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1. OBLWME CBEOEHUA

1.1. HasHauyeHue
N3BewaTtens oxpaHol nepumetpa (MOI) «TOMOJb» (B AanbHenwem
«mM3Bellatenby) npegHasHadeH aAng  paboTbl B cocTaBe aBTOHOMHOM UMK

MHTerMpOBaHHOﬁ CUCTEMbI OXpaHbl 00beKkToB MO nepnMeTpy OXpaHFIeMOIZ 30HblI,
OTLIy>K,D,eHHOI71 orpaxgeHmnem u3 pagepeBAHHbIX, KUPMUYHbIX, MOHOJIUTHbIX BEeTOHHbIX
3860pOB nUnn rmbkux ceTyaTbIX orpa>+<,u,eH|/||7|, a TaKxe I'IOBerHOCTeIZ CTEH N OpPYrnx 30H
OTHYXXOEHUA.

N3BewaTtenb, obecneymMBaeT KOHTPOSNb MepMMETpa OXPaHAEMOW 30Hbl MNpwu
MOMOLLUM YYyBCTBUTENbHbIX 3nemeHToB (Y3), yYCTAHOBMNEHHbIX Ha OrpaxaeHuwu.
MexaHnyeckme konebaHus orpaxgeHusi B MOMEHT MpPeodoSieHNs ero HapylumTtenem
(nytem nepenasa 6e3 nNpPUMMEHEHMS TEXHUYECKUX CPEeACTB WnuM paspyLleHus
orpaxxgeHus) npeobpasyloTcs B 3NEKTPUYECKMe CUrHanbl U Yyepes npeaBapuTesibHble
yeunutenu (MY) nogatotca Ha 6nok obpabotkm curHanos (BOC) ons nocnegytowlen
o6paboTku. MNpn obHapyXeHMM HapyLLUeHUs nepumeTpa UM NOBPEXOEHUM INIEMEHTOB
nsBewatenss OPMUPYIOTCA COOTBETCTBYKOWME curHanbl Ha [lynbT NpuemHo -
KoHTponbHbIn (MMK) unn B cuctemy cbopa n oTobpaxeHus wuHdpopmaumm (CCOW)

OXpaHsiemMoro obbekTa.
1.2. XapaKkTepucTuku nsBsellartens

1.2.1. TexHU4YeCKne XxapaKTepUCTUKU

KonunyectBo OXpaHAeMblX 30H

2 (HesaBuCHMbIE)

YyBCTBUTENbBHbLIN 3MIEMEHT:
— TpuboanekTpuyeckumn kabenos (T)
— Agatyuk BubpaumonHbiv (B)

A0 200 M Ha 30HY
00 40 WT. Ha 30HYy

[nana3soH paboumnx yacTtoT

0,75-800 Iy

KonuyecTBo 4acTOTHbIX KaHA/10B BblAENEHNS
CMrHana obHapy>xeHus

10

BeposiTHOCTb 06HapyeHust

He meHee 0,95 c goBepuUTENbHOMN
BeposTHocTbo 0,8

YacTtoTa NoXHbIX TpeBor

He 6bonee ogHou 3a 750 y

3ne|<TponMTaHme OT UCTOYHUKA NOCTOAHHOIO TOKa
Hanps>XeHNeM

10-30B

MoTpebnsiemas MOLWHOCTb

He bonee 0,8 BT

Bbixoab! WNendgoB TPEBOXHOW cUrHanusauum
(LUC)

TpeBora B 30He 1,
TpeBora B 30He 2,
HeucnpaBHOCTb U3BeLLLATENS

Bpewms yaepxaHus nsseweHuns « TPEBOIA»

10 cexk.

Bpemsa yaepxaHus nsselleHus
«HEWCIPABHOCTb»

00 yCTpaHeHNA HencnpaBHOCTU

Buabl Heuncn PaBHOCTH

06pbIB/KOPOTKOE 3aMblkaHne Y
nUnu nuHuM ceasm (kpome LWC),
nponagaHve nuTaHus,
BCKpbITWE Kopryca.

Bpewmsi Bbixoga Ha pabounin pexmm

He bonee 30 cek
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CpeaHsst HapaboTka Ha OTkas 60000 yacos

Pabouunn gnanasoH Temnepartyp -40° - +50° C
- C MOynem nogorpesa -55° - +50° C

CTteneHb 3aWmTbl KOPNYCOB COCTABHbLIX YacTeN IP 65

1.2.1. AneKkTpuyeckne xapakrepuctuku LLIC

HOpPMaribHO Pa3oOMKHYTble

Tun KOHTaKkTOB
koHTakTbl MOS pene

CoctosiHune kntoven LLC B aexypHOM pexnme KoY 3aMKHYT
MakcrmansHoe KOMMYTUPYEMOe HanpsixeHue 100 B
MakcmanbHbI KOMMYTUPYEMBINA TOK 100 mA
PaccenBaemas MOLLHOCTb 400 mBT
ConpoTuBneHune 3akpbITOro Krto4a He meHee 10 MOm
ConpoTuBneHne OTKpbITOro Krto4va He 6onee 16 Om
HanpsbkeHune nsonauuu He MmeHee 1500B
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2. YCTPOMCTBO U NPUHUMN OENCTBUA

2.1. CocTaB n3Bewarens

N3Bewartenb COCTOMT U3 (PYHKLMOHANBbHO 3aKOHYEHHbIX GNOKOB U MoAynew.

CMeHHble Moaynu JatoT BO3MOXHOCTb peann3oBaTh noboe ncronHeHne nssellaTens,
ornpefeneHHoe BapuvaHTOM MNPUMEHEeHUsA, U obecneynsalroT OMNTUMAasbHbIA YPOBEHb
yHudukaumm.  Mogynu  ycTaHaBnuBalOTCA B FepMeTU3NpOBaHHble  Kopnyca,
npegHasHaveHHble AN paboTbl HA OTKPLITOM BO3[yXe CO CTEMEHbI0 3aLLnTbl 060NOUKU
IP65 no MOCT 14254-96.

B coctaB u3BeLwaTena Moryt BXoauTb cneaytowme 6aokn n mogynu:

BOC — 6nok 06paboTkn CUrHanos;
MPL — nepegaTymk aHanNoOroBbIX CUrHanoBs;
Y3 — yCTpOMWCTBO 3alUnTbl IMHUIA CBA3MN;
MY — npegBapuTenbHble YCUNUTENU;
MPM — NpUEMHMK aHaNoOroBbIX CUrHAOB,
MIT — moaynb nogorpeBa;
U3 — YyBCTBUTESbHbBIE 3NIEMEHTbI:

- T[ - TpnboanekTpnieckm kabenb,

- BA - patumkn BnbpaumnoHHble;
YC — yCTpOMCTBO COrfnacoBaHus;
KoHBepTep uHTepdercos USB/RS485.

2.1.1. UcnonHeHusa usBewaTens

B 3aBMCMMOCTM OT TMMNa mucnosnb3yemoro YD um3Bellatenb MNOCTaBNSETCS B Tpex

MCMNOJTHEHUNAX:

UOM-T - koMnnektyetca TpuboanekTpudecknm kabenem T[L, peructpmpyrowmm
MexaHudeckue konebaHus, pacnpeneneHHble No BCeN ANNHE orpaxaeHus;

MOM-B - koMmnnekTyetcs patynkamu BubpauuoHHbiMi BL, pernctpupyrowmmm
rnoKanbHble MexaHu4eckue konebaHusa n gedopmaumm orpaxageHun n CTeH;
MOM-TB - nocraBngeTca ¢ pasHOpoAHbIMM Y3: oaHa 30Ha KoMnnekTtyetca T, a
Apyrasa BA.

AOna ncnonHenna UOM-T BOC wvnu MNP koMmnnekTyoTca npeasapuTenbHbIMU

yeunutenamm gnga Tpuboanektpuyeckoro kabena MY-T, ana wcnonHedna WUOMN-B -
npeaBapuTenbHbIMX - yCUNUTENsaSMn Ans  gatyumkoB BubpauuoHHblx [1Y-B, a ansa
ncrnonHeHus UOM-TB - npeasaputensHbiMu yeunutenamm MNY-T n MY-B.

B 3aBucmmoctM oOT MecTa pacnonoXxeHund BOC BO3MOXHbI ABa BapunaHTa

MOHTaXa n3seLlartend:

BapuaHT 1 — HenocpeacTBeHHas yctaHoBka, BOC MOHTMpyeTCcs Ha orpaxaeHue
oxpaHsiemon 30Hbl. B aTom cnydyae Y3 nogknovatoTtes K 1Y ycTtaHOBNEHHbIM B
BOC;

BapuaHT 2 — BblHOCHasa yctaHoBka, BOC MOHTMpyeTCs BHE OXpaHSeMOW 30HbI. B
aToM cnydae Y3 nogknwovatTca Kk Y ycrtaHoBneHHbiM B [PL, KoTopbIn
yCTaHaBNMBaeTCs HenocpeacTBEHHO Ha orpaxaeHun, a BOC komnnekTyetcsa
npuémMHnkammn aHanoroBblx curHanos [1PM. Ceasb wmexgy BOC w TP[
ocyLlecTBnsaeTcs no BuTon nape kabensa tuna STP wnu FTP, gnvHa nuHui ceasm
AO0SKHa BbITb He Bonee 2 K.
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2.1.2. KoMnnekTHoOCTb

CoctaB us3Belwlatensa onpefendeTcsa WHAMBMAYanbHO ANS KaXgoro obbekTa,
YTOYHAETCA Npu 3akase obopyaoBaHUA M OTpaxkaeTca B popmynsape Ha usgenue (Cm.
ATIMH.425132.001 ®0). BapmaHTel  TMNoBoM  KOMMNMEeKTauMm  mn3BelaTens
npeacrtaeneHbl B Tabnuue 2.1 .

Tabnuua 2.1.
O603HaveHne HanmeHoBaHue Kon-Bo MpnmeyaHue
KomnnekTt noctaBkn UOM-T ana HenocpeacTtBeHHou yctaHoBKM BOC
BOC brnok o6paboTku curHanos 1
ny-T MpepBapuTenbHbIA yeUnuTernb 2 B coctaBe EOC
Y3 YCTPOWNCTBO 3alUUTbl FIMHUIA CBSA3MU 2 Y3l unn Y3l
yC YCTpPOMNCTBO corfacoBaHus 2
Ta Kabenb TpnboanekTpuyeckmm [no 400 M
KomnnekTt noctaBku UOM-T ansa BbiIHOCHOM ycTaHOBKM BOC
BOC brnok o6paboTku curHanos 1
MPM [MpremMHMK aHanoroBbIX CUrHanos 2 B coctaBe BOC
nePa lMepegaTynk aHanoroBbIX CUrHANoOB 1
ny-T MpepBapuTenbHbIA yCUnuTenb 2 B coctaee NP/
Y3 YCTPOWNCTBO 3alUUTbl FIMHUIA CBSA3U 2 Y3l unn Y3l
yC YCTpPOMNCTBO corfacoBaHus 2
Ta Kabenb TpnboanekTpuyeckmm [0o 400 M
KomnnekT noctaBkn UOIM-B ansa HenocpeactBeHHon yctaHoBkM BOC
BOC brnok o6paboTku curHanos 1
ny-B MpenBapuTenbHbIA yCUnuTernb 2 B coctaBe EOC
Y3 YCTPOMNCTBO 3alUUTbl FIMHUIA CBSA3U 2 Y3l unn Y3l
BO [aTymk BUGpaLNOHHbIN no 80
KomnnekTt noctaBku UOIM-B ans BbiIHOcHOU yctaHoBKU BOC
BOC brnok o6paboTku curHanos 1
MPM [MpreMHMK aHanoroBbIX CUrHanoBs 2 B coctaBe BOC
nePa lMepegaTynk aHanoroBbIX CUrHANOB 1
rny-B MpepBapuTenbHbIA yCUnuTernb 2 B coctase NP[
Y3 YCTPOWNCTBO 3alUUTbl FIMHUIA CBSA3U 2 Y3l unn Y3l
BO [aTymk BUGpaLNOHHbIN no 80
KomnnekT noctaBkun UOM-TB ansa HenocpeactBeHHon yctaHoBKM BOC
BOC brnok o6paboTku curHanos 1
ny-T MpepBapuTenbHbIA yeUnuTernb 1 B coctaBe EOC
ny-B MpepBapuTenbHbIA yeUnuTernb 1 B coctaBe EOC
Y3 YCTPOWNCTBO 3alUUTbl FIMHUIA CBSA3U 2 Y3l unn Y3l
yC YCTpPOMNCTBO corfacoBaHus 1
Ta Kabenb TpnboanekTpuyeckmm [o 200 M
B [aTymk BUGpaLNOHHbIN no40 "~
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MpopormkeHne Tabnuubl 2.1.

O603HaveHne HanmeHoBaHue Kon-Bo MpnmeyaHue
KomnnekT noctaBkn UOM-TB ana BbiIHocHou yctaHoBKM BOC
BOC brnok o6paboTku curHanos 1
MPM [MpreMHMK aHanoroBbIX CUrHanos 2 B coctaBe BOC
nePa lMepegaTynk aHanoroBbIX CUrHAMNoOB 1
ny-T MpepBapuTenbHbIA yeunuTernb 1 B coctase NP/
rny-B MpepBapuTenbHbIA yeUnuTernb 1 B coctase NP[
Y3 YCTPOMNCTBO 3alUUTbl FIMHUIA CBSA3MU 2 Y3l unn Y3l
yC YCTpPOMNCTBO corfacoBaHus 1
Ta Kabenb TpnboanekTpuyeckmm [o 200 M
B [aTymk BUGpaLNOHHbIN no40”

*- OnuHa kabensa yTouHsaeTCAa Npuy 3akase uaBeLlarens.
**- konuyecTtBo B[] yTOouHseTCs npu 3akase MsBelwaTens, kaxkaasi 30Ha AOSKHA 3aBepLuaThCs
OKOHeuHbIM B[,

2.2. OnucaHue cocTaBHbIX YacTeun

2.2.1. bnok o6paboTkn curHanos

OcHoBHbIM 3neMeHTOM m3BellaTens sensetcs 6mnok obpadbotkn curHanos BOC
(cm. ATIH.425332.001 MC). BOC npegHasHayeH ANS BbINOSIHEHUS CreOYOLWNX
PYHKUNRA:
e - aganTuBHoOW 06paboTKM aHANOroBbIX CUrHANOB, NOCTynarLWwmx ot Y3;

e - MPUHATUSA PELLEHUS O HApPYLUEHUAX NepumeTpa oXpaHAaeMomn 30Hbl 1 U/unn 30HbI 2
¢ Bblgavyen Ha [MK wusBewennmn «TPEBOIA 1» wu/vunun «TPEBOIA 2» un unx
AybnupoBaHMeM Ha MHAMKaTopax;

e - KOHTPOSSi ICMPaBHOCTU COCTaBHbIX YacTen uasewlatens u nmHum Y9, Bblaaym Ha
MMK mn3eewenna «HEMCIMPABHOCTb» u ero gybnmpoBaHusa Ha nHgukatope npu
BO3HUKHOBEHUM HEUCMPABHOCTEWN;

e - CBSI3b C BHELUHUMM yCTponcTBamMu no mHtepdency RS-485 B agpecHoM pexume
paboThbl.

O6wwun Bug BOC co cHATOW Kpblwkon npeactasneH Ha puc.2.1. Kopnyc BOC
BbINMOMHEH M3 ygaponpodHoro nonvkapboHata wnu meTtanna (onpeaensieTcs npu
3aKkase) C repmMeTuMsvMpyloWwuMn MNpoKnagkaMm W LaHroBbIMM repmMoBBO4aMKU N4
kabenen.

Ha ocHoBaHuu kopnyca 3akpenneH moaynb BOC, Ha KOTOPOM PacnonOXeHbI:

e SA1 — gaTumk BCKpbITUSA Kopnyca (Temnep);
e S2 n S3 — yeTblpexpaspsigHble nepekntoyaTenu nga Boelbopa Tabnvy napameTpos
oxpaHsieMbix 30H («KAHAJI1» - 3oHa 1, «KAHAJI2» - 30Ha 2) M yCTaHOBKM agpeca
n3seLlaTens;

e S1 - kHoMKa ans nepesanycka npoveccopa («KCBPOCY»);

e XP1 — nepemblyka ANs NOAKMHOYEHUA COrnacyrowero pesucropa JfIMHUKA CBA3N

RS-485;

e HL1 — vHankaTop unsseweHna « TPEBOTA 1» («T1»);
e HL2 - nHgukaTtop nsseweHns « TPEBOIA 2» («T2»);

e HL3 - vHamkaTtop nssewerHns «HENMCINPABHOCTb» («H»);

e HL4 — vHankaTop KOPOTKOro 3amblikaHus B uenun Y3 3oHbl 1 («K3»);

e HL5 — vHankaTop obpbiBa B Lienn Y3 30HbI 1 («OBP»);
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e HL6 — vHankaTop obpbiBa B Lienn Y3 30HbI 2 («OBP») ;
e HL7 — vHAMKaToOp KOPOTKOro 3amblkaHus B uenun Y3 30Hbl 2 («K3»);
e Y — cmeHHble mogynu MY-T, MY-B nnn MNMPM.
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Puc.2.1 O6wmn sng 6OC

KoMmyTaumnsa BHELWHUX JIMHUA CBA3W OCYLLECTBASETCA NpU NOMOLLM KINEMMHbIX
coeguHnTenen:
o “L” _ynemma 3asemnenus;
“12B” - KknemMMbl NOAKMHOYEHNSA BHELLIHEro UCTOYHMKA NUTAHUS;
“+3B +5B” — KOHTPOSbHbIE KNEMMbI BHYTPEHHEIO UCTOYHUKA NUTAHUS;
“RS-485"— Bbixoabl «A 0 B» nnuHun ceasu nHtepdenica RS-485;
“KAHAI1” — Bbixog wnenda « TPEBOIA 1» (3oHa 1);
“KAHAJ2” — Bbixoa wrnenda « TPEBOIA 2» (30Ha 2);
“HEUCTIP” — Bbixog wnenda « HEMCIMPABHOCTb».
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2.2.1. Moaynb noaorpesBa

Ans paboTbl B paclumpeHHOM AnanasoHe Temnepatyp (-55°C + +50°C) BOC
N3roTaBnMBaeTCa B MeTanfIM4eckoM Kopnyce, B KOTOpbIA  OOMOSHUTENBbHO
BCTpauBaeTca moaynb nogorpesa (M) (cm. ATIMH.431431.002 3T). [ns noBbiweHUs
3PPEKTUBHOCTM MOAOrPEBaA Ha CTEHKM KOprnyca HakreeH Tenon3onupyroLwmn
matepman. MI1 npegHasHayeH gns nogaep)kaHust paboyen TemnepaTypbl BHYTpU
Kopnyca npu NOHWXEHHOW TeMnepaType oKpyxatoLlen cpeabl.

Moayrnb  COCTOMT M3  CTEKNOTEKCTONMUTOBOrO  OCHOBAaHWUS, Ha  KOTOPOM
yCTaHOBIEHbI NogorpeBatenu n cxema KoHTpons. MI1 kpenuTca K OCHOBaHUIO Kopnyca
BOC, a mogynb BOC yctaHasnuBaeTtcsa Ha MI1.

C nomowpbto MIT Temnepatypa BHyTpu kopnyca BOC noggepxvBaetcs B
3afaHHbIX npegenax. MNpu cHWxeHUn TemnepaTypbl HUWXe noporoBoro 3HadveHus 0°C
MIT BknoyaeTca M OTKNOYaeTCsl NpU NPeBbILWEHUN BEPXHEro MOPOroBOro 3HayYeHus
+4°C.

MoTtpebnsemasn mowHocTb MIT npn HanpskeHun NuTaHus 24 B - 8 BT.

2.2.2. MNMepepaTtymkK aHanoroBbIX CUrHanoB

Mepepatuuk aHanorosbix curHanos [P0 (cm. ATIMH.425641.002 T1C)
nucrnonb3yeTcss B COCTaBe wu3BewaTtena npu BblIHOCHOM YycTtaHoBke BOC. TP
obecneumnBaer:

e  yCUNEHMe aHanoroBbIX CUrHAMOB, NocTynarwmx ot Y3;
e  HenpepbIBHbIA KOHTPOSb UCMPaBHOCTU NUHMKA Y3 1 nnuHun cesasm ¢ bOC;
e nepefayvy YCUIIEHHbIX aHanoroBbiX CUrHaNoB B NuHUO cBsa3n ¢ BOC.

O6wwun Bua MNP co cCHATON KPbILWKOW NpeacTaBreH Ha puc.2.2.

Kopnyc MNP/, BbinonHAETCA M3 yaaponpoyHoro nosvkapboHaTta unv u3 metanna
(onpepensietca nNpu 3akase) C repMeTUM3MpyLWUMKW NpoKNnagkaMm W LLaHroBbIMU
repmoBBOAaMu Ans kabenewn.
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Puc.2.2 O6wwun sua MNP

Ha ocHoBaHuu koprnyca 3akpensieH mogynb [P, Ha KOTOpOM pacnosioXeHbl:
AaTymk BCKpblTUs kopnyca — SA1 u mogynmn [Y (cMeHHble npeaBapuTeribHble
yeunutenu MNY-T w/vwnn TY-B).

10



M3BeLwaTenb oxpaHbl nepumerpa «TOMOJIb» ATIH.425132.001P3

KoMmyTaumnsa BHELWHUX JIMHUA CBA3W OCYLLECTBASIETCA NPU NMOMOLLM KNEMMHbIX
coeguHnTenen:

JINH.1, JIUH.2 — Bbixoab! MY, Ha BXo4bl KOTOPbIX MOCTYNalT curHansl oT Y3
OXpaHsEMbIX 30H 1 1 2.;

KOHTP. — BbIXog KOHTPONSA BCKPbITUA U HeucnpasHocTu MNPL;

MUT.- Bxog HanpsbkeHna wmuctodHuka nmtadHma 10 + 30 B, (notpebnsemas
mowHocTb 0,3 BT).

2.2.3. NpepBapuTenbHbie YCUNUTENU

MpeaBaputenbHble yeunutenu MY aBnsTCA CMEHHbIMW MOLYNSAMW, BXOOAT B
coctaB bBOC vnu MNP n npegHasHa4veHbl ons paboThbi:

MY — T — coBmecTHO ¢ TpnboanekTpnyecknum kabenem T (cm.ATIMH.425689.00111C);
MY — B — coBmMecTHO ¢ gatymkamu BubpauymoHHsimmn B (cM.ATIH.425689.001-0111C).

MpepBaputeneHble ycunutenn obecneynBatoT yCUneHne aHanoroBbiX CUrHanoB,
noctynalowmux o1 Y3, BbINOMAHAKT (YHKUMM KOHTPOMNS uchpaBHOCTM Y3 u
rafibBaHN4YECKOM Pa3Bs3KN BXOAHbLIX U BbIXOL4HbIX CUrHamoB.

KoHcTpykTUBHO [1Y BbINOMAHEHBI B BUAE MOLYSS CO WTbIPEBLIMU pa3dbeémamMn ons
yctaHoBku Ha mogynu BOC unu MNP 1 coegnHutensammn onga nogkniodenms Y3, O6wmn
Bua MY npuBeaeH Ha puc.2.3. MNY-T umeeT cneunanbHble 3aXXMMbl ANA NOAKIIOYEHUS
KoakcmnanbHoro Tpmboanektpuyeckoro kabens, a MNY-B nmeet knemmHble KONoAKN noa
BUHT AN1s1 BATOW napbl:

e “IIUH.” — pna nogknoyeHns nuHuK ceasn ¢ B,
e “MUTAH.” — ona nogkntoyveHus nutaHusa BL,

e “L”_ nns noaknioyeHVs akpaHa v NpoBoAa 3a3eMIIeHUs.
&
oo
on i
1] H:l = o g
= = @
2AHHMEI I'IIII,EI,"‘T.‘IIr
EOAKCHMaNEHBIA Kabenk
a b
Puc.2.3 O6wwun Bua Ny Puc.2.4 O6wwun sua NPM

a.—Mny-B,
6. — MY-T (skpaH He nokasaH)

2.2.4. NMpueMHUK aHanNoroBbIX CUrHanoB

MpuemHnk aHanoroebix curHanos MNMPM (cm. ATIMH.425641.001 MC) BxoauT B
coctaB BOC, npu ero BbliHOCHOW ycTaHoBke. [MPM saBnseTcs cMeHHbIM Moaynewm,
paboTtaeTt coBmecTHO ¢ NP n yctaHaBnmnBaetca B BOC Ha Te e nocagoyHble MecTa,
yTto u Y. NPM npegHasHayeH Ans npuvema aHanoroBoro curHana, noctynarouiero no
NIMHUK CBSA3K N CUrHana KoHTpons ucnpasHoctu MPL n Y.

11
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KoHcTpykTuBHO NMPM BbINOMHEH B B1Ae MoAynd CO WTbIpeBbIMU pa3dbeémamMn ons
ycTaHoBkM Ha moaynb BOC 1 BUHTOBBIMM KNEMMHbIMU KOMogKkaMu Ons NOAKIHOYEHNS
nuHun ceasu ¢ MNPO:

e  “NINH.”- pna nogkNtOYEHNS NMHUK CBA3M aHanNoroBoro CUrHana;
e “KOHTP.”- ona nogkntoyYeHust NMMHUN KOHTPONS.

O6wwun sua NPM npuBegeH Ha puc.2.4.

2.2.5. TpnboanekTpuyeckumn Kkabenb N yCTPOUCTBO cCOorfiacoBaHus

Tpuboanektpnyeckmn kabeno TL (cm. ATMNH.425919.001 D3T) saBnsetcs
pacnpefeneHHbiM 4YyBCTBUTENbHBIM 3NEMEHTOM B BMAE KoaKcuanbHOro kabens,
obnagatouwiero Tpubo3aNeKTpMYECKUM IPPEKTOM — NBMEHEHUEM INIEKTPOCTATUYECKOIO
3apsaga mexay BHYyTPEHHUM MPOBOLAHUKOM M 3KPaAHOM MpU MeEXaHU4YeCKOM BO34EeNCTBUM
Ha kabenb.

T[ npeobpasyeT MexaHuyeckMe BMOpauuM, BO3HUKaKOLWME MNpU BO3AENCTBUMU
HapyLIMTEeNsa Ha orpaxaeHue, B anekTpuyeckne curHanesl. CurHansl ¢ T noctynatT Ha
BXoA npensaputensHoro yeunutens MY-T. Ha cBoboaHbIn KoHew, kabens MOHTUMpyeTCs
ycTponcto cornacoBaHuns YC (cm. ATIH.425919.002 3T). YC npeacraBnset cobon
OKOHeYHbIn pe3unctop 1 Mom, 3agenaHHbIn B repMeTUdHyto 0B0moYky unm Kopnyc.
MoHTax YC HeobxoanmMo BbINOSMHATE B COOTBETCTBUN C «HCTPYKUMEN NO MOHTaXy n
peMoHTy kabena Tpuboanektpuyeckoro TO-1» ATIMH.425919.001 M.

O6wwun Bug YC nocne repmeTnsaumm npmBedeH Ha puc.2.5.

KoHTponb uenoctHocTn kabensa obecneymsaeT MY-T. [Npn KOPOTKOM 3aMblkaHUN
unu obpoiBe kabensa cxema koHTpons MY-T dopMmmpyeT curHan HeMCNPaBHOCTW.

Puc.2.5 Obwwun Buag YC nocne repmeTtmsauum

2.2.6. laTymK BUOpaLUOHHbIN

Hdatunk  BubpaumoHHbin B (cm.  ATIMH.425411.002 T1C) saBnsietcs
YyBCTBUTESNbHBIM 3f1IEMEHTOM W MNpefHa3HayvyeH Ond npeobpas3oBaHUs MeXaHUYeCKuX
KonebaHun orpaxgeHun, CTEH, 3alUMTHBIX COOPYXEHUM Npu WUX paspyLieHun unm
NPeofoNieHnn HapylwmTenem, B afieKTpUYeckne CUrHanbl, YCUNeHUs 3TUX CUrHanos u
BblAaun ux B npeaBaputenbHblin yeunutens MY-B.

KOHCprKTI/IBHO Bﬂ, BbINOJIHEH B BWAe TrepMeTnsampoBaHHOro kopnyca cC
repmMoeBogamMum AOnsd kabens, B KOTOPOM YyCTaHOBJIEH MoAyJib C BM6poceHcop0M n
BUHTOBbIMU KINEeMMHbIMX KOJNMOOKW ANA NOAKMIOYEHUA:

e “L” — onsa nogknio4veHust nuHuM cessu c MNy-B,
“NMAUT.” — gna nogknoyeHnsa nutanua BL.

O6wwmn Bua BL npuBeaeH Ha puc.2.6.

B nmeeT Makcumym 4yBCTBUTESTIbHOCTW B HanpasfeHUM OCHOBaHWSA Kopnyca,
30Ha JyBcTBUTENbHOCTU B[l B paguyce He Gonee 2,5M. YcuneHHblh curHan ¢ B[
noctynaeT B NiMHMIO CBA3W. Bbixoabl B no3BonsioT napannenbHoe NoakniyeHne o
40 paTyYMKOB Ha OOHY NUHUIO 6e3 UCKaXXEHUA aMnIUTY4HO-4aCTOTHOM XapaKTepUCTUKN
curHana. lNpu coegvHeHUn AaTYNKOB HeOBXOAMMO 4YepenoBaTb MOMAAPHOCTb JIMHUMK
CBSA3M OS1 KOMMEeHcaunm Bo34enCTBUA NOMEX, ENCTBYIOLMX Ha orpaxgeHue rno Bcen
ero anuHe (NopbiBbl BETPaA, 4OXAb U T.M.).

12



M3BeLwaTenb oxpaHbl nepumerpa «TOMOJIb» ATIH.425132.001P3

MocnegHun B Ha nuvHMM CBA3M (OKOHEYHbIM) OTNUYaeTcs OT MPOXOAHbIX
Hanuynem SNemMeHTOB KOHTPOSS M TeM, YTO Ha ero Koprnyce yCcTaHOBIIEH TOSIbKO OAWH
repmoBBod. [lpyM KOpPOTKOM 3amblkaHuW, 0OpbIBE §MHUM  CBSA3W UMW  CHWXKEHUN
HanNpsHKeHUs1 NUTaHNA cxeMa KOHTPors hopMUPYET CUrHaN HEUCNPABHOCTMW.

=7

a) NPOXoAHON
a 6) OKOHEYHbBIN

Puc.2.6 Obwun Bua B

2.2.7.YCTPOUCTBO 3aUTbl IMHUN CBA3U

YcTtponcTBo 3awuTbl nuHMiA - ceasn Y3  (cm. ATIMH.393152.001-03 T1C)
npegHasHa4yeHo  3awmTtbl  obOpydoOBaHUS  OT  UMMYSMbCHLIX  MepeHanpsXXeHun,
BO3HMKaOWMUX B  pesynbTaTe  BO3AEUCTBUA  TPO3OBbIX,  KOMMYTALUMOHHBIX,
3NEeKTPoCTaTUYECKUX pas3pagoB Ha NUHUAX, a Takke AN KOMMyTauuu JIMHUA CBA3N U
nuTaHuA. Y3 ycTaHaBnvMBaeTCs Ha BbIxoAe 3alumwaemoro obopyaosaHus Ha oba KoHua
NVHUX CBSA3MW.

Kopnyc Y3 BbINoOfnHeH M3 ygaponpoyHoro nonvkapboHata wnu u3 meTtanna
(onpepensietca nNpu 3akase) C repMeTUM3MpyLWUMKW NpoKnagkaMm W LLaHroBbIMU
repMoBBodaMu Ans kabenen, Kotopble obecrneymBaloT 3aWUTy OT MNPOHMKHOBEHUS
NbINn 1 BRaru.

Ha ocHoBaHumn Kopnyca 3akpernyieH moayrib ¥3, Ha KOTOPOM pacnosioXXeHbl
BXOAHbl€ N BbIXOAHbIE pa3beMbl AJ1A KOMMYTauUnn NVHUW CBA3N U NUTaHUS:

«MAT» - NUHUN LEHTPANN30BAHHOIO NUTAHUS;

«T1», «T2» - wnendsol nssewweHnn « TPEBOTA 1», « TPEBOIA 2»;
«H» - wnend naeeweHna «kHENMCINPABHOCTby;

«A O B» — nuHumM cBasn nHtepgenca RS-485.

O6wun Bua Y3 CcO CHATOWM KPLILKOW NpUBEAEH Ha puc.2.7.

Y3  umeeT  [OBYXCTyrneH4YaTbli  YpoBeHb  3awWwuTbl, obecneynBatoLLmni
nocrnefoBaTeNlbHOE CHWXKEHUE HanpshKeHUs MoMexu nNpu e€ MpPOXOXOEHUM Yepes
3MNEMEHTbI CXEMb.

[MepBbI ypOBEHb BbIMOSIHEH HA ra30BbIX Pas3psiAHUKaX, CHUXKAOLLMX HanpskeHmue
nomexm c pgecdarkoB kunosonbT Ao 90 B. lpu 3TOM TOK paspsiga 3amblKaeTcs
paspsagHMKOM Ha nNpoBO4 3a3eMsieHusi. 3aszemMneHuMe OOMMKHO OblTb BbINOSIHEHO B
cooTtBeTcTBMM ¢ TOCT 12.1.030-81.

13
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BTopoit ypoBeHb peanu3yeTtcs Ha BapucTopax WnM - cynnpeccopax ¢
orpaHMYMTENbHLIMI PE3UCTOPAMU, CHKAIOLWWMX HanpshkeHue Nomexu Ao A0NyCTUMOro

3HaYeHns B 3almLLaeMON JFIMHUN.

BHUMAHMUE! pu omcymcmeuu 3a3emrieHHo20 Y3 3awuma useewamesis om
g8030elicmeusi 2p0308bIX pPa3ps1008 U 35IeKMPOMazHUMHbIX MOMeX He 2apaHmupyemcs!
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Punc.2.7 O6wmn Bng Y3

2.2.8. KonBepTtep nHrepdencos USB/RS-485

KoHBeptep wuHTepdpenicoB USB/RS-485 (cm. ATIH.425661.002 T1C)
npegHasHavyeH [Onsi  OBYXCTOPOHHEro npeobpasoBaHusi  CUrHamoB  (PU3NYECKUX
nHTepcgencoe USB u RS-485. KoHBepTep wucnonb3yetrca Ans  NOOKIOYEHUS
MepcoHanbHoro komnetoTepa (IMK) yepes USB nopTt k BOC.

Mo nuHum ceasmn RS-485, nog ynpasnennem lNporpammHoro obecneyenus (M0O)
«Tononby, ocywecTBNAETCA HAaCTponKa, npoBepka paboTocnoCoOHOCTU U MOHUTOPUHT
COCTOSIHMS M3BeLwlaTensa ¢ BeAeHUeM XypHanoB cobbITMii U OTOBpaKeHMeM TekyLien
nHgopmauum Ha gucnnee (K. MMpuctynas k pabote c MO «Tononb» HeobxogMmo
o3HakoMuTbCA C PykoBoacTBoM nonb3oBatend «Mseewatens oOxpaHbl nepumeTpa
«TOMONb» ATIMNH.425132.001 PI1.

KoHBepTep BbINOMHEH B MacTUKOBOM Kopryce u umeeT pasbem USB-B gns
nogkntoyveHns K sbixogy USB nopta MK npu nomowm ctaHaapTHoro kabens USB A - B.
Bbixog RS-485 BbinonHeH kabenem ¢ HakoHEeYHMKaMM U pa3beMHbIM COeAMHUTENEM.

14
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O6wun Bug KOHBEpPTEpPa CO CHATOW KPbILWKOW npuBedeH Ha puc.2.8. Ha moayne

KOHBEepTEepa pacrnonoXeHbl:

“B-0-A” knemMMHasa Konoaka Aans NoakntoYeHus nuHum ceasmn RS-485;
“IT” — nepeMbIYKa BKAOYEHNS COrnacyoLLero pesncrtopa nuHumn cesasm RS-485;
“‘NMuT.” — HQUKaTOP HANNYUS NUTaHNS
“TX”, “RX” — uHankatopbl paboTbl.
i 1 )
R5-485 [ | D® 2 ‘L
K nprbopy D® CA) EQEDHTE
D®‘_ Mut, T& R
g © 0O ‘r
\ — v,
Puc.2.8. O6wmnin Bug KoHBepTepa CO CHATOWN KPbILLKOW
2.3. MpuHuKMn paboTbl U3BeLWaTens.

MpuHumn paboTbl u3BewaTenss OCHOBaH Ha MHOrOYacTOTHOM aHanuse
MexaHM4Yeckux KonebaHum orpaxgeHusi, KoTopble BocnpuvHMMaroTcs Y3 wu
npeobpasylnTCa B INEKTPUYECKUMA CurHan. JTOT curHan ycunusaetcs B 1Y u
nepegaetca B BOC. [anee curHan ouudpoBbIBaeTcs W MNOCTynaeT Ha
BbICOKOMPOM3BOAUTENbHbINA CUrHasnbHbIN NPOLLECCOpP, KOTOPbIA, B COOTBETCTBMM C
3afjaHHbIM anroputMom, obpabaTbiBaeT MHGOpMaUUIO M NPUHUMAET peLLeHnEe O
HaNU4YMN HapyLIEHNS OXPaHAEMOM 30HbI.

BxogHown curHan orpaHndmBaetcs nonocon YactoT ot 0,75 go 800 u. 3ToT
YaCTOTHbIA Ouanas3oH AOMNONHUTENbHO pa3bmBaeTcss HA 10 OKTaBHbIX YACTOTHbLIX
KaHanoB BblAENEHNs, Kaxabli M3 KOTOPbIX HacTpauBaeTcs U obpabartbiBaeTcs
oTAenbHO Apyr oT Aapyra. PeweHne o HapyweHun nepumeTpa npuHUMaeTcs
METO4OM rOnocoBaHWs B pes3ynbTate 4ero Bblgaétca curHan Ttpesorn. [pu
HacTponke npubopa yCTaHaBMMBAKOTCS MapamMeTpbl BO3OAENCTBUA MO  Kaxaomy
4YaCTOTHOMY KaHarly He3aBMCUMO ApYr OT Apyra U YNCIO rofoCoB (YMCMO YaCTOTHbIX
KaHanoB B KOTOPbIX 3adMKCMPOBAHO BO3AENCTBME).

Anroputm paboTbl NpeaycMaTpmBaeT CrieXeHne 3a YpOBHEM LLYMOBOIo hoHa
oKpyXawLwen cpegbl M aBTOMATUYECKyld MOACTPOMKY NoA Hero. Takke
npegycMOTPEH KOHTPOSfb 3a UEeNoCTHOCThio Y3 ©n  npaBurnbHOCTbIO  paboTbl
nporpaMmmbl. B cnydae oOpbiBa UM KOPOTKOro 3aMblkaHna Y3, nponagaHuu
nuTaHmns, cboeB B paboTe nporpamMmbl Ha WNEend curHanusauuu BbiCTaBnAgeTCs
naseweHne «HEMWCIMPABHOCTb». W3BelweHne cHUMaeTcs nocne ycTpaHeHus
HeucnpaBHOCTU. [pn «3aBncaHMM» NporpamMMbl YCTPOMCTBO MepesanyckaeTcs, npu
3TOM COXPaHSAKTCA BCE HAKOMMEHHble napameTpbl aganTUBHbIX (PYyHKUMIA. Taknm
obpasom, npubop HauymHaeT paboTy C TOro camoro MecTta, B KOTOPOM Mpom3soLuna
OCTaHOBKa. Mocne  BoOcCcTaHOBMEHUs1  paboTbl  NporpamMmbl  U3BELLEHME
«HEWCIMPABHOCTb» cHumaeTcs.
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3. NOAroToOBKA K PABOTE

3.1. O6bwme ykasaHuA

K pabote no mMoHTaxy, Mycky, perynmpoBaHuio 1 obkaTke mn3sellartens AOISDKeH
AonyckaTbCA nepcoHarn cneynanm3mpoBaHHbIX MOHTaXHbIX OpraHu3auui, n3yuYmBLUIUN B
nonHoMm obbemMe HacTosllee pyKOBOACTBO U WMEKOLWMNA  COOTBETCTBYIOLLYIO
KBanudukaumoHHyto rpynny no My3.

yCTaHOBKy onokoB npoBoanTb B COOTBETCTBUN C Tpe60BaHI/IFIMI/I HacToAwero
pyKkoBOACTBa, SKCﬂﬂyaTaLlMOHHOﬁ OOKYyMEeHTauMn Ha ero cocCtaBHble 4Yactn C
cobnogeHnem HOPM U npaBunit MOHTa>XHbIX U 3JTEKTPOMOHTaXHbIX pa60T.

CoeavHeHuss W OTBETBMIEHWS MPOBOAOB W Kabenen BbINONHATL B
pacnpefenuTenbHbIX KOpobkax unuM 6rnokax C MOMOLWb Naiku WM Yepes
coeavMHUTEnNbHble  Konoaku. PacnpegenuTenbHble KOPOOKM — ycTaHaBnuBaTb B
OXpaHAEMbIX MOMELLLEHUSAX UMK 30HaX.

Mpoknaaky HesalMLEeHHbIX NPoBOAOB M Kabeneln yepes NoMeLweHNs (30Hbl),
KOTOpbIE He ABMSATCSA 3alMULLEHHbBIMW, BbINOMHATL CKPbITLIM CNOco6oM unu B Tpybax.

Mpoknagky NpoBoAoB WM kabenenw MO CTeHaM BHYTPU OXpaHAeMbIX 34aHuKn
BbINOJSIHATb Ha pacCcToAHMM He MeHe 0,1M OT MOoTONKa W, Kak NpaBuo, Ha BbICOTE He
MeHee 2,2 M. oT nona. Npn npoknaake NpoBoaoB n kabenen Ha BbIcCOTE MeHee 2,2 M
OT nosia JormkHa ObITb NpesyCMOTPeHa UX 3alumTa OT MEXaHUYECKMX MOBPEXAEHUN.

brnokn, wumelowme KnemMmbl 3a3eMieHusi, OOMKHbl ObiTb 3a3eMneHbl B
cooTtBeTcTBUM C TpeboBaHmamm NOCT 12.1.030-81.

3.1.1. TpeboBaHuUA K orpakaeHuto

M3Bewartenb MOXeET WCMNonb3oBaTbCsd Ha NobbIX  TunNax orpa>|<,qu|/||7|,
BbINOSTHEHHbIX MO 0OLLNM npaBunam.

OcHoBHOe TpeboBaHMe — oxpaHsemas 30Ha [O0MmMKHa ObiTb MO BO3MOXHOCTU
oaHopoaHoW. He ponyckaeTca npoknagbiBaTb OOHY 30HY, Hanpumep, Mo CeTKe U
GETOHHOMY OrpaXkgeHuio, TaK Kak y 9TUX MaTepuarnoB pasHas XECTKOCTb M YaCTOTHbIEe
XapaKTePUCTUKN.

[lonyckaeTca ycTaHaBnuBaTb M3BellaTenb Ha OrpaXaeHWsX, BbIMONHEHHbIX U3
OQHOPOAHbIX NPONETOB, COEANHEHHBIX KMPMUYHBIMK CTONGaAMMN 3HAYUTENBHOWN LUNMPUHBI.
B aTom crnyyae HacTpolika u3seLlaTens 3aTpyaHaeTcs.

TeppuTtopuio BOONb OrpaxaeHust crnegyeT OYNCTUTb OT PacTUTENbHOCTM, Tak Kak
nog AOenctemeM BeTpa yAdapbl BETOK MO OrpaXOeHW MOryT Bbi3blBaTb JIOXKHbIE
cpabaTtbiBaHUS.

KOHCTPYKTUBHbIE 3NEMEHTbl OrpaXKaeHus, OOIMKHbI ObITb 3akpenneHbl Takum
obpasom, 4TobbI NpY BO3OENCTBUN BETPA OHU HE CTy4anu Apyr o gpyra.
3.1.2. PekomMeHAauum no yctaHoBKe M3BeLLaTensi.

BOC vnu MNP[L ycTaHaBnmnBaroT Ha orpaxgeHue B HenocpeacTBeHHOM 65IM30CTU K
MECTY CTbIKa ABYX 30H OXpaHbl, KOTOPbI€ MOTryT OblTb HEOAHOPOLHbLIMU.

Cnocob npoknagku TpMboanekTpmnyeckoro kabens 3aBUCUT OT TUNAa OrpaXkgeHus.
Tunosble cnocobbl npoknaaky T no orpaxaeHusim npegcraBneHsl Ha puc. 3.1 — 3.6.
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Ana Markux orpaxgeHnin U3 ceTok ¢ guaMmeTpoM npyTka A0 3MM, AepeBAHHbIX, C
TonwmHon gockm o 30MM M orpaxkaeHun 13 cnupanbHOW apMUPOBAHHOM KOMOYen
neHte (AKJT) npoknagky BecTu - No NPAMOW NUHUX B OOHY CTOPOHY Onvxe K Bepxy
orpaxaeHus (puc.3.1).

Ana orpaxgeHun, BbIMOMHEHHbLIX U3 MeTanfMYeckux KOHCTPYKUUA (ceTyaTble,
KOBaHHble W CBapHble peLwweTkn ¢ guameTpoMm npyTtka 6onee 3mM, UernbHble
MeTannuMyeckme nuctbl, U T.O.), AEPEBSHHbLIX C TonwmHoOMW p[Jocku 6ornee 30MMm
npoknagpiBath - NO NPSAMOW NUHUM TyAa U 0BpaTHO NO BEPXY U HU3Y OrpaxaeHuns ans
yBennyeHns 4yBCTBUTENbHOCTU Ha XECTKUX OCHOBaHUSAX (puc.3.2).

[na orpaxgeHun n3 Komw4Yen NPOBOSIOKM MpoKnagbiBaTb MO «CUHycouae» C
pasnuyHon amnnmMTygon n nepnogom (puc.3.3).

Moa XeCTAHbIM  KO3bIPbKOM  OETOHHOrO UMM KUPMUYHOTO  OrpakaeHus
npokKnaabiBaTb MO NPSIMON NIMHWUM B OAHY CTOPOHY C pacyYéToM, YTO KO3bIPEK Npu onope
Ha Hero HapyLwuTenem gecdopmmnpyeTcs 1 Npon3BeaeT Bo3aencTame Ha Y3.
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Puc.3.2. Cnocob npoknaaku T ans XXECTKMX orpakaeHum
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Puc.3.3. Cnocob npoknagku T ans orpa)kaeHum n3 Komnoven npoBOSoKu
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Puc.3.4. Cnocob npoknaaku T Anst CEKUMOHHbBIX OrpaXKaeHum
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Puc.3.5. Cnocob npoknagku T no KO3bIpbKY N3 KOMHOYEn NPoBOSOKK
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Puc.3.6. Cnocob npoknaaku T no rmbkum gONONHUTENbHbLIM 3arpaKaeHusm Hag
YKECTKMMUN MOHOJSTUTHBIMW OrpaXkaeHnsamMm

JononHutensHasa 3awuTa Onop CeKUMOHHbIX OrpaXkaeHwn npeacTaBfieHa Ha
puc.3.4.

MOHOMUTHbIE OrpaXXaeHUss U3 Kene3obeToHHbIX naHenen, 6eTOHHbIX OGIOKOB,
KUPMUYHOW WUMN KaMEHHOW Kraaku, MOryT ObiTb 3allMLLEHbl TONbKO C MPUMEHEHUEM
3aLUUTHBIX KO3bIPbKOB M3 KOmM4Yel MpoBonoku, cnvpansHon AKJIT unu gpyrux Msarkmx
maTtepuarnos.

B cnyyae, korga orpaxaeHue OOMNOMHUTENbHO 3aLUULLEHO KO3bIPbKOM U3 PSOB
KOmMoYen NpoBOSoKK, kKaberb XenaTenbHO 3aKpenuTb No «CUHyconae», oxsaTbiBatoLLEN
BCE JTIMHMM KONIoYen NpoBorioku (puc.3.5).
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Mpyn  Hanuumm MBKMX  JOMNONHUTESNbHLIX  3arpaXOeHUun Hag XKeCTKUMHU
MOHOSMUTHLIMU OrpaxaeHusamu, T npoknagbiBaloT BHYTPU UNU CHapYXu cnvpanen m
KPensaT B HWXKHEN TpeTn OKpY>KHOCTU Bapbepa, bnuxe Kk BepxHeMy rpebHIo orpaxaeHus
(pnc.3.6).

MpyT orpaxxaeHuns

MecTo KpenneHus kabens

" 0 0 o

Puc.3.7. Cnocobbl kpennenus T kK ceTyaTbiM OrpaKaeHusm

K cetyatbiM orpaxgeHusMm kabenb KpenaT MeTannMyeckumu ckobamn wmnm
NNacTUKOBbIMU CTsKKamMu C warom He bGornee 0,3 M. [onyckaeTca npoTackuBaHue
kabena 4epes Auyenkm cetyaTtoro orpaxgeHumsa (puc.3.7). K XECTKMM NoBEepXHOCTSM
KpenneHne npousBogAaT MeTaniMyeckuMmyn Unn nnactukoBbiMU ckobamu 4vepes [1BX
npoknagkn. KpenneHue pomkHo obecnedvBaTb MNNOTHOE npwuneraHne kabensa K
noBepxHOCTU. B MecTax KpenneHus kabens He JONyCKalTCcs M3NoMbl kKabens, a Takke
CrnoLWmMBaHNe HapyXXHOW U30NALUN.
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Puc.3.8. Cnocob o6opynosaHus BopoT

Ecnn B orpaxgeHuM wuMelTcss BOPOTa, BbIMOSHEHHbIE W3  OAWMHAKOBOIO
Martepwuana, TO OHU MOryT BbITb OXBayeHbl ogHuM T[ co BcTaBkamu kabens tuna PK-75
(punc 3.8). Ina aToro Ha onopax Mexay OorpakgeHmem M BopoTaMu yCTaHaBMBaKOTCSA
pa3BeTBUTENbHbIE KOPOOKKN, B KOTOPbLIX BbINOMNHAETCA coeauHeHne T ¢ kabenem PK.
[Mepexoq Ha CTBOPKM BOPOT BbiNonHseTcss kabenem PK  nponoxeHHom B
meTannopykaese. O6xog BOpOT BbINOMAHAeTCA kKabenem PK  nponoxeHHbIM B
MeTannmyeckon obsogHon Tpybe, ynoxeHHOM B rpyHT. Ha cTtBopkax BopoT kabenb PK
coeguHsietca ¢ T npy noMmowm coeanHuTenbHon MydThl. OTKpbITble KOHLbI Kabens Ha
CTBOPKax BOPOT [JOSMKHbl OblTb HAOAEXHO 3aliuleHbl OT MNPOHMKHOBEHUSI BRaru
3arnywkamu. B kayectBe 3arnywkmn moxeT 6bITb ucnonb3oBaHo YC 6e3 cornacytoLero
pesucTtopa.

Ecnu orpaxgeHme n BOpOTa BbINOJIHEHbI N3 Pa3fiM4HbIX MaTepuanoB, TO OHU
AOMKHbI ObITb 060py,D,OBaHbI otAenbHbiMK Y3 1 oTHECEHbI K Pa3HbIM 30HaM OXpPaHbl.
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Puc.3.9. Cnocob yctaHoBku B[l Ha XXECTKNX OorpaxxaeHnsx

[daTtunkn BubpauunoHHble B[l sBRsOTCA anbTepHaTUBOW TpUBOINEeKTpu4eckomy
kabento. XopoLlo noaxoasaT A4S 3almThl OrpaXKaeHUn ¢ TONWKWHOW NpyTka 6onee 4 Mm,
AEepeBSHHbIX CNAOLWHbIX orpaxaeHun u gpyrmx. BIl ycranasnueaioTca M3 pacyérta -
OOVMH OaTyMK Ha CeKUMIO OrpaxgeHusi rno ueHTpy unm onmxke kK Bepxy (puc.3.9). Ha
cetyatbix orpaxgeHuax B[l kpenaT npy NOMOWM MMaHKW, BXOASALLENA B KOMMMEKT
noctasku B[ (pnc.3.10). B cnyyae, korga nonoTHO MeHee XECTKoe, AaT4YMKN caoBuUraroT
Onwxe kK onopam.

MpyTil OrpasneHns Mnana

[ ™
[ @l _EA
—r /—

€ -

Puc.3.10. Cnocob yctaHoBku B[l Ha ceTyaTbix OorpaxgeHnsax

3.2. NoaroTtoBKa K MOHTaXy

TpchnomepOBaHme m3peuwlatena K MeCcty YCTaHOBKU OOJDKHO OCYLLEeCTBINATbCA
B Tape 3aBoa-n3rotoButend.

I'Iepep, pacnakoBbiBaHMEM COCTaBHbIX yacTen wusBellaTens yGG}J,I/ITbCFI B
LEJNMOCTHOCTU Tapbl N YyNaKOBKU, 06paTI/IB ocoboe BHUMaHME Ha OTCyTCTBME BUONMbIX
MeXaHN4YeCKnxX nospexgqulel. Mocne pacnakoBblBaHUA n3BellaTtesia NnpoBEPUTb:

e COOTBETCTBME COAEPXKMMOIO Tapbl YNaKoOBOYHbIM fIUCTAM;

e KOMMMEKTHOCTb B COOTBETCTBMM C NacnopTamun unm opmMynsipom;

e BHelWHWA BUA GNOKOB, LIENOCTHOCTb JTAaKOKPaco4yHOro M MeTannu3vpoBaHHOro
MOKPbLITUI, OTCYTCTBME BUAMMBIX MEXAHUYECKUX MOBPEXOEHUI;

e COCTOSIHME pa3beMoB, KMNemMm, coeauHUTEnNbHbIX kabenen u npoBoAoB, ocoboe
BHMMaHMe obpaTuTb Ha COCTOSIHME TPUBOSNEKTPUYECKOro Kabens: Ha Hem He
[OMMKHO ObITb NOBPEXAEHWUA U30MALUK, NepernboB, KOHLUbI Kabens AomKHbl ObiTb
3alUMLLEHBI OT MPOHNKHOBEHMS BNaru.
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3.3. MoHTaX n3BeLwaTens

3.3.1. MoHTax 6nokoB

MoHTa)x OnokoB NpPoM3BOOAMUTCS Ha 3apaHee pa3MedYeHHble MecTa COrfiacHo
NPOEKTHOM [OKYMeHTauumM u TpeboBaHMAMM 3SKCniyaTauMOHHOW AOKyMeHTauun Ha
oTAeNbHble ONOKN n3BeLllaTens.

[ins MOHTaXa Ha POBHble MOBEPXHOCTU CHSTb KPbILWKY Groka 1 NpuUroXuTb Ha
MECTO YCTaHOBKM FrepMOBBOAaMM BHMU3 Takum obpasom, 4ToObl ObiNO AOCTATOYHO
MecTa [Ans MpoKnagku noaBoAswWmx kabenen, npousBecTM pasMeTky MecTa
KpenneHus 4Yepe3 OTBEPCTMS B Kopryce, npu HeoOGXOAMMOCTM MpPOCBEPNUTL
OTBEPCTUS U YyCTaHOBUTbL Atobenun, 3akpenuTb 6ok Wypynamu.

MoHTax Ha ceT4yaTble MOBEPXHOCTM UIM MOBEPXHOCTM C NMOWaabio MeHbLUEN
nnowagn kKoprnyca npouM3BogMTCA C MOMOLbI0 MOHTaXHOW MNACTUHbI (B KOMMIEKT
n3BellaTens He BXoOmT).

BHumaHue! 3anpewaemcs ceeprieHue 00NofHUMEsNbHbIX omeepcmuli 8
Koprycax unu Opyeue delicmeusi Hapyuaruwue e2o 2epMemu4YHOCMb.

MponycTntb Kabenu NUTaHna U NMUHUA CBA3WN Yepes repmMoBBObI, MPOM3BECTU
UX pasgenky u CKOMMYTUpoBaTb MpPOBOAA Ha KNeMMHble Komnogku, cobniopas
NoNsipHOCTb B COOTBETCTBUM CO CXxemaMu coeguHeHun wmsBewatens (Cwm.
NpUIoXeHue).

npOBeCTI/I KOHTPOJIb MNpPaBUJIbHOCTU COeUNHEHUN. SaKprTb KPbILWKY onoka,
npoeepuB Hanumyme repMeTusnpyrowiero LHypa. LLIHyp AOMMKEH ObITb YCTaHOBJIEH B
na3 KpbIWKN Tak, YTOObl CTbIK €ro KOHLOB Haxoguncs BHU3Y. Mo XapakTepHoMy
LLEeJTYKY yGGDMTbCﬂ, 4YTO Npun HagaslIMBaHUMN Ha KPbILLUKY cpa6aTb|BaeT TeMrnep. B
NPOTUBHOM Criydae aKKypaTHO NOAOrHyTb HaXUMHYIKO [J1aHKy TeMhnepa. 38T$|HyTb
BUHTbI KpernJieHNA KpbILLWKN 1 repMOBBOblI.

MogcoeamHnTe 60ONT 3a3eMneHns HEU3OoNIMPOBAHHbIM MedHbIM MPOBOAOM
ceyeHnemMm He MeHee 1,5 MM? K LUMHE 3a3eMreHns U cMasaTb MecTa coeauHeHuns
HeBbICbIXaloL,Een KOHCUCTEHTHON CMa3KOoW.

BHUMAHMUE! [lpu omcymcmeuu 3a3eMrieHuss 3awjuma 6XO00HbIX uerneu co
cmopoHbl Y3 om e030elicmeusi 2p0308bix pa3ps008 U 311eKMpoMazHUMHbIX MOMeX He
eapaHmupyemcsi!

3.3.2. MoHTax T

MoHtax T[ wn yctaHoBky YC BbINOMHATL B COOTBETCTBUW C [POEKTHOW
AOKYMeHTaumen un TpeboBaHnAMU «UHCTPYKUMM MO MOHTaXy M PEMOHTY kabens
Tpnboanektpudeckoro TO-1» ATIMH.425919.001 M.

PasmotaTtb TpuboanekTpuyeckun kabenb € TpaHcnopTHoro 6Gapabana wnu
OyxTbl, McCNonb3ya npucnocobneHns  npegoTBpallalOLiMe  MNOBpexaeHne W
BO3HWKHOBEHWE MeTeNb, Ha [AfIMHY OXpPaHSeMOW 30Hbl C BHYTPEHHEW CTOPOHbI
orpaxgeHus.

Pasnoxute kabenb Ha 3emne BAOSMb BbIOPAHHOrO AfS MOHTa)Xa ydvacTka
OorpaXxaeHnss B HEHaTAHYTOM COCTOSIHMM, NPeaoXpaHss ero OT MNOBPEeXOAEeHUA U
nonagaHus BHYTpb BNaru.

I'IepeHeCTM kabenb Ha orpaxpgeHue, 3akKkpernue BpeMeHHbIMWU J3JieMeHTaMn
KpenrneHua. 3aerI'II/ITb kabenb NOCTOAHHbIMUA anemMeHTamMun KpenmneHud,
npegHa3Ha4vYeHHbIMU a4 KOHKPETHOro Buaa orpaxgeHu4d, Cc Luarom He oonee 0,3 m.
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Mpy MoHTaxe kabens cobnogaTth creaylolme pekomeHaaUmm:

MUHUManNbHbIM paguyc u3rmba npu temnepatype +5°C u Bbllwe - He MeHee 5
Hapy>XHbIX AnaMeTpoB, Npu TemnepaType Huxe +5°C - He meHee 10 HapyXHbIX
anameTpoB kabens;

KpenneHue kabens K orpaxaeHuo AOIMKHO ObiTb XXECTKUM, UCKNoYarLWwmm nobdbie
nepeMeLLieHNs, Kak caMoro kabens, Tak u 3N1eMeHTOB KpenneHus;

kabenb MOHTMpYyeTCsa TakuM o6pa3oM, YTOObI OH MAOTHO Npuneran K NOBEPXHOCTU
orpaxgeHus 6e3 npoBucaHumn, Ho 6e3 HaTArMBatoLLEro yCuUnusi, eCnn NPoBUCaHNS
kabens ycTpaHuTb He yoaéTcs, crieqyeT YMEHbLNTD LWar KpenneHus;

npu MoHTaxe Ha AKJl cnegutb 3a Tem, 4TOObl Kabenb He Obln MNOBPEXAOEH
PEXYLLMMM KPOMKaAMM.

BHumaHue! 3anpewaemcs MoHmMax kabess npu memrnepamype Huxe -5°C.

Mpoussectn nogkntoyeHne kabens k MNMY-T B cootBeTcTBUM C puc. 3.11, ansa

3TOro:

CHATb KpbIWKy ¢ 6noka 5OC wnu MPA;

NPONYCTUTb KOHLIbI Kaberns Yyepes3 repmMoBBOabI;

Npon3BecTn pasgenky KOHLOB B cOOTBeTCTBMM € puc.3.11a;

N3MEpUTb COMPOTMBIIEHNE MeXOy UEeHTpanbHOW >XWMOWM K 3KpaHOM Kabens
(conpoTueneHne kabens ¢ yctaHoBneHHbIM YC gomkHo 6biTb 1TMOM £10%) ;

CHATb 3KpaH ¢ mogynsa My-T;

BCTaBUTb M 3aKpenuTb pasgenaHHbIM KOHeL B 3aXUMbl HA Mogyrie Tak, YTobbl
ckoba nMOTHO 3axumana 9KpaH kKabens, a uUeHTpanbHas Xuna Obina 3axarta
BUHTOM KINeMMHMKa B cOOTBeTCTBMMU C puc.3.11 6;

ecnu kabenb uMeeT [OOMOSTHUTESbHYIO 3KPaHHY OOOMOYKY, TO OPEHaXKHbIN
NPOBOAHWK BHELUHEro aKkpaHa HeobXoOUMO MOAKMKYUTL K 3aXMMy 3a3eMiieHUs
Ha mogyne BOC wnu MNPL;

npocrneanTtb, 4Tobbl 3KkpaH Kabens v ueHTpanbHaga Xuna He Obln 3aMKHYThI
Mexay cobor U Ha ANeMeHTbl MoayIs;

YyCTaHOBUTb 3KpaH Ha moaynb MY-T;

3aKpbITb KPbILWKY OGnoka, 3aTAHYTb ranku repMoBBOAOB.
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a — paszaenka kabena, #%{

£ — nogrnHeHKE KT =T,

L]

]

Puc.3.11. MNoagkntoyeHne T

YCTaHOBKY COEAMHUTENbHOM MydTbl MNpU  cpalMBaHuM ABYX kabenen

Heob6Xx0AMMO NPOM3BOAUTL B COOTBETCTBUM C «VIHCTPYKLUMEN MO MOHTaXy U PEMOHTY
kabens TpnboanekTpudeckoro TO-1» ATIMH.425919.001 M.
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BHumaHue! Pasdenky u nodkmovyeHue mpuboasiekmpudyecko2o Kaberss
criedyem rnpoeooumes 8 Cyxyro no2ody, ymobbl He dQorycmume ronadaHue ernaau
8Hympb Kabens. [lpu OnumesnibHbIX rnepepbiéax 8 MOHMaXHbIX pabomax mopubl
kabensa crnedyem eepmemu3uposame U30SUUOHHOU fieHmou. B criydae rnonadaHusi
800bI Ha OMKpbIMbIU mopeu, kabers — criedyem obpedamb Mo8pPeXXOEHHbIU y4acmok.

M3BeLwaTenb oxpaHbl nepumerpa «TOMOJIb»

3.3.3. MoHTax B[l

MoHTaxk B[] BbINOMHATL B COOTBETCTBMW C MPOEKTHOWM [AOKyMeHTaumen u
TpeboBaHMsMK JoKyMeHTauun Ha BLl. B[l ycTaHaBnuBalTCca Ha orpaxgeHun no Bcemn
ANMHEe OXpaHSsIEMOWM 30HbI U3 pacyéTa oAMH AaTyuK Ha cekumto. NocnegHum gaTymkom
Ha NUHMK cBA3KN 0bA3aTenbHO AoMKeH ObITb OKoHeYHbI B (C ogHMM repMoBBOOM).

Coenatb pasMeTKy MeCT KpenreHust 4aTYMKOB Ha orpaxgeHun. Pacnonoxutb
B Ttakum obpasom, 4Tobbl repMOBBOALI pacnonaratTcss ropu3oHTanbHO. YCTaHoBKa
Bl Ha ceTyaTbIX OrpaXgeHusix C ropu3oHTarnbHbIM pa3MepoM a4venkn Ao 50 mm
BbINOSHAETCA C MOMOLLIbIO MOHTa)XXHOW NAacTuUHbI BXoasLwen B komnnekt B[

3akpenutb B[] ¢ nomowbio BUHTOB unn wypynos. NpocneanTsb, 4ToObl KOpnyc
AaTynKa N MOHTaXKHasi NNacTMHa NAOTHO Npunerann K NNOCKOCTU OrpaXxaeHus.

Ana coeguHeHns B mexay cobon pekomeHayeTcs Mcnonb3oBaTb kabenb Tuna
FTP 5 CAT(BuTtasa napa B akpaHe). Micnonbayetcsa 3 napbl NPOBOAOB:

e CUrHanbHas,
e nuTaHue 5 B,
e 3asemneHue (Nnapa NpoBOAOB, COEAMHEHHbIX OPYr C APYrom).

JNInwHwe napbl pekoMeHayeTCcA noAKMnw4nTb K 3a3emMrieHuno, TemMm CaMbiM
yBelininmB CymMmmapHoe cedeHue. an/I Hannm4ynm 3KpaHa, ero ,qpeHax(an‘/'l NpPOoBOAHUK
TakKXKe NoakKkrn4vaeTcAd K KneMmmMme 3aseMrieHns.

I'Ipono>|<|/1T|: kKabernb NUHUKM CBA3KN, OCTaBMAA NeTnu BOKPYr 4aT4ynkoB anuHon 10
-15¢cm, 3aKpPENnnUTb €ro K orpaxgeHuto ckobamu.

Bl-1 BA-2 Bln rny-g
+- B +- B — — +- B +5B
-5B ~5B ——{ =3B “5iB
+ HIKA >< FAMHA WAt A + NkH1 A
- TAH1A A b - HmA - AHA A
SEEEMNeHIe 3gEeMneHre |— — 3asemMneHue 3323eMINeH1e

Punc.3.12 Cxema nogkntoveHmnsa BubpogaTynkon

Paspesatb netnu kabens. BctaBuTb KOHUbl Kabens B repmoBBOAbl W
NPOU3BECTU UX pasdesniky Ans KOMMyTauum nNog KneMmMHble KONOoLKM B COOTBETCTBUM C
puc. 3.13 r. B npoxoAHbIX AaTyMKax CKPYTUTb NONapHO 3KpaHbl, BXOAHbIE U BbIXOAHbIE
npoBoAa JNUHUM MUTAHUS WU 3a3eMMEHUs, UMeKLne OAUHAKOBYH MapKUPOBKY, WU
CKOMMYTUpOBaTb Ha KNeMMHble KONogknm B cooTtBetctBunm C¢ puc.3.13 a un 6.
CurHanbHble J§MHUM COCedHUX OaTyYMKOB COEAMHATCS B npoTuBodgase (Cm.
puc.3.12).

Ona nogknoveHus kabensa k BOC wnu TP, BCKpbITb KpbIWKy ©Onoka.
MpoTaHyTb kabenb 4Yepe3 repMoOBBOA, pa3genatbh KoHel kabensa u ckomMmyTupoBaTb
npoBoda Ha KneMmmHyto kosnoaky MY-B B cootBeTctBum ¢ punc.3.13 B.

npOBeCTI/I KOHTPOJIb NpaBUIibHOCTU COE€NHEHUN.
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BHumanue! [llpu nodknwyveHuu k [1Y-B Heobxodumo npocriedumsb, 4mobbl
rnpoeoo0, NMOOKIMHYEHHbIU K KOHmakmy «+L» okoHeyHoz2o B[], nocmynan Ha KOHmMakm
«+nuHusy MNy-B!

|
|
(T TT]

a- NoAknoYeHe NpoxogHoro B,
b- Noaknio YeHe okcHeuHoro B,
B- MoAKmo HeHie [14-B,

r r- pazienka kabens ceazm,

Punc.3.13. MNoakntoueHne B

3.4. HacTtpouka usBewartens.

HaCTpOIZKa napeLlatend npom3BoanTCA Mnocrie ero rnoJyiHoro MOHTa)XKa N MOXeT
npoBoAUTbLCA B IBYX pEXUMaAX:

e ABTOHOMHBIN — HACTPOMKa NPU NMOMOLLN YeTbipexpaspaaHbIX nepekroyaTenen S2
n 83, pacnonoxeHHblx Ha moayre BOC.

e KoMnnekcHbln - HacTporka no nuHum cBasn RS-485 nop ynpaeneHuem 1K ¢
nomoubto MO «Tononby.

3.4.1. ABTOHOMHbIW PEeXUM HaCTPOMKHU

ABTOHOMHbIA PEXMM HACTPOMKM MNpou3BoaMTCHA NyTEM Bblbopa ogHon m3 15
Tabnuy, HacTpowkK, 3anmcaHHblx B namsate BOC npu nsrotosneHuun (cm. Tabnuuy 3.1)..
[Onsa aToro Ha uJeTblpexpaspsagHblx nepeknoyvatenax S2 u 83, moayns BOC,
BbiCTaBnseTcs Homep Tabnuubl B ABOUMYHOM Kode (Mnagwwui paspsn HaxoauTes
cnpaBa). Ha nepekntovatene S3 BblbupaeTcs Tabnumua HaACTPOMKM NS 30HbI OXpaHbl
cooTBeTcTBYIOLWeEN kaHany 1 Ha moayne BOC, a Ha S2 - kaHany 2.

MpumevaHue! [lpu eknwyeHuu numaHus BOC nonoxeHue ecex pa3ps0os
00HO20 nepeknnodamens 8 cocmosHue OFF uHmeprnpemupyemcsi npoueccopom Kak
PEXUM ycmaHOBKU adpeca useewamersis, Komopomy 6ydem puceoeHo 3Ha4deHue,
ycmaHo8/ieHHOe Ha Opy20M nepekxnyamerie.
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BHumaHue! YcmaHoska ecex pa3pssdoe oboux riepeknodamernel 8 rosoxeHue

OFF 3anpeuweHa, sisrisemcsi He paboyeli kKomMbuHauyuedl.

Tabnuua 3.1. dopmaT TabnML, HACTPOMKM

Ne Koa | T, 0 N KOJIMYECTBO MPEBBILLEHNUM B YACTOTHbIX KAHAJIAX

" 11|2/3/4| cek 1 2 3 /4|5 6|7 8|9 |10
1 /0001 5 |1 10 0 0 1 2 3 4 0 0 0 0
2 |0010] 5|1 10 0 0 1 3 4 6 0 0 0 0
3 (0011 5 |1 12 0 0 1 2 3 4 0 0 0 0
4 10100 5 |1 12 0 0 1 3 4 5 0 0 0 0
510101 5 | 1 10 0 0 1 3 4 5 7 0 0 0
6 (0110 5 | 1 12 0 0 1 3 4 5 7 0 0 0
7 (0111 5 |1 12 0 0 1 3 4 5 7 9 0 0
8 /11000 5 | 1 14 0 0 1 3 4 5 7 9 110 O
9 11001} 5 | 1 12 0 0 1 3 4 5 6 8 10| O
10 {1010} 5 | 1 14 0 1 2 3 4 5 6 8 |12 | 0
11 1011} 5 | 1 14 0 1 2 4 5 6 8 |10 13| O
12 /1100 5 | 1 12 0 1 2 4 5 6 7 10| 13 | 15
131101} 5 | 1 14 0 1 2 3 4 5 6 8 | 10 | 12
14 /1110 5 | 1 14 0 0 2 3 5 7 8 9 |12 | 15
1511111} 5 | 1 14 0 0 2 4 6 7 8 |10 | 12 | 15
e Ne — NOpSAJKOBbLIN HOMep Tabnuubl

Koa — Homep Tabnuubl B ABOMYHOM Koge, «1 2 3 4» paspsiabl nepekntoyartens, (4 -
Miagwunn paspsa), nonoxeHve nepekntoyatrenen: 1 — ON, 0 — OFF.

T, cek — BpeMsa 06paboTKn cobbITUSA, MOXET NPUHMUMAaTL 3Ha4YeHus oT 3 0o 30 cek,
pekoMeHayemble 3HadeHus 5, 10, 15, 20 cekyHA;

N — YNUCMO TrOSfI0COB, KOSIMYECTBO YACTOTHbIX KaHanoB, B KOTOPbIX AOCTUIHYTO
3ajaHHOE 4MCNO MpeBbIWEeHM Ansi (PhopMUMPOBaHUS CcuUrHana TpeBora, MOXeT
NpUHUMaTb 3HAYEHUsI OT 2 40 YMCra aKTUBHbIX YACTOTHbIX KaHanNoB BblgeneHus (1
— KpUTEPUN MO YMONYaHuo — Bornee NoMoBUHbI aKTUBHbLIX KaHaNoB);

N — MHOXMTenb nopora, - onpeaensieT 3HayeHuMe nopora OBHapPYXeHUs, MoXeT
npuHUMaTh 3HaveHus ot 3 o 40, pekomeHayemble 3HadveHue ot 10 go 25
KONMWMYECTBO MPEBbILWLEHNA B YACTOTHbIX KAHAJNAX - npuseaeHo
KONMYEeCTBO MpEBbILLEHMI BXOAHOMO CUrHana Hag ypoBHEM nopora obHapyXeHus B
Kaxxgom m3 10 4acTOTHbIX KaHanoB BblAerieHusi. BO3MOXHbLIM Ouanas3oH 4ucrna
npesbiweHnn ot 0 go 100. Ecnu BbIOpaHO 3HayeHue «O0» - OaHHbIA KaHan
NCKMoYeH n3 obpaboTku.

Ctpokun Tabnuubl 3.1 cooTBeTCcTBYIOT 15 Tabnuuam HacTPOMKK, 3anUCaHHbIM B

namate BOC npu msrotoBneHuun. llepBasi cTpoka COOEPXKUT HACTPOMKM Hambonee
YyBCTBUTENbHbIE W3 BCeX, Aanee uayt 3 CTPOKM C MOCTEMNEHHbIM YBENUYeHUem
KonuyectBa npesbllweHnn. CTpokn 5 - 8 copepxaT npegblaywmne HacTporku C
YBENIMYEHHbIM MHOXUTENEM nopora. Takum obpasom, ¢ yBerim4eHMeM HoMepa CTPOKU
NMOET NOCTENeHHOEe YMEHbLUEHNE YyBCTBUTENBbHOCTU. B oCTanbHbIX CTpOKax 3anmncaHbl
pasHoobpasHble BUAblI HACTPOEK C OTKIMHOYEHHBIMU BEPXHUMWN UAN HWXXHUMWN KaHanamm
N BOSbLUMM KONIMYECTBOM MPEBbILLEHUA. TN HACTPOMKN NpeaHa3Ha4vyeHbl Ansa padoTobl B
MecCTaX C NOBbILLEHHbBIM LYMOM OKpYXatoLen cpeabl.
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HacTporika npoussoauntca cnegywowmm obpasom. lNMocne sknoveHns BOC Ha
nepekntoyatendax cnegyeT yctaHoBuUTb Tabnvuy 1 u BbligepxaTb Bpemsi, He MeHee 30
MUHYT, AN agantauumn K BHELWHEMY LUYMOBOMY (DOHY.

Mocne aTtoro cnegyet NPOU3BECTU KOHTPONbLHOE BO3AEWCTBUE Ha OrpaxgeHue.
[laHHOe BO34encTBMe MO CBOEW cune LOSMKHO MMUTUPOBaTb BO3MOXHbIE CryYanHble
Bo3gencTeua: Betep, Nty M ap. O6bIMHO KOHTPONbHOE BO3AENCTBUE MNPOU3BOLAT
pykamu uUnu nasnkon, crierka packadmBasa orpaxgeHue unum rnpovsBOAsA CEeputo Nerknx
yoapoB. Bpema mexay cepnamm Bo3gencTBui OMKHO 6biTb He meHee 30 c. MNMpu aTom
BOC He pomkeH BblgaBaTb curHan Tpesorn. Ecnu xe curHan BblgaH — cnegyet
BblbpaTb Apyryto Tabnuuy 1 NOBTOPUTL UCTbITAHKE.

Mocrne HacTponkM HeoBXoAMMO NPOBECTU MPOBHLIE NPEOAONEHUs OrpaXkaeHus.
BEOC pomxeH BblgaBaTb CUrHan TPEBOM Mo BCel AnvHe orpaxaeHus. Ecnv ke curHan
He ObINn BblAaH — cneayeT BbiopaTh Apyryto Tabnmuy U NOBTOPUTb UCMbITAHUE.

BHumaHue! Codepxumoe mabnuy npu uszzomosneHuu bOC moxem
MEHSIMbCSI.
Tabnuua 3.2. PacnpeaeneHne kaHanoB BblAENEHMs N0 YaCTOTHOMY AManasoHy
0,75-800 Iy
Homep | 19\ 9 | g8 | 7 | 6| 5 | 4 | 3 | 2 | 1
KaHana
HnanasoH | 400- | 200- | 100- | 50- | 25- | 12- 6- 3- 1,5- | 0,75-
yactoT, 'y | 800 | 400 200 | 100 | 50 25 12 6 3 1,5

3.4.2. KoMnneKCHbIN PeXUM HaCTPOMNKU

KoMnnekcHbIN pexunm HacTPOMKM NPOBOAWUTCH, ecnu m3sewaTtens paboTtaeT B
cocTaBe nporpaMMHO-annapaTHOro Komnsekca no nuvHum cBasm RS-485 nopg
ynpaeneHuem (K ¢ nomowpto MO «Tononby», a Takke, ecnn He yaaétca nogobpatb
HeobxoaMMble HAaCTPOWMKM M3 Yncna 3anucaHHbix B namatn BOC.

Mepepn paboTon ¢ MNK Heobxoanmo o3HakoMuTCs ¢ PykoBo4CTBOM MoOfb3oBaTens
«M3BewwaTens oxpaHbl nepumetpa « TOMOJb» ATIMH.425132.001 PT1.

Hactporika ¢ nomouwpto MO «Tononb» nponsBoguTca crnegylowmm obpasom.
Mogkntounte koHBepTep USB/RS485 k K n BOC, B coOTBETCTBMM C NacnopToMm
KoHBepTepa ATIMH.425661.002 INC.

Ecnu B nnHum ceBnasm BknoveHo 6onee ogHoro BOC, To neped BKAOYEHUMEM
nuTaHua Ha kaxgom BOC HeobxoaMMO yCTaHOBWUTb MHAMBUAYanbHbIM agpec (Cm. n.
4.1.2). MNMpun nsrotoeneHnn bOC npncBoeH agpec No ymonyaHuo — «15».

Mopgante nutaHne Ha BOC u BblaepxuTe BpeMss He MeHee 30 MWUHYT AN
ajantauum K BHeluHemy LwymMoBoMmy oHy. 3anyctute MO «Tononb» ¢ npaBamu
nosnib3oBaTens « AQMUHUCTPATOP CUCTEMbI».

B naHenn «Tekywme HacTpomkm» BblbepuTe YCTPOWCTBO (YCTaHOBUTE ajpec
BOC) n kaHan (30Hy oxpaHsbl), KOTOPbIV Bbl cObupaeTecb HacTpanaTb (puc. 3.14).

3anyctnte  uHcTpyMeHT  «Crtatuctuka»  (MeHo->UHCTpyMeHTbI->Tononb-
>CTaTMCTUKA) N UN3MEeHUTe 3HavyeHue 3anucen B Tabnuue «4Yucno 3anmcen» Ha
HeobxogmMmoe Bam yucno. PekomeHgyetcsa ctaButb 3HadyeHune 100-200 3anucen. lNpu
3anonHeHun Tabnuubl HoBble 3anucn ObyayT [obaBnsATbCA B KOHeW, a npwu
nepenosiHeHNN Hanbornee cTapble yoansaTCs.
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3anyctnte cbop cTatUCTUKK, HaxaB kHonky «CtapTt». HadHeTtca cbop
CTaTUCTUKM MpeBbIWEHUN C BblbpaHHOro kaHana. Ha akpaH K 6yayT BbiBOOUTbCS
3a(PMKCUPOBaAHHbIE 3HA4YeHUs MNPEBbLIWEHUA NO  KaXOoMy 4YacTOTHOMY KaHany,
HakonsieHHble 3a Bpems 06paboTku. MNpu NOAHOM OTCYTCTBUM MpPEBLILIEHNA BO BCEX

4YacTOTHbIX KaHanax gaHHble o1 BOC He noctynatoT, a Ha akpaHe [1K nHdopmaums He
nsMeHseTcq.

Texuuue nacrpodcu sons: 01 2

MNpestiweHun

Ynp-e Kogekar Ofupe

‘ off off off off 5 3 3 2 off off APY [1974 Yerponcrso: |01 -
CpeaHie YnosHH e ,47 Tatnua yoranosok: |1 Kanan: ’h
| 708 23 253 21z 245 klzr) 74 33 23 84 . - e
Moporossie yposHH Cymraa |2306 -

TaBnila nepekyca: | ge » || Crarye: |0x00 - -
| off aff off off off off off off aff off N D IR R
Funetp MaKe npeseLL Mur. npeski Bpenta Bpswa |5

Keranl: @ 2 3 4 5 67 8 910011°12:13 1415
| off off off off Markc. noper |1 Koz 1 203 4506 7.8 91071 121314 15
TefcyIlMe HACTPORIH NpeuTeHs! 11,03.2009 18:10:40
Terywwi nopT - COM7

Puc. 3.14. MNMaHenb «Tekylme HacTpoOnKm»

MponsBeguTe HECKOSIbKO  KOHTPOSIbHbIX BO3AEWCTBUW Ha  OorpaxaeHuve,
UMUTUPYIOLLMX ClyYalHble LLYMOBbIE BO3AENCTBUA (BETEp, NTUL, U OP.), U KOHTPOSbHbIE
«TPEBOXHbIE» BO3genctBus nmutupylowme npeogoneHune orpaxgenus. Ecnun npu
3TOM 3adnKCMpoBaHa TpeBora, To COOTBETCTBYIOLLAA CTPOKa CTAaTUCTUKN Ha akpaHe (1K
OygoeT BblgeneHa KpacHbiM LUBeTOM. Ha oaHy ceputo BO3OENCTBUA  BO3MOXHO
BblAeneHne KpacHbiM cpasy ABYX W Oonee CTPOK, B 9TOM Criydae craTucTuyeckue
AaHHble, Bbl3BaBLUME TPEBOry, COOTBETCTBYKT BTOpoW cTpoke (puc. 3.15). Bpewms
Mexagy cepusiMn BO3enNCTBUN JOMKHO ObiTb He MeHee 30 c.

m CratHCcTHHA. g@g‘

o |

Bpera 200,400 1400. 200 |200.100 |100.50 ‘50. 25 |25.12.5 |12 56 ‘s. 3 J3.1.5 |1 507 A || Yreno sanieer:
[

180542 [ [ thd
18,0350 10 05 [iF 04 04 04 0z i o il 5
Sancath & gaitn
180355 i 0 il 04 0z o i o
131002 05 o il il oo o i il o il Hixnis
Cron

<

Pesiiv yoTaHoBoK AP nepersca

Puc. 3.15. OkHo «CTaTuctuka»

lMponsBeamTe OTCTPOMKY YaCTOTHbIX KaHANOB BHECEHNEM U3MEHEHWI B TEKYLLYHO
Tabnuuy ycrtaHoBok (puc. 3.16). [Ona aToro 3anyctute MHCTPYMEHT «HacTponka
yctponctB» (MeH->MHCcTpymMeHTbl->Tononb->HacTtporika ycTpOMCTB) M B CTPOKe,
COOTBETCTBYIOLLEN HOMepPY BblbpaHHOM Tabnuubl (HOMep ykasaH B none «Tabnuua
YCTAHOBOK» MaHenn «TeKylume HaCTPOMKNY), NBMEHUTE 3HAYEeHUA B COOTBETCTBMMU CO
cnegyrowuMmn pekoMmeHgaumsmu.

Ecnv Ha wymoBble BO3OeNCTBUA (PUKCUpyeTCa MNpeBbilleHUss B B6ONbLUMHCTBE
YACTOTHbIX KaHanoB W YWUCIIO MPEBbLIWEHUN HE eAWHWYHOe, TO crnegyeT yBenuuuTb
3HayeHne MHoxuTens nopora (N). Ecrniv nocne nameHeHnsa nopora YMCrno MnpeBbILLEHNI
ocTaeTcs GonbwKM, TO Hambonee «LWyMHbIE» KaHanbl PEeKOMEeHOYeTCHA OTKNIYUTD,
yctaHoBnB 0 B 3HayeHMe 4ucna npeBbllleHUA. Takke peKOMeHOyeTCsl OTKIMYUTb
KaHanbl, B koTopbix nocre « TPEBOXXHOIO» Bo3aencTBms, NpeBbILLEHNsST OTCYTCTBYIOT.
B BbIbpaHHbIXx Ona obpaboTkM KaHanax YCTaHOBUTb YWUCIO MPEBLILWEHUA TakuM
obpa3omM, 4TOBbLI OHO ObINo 6Gornble KonuyecTBa MPEBLIWEHMA OT  LUIYMOBOIO
BO34ENCTBUA U MeHblue, Mbo paBHO konu4vecTBy npesbiweHnn oT « TPEBOXHOI O»
BO34encTBUA. MI3MeHsaa KONMMYeCcTBO rosiocoB, HeoOxoammo JobuTbcs 0bA3aTernbHOro
cpabartbiBaHna npu «TPEBOXXHbIX» B0O30enCTBUMAX W OTCYTCTBUS  NIOXHbBIX
cpabaTtbiBaHUM Npu LLYMOBOM BO3genctsun. Npun ycTaHOBKE KOnmMyecTsa ronocos B 1
BKIMOYaETCH KpuTepum, paboTaroLwmii No yMonyaHuoo, npu KOTOpoM TpeBora BblaaeTcs,
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ecnm B 0Oonee 4Yem MOMOBMHE aKTMBHbLIX KaHanoB 3adUKCUPOBAHO KONMUYECTBO
npeBbILeHNA GonbLLe 3a4aHHOro YMcna.

m HacTtpoikM ycTpoicTea
o |

Hacrtpoiku craryca
Tatnua |Bpema Make nDpU\|MHDmM‘rEnb|SUU..QUU |=100.200 ‘200..100 |1DD.50 |50.25 |25.12.5 |125.s ‘.3 |3.15 |1.5.0.7 Al 08akanana Ha oy sony
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i TMpouMTaTE TataHuEl | MpouMTaTE HE Paiina =renuTe agpec |

JanucaTe Tatauus! JanMcaTe B daiin

Puc. 3.16. OkHO «HacTponkun yctponctea»

3anuwmnte u3MeHeHHyr Tabnuuy B YCTPOMCTBO, HaXaB KHOMKY «3anucaTtb
Tabnuupbl». MNpu yaayHon 3anvcn nameHeHun OyaeT BbiBeJeHO coolLieHue (CM. puc.
3.17). O6HoBuTEe Tekywme Tabnuubl YCTAHOBOK, Anig 3Toro B none «Tabnuua
YCTAHOBOK» NaHenu «TeKkylimMe HacTPOMKu» BblbepuTe HOMEp M3MEHEHHOW Tabnuubl.
Ecnu nameHeHna BHeceHbl B Tekyllyo Tabnuuy, T.e. B norne «Tabnvua ycTaHOBOK»
naHenun «TekyLimMe HaCTPOMKN» YXe yKazaH HOMep U3MEHEeHHOW Tabnuubl, TO criegyet
ewle pa3 BblObpaTtb 3TOT HoMep. [lepea wu3mMeHeHvem Tabnuubl nporpamMmma
3anpawumBaeT nogresepxaeHuve.

lMocne koppekuun Tabnuubl MNOBTOPUTE HECKOSIbKO KOHTPOSbHbIX LUYMOBbIX M
«TPEBO>XHbIX» BO3aencTBuin Ha orpaxkgeHue ans onpeaenieHnst kKavyectsa OTCTPONKU
OT NOXHbIX cpabaTbiBaHU. Ecnv npnbop BblgaeT TPEeBOrv Npu LWYMOBbLIX BO3AENCTBUAX
n He BblgaeT npn « TPEBOXHbLIX», To noBTOpUTE M3MeHeHWe Tabnuy, A0 MNonyyYeHus
yOOBMETBOPUTENbHbLIX pe3ynbTaToB. [10 3aBeplleHMM HACTPOMKM KaHana OCTaHOBUTE
cbop cTaTUCTUKK, HaxaB KHOMKY «CTony.

PabBoTa c yCTpoOHCTEOM

;\l{) Tabnuua 2 wonewHo sanmcana eo flash!

Puc. 3.17. CoobleHune nocrne ygayHon 3anucu

MepeknounMTecb Ha  CneaylowWuMin  kaHan, MCnomnb3ys  nepeknoyaTtenu
«YcTponcTtBo» U «KaHan» naHenu «Tekylumue HacTpOrKM», U NOBTOPUTE HACTPOWKY, Kak
OMMCaHo BbiLLE.

lpumevaHue! [lns kaxdo20 KaHana HacmpoUKy credyem pou3eooums
uHdueudyasibHO, m.e. KaxO0oMy KaHarny crnedyem ycmaHo8UmMb €O6CMEeHHbIl
Homep mabnuuskl. [Jonyckaemcsi ycmaHogeka OOHoU u mou e mabnuubl 0518 oboux
KaHasos 8 criydae ux udeHmu4Hou pabomsei.

B HavanbHbIN nepunon JsKkcnnyatauun, npun uU3MeHeHUn nNnoroaHbIX yCJ'IOBI/II‘/'I
(ycmneHme BeTpa, [O0XAOb, CHeF), pekomeHayeTca nepunogmnyeckoe HabnogeHne
CTaTUCTUKN N OONOJNTHUTENIbHaA KOppeKunA Tabnuu,.
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4. NOPAOOK PABOTHI

Mocne 3aBepLUEeHNs MOHTa)Xa U HaCTPOWKM n3BeLlaTesib roToB K pa60Te. PaboTa
n3BellaTtena MoXxeT NpoBoaAUTbLCA B ABYX peXnmax:

e C Bblgayen usBelleHU Mo pesynbTataMm obpaboTkMm M KOHTpPONA Mo wnendam
TPEBOXXHOW CUrHanNU3aumn.
e C Bblgayen pesynbTaToB NO NUHMK cBA3N RS-485.

4.1.1. Pexxum paboTbl no wneudam

Mpn pabote no wnendgam wusseweHus «TPEBOIMA 1», «TPEBOIA 2» n
«HEMCIPABHOCTb» opmupyloTCa pasmMblKkaHMEM  HEMONSAPHbLIX  3/IEKTPOHHbIX
Knoyeh Ha  BbIXoAax. PasmbikaHve  K/OYeld  COMpPOBOX/IAETCH  CBEYEHUEM
COOTBETCTBYIOLLEro HANKaTOpa:

e HL1 - nHgukaTop nsseweHns « TPEBOIA 1» («T1»);
e HL2 — vHankaTop unsseleHna « TPEBOTA 2» («T2»);
o HL3 - vnamnkaTtop ussewerHna «HEMCMNPABHOCTb» («H»).

N3BeweHna « TPEBOTA 1» n «TPEBOIA 2» dopmunpyoTcs npyu obHapyXeHuu
HapyLIeHNa B COOTBETCTBYHIOLLEN 30HE OXpaHbl U OCTAKTCA aKTUBHbIMKU B TeyeHue 10
CekK, Nocre Yero KoY BO3BpaLLaeTCa B UCXOQHOE COCTOSIHUE.

N3BeLeHne «HEMNCIMPABHOCTb» dopmunpyetcsa no pesyrnbTartam
HenpepbIBHOrO KOHTPOMsS MCMNPaBHOCTM u3BewlaTens, npu 3TOM KOHTPONUPYIOTCA
cnegylouime napameTpbl:

e - HOpMa HanpsbPKeHUa NUTaHnS;
e - porpaMmmHbIv cOoKn C nocneayLwmmMm BOCCTaHOBEHMEM paboTocnocobHOCTH;
e - 00OpbIB UM KOPOTKOE 3aMblKaHWe NnHUn Y3;
e - HecaHKUMOHMpoBaHHOe BcKpbiTMe kopnycos BOC, MNP, Y3.

B cnyyasix BO3HWUKHOBEHUSI HEWCMPABHOCTM CUrHan OCTaeTCsi akTUBHbIM [0 ee
yCTpaHEeHMUs.

HeucnpaBHoCcTb nuHUM Y3 COMPOBOXAAETCA CBEYEHMEM COOTBETCTBYIOLLErO
WHAMKaTopa:

e HL4 — nHgukaTop KOPOTKOro 3amblkaHus B Lienu Y3 30HbI 1 («K3»);
e HL5 - vHamnkaTtop obpeisa B uenun Y3 3oHbl 1 («<OBP»);
e HL6 — vHamkaTop obpeiBa B Lenn Y3 30HbI 2 («<OBP») ;
e HL7 — vHamkaTop KOPOTKOro 3amblkaHus B Luenu Y3 30HbI 2 («K3»).

4.1.2. Pexxum paboTbl NO IMHUMU CBA3U

Mpn paboTte No nNuHUKM cBaA3nM RS-485 MOHUTOPUHI COCTOSIHUSA uM3BelwaTens C
BeJEeHMEM XypHarnoB cObbITUN M OTOBpakeHMeM Tekywen MHopmaumm Ha gucnnee
MK ocywectensetca nog ynpasnenvem [10 «Tononb». [lepen paboton ¢ O
HeoOxoQMMO O3HakoMuTcss ¢ PykoBoAcTBOM norb3oBaTtend «W3sewaTtenb OXpaHbl
nepumeTtpa «TOMOJIb» ATIMH.425132.001 PI1.

Ecnu B nuHum cBsasu BknodeHo bonee ogHoro BOC, To nepen BKNOYEHMEM
nssewatens kaxgomy bOC HeobxooMmo ycTaHOBUTL MHAMBMAYanNbHbIM agpec oT 1 oo
15. Mpwn narotosneHnn scem 6OC npucesoeH agpec no ymonyaHumo — 15.

YcTaHoBKa agpeca SOSKHa NPoM3BOANTLCA Nepes BKIIoYeHneM nutaHus. Habop
aZpeca OCyLecCTBNAeTCs C NOMOLLb 4-X paspsaHbix nepekntovatenen S2 («KAHAI
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1») n S3 («KAHAJ1 2»). NMpun 3aTOM BCe pa3psiabl OGHOro nepeknvaTens AoSMkHbl ObITb
B coctosHum OFF, a Ha apyrom gosmkeH ObITb yCTaHOBMEH BblIOpaHHbIN agpec. 3anncb
3agaHHoro agpeca B namsate BOC npon3BoguTcst Npy BKIKOYEHUN NMUTaHKUS.

B nocneactBumn agpec MoxeT bbITb Takke nameHeH npm nomowm MO.

5. BOSMOXHbIE HEUCTIPABHOCTU U METOObl UX YCTPAHEHUA

BoamoxxHble HencnpaBHOCTU U MeTOdbl X YCTPpaHEHUA NpuBeaeHbI B Tabn. 5.1.

Tabnuua 5.1.

Ne| HaunmeHoBaHue

n. | HeMcnpaBHOCTEN U B

eposATHas npu4YnHa MeToq ycTpaHeHus
n. BHeLlHee
nposiBfieHne

1. |Mpwn nogaye 1. OTcyTcTBYeT HanpsbkeHue | 1.[MpoBepuTb NCNPaBHOCTb
nutaHna Ha BOC NUTaHUS Ha KOHTaKTax NMHUN N UCTOYHUKA NMUTAHUS.
He 3aropatoTca «12B» KNeMMHOM KONOAKM.
chrHarnbHble 2. He BepHO nogkmno4veH 2. MNoakntounTb kKabenb
NHANKATOPBI. kabenb NnuTaHuns . NUTaHUS C y4eTOM

NONAAPHOCTM.

2. |U3Bewartenb 1. Ecnu ceeTsaTcA 1. NpoBepuTb LENOCTHOCTb
BblOJaeT curHan nHaukatopbl HL4, HL7, T0 | T vnu nuHum ceasu B, n
«HewucnpaBHoCTbY, |006pbIB kKabensa Y3. OTPEMOHTMPOBATb
cBeTATCA NOBPEXAEHHbIN Y4aCTOK.
MHANKATOPbI 2. Ecnu cBeTaTtcs 2. [poBepuUTb BESTIUYUHY
HL4 - HL7. nHaukatopbl HL5, HL6, TO |conpoTtuenenus YC, oHO

KOpOTKOE 3aMblkaHue kabens | 4omkHO 6biTb 1TMOM £10%,
4ya. 3ameHnTb YC.

3. |U3Bewartenb yacto | 1. OrpaxgeHne nmeet 1. MpuHATL Mepbl MO
BblJaeT FIOXXHOE HU3KYH YCTOMYMBOCTb K OrpaHnyeHnto NOABMKHOCTM
TPEBOXHOE BETPOBbIM Harpyskam. orpakaeHusi.
3BeLleHNe 2.HeHapgexHoe coegmHeHne | 2. [poBepuTb KayecTBO

U3 c orpaxageHuem. MOHTaxa Y3, npun
nposucavun T
AOMONHUTENBHO 3aKpenuTb
obecne4ynB ero nNnoTHoe
npuneraHne K orpaxaeHuio.

3. 3aBblweHa 3. Npu nepmnognyeckom

YyBCTBUTESIbHOCTb HabngeHnn cTaTUCTUKN

naseLwlatens. NPoOBOAMTL AOMOSTHUTENBbHYIO
KOPPEKLUNIO HAaCTPOEYHbIX
Tabnuu,.

PemoHT ©OnokoB 1 Moaynenm npomsBOAUTCA TOSMbKO Ha NpeanpuaTtum
n3rotoBuTene.
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6. TPAHCIMTOPTUPOBAHUE U XPAHEHUE

N3BewaTenb B yrnakoBke npeanpuaTUs-M3rotToBuTeNs MoXeT
TpaHCNOPTMPOBATLCA BCEMU BMAaAMM KPbITOro TpaHcnopTta B cootBetctBum ¢ OCT
12997-84 n npaBunamm, 4ENCTBYHOLLMMIN HA COOTBETCTBYIOLLIEM BUAE TPAHCMNOPTA.

YcnoBus  TpaHCNoOpTMPOBaHWS  u3BewaTtens, B  4YacTu  BO3OEUCTBUS
KNnuMaTnyecknx akTopoB, COOTBETCTBYHOT ycrnoBusaM xpaHeHuss 4 no NOCT 15150:
TemnepaTtypa Bosgyxa -50...+50°C, oTHocuTenbHas BnaxHocTb Bo3ayxa 80% npu
+15°C

YcnoBus xpaHeHuns nssewatens no FOCT 15150 - otannuBaemble XpaHunumLia ¢
TemnepaTtypon Bosgyxa +5...+40°C ¢ oTHocuTenbHoM BriaxHocTeto 80% npwm
TemnepaTtype +25°C.
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