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B 3ANHCHYI KHMXKY WHMEHEPA

Buktop XaaHkmH

OueHka uckpobesonacHocTH
3NeKTPUYEeCcKMX ueneu

B cratbe NPMBOAATCA OCHOBHbIE NOJIOXEHUA, KOTOPbIMU HeO6XOJJ,I4M0 PYKOBOACTBOBATLCA
npyY NPUMEHEHNU NNeKTPOTEXHUYECKMNX )’CTpOﬁCTB C BUOOM B3pPbIBO3ALMUTbI KMCKPO-
6e3onacHas 31IeKTpHUYecKasa uenb». Ha KOHKpPEeTHbIX NpMMepax NOKA3aHbl METOOAUKHU OLEHKU
MCKp0693OI'IGCHOCTM Ana 3NeKTpnu4ecKkmx u.eneﬁ C 2JIeMEHTAMU, UMEIoLLNMH NMHEeMHble

M HeNMHeMHble BOJIbT-OMMEpPHbIe XAPAKTEPUCTUKMU.

PaccMoTpuM 11Ba OCHOBHBIX BHIA WC-
KpOOE30ITacCHBIX AIEKTPUICCKUX TIeTIeH:
© 3JIEKTPUUYECKHE IIETN TOJBKO C OIHUM

CBSI3aHHBIM YCTPOMCTBOM (3JIeMEHTap-

Hasl MCKpoOe3oracHast JeKTpruaecKast

11eMnb),

@ 3JIeKTpUUecKHe Ienu ¢ Gojee 9eM Ofi-
HUM CBSI3aHHBIM YCTPOWCTBOM, CIIO-
COOHBIM BBIPAOATHIBATH 2JIEKTPUIEC-
KYIO HEepTuio B HOpMaJTbHOM WJIM aBa-
pUAHOM pexuMax padoThl (00benu-
HEHHBbIE LIeTIN).

B cooTBeTcTBIU C OTIpenesieHreM, TIpu-
BenéHueiM B TOCT 22782.5-78, cBsA3aH-
HBIM 3JIEKTPOOOOPYIOBAaHUEM WJIU CBSI-
3aHHBIMU JIEKTPUIECKUMU TIETISIMU Ha-
3BIBAIOTCS 2JIEKTPOOOOPYIOBAHUE WU
€ro 1IeTTH, KOTOPBIe TPY HOPMATEHOM WJTN
aBapUiTHOM pexXrMax paboThl He OTIele-
HBI TATbBAHWIECKN OT MCKPOOE30ITaCHBIX
LIETIEHA.

J1Jis1 aNIeMeHTapHBIX UCKPOOE30MacHBIX
3JIEKTPUUYECKUX TIeTIell BasKHO TTPOBEPUTD,
YTO BCE OTPAaHUUYCHUS IEKTPUISCKUX TIa-
paMeTpOB HAXOMASITCS B COOTBETCTBUM C
rapameTpamy, TPUBEAEHHBIMU B «YCIIO-
BUsIX TIpuMeHeHus» Ceptudukara coot-
BETCTBUSI, ¥ CO 3HAUCHUSIMU XapaKTeprC-
TUK (EMKOCTb, UHIYKTUBHOCTh U COIIPO-
TUBJICHUE) COSNUHUTETHHBIX Kabemeil u
MPOBOMIOB, HE3aBUCHMO OT BUJA BOJIBT-
aMIIEpHBIX XapaKTEPUCTUK CBSI3AHHOTO
3JIEKTPOOOOPYTOBaHUSI.

g oO0beAUHEHHBIX 3JEKTPUYECKUX
1iernei 10mKeH ObITh MPOBENEH PACUYET Ha
MPOBEPKY MCKPOOE30IMaCHOCTU C IIEJThI0
TTOATBEPKACHNS] HATMIUST B DJIEKTpUIEC-
KOU 1enmr MCKpoOEe30MacHbIX 3HAYEHUI
TOKAa, HAMpPSKEHWsI, MOIIHOCTH WU
sHepruu. B ToM ciydae, ecnu neiicTByio-
1ee 3IeKTPooOOpyIOBaHNE UMEET HeJlr-
HEWHYI0 BOJIBT-aMIIEPHYIO XapaKTepuc-
THKY, HEOOXOIMMO TPOKOHCYTETUPOBATh-
Ccs CO CHeNUalnuCcCTaMu OTHOCUTEIHHO
3TOTO THUTIA TIOIKITIOYESHUS.

JLJ1s cxeM CJIOXKHBIX KOMITIEKTOB CBSI3aH-
HOTO 3JIEKTPOOOOPYNIOBaHUS, HE UMEIOIIETO
B OOILLIEM CITydyae JIMHEHHOU BOJIBT-aMIep-
Hoit xapaktepuctuku, PTB (Physikalisch-
Technische Bundesanstalt, Braunschweig)
BoimycTiiT oT9€T W39 PTB, Marepuanst u3
KOTOPOTO TIPUBOISITCS JIAJIEe.

OLEHKA UCKPOBE3OMNACHOCTH
JIEMEHTAPHbLIX
IJIEKTPUYECKMX LIENEW

OcHOBHbIe COO6paKEHUs

OrneHKa MCKPOOE30MTacHOCTA 3JIeMEeH-
TapHO 3JIEKTPUYECKOIA LIETI MOXET ObITh
JIETKO BBHITIOTHEHA TIO CITPABOYHBIM JaH-
HBIM 00 2JIEKTPUIECKUX TlapaMeTpax
BHEIIIHUX LeTIeit, KOTOPbIC IPUBOIATCS Ha
MacropTHON TabJUUYKe WU B «YCIOBUSX
TIPUMEHEHUST», SBISIONTUXCS HEOThEMIIe-
MBIMHU YacTsIMU CBUAETEILCTBA O B3PHIBO-

3aIIUMIIEHHOCTH 3JIEKTPOOOOPYIOBAHUS U
CepTu(ukara COOTBETCTBUSI, C UCTIOJIb30-
BaHNEM 3HaYeHUN EMKOCTU W WHIYKTUB-
HOCTM COEIMHUTENBHBIX Kabeneit u mpo-
BomoB. B ToM ciydae, korna 3HauUeHUS EM-
KOCTU W WHIYKTUBHOCTH COEAMHUTETh-
HBIX KabeJieli HEeM3BECTHBI, BO3MOXKHO
MPUMEHEHNE CIIEAYIONUX TUTIOBBIX 3Ha-
YEeHUIl mapaMeTpoB Kalbeseil ¢ oOuieit
JUTUHOM 1 KM:

L.=1 mIH,

C.=110 HD.

Hckpobe3onacHOCTh dJE€MEHTapHOM
SNIEKTPUIECKON IIeTTN TTONTBEPXKIaeTcs,
€CJIV BBHITIOJTHSIOTCSI COOTHOTIIEHWS, TIPH-
BeIEHHBIE B Tabaulle 1.

W3 tabnuuel 1 cienyet, 4YTO UHIYKTUB-
HOCTb U €MKOCTb MCKPOOE30TacHBIX Tie-

Ta6nuua 1. CooTHOWeEHMA, NOATBEPKAAOIWMUE
ncKpo6e3onacHoCTb yenu

L % Y .-m‘ﬂ.liu;_-td

I..'I‘.“.Iil —

l..'.

e O T

BecKOHTaKTHOe pene NonoxeHus BHewHuit Bua paspenutennHbix 6apbepos cepumn K (nokasaubl

NJ10-30GM-N

B COCTaBe CUCTEMbI)

UckpobesonacHoe YEIGEG
I noateepaenus |  CBA3aHHoe
oGopyaoBaHue + uckpobesonac- | 3NeKTpo-
COEANHMTENbHBI e o6opyaoBaHue
Kabenb
Ui 2 Uo
5 > I,
P > Py
L+l < L,
G +C. < C,
Mpumeyanue.

B tabnuue 1cnosnb3oBaHsl cnepyiolie 0603HaueHus:
Ug, Iy — MakcumanbHble 3HauYeHus, CooTBeTCT-
BEHHO, HAaNPAXEHWA 1 TOKa ANs CBA3aHHOMO
obopynoBaHus;

U;, I; — MakcuMasnbHO 4ONYCTUMbIE 3HAYEHNS, CO-
OTBETCTBEHHO, HAaNpPsXeHUA U TOKa AAa uckpobe-
30MacHOro 31eKTPoo6opyA0BaHUS,
YCTaHOBJIEHHOTO BO B3PbIBOONACHOI 30HE;

Lo — MaKcuManbHo AOMYCTUMOE 3HaYeHMe MHAYK-
TUBHOCTU BO BHELHEl UcKkpobesonacHoit uenu;
Co — MaKCUManbHO AONYCTUMOE 3HaYeHne EMKOC-
TV BO BHELWHei uckpobesonacHoi uenu;

L; — 3HauyeHune COBCTBEHHOI MHAYKTUBHOCTY;

C; — 3HayeHue cobcTBeHHON EMKoCTH.
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B SANMNCHYIO KHNUXKY UHXEHEPA

Tabnuua 2. IneKTpuYeCcKne NapameTpsbl pasaenuTensHoro 6apbepa u pene

CBA3aHHoOe 3neKTpoo6opyaoBaHmue Tpynna
CBupeTenbcTBo -
Npoussoautens . U, B I,MA | P,MBr | L, MM | C, H® | B3puiBO3aWwméHHOro
p— — B3PbIBO3aLYULLEHHOCTH 31eKTPOOSOPYAOBAHHA
PaspgenutenbHbiit
Gapeep ¢ Tparchop- | KFD2-SR-Ex1 Peppert+Fuchs | p.g5c.074 (1cu BI) 12,7 20 63,5 9 1200 | 11€
MaTOPHOIA pa3BA3KOI
NckpobesonacHoe anekTpoo6opyaoBaHue Tpynna
Npoussogutens gg;ﬂiz?aﬁ;ﬁénuocm u;, B I, mA P;, MBT | L, MM | C;, HO B3PbIB0O3ALYMILEHHOTO
P Mogens 3/1eKTPo060pyAOBaHUA
BECKOHTAKTHOE Pene. | 310-306M-N Peppertsfuchs | £y g3/2022x 155 |52 007 | 210 I
NHpyKTMBHOCTb M EMKOCTb CoeaMHMTeNbHOTO Kabens (nposopa): Le=1 mM/km,
C=110 H®/Kkm
C 0,15 16,5
WAN AaHHblE, NPEROCTABNIEHHbIE NPOU3BOAUTENEM Kabens
ans (=150 m
CyMMapHble 3HaYeHUA UHAYKTUBHOCTH U EmkocTh: S Lin S 0,22 226,5
nem ¢ y4€TOM EMKOCTU U MHAYKTUBHOCTHU MOKHBIM 3HAYUTEJIbHOC 3aHNXKECHUE MaK- : 248 Nee Vs
COCAMHUTEIBbHBIX Ka6€f[el7l, OIIpEaCICH- CHUMAaJIbHO OOITYyCTUMBIX 3HAYEHUIA WH- < |
HBIX TI0 CIIPABOYHBIM JaHHBIM, PACUETOM nyktusHoct (Lj) u emroctu (Cy) mis @ Exi .
- 1 $
nim MU3MCEPECHUEM, HE JTOJIKHbI ITPCBbI- CBA3aHHOIO 3]'[3KTp0060pyI[OBaHI/IH. |
NJ10-30GM-N i KFD2-SR-Ex1

1IaTh MaKCUMAJIbHBIX 3HAYEHUI, OTOBO-
PEHHBIX B TEXHUYECKOU JOKYMEHTAIUU
Ha 9TU LIETIH.

1151 7eKTpUYecKux Lieneil ¢ cocpeno-
TOUYEHHBIMU TapaMeTpaMu® (MHIYKTUB-
HBIMU Y eMKOCTHO-PE3UCTUBHBIMU y4acT-
KaMU) IpeaNnrcaHHbli KO3GhMULIMEHT uc-
KpoOe30macHOCTH, paBHBIM 1,5, MoXeT
OITyCKATbC 3HAYUTENbHO HUXe 1, 4To
MOXET CUMTATbCS PABHO3HAYHBIM IMpU-
CYTCTBUIO MCTOYHUKA MomxuraHus. Ha-
MOMHIO, YTO KO3(hGUIUEHT UCKPOOe30-
MACHOCTU — 3TO OTHOLIEHUE MUHUMAJIb-
HbIX BOCIUIAMEHSIIOIIMX TapaMeTPOB K CO-
OTBETCTBYIOLIMM UCKPOOE30TIACHBIM.

[TosToMy B cilyyae YCTaHOBKU MCKPO-
0e30MacHOI 2JIEKTPUYECKON LeMu ¢ COo-
CPENOTOYCHHBIMU WHAYKTUBHOCTSIMUA U
eMKOCTSIMU B 30He kiacca B-1 (Zone 0,
TpeOyeMbIil ypOBEHBb B3PBIBO3AIIUTHI—
«ia», 0CO0OOB3pBIBOOE30IACHBII), Tae MO
ONpeNeIeHUIO BBIIESIOTCS TOPOYUe ra-
3bl WIKM TAaphbl JIETKOBOCIUIAMEHSIOIMXCS
xunkocteit (JIBXK) B Takom konnuecTse U
obiafaroniue TakKUMU CBOWCTBAMU, 4TO
MOTYT 00pa30BBIBATH C BO3MYXOM B3PHIBO-
OIMAacHbIE CMECU MPU HOPMAIbHBIX PEXU-
Max paboThl (3arpy3Ka Win pa3rpy3Ka Tex-
HOJIOTUYECKUX alIapaToB, XpaHEHUE WU
nepenuBanue JIBXK, Haxopsmuxcs B oT-
KPBITBIX €MKOCTSIX W T. 1.), TpeOyloTcs
CIielMaIbHbIe MEPbI TPETOCTOPOXKHOCTH.

Nmes B BuULy 3TO 0OCTOSITENBCTBO,
HEMEIIKAE WCIBITATEJbHbIE LIEHTPbI
(PTB, DMT), Hanpumep, CUUTAIOT BO3-

IIpumep 1. DnemenTapHas
HCKpoOe30omacHast 3JeKTpHIecKas nenb
[NpuBenénHas Ha puc. 1 uckpobeso-
MacHas 3JIeKTpruueckasi elb UCTIONb3yeT-
¢S JUIsl KOHTPOJIS TMOJIOXEHUS KjlanaHa 1
COCTOUT U3 OECKOHTAKTHOTO UHIYKTUB-
HOTO peJie MOJOXEHUS U pa3ieuTeIbHO-
ro 6apbepa ¢ pejieliHbIM BBIXOJOM (U37e-
nus Pepperl+Fuchs GmbH).
DyeKTpuyeckue MnapaMeTpbl, MpUBe-
NEHHbIe B TabuUlle 2, yKa3bIBalOT HA BO3-
MOXHOCTb MTPUMEHEHUS JAHHOTO 3JIEKT-
poobopynoBaHusi B 30He Kiacca B-la
(Zone 1) c ypoBHEM B3pBIBO3ALLHUTHI «ib».
[1poBepka UCKPOOE30MACHOCTUA CYUTA-
€TCsl TOJIHOW, €CJIA BBIMOJHSIOTCS OMU-
CaHHbIe Jajiee YCIOBUS:
Uy U, [(£1, P £ P,
Lyss L+ L,Cyts C+C..

PacueTHag oueHkKa
UCKpPO6e3onacHoOCTH
AN 06beaNHEeHHbIX uenen

Ipu coenmHeHUN AECTBYIONIETO CBSI-
3aHHOTO 3JIEKTPOOOOPYIOBAHUSI B KOM-
IJIEKT 3JIeKTPUYECKUe TapaMeTphl, TIpU-
BenéHHble B CepTrduKare COOTBETCTBUS
KaXI0W eIVMHULBI 000pyIOBaHMS, HE MO-
I'YT OBITH HETIOCPEICTBEHHO MCITOIh30Ba-
HBI 17151 OLIEHKH 001 MCKPOOEe30MacHO-
ctu KoMruiekTa. [logkimodeHHOe CBsI3aH-
HOE 3JIEKTPOOOOPYIOBaHNE JOJKHO pac-
CMaTpUBaThCsl €AMHBIM JJIEKTPUUECKUM
YCTPONCTBOM, [UISI KOTOPOTO PACCUNTHIBA-

Puc. 1. Cxema KOHTPONA NOJNOXKEHUA KNanaHa

I0TCS HOBbIE MpPe/ie/IbHbIC 3HAYEHUS DJIEK-
TPUYECKUX MTapaMETPOB.

B 3aBucuMOCTM OT BUAa W TOpsAKA
COEIMHEHUSI WINM BO3MOXHOTO aBapuii-
HOTO peXuMa JOJIKHBI pacCcMaTpUBaTh-
csl TMOCJeN0BaTeIbHOE, MapajiebHOe
WIM CMEIIaHHOE COEIUWHEHUs, 0COOEeH-
HO TMPU aBapUITHOM pexXume, IpU KOTO-
POM BO3MOXHO U3MEHEHUE dJIeKTpUYe-
CKMX U KOHCTPYKTHMBHBIX TapaMeTpoB
3JIEMEHTOB, OKa3bIBAIOIIMX BIUSHUE Ha
HUCKPOOE30MacHOCTh LieNu (mocaeaoBa-
TeJIbHAsl WIM MapajiesibHasi cXeMa Co-
eIUHEHUST).

OnpenesieHne HOBbIX 3HAYEHHIA
MAaKCHMAJIBHO JOMYCTUMBIX
3JIEKTPUYECKUX MAPAMETPOB

YpoBeHb B3pBIBO3AIIUTHI «ib» (B3pbI-
BOOE30MAaCHBIN) MOJKEH MPUHUMATHCS
IUIS1 O0BENUHEHHOTO 3JIEKTPOOOOPYI0Ba-
HUS, aXe e Kaxasl eIMHNIIA JIEKT-
poOOOPYIOBaHUS COOTBETCTBYET YPOBHIO
B3PBIBO3AIIUTHI «ia» (0COOOB3PBHIBOOE30-
nacHbiil). [logoOHble OOBENMHEHHBbIE
SJIEKTPUIECKUE 1IeTTN He JOITYCTUMBI TSI
WUCIOJIb30BaHUS B 30He Kiacca B-I
(Zone 0).

JomycTMble 3HAYEHUs] HATPSDKEHUS
XOJIOCTOTO XO/Ia M TOKa KOPOTKOTO 3aMBbI-
KaHUs [UISI pa3HBIX BUIOB COENUHEHUN
BBIUMCIISIIOTCS TIO PA3TMYHBIM KPUTEPUSIM.

* Y3 TeOpEeTHUYECKUX OCHOB BJIEKTPOTEXHUKHU U3BECTHO, UTO HA TIPAKTUKE MMe-
I0TCSI LIeNU TEePEMEHHOrO TOKa, € Ha KaXIOM y4yacTKe MpeobsanaeT TOJIbKO
OJIMH BUJ SHEPTHH, a Ba IPYTUX BUIA SIHEPTUU MaJIbl, U UM MOXHO MpeHeOpeyb.
J1y1s1 TakMX Lieneii JOMycTUMO ToJIaraTh, YTO KaX/Iblii BUI SHEPTUM COCPETOTOUEH
Ha OT/EeJIbHBIX yuacTKaxX. [10106HbIe LIeTH Ha3bIBAIOTCS LIETISIMU C COCPEIOTOUEH-
HbIMU MApaMeTpaMu, U K HUM NMPUMEHUMBbI YCJIOBUSI KBa3UCTaMOHapHOCTH. Mx

HAJI0 OTJINYATh OT LIETeii C pacrpeieIEHHBIMY MapaMeTpaMu, Y KOTOPBIX Ha JII0-
OOM yyacTKe 2JIEKTPUYECKasl SHEpPrusi, MarHUTHAsl DHEPIUsl, a TakKXKe Ta 4acTb
3JIEKTPOMAarHUTHON 3HEPTMM, KOTOpasi MpeBpalllaeTcss B WHbIC BUIbI YHEPTHU
(HampuMep, B TEIJI0), UMEIOT BEJIMUMHBI OJHOTO MOPSAKA, U HU OTHUM BUIOM
9SHEPrUM Ha JII0OOM ydyacTKe Lieny mpeHeOpeub Heb3sl. K 3TuM Lensiv Henpume-
HUMBI YCJIOBUSI KBa3UCTALlMOHAPHOCTH.
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B SAMNCHYIO KHNUXKY UHXEHEPA

B3pbiBOONacHan 30Ha,
30Ha knacca B-Ia (Zone 1)

—
/ U02

—L,
/ Uoz

WckpobesonacHoe
3nekTpooGopynoBaHme

Ex ib

! B3pbiBoonacHas 30Ha, GERTantoe
1
CBs3aHHOe : 30Ha knacca B-Ta (Zone 1) 3perpoo6opynosatie
3nekTpoo6opyaoBaHme ; —
I i Io1
e i >
/ l U | i WckpobesonacHoe / U
01 i 3nekTpoo6opynoBaHme 01
1
i
. 1
Exib
1
Toz ! Loz
1
i
i
i
i

Puc. 2. MapannenbHoe coeguHeHne — CyMMa TOKOB. MakcumanbHO
Aonyctumble 3HaueHus ana cuctembi: Uy = max (Ug,); Ig= S Ig =15 + 1y,

A. TapannensHoe coemnHeHHUe (puc. 2):
U, onpernensietcs Mo HauGOJIbIEMY 3HA-
YEHUIO OTIENIbHBIX HATPSKeHUN XOJIoC-
Toro xona, Iy — no cymme 3HayeHmit ot-
JIETBHBIX TOITYCTUMBIX TOKOB KOPOTKOTO
3aMBIKaHUS.

b. [locienoBaTenpHOE  COEAMHEHUE
(puc. 3): U, BBIMUCIISAETCS IO CyMME OT-
JIeTbHBIX 3HAYCHUM HAIPSLKEHMI XOJIOC-
ToTO X078, [) — mo HaubonblIEMy 3HaYe-
HUIO OTOEIbHBIX JOIYCTUMBIX TOKOB KO-
POTKOTO 3aMBIKaHUSI.

B. [NocnenoBarenbHO-TIapaieabHOE
coenunenue (puc. 4): Uy nim I, Beramc-
JITIOTCS TIO CYMME COOTBETCTBYIOIIIUX OT-
nenbHbIX 3HaYeHud Uy, win I .

DTOT METOI OTIpeeIeHUs] MAaKCUMaJTb-
HO JOIYCTUMBIX ITapaMeTPOB CIIEIyeT
MPUMEHSATh, B OCHOBHOM, B CJTy4ae Tpo-
CTBIX WJIA SICHO CKOMITOHOBaHHBIX COCTHA~
HeHMit. MeTroa Tipearioaraer IjiaH aei-
CTBUIA JUISI HAUXYIIIETO CIydast U TO3TO-
MYy Ia€T BBICHIYIO CTETIeHb O€30ITacCHOCTH.
MaxkcuManbHO JOIMYCTUMbIE 3HAYEHUS
UO, IO, LO u C0 MOTYT OBITb TTOJTY4YEHBI 10
rpaduKaM 3aBUCUMOCTEl MUHUMAJIbHBIX
BOCIJTAMEHSIOIINX TOKOB Y HATPSLKEHUI

Puc. 3. MocneposarenbHoe coefuHEHNE — CYMMA HaNpPAXEHUM.
MakcumanbHo fONYCTUMbIE 3HaYEHUA NAapaMeTPOB CUCTEMbI:

Ug =S Ugy = Ugyq + Ugyi Ig = max (Iy,)

ty «i». [Inst onpene-
JIEHUS UCKpPOOe30-
MAaCHOTO 3HAYCHUS
ToKka (Hampsixe- Loy

CBA3aHHOe
3nekTpooGopysoBaHue

B3pbiBoonacHas 30Ha,
30Ha knacca B-Ia (Zone 1)

_—
HUS) HEOOXOAUMO / l Uos

JUIA 3aJaHHBIX 2J1€-
KTPpUYCCKUX I1apa-

METPOB LIETIN Haii-

TU 3HAYECHUE MHU- oz

NckpobesonacHoe
3NeKTpooGopyAOBaHME

Ex ib

HHMMaJIbHOTIO BOC-

e

MJaMeHSIWero
ToKa (HarmpsKe-
HUd) Ui AaHHOU

Puc. 4. MapannenbHoe 1 nocnepoBartesbHoOe COeAUHEHUE — CYMMA Hanpsa-

B3PBIBOOIMMACHOM eHUiM U cyMMa TOKOB. MaKcMManbHO A0NYCTUMbIE 3HAYEHUs NapameTpoB

cMecH 1 3aTeM pas- cuctemst: Uy = S Uy, = Uy, + Uy, mnmn Uy = max (Ug,);

NIEJIUTh €r0 Ha KO-
appuumreHT wuc-
KpoOe3omnacHocTH, To ectb Ha 1,5. Ilpu
pacuére 1ereil mepeMeHHOTO ToKa Heo0-
XOOUMO MPUHUMATh aMIUIUTYAHbIE 3Ha-
YEHUS TOKA U HATIPSIKEHUS.

IIpumep 2. Uckpode3onacHas cxema

JIS1 TEH30M3MepeHuid

HpI/IKIIa,HI)IBaeMoe YCUIIUE TOJIXKHO
OBITH MU3MEPEHO TEH30JaTYUKOM — IIpE-

Ip=max (Ip,) nmmly=s I =1y, +1,,

oOpa3oBaTesieM, KOTOPbII MpeBpauiaet
W3MEHEHUE MPUKIIAIbIBAEMOTO YCUIIUS
B U3MEHEHHUE BJIEKTPUUYECKOTO COIMpPO-
tuBieHus. Kak npaBuio, Takoii mpeoo-
pa3oBaTesib MNPUMEHSETCS BMECTE C
MOCTOM YUTCTOHa, B KOTOPOM OJHO,
JIBa WU Jaxe BCe YeThIpe Iieya mpe-
CTaBJSIOT COOOI TEH30AaTYMKU, & BbI-
XOJTHOE HATIPSDKeHUE U3MEHSIETCS B OT-

1
JUTS B3PBIBOOTIACHBIX CMECEil OMTUMATb- Cxembl pyHKLUMOHaNbHbIe BUC cepumn Z i CBs3aHHOE
.. ! 3neKkTpoobopyRoBaHME
Horo cocrapa, TpuBenéHHeIM B ['OCT 2765 :
1 8 g
22782.5-78 «DIIeKTpOOOOPYyIOBaHUE B3pbiBoONacHas | 2765 BesonacHas
B3PBIBO3AUIUIIEHHOE C BUIOM B3pbIBO3a- 2 7 30Ha ! 4 8 30Ha
IIUATHl ,,UCKpOOe30macHasi 3JeKTpuyec- g 1 . P 5
”» I
Kasg Lernb » WIn B . 5 ! GEE Enﬁ
EN50020, Part 7, i 1
Electrical Appa- P 2764 Mocr : y
B I
ratus for Ha- .Eb a 8 YuHcToHa i 2764
1
zardous Areas 2 7 o £ Nerounuk
1
Intrinsic Safe- 9 i 4 2 nUTaHNs
= 6 Jg
! Gﬂ,ﬂﬂﬂ
4 5 i
Bl el = sl ] =
. 2964 i
= L — o3 : 2964
N x i1 8
— 2
il -‘;- - o |’K'_ = i 4 5 Curnan
. S | 3 o—, JT— |—06 :
Ml e hv4 i GEL—E
il e T bo— ——F—o5 -4
BHeLwH Wil BUA, KOHCTPYKUUM BI0KOB MCKPO3aLyu- -
Tbl Ha cTabunutpoHax cepuu Z (Pepperl+Fuchs) Puc. 5. Uckpo6e3onacHas cxema TeH30MeTPU4YECKOro npeobpasoBaHus
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B SANMNCHYIO KHNUXKY UHXEHEPA

Ta6bnuua 3. InekTpuyeckue napamerpot BUC u TeHzoaaTunka

B3pbiBo3awuiéHHoe fpynna
6 .
3N eKTPOODOPYAOBaHNE Npoussoautens E:(':::g::::;n U, B I, mA | P, mBT| L, M | C), H® | 3aBucumocts | B3pbIBO3ALMLWEHHONO
aneKTpooGopyaoBaHus
Onucanue Mopenb
Bnok uckposawmThbl .
Ha CTa6UINTPOHaX 2765 14,7 75 276 750 NHelHas IIC
Bnok uckposawmrel Pepperl+Fuchs
Wa CTa6UINTpOHaX 2764 GmbH D.95C.050 (1CLL B3) 11,6 12 30 1600 IIC
NMHelHas
Bnok nckpo3sawmTbl
Wa CTa6UINTpOHaX 2964 11,6 12 30 1600 IIC
B3pbiBo3amiéHHOE
3nle)Krpoo6u:p3L;.lA03auue fpynna )
Npoussoputens | Ceptudukar cooTBeTCTBMA U, B L, mA | P;, MBT| L M | C, HOD B3PbIBO3aWUWEHHOTO
3N1eKTPo06opyAOBaHUA
OnucaHue Mogenb
Hottinger
TeH3opmatuunk Z6H Baldwin Ex-90.C2094 23 196 1130 0 0 IIC
WHBYKTUBHOCTL M EMKOCTb COEANHUTENBHOTO Kabens: L.=1 MIH/KM
C. =110 HO/kM 05 55
WAN TEXHUYECKUE AaHHbE, MPEfOCTaBEHHbIE 4
npoussoguTenem kabens ans (=500 m
CymmapHble 3HaYeHUs MHAYKTUBHOCTU 1 EmkocTu: S L S G 05 55
BCT HAa Bapyualiluu U3MEPAEMOI0o YCUIIUA. TpOHAX, BbINIYCKACMBEIC KOMITaHUEN HbIX B OCHOBHOM BO B3PbIBOOITIACHBIX CPE-

[Mpu 3TOM HATYWK yCWJINST YCTAHOBJICH
BO B3pBIBOOIIAcHO 30He. B kauectBe
pa3aeNTeIbHBIX 3JIEMEHTOB MEXIY MC-
KpoOe30TacCHBIMU U HMCKPOOTACHBIMU
LeTsIMUA TIPUMEHEHBI OJOKW MCKpO3a-
wuThl Ha ctadbunutpoHax (BUC). B
ITaHHOM TpuMepe (puc. 5) UCTIONb30Ba-
HBI OJIOKM WCKPO3aIMUTHI Ha CTaOWIU-

Pepperl+Fuchs GmbH (Iepmanus).
[TonoOHas cuTyanusi 4acTo UMeeT Mec-
TO Ha TIPEANpPUSITUIX TOPHOIOOBIBAIO-
e, XUMUYECKON, HePTEeXUMMUUECKOH,
ra3oBOii TPOMBIILIEHHOCTHU, JJISI KOTO-
PBIX XapaKTepHBIM (PaKTOpOM SIBISIETCS
TeppuTOpUaIbHas paccpeaoTOYEHHOCTh
00BEKTOB aBTOMAaTU3allMHU, PACIIOI0XEH-

Jax.

Moct YuTcTOHA 3amMTBIBaeTCS 4Yepes
BUC Z765, koTophlit 06ecrieunBaeT M-
TaHWEe C HOMUHAJIIBHBIM 3HauYeHUEM Ha-
npsokeHust 8§ B n3mMepuTenbHOro MocTa ¢
BHYTPEHHUM comnpoTtusieHremM 350 Om.
Llens obpaTHOit cBsi3u yepe3 BUC Z764
MOXeT He WCIIOJb30BaThess. Ha mpakTu-
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B SAMNCHYIO KHNUXKY UHXEHEPA
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Puc. 6. 3aBUCMMOCTU MUHUMANBHOTO
BOCMJIAMEHAIOLLEro TOKA OT HanpsXeHus
MCTOYHWKA ANA Pa3HbIX FPYNN B3pbIBOONACHbIX
cmecei

Ke, BIIPOYEM, JOBOJIbHO YacTO TpedyeTcs
MPUMEHEHUE 3TO e OOpaTHOM CBI3U
IUTST MOCTUXKEeHUsT 60Jiee BEICOKON TOYHO-
ctu usMepeHus. CUTHAJI MUJUTUBOJIBTO-
BOTrO Marna3oHa mepenaércs B Oe3omnac-
Hy10 30HY yepe3 bBUC Z964.

B nono6HBIX cxeMax oleHKa uckpoobe-
30MaCHOCTH JA0JXKHA YYUTHIBATh COSIUHE-
HIME HECKOJbKUX NeHCTBYIOIINX CBsI3aH-
HBIX YCTPOWCTB, U YPOBEHDb B3PHIBO3AIIIN-
THl JOJDKEH OBITh B3PHIBOOE30IMACHBIM
(«ib»), maxe ecny BCE CBSI3AHHOE SJIEKT-
pOOGOpyIOBaHE XapaKTepU3yeTCs OCOo-
6GOB3PBIBOOE30ITACHBIM YPOBHEM («ia»).

Ha mepBoM 3Tame coOMOCTaBISIOTCS
3JIEKTPUUYECKHE TTapaMeTphl JIEKTPOOOO-
pyaoBaHus (Tadin. 3).

Ha BTOpOM 3Tame ompenenstorcst mpe-
NIeJTbHBIE 3HAYEHUST 2JIEKTPUIECKUX Tapa-
METpPOB CUCTeMBI. VX BBIUMCIIEHUE OCHO-
BBIBAeTCSI Ha METOJIe, OTIMCAHHOM B TIpU-
noxennn A cranmapra EN 60079-14
(Electrical Apparatus for Use in Explosive
Environments). [anee mpuBeneHbl pe-

Ta6nuua 4. MpoBepkKa ycnosuit
MCcKpo6e3onacHoCTH Lenu
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Puc. 7. 3aBMCMMOCTb MUHUMAJIBHOTO
BOCMJIaMEHAIOLLEr0 TOKA OT MHAYKTUBHOCTU
uenu

3yJIBTaThl MPUMEHEHUSI 3TOTO METOAA IS
paccMaTpruBaeMoro npumepa.

A. OrmpenensioTcss HauboIbIIe 3HaUe-
HUSI HalpsDKEHUS M TOKa B CHUCTEME IO
3HaueHusAM mapametpoB U, u I, ykasaH-
HBIM [IJISI CBSI3aHHOTO 3JIEKTPOOOOpYA0Ba-
Hus (pasnen «OmpenesieHUMe HOBBIX 3HA-
YEHUI MAaKCUMAIbHO JOMYCTUMBIX JIEKT-
pUYECKUX NTapAMETPOB»).

MakcuManbHOe 3HAYEHWE U3 OTAEIb-
HbIX 3HaueHUi Hanpskennii Uy = 14,7 B.

CyMMapHBIil TOK B TapaJIIeIbHOM 3JIEKT-
pudeckoit 1erm Iy = (75+12+12) MA =
99,0 MA.

b. [IposepsieTcs ycnoBue: HauboJblIee
3Ha4YeHME TOKa B cucteme (I;), yYMHOXEH-
HOe Ha KO3 UILIMEHT UCKPOOEe30MmacHOC-
1 1,5, He JOJKHO MpeBbIIATh 3HAYEHUS
TOKa, MOJYYEHHOTO U3 3aBUCUMOCTU MU-
HUMAaJIbHOTO BOCIUJIAMEHSIOLIETO TOKA OT
HaIpsKeHUsS UCTOYHUKA B OMUYECKOW
LIeTH JUISI COOTBETCTBYIOIICH IPYyMIIbI 3J1e-
KTPOOOOPYAOBAHUS TPU MAKCUMAIbHOM
3HAYEHUU HampskeHus B cucreme U
(puc. 6).

MutnumansHoe BOCMNJaMeHsaAoLlee HanpaxeHue, B

Puc. 8. 3aBMCMMOCTD MUHMMAJIBHOTO
BOCMJIAaMEHAIOLLEro HanpaXKeHUsa 0T eMKOCTH
uenu

OMUYECKOU LIeMU MOKHO CYUTATh BBIMOJ-
HEHHBIM.

B. MakcumanbHO HOIyCTUMOE 3Haye-
HUe MHAYKTUBHOCTH L, onpenessieTcs u3
3aBUCUMOCTU MUHUMAJIBHOTO BOCIUIaAME-
HSIOIETO TOKA OT UHAYKTUBHOCTU LIETU
U HaIpsDKEHUST UCTOYHUKA TSI COOTBET-
CTBYIOLIEH MOATPYIIBI 3JIEKTPOOOOPYI0-
BaHUS MO HauOOJbUIEMY 3HAYEHUIO TOKa
B cucteMe (1), YMHOXKEHHOMY Ha KO2(h-
duuueHt  uckpobesomacHoctn 1,5
(puc. 7).

st 3HaueHns Toka 148,5 MA moryya-
eM 4 MIH 1151 TOATPYIITBI 3JIEKTPOOOOPY-
noBanust 11C.

I'. MakcuMasibHO JOIyCTUMOE 3Haye-
Hue émroctu C, onpeiesisieTcst U3 3aBU-
CUMOCTH MUHUMAJIBHOTO BOCILIAMEHSIIO-
1LIETO HAMPSDKEHUST OT EMKOCTHU LIENU BO-
JIOPOI0-BO3YIIHOW cMecu (Moarpymna
I1C) no HaubGosbLIEMY 3HAYEHUIO HATIPSI-
xeHust B cucreme Uj, YMHOXEHHOMY Ha

Ta6nuua 5. OnpepeneHne TeMnepaTypHbIX

W3 rpadmKkoB Ha puc. 6 BUIHO, YTO TIPHU Knaccos
Nckpo6esonacHoe _
3nekTpoobopypo- | Yenosue (BA3aHHoe HarpsKeHNH UO_M"7 B nnist B3puisoomac- MakcumanbHas
BaHue-+napamerpsl [ nckpo6eso- | anekrpoo6opy- Hoit cMmecu moarpynmbsl [IC (Bomopomo- TemnepaTypHblit Knacc Temneparypa
coeAuHUTENIbHOU nacHoOCTU AOBaHue noBepxHOCTH °oC
nUHUM BO3IYIIHAsI) MaKCHMMAaJIBHOE IOITYCTHUMOE §
(0+55) HO £ 620 HO 3HaUeHME TOKa KOPOTKOTO 3aMbIKaHUS T 450
I = 980 MA, 4TO CYIIECTBEHHO MPEBbI- T2 300
(0+0,5) MIH £ 4 mlH MaKc. ’ it P
maeT IO 1,5 =99 MA 1,5 = 148,5 MA. T3 200
23B * 14,78 CienoBaTelIbHO, YCIOBHE HCKPOOE30- T4 135
196 MA 4 99,0 MA MAaCHOCTH B COOTBETCTBUM C 3aBUCHMOC- - 00
TbI0 MUHHMMAJILHOTO BOCIUIAMEHSIOIIETO
1130 mBT ¥ 364 mBT T6 85
76 TOKa OT HampsiKeHWUs] UCTOYHUKA ISt
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B SANMNCHYIO KHNUXKY UHXEHEPA

ko3(duumreHt uckpobdesonacHoctu 1,5
(puc. 8).

N3 puc. 8 BUmIHO, 4TO MpU HAMPSIKEHUU
14,7 B -1,5=22,05 B st BOmopomo-Bo3-
nymHoit emecu (noarpynna I1C) makcu-
MaJIbHO JOIYCTUMOE 3Ha4eHUE EMKOCTHU
paBHO 620 HD.

J. TlpoBepsieTcs yciioBue: MaKCUMAaJIb-
HO pomycTtiuMble 3HaueHus Cy u L Moyk-
HbI YIOBJIETBOPSITh TPEOOBAHUSIM UCKPO-
0€30MacCHOCTH JIEKTPUYECKON LEeTH.

DT TpeOOBaHUS OMPENENSIOT YCIOBUS
HUCKPOOE30MaCHOCTU SJIEKTPUUECKON 1ie-
MU TOJIBKO C OJIHUM CBSI3aHHBIM 3JIEKTPO-
YCTPOWCTBOM.

[1pu onieHKe MCKPOOE30MACHOCTH yUu-
TBIBAETCSl COCNVHUTENbHAS JIUHUS UIU-
Hoit 500 M ¢ C =55 n®, L .=0,5 mln
(Tabm. 4).

E. Onpenensiercsi rpymnmna B3pbIBO3a-
LIMIIEHHOTO 3J1€KTPOOOOPYIOBAHUS CUC-
TEMBI, C YYETOM TOTrO, JUISl KAaKOTO THUIIa
B3PBIBOOIIACHOW CMECU BBIOMPAIUCH 3a-
BUCHMOCTH MUHMMAJILHBIX BOCIIJIAMEHSI-
IOILLMX TOKOB U HANPSKEHUIA.

Bcé snexkTpoobopynoBaHue 0omo0peHO
IUJIS1 UICTIOJIB30BAHMS B BOIOPOJ0-BO3 /Y1 -
Hoii cmecu IIC. Bee 3HaueHus: mapameT-
POB TOJIyYEHBI U3 3aBUCUMOCTE! MUHM-
MaJIbHBIX BOCIIAMEHSIIOIIMX TOKOB U Ha-
MPSDKeHU  [UIST BOIOPOMIO-BO3MYIITHOMN
cMmecu (moarpymma IIC). IMockonbKy nc-
KpOo06e30IMacHOCTh TTOATBEPXKIEHA B COOT-
BETCTBUM C 3TUMU TapamMeTpamMu, CUCTe-
Ma YyIOBJIETBOPSIET TPeOOBAHUSIM IS
TTOTPYIIITHI B3PBIBO3AIIUIIIEHHOTO JIEKT-
poobopynoBanus 11C.

XK. OmnpenensieTrcss Tpymnma B3pBIBO-
OTIaCHOW CMecH ra30B M MapoB B 3aBUCH-
MOCTU OT BEJIWYMHBI TeMIIepaTyphl ca-
MoBocIITaMeHeHus. JIJisi B3pBIBO3aIIu-
MEHHOTO 3JIEKTPOOOOPYIOBaHUS TPYII-
el [1 B 3aBUCHMMOCTH OT 3HAYEHUST MaK-
CUMaJIbHOUM TeMIIepaTyphbl MMOBEPXHOCTH
yCTaHaBIUBAIOTCS TeMIlepaTypHbIe
KJIacchl, ykazaHHble B Tabmuie 5 (FTOCT
22782.0-81  «DaekTpoobopymoBaHue
B3pbIBO3alUIIEHHOEe. O0UIMe TexHU4Ye-
ckre TpeOOBAaHUS W METOIbl WCIThITa-
HUil»). MakcuManbHasi TeMmIieparypa
TTOBEPXHOCTH OTIpefielisieTcs: o hopmy-
ne:

T= l)O'Rth + TOKp.

3nech

T — MmakcuMmanibHasl Temreparypa mo-
BepxHocTH, °C;

P, — MakcuMaibHasi MOIIHOCTb, BbI-
nessieMasi UICTOYHUKAMU SHEPTrUuu ¢ Ju-
HEWHBIMU BOJIBT-AaMIEPHBIMU XapaKTe-
PUCTUKAMU, OINpeAesieTcsl U3 COOTHO-
HIeHUST

Py=1yU, /4,

Iy, MA
400

300 \
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Moprpynna
3N1EKTPO3aLNILEHHOTO
anekTpoo6opynosaHus IIB
La=1mlH

LAY

Uy=f(C,) - 3aBucumoctu —
MUHWUMANILHOMO BOCMIAMEHSIOLLEro
HanpsXeHUs OT eMKOCTH Leni
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L[]

0.5 ) ‘ 0,2 1 ,0 5 ‘ ,03
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1 — 3aBMCUMOCTb MUHUMAJILHOTO BOCTIAMEHSIOLLEro TOKa OT HanpsaxeHua pna MHOYKTUBHOCTYU Lienu La=1 mIH

2 — 3aBMCMMOCTb MUHMMA/IbHOTO BOCMIAMEHSAIOLLEro TOKa oT HanpsxeHua pna OMMYECKOW Lenu

Puc. 9. 3aBUCMMOCTU MUHUMANIBHOTO BOCNNIAMEHAIOLLEr0 TOKA OT HaNPAXKEHUA ANA CXEM

C HeNIMHEeMHbIMU 3J1IeMeHTaMU

Ry, — TemioBoe
(°C/Br), cienmbunmpyeTcsi TpOU3BOI-
TeJleM KOMIUIEKTYIOIIUX U3ACIUA;

TOKp. — TemIeparypa OKpyXaroulen
cpensl (06braHO puHUMaetcs 40°C).

COIIPOTUBJICHUEC

OLEHKA UCKPOBE3OMNACHOCTH
CXEM C HEJIMHEMHBIMU
JNIEMEHTAMM

OTuér W39 PTB

Otuér W39 PTB onucsiBaeT METOAUKY
OLIEHKM MCKPOOE30MacHOCTU LieTeil CBs-
3aHHOTO 3JIEKTPOOOOpPYNOBAHMS, HE BCE
KOMITIOHEHTbl KOTOPOTO WMEIOT JIMHEH-
Hble BOJIBT-aMIIEpPHbIE XapaKTEPUCTUKU.
B sTOM ciydae onpeneneHrue MakCUMallb-
HO JOITyCTUMBIX JIEKTPUYECKUX TTapame-
TPOB TYTEM TPOCTOTO CIOXKEHUST 3HaUe-
HUI TTapaMeTpoB YK€ HEBO3MOXKHO U Tpe-
Oyercst 00paboOTKa CIOXHBIX 3aBUCHUMOC-
Teli U BOJIBT-aMIIEPHBIX XapaKTEPUCTUK.
PeanbHas BoJbT-aMIiepHasi XapakTepuc-
THKa B HOPMAaJbHOM peXWMe paboThI
3JIEKTPOOOOPYIOBAHUS WK B aBapUIHBIX
pexuMax TMoJjydaercs MyTéM rpaduyec-
KOTO CYMMUPOBAHUST BEIXOIHBIX XapaKTe-
PUCTUK, aHAJOTUIHOTO OTMCAHHOMY B
paznene «OmpeneneHe HOBBIX 3HAYSHUN
MaKCUMAJIBHO JOIYCTUMBIX 3JIEKTpUIeC-
KUX TapaMeTpoB». DTO CyMMHPOBaHUE
BBIXOJHBIX XapaKTEPUCTUK TIPENICTABIEHO
Ha rpaduKe 3aBUCUMOCTEU MUHUMATb-
HBIX BOCIUTAMEHSOIMX TOKOB (I, ) u Ha-
MPSKEHU, KOTOPBIE MCMOJB3YIOTCS IS
OIpeNieIeHUs OLIEHKU UCKPOOEe30IacHOC-
™4 (puc. 9). 3aBUCUMOCTU MJIs1 TIpe/CTa-
BUTEJbHBIX B3PBIBOOMACHBIX CMECEll OIl-
tuManbHoro coctana (IIA, IIB, 1IC), ko-
TOpbIE PA3INYaIOTCS BETUUYMHAMYU MaKCH-

MaJIbHO JOIMYCTUMBIX 3HAYEHUN WHIYK-
TUBHOCTU 1ienu, npuBeaeHsl B [OCT
22782.5-78 «DeKTpoobopynoBaHUE
B3PBIBO3ALIUILEHHOE C BUAOM B3pbIBO3a-
IIUTBL ,,UCKpOOe3omacHasl 3JeKTpuYec-
Kag uens”», [Ipunoxenue 3.

B tabauie 6 mokasaHbl MATh MaKCU-
MaJIbHO JOMYCTUMBIX 3HAYEHU WHIYK-
TUBHOCTU (BOCIUIAMEHSIIOIINE TapaMeT-
pbl ONpPEAEIIOTCS IS Leneil ¢ TAKUMU
3HAYEHUSIMU WHIYKTUBHOCTU) JUISI TIOA-
TPYMIT B3PHIBO3ANIUIIEHHOTO B3JIEKTPO-
o6opynoBanus 1IC (mpencraButenbHast
BOJIOPONIO-BO3ayIiIHasi cMech) u 11B (3Tu-
JIEHO-BO3AYIIHAS CMECh).

Kaxmass 3aBUCUMOCTh MUHUMATHHOTO
BOCIITAMEHSIONIETO TOKA OT HATIPSDKEHMST
(puc. 9) npencrapiaeHa AByMsI OTpaHUYU-
BaIOIUMKA KPUBBIMU M HAOOPOM BOJIBT-
aMITepHBIX XapaKTepUCTUK: KpuBasi 1 co-
OTBETCTBYET WHIYKTUBHOW IIeTI, KpU-
Basi 2 — pe3WCTUBHOM LIETTH.

Mpoueaypa oueHkn
UcKpo6e3onacHoCcTH

[Ipemraraercst cinenyroniast npolenypa
OIIEHKYU UCKPOOE30TTaCHOCTH TIETTH.

A. CymmapHasi BBIXOIHAsI XapaKTepyc-
TUKa OTIpeNieNsieTcss TpauIeckuM Ccym-
MUPOBAHNEM BBIXOIHBIX XapaKTEPUCTUK
JUTSI HOPMAaJIBHOTO PEXVMa paboTHI 3JIEKT-
pPOOOOPYNOBAHUS U ABAPUIHOTO PeXUMA.

b. Iloarpynmna B3pbIBO3aIIUIIEHHOTO
3JIEKTPOOOOPYIOBaHUS TOJIKHA OBITh OI-
penenieHa B 3aBUCMMOCTH OT TIapaMeTpOB
B3pPBIBO3AIIUTEI, TIPUMEHSIEMBIX IS
B3PBIBOOITACHBIX CMECeil COOTBETCTBYIO-
muX Kareropwii. B mpuBeneHHOM nanee
mpuMepe OJIOK TMHUTaHUS OTHOCUTCS K
MOATrpYyIIe 3j1eKTpoodopynoBanus 1B u
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B SAMNCHYIO KHNUXKY UHXEHEPA

Ta6nuua 6. MakcMmManbHO AONYCTUMbIE
3HaYeHMA UHAYKTUBHOCTYW pasHbIX NOArpynn

3/1eKTP006opyAOBaHMA
Moprpynna MakcumanbHo
B3pbIB03aLWMILEHHOTO AONYCTUMOE 3HaYeHne
3NeKTpoo6opyaoBaHus MHAYKTUBHOCTY L;, MIH
0,15
05
IIC 1
2
5
05
1
1B 5
10
25

OIpeessieT OCHOBHYIO KaTETOPUIO B3pbI-
BOOIACHOI CcMecH, KOTOpasl JOJIKHA CO-
OTBETCTBOBATh KJIACCU(DPUKALIMYU B3pPBHIBO-
OIMACHBIX CMECEil TOPIOYMX Ta30B U MapoB
C BO3/IyXOM B OINPENEIEHHOM MECTE.

B. CymmapHoe 3HaueHre MHIYKTUBHOC-
TU JIEKTPUIECKOU TIETTN BBIYUCIISIETCST U3
CYMMBI MAaKCUMAaJTLHO TOTTYyCTUMBIX 3HaYe-
HUIi WHIYKTUBHOCTEW OTHETHHO B3SITBIX
9JIEKTPOTEXHUYECKUX YCTPOUCTB L; 1 mH-
IYKTUBHOCTU COCTUHUTEIBHOU JTUHUM.

I. CymmapHOoe 3HaueHUE EMKOCTH
SJIEKTPUYECKON LEMU BBIYUCISETCH U3
CyMMbl MaKCUMaJIbHO JOMYCTUMBIX 3Ha-
yeHuil €MkocTu C; OTHENTBHO B3ATHIX
3JIEKTPOTEXHUYECKUX YCTPOMUCTB U EMKOC-
TU COEINHUTEIbHON JIMHUM.

J. CyMMapHas xapakTepucTuKa, mory-
YEHHas B MyHKTE A, MOACTABJIsIETCS B 3a-
BUCUMOCTh MUHUMAJIBHBIX BOCTUIAMEHSI-
IOIITUX TOKOB W HATIPSKEHUH TS TIPECTa-
BUTEJIbHOW B3pPBIBOOIMACHOI CMECH, BBI-
OpaHHOII B COOTBETCTBUU C TTOATPYIITION
B3PBIBO3ANTUIIIEHHOTO 3JIEKTPOOOOPYIO-
BaHUS ¥ CYMMapHOU WHAYKTUBHOCTHIO.

E. Ananusupyemasi cxema sIBJIIeTCs Uc-
Kpo0Oe30MmacHoOi, eciu cymMMapHas €M-
KOCTb, OTIpenieI€HHast B yHKTe [, He Tipe-
BBIIIAET 3HAYEHMSI, KOTOPOE TOTydaeTcst
u3 TpaduKa 3aBUCUMOCTH MUHUMAIBHO-
IO BOCITJIAMEHSIONIETO HAMPSIKeHUs OT
émkoctn wermm C,, To ecThb Kpubas |
(puc. 9) He mepecekaeTcs C CyMMAapHOIA
BBIXOJTHON XapaKTEPUCTUKOM.

TIpumep 3. Cxema ¢ HeTMHEHHBIMA

3JIeMeHTAMH

DToT npumep B3AT U3 otuéta W39 PTB.
CxeMa coegWMHeHUs TIpuUBedeHa Ha
puc. 10. ITpu HopManbHOM pexxrumMe pado-

A. Unpukartop
BcnomoratenbHbin

C MAapKUPOBKOM UCTOUHMK

BcnomorartenbHbin

B. 3anucbiBarowee ycTponcTeo

UCTOUHMK C MAapKUPOBKOU B3PbIBO3ALUUTDI

B3PbIBO3ALYUTbI [ Ex ib IIC
Ex ib IIC Y Y Ug=10 B; 1,31 A;
U0=12,0 B; PO=10 mBT; L0=36 MIH;
I,=133 mA; ‘ Cy=200 mx®.
PO=0,4 BT; HaxoauTcs B NacCUBHOM COCTOSIHUY,
Lo=1.8 mlh; B HOPMaJIbHOM peXuMme paboTbl
Co=1,7 mk®. BcnomorarensHblit
Haxogutcs 7| VS LLLE C. UCTOYHUK NUTaHUA
B NacCCUBHOM 7 C MapKNPOBKOIA B3PbIBO3aL4UTDI
COCTOSHMUY, Ex ib IIB
B HOPMANIbHOM == = fmm o == & mm|s o o e o e s U0=15'7 B; IO=100 MA;
pexwume paboThbl Py=1,57 Bt; Lo<1 MlH;
Co< 650 HO.
Ananusarop AKTUBHbIN
cycunutenem

0...20 MA

B3pbiBoonacHas 3oHa

Puc. 10. Mpumep cxembl C HENUHENHBIMU 3IeMEHTaMM

TUMble 3HAYEHUS TOKA U HAMNpPsKEHUS
JIOJXHBI OBITh OTIPE/IeICHbl U3 3HAYCHUI,
npuBeneéHHbIX B CepTuduKaTe COOTBET-
cTBUS (MMPOTOKOJIE UCTIBITAHUIA) JUISI HAU-
XYILIETO ClIy4yasi aBapUHHOIO pexuma.
OTU MAaKCUMAIbHO IOMYCTUMbIE 3HAYe-
HUS MOJTyYaloTCs TOCPEACTBOM rpaduyec-
KOTO CJIOKEHMSI TOKOB U HAIIPSDKEHUN U3
WHAWBUIYAIbHBIX XapaKTePUCTUK BCETO
CBSI3aHHOTO 3JIEKTpoOoOOpynoBaHus. Tak
KaK WCTOYHWK TIUTAHUS DPACCUUTAH [T
HUCIOJb30BaHUS B MPEACTABUTEIbHON
B3pbiBoomnacHoit cmecu IIB mpu mMuHu-
MaJIbHOM
1 mIH (apyroe aneKTpoobOpyIOBaHUE 10-

3HAYCHUN HHAYKTUBHOCTHU

MycKaeT MOJKJIIOUYEHUE WHIYKTUBHOCTEMH
1,8 mIH 1 36 MIH COOTBETCTBEHHO), OIIpE-
nenéHHas rpaduyeckd CyMMapHasi Bbl-
XO[Has Xapakrepuctuka (puc. 11) BHO-
cutcsl B TpaduK 3aBUCUMOCTH MUHU-
MaJIbHOTO BOCIUJIAMEHSIOIIETO TOKa OT
HanpsDKeHUs! MPU MaKCUMAJIbHO JOMyC-
TUMOM 3HAUYe€HWWM WHAYKTUBHOCTH TENU
L,=1 mIH juist aTUIIEHO-BO3MIYITHOM CMe-

L, MA
300

133+

—— - TOK 1 HanpaxeHne

cu (moarpynmna [IB, puc. 12) u ananuzu-
pyeTcs Ui ciyvasl yBeJIMYEHUSI TOKOB U
HanpsKeHU B Haubosiee HebIaronpusiT-
HOM aBapUHOM pexXuMe.

AHanusupyemasi cxema (puc. 10) ¢ mak-
cuMajibHbIMU 3HaveHusmu U,=28,7 B,
1,=264 MA, P,=1,9 Br, Ly=1 wmlh,
Cy=0,12 MK® (CM. BBIIEJIEHHYIO CHHUM
1IBETOM Ha rpaduke puc. 12 KpuBylo U3
cemerictsa 3apucumocteit Uy ot C,) sB-
JigeTcsl OMYCTUMOM, TaK KaKk cyMMapHas
BBIXO/IHASI XapaKTEepUCTUKA He TepeceKa-
eTrcs ¢ KpuBoii 1.

[lonaras, 4To CBSI3aHHOE 3JEKTPOODO-
pyioBaHUE (UICTOYHUKU MUTAHUS, CaMO-
MUCLBI, UHAUKATOPBI) HE UMEET KaKUX-
JIU0O BHYTPEHHUX UHAYKTUBHOCTEN U eM-
KOCTe#, KOTOpbIe MOTYT MOBJIMSTh HA UC-
Kpo0e30MacHOCTb 3JIEKTPUYECKON LIETH,
MaKCUMaJbHO JOIMYCTUMbIE 3HAYECHUS
UHAYKTUBHOCTH 1 MIH u €MKocTu
0,12 Mx® cumnTatoTcs pactpeaeaeHHbBIMU
MEXY aHAJIU3aTOPOM U COETUHUTETbHBI-
MU KaOesIsIMU.

- CyMMapHasi BbIXO[{Has XapaKTepPUCTHUKA NPY CII0KEHUN TOKOB
===+~ CyMMapHas BbIXOAHAA XapaKTEpPUCTUKA NPU CNOKEHUM HAMPAKEHUT

31

ThI 3HeKTpOO60pyﬂOBaHI/Iﬂ AKTUBHBIM ::~... U, B

JABYXITOJIIOCHUKOM ABJIACTCA TOJIBKO MC- 0 5 10 15 20 25 30
78 TOYHUK MUTaHUS. MaKCUMaJIbHO OOMYC- Puc. 11. Mpumep rpacuyecKoro onpeaeneHns CyMMapHbIX BbIXOAHBIX XapaKTePUCTUK
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SBAMUCHYIO KHMUXKY UHXEHEPA

SAKAIOYEHME
[Ipy mpuUMeHEHUU BIEKTPOTEXHUYEC-

KUX YCTPOWCTB C BUJIOM B3PBIBO3AILIUTHI

«rcKpobe3onacHas 3JeKTpuyecKas 1enb»

HEOOXOIUMO PYKOBOJCTBOBATHCS PSIOM

OCHOBHBIX TpeboBaHuiA [1].

1. UHOyKTUBHOCTb U EMKOCTb UCKPOOE30-
MACHBIX LIETICH, B TOM YKCJIE COEAUHU-
TEJIbHBIX KabeJeil U MPOBOIOB, EMKOCTh
U WHIYKTUBHOCTb KOTOPBIX OMpEAesi-
eTCsl TI0 CITPAaBOYHBIM XapaKTEPUCTH-
KaM, pacy€éToM WM WM3MEpPEHUEM, He
IOJDKHBI  TIPEBBIIIATE MaKCUMAaTbHBIX
3HAUEHWI, OTOBOPEHHBIX B TEXHMYEC-
KOI JTOKYMEHTaluu Ha 3Ty 1enu. Eciau
MIOKYMEHTaInei TIPEATTUCHIBAIOTCS
KOHKpPETHBII TUI Kabensi (MpoBona) u
ero MakcUMasbHas JUTMHA, TO UX U3Me-
HEHMe BO3MOXHO TOJIBKO MPU HATMIUU
3aKJTIOUEHUST KOMIIETEHTHOM OpraHu3a-
MM B COOTBETCTBUU C TPEOOBAHMSIMU
T'OCT 12.2.021-76 «Cucrtema craHmap-
TOB 06€30ITaCHOCTHU Tpyda. DIEeKTPoo6Oo-
pynoBaHue B3pbIBo3amminéHHoe. [lo-
PSIIOK COTJIACOBAHUS TEXHUIECKOU JI0-
KyMEHTAIINW, TIPOBEeHUST UCTIBITAHWH,
BBIAYM 3aKJTIOYCHUN W CBUIETEITLCTBY.

2. B uckpobe3ormacHbie eTu MOTYT BKITIO-
4YaThCsl M3IENUsI, KOTOPhIe TPETyCMOT-

Iy, MA
400

300 \

200

L,
=
?UO =0Ca
|
[

Noarpynna
3NeKTPO3alLMLEHHOTO
anekTpoo6opynosaHus IIB
La=1mlH

100 \

Up=f(C,) — 3aBucumoctu

MWHWUMANbHOro BoCnjaameHALwero
HanpseHua oT eMKOCTU Lenun

CymMMapHas BbIXOAHAA XapaKTepucTuka

5 10 15

20

25 30 35 Uy B

1 - 33aBUCUMOCTb MUHUMANLHOIO BOCMN/IAMEHAIOLIErO TOKa OT HanpaXeHua Ana MHOYKTUBHOCTK Lenu La=1 mIH

2 — 3aBUCUMOCTb MUHUMAILHOTO BOCMIAMEHAIOLEro TOKa oT HanpaxeHuna pna OMMUYECKOM Lenu

Puc. 12. Mpumep aHannsa cyMmMapHOIA BbIXOAHOM! XapaKTEPUCTUKU

pPEHBI TEXHUIECKOU TOKYMEHTAINei Ha
CHCTEMY U UMEIOT MapKUPOBKY «B kom-
TJIeKTe...(YKa3blBae€TCsl COKpallEHHOE
HaMMEHOBaHUE KOMIUIEKTa 3JIEKTPO-
000pyIOBaHUSI UK CUCTEMBI)». [lomyc-
KaeTcsl BKJIIOYATh B 3TU LMW CEPUIHHO
BBITTyCKaeMble JaTYMKU OOIIEro Ha3Ha-
YeHUsI, He UMeIole COOCTBEHHOTO 1C-
TOYHUKA TOKA, UHAYKTUBHOCTU WU EM-

KOCTH ¥ yIOBJIETBOPSIONINE T1. 4 HACTO-
saumx TpeboaHuil. K Takum naTyvkam
OTHOCSITCSI CEepUAHO BBIITyCKaeMble
MPUOOPHI OOIIETO Ha3HAUYEHUSI: TEPMO-
METpbl COMPOTUBJICHUS, TEPMOSJIEKT-
puyeckue npeodbpazoBaresu (Tepmorna-
pbl), TEPMUCTODPBI, (POTOSJIEMEHTHI U
MOoAOOHbBIE UM U3ENUS, BCTPOCHHBIE B
3alIUTHbIE 000JIOYKHU.

79
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B SAMNCHYIO KHNUXKY UHXEHEPA

3. llensb, cocrosiiias U3 CEPUIHO BBIMYC-
KaeMbIX TepMOIIapbl U TFajlbBAHOMETPA
(MUWUTMBOJIBTMETPA) OOIIETO Ha3Haue-
HUS, SBJISIETCS UCKPOOE30MacHOW ISt
J11000¥ B3pBIBOONACHON Cpeibl MPpHU yC-
JIOBUU, YTO FAJIbBAHOMETP HE CONEPKUT
B cebe JIpyrux HeMCcKpoOe30ImacHBIX
3JIEKTPUYECKUX lieTnedd, B TOM 4Yucie
TTOACBETKY IIIKAJIBI.

4. B nckpobe3o1macHbIe e MOTYT BKITIO-
YaTbCSI CEPUIMHO BBIMTYCKAaeMBIE TIepe-
KJIIOYaTeNu, KJIIOUU, COOPKU 32KUMOB U
T.I. OOLIETO Ha3HAYEHUS TMPU YCIOBUU,
YTO K HUM HE TOIKITIOUEHBI IPYTHE UC-
KpoOe3omacHbIe eI, OHU 3aKPBITHI
KPBIIIKOI ¥ OIJIOMOMPOBAHBI, UX U30-
JISILIUST pacCuMTaHa Ha TPEXKPATHOE HO-
MWHAJIbHOE HAaIpsKeHUe MCKpobe30-
rnacHoi 1ernu, Ho He MeHee yeMm 500 B.
DTa CcTaThd 3aBepliaeT LUK CTaTei,

MMOCBAIIEHHBIX BOIPOCAM pealn3alliu

SJICKTPUYECKOM 9aCTH CUCTEM aBTOMATH-

3allM1 BO B3PHIBOOITACHBIX 30HaX. Paccma-

TPUBAJIOCh B OCHOBHOM MCITOJIb30BaHUE B

CHCTeMaxX aBTOMAaTU3aIlUU TEXHOJOTUIEC-

KUX TIPOLIECCOB B3PBIBOOIACHBIX ITPOM3-

BOJICTB 3JIEKTpo0oOopyaoBaHus rpymisl 1.
YaureiBasi crieninPUIHOCTh TIPUMEHEHMUST
PYIHUYHOTO B3PHIBO3AIIUIIIEHHOTO 3JIEK-
TpooOOpyNOBaHUS (IEKTPOOOOpPYIOBa-
HUe Tpymmbl ), mpemHa3HaAuYeHHOTO TSt
MO3EMHBIX BBIPAOOTOK MIAXT W PYIHU-
KOB, OMACHBIX IO razy WIK MbUIM, 31ECh
€ro He paccMaTpUBaJIu.

Heob6xonrMo noMHUTB, 4TO BCE B3PBIBO-
3aIUINEHHOE 2JIEKTPOOOOpyIOBaHUE, B
TOM 4HMcjie UMIOpTHOE, rpynisl 11 (amekT-
poobopynoBaHue s BHYTPEeHHEW W Ha-
PYXHOU! YCTaHOBKH, KPOM€ DPYTHHUYHOTO
B3PBIBO3AIIUAIIEHHOTO) JTOKHO WCITBITHI-
BaThCSI B POCCUUCKUX AKKPETUTOBAHHBIX
HCTIBITATENIBHBIX J1A00paTOpUsIX (LIEHTPAX)
Ha COOTBETCTBUE TPEOOBAHMSIM JECTBYIO-
mux [ocymapcTBeHHBIX cTaHgapTos: TOCT
22782.0 — TOCT 22782.7, TOCT 12.2.020 u
[OCT 12.2.021 — ¥ IOJTy9IUTH CBUAETENBCT-
BO O B3PbIBO3ALLIMIIEHHOCTU, YTBEPKIEH-
Hoe [laBrocsHepronagzopom Poccuu. B
HaCTOsIIIIee BPeMsT B COOTBETCTBUU C TTHCh-
MoM  [aBrocsnepronamzopa Poccum
Ne 42-04-04/417 ot 30.09.97 akkpenurtoBa-
HBI TPU WCIIBITATEIbHBIX 1IEHTPa, HAXOMIsI-

mmxcst Ha Tepputopun Poccutickoit Mene-

palyy 1 yIOJTHOMOYEHHBIX TTPOBOIUTH CO-

IJIACOBaHME TEXHUYECKOU JTOKyMEHTAIlUU

Ha B3PHIBO3ALIUINEHHOE 3JIEKTPOOOOPYIO-

BaHUe, WUCTIBITHIBATh 00pa3Ilbl TAKOTO 000-

pynoBaHusI U O0QOPMIIATH COOTBETCTBYIO-

1IMe 3aKJTIOYEHMST VI CBUIETENThCTRA:

1. POALI-BHUNDD, 1. Capos.

2. U’ um. A.A. CkounHckoro, T. Jlo-
6epiel MockoBckoi 001aCTH.

3. BoctHUMU, 1. KemepoBo. @
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1. [TpoekTHpOBaHKE CHCTEM aBTOMATH-
3allUM  TEXHOJOTMYECCKUX IIPOIECCOB:
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