENSIOWMXCS NPYU FOPEHUM MaTepuyarnos, ¢ Lenbio
yCTaHOBINEHUA UX NpeaenbHbIX A0MYyCKaeMbIX 3HAYEHWUIA B cTaHAApTaX UMM TEXHUYECKMX YCIOBUSIX HA KOHKpeT-
Hble kabenbHble U3genua. Tak Kak AaHHoe UcnbiTaHue NPOBOANAT He Ha obpasue rotoBoro kabens, To gns
OLIEHKW pUCKa BblAeneHnsa HegonycTumo 60bLIOro KoNNMYecTBa KUCMOTHLIX rasoB criedyeT yuuTbiBaTb peasib-
HbIli 06beM MaTepuana B KOHCTPYKLUU Kabens.

JaHHbIA MeToad NO3BOMSIeT NMOMYYUTh KOCBEHHYIO OLEHKY KOPPO3UOHHOW akTUBHOCTU. OQHaKo peko-
MeHayemble npedefnbHble 3HavyeHuss pH v yaenbHOW NPOBOAMMOCTM MOXHO paccMaTpuBaTb TOMbKO Kak
cnpaBoyHbIe, TaK KaK B3aUMOCBsI3b MeXAy KOppo3uein u aTuMK ABYMsi napameTpaMmu Heobs3aTenbHO OXBa-
TbIBaeT BCE MaTepuaribl KOHCTPYKUUU kabenei.

HacToswwui ctaHgapT B3aumocssasaH ¢ FOCT IEC 60754-1, HO MMeeT cylLeCTBEHHbIe OTNMYMA B NPO-
Lenype ucnbiTaHus.
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M E XTToOCGCY OAPG CT BEHHUB H# C TAHOAPT

UcnbiTaHUA MaTepuanoB KOHCTPYKLUU kabenei npu ropeHUu
YacTtb 2

ONPEQAENEHUE CTEMEHU KUCINTOTHOCTU BbIAENAEMbIX TA30B USMEPEHUEM pH
W YOENbHOM NPOBOOUMOCTHU

Tests on gases evolved during combustion of materials from cables.
Part 2. Determination of acidity (by pH measurement) and conductivity

Data BBegeHna — 2017—01—01

1 O6nactb NpuMeHeHuA

HacTtosiunin ctaHaapT ycTaHaBnMBaeT MeTo onpefeneHnst KOpPO3MOHHOM akTUBHOCTU ra3oB, Bbige-
nseMbIX Npu ropeHnun maTepuanos (KoMnayHAoB) 3N1EMEHTOB KOHCTPYKLMN 3MEeKTPUYECKNX U ONTUYECKUX
kabenein, nyTem uamepeHusi KucnotHocTu (pH) n yaensHok NpoBOANMOCT BOAHOIO pacTBOpa 3TUX ra3os.

OcHoBHOW MeToA, NpUBEAEHHbIN B HAacCTosALWEM cTaHAapTe, npeaycMaTpusaeT UcnbliTaHue oTAeNbHbIX
3MNEMEHTOB KOHCTPYKUMU kabens. Popmyrnbl NnpusedeHsl AN pacHeTa B3BELWEHHOro 3Ha4YeHNA ANA COBOKYN-
HOCTU HEMeTannMyeckux maTepuaros, UCMOMNb3yeMbIX B KOHCTPYKUMK kabena. [laHHbIN MeToa No3BONAET NPo-
BECTW MPOBEPKY BbINOMHEHNS COOTBETCTBYIOWMX TpeboBaHU k oTAENbHBIM U K HECKOMbKAM 3/1eMeHTam
KOHCTPYKUMMN Kabensi, ycTaHOBMEHHbIX B CTaHA4APTaxX UMM TEXHUYECKUX YCIIOBUSIX HA KOHKPETHbIE kKabernbHble
n3genus.

YnpoLueHHbIn MeTos, NpuBeAeHHbIA B HACTOsILLEM CTaHAapTe, UCNONb3YIOT AN UCMLITAHUSA OTAENbHbIX
3MeMeHTOB KOHCTPYKUUKM Kabens, korga TpebyeTtca NoATBEPAUTb COOTBETCTBUE XapaKTepuCTUK kabens
yCTaHOBMNEHHBIM TPeBOBaHUAM B LLEeNAX KOHTPOSISA kayecTBa kabenei.

MpumevaHus

1 BcrangapTaxunm TeXHMHeCcKnX yCnoBusiX Ha KOHKPEeTHble KabenbHble u3genusi JOKHO BbITb yKa3aHo, kKakue are-
MEHTbI KOHCTPYKUMM Kabensi NCNbITLIBAIOT U KAKOW METOZ pacyeTa ua NpUBeAeHHbIX B pasaerne 8 Ucnonb3yloT B CNOPHbIX
cnyvasix.

2 HacToswmn MeToa MOXHO NPUMEHATL A4NA UCTbITAHUSA MaTepuaroB, UCTIONb3YeMbIX NPU U3rOTOBNEHUN Kabe-
Newn/npoBOAOB, HO 3asiBNIEHME O XapaKTepucTukax kabenen/npoBoaoB He AOMKHO OCHOBLIBATHCS HA TAKOM UCTIbITAHUN.

3 B HacTosAiwem cTangapTe TEPMUH «3NeKTpuieckuin kabenby pacnpocTpaHsieTcsl Ha Bee KabenbHble u3genus ¢
M30MMPOBAHHBLIMW MEeTarnIM4eCcKuMU TOKOMPOBOAAWMMMU XUINamu, npegHa3HavyeHHble Ons nepefayun 3reKTpuyeckon
3Heprum unu CUrHanos.

2 HopmaTuBHbIe CCbINKK

[N npuMmeHeHus HacTosLero cTaHaapTa HeobXxoauMBbI crieflytoLumne CCbiNOYHbIEe AOKYMeHTHI. [ins aatu-
POBaHHBIX CCINIOK NPUMEHSIIOT TONbKO YKa3aHHOe U3AaHUe CCbINIOYHOro AOKYMEeHTa, AN HeJaTUpOBaHHbIX
CChINIOK MPUMEeHS0T nocneaHee n3aaHne CCbINIOYHOro AOKYMeEHTa (BKIH0Uaa BCe €ro UsMeHeHus):

ISO 1042 Laboratory glassware — One-mark volumetric flasks (Mocyaa nabopatopHas cTeknsiHHas.
KonBbl MepHble ¢ 0gHON MeTKO)

ISO 3696 Water for analytical laboratory use — Specification and test methods (Boga ans na6opa-
TOpHOro aHanmsa. TexHudeckue TpeboBaHNA U MeToAbl UCTILITAHWIA)

UzpaHne ocpmumanbHoe



rOCT IEC 60754-2—2015

3 TepMuHbI M onpegeneHus

B HacTosilem cTaHaapTe NpUMEeHeHbl cneayowue TepMUHBI C COOTBETCTBYIOLLIMMU OnpeAeneHUsaMn:

3.1 3HauyeHue pH (pH value): 3HayeHne pH BoagHOro pacTBopa rasoB, BbiAensieMblX MpU ropeHuu
MaTepuara B YCIIOBUSIX, YKasaHHbIX B HACTOALLEM cTaHAapTe.

3.2 3HaueHue yaenbHon npoBoauMocTtK (conductivity value): 3HadyeHue yaensHon NpoBOANUMOCTU
BOZIHOIO pacTBopa rasoBs, BblAeNsAEMbIX MpU ropeHnun maTtepuarna B YCNOBUSX, YKasaHHbIX B HacTOsLEM
cTaHpapre.

4 MeTtoa ncnbiTaHuA

OnpegeneHHoe KONMYEeCTBO UCNbITYEMOTro Matepuasa HarpeparoT B NOTOKe CyXOoro Bosayxa. Boigensie-
Mbl€ rasbl 006|/|pa|0T, nponyckasa nxyepea cocybl CLIVICTI/IJ'IJ'II/IpOBaHHOI‘/'I nnn .quMHepanmosaHHoﬁ BO/JOMN.

OnpeaensiloT KUCNOTHOCTb nony4YeHHOro pacrtsopa no 3Hav4eHuio pH. Taicke usmepsiloT ero yYAEeIlbHYo
npoBOAUMOCTbD.

5 UcnbiTaTtenbHoe o6opyaoBaHme

5.1 OOwue nonoxeHus

Cxembl UcnblTaTeNnbHOro 060pyAoBaHUs NpUMBEAEHb! Ha pucyHkax 1—>5.

Bce anemeHTbl UcMbiTaTeENbHOrO 06OPYAOBaHUA AOMKHBI 6bITb repMeTUYHbIMUA. CoeIMHEHUs Mexay
TPy6GKOI U3 KBApLIEBOTO CTEKMNA 1 NepBbIM MPOMBIBOYHBIM COCYZIOM, U MeXAy NoCcneAyoLLMMM MPOMbIBOYHBIMU
cocyaamm AoIKHbI BbITb Kak MOXHO kopoye. [s 3TUX coeAMHEeHWIA crielyeT UCMOorb3oBaTh TPYOKM U3 cTekna
WK KPEMHUAOPraHNYeCcKorh Pe3UHBI.

MpumeyaHunsn

1 HaBbixoae u3 TpyGky 13 KBapLEBOro CTEKNA, MO BO3MOXHOCTM BrivKe K ee KOHLY, AOMyCcKaeTcsi nomMeLlaTb NpoGKy
13 KBapLeBOW Npsiku Ansi cbopa koHaeHcaTa.

2 TpeTuii NnycTol Cocya OAMHAKOBOIo pa3Mepa C NPOMBIBOYHBIM COCYAOM, pa3MewaemMblii nepes NPOMbIBOYHbBIM
COCyZOM, MOXET ObITb UCNONb30BaH AJ1s1 MOBbIWeHMsA 6e30nacHOCTH, TO eCTb ANs NPeAoTBPaLLeHNs 06PaTHOMO BCachl-
BaHus BOAbI B TPYOKY M3 KBApLIEBOro CTeKNa.

5.2 Tpy6uaras neyb

Pabovas gnuHa HarpeBaTenbHOR 30HbBI NEeYn AoSMkHa cocTaBnATb oT 480 Ao 620 MM, a ee BHYTPEHHWUIA
AnameTp — oT 38 go 62 MM. MeYb AOMKHa UMETL perynupyemyto 3ieKTpud4eckyto HarpeeaTenbHYo CUCTEMY.

5.3 TpyGka 13 KBapLeBOro cTekna

[ns nposedeHUA UCNbITaHUA BHYTPU TpybuaTon neun gonmxkHa bbiTb ycTaHoBNeHa Tpybka 13 KBapLeBoro
cTekna. Tpybky pacnonaraloT NpuBAU3UTENbHO KOHLEHTPUYHO OTHOCUTENbLHO Neuun. Tpybka AormkHa ObITb
YCTONYUBOU K BO3AEUCTBUIO KOPPO3NOHHLIX rasoB.

BHyTpeHHUit anameTp Tpy6ku gomkeH 6biTh oT 30 Ao 46 MMm. Co CTOPOHEI BXOAa B Meyb KoHeLl, Tpybku
AOJDKEH BbICTYNAaTh Ha ANuHY oT 60 Ao 200 MM, co CTOPOHBI BbIXoAa — Ha AnUHY oT 60 oo 100 mm. Ans koM-
neHcaummn TenmnoBoro paclumpeHns AonyckaeTcs NepBoHavanbHbIN 3a30p B coeauHeHusX. [nsa npoBeaeHus
N3MepeHUA ANUHbI BLICTYNOB KOHLLA TPYBKKN TpyBKy paccmMaTpuBaloT kKak 4acTb NOCTOAHHOro AuameTpa.

[MpumeyaHnune— HapyxHbii anametp Tpy6kmn BeIGUpaioT ¢ y4eTOM BHYTPEHHEro guamerpa Tpybuarton neun.

Mepea nposeaeHeM kaxaoro UcnbliTaHUA Tpybka AormkHa ObiTe ouneHa No BCel AnMHe NpoKanvBa-
HWeM npu Temnepatype okono 950 °C.

5.4 Jlopouku AnNs CXXUraHusa

Tlogouku Ana cxuraHusa 4omkHbl 6bITb M3roToBNEHBI U3 hapcopa, NNaBneHoro KBapLa Unu TanbKoBOro
KaMmHs U UMeTb cneaytoLume pasmeps:

- HapyxHasi gnuHa — o1 45 0o 100 mm;

- HapyxHasi wmpnHa — oT 12 ao 30 Mm;

- BHYTPeHHsA rnybuHa — ot 5 o 10 mm.

1 pumeyaHn e— Pa3mepbl Noaoqku crieflyeT BbibupaTh € y4eTOM BHYTPEHHEro AnameTpa KBapLeBomn TpyOku.
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PekomeHngyemblii cnocob BBoAa NoAoyKM Ans CkuraHus B Tpy6Ky U3 KBapueBOro ctekna npuseaeH Ha
pucyHke 1.

Mepepn npoBepeHWEM KaXKAOrO WUCTbITAHWS JIOAOMKY AfNA CKUraHWA MpOMBIBAIOT W NPOKanuBaloT B
MychenbHON neun npu temnepartype okono 950 °C B TeueHue 4 4, nocne 4ero NOA0UKY NOMELLAIOT B CYLUMIbHbINA
wkad U oxnaxaaloT 10 Temneparypbl OKpyXatoLuen cpefbl. 3aTem roAoHKY ANA CKUraHWA B3BELMBAIOT C TOY-
HOCTBIO A0 0,1 Mr, noka He GyAyT NonyyeHbl NOAPSA [ABa OAUHAKOBbLIX 3Ha4eHusi. MonyveHHylo maccy (m,)
perncTpupyior.

(L
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\

1 — WUCKYCCTBEHHBIN UKW OXKaTbIN BO3A4YX, OT(UNLTPOBAHHLIA M OCYLLEHHBINR; 2 — cTeknsHHas Tpy6ka; 3 — Tepmonapa; 4 — Tpybka u3
KBapLieBOro crekna; 5 — ucnbiTyembli ob6pasel; 6 — cTepxHeBble MarHUThi; 7 — NNaTMHOBasA NPOBOSIOKa; 8 — nogouka Ans cxura-
HUA; 9 — cTaHaapTHOe NpUTEpPToe coeMHeHUe, pasMep KOTOpPOro COOTBETCTBYET AuaMeTpy Tpybku U3 keapLieBoro ctekna; 10 — nevb

PucyHok 1 — YcTpoiicTBo Ans BBOAA NOAOYKM € 06pa3sLom B Tpybky Ans oxvraHua

5.5 YctpoucTBa Ans nponyckaHus ra3oB

MNocne BbixoAa 3 TPy6KM rasbl NPOXoAAT Yepes ABa NPOMbIBOYHBLIX COCYAA (CM. PUCYHOK 2), KaXabIv 13
KOTOPbIX coAepXuT NpubnusutenbHo 450 Mn AMCTUNNMPOBaHHOW NN AEMUHEPANU30BaHHOM BOAblI YUCTOTON
He Hke TpeTben cteneHm no ISO 3696.

3HaueHue pH Bogb! gomkHO 6biTk 5,5—7,5, a yaenbHas npoBoaumocts — mMeHee 0,5 MKCM/Mm.

Onsa obecneyeHus Typ6yneHTHOro ABUXKEHUS U nyuwweln abcopbuun ra3oB cropaHusl B NepBblii NPOMbI-
BOYHbI COCYJ NOMELLAIOT MarHUTHYIO MeLuanky. [ina nyJwei abcopbLmm KoHLIbI TPY6OK B POMbIBOYHBIX COCY-
AaXx AomKHbI UMETb BHYTPEHHUIA anameTp He 6onee 5 MM.

YpoBeHb X1AKOCTU Hag KOHLIOM TPYOKHM B KaXkgom cocyae AormkeH 6biTb (110 + 10) MMm.

MpumedyaHue—[OnA BbINONHEHUS 3TOro TpeGoBaHUA UCNONbL3YIOT CTAHAAPTHLINA NAGOPaTOPHbLIN CTEKNSAH-
Hbli1 cocyA BHYTPEHHUM AMamMeTPOM OKOMo 75 MM.
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1 — marHuTHas Mewwanka; h — ot 100 ao 120 mm

PucyHok 2 — lNpumep npoMbIBOYHOrO cocyaa

5.6 Cuctemanopaum Bospyxa
Ons obecneyeHns ropeHns NCMonb3yoT BO34yX.
Pacxop Bo3ayxa, BBOAVMMOrO B TPYOKy U3 KBapLIeBOIO CTEKIa, PErynupyloT B 3aBUCMMOCTM OT (pakTuyec-

KOro BHYTPEHHEro ceyeHusi Tpybku Takum o6pa3om, 4ToGbl CKOPOCTL NOTOKa BO3AyxXa, NPOXoAsiLLero Yyepes
obpaseL, coctasnsana okoro 20 mn/mm2/uy.

CKOpOCTb MOTOKa BO3AYyXa PErynmpyoT Yepes pacxod Bosgyxa. Pacxon Bosgyxa gosmkeH 6bitb 0,0157D2
n/4 ¢ gonyckaembiMm oTknoHeHnemM 10 %.
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M puMedyaHu e — PacueT pacxoga Bosgyxa p, Mn/4, Ans yCTAHOBNEHHON CKOPOCTU NOTOKA BO3fyXa NpoBOAAT
no coopmyne

D 0

rae V — cKopocTb NoToka Bo3ayxa, Mi/Mm2/u;
D — BHyTpeHHUI AnameTp TpyoKku, Mm.

Mogavy BO3gyxa perynupyioT U KOHTPONMUPYIOT C NOMOLLbIO UroNbYaToro BEHTUNSA, a pacxo/ Bo3ayxa
KOHTPONUPYIOT COOTBETCTBYIOLLMM POTaMETPOM.

MNoaavy Bo3ayxa ocyLLecTBAAIT OGHWUM U3 TPEX CrieyIoLmxX crnocoGos.

Cnocob 1

Mcnonb3yoT UCKYCCTBEHHDIN BO3yX UMK CXaTbIi BO3ayx M3 6annoHa. Bosayx nogatoT Ha BxoA Tpy6Ku U3
KBapLIeBOro CTeKNa, Kak Nnoka3aHo Ha pucyHke 3.

Cnocob 2

Mcronb3yloT cxatblii BO3ayx, Nony4eHHbIM B nabopaTtopun. Bosayx nopaloT Ha BXof, TpYOku, Kak noka-
3aHo Ha pucyHke 4. lNMepea nopayeit BO3oyX OUNLTPYIOT U MPOCYLLUBAIOT.

Cnoco6 3

McnonbayloT Bo3ayx, Haxoaswmics B nabopaTopum, Nocrie ero COOTBETCTBYHOLLEN (OUNbTPaLIMN M POCY-
LwunBaHus. B 3ToM cryvae cmech Bo3ayxa v ra3oB CropaHusi NPOKa4nBaloT HACOCOM, KaK NoKa3aHo Ha PUCYHKe 5.

\\V . [N \\‘m U

1112

1 — pepykTop; 2 — porameTp; 3 — Tpybka U3 KBapLEeBoro cTekna; 4 — neyb; 5 — UronbYaTbiii BEHTUNb; 6 — Tepmonapa;
7 — NpOMbIBOYHbIE COCY/bI; 8 — UCKYCCTBEHHbI BO3AYyX; 9 — YCTPOWCTBO ANsi BBOAA NOAOYKY ANSA CKUraHUS € UCNLITYEMbIM
06pasuom; 10 — noaoyKa ANs CKUraHUs ¢ UCNbITyeMbIM 06pasLioM; 11 — MarHUTHas MeLuanka;

12 — cTepXeHb MarHUTHOM MeLLanku

PucyHok 3 — UcnbiTaTensHoe ycTpoUCTBO ANA cnoco6a 1 ¢ Mcnonb3oBaHUEM UCKYCCTBEHHOTO Ui CXaToro Bo3ayxa,
nopasaemMoro u3 6annoHa
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1 — pegaykTop; 2 — poTameTp; 3 — Tpybka U3 KBapLeBOro cTekrna; 4 — nevb; 5 — CxaTblil BO3AyX; 6 — vronbyartblil BEHTUNb;
7 — aKTUBUpOBaHHbIM yronb; 8 — cunukarene; 9 — Tepmonapa; 10 — npombIBOYHbIE cocyAbl; 71 — BO3AYLUHbIV UNLTP;
12 — ocywwmuTenb Bo3ayxa; 13 — ycTpPOICTBO A5 BBOAA NTOAOMKM AA CKUraHWUS € UCTIbITyeMbIM obpasLiom; 74 — nofouka

ANS CXUraHusl ¢ UcnbiTyeMblM 06pasLoM; 75 — cTepxeHb MarHUTHol Mewanku; 16 — marHuTHasi Meluarnka

5 |
|

PucyHok 4 — VcnbiTaTenbHoe YCTPOWCTBO Ans crnocofa 2 ¢ UCnonb3oBaHUEM CKaToro Bo3ayxa U3 cocysia,
noaaeaemoro U3 nabopaTopHON YCTaHOBKU

1

5 8 4
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1 — peaykTop; 2 — nedb; 3 — BO3AYyX OKPYXaIOLLEN cpeabl; 4 — TpybKa U3 KBapLIeBOro CTekna; 5 — Uronbvarblii BEHTUIb; 6 — aKkTu-
BUPOBaHHLIM Yronb; 7 — CUnuKarernb; 8 — TepMonapa; 9 — NpoMbIBOYHbIE COCYAbl; 10 — BcacbiBalowmii Hacoc; 17 — BO3AYLWHBLIA
bunbTp; 12 — ocywutens Bo3ayxa; 13 — yCTPOMCTBO Ansi BBOAA NOAOUYKMU ANsi CXUraHUA ¢ UCNbITYeMbiM 06pa3LoM; 74 — noaoyka

ANA CKUraHUA C UCNbITYyeMbiM 06pa3sLom; 15 — cTepXeHb MarHUTHOW MeLlankuy; 16 — marHuTHas MeLuanka

T

PucyHok 5 — UcnbiTatenbHoe ycTpoidCcTBO Anis cnocoba 3 ¢ ucnonb3oBaHMeM aTMocdepHOro Bo3ayxa,
noAaBaeMoro BCaChIBAIOLIUM HACOCOM
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5.7 AHanutuueckue Becbl
MorpelwHocTb BECOB He AosmkHa 6bITh 6onee £0,1 mr.
5.8 INa6opaTopHoe o6opyaoBaHue

Ansa onpeaeneHna sHaveHus pH 1 yaensHoi NpoBoaMMOCTN HeobxoanMo cneaytollee nabopaTtopHoe
obopyaosaHue:
- oAHoMepHas konba emkocTblo He meHee 1000 mnno ISO 1042.

5.9 pH-meTp
MorpewHocTb pH-MeTpa ¢ anekTpoAoM He AoskHa bbiTb 6onee +0,02.
5.10 YcTpoHucTBO ANA U3MepeHUA yaenbLHOW NPOBOAUMOCTHU

McrnonbsytoT yCcTpOWCTBO ANS M3MepeHuA yAenbHOW MpPoBOAMMOCTM B AuanasoHe ot 10-1 pgo
102 MKCM/MM € COOTBETCTBYIOLMM 3T1IEKTPOAOM.

6 NoarotoBka o6pasua

6.1 O6Lwue nonoxeHun

MoaroTasnueatoT Tpy obpasua Arst OCHOBHOrO MeToAa UCNbITaHWs UNu Asa obpasua Ans ynpoweHHOro
meToda ucnblTaHusa. Kaxaplil obpaseL, Ana ucnbiTaHns gormkeH umetb maccy (1000 + 5) mr. O6pasubl ons
ncnelTaHus oTéUpatoT oT o6pasLia MaTepuana, NpeaHasHauYeHHOro AnA ucnbiTaHua. O6pasubl 4Ns UCNbITAHWUS
paspesatoT Ha HebonbLUMe KyCOoYKM.

MpwuMedaHn e — [ns npoeeaeHUs UCNbITaHWUA NOAXOAAT 00pa3Lbl MAaKCUManbHbIM pasMepom 3 mm.

6.2 KoHpuunoHupoBaHue o6pa3uoB

O6pasLibl KOHAULMOHUPYIOT B Te4YeHUe He MeHee 16 4 npu TemnepaTtype (23 + 2) °C U OTHOCUTENbHON
BnaxHocTu Bosgyxa (50 £ 5) %.

6.3 Macca o6pasua

Jlopouky Ans cxuraHna B3BeLIMBatOT (M) ¢ TOYHOCTLI0 A0 0,1 Mr (cMm. 5.4). MNocne KoHANLMOHNPOBaHUA
obpaseL, NoMeLLatoT B FTIOA0YKY A5 CKUraHUs U paBHOMEPHO pacnonaratoT Ha AHe NoAoYKuY, 3aTeM B3BelLMBa-

10T JIOAOYKY BMECTE C MOMELLEHHEIM B Hee 06pasLiom (1m,) ¢ TouHocTbio Ao 0,1 mMr. Maccy m, peructpupyioT.
Maccy m ucnelTyemoro obpasia paccuuTbiBaloT no popmyne

m=m,—m, (2)

rae m — macca ucnblTyemoro 06pa3u.a, T
m, — Macca noAoHKN ANA CKUraHnA ¢ OGpaSLI.OM, r
m, — Macca NnoJo4Kn Ana CKuraHma, 1.

7 MNpoBeaeHne UcNbITaHUA

7.1 O6wWwue NnonoxeHus

WcnbiTanue no onpegeneHno 3Ha4vyeHna pH n y,ueanon npoBOoAMMOCTU NPOBOAAT Ha KaXKAOM UCnbITye-
MOM obpasLe.

7.2 UcnbiTaTenbHoe o6opyaoBaHue

UcnbiTaHue, ykasaHHoe B HacTosALWEM pasgere, MPOBOAAT C UCMIONb30BaHUEM UCTbITaTeNnbHOro 06opy-
[AOBaHWs, yKasaHHOro B pasgene 5.

7.3 NMpoueaypa HarpeBa

Pacxoa Bosgyxa ycTaHaBnMBaloT C MOMOLLLIO UrofbYaToro BEHTUNSA Ha YPOBHe, ykazaHHOM B 5.6, 1
noaaepX1BatoT NOCTOSIHHBIM B TeYEHUE BCETO UCTILITaHUS.

TemnepaTypy U3MepsitoT C MOMOLLbIO TEpMONaphbl, UMEIOLLIE aHTUKOPPO3UMHYIO 3aLLUTY U PACNONOXeH-
HOW BHYTPM TpyBKM 13 kBapLEeBOro cteksria. Cuctema Harpesa osbkHa GbITe OTperynuposaHa Takum obpasom,
yToObl TEMMNEpPaTypa B MecTe pacrnonoXeHUst NOAOYKUA Ans cxuraHua 6eina He MeHee 935 °C 1 He 6Gonee
965 °C. TemnepaTypa B MecTe, yaaneHHoM OT nofo4dky Ha 300 MM B HanpasneHun NoToka Bo3Ayxa, A0MKHa
6bITb He MeHee 900 °C.

Jlogouky ¢ o6pasuom BLICTPO BBOAAT B pabouyto 30HY Harpesa Tpybku U pacnonaraioT B ykazaHHOM
MONOXeHNW, onpeaerieHHOM C MOMOLLbI0 TepMonaphbl, U BKKOYaT cekyHaoMep. Jlogouky Ans CxuraHus

7
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yCcTaHaBNMBalT Takum obpasom, YTobbl paccTosHNe Mexdy MOA0YKON N BXOAHBIM KOHLOM paboyeld 30HbI
HarpeBa 6bino He meHee 300 MM. Pabovas 3oHa HarpeBa — 3T0 30Ha, B KOTOPOW TeMnepaTypa, onpeaenseMas
C MOMOLLLIO TepMOnapsbl, cocTasnsieT He MeHee 900 °C.

"opeHne B neYu npu NoCcToAHHON Nofade Bosayxa AoSmkHo npogorkaTteces (30 £ 1) MUH.

MpunmedaHue— OnepaTop AOMKEH NPUHUMATE MEPbI MPEAOCTOPOXHOCTU, HAMPYMEP UCMONB30BaThb 3aLLUTY
AN a3 1 COOTBETCTBYIOLLYIO 3alUMTHYIO OAeXdy, Tak Kak HEeKoTopble marepuarbl NEerko BOCMIaMEHSIIOTCA U MOryT
Bbl3BaTb 0OpaTHbI NOTOK ropsunx razos. CnegyeT Takke NPUHSATL Mepbl, HTOObI He AONYCTUTL M30LITOYHOIO AABMNEHWSA B
cucteme U obecneqnTb BbITSKHYIO BEHTUNAUMIO ANs BbIXOASLWMX ra3oB. PykoBoACTBO, kak M3bexaTb BO3HWKHOBEHWSI
o6paTHOro NOToKa ropsivMX ra3os, NpveeaeHo B 5.1 (npumevanuve 2).

7.4 MNpoueaypa NpoMbIBKU

Mocne npoBeaeHus NpoLeaypbl HAarpeea BCe NCMOoMb3yeMble NPOMbIBOYHbIE COCYAbl PA3bEANHAIOT, a UX
cogepXxumoe crnvBaloT B Konby emMkocTbio He MeHee 1000 mn. MpomelBOYHBIE COCyAbl, COEANHUTENbHbIE
TPYOKM 1, NOocne oxnaxaeHWs, BbIXOAHYIO YacTb TPYOKM 13 KBApLIEBOrO CTeKma, BKIOYas KBapLEBYHO MPsiXy
(ecnu oHa ncnonbayeTcs), NPOMbIBAOT BOAON, UMetoLLEe CBOMCTBA, yKasaHHbIe B 5.5, KOTOpyHo nocre NpoMblB-
Kv cnnBatoT B konby, cogepxkumoe koTopoi gosoaaTt 4o 1000 mn.

7.5 OnpeaeneHue 3Ha4eHusi pH 1 yaensHon NpoBoAUMOCTU

pH namepsiioT ¢ Ucnonb3oBaHnem pH-meTpa, oTKanMBpPOBaHHOTO B COOTBETCTBUM C UHCTPYKUMEN No
akcnnyaTtaumu npubopa.

3HauyeHue pH pacTteopa onpegenstoT npu Temnepatype (25+1)°C B COOTBETCTBAN C MOPSOKOM
npoBedeHUs UCTbITaHWs1, yKasaHHbIM U3roTOBUTENEeM U3MepuTensHoro npnbopa.

MamepeHue sHavyeHUs yaernsHON NPOBOANMOCTU TaKKe NPOoBoAAT rnpu TemnepaTtype (25 £ 1) °C B cooT-
BETCTBWUM C UIHCTPYKLMEN NO aKcnnyaTauum npubopa.

3HaveHus pH 1 yaenbHon NpoBogUMOCTY NpeanoyTUTENbHO A0MKHBI BbiTh 3ahMKCUPOBaHbLI C UCNOMb-
30BaHMEM aBTOMaTU4YeCcKOW cUCTEeMbl TemnepaTypHOi komneHcauun. Ecnu ganHHoe oGopyaoBaHue He
MCMNOmb3YHOT, TO 3Ha4YeHUsA OUKCUPYIOT Npy TemnepaType pacteopa (25 = 1) °C.

MpnmeuaHune— Cncrema aBTOMaTUHECKON TEMMEPATYPHON KOMNEHCALIMM, KAK NPABUNO, SIBNSETCS COCTAB-
HOW YacTbto obopygoBaHust Anst uamepennsi pH u yagensHomn npoBoguMocTy.

8 OueHka pe3ynbTaTOB UCTbITaHUSA

8.1 OcHoBHOM MeTO4

Mo pesynbTaTtaMm Tpex NPpoBeAeHHbIX UCTILITaHWI onpeaensaoT cpeAHee 3HayeHue, cTaHAapTHOe OTKIO-
HeHue n koadduuneHT Bapnauum kak ans pH, Tak u ans yaenbHoi npoBoANMOCTM.

Ecnu koadduumeHT Bapyauum Gonee 5 %, To NpoBOAAT AOMONHUTENLHO TPU UCTILITAHWA U CHOBA onpe-
OensoT cpefHee 3HaYeHue, CTaHAapTHOE OTKITOHEHWe 1 KO3 UUMEHT BapuaLum, UCTONb3ys WEeCTb pesyrb-
TaToB UCMbITAHWIA.

8.2 YnpolueHHbIA MeTOA,

Mo pesynbTatam AByX NPOBeAEeHHLIX UCMbITAHUI obpaseyl, MaTtepuana cuvMTaloT yaoBNETBOPAIOLLIMM
TpeboBaHuaAM, ecnu 06a 3HaveHust pH He MeHee YCTaHOBMNEHHOrO 3HayeHUst U 0ba 3HaYeHnss yaenbLHON
NPOBOANMOCTU He NPEBLILLAIOT YCTAHOBIIEHHOE 3HAa4YeHUe.

Ecnu oguH obpasey, AN UCTIbITAaHUSI He OTBeYaeT 3TUM TpeboBaHUsAM, UCTbITaHUE MOBTOPAIOT Ha ABYX
AononHuTenbHbIX 0bpasyax, 0TobpaHHLIX OT Toro e obpasua matepuana. Oba aTn obpasLa A0MKHLI UMETb
3HavyeHus pH 1 yaenbHoin NnpoBoAUMOCTU, COOTBETCTBYIOLLME YCTAaHOBIIEHHBIM 3HAYEHUSAM.

8.3 B3BelueHHble 3Ha4YeHuA

8.3.1 O6Lwue nonoxeHun

Mcnonb3ys cpeiHve 3Ha4YeHus!, paccunTaHHble no 8.1, npoogaT oLeHKy pH 1 yaensHon NpoBoAUMOCTU
BOAHOMO pacTBOpa rasoB, BblAeNsieMbIX NPU ropeHnM COBOKYMHOCTU MaTepuanoB KOHCTpykuuu kabens B
3ajaHHbIX YCIOBUSIX, criegytowum obpasom.

8.3.2 3HaueHue pH

OnpeaensoT Maccy W;KaXaoro i-ro HemeTannM4eckoro Mmatepuana KOHCTPYKLUM kabens, NpuxoasLUyo-
Csl Ha eaAuHULY ero AnuHbI.

8
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BsBeweHHoe 3HaveHne pH (pH' ) onpeaensatoT no copmyne

> wi
10*%
rae X — 3HaveHue pH ans kaxagoro i-ro HemeTannu4eckoro maTepuana.
8.3.3 YaenbHasa npoBOAUMOCTb
OnpeaensioT Maccy w; Kaxxaoro i-ro HeMeTanNU4eckoro MaTepuarna KOHCTPYKLMM kabens, npuxoasLLyto-

CSl Ha eUMHNLY ero ANUHbI.
B3BeLUeHHOe 3HauYeHWe yaenbHOM NPpoBOAMMOCTM ¢ onpeaensioT no dopmMyrne

o= ngw ) )

rae ¢, — 3HaveHue yAernbHOW NPOBOANMOCTU ANS KaXAOro /-ro HeMeTanm4eckoro Matepuana.

pH' = logqo (3)

9 TpeboBaHUs K XapaKTepPUCTUKaM

TpeboBaHUs k xapakTepucTnKaM A1st KOHKPETHOro KoMMayHAa Ui 3fiemMeHTa KOHCTPYKLMM NpoBoaa Mnu
B3BeLUeHHOe 3HayeHue Ansa kabens JorkHbl GbiTh yKkasaHbl B CTaHAAPTaxX UMM TEXHUYECKUX YCMOBUSAX Ha
KOHKpeTHble kabenbHble nzgenus. Mpu oTcyTcTBUM MOBOro Takoro TPeboBaHWA 3HadeHUs, NpUBedeHHbIe
B MpuIioXeHun A, pekoMmeHayeTcsl IPUHUMaTL 38 MUHUMAIbHO AOMYCTUMbIA YPOoBeHb TpeGOoBaHMA.

10 OTtyeT 06 UcNbITaHUU

B oTueTe 06 ncnbiTaHWM A0MKHO BbITh YKa3aHo:

a) MorHoe onncaHue NcnblTyemoro Matepuana v kabens, oT KOToporo oH 6bl1 0TobpaH;

b) obosHauveHWe HacTosILWero cTanaapTa;

C) cpedHee 3HauveHne pH u cpeaHee 3HauYeHWe yaenbHOW NPOBOAUMOCTA MaTepuana KOHCTPYKLuu
kabens npu Temnepatype 25 °C;

d) meTtoa, ucnonb3yemslii Npu UCNbITaHUU (OCHOBHOM UNWN YNPOLUEHHBIA);

e) paccuuTaHHble B3BelleHHble 3HauyeHUa pH 1 yaenbHON NpoBOAUMOCTH ANS UCNbITYeMoro katena
(ecnn TpebyeTcs).
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MpunoxeHne A
(cnpaBo4Hoe)

PeKOMeH,D,yeMbIe TpeGOBaHI/IFI K XapakTepuctukam

A.1 BsBelleHHOe 3HaYeHWe AN Kabens

BaBelweHHoe 3HaueHne pH, onpegeneHHoe B cooTBeTCTBUM € 8.3.2, AOMKHO ObITh HE MeHee 4, 3.
B3BelleHHOe 3HaueHne yaernsHoW NpoBoAUMOCTH, onpeaerneHHoe B cOOTBETCTBUM ¢ 8.3.3, 4okHO GbiTb He Gornee
10 MKCMm/MM.

A.2 3HauveHwne gna maTtepmana

3HaveHue pH, onpegeneHHoe B cootTBeTcTBMM € 8.1 1nn 8.2, AomnxHo 6biTb He MeHee 4,3.
3HaveHue yaernbHON NMPOBOAUMOCTH, onpedeneHHoe B cooTBeTcTBUM ¢ 8.1 mnu 8.2, gomnxHo GbiTe He Gonee
10 MKCm/MM.

10
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Mpunoxenne OA
(cnpaBouHoe)

CBeAleHMsA 0 COOTBETCTBMU CChINOYHbIX MeXxAayHapoaHbIX CTaHAaPTOB
MeXrocygapcTtBeHHbIM cTaHAapTaM

Ta6nwuuya JAA

O6o3HaveHne cChbINoYHOro Crenetb O6o3HaveHue 1 HaMMEeHOBaHUe COOTBETCTBYIOLLLErO MEXrocy4apCTBEHHOro
MeXayHapoaHoro ctaHgapTa COOTBETCTBUS cTaHgapTa
ISO 1042 MOD FOCT 1770—74 (MCO 1042—83, NCO 4788—80) «IMocyna mep-
Has nabopatopHasi cTeknsHHas. LMnumHapsl, MeH3ypkW, Konbbl,
npobupku. O6LWMe TEXHUYECKUE YCIOBUSY
ISO 3696 — i

* COOTBETCTBYIOWMIA  MEXIOCYyAapCTBEHHbI  cTaHgapT oTtcyTcTByeT. [Hencreyer [OCT P 52501—2005
(NCO 3696:1987) «Boga anst nabopaTopHOro aHanusa. TexHU4eckue yCroBus».

MpumedaHue—B HacTosAwen Tabnnue UCNONL30BAHO Criedylollee yCnoBHOe 0603HaYeHNe CTeneHn cooT-
BETCTBWA cTaHaapTa:

- MOD — moancvumpoBaHHbI CTaHgapT.

11
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IEC 60695-5-1

IEC Guide 104

12

Bu6nuorpadusn

Fire hazard testing — Part 5-1: Corrosion damage effects of fire effluent — General guidance (Acnbi-
TaHWS Ha NoXapHYo onacHocTb. Yactb 5-1. Koppo3noHHbie noBpexgatowmne Bo3A4eNCTBUSA Bblgene-
HUI Npu noxape. Obwee pykOBOACTBO)

The preparation of safety publications and the use of basic safety publications and group safety
publications (Moarotoeka nyGnukaumin no 6e30MacHOCT U UCMONb3OBaHNe OCHOBOMONaralowmnx u
rpynnoBbIx nyGnukaumin no 6esonacHocTu)



rOCT IEC 60754-2—2015

YK 621.315.2.001.4:006.354 MKC 29.060.20 E49 OKI 350000

KritoueBble crnoBa: UcnbiTaHue, MaTtepuansbl, kabenb, ropeHue, rasoBblaeneHne, KNCNOTHOCTD, pH, yaenbHasa
npoBOANMOCTb
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Pepnakrop J1.M. Momanosa
TexHu4eckuin pegaktop B.FO. Pomuesa
Koppektop E.4. AynsHesa
KomnbloTepHas BepcTka M. A. HanelkuHol

Cpa+o B Habop 06.07.2016.  MognucaHo B nedats 01.08.2016.  dopmar 60x84 );.  [aphutypa Apuan.
Yen. ney. n. 2,32, Y4.-u3g. n. 2,06, Tupax 29 ak3. 3ak. 1812,

MoaroToBneHo Ha OCHOBE SNEKTPOHHOW BEPCUU, NpeaocTaBneHHoN pa3paboTHnkom cTaHgapTa

NapaHo u otnevataHo Bo YN « CTAHOAPTUH®OPM», 123995 Mockea, MpaHatHbIii nep., 4.
www.gostinfo.ru info@gostinfo.ru
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