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ONPEAEJIEHNE PABOYUNX NMAPAMETPOB
YCTAHOBOK MNMOXAPOTYLUEHUA

C BO3MOXXHOCTAMMU TMAPOABPA3NBHOW PE3KW,
NMPUMEHSAEMbIX HA OBBbEKTAX SHEPTETUKN

MpoBefieH aHann3 1 obpaboTka Nony4eHHbIX B XOAe 3KCNepUMeHTanbHOro UCCiefoBaHUs MaccuBa
JaHHbIX MO onpeAeneHnio 3HaYeHI ToKa yTeukM No CTpye OrHeTyLlallero BeLlecTBa Npm 1Cnosb3o-
BaHWM YCTAHOBOK MOXAPOTYLLUEHMS C BO3MOXHOCTAMW rMapoadpa3vBHOM pe3ku. YCTaHOBIIEHO, YTO
NoJlyYeHHble 3HaYeHWs TOKa yTeyYKM NOAYNHSIOTCS HOPManbHOMY 3aKOHy pacnpefeneHus 1 Hanbonee
TOYHO OMMCHIBAIOTCA CTENEHHOW 3aBUCMMOCTbIO. 1S MacCBa NOMyYeHHbIX AaHHbIX onpefeneHbl 3a-
BVICMMOCTI BENIMYMHBI TOKA YTeHYKM MO CTpye OrHeTyLalMX BELWEeCTB OT HaMNpsXXeHUs U pacCToaHWS Lo
0bbeKTa, HaXOAALLEroCs NMof, HarnpsxkeHreM. Moka3saHo, 4To B 95 ciydasx 13 100 onpefieneHHble 3KC-
NeprMeHTanbHbIM NMyTeM 3HaYEHWs TOKa yTeYKM He OyyT NPeBbILLaTh PaCcCHUTaHHbBIX MO MOLENN 3Ha-
YyeHWU. Onpepenerbl paboyre napameTpbl Ans 6e30MacHoro UCNonb30BaHWsA YCTaHOBOK MpK Tylle-
HUM MOXapOoB 3N1eKTPOOOOPYAOBaHMS NOA, HaNpPsXKeHUEM.
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BeBepeHune

OnHuM M3 OCHOBHBIX KPUTEPUEB MPUMEHEHHs OTHE-
tymanux BemecTs (OTB) u cpects ux noxaun Ha 00b-
eKTax YHEPTETUKH SIBIIETCS BOBMOKHOCTD TYIICHHUS ITO-
JKapoB Ha ANIEKTPOOOOPYIOBAaHHUH TION HAIIPSKCHUEM.

Amnanms noxapos [1-5], mpoucmeqmux Ha 00bEK-
Tax sHepreTuku (puc. 1), MO3BOIWIT YCTAHOBUTH, YTO
OOJIBIIIMHCTBO M3 HUX IPOUCXOANT H3-32 KOPOTKHX 3a-
MBIKQHUH U MEPErpy30K, CBSI3aHHBIX C JKCIUTyaTalmeit
Pa3IMYHOTO AIIEKTPOOOOPYIOBAHUS.

s ycTaHOBIICHHS BO3MOXKHOCTH TYIICHUS ITOXKa-
POB Ha 3JEKTPOOOOPYIOBAHHUH 0] HANIPSHKEHUEM He-
00XOIMMO 3HATh MAPAMETPhI TYIICHUS, IPU KOTOPBIX
JIOCTUTAIOTCSl 0€30MACHBIC YCIOBHS U yYaCTHHKOB
TYIIEHUS TI0XKAapa, a TEXHUIECKUE CPEICTBA TPAHCIIOP-
THUPOBKH M [IO/1a41 OTHETYIIIANINX BEIIECTB COXPAHSIOT
CBOIO pabOTOCIIOCOOHOCTb.

Kaxk moxasanu mpoBeieHHBIC paHee HCCIICAOBAHNS,
Ha 0€30MMaCHOCTh MPUMCHEHHS OTHETYIIIAIINX BEIIECTB
MOYKET BIIHSITH OOJIBIIIOE KOJIMYECTBO (DAaKTOPOB, HAUMHAS
ot cocraa u cTpykTypbl OTB u 3akanunBas criocoba-
mu ux nogauu [7—11]. Tak, nis onpeneneHust yciaoBHit
0e30IacHOr0 MPUMEHEHUS BOIBI IIPOBOIIIIUCH YKCIIC-
PUMEHTAIIFHBIC HCCIICAOBAHNUS, B PE3YIBTaTe KOTOPBIX
OBLIO YCTAaHOBJIEHO, YTO OIHUM M3 CIIOCOOOB Oe3orac-
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HOTO IIPIMEHECHHUS €€ TIPH TYIIICHUH ITOKapOB Ha DJICKT-
PpOOOOPYIOBAHHUH TIO/T HAPSKECHUEM SIBJISCTCS TT0/1a4a
B PaclbUIEHHOM COCTOSIHUHM C PACCTOSHUS HE MEHEe 5 M
[11, 12]. Pe3ynbTarsl uccie1oBaHUi HAIILIA CBOE OTpPa-
JKEHME U B HOpMaTUBHOM iuteparype [13, 14], kotopas
o0si3aTeNibHA K TPUMEHEHUIO U PEIJIaMeHTUPYET opsi-
JIOK TYIIEHHUSI.

HccnenoBanach BO3SMOXKHOCTh TYIIEHHUS DIIEKTPO-
000pyIOBaHHS PYYHBIMH TTO’KAPHBIMU CTBOJIAMH. BBIIO
yCTaHOBIEHO, 4TO npu nogade OTB u3 cTBon0B Mapku
“Kypc-8” ¢ pacxonom 8 j1/c Ipu HampsDKEHUM HA MH-
menu 36 kB ¢ paccTosiHust 3 M BO3HUKAET TOK YTEUKH,
paBHbIii 11,329 MA. CiietoBaresibHO, 11 0€301MacHOTO
IMPUMEHEHHUS CTBOJIOB IPH 3aJaHHBIX IapaMeTpax He-
00XOAMMO OCYIIECTBIISITh MOJadyy OTHETYIIAIUX Be-
niecTB ¢ paccrosiHus He Mmenee 11,5 m [15]. B xoze uc-
CIICIOBAHMS YIAIOCH ONPEACTHTH, YTO UCIIOIB30BAHUE
IpU TYIICHUH OXapoB 3 %-HOTo pacTBOpa neHoobpa-
3oBarenst mapku [10-6A3F, mogaBaeMoro u3 CTBOJIOB
“Kypc-8” u “Ilypra-2”, HEBO3MOXXHO HCXOS U3 YCIIO-
BUH 0€30MMaCHOCTH, YTO TAK)KE OTPaKEeHO B padote [14].

OnHaKo TOSBIICHHE HOBBIX TEXHOJIOTHH ITOKApOTY-
IICHUS TI03BOJIIJIO B KAUECTBE OTHETYIIAIIETO BEIIECT-
Ba MPHU TYIICHUH MOXKAPOB HA DIEKTPOOOOPYTOBAHUH
M0J] HAIIPSDKEHUEM NIPUMEHSTh U TIEHHbIE PACTBOPBHI.
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K3, meperpysku / Short circuits, overloads

Hapyienne npasuit noxxapHoii 0e301acHOCTH TPU TIPOBEICHUH
orueBbIx padot / Violation of the rules of fire safety when
carrying out hot work

HewucnpaBHOCTb 1 HapyLICHHUE [IPABHII SKCILTyaTal[i{
TEXHONOrn4eckoro odopynoBanus / Malfunction and violation
of the rules of operation of processing equipment
Heocropoxxnoe obparenne ¢ oruem / Careless handling of fire

HapyuieHne nmpaBuil SKCIUTyaTaliy 3IeKTPOyCTaHOBOK [OTpebuTeneM /
Violation of the rules of operation of electroinstallations of consumers
Hapymienne npaBuI noxkapHOi 6€30IIaCHOCTH IIPH HKCILTyaTalluk
JMeKTpHIecKHX IprbopoB / Violation of the rules of fire safety

at operation of electric devices

Puc. 1. [IpuurHbl BOHUKHOBEHUsSI OXKapoB Ha 00bekTax sHepretuxu / Fig. 1. The causes of the fires on power objects

B HacTosiiee BpeMsi IIUPOKOE paclpOCTpaHCHHUE
MOJIy4YHJIa ra30HaIoHeHHast nieHa. [IpoBeneHHbIe Hc-
CJIEIOBAaHUS TIO3BOJIMIN YCTAHOBUTH BOBMOXKHOCThH €€
06e30macHOro MPUMEHEHHUsI TIPHU TYHICHUH TI0XKapoB Ha
JIEKTPOOOOPYIOBAHUH TIO]T HANIPSDKCHUEM M OIpelie-
JUTH COOTBETCTBYIOLIHE pabouune nmapamerpsl [16].

Pesynbrars! uccreoBaHUi CBUIIETEIBLCTBYIOT O TOM,
YTO JIJIsI ONpeieNieHns pabourX MapaMeTpOB CPEACTB Ty-
HICHUS, TPAHCTIOPTUPYIOIIUX U MOJAIOIINX PA3THYHBIC
OTHETYIIAIIFE COCTaBbI, HEOOXOIMMA KOMITJIEKCHAS OLICH-
Ka, 3aKJIFOYAIOIIASCS B IPOBEICHIH KaK TEOPETHYCCKHUX,
TaK ¥ SKCIIEPUMEHTAJILHBIX HCccieoBannil. B cBs3m ¢
9TUM OCHOBHOM 11eITbI0 PA0OTHI SIBIISIIOCH OIIPECTICHNE
pabounx MmapamMeTpoB YCTAHOBOK MOKAPOTYIICHHS C
BO3MOXKHOCTSIMH T'HJIpoadpa3uBHOM pe3ku. Jlis moctu-
JKEHHS TIOCTABJICHHOM 11eJTH HEOOXOMMO OBLTO PEIIHTh
psa 3a1a4:

e IPOBECTH IKCIEPUMEHTAIBHOE HCCIICIOBAHNE JIJIS
MOJIyYEeHHsI MacCUBa JaHHBIX MO BEJIMYHMHE TOKa
YTEUKH TIPU PA3IUYHBIX PACCTOSHUSAX U HAIPSIKE-
HUSX Ha SKCTICPUMEHTAJILHOM CTEH/IC;

e  BBINIOJHUTH MAaTEMATHYECKYIO 00paOOTKY MOTyUYeH-
HOT'O MacCHUBA JIAHHBIX B LIEJSIX OMpeaeneHus pado-
YUX MMapamMeTpoB 0E€30MacHOrO MPUMEHEHHS YCTa-
HOBOK TIOKAPOTYIIIEHUSI ¢ BO3MOXKHOCTSIMH TH/I-
poabpa3uBHON PE3KH MPH TYNICHUH TMOXapOB Ha
AIIEKTPOOOOPYIOBAHUH 10T HATIPSKCHUEM.

OcCHOBHaf 4acTb

Panee HaMu OBITM TIPOBEICHBI UCCIICAOBAHUS 10
OTIPEIICNICHHUIO BEIUMYMHBI TOKA YTCUKH IO CTPYE OTHE-
TYIIAIIETO BENECTBA IPH TyIICHUH II0’KapOB Ha DJICKT-
poodopynoBaHUH N0 HAMPSHKCHUEM C IPUMEHEHUEM
CHCTEMBI TIOKapOTYIIEHHsI, 00JIaIatoell BO3MOKHO-
CTSIMH THJIPOaOpa3suBHOM pe3ku. IHTepeceH TOT (axT,
YTO paccMarpuBaiiach He ToNbko ctpys OTB B Buze
BOJIbl, HO U CTPYs CMECH BoAbI ¢ abpazusom [17].

PaccmarpuBaeMble CHCTEMBI MOXKAPOTYIICHUS 00-
nanaroT QYHKIUSIMH KaK TOBEPXHOCTHOTO, TaK U JIO-
KaJIbHO-00beMHOr0 TyleHuss. OCHOBHBIM OTHETYIIA-
MM KOMITOHEHTOM SIBJISIETCSI TOHKOPACIIBLICHHAS BOJIA
CO CPEHUM AMAMETPOM Kameib okoyio 170 MkM, mo-

nIaBaeMasi B 30HY rOpeHus rmox aasieHuem ao 30 MIla.
Wmest mamble pa3Mepsl U BBICOKYIO HAYalBHYIO CKO-
POCTB, KaIlIX IOCTHUTAOT OYara rmoskapa i HCHapsoTCs,
OTBOJISI OT 30HBI TOPEHHS OOJIBIIIOE KOTMYECTBO TEIIO-
TBI, 32 CIET Yer0 00CCIICIMBACTCS €€ OXJIAKICHUE U JI0-
CTUTaeTCs OrHeTymanwii 3¢ ekt [18].

[Tomaua orHeTyIIaMKX BEMICCTB B 30HY FTOPEHHS MO-
JKET OCYILECTBIATCS Yepe3 OrpalUTEIbHbIC KOHCTPYK-
WY IOMCIICHUN WM IPYTUX OOBEKTOB ITyTEM UX pa3-
PYIICHUS TIOTOKOM CMECH BOABI H a0pa3UBHBIX YACTHII.
O06pa3syrorieecst OTBEPCTHE THAMETPOM OKOJIO 3 MM, Ye-
pe3 kotopoe npousBoauTcs nogada OTB, uckitouaer
HE TOJIBKO IPUTOK KUCIIOPOA BO3/TyXa B 30HY TOPCHHS,
HO ¥ BO3JCHCTBUE Ha YYACTHUKOB TYIICHHS OMACHBIX
(bakropos moxapa (ODII).

Pe3ybrars! sKCIIepUMEHTATBHBIX UCCIIEIOBAHUIM 10~
3BOJIFJIM TIOJTYIUTh MAaCCHB JaHHBIX U B IEPBOM IPHOIIH-
JKCHUH OTMETHUTb, YTO IOPOTOBOE 3HAUCHHE TOKA yTEU-
ku 0,5 MA mpeBbIIIaeTcsi Ha paccTosiHuM 10 1 M, a cie-
JOBaTEIbHO, ITOJaYy OTHETYIIANINX BEIIECTB CIEITyeT
OCYILIECTBIISITH C PACCTOSHUH, MPEBBIIIAIONTNX 1 M.

s ycraHoBJIeHUs pabovMX TapaMeTpoB yCTAHOBOK
MOYKapOTYILIEHUS C BOBMOXKHOCTAMHU THAPOAOpa3uBHON
PE3KH MPH TYIICHUH ITOKapOB HA AIEKTPOOOOpyIOBa-
HUY IO/ HaNpsDKEHUEM ObllIa IPOBEICHA MaTeMaTHye-
ckast 00paboTKa MaccHBa MOJXYYECHHBIX JKCIICPUMEH-
TaJBHBIX TAaHHBIX METOJOM PETPECCHOHHOTO aHAN3a.

3amMepbl 3HAYCHUH TOKa YTEUKU IPOBOAMINCE C pac-
crostamii 0,5; 1,0; 2,0 u 3,0 M; ipu 3TOM Ha KaXKJIOM K3
PacCTOSIHUN NMPHU MOMOIIM MYJIBTHUMETpa 3aMepsUIUCh
3HAUCHHSI TOKA YTCUKH IPH HANPSDKCHHUSIX HA MUIICHU
skcriepuMenTanbHoro crerna 10, 20 u 30 xB.

i TOy4eHHOTO MaccHuBa KCIEPUMEHTAIbHBIX
JAHHBIX OBLIM OTNPeAeNIeHbl UX CTATUCTUYECKHE OLICH-
KM — MaTeMaTH4ecKoe OKuIanue X U CTaHJapTHOE OT-
KIIOHEHHUE G.

[Ipu o1ieHKe BeMMYUHBI TOKa yTeuku Oolee 1ene-
c000pa3HO paccMaTpPHUBATh HE CPEIHUE 3HAYCHHS, & J10-
BEPUTEIIbHBIE OIICHKH, 00eCIIEUNBAIOIINE HA/IISKAIINT
YPOBEHb JIOCTOBEPHOCTH TOJIYYCHHBIX JKCIIEPHUMEH-
TaJbHBIX JAHHBIX.
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CPEACTBA U CNOCOBLI TYIHEHWA MOXAPOB -

Ta6nuua 1. 3HaveHus CTaTUCTNYECKMX OLEHOK 1 [OBEPUTENbHOro MHTepBana
Table 1. Values of statistical estimates and confidential interval

3HaueHne IapamMeTpa B 3aBUCUMOCTHU OT PAaCCTOSIHUS, M
OTB
Iapamerp 0,5 1,0 2,0 3,0
[IpY HaNpsDKEHUH, KB /
10 20 30 10 20 30 10 20 30 10 20 30
Boxa 311,2 | 5709 | 971,3 | 67,1 | 112,4 | 280,5 | 583 | 72,0 | 111,1 | 51,4 | 59,0 | 77,5
Water o 1,3 1,5 1,3 1,0 | 09 1,7 1,0 1,2 18 | 1,1 08 @ 09
Xoox | 3156 | 576,1 | 9756 | 70,6 | 1153 | 286,1 | 61,6 | 759 | 116,9 | 552 | 61,5 | 80,5
AGpasus X 110,4 | 371,0 | 610,7 | 46,5 | 90,5 | 1904 | 387 | 551 | 72,6 | 31,8 | 47,8 | 57,7
Abrasive c 1,4 1,6 13 | 08 12 1,1 0,8 1,2 1,1 09 | 09 | 09
Xoox | 1149 | 3763 | 6149 | 492 | 944 | 1940 | 413 | 59,0 @ 762 | 34,9 | 50,8 | 60,6

ITo pe3ynbraTy craTuCTHYECKO 00pabOTKH JaHHBIX
OBLIO BBISIBIIEHO, YTO TOK YTEUKH MOXKET paccMarpu-
BaThCsl KaK HENPEpbIBHAS ClyyaiiHas BETUYMHA, MO~
YUHSIOMIAACA HOPMAILHOMY 3aKOHY pPacIpeesieHusl.
Torna nist yposast 3Haunmoctu o = 0,001 (mo FOCT P
8.736-2011) ona onpexnensieTcs Kak:

Xy o = X+ 3,30, (1)

3HAa4YEeHUs CTATUCTUUYECKUX OLIEHOK U JOBEPUTEIb-
HOTO MHTEpBaJIa IPUBEICHBI B Ta0M. 1.

J71s1 BO3MOXXKHOCTH 000CHOBAaHHOTO HCIIOJIE30BAHHMS
JIOBEPUTENIbHOM OIIEHKH TOKa yTeukH 0e3 yuiepOa ais
MOJIyYEHHOH CTPYKTYpBI JaHHBIX POBEJEHA BU3YaHU-

a

o]

4
< = >
g 1 g~
- £
: ==
= -

=

B o |
> s |
oS :
1 z.2
E - ;
25
g.[—

<

=

0
éi 600 Ei
-«‘J E"J
: 9]
= m
23 E
25 20 3
e 2 )
SR

1,0 2,0 5

. ’ 10
(;;:Tf)ﬂHHe pi () MHnreqy 0 i
IStance ¢, target m,M

Puc. 2. I'papiaeckoe oToOpakeHne JaHHBIX MATEMAaTHIECKOTO
OKHJIaHMA TOKA YTEUKH 110 BOJIE (@) M 1O BOJE ¢ aOpa3uBoM (0)
Fig. 2. Graphic display of data of population mean of leak current
on water (a) and with an abrasive ()

3alMs CPEIHUX 3HAYSHHI TOKa yTeuKH (pHcC. 2) U JJ0Be-
PUTENBHBIX OLEHOK (pHc. 3).

AHam3UPYst TPEXMEPHBIC H300PaKEHHs, IOy ICH-
HBIE Ha PUC. 2 1 3, MOYKHO C/IENaTh BBIBOJI, YTO CTPYKTYpa
JAHHBIX TPH UCIIOIBb30BAHUHU JTIOBEPUTEIBHBIX OL[CHOK
HE M3MEHWIACH, O YEM CBHUACTEIBCTBYIOT JOCTATOYHO
HEeOOJIbIINE 3HAYCHUSI CTAHJAPTHOTO OTKJIOHEHUS 110
OTHOIICHUIO K CPETHIM 3HAYCHHUSM.

OcHoBBIBasiCh Ha pe3yibraTax ucciaenoBanui [15],
IUTsT 00paOOTKH IKCIIEPUMEHTATBHBIX JAHHBIX HCIIONb-
30BN CTEIICHHYTO 3aBHCUMOCTb, a ITPH OLICHKE CTETIe-
HU alIpOKCUMAIUHU YKCTIEPUMEHTAIBHBIX TaHHBIX —
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Fig. 3. Graphic display of data of a confidential interval of leak
current on water (a) and with an abrasive (b)
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—— Boga / Water
1200 —— Aolpasus / Abrasive
- Crenennas (Bozma) / Power (water)
1000 ---- Crenennast (abpasus) / Power (abrasive)
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Paccrosnue, M / Distance, m
Puc. 4. 3aBUCHMOCTb TOKA yTEYKH OT PACCTOSHHUS 10 MHIICHU
npu HanpspkeHn Ha Helt 30 kB

Fig. 4. Dependence of values of leak current on distance to a target
at a tension on a target of 30 kV

PesynbTars! anmmpoKCHMAIIH SKCTIEPUMEHTATTBHBIX
JAHHBIX [IPECTABICHBI Ha PUC. 4, T/Ie B KaUueCTBE MpPH-
Mepa MPUBECHBI 3HAYEHNS TOKA YTEUKH [P HATIPsIKe-
Huu 30 kB.

Koa¢dunmeHTs! nomydeHHOH CTeNIeHHOH 3aBUCHMO-
CTH JUISI BOJBI M CMECH BOJBI M a0pa3uBa IpH Pasind-
HBIX 3HAUCHMAX HAMPSDKEHHsSI IPEACTaBIEHBI B Ta0M. 2.

W3 ananu3a 3HaueHU ko3dduipenrta nerepMruHa-
1un (R%) 151 paccMaTpUBAEGMBIX yPABHEHHI THHHH pe-
rpeccuu ObUI C/IENIaH BBIBOA, YTO OLEHKH TOKA YTCUKU
IIPY BapHUaIK HAMIPSHKCHUS HA MUIICHH M PACCTOSTHUS
JI0 HEe, XOPOIIIo OyIyT alnpOKCHMHUPOBAHbI CTETICHHOMN
(yHKIIHEH perpeccun, IMEIOIIel BT

I=1,L*U", )

e /,— cBOOOHBIH WiIECH MOAEITH, MKA (TOK YTCUKN);

L —paccrostaue no mutienu, M; L=0,5; 1,0; 2,0; 3,0;

U — nanpspkeHue Ha MUIleHH, KB;

o, B — sMmmEpuYecKre Ko3QPUIIMEHTHI MOJICIIH.

Ha ocHoBaHuu aHanu3a K03 GUITUEHTA allPOKCH-
Manun R, 3HAYCHHS KOTOPOTo BapbHpykTes ot 0,78 10
0,99, ucronp30BaK JOBEPUTEITLHYIO BEPOSITHOCTD 95 %,
MPpU KOTOPOH onpeaessiii Ko3PPUIUEHTHI CTETIEHHON
perpeccum.

Craructuyeckas 00paboTKa HKCIIEPUMEHTATIBHBIX
JaHHBIX ipoBomiack B iporpamme “EXCEL” (TOCT P
8.736-2011, [19]). [Ipu 06paboTKe IKCTIEPUMEHTAIb-
HBIX JJAHHBIX OBLIO YCTAHOBJICHO, UTO TIOJY4YCHHAS Ma-
TEMaTH4YeCKasi 3aBHCUMOCTb JIOCTATOYHO XOPOIIIO OITH-
CBIBACT AMITMPUUYCCKHE JaHHBIC, a KOAPPUITMCHTHI arl-
MTPOKCUMAITUH COCTABIISTIOT: JJIsT BOJIBI — R*= 0,88; mist
CMECH BOJIBI C a0pa3BOM — R?= 0,90.

B pesynbrare 00paboTKH SKCIIEpPUMEHTAIBHBIX JaH-
HBIX OBUTH TIOJTyYEHBI CTEIIEHHBIE PETPECCUOHHBIC 3a-
BHCHMOCTH, TIPEJICTABIICHHBIE B Ta0. 3.

Bepudukariuo nmoay4eHHbIX perpecCHOHHBIX 3aBHU-
CUMOCTEH JIOBEPUTEIbHBIMU OIIEHKAMHU JKCIEPUMEH-

Ta6nuua 2. KoahdurumeHTbl perpeccMoHHbIX 3aBUCMMOCTEN
Table 2. Coefficients of regression dependences

LE326u gz HE:;EEZ:ZHI?B CrerneHHast 3aBHCUMOCTh
Boza 10 I=120L7""° R*=0,78
Water 20 I=184,8L7"2% R*=0,88

30 1=13323L"7 R*=0,99
Abpasus 10 I=63,5L"%" R*=0,88
Abrasive 20 1=1373L"% R?=0,90

30 I1=220,2L""222 R*=0,98

Tabnuua 3. CTeneHHble perpecCcnoHHble 3aBUCUMOCTY
Table 3. Sedate regression dependences

Bun ctpyn

Kpurepuii perpeccun Bupn perpeccun

Bona [=20,29L "0y

Water

Hwxusist noBepurens-
Hasl rpaHuIa

Lower confidential
bound

Oxuraemas perpeccus | = 20,57L70%"

Expected regression

Bepxusist nopeputens- | /= 24,05L 5y
Hast TPaHUIA
Upper confidential

bound

Abpa3uB 1= 5,59L71’05U0 92

Abrasive

Hwxnsis noBepurens-
Hasl TPaHULA

Lower confidential
bound

Oxwunaemas perpeccust | [ = 7,81 02y

Expected regression

Bepxwuss nosepurens- | [ = 8,17L7 %82y
Hasl TPaHHUIA
Upper confidential

bound

TaJILHOTO HAOTFOIeH!s poBeieM rpaduuecku. Ha puc. 5
[TOKA3aHbI I'PAQUKH OTYICHHBIX PETPECCHIA U IOBEPH-
TEJIFHOH OIICHKU SKCIICPHMEHTAIBHBIX JTAHHBIX Ha IIPH-
Mepe BOJIBI M CMECH BOAKI K abpa3uBa MPH HAMIPSHKCHUT
30 kB.

W3 aHanm3a MOIyYeHHBIX CTEIICHHBIX PErPECCHOH-
HBIX 3aBUCHMOCTEH 332 MOJIENIb IPHHUMAEM ypaBHEHUE
CTEMEHHOM perpeccuu IJisi BEPXHEW TOBEPUTEITHLHOUN
TPaHUIIBI, KOTOPasi TApaHTHUPYET, YTO B 95 ciydasx u3
100 onpeneneHHble HKCIEPUMEHTANIBHBIM IIyTEM 3Ha-
YEHHsI TOKa YTEUKH He OyayT MPEeBbIIaTh PACCUUTAH-
HBIX 110 MOJIC/IN 3HAYCHUIA.
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Puc. 5. CooTHOIIEHNE IOy Y€HHBIX PETPECCHOHHBIX 3aBHCHMO-
CTel ¢ SMIUPUUECKUMHU JAHHBIMH [T BOJBI (@) U CMECH BOJBI U
abpasuBa (6) npu HanpspkeHun 30 kB

Fig. 5. A ratio of the received regression dependences with em-
pirical data for water () and mix of water and an abrasive (b) at
a voltage of 30 kV

Taxkum o6pa30M, CTCIICHHBIC 3aBUCUMOCTH JIJIS OIIpe-
JCJICHUA BEJIMYHUHBI TOKA yTe‘IKI/I B 3aBUCUMOCTH OT pac—
CTOSAHUA U HAIIPSHKECHW A HAa MUILICHU 6y11yT HUMCTb BU:

e  JIJIS BOIBI:
1=24,05L"""U"; 3)

I
000 ;
800
i<
s = ,
< 5 600
BANEAN
2
=2 500 \’\
—
0 05 1.0 15 20 25 3,0

Paccrosiaue, M / Distance, m
Puc. 6. PacueTHble 3HaYCHUS TOKA YTEUKU I BOIHI (1), cMecH
BOJIbI M abpa3uBa (2) 1 OIIyTHMOE JUIs YyenoBeka (3)

Fig. 6. Calculated values of leak current for water (/), mix of
water and an abrasive (2) and notable for the person (3)

e IIJIsl cMeCH BOJIbI M abpa3uBa:

I1=38,17L"%y". 4)

3ako4yeHune

[IpoBeneHHbIe SKCIIEPUMEHTANIbHBIC HCCIIeI0BAHNS
U X MaTeMaTHuyeckast 00padoTKa MO3BOIMIN OIpese-
JIUTh pabodne mapaMeTpsl Uil YCTAHOBOK MOXKapOTy-
IICHHS C BO3MOXKHOCTSIMU THAPOAOPa3nBHOII pe3KH, KO-
TOpBIC 00ECTIEYNBAIOT OE30MACHOCTh MX MPUMCHECHUS
IpU TYIICHUH TTO’KapOB Ha 3IEKTPOOOOPYI0BAHHUH IO
HanpsbkenueM 10 30 kB ¢ paccrosinusa He meHee 1 M
C UCTIOJIF30BAHNEM JTUANIEKTPHUCCKOTO KOMILIEKTA B CO-
OTBETCTBMHU C HOPMATUBHBIM JOKyMEHTOM [13].

[TomydenHbIe ypaBHEHUSI MTO3BOJISIOT OMPEICIHTD
3HAYCHUS TOKA, JIOIYCTUMBIC JUIsl o0ecTieueH s pabo-
TOCITIOCOOHOCTH TEXHHYECCKHUX CPEICTB, PaOOTAIONIIX
COBMECTHO C YCTAaHOBKAaMH ITOXKAPOTYIICHU (pa3Merie-
HUE CTBOJIa HA pOOOTH3NPOBAHHBIX 00pa3IaX TEXHUKH
U JIp.), & CIIe0BATENIbHO, U AT T0100Pa y3/10B U MeXa-
HU3MOB, CIIOCOOHBIX pabOTaTh MPH BOSHUKAIOIINX TOKAX
YTEUKH.
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CUTTING APPLIED ON POWER OBIJECTS
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ABSTRACT

Suppression of the fires on objects of power represents quite difficult and labor-intensive process. It is
connected with existence of a large amount of flammable substances and materials when which
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burning conditions, dangerous to the person, are created. The special danger is constituted by the fires
on electric equipment where besides the main dangers there is also a defeat threat of electric current.
For safety it is necessary to de-energize electric equipment before suppression that can take long time
at which the fire will accept the considerable sizes. For implementation of actions for fire extin-
guishing on electric equipment without removal of tension from his current carrying parts, it is ne-
cessary to determine working parameters for fire extinguishing structures and means of their trans-
portation and giving. The analysis of the carried-out works demonstrates that a large number of factors
influences the safe conditions of application of fire extinguishing structures and means of their giving.
One of types of fire extinguishing substance is sprayed water which is the main fire extinguishing
component applied in installations of fire extinguishing with opportunities of hydroabrasive cutting.
Feature of installations is the possibility of supply of fire extinguishing substances through protective
designs directly to the seat of fire or a zone of burning. Respectively, when determining working
parameters of installations of fire extinguishing with hydroabrasive cutting for their application
at suppression of the fires of electric equipment pilot studies where the data array has been received
have been energized conducted.

Mathematical processing of the obtained experimental data by method of the regression analysis
has been made for definition of the equations describing dependence of size of leak current on
distance and tension.

As a result of processing of experimental data dependences of size of leak current for water and
mix of water and an abrasive have been received from distance and tension on subject to suppression.
The received results are comparable to the results received earlier in works on determination of
working parameters for manual fire trunks. It demonstrates to reliability of the received results and
their correct processing.

The received results allow to speak about a possibility of application of the considered
installations of fire extinguishing for elimination of the fires which have arisen on electric equipment
energized up to 30 kV from distance not less than 1 meter when using a dielectric set. Also received
values need to be used at selection of knots and mechanisms to technical devices into which the fire
extinguishing installation trunk, for their steady work and safety will be integrated.

Keywords: suppression of the fires of electric equipment; installations of fire extinguishing; power
objects; working parameters; installations with hydroabrasive cutting; leak currents.
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