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NMo)xxapHana 6e3onacHoOCTb

7.1. O6iMe NONOKEeHUA

CospemenHass CKC moctpoeHa Mo 3Be31000pa3HOI TOIOJOTMU M TO3TOMY MOXKET
cofiepkaTh HECKOJIBKO JECSITKOB U JJaXe COTeH KWIOMETPOB Kabessi CyYMMapHOil Mac-
COIf HECKOJIbKO WJIM JaXe HECKOJbKO NeCATKOB TOHH. Ilomamisioiee OONBIIMHCTBO
9TUX KabeJieil yKiaabiBaeTcsl BHYTPU 3aHUSI B COCTaBe TOPU3OHTAIIBHOM ITOJCUCTEMBI
U TTOAICUCTEMBI BHYTPEHHMX MarucTpaieit. JIJist u30JIun MeTaTMYECKUX KT B 3JIeK-
TPUUIECKUX KabeJIsIx, 3alIUThl BOJJOKOHHBIX CBETOBOJOB B ONITHMYECKUX U (OPMUPOBA-
HUS CTPYKTYpPHI CEpIEeYHUKA B 00CMX KOHCTPYKIMSX IMMPOKO MCITONB3YIOTCS TIOJH-
MepHBbIE MaTepHualibl, TIepeUYeHb OCHOBHBIX M3 KOTOPBIX IpUBEJeH B Tab. 72. Bo3neii-
CTBUE IJTaMEHU Ha 3TU MaTepUaJIbl IIPU ITOKape MOXKET IIPUBECTU K PSITy OTPULIATEILHBIX
¢akTOpOB, B TOM YHUCIIE K:
e JajbHEUIleMy paclpOCTpPaHEHMIO TUIAMEHU BIOJb KabeabHOU Tpacchl (3¢ddexT
6ukdopaoBa IIHYpa);
e BO3HUMKHOBEHHUIO BTOPUYHBIX OYAroB BO3TOpPaHMS, BBI3BAHHBIX TOPSIIAMM Karl-
JIIMU PACIUIABICHHOTO MaTepuayia pa3InyHbIX 000JI0YEK;
e OOWJIBHOMY BBIIEJICHUIO AbIMA, 3aTPYAHSIONIEMY 9BaKyallnio IepcoHaia u 60pb-
Oy C OrHewM;
e BBIIEJIEHUIO TOKCUYHBIX TaJIOT€HCOAESPXKAIIUX Ia30B;
e BBHIIEJICHUIO KOPPO3UOHHBIX Ta30B.

ObOecneueHue
MPOTHBOITOXAPHBIX Tadomuua 72. OCHOBHBIC BUIBI IOJJUMEPHBIX MatepuayioB Kabeneit CKC

XapaKTEPUCTUK Ka- Marepuan O06n1acTh NPUMEHEHUS OCHOBHEIE CBOWCTRA
Geneit, TpebyeMBIX TMomnsuaunxaopua (PVC)  [O6omouxn Heroprounit, rano-
dropuporannnie noanme-  |Mzonsims Plenum-kaberneii [reHcoepRaniis

ps! (FEP, ETFE) *

HOpMaMM, 1OCTHUTa-

€TCA HCIOJb30BA-  [[Tommatunen (PE) W3onsmms Be3raoreHHsIit,
HUEM B HUX KOHCT- TMomnponuien (PP) M3onsuus, 3a110.1HUTENN roprouui
PYKIIMH CITeINATh- IMomctnpon (PES) [Tnenkn

HO NOZ0GpPaHHBIX IMommyperan (PUR) Ob600uKN

MaTepuanoB. B mep-  [1puMeuanye: .

BYIO OYepe/Th TIOJTH- * Teflon dupmsl dioron u Neoflon ¢upmer Jaiiku.

MEpPHBIM MaTepuajl J0JLKeH ObITh HeropiounM. KonmuecTBeHHOM MepOoii TOPIOYEeCTH SIB-
JIIeTCS TaK Ha3bIBaeMbIit KuciaopoaHbiid, win Ol-koadhduimeHt (ot anmt. Oxygen-Index),
WHOTIA Ha3bIBa€MBIl KUCIOPOTHBIM MHAEKCOM. ITom 3TOi BeMMIMHOI MTOHUMAETCST MU~
HUMaJIbHOE TIPOIICHTHOE COJepXXKaHUe KUCIOpOoJa B a30THO-KUCIOPOAHON CMecH, Mpu
KOTOPOM HAaUMHAETCSI CAaMOCTOSITEJIbHOE TOPEHNE MaTepraja Imocje ero Bo3ropaHus 6e3
MoJBO/IA BHEIIHeH TerioTel. Matepuaibl ¢ Ol-koadduiimeHToM cBoIlIe 32 SBISIOTCS
Heroprouumu, ripu Ol-kosddurmenre MeHee 23 MaTepual cuutaercs roprouuM. [omm-
STUJIEH, B MACCOBBIX MacllTabax MPUMEHSIEMbII B KaOessiX pa3IMyHOro Ha3HAYeHWUS,



SIBJISIETCS] TUTIMYHBIM TOPIOYMM MaTepuasioM. MTHOTIa JOTIOTHUTENTEHO YKA3bIBAETCS TAKXKe
TaK Ha3bIBAEMbIIl TEMIIEPATYPHBIN KOI(POUITMEHT, KOTOPHIN YUCIEHHO PAaBEH TeMIlepa-
Type, CO3JaBaeMOI TOPSIIUM MaTepUaIoM.

CJ10XHOCTh pellleHUs 3ajlauyd BhIOOpa MOIXOSIIET0 MaTepuaia oOyclIOBIeHa TeM
00CTOSITETCTBOM, UTO M3BECTHBIE HETOPIOUME MATEPHUAIbI, XapaKTEPUCTUKUA KOTOPBIX
TMO3BOJISIIOT TIPUMEHSATh WX B KaOEJNbHOU TeXHUKe, 00S3aTeNbHO COIEepKAaT B CBOEM
COCTaBe TaJIOreHbI (Yalle BCero xjiop uin Grop, 6poM 1o MEAUIIMHCKUM COOOpakKeHM -
SIM MCIIOJIB3YETCSI 3HAUUTEJIbHO pexe). DTU XMMUUYECKUE BellleCTBa IOl BO3/IECTBUEM
BBICOKOH TeMIepaTypbl 00pa3yloT arpeCCUBHBIE JIETYUYMe KUCIOTHI C YAYIIAIOINIUM JIeii-
crBueM. M, HaobopoT, MaTepualbl 0e3 TaJIOTeHOB OTIMYAIOTCS IIOHMKEHHOM CTOMKO-
CTBIO K BO3JIEMCTBUIO BBICOKOH TemriepaTypbl. OObSICHSIETCSI TaHHBIM (PaKT BBICOKOU
XUMHUYECKOI aKTUBHOCTHIO TAJIOTEHOB, KOTOPHIE 32 CUET TOTO OYEHB IIPOYHO CBS3aHBI
C IPYTMMHU aTOMaMM MaTepuraja o00JI0YKHU U UTPAIOT POJIb CBOEOOPA3HOTO LIEMEHTA, TO
€CTb MPEMSITCTBYIOT PA3JI0KEHUIO TOIMMEpPA Ha OTAEIbHbIE COCTABIISIIONINE TP TTOXAa-
pe. IIpoMexyTouHOE TMOJIOXKEHUE MEXAY TaIOTeHCOAEPXKAUMMU U 0e3rajJoreHHbIMU
MaTepuajJaMy 3aHMMAIOT TaK Ha3blBaeMble KOMIAyHABI. Tak, HalpuMep, OTHECTOH-
KOCTb IIOJTUATUIIEHA MOXET OBITh CYIIIECTBEHHO YIIy4llleHa Jo0aBlIeHeM K HeMy OpoM-
colepxXaInx MprucagokK.

Cepbe3HOEe BHUMaHME BOIIpocaM 00ecredueHus MoXapHOoi 0e30rmacHOCTH Kabenei
CKC Havanu ynensite TOIbKO B KoHIE 80-x — Hauvane 90-x romos. K Hacrosiemy
BPEMEHU pa3paboTaH psi MEXAYHAPOIHBIX cTaHIapToB. Kpome Toro, MHOrMe cTpaHbl
VMEIOT HaIlMOHAJIBHYI0 HOPMATUBHYIO 0a3y MO MOXapHOU 0e30MacHOCTU KabenbHBIX
cucteM. CuuTaercs, OJHAKO, YTO UMEIOLKECS HOPMATUBHbBIE TOKYMEHTHI perjaMeH-
THUPYIOT HE Bce BOIPOCH moxapHoil 6e3omacHoctu CKC u uccienoBaHus B 5TOM
HampapjieHuu OyayT mpojoirkeHbl. Ha MOMEHT HamucaHusl JaHHOU paboThl aBTOpam
OBLT M3BECTEH TOJBKO OAWH POCCUMCKUI CTAaHAAPT MO MOXAPHOU 0€30MacHOCTU Ka-
OenbHBIX cucTeM [72]. [ToaToMy u3naraeMslii fajiee MaTepuan 0a3upyeTcsi B OCHOBHOM
Ha TpeOOBaHUSIX 3apYOEKHBIX HOPMATUBHBIX TOKYMEHTOB.

7.2. CONpoOTUBAAEMOCTb rOpEeHUIo
M pacnpocTpaHeHHIo NAaMeHHU

7.2.1. CocToAHHMEe CTaHAAPTU3aALMUM

IIpy BO3HMKHOBEHUU Oyara 3aropaHusl MPOTSKeHHbIE KaOeIbHbIE CUCTEMBI, OXBAThI-
BaloIye Bce 3MaHMe, IMTOTEHIIMAIBHO MOTYT CaMU ITOAIEPXKUBATh IIPOIIECC TOPeHUS U
SIBJISITbCSI TIPUYMHOM pacIpoCcTpaHeHUs TuiaMeH!. [109ToMy COPOTUBIISIEMOCTh TOpe-
HUIO ¥ PACTIPOCTPAHEHUIO TNIAMEHU PETJIAMEHTUPYETCST PSAOM CTaHIAPTOB:

e« B CIIA u Kaname — ompeaenenusimu NEC (National Electrical Code), u3no-
XEHHBIMU B cTaThsx 725, 760, 770, 800 u 820. Onpenenenunst NEC pa3zpaboTtaHb
HaIlMOHAJLHOM acconualueit mo nmoxapHoit 6e3onacHoctT NFPA (National Fire
Protection Association) u mepecMaTpuUBalOTCS Kaxable TPU roja;

« B EBpone tpeboBanusimu IEC 332 MexnyHapogHOTo 3JIeKTPOTEXHUUECKOTO KO-
mureta (International Electrotechnical Committee) u TpeboBanusimu HD 405
EBpomneiickoro xomurera mo craHgaptusainuu anekrporexHuku CENELEC
(European Committee for Electrotechnical Standardization).

MBI ocTaHOBUMCS B OCHOBHOM TOJIbKO Ha TpeboBaHusax NEC. B craTtwsax 725, 760,
770, 800 um 820 (tabn. 73) mpuBOAATCS TpeOOBAHMS IIO0 MOXKApHON 0E€30IacHOCTU K
CJ1a00TOYHBIM KaOETbHBIM CUCTEMaM, TO €CTh K TAKUM, KOTOpPbIE CAaMU HE MOTYT OBITh
NPUYUHOM BO3TOpPaAHUS.
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Taoauna 73. Cratbu NEC 1o ¢i1aboTOYHBIM KabesiM

CraTbst Hassanue Q6o3Hauene kabeseit  |[Tpumepbl HCHONb30BaHUS Kaberneit

725 |YnmaseHHoe yripaBiieHue CL2 (Class 2 Power o IIpOMBILLIEHHBIE CUCTEMBI
knaccoB 1, 2, 3, mepegava  |Limited) yIpaBieHust
curHanoB u cnadorouynsle  |CL3 (Class 3 Power e Tlepenaua NaHHBIX
LCIN [THTAHMS Limited)

760 |Cucrembl FPL (Power Limited Fire e JlaTunku IpoOTHBOIIOKAPHOM
[POTHBOIIOKAPHOI Protective Signaling) CHTHAITM3AIAN
CUI'HAJIM3ALIN

770 |BONIOKOHHO-ONTHYECKHE OFC (Optical Fibre, e JIBC
Kabesnu Conductive)

OFN (Optical Fibre,
Nonconductive)
800 [Kommynukarmonnsie rienu |CM (Communications) [e  JIBC
o Tenedonus
e CucreMbl OXpaHHOI
CHTHAIIM3AIN

820 ([TeneBusuonnsie anteHHsl |CATV (Community e TeneBumeHue
KOJUIEKTMBHOT'O Antenna Television) e KaMepsl BUICOHAGTIONCHILS
0JIb30BAHUS U CUCTEMBI
pajMoBeIAHUS

Omnpeanenenusi NEC npenycMaTpuBaioT YeThIpe YPOBHSI cepTU(UKALNU CI1ab0TOu-
HBIX Kabeneit 1o moxapHoi 6e3onacHocTy. M3 HUX HauBBICIIUM CYUTAETCS! YPOBEHD 1,
a CaMbIM HU3KUM — YpPOBEHb 4.

VYposens 1. Plenum-ka6enu (Plenum Cable). K rpynme Plenum-ka6esneit oTHOCSITCS
Kabenn, KOTOpble MOXHO 0e3 KaKuX-JI1M0O OTpaHUYEHU OTKPBHITO MPOKIAIbIBATh B
TakK Ha3bpiBaeMbIX Plenum-nonoctsx. [Tox Plenum-noiocThio MOHMMAETCSI TAKOE IPO-
CTPAHCTBO MEXY MOJIBECHBIM MTOTOJKOM U 9TaXXHBIM MEPEKPHITUEM Hal HUM, B KOTO-
poe BO3MOXKEH MPUTOK BO3AYXa, B 00beMax, HEOOXOIUMBIX IIJIsI MOAEPXKAHUS TTPOLIEC-
ca ropeHus1. Plenum-mojocThio B HEKOTOPBIX CIYYasiX CYATAETCSI TAKXKE MPOCTPAHCTBO
mof, danpiimnosoM. OCHOBaHUEM JIJISI OTHECEHUS €ro K 9TON KaTeropuM SIBJISIETCS Ha-
Juuue B 3aje Apyrux Plenum-mnonocTeil, BHENTHUX TPYOOIIPOBOJOB M MHBIX aHAJIOTUY-
HBIX KOHCTPYKIIUIA, TI0 KOTOPHIM BO3MOXKEH IIPUTOK BO3AyXa IO (hasbIIIIOI.

IIpu nmpousBoncTBe Plenum-kabeneit Mpou3BOaUTEN TTPUASPKUBAIOTCS IBYX Pa3Idy-
HbIX TT071x0710B [73]. CoracHO MepBOMY M3 HUX JUTS U3TOTOBJICHUS BCEX U3OJISIIIMOHHBIX
TIOKPOBOB HCITOJIB3YIOTCST NCKITIOYUTETHPHO MAJIOIBIMHBIC HETOPIOYE MaTepUaIbl, BTOPOI
TIO/IXOJT OCHOBaH Ha MPUMEHEHUH OTHECTOMKMX MaTepUaJIOB TOJIBKO JUISI BHEITHUX 000-
Jouek. HemoctaTkoM Mojxosa MmepBoro TUMa CYUTAETCSI HEKOTOPOE YXYAILIEHUE DIEKTPU-
YeCKUX XapaKTepUCTUK KabeJsst U 3aMeTHBIN POCT ero ctouMoctu. Kabenu BTopoit Tpymibl
PE3KO YMEHBIIIAIOT TTOKAPOCTOMKOCTD B ClTydae TOBPEXKACHMS BEeIIHEN 000JI0YKM, OMHAKO
SIBJISIIOTCSI ©0JIee MelIeBEIMU KaK M3-3a MEHBIIIEH CTOMMOCTH TTPUMEHSIEMBIX MaTepHUAaJIOB,
TaK ¥ M3-3a BOBMOXHOCTH MCITOJIb30BaHUS CTAHIAPTHOM TEXHOJIIOTUN TIPOM3BOICTBA.

Kpome compoTusisieMocTd TOPEHUIO U paclpocTpaHeHUIo OrHs Plenum-kabenu
00513aTeJIbHO TIPOBEPSIIOTCS HA YpoBeHb BbimeaeHus npima (tect UL 910).

MapkupoBKa Kabeeit, polIeamx cepTUhUKalMio Ha ypoBeHb Plenum, oTianyaeTcst
JO0ABJIEHNEM K COOTBETCTBYIOIIEMY 0003HAYEHUIO U3 TPEThel KOJIOHKM TabJl. 73 uHaeKca
P, narmpumep CMP — TenekoMMyHUKaIMOHHBIN Plenum-kabess. I'opuzoHTabHBIE Kabe-
i CKC Ha npakTiKe B TIOJABJISIONIEM OOJIBIIIMHCTBE CIIyYaeB ITPOKIIA/IBIBAIOTCS UMEHHO B
Plenum-nomoctsix. OTMeTHM Takke, YTO HETroploure MaTepHraibl TUIIA TedIOHA, IIPUTOI-
Hble JUISI TIPUMEHEHUST B KaYeCTBE M3OJISIIUU OTAEIbHBIX ITPOBOJIHUKOB, OYEHb JIOPOTHE.
IToatomy s yaenieBieHus: KabeJbHOM MPOAYKIIMU TTOMTOO0HbBIE MaTepUaibl PUMEHSIIOT
WHOT/A JUISI U30JISILIUU TTPOBOJIOB TOJIBKO YaCTH Tap, MPUYeM KOJIMYECTBO ITUX Map YKa3bl-
BaeTcs B HazBaHuu u/wm TY Ha Kabenb. Hammpumep, kabenb trma «3+1» uMeeT ofHy mapy
¢ M3OJISIIIMei 13 TeIOHA WM €r0 aHajlora M TPY Taphl M3 OOBIYHBIX MaTepPHAJIOB.



YkaxeM, uTo u3-3a opueHTanuu onpeneneHuit NEC Ha cnenuduyeckre ocobeH-
HOCTU aMEepHMKAaHCKUX OGMWCHBIX 3MaHUWII W MOHOITOJIBHOTO TTooxkeHust Underwriter
Laboratories TectupoBanue no Hopme UL-910 eBporneiickuMu Mpou3BOIUTEISIMU Ka-
OeJIbHOY MPOAYKIIUU IIPOU3BOANTCS B OTPAaHUUEHHOM OOBEME.

VYposens 2. Kadeabp nas croskos (Riser Cable). KaGenb mis CTOSIKOB, WM riser-
Kabesb, MOXHO MPOKJIAAbIBATh 0€3 IOIMOJTHUTEILHON 3alllUTHl B BEPTUKAIBHBIX CTO-
sKax 3naHuii. Hammaume ceptudukara Ha 3Ty 00J1acTh IPUMEHEHUST OTMEUaeTCsI J00aB-
JIECHUEM K COOTBETCTBYIOIIEMY OOO3HAUEHUIO Kabessi U3 TPeTbeil KOJIOHKMU Tabia. 73
unaekca R, Hanpumep CMR — KOMMYHUKAIIMOHHBII Kabesb /ISl CTOSIKOB.

VYpogsenb 3. KabGeab oomero npumenennsi (General Purpose Cable). Dtu kabenu MOXHO
MPOKJIaAbIBaTh 0€3 KaKIX-JIM00 OTpaHUYCHUI B JTI0OBIX MecTax 34aHus, KpoMe Plenum-
TOJIOCTEN ¥ BEPTUKAIBHBIX CTOSIKOB. Kabesnb He MMeeT CrelualbHO MapKUPOBKU.

Yposens 4. KaGenns orpannyennoro npumeHenus (Limited Use Cable). DTot kaben nMe-
€T OIpee/ieHHbIE OTPAaHUUYEHUSI Ha OTKPBITYIO MIPOKJIAJKY, HAIIPUMED, JOIYCKAeTCs €ro
HCTIOIb30BaHUE TOJIBKO B XKWIBIX 3MAHUSX, Pa3pelaeTcs ero MpoKIaaKa TOJIbKO B TPyOax
W3 HECTOPAeMOTo MaTepuaia Wik JUMUATUPYETCS] €r0 MaKCUMAIbHBIN AraMeTp u T.10. Ka-
0enu, cepTuUIMPOBAaHHbBIE HA 3Ty 00JIACTh IPUMEHEHMS, MAPKUPYIOTCS JOOABIEHUEM K
COOTBETCTBYIOIIEMY 0003HAYEHMIO U3 TPEThel KOJOHKM TabJl. 73 mHmeKca X, HalpuMmep
CMX — KOMMYHMKAITMOHHBIN Ka0eJlb OrpaHMYEHHOTO TTpUMeHeHMsI. BojlokoHHO-0nTH-
yecKue Kabean v Kabesu ISt CHCTeM ITPOTUBOTIOXAPHON CUTHAIM3AINY He MMEIOT Baph-
aHTOB KOHCTPYKTUBHOTO WCITOJTHECHUS TSI OTPAHMICHHOTO TIPUMEHEHMS.

Ceprudukanus Ka-
Tadmmua 74. UL-TecThl 1151 cepTUdUKALMKU CTa00TOYHBIX Kabeneil  Gejreif Ha TOT WJIX MHOM

Ypogernb |O603HaUEHHE cepTUdhHKaTa Hassanne UL-Tecta YPOBEHb IIPOU3BOAUTCS
1 CL2P/CL3P, FPLP, OFCP/OFNP, UL 910 O pe3yJibTaTaM MPOBe-
2 gg];ilgﬁgl\{]PFPLR OFCR/OFNR UL 1666 ACHUA €TO TECTOBBIX
- CMR, CAT\}R ’ ’ ucnbiTaHuii. Onpene-
3 |CL2/ICL3, FPL, OFC/OFN, CM, CATV |Vertical Tray nennss NEC mpenyc-
4 CL2X/CL3X, CMX, CATVX VW-1 MaTpUBAIOT IIpOBEIC-

Hue tectupoBaHust UL
(Underwriters Laboratories) mabopaTtopueii. B ta6n. 74 npuBoxpsitcst HasBanus UL-
TECTOB I KaxXaoro ypoBHS. KaGero, yCIeIrHo BBIIepXaBIIeMy UCITBITAHUS, BbIIA-
€TCS COOTBETCTBYIOIIUIA cepTUdUKAT.

7.2.2. MapKMpoBKa YPOBHA NOXXapOCTOMKOCTH Kabenemn
HNudopmanust 06 ypoBHe noxapocroiikoctu kabeneit CKC o0bIYHO OoTpaxaeTcsl B €ro
MapKUpOBKe Ha 0000uke. Ha MOMEHT MOATOTOBKM NaHHON MOHOTpadWy K TeYaTh
aBTOpaM He OBLTM M3BECTHHI KaKWe-JIM00 HOPMATUBHBIE JOKYMEHTHI, PeTIAMECHTHPYIO-
1ye MpaBuiia HAHECEHMSI TaKoi MapKUpoBKHU. [103TOMY OTMETHM TOJIBKO HEKOTOPHIC
o01IIe TTONIOKEeHNS, KOTOPBIe CIOXIINCH B OTPACIM Ha MIpaBax CTaHAapTa ne-(dakTo.
Nudopmanusi o npuHaiexHoctu kabens K kiaccy Plenum u Riser otmeuaercs
HETIOCPEICTBeHHBIM HaHECEHUEM 3TUX Hajmmucell Ha 060109Ky. Kpome Toro, B coctaB
MapKUPOBKU MOXKET BBOIUTHCS CIICAYIOIINI OYKBEHHBIN WHIEKC:

FR Flame Retardand OTHECTOMKUIA

LS Low Smoke C MaJIBIM YPOBHEM BBIJIEJIEHUS JbIMa
NC Non Corrosive OTCYTCTBME KOPPO3MOHHOIO NEUCTBUS
OH, ZH No (Zero) Halogen 0e3 raJIoreHOB

B ciydae ecnu KaGesib OTBEYAET OMHOBPEMEHHO HECKOJIIBKUM TPEOOBAHUSM, €TO «IIPO-
TUBOTIOXAPHBI» OYKBEHHBINI WHICKC COCTABISCTCS W3 YKa3aHHBIX COKpAIleHU,
KOTOpBIE MUUIYTCS MOApsi 0e3 Kakux-1mbo pazpenuteneir. Hanpumep, LSOH o3naua-
€T, 4TO Kabeyb obecrieunBaeT HEOObIIOE BBIIEICHNE TbIMA U HE COAEPKUT TaJIOTEHOB.
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OTtMeTuM Takxke, 4To cokpaiieHue NC mpuMeHseTcsl JOCTaTOYHO PEIKo, TaK Kak
OTCYTCTBHE KOPPO3UMOHHOIO NEWCTBUSI MPSIMO CBSI3AHO C OTCYTCTBUEM TaJIOTEHOB B
Marepuase 000JOUKH.

B Hamreit ctpaHe B OrpaHUYEeHHOM KOJMYECTBE BBIIYCKAIOTCS ONTUYECKUE Kaberu
BHEIITHEM IIPOKJIaJKM ¢ BHEIIIHEM 000JIOUKOI M3 HeToprodyero Marepuaia. Takue Kabe-
JIX COTJIaCHO NEWCTBYIONIMM HOpPMaM MCTIONB3YIOTCS JJIsI OpTaHU3aIlid BBOJOB B 3/1a-
Hus. B ciaydyae ux mpUMeHEHUsI MOXHO He JlelaTh Mepexoj Ha Kabeiab BHYTpeHHeH
npokiagku. CBOHCTBO HETOPIOUECTU BHEIIHEW O00OJIOYKM OTMEYAETCs TOMOJTHUTEb-
HOI CTpOUYHOI1 OYKBOH «H» B HAaMMeHOBaHUU Tuna kaodesst, Hanpumep OKCTH — ka-
6enp Tunia OKCT ¢ 000J104KO#l 13 HEroprovyero Marepuaia.

7.3. Apyrue BpeaHblie paKTopbl NpH noXxape

7.3.1. Boipenenue AbiMa

JbIM, BBIOEISIEMBIN TOPSIIUMU KaOeIsIMU, TMPUBOANT K CYIIECTBEHHOMY OTpaHUYe-
HUIO BUAMMOCTHU (KO3(DGUITMEHT CBETONPOITyCKaHus TamaeT Ha 90 1 Gojiee mpoIeH-
TOB), TIPY 3HAYUTEILHOM YPOBHE 3aJBIMIICHMS IIPUBOIUT K TTAHUKE U OKA3bIBAET YIy-
maroiee AefictBre. DTU ABa (akTopa CYIIECTBEHHO 3aTPYIHSIOT 3BaKyalllio Iepco-
Hajla U3 ropsilero 3AaHusl u 60pr0y ¢ orHeMm. [lo3ToMy ypOBeHb BBIACJICHUS AbIMA
TIPU BO3MEUCTBUY IUITaMEHU Ha KaOeTbHBIC U3IETNS KOHTPOIUPYETCS JOCTATOTHO Xe-
CTKO W PETJIaMEHTHPYETCS PSITOM CTaHIapTOB:

« B CIIA u Kanage — onpenenenusimu NEC crtateu 725, 760, 770, 800 u 820;

e B EBpone — TtpeboBanusimu [EC 1034 MexnyHapogHOU 3J€KTPOTEXHUYECKOM
komuccuu u gokymernta HD 606.2 S1 EBpormeiickoro KoMuTeTa 110 CTaHIapTH-
3anun 31ekTporexuuku CENELEC.

CaM Tmpoliecc TeCTUPOBAHMSI, U3BECTHBIM Kak TectupoBaHue 1o Hopme UL 910,
MIPOU3BOAUTCS (POTOMETPUUCCKAM METOMOM B WMCHBITATECIRHOU KaMepe pa3MepoM
3x3x3 M3 (OTCIOIa MHOTIA BCTPEYAIOIEECs B CIIELUAIBHOM JINTEPATYpe HA3BAHUE «KY-
OMYeCKUii TeCT»). MICTOYHUKOM TEIIOTHI CIYXKUT 1 uTp cruproBoii cMecu (90% sTa-
Hona, 4% MetaHosIa ¥ 6% BOIBI), pPABHOMEPHOCTD paclpeaeIeHus IbIMa, 00pasyolie-
rocsl Ipu CTOpaHuM, obecIieynBaeTCsl IPUMEHEHEeM BEHTUIISITOpa. B KauecTBe Mephl
BBIZICJISIEMOTO JBbIMA CIIYXUT M3MEeHeHHne Ko3(hGUITMEeHTa CBETOIPOITYCKaHUSI, UJIA OTI-
TUYECKOU abCOpPOITNU, PETUCTPUPYEMOE CBETOBBIM 3aTBOPOM, KOTOPHIN YCTAHOBJICH B
KaMepe UCIIBITATeThHOTO cTeHaa. KpoMe COpOTUBIIIEMOCTH TOPEHUIO U PacTIpOCTpa-
HEHUIO TUTAMEHHM B 3TOM TECTE 3aMepSIeTCST ITMKOBOE U 00ITee KOTMISCTBO BBIICIISIEMO-
ro JbIMa, a TaKKe U3MeHeHUEe KO3 (UIIMEHTa CBETONIPONYCKAHUSI BO BPEMEHU.

PesybraThl 9KCIIEpUMEHTATBHBIX MCCASIOBAHUI TTOKA3BIBAIOT, YTO (DTOPIOIMMEPHI U
MaJIOABIMHBIE KOMITAYHIIBI; B OTJIMYKE OT MOJMBUHIIXJIOPUIIA, CO3MAIOT IBIM OEJIOTo 11BeTa,
KOTOPHII BRI3BIBACT TafieHre KoadhdUITMeHTa CBETOIIPOITYCKaHMs He 6oree yeM Ha 10-15%,
TO €CTh 3HAYUTEIFHO CHIDKACT YPOBEHBb TOXApHOU omacHOCTH. OTMETUM, YTO COIVIACHO
TpeboBanmsM crareit NEC B Plenum-TIomocTsIx 3arperaeTcsi OTKPHITO TIPOKIIIbIBATh Ka-
0eJT1, KOTOphIe He BhIAEPXKAJIU UCITBITAHUST pacCMOTPpEeHHBIM Bhiiie TectoM UL 910.

7.3.2. TOKCHUYHbIE U yAywIaloluue rasbl

Brigensiembie Tipu TOpeHUM Kabeseit TeTyune rajloreHcoaepxkaniue ra3bl (CoequHeHUs
xpoMa, Opoma, (Topa U Iioma) OKa3bIBAIOT OTpaBJIsIIONIEe W yAylIalollee ACCTBUE.
IIpu coemuHeHUM STUX Ta3oB C BJIAroil 0OpPas3yloTCsl OYEHb arpecCUBHBIE KMCIIOTHI,
KOTOpBIE€ BBIBOJSIT U3 CTPOSI 3IEKTPOHHOTO 000PYIOBaHUSsI, a IPU 3HAYUTETLHON KOH-
LIEHTPAIuY U IJIUTEIHPHOM WX BO3AEMCTBUE COIPOBOXIAETCS JaXKe IOBPEXICHUSIMU
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KOHCTPYKIMU 3aaHus. CTaTUCTHYECKUE JaHHbBIE CBUIETEIBCTBYIOT O TOM, 4To 90-95%
CMEPTENbHBIX CIIy4aeB MPU MoKapax BbI3BIBAIOTCS OTPABICHUSIMU JIIOAEH OKUCHIO YIJIe-
pona (yrapHeiM razom). Kakux-imm6o JOCTOBEPHBIX CBENEHUI 00 OTpaBIeHUSX ra3000-
Pa3HBIMM TAJTOTeHCOIEPKAIIMMU COCTaBaMu K cepenrHe 90-X romoB, 1o KpaiftHell Mepe
B 3ananHoil EBpome, 3apeructpupoBaHo He ObU10. [loaTOMY CyIIeCTBYIOIIMMU HOpMa-
TUBHBIMHU JOKYMEHTAMU TOKCHMYHOCTH ITPOJAYKTOB TOpPEHUsI HE HOPMUPYETCS, XOTS B
HacTosilee BpeMsi pa3paboTka TOKYMEHTa, PErjaMeHTUPYIOIIETO 3TOT MapameTp, Mpo-
Boautcs 1EC.

CTaHaapThl JOCTATOYHO XKEeCTKO HOPMUPYIOT YPOBEHD TaJIOT€HCOIEPXKAIIMX BEIIIECTB
B Ta3000pa3HBIX MPOAYKTAaX TOPEHUS C 1eTbI0 MUHUMM3AIIUY UX KOPPO3UOHHOTO JIeii-
ctBUsl. OCHOBHBIM HOPMATUBHBIM TOKYMEHTOM B 3TOI 0OJACTH SIBIISIETCSl CTaHAAPT
IEC 754, gactp 2. KabGenu, KOTOpbie YIOBIETBOPSIIOT €0 TpeOOBaHUSIM, OOBIYHO Ha-
3bIBAaIOT Oe3raJioreHHBIMU (zero halogen).

CxeMa 9KCIIepUMEHTA TI0 MPOBEPKE YPOBHSI TAIOTEHUIOB JOCTATOYHO mpocTa. Obpasert
KabeJisi TMONHOCTBIO CXWTAeTcsl B T€PMETUYHOMN MCHbITaTeIbHON Kamepe. ['a3000pa3Hbie
TIPOAYKTHI TOPEHUST OTKAYMBAIOT U3 Hee uepe3 BOMSHOM 3aTBOp. B mpoliecce maabHeIero
aHaIM3a TPATUITMOHHBIMU XUMIYECKMMK METOJAMK KOHTPOJIMpyeTcst TapameTp pH u mipo-
BOIMMOCTh TIpo0O BOMIBI M3 3aTBopa. B ciydae ecnu BenmmumHa pH He mpeBblaer 4,3, a
3JIeKTpUYecKasi TIPOBOAUMOCTb He TogHuMaeTcs Bbimre 10 MKCM/MM, TO CUMTAETCS, UTO
KOHTPOJIUPYEMBIi Kabeslb HE OKAa3bIBAET MPU CTOPAHUU KOPPO3UOHHOTO NIENCTBUSL.

WMHorna 11t olleHKYM TOKCUYHOCTHU JECUCTBUS Ha 4eJIOBEKa Ta30BOM CMECU UCIIONb-
3YIOT CIeIMaIbHbIN KO3(hDUIIMeHT, onpeaesseMblii coriacHo aHruiickoit Hopme NES
713 nnu sxkBUBaJIeHTHOU el ppaniry3ckoit Hopme NFC 20454, BernmunHa 3T0r0 K03¢dh-
¢uIMeHTa pacCYNTHIBAETCS MCXOMSI U3 XMMUUYECKOTO COCTaBa ra3000pa3HOro MaTepu-
aja 1o crieranbHou opmyse. Cyuraercs, YTO MPU 3HAYEHUU JaHHOTO K03 UIm-
€HTa MEHee 5 YeJIOBEeK MOXET HaXOIUThCS B TaKoil aTMoc(epe B TeueHue 15 MuH 6e3
KaKux-J1100 BPEIHBIX MOCIEACTBUI UIsl CBOETO 310poBbs [74]. Kak mpaBuio, kabemp,
pu pa3paboTKe KOTOPOTo MPUHUMATIUCh BO BHUMAaHUE BOIIPOCH! IMOKapHOI Ge3omac-
HOCTHU, YIOBJIeTBOpsieT TpeboBaHusM Tecta NES 713.

TTonHOMY BBHITECHEHUIO TJIOTEHCOAEPKAIMX KOHCTPYKITUI KaOeTbHBIX U3IETUNA U3 TIIH-
POKOTO TIPUMEHEHUSI TPETISITCTBYET OTHOCUTEIBHO HU3KAsI COMPOTUBRISIEMOCTb TOPEHUIO U
6oJee BBICOKAst CTOMMOCTb MaTepHAJIOB 6e3 cofepkaHus raoreHoB. [lociemnHee 00ycoBIe-
HO KaK ITOBBIIIIEHHOW CTOMMOCTBIO MCXOIHOTO CHIPBSI, TaK ¥ HEOOXOMMMOCTBIO TIPUMEHEHIIST
CITEIIMATBHBIX SKCTPYACPOB ISl HAJIOXEHUS o0oyodyek. HemaoBaxkHoe 3HaYeHME MMEIOT
TakXe HECKOJIbKO XYIIIIMe MPOYHOCTHBIE XapaKTEPUCTUKU U, KaK CJIENCTBUE ITOTO, XY/IIE
MaccorabapuTHbIE TToKa3aTeIu Kabesei ¢ HU3KUM COIep:KaHNeM TaJIoTeHUIIOB.

7.3.3. No)xapHaa Harpy3ka

Ilon moxapHO¥ HAarpy3Koil TOHUMAETCSl KOJIMYECTBO SHEPTUU, BBIAEISIEMOE TIPU Cropa-
HUM eIUHUILIBI JTMHBI Kabemst. PakTUIecKy OHa SIBJISIETCS] KOJIMYECTBEHHON Mepoil co-
TIPOTUBJISIEMOCTH Kabellel AajbHellleMy pacrpocTpaHeHUIO TulaMeHu. BennuuHa 3T0ro
[1apaMeTpa, KOTOPBI USMEPA-  TyGyna 75. [loxapHasi HArpy3Ka HEKOTOPHIX KaGeIbHBIX

ercs B MJIXx/M uium B M30JSIIUOHHBIX MaTepuasios [75]
kBTxudac/m, cyiecTBeHHO 3a-

Marepuan Coxpamiennoe | [Toxxapnas Harpyska,

BUCHUT OT TUIIAa MAaTepHUaJioB, HANMCHOBAHUE | KBTsuac/Kr
TNPUMEHACMBIX JULL U3TOTOBJIC- | [Tonusnnunxaopuy | PVC 42-6,1
HUs Kabens (tabia. 75). ABTo- TTonmcTrpon GF-UP 0,9-5
paMm JaHHOU MoHOorpaduu u3- | [omukap6oHar PC 2,8
BECTEH TOJIBKO OAWH Hanuo- |llommamun PA 8.9
HaJNbHBII HOPMATUBHBINA EOHHHPOHHHGH EE gz 5

9 OJINITUIICH A=
JIOKYMCHT, SalArOIHA BeIHTH - Iy cTwpon PS 102-11,7

....................................m



Hy noxxapHoit Harpy3ku. CoracHo HopMe Coro3a Hemelkux aekTporexHukoB DIN VDE
0108, gactp 1 (oxTs16pp 1988 roma), Kabenu, rMpenHa3HaYEeHHBIE TSI TPOKJIANKA B BEPTU-
KQJIBHBIX CTOSIKAaX, B 000JIOUKaX KOTOPBIX HE MCIIOJB3YIOTCSl TAJIOT€HCOJepXKallie MaTe-
pHaJIBI, JOJDKHBI IMETh 3HAUSHHE TTapaMeTpa ToKapHOM Harpy3Ku He cBbIie 14 KBTxgyac/M.
1t kabereid, B KOHCTPYKIIUM KOTOPBIX TIPUMEHSIOTCS TaJIOTeHCOAepKaIlfe MaTepraTbl
(HampuMep, TMOTMBUHWIXIIOPHUIT), 9TO 3HAUYeHUE He MOJDKHO MpEBHIMAaTh 7 KBTxdac/m.

7.4. dKcnepuMeHTaAbHOEe TeCTUpOoBaHUue
KabenbHbIX U3AENHH

7.4.1. TectupoBanue no NoOCT u IEC
Hopmamu IEC u TOCT 12176-89 [72] npenycMaTpuBaeTCs ABa BUAa TECTUPOBAHUS IIPO-
TUBOTIOXAPHBIX XapaKTepUCTUK KabenbHOU mpomykimu. [Ipu BeimonmHeHuu tecra [EC
332.1 mpoBepsieTCcs BEPTUKAIBLHO BUCSINNIA Kabenb mmuHoit 600£25 MM, Ha KOTOPBIA BO3-
JEMCTBYET TUIaMST OTHOM YUTH JIBYX Ta30BBIX TOpesoK ByH3eHa ¢ BHYTPEHHUM JHUAMETPOM
otBepctus coria 9 mm. IIponomkurensHocTh TectupoBanus o IEC 332.1 cocramisier
60 c. B MOMEHT 3aBepIlcHUS TECTUPOBAHUS TIOBPEXKICHUS OT NEUCTBUS TUIAMEHU HE JT0JT-
JKHBI JOCTUTATh BEPXHETO KOHIIA KabeJIsl, a TOpeHre TTOJTMMEPHBIX MAaTEpUAaJIOB €T0 KOHCT-
PYKITUU JOJDKHO MPEKPATUTHCS TTOCIe MPEKPaIeHsT TIOAaYM ra3a K TOpeike.

bonee xecTkoit siBnsiercs mpoepka 1o tecty IEC 332.3. B stom cityyae npoBepsi-
€TCsl BEPTUKAJIbHO BUCSIIUN MydoK kabeneit jymmHoi 3500+50 mM. Ilydyox mupuHoit
He Oosee 300 MM KpemuTcsl ¢ TTOMONIBIO MTPOBOJIOKU IO IIEHTPY JepXKaTessl B BUIE
BEPTUKAIHHOM JIECTHUIIH C IEBSITHIO TepeKIaTnHaMU. VICTOTHUKOM TUTAMEHM CITYKUT
MIPOITAHOBAs TOpeJIKa IECHTOYHOTO TUIIA C TEIUIOTBOPHOI clIocOOHOCTRIO 1,23 MJIX/MUH,
MMPOAOKUTENBHOCTD TeCTUPOBaHUs yBenndeHa 10 20 uiau 40 MUH B 3aBUCUMOCTH OT
KaTeropuu ucmoeiTyeMoro obpasia. Kabemu cuuTaoTCS BBIAEPXKABIIUMU TECT, €CIU
BBICOTA TTOBPEXIEHHOTO IIaMeHeM ydacTka He mpesbiaer 3 M (o [EC 332.3) wim
2,5 M (o TOCT 12176-89), To ecTh OTeUeCTBEHHBIN CTAaHAAPT 3aaeT HECKOJIbKO 60-
JIee KeCTKUe TPeOOBaHMS K TIPOTUBOIIOXAPHBIM XapaKTePUCTAKAM.

O0a ymOMSIHYTBIX BBIIIE HOPMATUBHBIX JOKYMEHTA JOCTATOYHO NETaJIbHO peryia-
MEHTHUPYIOT TakXe KOHCTPYKIIUIO UCTBITATEIbHBIX KaMmep, MpaBuiIa MOATOTOBKM 00-
pas3IoB U IIPUMEHSIEMOTO B IIPOIECCe TECTUPOBAHUSI 000PYIOBAHMSI.

7.4.2. TectupoBaHue no Hopmam UL
HcrbITanust KOHCTPYKIIUN 08paHUYEHHO0 NPUMEHEHUs BbI-
TIOJTHSTIOTCST B COOTBETCTBUM ¢ HopMamu Tecta UL VW-1
U TIPOBOMATCSI HAa WCIBITATEIEHOM YCTaHOBKE ITO CXeMe
(puc. 153). Ilnams cosmaercs ropenkoil Topwia (Torill),
KOTOpast sIBsIeTCsl (PYHKITMOHALHBIM aHAJIOTOM TOPEJTKU
Bynszena. TectupoBaHue COCTOUT M3 HECKOJIBKUX ITUKJIOB.
Kaxnaprit Uk BKItogyaeT B cedst 15 ¢ BO3AeHCTBUS IIaMe-
HH, TIOCJIe YEro rojaya ra3a mpekparniaercst Ha 15 ¢ wim 10
TOr'O MOMEHTA, KOTJIa IIPOBOIT ITPEKPAIIIAeT TLIMUTHCS (€CTI
3TO IIPOM3OMIET 10 HcTeueHus 15 c¢). OnucaHHBINA IPO-
1IECC TTIOBTOPSIETCS MSATh pas. NIRRTy

OO6pa3Ibl CYUTAIOTCS YCIIEITHO TPOIIEAIIMMHU TECT,
eCcIu:

e OHH He ABIMATCS Goiee 60 c;

« cropaet He 6ojee 25% OyMaxKHOTO MHIMUKATOD- Puc. 153. YcranoBka ajs

noro ¢maxka Kpadra (Kraft); TeCTUPOBaHUs Kabeleit orpaHu-
YEHHOT'O TPUMEHEHUS
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e He 3aropaeTcsl XUPypruUeCKUil XJIOMOK Y OCHOBaHUS

o 5cm
TOPECIIKHN (OTCYTCTBI/IC BTOPMYHBIX O4aroB BO3ropaHu:, f/; ng
BBI3BIBACMBIX KaIlalOIIUM TOPAIINM MaTepI/IaJIOM). 3
VcTouHMK 3aKUTaHUS SIBIISIETCS JOCTAaTOYHO MaAJIOMOIII- \Q -1l

HBIM (TENJOTBOpPHAsI CIIOCOOHOCThH COCTaBJSIET MEHEE
60 x/Ix/MUH), 00paserl IoaABepracTCcs BO3MECUCTBUIO TIaMe-
HU Ha MPOTSXKEHUU TOJbKO 75 ¢, moatomy Tect VW-1 mo-
3BOJISIET 3(D(HEKTUBHO OIIEHUBATH ITPOTUBOMIOXAPHBIE XapaK-
TEPUCTUKU TOJIBKO Kabesleil MajJoro nuameTpa.

WcnbITateIbHBIM CTEHIIOM JUISI KOHCMPYKYULL 06ue2o npume-
Herusi, KOTOpbIi HOpMupyeTcss TectoM Vertical Tray, ciayxur
BEPTUKAJIbHAsA KabeJibHasl CToiKa mmpuHOi 305 MM U BBICO-
Toit 2,4 M (puc. 154). B kauecTBe MCTOYHMKA IUIAMEHU HC-
monb3yercst 10-mroitMoBast TIEHTOYHAsI TOpeKa ¢ HOMUHAIBHOMI
TEIUIOTBOPHOI CIIocoOHOCTHIO 1,27 MIXK/MuH. 11 3anipaBKu
TOPEJIKN TIPUMEHSIETCS] CMECh M3 OHOI JacTH TIpoTaHa U Iire-
cTH yacteit Bo3ayxa. ['opeika pacrosaraercst Ha ypoBHe 61 cM
OT TI0JIa ¥ co3/1aeT B paboueii 3oHe Temmeparypy 815°C. N

B 1nieHTpanbHOM CEeKIMKM CTOMKU IMpPUHOM 150 MM B onvH
PSI YKIIAABIBAIOTCS UCTIBITYeMble Kabenu. PaccTosiHue Mexmy
KabessIMM TOJIKHO PaBHSTHCS TOJIOBUHE UX AMAMETpa, a - %
Ha obOpasiia Beioupaetcst pasHoii 2,4 M (8 ¢dyroB). Ha moaro-
TOBJICHHBIC K WCIBITAHUSM KaOenn JAEMCTBYeT ITaMs TOpelt-

KH, TIPHYEM COTLIO TOPENIKH 1 JIaB/ICHNE MOfAH Tasa BBIOU- Has YCTAHOBKA U151
paloTCsl TAKMM 00pa3oM, YTOOBI ITAMSI BO3ACHCTBOBANO HA  ppopepku KOHCTDYKIMIL
22-30 cMm mnuHBL 06pasnoB. I'openka paboraer B TeueHue 20 06IIEro MpUMeHEHNS
MMHYT, KaOeIn OCTaBJISIIOT TOPETh MOCIe €€ BBHIKIIOUeHUS.

Kabens cumraercst BRIIEPXKABIINM WUCITBITAHWE, €CIIM TTOCTE BBHIKIIOUCHUS TOPEIKU
OTOHb 3aTYXHET paHbIIle, YeM OH JOUIET JO BEPXHETO KOHIIA CTONKU.

W3 npuBeneHHOrO onucaHus BUIHO, uyTo TecThl Vertical Tray u IEC 332.3 mpakTu-
YeCKHU COBMANAOT APYT C APYTOM KaK 0 METOJIMKE MTPOBEACHUS UCITBITAHWI, TaK 1 110
OLIEHKE WX Pe3yJIbTaTOB.

OnHMM 13 HEIOCTATKOB 3TOTO TECTA SIBJISIETCSI TpeOOBaHME pa3Hoca 0Opa3IoB Ha I0-
JIOBUHY JAMaMeTpa Kabessi, YTO OCJIOXHSIET ero MpUMeHeHUEe K KOHCTPYKITUSIM MaJloro
nuametpa. s ero ycrpanenust Kananckoit Acconmaneit CranmaproB (CSA) paspabo-
TaHa MOOU(MUKAIIAS TECTa, COMIACHO KOTOPOl Kabelmd ¢ BHENIHUM JMAMETPOM MeHee
13 MM JOJDKHBI OBITH CTPYIIIIMPOBAHBI B CBSA3KU 110 TPU WK OoJiee MITYKU, C MUHUMAJTb-
HBIM JIMaMETPOM CBSI3KU He MeHee 13 mwm. Jlajiee 3TU CBSI3KM TIOJIBEPTAIOTCSI TECTY C
TaKUMU e YCIOBUSIMU, YTO W Kabelu B OpUTMHAIBLHOM TecTe. B apyroit Bepcun CSA
MpeUIOXKUIa YCTAHOBUTh MAaKCUMATTbHOE PACCTOSIHUE MEXITy KaOeasiMU paBHBIM 15 MM.

WcripITaTenbHBIN CTEH IS TECTUPOBAHUS KOHCMpyKuui muna Riser, AMUTHAPYIO-
el yciaoBUSI MPOKIAAKN B BEPTUKAIBHBIX CTOsIKax (puc. 155), peanusyeT ycioBuUs
IIPOBEPKH, IpeaycMoTpeHHbie TecToM UL-1666. IIpomaHoBast Topeika UMEeT TeIUIO-
TBOPHYIO CITOCOOHOCTD 8,7 MJIX/MUH, TIPOAOJIKUTSILHOCTh TECTUPOBAHUS COCTABIIS -
et 30 muHyT. Kabenb cuutaeTcst BBIIEPKABIIUM TECT, €CJIM BBICOTA BHITOPEBIIUX yda-
CTKOB M30JISIITMOHHBIX ITOKPOBOB He IMpeBhIaeT 3,7 M. [Ipu HOpMaabHOI BBICOTE ITO-
ToJIKa 0(UCHOTO 3MaHusd 4 M 3TO O3HAYAET, YTO KOHCTPYKIUs Tumna Riser 61okupyer
pacrpocTpaHeHe TUIAMeHN MeEXIy dTaXkaMu depe3 KaOeJIbHbIe CTOSIKU.

TectupoBanue koncmpykyui muna Plenum ocyiectBisieTcsl B TaK Ha3bIBaeMoM 25-dy-
ToBoM TyHHene [IITaitHepa (Steiner) (puc. 156), KOTOPBIN IPENCTABISIET COOOI TOCTATOU-
HO OJIM3KYIO K IEHCTBUTEIBHOCTH MOIENb Plenum-TONIOCTH ¢ BHYTPEHHHM CeYeHUEM

25m

30 cm
T
I

60 cm

Puc. 154. UcnbiTaTenn-
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45x30 cM ¥ TTO3BOJISIET IIPOBECTU KOMILUIEKCHOE Te-
CTHPOBaHUE Kabelrs Mo PsTy IPOTUBOIIOXAPHBIX
XapakTepuCcTUK. OIMHOYHBIA Kabedh WIM IyJOK
Kabeneit mmHOM 7,3 M yKJIabIBaeTCs B OAUH CJION
Ha TIOBEPXHOCTb CTOJIa B TYHHEJE, MCTOYHUKOM
IJIAMEHU CIIYXaT JBe METaHOBBIE TOPEKH C 00-
IIei TeTIOTBOPHOM CIIOCOOHOCTHIO 5,3 Mk /MuH,
CKOPOCTh IMOTOKA BO3/IyXa B TYHHEJIE TTOJIEPKMBA-
ercst Ha ypoBHe 80 M/M, BO3IyX IIpeIBapUTEIIHLHO
HarpeBaercss 10 70°C. IlpomooKuTenbHOCTh TeC-

TR AT A AT
e ]

TUpoBaHMs coctapisieT 10 MuH. PactipoctpaneHue S

OTHSI TI0 Ka0eJ0 MOXHO BU3YaJIbHO KOHTPOJIUPO- T W W

BaTh Y€PE3 OKOLIKM M3 KaPOIIPOYHOIo CTEKJIA, pac- Puc. 155. UcnerratennpHas Kamepa
TIOJIOKEHHBIE B KOXYyXe Ha pacctostHuu 30 cM 1pyr IUIs1 TECTUPOBAHUST KOHCTPYKIIHIA

OT JIpyra. YPOBEeHb IbIMA, BBIISIISIEMBIN TIPH TOpe- Tuma Riser

HUM U30JISIITUOHHBIX TTIOKPOBOB, (GUKCUPYETCS IaT-
YUKaMU B JBIMOOTBOJTHOM TpyOe U HE JOJKEH BhI-
3bIBaTh MajieHusT KO3 GUIIEeHTa CBETOIPOITyCKa-
HUS 6ojiest yeM Ha 50%.

Tectupyemasi KOHCTPYKIIMSI MOXKET OBbITh OTHE-
ceHa K kateropuu Plenum B TOM city4ae, eCJiv IjTi-
Ha BBITOPEBILIETO yyacTKa He MpeBbIaeT 1,5 M ot
KoHIIa 140-CaHTUMETPOBOIO SI3bIKA TUTAMEHU TOPEJI-
k1. ZKecTKOCTh TecTa JOMOJHUTEIBHO YBEIMUUBa-
€TCs 33 CUET TOTO, YTO CTEHKM TYHHEJISI HE TO3BOJISIIOT PACCEUBAThCSI TETUIOTE CTOPEBLLIETO
ra3a 1 OHa BO3JEMCTBYET Ha BCIO [UIMHY UCIIBITYEMOro 00pa3ia. DKCIEPUMEHTATBHO YCTa-
HOBJICHO, UTO JaHHBII TECT BBIICPKUBAIOT TOJIBKO T€ KaOeIH, TIPH KOHCTPYHUPOBAHNY KOTO-
PBIX YUUTHIBAIUCH JEMCTBYIOIIE HOPMBI TIOKAPHOI O€301TacCHOCTH.

JIOTTOTHUTETbHO OTMETUM, UTO HanboJee XXeCTKOM cunTaeTcsl IpoBepKa B UCCIIEN0-
BaTeJIbcKOl yabopaTtopum B KapaunHrrone (BenukoOputaHus), Ha TaK Ha3bIBaeMOL
Fire Research Station. Drta skcrepuMeHTaIbHAsI YCTAHOBKA TPECTABIsIET COOOM TMo-
MelleHue pasmepom 7,4x5,7 M BBICOTON 4 M C TMOABECHBIM MOTOJIKOM BBICOTON 1 M.
TecTupyeMbIif Kabeb YKIaIBIBAETCST HA CTOJIC B MOJOCTH, UCTOUHUKOM TETUIOTHI CIIy-
JXUT TOPEJIKa ¢ HOMAHAJIBHOHN TETUIOTBOPHON CIocoOHOCThIO 60 MJIK/MWH, TIPOIOJ-
KUTETHLHOCTh TECTUPOBAaHUS cocTaBisieT 30 MUH.

ITo pe3ynbraTaM TeCTUPOBAHUSI HAUTYYIIIME XapaKTEPUCTUKU MOKA3BIBAIOT Kabeau
¢ 000y0uKaMu U3 (GTOPUCTHIX MOJMMEPOB TUMA TedhIO0HA, KOTOPBI B COUYETAHUU C
MUHHUMAaJIBHBIM PacIIpOCTpaHEHUEM TIJIaMEHHM JaeT CYIIIeCTBEHHO MEHbIIICe BBIICICHIE
IbIMa ¥ KOHIICHTPAIIMI0 OKUCH yIiiepona. Tieomue 060JJ09KN U3 MaJIOIBIMHBIX 6e3-
TAJIOTeHOBBIX KOMIIAYHIOB CO3AIOT BHE 30HBI ACHCTBUS TOPEJIKU TEMIIEPATyPy CBHIIIE
800°C, torma Kak TeMmepaTypa oT (propucroro noiumepa He npesbimaer 335°C. Kpo-
M€ TOro, Kalaloluil ¢ Kabessi TOpSIIMi KOMITayH T SIBASIETCS TOTEHIIMATbHBIM UCTOY-
HUKOM BTOPUYHBIX OYaroB BO3TOPaHMSI.

Puc. 156. Tyunens lrTaitnepa

7.5. MpaBuna NPOTUBONO)KAPHOM
6e3onacHocTi npu npoexkTupoBanuu CKC

OCHOBHBI€ TTPaBWJIa, KOTOPBIX CIIEAYET MIPUICPKUBATHCS TIPU ITPOSKTUPOBAHNM KaOeTbHBIX
cucteM B cooTBeTcTBUM ¢ TpeboBaHusIMU NEC, cBOASITCS K CICAYIOIIMM TTOJIOXEHUSIM:
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o Kabesb, He UMEIOLIMIA cepTU(UKALINN HU IO OIHO- Kabernu
My W3 YeTBIpeX YPOBHEM, HeNb3s MPUMEHSTH IS
BHYTpPEHHE! MPOKIAAKY B 3MaHUSIX, OOHAKO A0 15 M &
TAKOTro KabesIsi MOKET ObITh IIPOJIOKEHO BHYTPU 311a-
HUSI IO MECTa €ro MOAKIIOUEHMSI K cepTuduimpo- SN
BaHHOMY Ka0eJi0 BHYTPEHHE!N POKIIaIKu;

e OTKPBITYIO IIPOBOIKY MOXKHO BBITIONHSTH KabeseM ¢ /
YPOBHEM cepTUdUKaIM1 He HIKe TpeOyeMoro;

« He Plenum-kxabenxp MOXHO IIPOKJIaZbIBaTh B
Plenum-1oJIocTsx TOIBKO B METAJUIMIECKOI 000- OzHesadepxusalowas
JIOUKE, HAIIpUMEP B METaJUIMYECKUX TPyOax; saenywka

« Kabelb ¢ cepTUdUKATOM ypoBHeit 3 1 4 MoxHo rpo- ¥ #¢- 157. IIpoxon mexsraxHoro

TePeKPHITUS KadeasiMu ¢ ceptudu-

KJIaIbIBaTh B BEPTUKAJIBHBIX CTOSIKAX TOJHKO B He- KATAMHU ypOBHEi 3 it 4

CropaeMbIX TpyOax WM B OTHEYTIOPHBIX IIaXTax, 000~

PYIIOBaHHBIX OTHE3aePKUBAIOIITMMHU 3aTTyIIIKaMU B TIEPEKPBITHSIX. DIEMEHTHI 3alIUTHI

OT BO3JICVICTBUSI TUIAMEHU JIOJDKHBI MMeTh cepTrudukat UL, a MexXaTaKHbIe TIEPEKPBITHS

JTOJDKHBI BCET/IA BBITIOMHSITHCS U3 OTHEYITOPHBIX MaTepraioB. OrHe3alepKuBalolue 3a-

IJIYIIKY W3TOTaBIMBAIOTCSI MYTEM 3aIOJTHEHMSI MPOCTPAHCTBA MEXIY MEPEKPhITUEM U

KabeIsiMU CTIeLIMATIbHBIM 3aTBEPACBAIOIIMM OTHECTOMKMM KOoMMayHIoM (puc. 157);
¢ B XWIBIX 3IaHUSX TeJIEKOMMYHUKAIIMOHHBIE Kabenmu CMX u kabeau cucTeM AUCTaH-

oHHoro yrpasieHus CL2X/CL3X, To ecTh UMeloIue cepTUdUKaT YeTBEPTOTO YPOBHS

(BBIIEpKABIIME UCTIBITAHKUE TOJBKO TecToM VW-1), MOXHO ITPOKJIaabIBaTh KakK Kabeshb

OOBITHOTO TIPUMEHEHUSI, €CITA UX AUaMeTp He mpesbimaet 0,25 moiiMa (6,3 MMm);

e B XWIBbIX 3MaHUSIX TeJeBU3MOHHBIN Kaberb CATVX MOXHO TTpOKIIanbIBaTh KaK Kadeau
00111ero MPUMEHEHUSI, €CJIA ero quamMeTp He TipeBbiaet 0,375 motima (9,5 Mm);

e B HexXwiblx 3gaHusgx kabemu CMX, CL2X/CL3X u CATVX MOXHO IpOKJIaabIBaTh
TOJILKO B HECTOpaeMoli 000JI0UKe, BEICTYIIATh U3 KOTOPO OHM MOTYT He Oojee YeM
Ha 10 ¢ytoB (305 cm).

OTMETUM TaKKe, YTO MHOTHE M3TOTOBUTENM JIEKOPATUBHBIX KOPOOOB 1 (DAJIBIIIIOIOB
BBOJISIT B COCTaB aKCECCYapOB BBIITYCKAEMOI MU TTPOMYKIINY Pa3IMIHbIC MaThl, 3arJTyIIKQ
U ApYTUE aHAJIOTUYHBIE UM 3JIEMEHTHI U3 Heroprouero Matepuaia. MIx npumeHeHue periia-
MEHTHPYETCSI OTAETbHBIMI HOPMaMM, PACCMOTPEHNE KOTOPBIX BBIXOIMT 32 paMKU JaHHOM
MoHorpaduu, 1 MO3BOJISIET 00eCTIeYnTh TPpeOyeMblil YpPOBEHb MOXAapHOI 0€30MaCHOCTH.

lMepekpbimue

7.6. BbiBOoADbI

3HaunTeNbHBIE 00BbEeMBl KaOEIbHBIX U3NEIU W IPYIruX KOMIIOHEHTOB, KOTOpHIE
MIPOKJIABIBAIOTCS 1 MOHTUPYIOTCS B 3MaHMU IIPU YCTAHOBKE COBPEMEHHOM KabeThbHOM
CHCTEMBI U B KOTOPHIX B MACCOBOM MacIlITabe MPUMEHSIIOTCSI OpraHUIECKUE U30IUPY-
olllMe MaTepuaibl, AJal0T BECbMa aKTyaJIbHbIM BBITIOJTHEHUE TPeOOBaHUS MOXApHON
06e30MmacHOCTU Npu npoekTupoBaHuu u peanusaiuu CKC.

OcHOBHbIE (haKTOPbI, KOTOPbIE MPEACTABISIOT OMACHOCTh MPU MOXape, KOHTPOJIU-
PYIOTCSI MEXIYHAPOIHBIMU Y HAIlMOHAIBHBIMU HOpMaMmu. Hanwdue B MeWCTBYIONIUX
pemaKIusIX 3TUX HOPMATUBHBIX JTOKYMEHTOB YE€TKHUX KOJMYECTBEHHBIX KPUTEPHUEB, a
Takke OTpabOTaHHBIX METOMWK TECTUPOBAHUS IMO3BOJISIET OJHO3HAYHO OTHECTU TOT
WA UHOW KOMIIOHEHT K OIpelleJIEHHOMY KJIacCy MO YPOBHIO MOXAapHOW OMAaCHOCTH.

Tpebyembrit ypoBeHb moxapHo#t 6e3ormacHocTt CKC MoxXeT OBITh TOCTUTHYT Kak
HCTI0JIb30BAHUEM COOTBETCTBYIOIIUX M3OJSIIMOHHBIX MAaT€PUAIOB MPU MPOU3BOICTBE
Kabeseil 1 Ipyrux KOMIIOHEHTOB, TaK W MIPUMEHEHHUEM CITeIIMaTbHBIX apXUTEKTYPHBIX
U KOHCTPYKTUBHBIX 3aIIMTHBIX MEPOIPUSITUI, a TaKXKe X COUeTAaHUEM.



