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Hepeu Ha4vYaJo0M HCIIOJb30BaHUA yCTPOﬁCTBa
HE00X0UMO H3YYHUTH HACTOAIECEC PYKOBOJACTBO IO IKCILIYyaT alluHA.

Hacrosimee pykoBoacTBO 1o akciutyataimu (nanee PD) mpennasHaueHo uisi O3Ha-
KOMJICHUSI C TeXHMYECKUMM XapaKTepUCTHKAMH, MPUHLUIOM IEHCTBUS, NMPaBWIAMH MOH-
Ta)ka ¥ 9KCIUTyaTallui CUTHAJIM3aTOPOB 3ara30BaHHOCTH CKMKeHHbIM razoM C3-3E, (nanee —
CUTHAJIU3aTOD).

Hacrosmee PD comepHUT OCHOBHbIE TEXHUYECKHE XapaKTEPHCTHKH CUTHAIN3aTOPOB,
OIMMCaHUE YCTPOWCTBA W MPHUHIMIIOB ACHCTBUS, a TAaKkKe CBEIACHHS, HEOOXOAUMBIE [UIs Ipa-
BIJIBHOT'O MOHTaXa M AKCILTyaTaI|H.

MoHTax, IycKo-HajaJKka M TEeXHHYECKOe OOCIY)KHUBaHHE CHIHAIM3aTOPOB JOJDKHBI
MIPOBOAUTHCA CIICHUAJIBHO 06y‘IeHHI)IMI/I paGOTHI/IKaMI/I CHeHI/IaHI/ISHpOBaHHOﬁ Oopranusa-
MM, UMEIOLIEH MPaBo Ha MPOBEJCHUE TAKHX PadoT.

ITepconar, oOCITy KHBaIOLINi CUTHATIM3ATOPHI, TOJKEH 3HATH:

— IPUHIUI IEHCTBUS CUTHAIU3aTOPOB;

— MOpAA0K U O6'I)€M TCXHUYCCKOI'O OGCJ’Iy)KI/IBaHI/IH;

— IIOCIIEI0BATEIILHOCTD JEHCTBUM 1IOCIIE aBAPUHUHBIX OTKIIIOYCHUH.

BHUMAHMUME! BCE PABOTBI 11O MOHTAXKY, IEMOHTAXKY,
TEXHUYECKOMY OBCJIYKUBAHUIO U PEMOHTY JOJI2)KHbI [TIPOBOAUTBCSL
TOJIBKO ITIOCJIE OTK/IIOYEHUSA CUT'HAJIM3ATOPA OT CETU
SJIEKTPOIIMTAHMUS.

3ANIPEIIAETCS UCITOJIb30BATH YCTPOMCTBO HE IO HASHAYEHMIO!

He noaJieskur o0si3aTeibHOM cepTUuGUKALUU
He coaep:kuT AparoueHHbIX MeTANI0B

H306pasicenue cuenanuzamopa 6 nacmosuem PO npusedeno cxemamuuno u moosicem
OMAUYAMBCS OM PEATIbHO20, YO HEe MOJICEN CILYIHCUMb OCHOBAHUEM 015l NPEMeH3Ul.

Hzeomosumenv ocmasisiem 3a cobou npaso 6e3 nped8apumenbHoc0 Y8eOOMICHUs.
BHOCUMb UBMEHEHUSI 8 KOHCIMPYKYUIO CUSHATUZAMOPA, He YXyouanuue e2o0 mexHuiecKue
U MemponocuyecKue XapaKmepucmuriu.

00O «UT-ITnocy umeem uCKIoUUmMenbHoe npaso Ha UCNONb308AHUE 3aPESUCTIPU-
POBAHHBIX MOBAPHBIX 3HAKOS.

'UWT-”NOC CAK3® CAK3-MK®

Cucrema menemkMenra kadectea 00O “HHUT-TILaoc” cooTBeTCTBYET TPeOOBAHUSIM
CTO TI'aznpom 9001-2018. Cepruduxar Ne OI'H1.RU.1408.K00041.



Coneprxanne

1 OIIMCAHME M PABOTA ..ot s 4
1.1 HABHAUCHHUE. .....ocueiiiiiiiici e e 4
1.2 OIHCAHHE ......cviiiiiii it 4
1.3 XapaKkTepUCTHKU U TTAPAMETPBI CUTHAIIHZATOPOB ....vevvvevrerreriresiesresseasreseesressessessensns 4
1.4 YcTpoiicTBO M IPUHIAT JEHCTBUS CUTHATHBATOPA. ..v.vveevvereesreesrensnessnessnsssesssessneennes 5
1.5 Pab0Ta CUTHATIMBATOPA. ....c.veiuvieiiiiiiisiie st sttt sr bbb s s s 6
LY :30) 37 o1 ) - 2 PP PRSP ORPOPP 8
1.7 VITAKOBKR ....veviiei ittt s e sb e r e s nre s 8
2 UCIIOJIB3OBAHUE T1O HABHAUYEHUIO ... 8
2.1 DKCITyaTAlIMOHHBIC OTPAHMUCHHMS . ... vevvverveeieeireernesssseresseesseesneesnesnesnesinssiessressneenas 8
2.2 MBI OCBOTIACHOCTH ... esveeseeesreasreaseeaseesseeseassesssesssessessseesseasseansesnsesssesseessesssesssessnnns 9
2.3 KOHQUTYPUPOBAHUE CUTHATIMBATOPE. v.vvuveerrerrisressessesseaseassessessessessessesssessessessessessenses 9
2.4 YKAZAHUS TTIO MOHTAMKY +...veuvvenreenreansensnessnessesssesssesnseesesnsesssssssesseessesssessnsssnsssesssesssesnns 11
2.5 TTOATOTOBKA K OKCTITYATALIHH . .. uvveseveeureesineesureessneesuseessneessseessnessssessssessnnesssseesnessnns 12
2.6 VICTIONTb30BAHUE CHTHATHBATODA +...veuvvesrresseesseesseaseanseansesssesseesseessesssesssessnsssesssesssesnes 12
3 TEXHUYECKOE OBCIIYXKUBAHUE U PEMOHT .......ccooiiiiiiicieece e 13
3.1 OOIIHE YKABAHIS. ... .vverveereeeseeaseeasesaseeassesseesseasseassesssessessseessessseansesnsesssesseessesnsesssessnens 13
3.2 MEPBI OC30TIACHOCTH ... veeseeeseeaireseeesseesreesseessessnesseesseesseesreenneaneseneaseesreenreesreesnensnens 13
3.3 TEXHUICCKOE OOCITYIKHBAHIIEC . ... .veuvenrrereenteessenssesseesseesseesseasseansesnsesssesssessesssesssessnens 13
B4 PEMOHT ...ttt e e 14
3.5 B03MOXXHBIE HEHCIIPABHOCTH U CIIOCOOBI YCTPAHEHHS ......vevvveriievieieeresnesresreseeaneas 14
3.6 TeXHUYECKOE OCBUIETEIIBCTBOBAHIE . .uvvvvveeeeeeiirrrreeesessiiisssreeeeessssisssseseeessssissseseeees 14
[Mpunoxkenne A. OIMCaHUE PETUCTPOB CUTHAIMBATOPA  ....vuvvevverriressesresieasiesnesressesressenses 16
[TpumnoxeHne b. CXEMa PABMEIIIEHI. .......covverieerreerreenreaeeeresseesreesreesree e e e snes e sneennes 19
Ipunoxenue B. MOHTaK CUTHATMBATOPA ....c.veeveriiiiiriiiriiis i 20
[pumnoxenne I'. CXEMBI TTOIKITFOTEHFIT .....vvevvereerreereasresresseesseesseesreenesnessnsssesssessseennes 21
[Mpunoxxenune JI. MeToanKka HaCTPOMKN TIOPOTOB CPAOATBIBAHUS .....vevveeveeererrerreresresrenes 24

[Ipwnoxenne E. KonpurypupoBaHue CUTHATN3ATOPOB B COCTABE CHCTEM......ecvvveerereesne. 27



1 OIUCAHUE U PABOTA
1.1 Ha3znauyenue

CurHanusaTopsl 3ara3oBaHHOCTH CXIKeHHBIM TazoM C3-3E mpemHasHadeHBI Ui
HENpPEPHIBHOTO aBTOMATHYECKOTO KOHTPOJISI COJACPIKAHUS MapOB CXKMIKEHHOTO YIJIEBOJO-
poxHoro ra3a (mpupogaoro — OCT P 5542-2014 wmu TormmeHOro — 'OCT P 52087-
2018), manee «CYI» B BO3Iyxe >KWIIBIX, KOMMYHaJIbHO-OBITOBBIX, MPOWU3BOJICTBEHHBIX
MIOMETIEHUH U KOTEIbHBIX.

CHUrHanM3aTophl CIIy)KaT Ul ONOBEIIECHHS IIepCOHalla CBETOBBIMU M 3BYKOBBIMH CHTHA-
JIaMH TIPH BO3HUKHOBEHHH OIACHBIX KOHLIEHTPALHi KOHTPOJIMPYEMOTO Ta3a MiIN HEHCIIPaBHO-
CTH |, TIpU HEOOXOAMMOCTH, YIPABJICHUSI UMITYJIbCHBIM 3JIEKTPOMArHUTHBIM KJIaIlaHOM THIIA
K39VYT mwm K3I'OM-V, KOHTpOIS €ro COCTOSHHS (3aKPBIT/OTKPBIT), a TaKkKe HFCIPABHOCTH
9JIEKTPOMArHHUTa KJlarnaHa ¥ COEIMHUTENIBHOTO KabesIs.

CurHanmsaTopbl MOTYT IPUMEHATBCS KaK B COCTaBE CHCTEM aBTOMAaTHYECKOTO KOHTPOIIT
sarazosanHocT CAK3-MK-1E, CAK3-MK-2E, CAK3-MK-3E Tak u caMOCTOSITEILHO.

[Tpumep 0O03HAYECHHS CUTHAIN3ATOPA IIPH 3aKa3e:
C3-3 EB TV 26.51.53-003-96941919-2017

Tun curnanuszaropa

CHMBOII OTCYTCTBYeT — 0/iuH 1opT RS-485, muranue ot cern ~230B
ucrosHenue «By» — oaun nopt RS-485, nuranne = 12...24B
ucrionuenue «Py» — omun nopt RS-485, panuokanan (FSK433MI 1)

O003HaueHNE TEXHUUECKUX YCIIOBHI

[To 3aka3y curHaIM3aTOPHI MOTYT M3TOTABIMBATECS ¢ ABYMs mopramu RS485.

Monymsiius pangunokanana it C3-1EP — FSK (433 MI'm). [To 3aka3y Bo3MOKHA IT0-
craBka ¢ moxyisinueit LoRa (433 umu 868 MI'm).

CurnanmsaTopsl ¢ MoAyJsiiued paguokaHana LoRa crocoOHsl paboTath B ceTsx
LoRaWAN uepes 6a3oBbie cranmmu (Hampumep, Bera BC-1.2).

1.2 Onucanue

Tun curnanusaropa: CTallMOHAPHBIN, HEIPEPBIBHOTO JIEHCTBUS, OJAHOKAHAJBHBIH, C
1 dy3noHHOH Nogadel KOHTPOIMPYEMOi cpeltbl, ¢ IBYMsI (PMKCHPOBaHHBIMH IIOPOTaMU
aBapHUiHON CUTHAIM3aUWH (IepBHIA peayNpeInTEeIbHbIN, BTOPOH — aBapHITHBII).

CurHanuszatop MOXeT ObITh CKOH(GUI'YPHPOBaH Ha 3aKphITHE KJIAllaHa 110 HEPBOMY
WJIH TI0 BTOPOMY HOPOTY CHTHAIIN3AIHH.

B cocraBe cucTeMbl curHaIM3aTop CrIocoOeH mepeaaBaTb HHPOPMAIHMIO O CBOEM CO-
CTOSTHUM M COCTOSHUM HOAKIIOueHHoro kianana (kpome C3-3EB) mpyromy ycrpoiicTBy
(«Benymemy») o unrepgeiicy RS485, a C3-3EP — no paagnokanaiy.

OnucaHue periucTpoB A1 CBSI3U IPUBEACHBI B IPUIIOKEHUN A.

CurHanuszatop MMeEeT pazbeM JUId MOJKIIOYEHHS MOKApHOTO H3BEIIaTeNs THIa
UI1212-45, WUI1212-141M, UI1212-189 unm paTunka ¢ BBIXOJIOM THUIIA «HOPMAIbHO 3a-
KPBITBIM CyXOi KOHTaKT».

1.3 XapakTepucTHKH H NapaMeTPhbl CATHAJIN3aTOPOB

OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKH NPUBEACHHI B TabmuIe 1.
YcnoBus 3KCIUTyaTalyu:

— TemMmeparypa okpyxatomieit cpeasl, °C . ... ... ... ... ot munyc 10 mo mwiroc 50;
— OTHOCHTETBHAS BIAXXHOCTH Bo3ayxa mpu Temmeparype 25°C, % . ... ot 20 go 80;
— atMocepnoe maBienne, KIla . ........... ... ... .. ... ... .. ot 86 mo 106,7.



Crerienp 3anmthl 000mouku [P 31 mo TOCT 14254-2015. Kiacc 3amuTsl OT TOpayKeHUsI
anexrpuaeckuM TokoM 1o 'OCT 12.2.007.0-75: 11 st C3-3E u C3-3EP; 111 — s C3-3EB.

PexxuM paboThl cUrHANM3aTOpa — HETPEPHIBHBIM.

YCTaHOBIIEHHBIN CPOK CITY’)KOBI CEHCOPOB B CHUTHAJIM3aTOpax — 5 JeT. HasHaueHHbIH
CpOK CJ'Iy)K6I)I CUTHa/IM3aTopa — 12 mer Ipu yCJIIOBUHU 3aMCHBI CEHCOpa, BBIpa6OTaBHIeF0 CBOM pe-

cypc, ¥ coOIoicHun TpeboBaHuii HacTosero PD.

Tabmuua 1 — OcHOBHBIE TEXHUYECKHE XapaKTEePUCTHKN U ITapaMeTphl

HanmenoBanue napamerpa WM XapaKTePUCTUKI

3nauenwe s C3-3

EP | E | EB

IMopor cpabaTeiBanus (17151 MOBEPOYHOTO KOMIIOHEHTA — OyTaHa) 1Mo

ypostio «ITopor1» /«ITopor 2», % HKIIP 10/20
Ipenen gomyckaeMoit OCHOBHOH abcomoTHOM norpemHocty, % HKIIP +5,0
Bpems cpabaTpiBaHNs CHTHANIK3AINY, C, HE OoJee 15
Bpewmst ycTaHOBIIeHHUsI pabouero pexxuMa, ¢, He bomee 30
VpoBeHb 3ByKOBOTO JABJICHHS IO OCH 3BYKOBOT'O M3JIy4aTells Ha PaccTos- 70
HUM | M Ipu ypoBHE TOCTOpOoHHETO 11yma He 6onee 50 nb, 1b, He meHee
CHrHan ynpasJieHHs UMITYJIbCHBIM KiamaHoM (kpome C3-1EB):
aMIuuTYyaa, B / MakcuMalbHBIH TOK Harpysku, A, He Gosee (37£5) /3
JUTUTEIIBHOCTR/TICPHOJT CIICTIOBAHUSI, CEK 0,5/5
BsIx0oaHOE HaNpsDKEHKE TS TUTAHUS TaTYHKa ITOJI0KEHHs KiamnaHa, B or 10 no 15
BrIxoHas MOIIHOCTE pamuonepenaTianka, MBT 10 ’ -
ot 10,5
Hampspxenue nuranus, B 230+ 23 ’
o 28,5
Pojt Toka HEepPEeMEeHHbIH, | MOCTO-
(50+1) I'u SITHHBIN
TMotpe6isiemast MotiHocTh, BA (BT), He Goee 3 I 3 (2)
I'abaputHble pa3mepsl (0e3 aHTEHHBI), MM, He Ooree 135 x 85 x 37
Macca, kT, He Goee: 0,5

[Tpumeuanue — 3nayeHne HKITP mis 6yrana mo TOCT 30852.19-2002 (MOK 60079-20:1996)

1.4 YerpoiicTBO M NPUMHIUN AeiicTBUS CUTHAIU3ATOPA

CHUrHAIM3aTOP BBIMOJHEH B KOPITCE U3 yAapONPOYHOTro IUIACTHKA (PHCYHOK 1).

Ha nuneBoil maHeny pacrnoyoKeHbl HHAUKATOPBI U KHOMKa «KOHTpoIb».

Ha TbUIbHOM CTOpOHE PacroNoXeHO OTBEpCTHE UL JocTyma K KHorke «KanmmOpoBkay,
3aIMIIEHHOE Pa3pylIaeMoil HakJIeHKoH 1 rpynma nepexirodareneii «KoHpurypars».

B HmxkHel yacTu KopIyCa pacCIlOJIOKCH KJIEMMHBIH OTCEK.

Curnamzatop C3-3EP B BepxHel wyactu kopmyca mmeeT pasbeM tuna SMA s

TOJAKIIIOUCHHUS aHTCHHBI.

CurnanuzaTop UMeeT BCTPOCHHBIH 3BYKOBON M3ITydaTellb, CUTHATM3UPYIOLUIUN O cpa-

OaThIBaHUHU WIIN HCUCIIPABHOCTH.

Curnamzatop (kpome C3-3EB) ocHartieH kabeseM NMUTaHus JUIMHOM He Meree 1,2 M.
[puHIMI nefcTBUS CUrHAIM3aTOpa OCHOBAH Ha MPeoOpa3oBaHNMM KOHIEHTPALMH Ta3a B

anekTpudeckuil currai. [lomydeHHoe 3HaueHHe CPaBHUBAETCS C 3aJIaHHBIM IPU HACTPOMKE.
Ecnu n3mepeHHas KOHIICHTpAIIMS paBHA M MPEBBIIIACT MOPOTOBBIA YPOBEHb, (HOPMHUPYIOTCS
3BYKOBBIE, CBETOBBIC 1 YIPABJISIONINE CUTHAIIB B COOTBETCTBHM C JIOTHKON PabOTHI.
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PI/IC}’HOK 1 — Buemnuii BUJ CUTHAJIM3aTOpa (MOHTa)KHa?[ TMaHeJb YCIIOBHO HE HOKa3aHa).

1.5 PaboTa curnajauszaropa

Onwncanne pexuMoB pabOThI MPUBEICHO B TAOIHIE 2.

Tabauna 2 — OnrcaHue PeKUMOB pabOTh CUTHATH3ATOPA

Pexum paboThl

Onucanue

Bxiouenue

BHOKI/IpyIOTCFI BCC CHUTHAJIBI JJId HMCKIHOYCHHUA JIOXHBIX cpa6a-
TBIBAaHUH BO BpEMsA Mporpesa. HH,I[I/IKaTOp «IIuranme» Mwuraert.
Ilo oxoHuanuu nporpesa 6J'IOKI/Ip0BKa ABTOMAaTUYCCKHN CHHMaA-
CTCs, CUHAJIN3AaTOP HAYMHACT KOHTPOJIUPOBATL COACPIKAHUEC I'a-
3a B IIOMCIICHUMU. I/IHHI/IKaTOp «IIuTanme» CBETUTCS MOCTOSHHO.

Konuentpamus CYI
PaBHA WM NPEBbIIIA-
eT 3Ha4eHue «Ilopor 1»

Wupukarop «I"a3» MUraer, 3By4uT MPEphIBUCTHIA 3BYKOBOM CUTHA.
Ecimm S2.5 (tabmmust 3, 4) ycraHosieH B nosokeHue «ONy» —
AKTHBHUPYETCsI BBIXOIHOW CHIHAI JUIS 3aKphITHS KiarnaHa (Kpome
C3-3EB). Ilocme 3akpbITHsi KialaHa BKJIIOYMTCS HWHAUKATOP
«Knanany.

Konuentpamus CYI
PaBHA WM NPEBbIIIA-
eT 3Ha4eHue «Ilopor 2»

Wnnukatop «['a3» CcBETUTCS MOCTOSHHO, 3BYKOBOH CHIHal
HENpPEPbIBHBIA, aKTUBUPYETCSI BBIXOJAHOW CUTHAN JUIS 3aKpPbITUS
knanana(kpome C3-3EB). Tlocie 3akpbiTus KiaraHa HHAXKATOP
«Knanany Oyzer MocTOsSHHO CBETUTHCSI.

Kounentpauus CYT'
ONMYCTHJIACH HUIKE
3nayeHus «Ilopor 2y

MNupukarop «la3» — MHUraromuil pekuM, 3ByKOBOI CUTHanl —
MPEPBIBUCTBIM.

Konuentpauus CYI'
ONMYCTHJIACH HHKe
3nauenns «Ilopor 1»

Muanukatop «['a3» moracHer, moOcie€ OTKPBITHS KiaraHa —
noracHeT uHaukaTop «Kianany, 3ByKOBOM CUIHaN OTKIIFOUUTCSL.

CpabaTbiBaHHe
BHEIITHETO JaTYHKA

Munukarop «BHEMHUIDY MUTaeT, 3ByKOBOM CUTHAN IPEPBIBUCTHIN.
Ilocne ycTpaHeHMst NPHUYMHBI CpadaTHIBAHWS CHTHAIM3ALMUS
ABTOMAaTHYECKH OTKITIOUUTCSL.




OxoH4yaHue TaOIHIBI 2

CpabaTbiBaHHe
M0KAPHOT0
u3BelAaTeNs

MNupukatop «BHeUIHU» CBETUTCS TOCTOSIHHO, 3ByKOBOW CHUTHAI
HETIPEPHIBHBIN, aKTUBUPYETCSI BHIXOJHOW CHUTHAJ IS 3aKPBITHS
kiamaHa (kpome C3-3EB).

IMocne 3akpeiTHst KimamaHa wHAHKaTop «Kmamam» Oymer
ITOCTOSTHHO CBETHTHCSL.

Ilocme ycTpaHeHWs TPHYIUHBI CpadaTHIBAaHWUS  CHTHAJIH3AIS
ABTOMATHYECKH OTKIFIOUHTCSL.

Knanan 3akpsIT
(xpome C3-3EB)

Wunukarop «Knanan» NOCTOSIHHO CBETUTCS, 3BYYUT HENPEPHIBHBII
3BYKOBOW curHaj. Ilocne OTKpBITMS KiamaHa CUTHaIW3alus
ABTOMATHYECKH OTKIIFOUNTCSL

OTkiII04YeHHe
3JIeKTPOIHEPr UM

[epexmouarens S2.8 (tabmmmer 3, 4) B momoxenne «OFF» —
peakuust otcyrctByer. B monoxkenue «ON» — dopmupyercs
BBIXOJHOW CUTHAM JUIA 3aKpbITHs KianaHa (kpome C3-3EB)

OOpBIB KATYIIKH WIH
HapylIeHne CBSI3U ¢

Wnaukatop «Knanan» Muraet, 3ByKOBOM CUTHAJ HPEPBIBUCTHIN.
IMocne yCTpaHEeHUS HEHCIIPAaBHOCTH CHTHAJIM3AIINs

KJIANAHOM ABTOMATHYECKH OTKJIFOUMTCS.

(xpome C3-3EB)

BHyTpeHHsIs WNugukatop  «[luTanue»  MWraer, 3BYKOBOH  CHTHAl
HEHCNPABHOCTH MPEPHIBUCTHIMA. IMocne yCTpaHEHHsI HEUCIPABHOCTH

CUTHaJIM3alus aBTOMAaTHYCCKH OTKJIFOUUTCS.

HeucnpasHocTtb B
LeNH MOKAPHOTOo
M3BelIaTest

Wnnukaropel «Ilutanue» u «BHewHui» MUraroT, 3ByYKOBOM
curHan npepslBUCThIM. [locie ycTpaHeHHMs HEUCIPAaBHOCTH
CUTHAJIM3a1Usl aBTOMATUYECKU OTKIFOUUTCS

Briiiouenne
CUTHAJIN3ATOpA €
HA)KATOI KHONKOM
«KoHTpoab»

CepBUCHBI PEXKUM. CUTHAIM3ATOp pearupyer TOJBKO Ha
3ara30BaHHOCTb. BX0A OT BHEIIHEro JaTdvka U BBIXOJ
yIpaBieHusl KJIalaHOM OTKIIOYeHbl. CBETATCS WHIMKATOPHI
«Bremmnity, «Kmanan» u «[lutanue». PexxuM wucnonbzyercs
TOJILKO TIpU HACTpolke W moBepke. s BbIXOAa U3 pexuMa —
OTKJIFOUMTH NMUTAHUE.

HaskaTne KHOIKH
«KoHTpOoJIBb»

B HOpPMaJIbHOM PEXHUME:. BKIIHOYATCA BCE€ HWHIAWKATOPLI U
3ByKOBOﬁ CHUTHAaJI. HpI/I JJIATEIIBHOM  YACPXKaHUKW  KHOITKH
dbopmupyercss BBIXOAHOW CHUTHAJI s 3aKphITHS KJalaHa
(xpome C3-3EB).

[Tocne cpaOaTbiBaHVs CHTHAJIM3ALUU: BPEMEHHOE OTKIIOYCHHE
3Byka. [IpM TOBTOPHOM TIOSBJICHMM CHUTHAla aBapuu WU
HEHCIIPABHOCTH 3BYKOBO CHTHAJI CHOBA BKJIIOUHTCSL.

Pexxum paboTel nHAHKaTopa «CBs3b» 3aBUCUT OT cTatyca (S2.1 B Tabnuax 3, 4):

a) 7Sl «BEAYIIETO»:

— IIOCTOSIHHOE CBEYECHHE — OTCYTCTBHE CBSI3M CO BCEMHU a0OHEHTaMU;

— MHTaHHE C YaCTOTOW OKOJIO 2 pa3 B CEKYHHAY: OTCYTCTBHE CBSI3U C OJHUM WU
HECKOJBKIMH aOOHEHTaMU;

— MHUTaHHE C BRICOKOI YaCTOTOH — yCTaHOBJICHA CBSI3b CO BCEMH aOOHEHTAMU;

0) U «BEIIOMOTOY:

— CBCYCHUEC OTCYTCTBYET — OTCYTCTBHUE CBA3U C «BCAYITUM)),
— MHUI'aHUEC — CBA3b C «BEAYHIWUM)» YCTAaHOBJICHA.



1.6 MapkupoBka

1.6.1 Ha xopmyc cHTHaIM3aTopa HAHOCUTCS CIICAYIOIIas HH()OPMAIIHS:

— HAaHMCHOBaHUeE, 0003HAYCHHE CHTHAIM3AaTOPa, 0003HAYCHHE TEXHUUESCKUX YCIIOBHI;

— BepCHs MPOrpaMMHOr0 00eCIieyeH!s 1 HAMMEHOBAHHUE aHAIN3UPYEMOTro ra3a;

— 3HaK COOTBETCTBHS;

— BEJINYMHA ¥ 4aCTOTA MHUTAIOIIETO HANPSHKEHUS, HOTpedisieMasi MOLIHOCTE;

— MOJYJISIIUS paJfoKaHama;

— 3HaK KJacca 3JIeKTPOOE30IIaCHOCTH M CTEIIEHb 3aLUThI 000JIOUKH;

— TOBapHBIN 3HAK WJIM HANMEHOBAaHHE NPEANPHATHS — H3TOTOBUTEIIS;

— JlaTa BBIITyCKa U 3aBOJCKON HOMeEp.

1.6.2 Ha tparcnopTHyto Tapy HaHocarcs cormacHo I'OCT 14192-96: manumymsmu-
oHHbIe 3HaKu: «Xpynkoe. OcTopoxkHO»; «bepeus oT Biarm»; «OrpaHHYeHHE TeMIepa-
TYpBD»; HAMMEHOBAHUE IPY30MOITydaTeNs U IyHKT HAa3HAUYCHHMS; HaMCHOBaHHE TPY300T-
NPaBUTENS | IyHKT OTIIPABJICHUS; Macca OPYTTO M HETTO.

1.7 YnakoBka

BHyTpeHHss yrakoBka curHanusatopa — Bapuant BY—I1-b—8 mo 'OCT 23216-78.

J1nst TpaHCTIOPTHPOBKY CHI'HAJIN3ATOPhI YIIAKOBBIBAIOT B KOPOOKU U3 TOPPUPOBAHHO-
ro xkaptoHa no 'OCT 9142-2014 unu npyryto tapy, 00eceYHBaroIlyl0 UX COXpPaHHOCTh
IIPU TPaHCIIOPTHPOBKE.

2 UCIIOJIb3OBAHHUE IO HASBHAYEHUIO
2.1 DkecmTyaTaliMOHHbIE OTPAHHYEHUS

CurHanuzaTop JOJDKEH 3KCIUTyaTHPOBATHCS B MOMEIIEHHUSX, CKIIIOYAIOIINX ero 3a-
rps3Henne. OKpyaroliast cpeia JoKHa OBITh He B3pbIBoomacHas. CojepikaHue KOppo-
3MOHHO-aKTHUBHBIX ar€HTOB HEC AOJDKHO MPEBBINIATHE HOPM, YCTAHOBJICHHBIX IJISA aTMOC(be-
pot tuma I mo 'OCT 15150-69. He momyckaercsi MpUCYTCTBUE arpeCCUBHBIX apOMaTHUe-
CKHX BEIIEeCTB (KUCIOTHI, JIAKU, PACTBOPUTEIH, CBETIIBIC HE(DTEMPOTYKTHI).

CI/IFHaJ'II/ISaTOp JOJIDKEH OBLITH 3alUIIEH OT HAXOAAIIUXCA PAAOM UCTOYHHUKOB TCIIJIA.

ITpu mpoexTHpOBaHNM U MOHTa)Ke KabeIbHOM CHCTEMBI JOJDKHBI OBITH YYTCHBI Tpe-
6oBanus 'OCT P 53246-2008 «CucteMbl kabenbHbIE CTPYKTYpUpOBaHHbIE. [IpoeKkTupo-
BaHHE OCHOBHBIX y35I0B cucTeMbl. O6mme tpedoBanmsm» u 'OCT P 56553-2015 «Cnabo-
TOYHBIE chCTEMBI. KabenpHple crucTeMBl. MOHTaX KaOEIbHBIX CHCTEM. HHaHHpOBaHI/Ie u
MOHTAaK BHYTPH 31aHUI».

YcTaHOB/IEHHBI CPOK CIy:KObI CEHCOPOB B CHTHaju3aropax — 5 jer. Hamuuue B
AQHAJIM3MPYEMOM BO3/yX€ MOCTOPOHHHMX BPEAHBIX MM arpeCCHUBHBIX NMPHMECEH, WM YacTHIl
COKpAIIAET CPOK CITyObI ceHCopoB. CeHCOpHI, BRIpaOOTaBIINE CBOI pecypc, HOUIeKaT 3aMeHe.

OrcyTcTBHE YKPAHUPOBaHUS JUHHM RS485 MoKeT NMPUBECTH K NOTEPSIM CBA3N
M cpadaThIBAHMIO CHTHAJIM3ANNH.

KayecTBo cBI3M MO pajHOKaHAJIY He TapaHTUPYeTCs NPH HAJIUYUU OJIU3KO
PACHoJIOKeHHBIX YCTPOHCTB, Pa00TAIOINNX, HJIH CO3AAINNX MOMeXH Ha yacToTe 433
MTI'n, a Tak)ke NMPH HAJUYHH COOPYKEHMil WM KOHCTPYKIMii, MPensiTCTBYIOLIUX
pacnpocTpaHeHHI0 PaJIHOCHTHAJA.

IIpu ucnoJbL30BaHMH HAPYKHBIX aHTeHH (Tuna AH-433) HeoOxoauMo mpume-
HATb ycTpoiicTBa rpo3zo3amutbl THna D-Link ANT24-SP uwam ANT70-SP (moxer
NoTpedoBaThCsI KOMILIEKT nepexoannkoB Tuna SN-312-BY, SN-321-BY).

IIpu ncnoab30BaHMM U1 DIEKTPONMTAHMS CUTHAMN3aTopoB «EB» BTOpHYHBIX
UCTOYHHKOB NUTAHUS MX MUHYCOBbIE BBIBO/IBI 10JKHBI OBITH HA/IEZKHO 3a3eMJIEHBI.
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2.2 Mepsbl He3onacHocTH

ITepen Hawamom pabOTHI HEOOXOIUMO 03HAKOMHUTLCS C HACTOSIIAM PO,

MoHTaX W ITyCKO-HaJdaJO4HbIC PaOOTHI JOJDKHBI BBINOJIHATHCS B COOTBETCTBHHU C
MIPOCKTHBIM PEIICHNEM M JKCINTyaTalMOHHOH IOKyMEHTaIWell CIerHaln3HpOBaHHBIMHU
OpTaHM3aIIAMH, UMEIOIINMH IIPaBO HA BBIMOJIHEHUE TAKUX BHIOB padoT.

K MoHTa)Xy 1 TEXHHUECKOMY OOCIY>KUBAHHIO JIOIYCKAIOTCS JIMLA, MPOIIEIIINE aTTe-
CTAILMIO B KBAJTM()UKAIMOHHON KOMHCCHH, U3YYMBINHE HacTosmee PO 1 nMeronye KBaim-
(UKAIMOHHYTO TPYIITY TO 3JeKTpobezonacHocT He Hike I11.

ITpumeHseMbIi HTHCTPYMEHT JOJKEH COOTBETCTBOBATH THITY M Pa3MepaM KpeTexa.

Ipu MOHTa)XE 1 SKCIUTyaTalliK CUTHAJIN3AaTOpa ASHCTBYIOT OOIINE TIOJIOKEHNS 1O TEXHH-
ke Oe3omacHocTH B cootBeTcTBUH ¢ TpeboBanmsvu 'OCT 12.2.003-91, TOCT 12.2.007.0-75,
CIT 62.13330.2011 ("T'a3opacnpenemurenpable cuctemsr"), ®HUIT "IIpasmia GezomacHOCTH
CHCTEM Ta30pacipeeNicHUst ¥ ra30noTpeOneHus .

2.3 KonurypupoBanue CHrHAJIN3aTOPa

Konpurypupopanue (HacTpoiika BO3MOXKHOCTEH) HEOOXOMUMO JIsi KOPPEKTHON PabOThI
CHTHAJIM3aTOpa B 3aBUCUMOCTH OT CIIOc00a ero nprMeHeHus. KoHpurypupoBaHue BBINOJIHSCT-
Csl TPU TIOMOIIM TpyImbl Hepekmouareneiit S1 u S2 «Kouduryparms», pacroioKeHHbIX Ha
3a/iHel CTeHKE CUTHAIM3aTopa (JOCTYIHBI IPH CHATOM MOHTAKHOI ITaHeN!).

[anee onrcaHo KOHOUTYpUPOBAHHUE CUTHAIIM3ATOPOB, MPUMEHSIEMBIX aBTOHOMHO.

KoH¢uryprupoBanue CHUrHaInM3aToOpoB, NPUMEHSEMBIX B COCTABE CHCTEM MOHHTOpPHHIA
(nanpumep, SCADA) npuBezeHo B npuiioxkeHnu 1.

2.3.1 Koudurypuposanue curnaanszaropa C3-3E(B)(P) (omun RS485)
Hasnauenue nepekirouaTesnei npuseaeHo B Tabnuie 3.

Tabmuia 3 — Hasnauenue nepexirouareneii C3-3E(B)(P) (oaun nopt RS485)

0O603H. Hasnauenne Ommcanne
S1.1 |Tum cBa3u OFF-«RS485»; ON — «Paguokanam»
S1.2 | Texnonorudeckuit OFF
S1.3 |Pexum paboTsr OFF — «Cemb» ; ON — «ABTOHOMHBIID)
S1.4 |Craryc no pagnokaHary
OFF — «Bedomptit»; ON — «Benymumid»
S2.1 |Craryc B muanu RS485
S2.2 |Tun kinanana OFF — K329¥T, K3I'aM-¥; ON — npyroit
[IporpammupoBaHue agpecoB OFF — Pestcum omknouen;
S2.3
(TOJIBKO JUISl «BEIYILET0») ON — PexxuM BKIIIOUEH
S2.4 |Hanmmuwe xnanana OFF — Omcymcmeyem; ON — IlonkmoueH
S2.5 |3akpsITHe Ki1amaHa OFF — IIo nopozy 2; ON — I1o nopory 1
S2.6 |Ckopocts 00MeHa, bon OFF - 115200; ON - 57600
S2.7 Hasnauyenue Bxozna OFF — «nopmansvho 3axpeimetit cyxoii Konmakmy;
" | OoT BHEIIHEro yCcTpoNCTBa ON — ToxxapHslii ©3BeIIATENb
S2.8 'SZEIeéCTTpB(g;gg:H%TKHIO%HHH ON — Knanan 3axpoims; OFF — He 3akpeiBath
IIpumeuanne — 3aBoJCKHE YCTAHOBKH BBIICIICHBI ITOIYKUPHBIM KYPCHBOM




[Nopsinok KOHUTYpHPOBAHUS OMUHOYHOTO CHTHAIM3ATOPA!

a) yCTaHOBUTH Nepekirouareny rpynns! «Kondurypanus» B HonoxeHus:
S1.1, S1.2 — «OFF»,
S51.3 — «ONy,

S1.4,S2.1 — «OFF»;
S2.2 — mo Tumy KiIanaHa;
52.3 — «OFF»;

S2.4 — mpn Hanmmuny knanasa — «ONy, pu orcyteTBiH — «OFF»;

S2.5 — ynpasnenne xnamanom: «ON» — o iepBomy mopory, «OFF» — o Bropomy;
S52.6 — «OFF»;
S2.7 — mpy MoAKIFOUYEHIH NoXapHOTo m3BemaTels — «ON;

S2.8 — my1st 3aKpBITHS KIIAIIaHA TP OTKIIFOYCHUH 3IEKTPodHepTrur — «ON»;

0) ecrmu BXOJ CHTHaNM3aTopa He 3aleiicTBoBaH — Ha pa3peMe XP6 (Bxom) mexmy
KOHTaKkTaMH «/IB+» n «/IB—» omKeH OBITh YCTAaHOBJICH PE3UCTOP M3 KOMIUICKTA MTOCTAB-
KU B COOTBETCTBUU C pUCYHKOM B.2 npunoxenus B.

2.3.2 Kondurypuposanue curnaiauzaropa C3-3E(B)(P) (nBa RS485)

Haznauenue nepexirouaTesnieil mpuBeaeHo B Tabnuie 4.

Tabnmna 4 — Haznauenne nepexirouateneit curnanmzatopa C3-3E(B)(P) (aBa RS485)

0O603H. Hasnauenne Omnucanue
S1.1 |Pe3seps
S1.2 |dumarHoctuka unTepdeiica OFF — «Omra»; ON — «Bxmy»

S1.3 |Twum cBa3u OFF-«RS485»; ON — «Pagunokanam»
S1.4 |LoRaWAN OFF — «Omxa»; ON — «Bxi»
S1.5 |Pexum paboTs OFF — «Cemu»; ON — «ABTOHOMHBII»

S1.6

CraTyc 1o pagroKaHaIry

OFF — «Beoomwrity; ON — «Benymmii»

S2.1 |Craryc B muann RS485

S2.2 |Twum xiamaHa OFF — K33¥T, K3I'>M-Y; ON — npyroit
[IporpamMmmupoBanue afpecoB OFF — Pesytcum omxniouen;

S2.3
(TOJIBKO IJIS1 «BEIYILETO») ON — PexxuM BKIIIOUEH

S2.4 |Hanuuwue knamana OFF — Omcymcmeyem; ON — IloakioueH

S2.5 |3akpsiTHe KianaHa OFF - ITo nopozy 2; ON —Ilo nopory 1

S2.6 |Ckopoctb 06MeHa, box OFF —-115200; ON - 57600

$2.7 Hasnauenune Bxoaa OFF — H3 «cyxoii konmakmy

' OT BHEIITHETO YCTPOUCTBA ON - INo>xapHblii H3BEIIATEND
S2.8 JCHCTBHA NH OTKIIONCHHH ON - Knanan 3axpoims; OFF — He 3akpsiBath

3IIEKTPOIHEPTHH

ITpumeuanue — 3aBOACKHE YCTAHOBKHU BBIIEIICHBI OTYKHPHBIM KypCUBOM

Tops 10K KOHGUTYPHPOBAHUS OJUHOYHOIO CUTHAIM3aTOPA:

a) YCTaHOBUTB HepeKIrouaTey rpynnsl «k KoHpurypamnus» B IOI0KEHUS:
S1.1...S1.4 - «OFF»;
S1.5 — «ONy;

S1.6, S2.1 — «OFF»;
S2.2 — o Tumy KiIanaHa;
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S2.3 — «OFF»;
S2.4 — npu Hannuuu Kinanana — «ONy, mpu orcyrcTBun — «OFF»;
S2.5 — ynpasnenne knamanom: «ONy» — 1o iepsomy mopory, «OFF» — mo Bropomy;
S2.6 — «OFF»;
S2.7 — mpu MoAKIFOUEHIH oXapHOTo m3BemaTels — «ON;
S2.8 — my1st 3aKpBITHS KIIAIIaHA TIPH OTKIIFOYCHUH 3JIeKTpodHeprun — «ON»;
0) ecnmu BXOA CHTHAIM3aTOpa HE 3ajeiicTBoBaH — Ha pazseme XP1 (Bxom/Ilut)
Mex 1y KoHTakTaMu «JIB+» n « GND» momkeH OBITh yCTAaHOBJIEH PE3UCTOP M3 KOMIDIEKTa
MIOCTaBKH B COOTBETCTBUH ¢ pucyHKoM B.3 mpunoxxerns B.
2.3.3 Kongwurypuposanne curaannzaropa B cocrase cucreM CAK3-MK-E mpuseze-
HO B PYKOBOJICTBE IO 9KCILUTyaTallu{ Ha CUCTEMY.

2.4 Yka3aHusl 10 MOHTa:Ky

2.4.1 OO0mme cBeneHus

CHrHaM3aTOp CrOCOOEH KOHTPOJIMPOBATh IUIOMAh B pammyce 10 5 M (okono 80 m?).
MecTo yCTaHOBKH CHTHAIM3ATOPa JOJDKHO OBITH OMPEETICHO B IPOESKTHOW JOKYMEHTAIIHH.

CurHanuzaTop JOJDKEH YCTaHABIMBATHCSA B MECTaX HAHOOJIEE BEPOSITHOTO CKOIUICHUS
ras3a, Ha pacCTOSHUH OT Tona 15 - 25 cm u He Ommke 50 cM oT MecT mpuToka Bo3myxa. Ot
ra30BOro 00OPYMOBAaHHS CHUTHAJIM3AaTOP AOJDKEH PAacCIIofiaraThCsi Ha pacCTOSHHH, ooOectie-
YHMBAIOIIEM yCIIOBHS 3KCILTyaTalllH, IPUBEICHHBIE B 11.1.3 HacTosmiero PO.

PexomMenyercst ycTaHaBIMBATh CUTHAIM3ATOP TaK, YTOOBI €TO0 MOKHO OBIIO MOABEP-
raTh MEPHOIMUYECKOM MpoBepke 0e3 neMoHTaxa. [IpuMep pasMeleHns IpuBeaeH B MpH-
noxeHuu b.

DnekTpuyeckas po3eTKa Uil muTaHus curaammaTopa (kpome C3-3EB) momkHa pacmo-
JlaraThCsl Ha PacCTOSIHUH, COOTBETCTBYIOIIEM JUIMHE ceTeBoro kadems. HatsHyToe moso-
XKeHHe Kalelst He JIOIyCKaeTCs.

CoenvHEHNE C UMITYJIbCHBIM KJIAIIAaHOM BBITIOJIHSIOT THOKMM METHBIM KabeneM JUIH-
Hoil He Gosee 20 M, ceyenueM xuw1 oT 0,5 10 1,0 MM? U CyMMAapHBIM COIPOTUBJIEHUEM
nerii He Oonee 2 Om, Harmpumep, UTP-4, KCIIB 6x0,5.

IIpu MoHTAaKe He TOMYCKAIOTCH yAaphl N0 KOPIyCY CUTHATU3ATOpA.

2.4.2 MoHTaX B 0011€M ciTydae BBIIOJIHSETCS B CIIEAYIONIEH MTOCIEeA0BATEIbHOCTH:

a) ONpPENENUTh MECTO YCTAHOBKU CUTHAIM3ATOPa;

0) HOATOTOBUTH OTBEPCTHS IS KPEIUICHUS MOHTA)KHOW TMaHENIN M 3aKpeIluTh ee Ha
CTEHE C IOMOIIBIO Jro0elneil fuaMeTpoM 4 MM M3 KOMIUIEKTa MOCTAaBKHU (MM JAPYTHX Me-
TU3HBIX W3/ENNil), PEKOMEH/yeMble pa3Mepbl U PAaCIIOJIOKEHHE KPENEeXHBIX OTBEPCTHH
IpuBeJeHbl Ha pucyHke B.1 npunoxenus B;

B) yCTaHOBHTH po3eTky (kpome C3-3EB), noakmounTs ee k ceti ~230B;

I') CKOH(HUI'YpPHPOBATh CUTHAIN3ATOP B COOTBETCTBUH C II. 2.3 Hactosmero PO,

1) k curHanuzaropy C3-3EP noakimrounTs aHTeHHY;

€) CHSTb KPBIIIKY KIIEMMHOI'O OTCEKa;

) YCTAaHOBHUTH CHTHAIT3aTOP HA MOHTAXXHYIO [TAHETIb;

1) TOJAKIIOYMTH Kabenu K pa3beMaM CHrHalM3aTropa. PacrososkeHune pa3beMoB B
KJIEMMHOM OTCEKe MpHUBEIEHO Ha pucyHkax B.2 u B.3 npunoxenus B, mapkupoBka npo-
BOJIOB Ka0eJIeil 1 TUIOBBIE CXEMBI BKIIIOUSHHUS — B ITPUIIOKeHUH [}

K) TIp1 HEOOXO/IMMOCTH BBUIOMATh B OCHOBaHHH HY)KHOE KOJIMYECTBO OKOH sl Kaberei;

JI) YIIOKUTh KaOely U YCTaHOBHUTH KPBIIIKY KIIEMMHOI'O OTCEKa Ha MECTO.
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2.5 TloaroToBKa K YKCILIyaTaAlMA

ITpoBecTrn BHEMIHMIT OCMOTP CHTHAJIM3aTOpa M yOEOUTHCS B OTCYTCTBHM HMOBPEXKIC-
HUH KOpIyca, KaOens MMTaHusl, COeIMHNTEIbHBIX Kabeneil n pa3beMoB.
ITpoBeputs MpaBMILHOCTH KOHPHUI'YPUPOBAHHS CUTHAIN3ATOPA.
[onmaTte muTanme Ha curHaIM3aTop. Bo Bpems mporpeBa mHamkatop «[lutanme» Oy-
JIET MHTATh, 3aTEM CBETHTHLCS IOCTOSHHO.
[IpoBeputs cpabaThIBaHHE CUTHAIN3ATOPA OJHIM U3 CIIOCOOOB:
2.5.1 Knonkoii «KoHTpOIb»:
— yOemuThbes, 9TO KianaH OTKPHIT (TIPH HAIMYHN);
— Ha)kKaTh U yJIepKUBaTh KHONKY «KOHTPOIBY;
— yOenuThCs, ITO BCE MHIMKATOPHI CBETATCS U CIBIIICH 3BYKOBOI CHTHAI,
— yOemuThCs, 9TO KiTanaH 3aKpbUIcs (TPH HAJTHUMH).
2.5.2 Tlomgayeii Ha curHANMK3aTOP MOBepoyHOH razoBoit cmecu (I1I'C):
— yOemuThes, 9TO KiIanaH OTKPHIT (TIPH HAIMYHH);
— nonate Ha curnanuzarop I[1I'C cocrtaBa Oytan (CsHio)-BO3ayX:
a) Ans mepBoro mopora ¢ obsemHOM monei Oyrana (0,2140,02) %06. nmnm
(15£1,1) %HKIIP,
6) mta BTOporo mopora ¢ o0bemMHOI moneit Oyrana (0,35+0,02) %o00. mm
(25+1,1) %HKIIP,
— yOemmThCs B cpabaThIBAaHNN CHTHATM3AINN 1 3aKPBITHH KIIanaHa (TIpY HATHYHN).
Cwmech nozaercst ¢ paccTosHus okoso 0,5 cM B IIEHTp OTBEpCTHS JUISl IaTdrKa B 00beMe
or 3 cm® 10 5 em® (v B 3apaHee ycTaHOBJIEHHYIO Hacanky st ogadu [1I'C B o6weme ot 0,5
em® j10 1 em®). lomyckaeTtcs mojjaua JIONOHATENBHOTO KOJIMYECTBa ra30BOH CMECH B CITy-
Yyae, eCJIM CUTHAJIM3aIKs He cpabaThIBaeT.
B kadecTBe HOPTAaTMBHOTO MCTOYHHKA BO3MOXXHO HCIIOJIB30BAHHE MEIMIIMHCKOTO
mmpuna oobeMoM 10 MIT, HAITOTHEHHOTO HEOOXOUMO¥ ra30BO CMECHIO.
[Tpn monoXNUTENBHBIX PE3yabTAaTaX NPOBEPKH CUTHAIN3ATOP TOTOB K AKCILTyaTAIUH.

2.6 Ucnorp30BaHUE CHTHAIN3ATOPA

2.6.1 K skcrutyaraiy JOMYCKAIOTCS JIMIA, MPOMUICAIINC HHCTPYKTAX 10 TEXHHKE
0€30MacHOCTH W U3y4YHUBIIHE HacTosmee PO.

Bo n30e:kanue Hec4aCTHBIX CJIy4aeB W aBapuil 3anpelaercs NpUCTyNaTh K padore
€ CHTHAJIM32TOPOM, He 03HAKOMHUBIIHCH ¢ AAHHBIM PYKOBOJCTBOM M0 3KCILTyaTALUH.

KATEI'OPUYECKHU 3AINPEHIAETCS npou3BoAuTh HeCAHKIMOHUPOBAHHbIE
Pa300pKy M HACTPOHKY CHTHAIN3aTOPOB.

2.6.2 Tlpu cpabatbiBaHiK cHrHaNM3aTopa 1o ypoBHio «[lopor 1» (MHUranue WHAMKaTOpa
«I"'A3», PEePBIBUCTHIN 3BYKOBOM CHIHAI) HEOOXOMMO OOECIICUHTh TIPOBETPUBAHIE MTOMEIIIE-
HUS ¥ TIPUHATH MEPHI K OOHAPYKEHHIO U YCTPAHEHHIO IPUYHH WITH HICTOYHUKA YTEUKH.

[Tocne cHwKeHNs KOHIEHTpauun Hivke ypoBHA «Ilopor 1» curHanmszatop aBTOMaTH-
YEeCKH BEpHETCS B HOPMAJBHBIN pekuM. JlomycKaeTcs OTKIIOYHTh 3BYKOBOH CHTHAI KpaT-
KOBPEMEHHBIM Ha)XaTHeM KHOTKH «KOHTpOIb».

2.6.3 Tlpu cpabaThiBaHHK CHTHAIH3AaTOPa MO ypoBHIO «Ilopor 2» (MMOCTOSHHOE CBEYe-
HUEe WHAMKaTopa «[ a3y, HEMpephIBHBIA 3BYKOBOW CHUTHAJN) WM IO JIOOOMY YpOBHIO, TIpH
KOTOPOM aBTOMAaTHYECKH 3aKPBUICS KIIalaH, HeOOXOIMMO BBIKIIIOYUTE Ta30BBIE U HIICKTPO-
pUOOPEI, 00ECTIEYNTs MPOBETPHBAHNE TIOMEIIECHHUS W MPHUHATH MEPHl K OOHAPYKEHHUIO H
YCTPaHEHHIO MPUYNHBI YTEUKH WA NCTOYHHKA MOSIBICHAS Ta3a.
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IToBTOpHOE BKIIFOYEHHUE Ta30BBIX IPHOOPOB AOIYCKAETCS TOIBKO IOCIE YCTPAHEHNUS TIPH-
YMH YTEUKH, 1 CHIDKCHUSI KOHIICHTPALMY Ia3a A0 JIOITyCTHMBIX 3HAUCHHI TIOCIIE IIPOBETPHBAHHS
nomenienns (mocne moracanmsi nHauKaropa «'a3y. Muranue nHauKaTopa OymeT yKa3plBaTh Ha
HaJTMYHE KOHIICHTparuH rasa Hinke «Ilopor 2», Ho Bbimre «Ilopor 1%).

JloryckaeTcst OTKITIOUHTD 3ByK KPaTKOBPEMEHHBIM Ha)KaTHEM KHOTIKH «KOHTpOIIBY.

2.6.4 Tlpn moBTOPHOM cpadbaTBIBAHMHM HEOOXOIUMO HMEPEKPHITh KpaH MOJaud raza u
BBI3BATh aBAPUHHYIO Ta30BYIO CITyXO0Y.

2.6.5 Ipu cpabaTeIBaHNH ITO’KaPHOTO W3BEIIATEINS BBHIIBUTH NPHYNHY CpabaTHIBaHUI
U, IpH OOHAPYKCHMH Odara IoXkapa MM 3aJbIMICHHUS JCHCTBOBATH B COOTBETCTBHU C
BHYTPCHHHM DaCIIOPSAKOM OPTaHU3AIMU NTPH BOSHUKHOBEHUH YPE3BBIYAHHBIX CHTYAIHH.

Jst cOpoca CUTrHaIM3aIMy KPaTKOBPEMEHHO HaXXaTh KHONKY «KOHTPOIIBY.

2.6.6 Bo3MOXKHBIE HEHCIIPABHOCTH H CIIOCOOBI MIX YCTPaHEHUs MPUBEICHHI B II. 3.5.

IIpu npoBeleHNH PEMOHTA B MOMeENIEHUH, I/ie YCTAHOBJIEHbI CUTHAJIU3ATOPBI, €
NMpUMeHeHHEM KPacOK, PacTBOPHUTeJIel, APYruX ropovYHX >KHIKOCTEHd W eIKUX Be-
1ecTB, He00X0IUMO:

— OTKJIIOYUTH CHTHAJIN3ATOP OT CETH IEKTPONUTAHHSA,

— OTCOEIMHHUTDH Ka0e/u;

— CHAATH CUTHAJIN3AaTOP M BHIHECTH €ro U3 MOMelleHHUs.

3 TEXHUYECKOE OBCJI Y/ KXKUBAHUE U PEMOHT
3.1 Odune ykazanus

E>kecMeHHO TiepcOHAN MOTPeOUTENsT MPOBOTUT BHEMIHWH ocMoTp. [lpm ocmoTtpe
HE00XOIUMO YOSAHUTHCS B OTCYTCTBHHU HOBPEKACHUH KOPITyca, KaOels ITHTaH!sI, COSIHHH-
TENBHBIX Ka0enel u pa3beMoB.

PaboTel 1O ekeromHoMy OOCTY)KMBaHHIO B IDIAHOBO-TIPEAYIPEIUTEIEHOM IOPSIKE, a
TaKoKe PEMOHT MPOBOJAT paOOTHUKH OOCITY KUBAIOIICH OPTraHM3aIiH, IMEFOIICH MpaBo Ha BhI-
TMOJTHEHUE COOTBETCTBYIOIMIMX BUIOB paOOT M MPOIIE/IIINE aTTECTAIMIO B KBATU(DUKAIIFIOHHOMN
KOMHCCHH, M3y9HBIIIE HacTosmiee PO 1 nMeronwe KBamu(HKAIMOHHYIO TPYIILY 110 3JIEKTPO-
6e3omnacHocty He Hike 11

3.2 Mepnl 6e3onacHOCTH

[Ipn o6cmyXMBaHUM 1 PEMOHTE JEHCTBYIOT OOIIHE TIOJIOKEHUS 110 TEXHUKE Oe3omac-
Hoct B coorBerctBuu ¢ ['OCT 12.2.003-91, TOCT 12.2.007.0-75, ®HUII «IIpaBuia
0€3011aCHOCTH CHCTEM I'a30paclpeie]IeHHs U ra30I0TpeOIeHIS».

KATEIOPUYECKU 3AITIPEINAETCA:

— MPOBOANTH PA0OTHI 0 YCTPAHEHHUIO HEHCIIPABHOCTEH NMPH HAJIMYHUH YIEKTPO-
NMUTAHUSA HA CHTHAJIN3ATOpE;

— NPH NPOBEICHUH PeryJIMpPOBKH U MOBEPKH CHTHAIU3aTopa copaceiBath III'C
B aTMocdepy padounx noMemnieHuii.

3.3 TexHuueckoe 00CayKHBaAHNE

[TnanoBoe Texumyeckoe obcmyxuBanue (ganee — TO) MPOBOAUTCS HE PEXKE OIHOTO
pa3a B roa. O0beM paboT MpUBECH B TAOJIHUIE 5.

Iocne mposenenus TO mpoBepuTh pabOTOCIOCOOHOCTh CHTHAIM3aTOpa HA MECTE
SKCITTyaTallid B COOTBETCTBHHM ¢ 1.2.5.1 Hacrosmero PD. JlomyckaeTcs mpoBepsaTh padbo-
TocmocoOoHocTh ¢ npuMeHenueM [1I'C B cooTBeTcTBUM € 11.2.5.2.
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Tabmura 5 — O0beM TEXHUUECKOTO O0CITY)KHBaHUS

HaumenoBanue pabot [Tynxt PO MecTo npoBeAEHUS U UCIIOJIHUTEID

IMpoBepka HYHKIIMOHUPOBAHUS 251 [lepconan moTpeOuTems Ha MECTEe SKCILUTyaTallul

Hactpoiika noporos npuit. JI | Ilepconan obcmyxuBaroield OpraHu3aum
[ToBepka nput. E | Opranuzanus, akkpeauToBanHas B Poccrannapre
3.4 PemoHT

Ipu TekymmemM peMOHTE YCTPaHSIOT OTKa3bl M HEUCIPABHOCTH ITyTEM 3aMEHBI BBIICATIINX
U3 CTpOs JieTaseld (kpome 0a30BBIX: KOPITYC, CEHCOp (aT4HK Ta3a), MUKPOKOHTPOIUIEp (MUKPO-
CXeMa), MOMTYJTb PaJIOKaHAIa).

[Toxg kamuTanbHBIM PEMOHTOM IOHMMAETCS BOCCTAHOBJIEHHE DPabOTOCIIOCOOHOCTH
JIeTaJIei 1 y3II0B, a TaKXKe 3aMeHa JIF000H JeTanu, BKIroyas 6a3oBble.

3.5 Bo3MosKkHbBIE HEUCIIPABHOCTHU U CIoCo0BI YcTpaHeHust

Bo3MoKHBIE HEHCIIPAaBHOCTH CUTHAIM3ATOPA, IPHYHMHBI, BHI3BIBAIONINE HX U CIIOCOOBI
yCTpaHEeHUsI IPUBEICHBI B Ta0HIIE 6.

3.6 Texuu4yeckoe 0OCBHAETEILCTBOBAHUE

3.6.1 MeTposiornueckas moBepKa CUrHATU3aTOPa

Mertposnorudeckasi IoBepKa IPOBOANTCS opraHamu PoccTaHmapTa WM aKKpeAWTO-
BaHHBIMHU OpraHu3anusiMu o Meroauke MI1-038/04-2018.

HurepBan mexy noepkamu — 1 ro.

Ilepen moBepkoit HEOOXOIUMO MTPOBECTH HACTPOUKY MTOPOrOB cpabaTHIBAHUS B COOT-
BETCTBHH C mpuioxkeHneM «JI» Hacrosmiero PD. Hactpoiiky mpoBogut mepcoHan odciy-
KHUBAIOIIEH OpraHu3aIiy (CEPBUCHOTO IIEHTPA) B YCIOBHIX CEPBUCHOTO IIEHTPA.

[Toce moBepku HEOOXOAMMO ITPOBEPHUTH CPAOATHIBAHNE CUTHAIIN3aTOPA HA MECTE
9KCIUTyaTaI[i B COOTBETCTBHH C 11.2.5 HacTosmero PO.

3.6.2 JleiicTBUsI IO UCTEYEHUH CPOKA CIIYKOBI
Mo mcreueHny cpoxa Ciry kOBl CHTHAJIM3aTOP JIOJDKEH OBITh YTHIIM3UPOBaH.
H3roroBuTe b HEe rAPAHTHPYET 0€30MACHOCTH MCIOIb30BAHUS
CHTHAJIA3ATOPA 10 HCTEYEHUH CPOKA CJIYKObI!
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Tabsmita 6 — Bo3MOKHBIC HEUCTIPABHOCTH U CIIOCOOBI YCTPAHCHHST

HpI/I3HaKI/I W BHCIIHCC
NPOSABICHNUE HEUCITPABHOCTH

Bo3MoxHbIE TIPUYUHBL

Vkazanus
110 YCTPaHCHUIO

He cBerurcs unnukatop
«[Iutanue»

OTCyTCTBYET HaNpsDKeHNE
ITUTaHUSA

O06ecneunTh HATUIHE
HanpsDKCHHS THTaHUs

CeteBoii Kabeb HE BKIIOYEH
B PO3ETKY
Hewucnpasen kabenb NUTaHUS

Bxirouuts xabens B
po3eTky
3amMeHuTs Kabeb

Hewncnpasen xabens RS485
(C3-3EB)

3amMeHuTs Kabeb

Heucnpasen
CUTHANN3aTop

Br13Bath npencraBurens
o0cmykuBaromei
OpraHu3alux

HpI/I OTKPBITOM KJIallaHE CBETUTCA
UHIUKATOP «Knamany»

HemnpaBuibHas ycTaHOBKa
nepexiroyaresns «Kongury-
patwms» S2.2

[epexrounts S2.2 B npy-
roe T0J0KEeHHE

Wnpnukatop «Knanan» muraer ¢
yacToTo | pa3 B ceKyHay, 3BYKO-
BO CHTHaJ IPephIBUCTHII

OTCyTCTBYET CBS3b C KiIama-
HOM

IIpoBepUTh UCIIPABHOCTD
Kabens KianaHa v HaJ[ex-
HOCTB €r0 MOIKIFYECHUS

Heucnpasen knanan

WNunuxarop «Ilutanue» Muraer,
3BYKOBOM CUTHaJ MPEPHIBUCTHIN

BHyTpeHHS HEUCIIPaBHOCTD
CHTHANN3aTopa

[Ipu oTcyTCTBHM 3ara30BaHHOCTH
uHaukarop «l'a3y Muraet uim
CBETUTCSI IOCTOSIHHO, BKITIOYEH
3BYKOBOW CHUTHa

Hapymiena Hactpoiika nopo-
roB cpabaThIBaHUS

ITpu 3ara30BaHHOCTH HE paboTaeT
CBETOBAs CHIHAJIM3ALHs

Beimien u3 crpos uHAUKATOP
«a3»

ITpu 3ara30BaHHOCTH HE paboTaeT
3BYKOBasi CUTHAJIM3ALIMS

Beimien u3 ctpost 3ByKoBOH
H3ITydaTemb

Wunukaropsl «Ilutanue» u
«BHeWHi» MUTAIOT, 3BYKOBOM
CUTHAJI IPEPBIBUCTBHIN

HeucnpaBHoCTh B 11€nH MO-
JKapHOTO U3BEILATEIS WK
BHEIIIHETO JaT4YMKa

Br13Bath npencraBurens
o0cimyXuBaromeit
OpraHM3alUH

WNunukarop «BHemHui» cBETUTCS
MIOCTOSIHHO, 3ByKOBOM CHTHAIl —
HETPEPbIBHBIN

Hapy1enue cBsa3H ¢ moxkap-
HBIMU HU3BCHIATCIAMU UJIM UX
OTCYTCTBHUE

[loaknoUnTH MOXKapHbBIE
H3BCHIATCIN HUIIU yCTaHOBl/ITb
pesuctop (cM. puc. B.2, B.3)

I/IHIII/IKaTOp «CBs3b)» noramicH,
CHUT'HAJIN3aToOp «BEIOMBIIN.

Wunukatop «CBs3b» CBETUTCS
MTOCTOSIHHO, CUTHAITU3ATOP «BEIY-
110507000

OTCyTCTBYET CBAI3b C IPYTH-
MH YCTPOICTBaMH 10 HHTEP-
¢eiicy RS485 nmm panmoxa-

HaJTy

ITpoBepHUTH ETOCTHOCTH
KaOeIst CBSA3U.

ITpoBecTH perucTparuio
YCTPOUCTB B COOTBETCTBHUH C
PYKOBOJICTBOM ITO 3KCILTyaTa-
UM Ha CHCTEMY
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Ipuioxenne A

Onucanne PErucTpoB CUrHajim3daTopa

Ta6numa A.1 — Peructpsr (Modbus Holding Registers) paspsatnocteio 16 Gur

Howmep
peructpa H01:4ep HaumenoBanne [Ipumeuanue
(crioBa) OaiiTa
0 0,1 [3aBoxckoit HOMEp
1 2,3 (Texymmii ampec
2 4,5 [Bepcus I[10
3 6,7 (Tum yCTpOP'ICTBa «1»— Clm-xanmaTop Cyr
4 8.9 |Cocrose igiquHe 0 YMOJTYAHHUIO:
5 10,11 |Yupasienue igiquHe 110 YMOJTHAHHIO:
6 12,13 [3ara3zoBa”HHOCTH
7 14,15 [Temmepatypa
8 16,17 [3mauenue nopora 1
9 18,19 [3mauenwue nopora 2
10 20,21 |Anpec — 3anpoc TaHHBIX U3 0a3bl «MacTepay
11 22,23 [Kouwurypanus DIP-switch
12 24,25 |K-so Bemomsix(high)+SpreadingFactor_SF(low)
13 26,27 Momuiu.pamro (high)+aomep kanana (low)
17 34,35 |HoBsrif anpec (CMeHa azpeca YCTPOUCTBA)

Tabnuna A.2 — Onucanue 6utoB peructpa Ne 4

3HayeHue 3HayeHue
Howmep Oura Onucanue MIPU BKIL Howmep Oura Onucanue MpH BKIL
[HUTaHHUS MTUTaHHS

slave_hold_regs (8) O |ITopor 1 0 slave_hold_regs (9) 0|/IsimMoBoii qaTauk 1/0

1 |Ilopor 2 0 1| BHennuii KoHTaKT 0

STATUS_H  2|Hencnpasrocts 0 STATUS L 2| remmeparypa 0

_ - HE B HOpME

3 |Kuomka «KoHTpomb)» 0 3|nolink 0

4| CocTosiHue KIamaHa 0 4 i:MHKaHHe e 0

5 |Ilopor 1 BHemHmit 0 5|O0pbIB maTunka 0

6 | Ilopor 2 BHemHMIt 0 6| OOpbIB Ki1anana 0

7|He nactpoen
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Tab6muma A.3 — INapamerpsr C3-EP (Moxyssiiust LORa) (pa3mep nmakera 32 Gaiira)

Nepe- Je | Necrosa HasBanue peructpa Omnncanne
ructpa | Oaiira| (160ur) p p
NET _ID_H, NET_ID_L VneHTnduKaTop MoaCHCTEMBI
0 0,1 0 (NetiD_for_myFSK) U1 COOCTBEHHOTO IPOTOKOJIA
for_my LoRa ot ITUT-IToc
Anpec B cucreme CAK3-MK-E
1|23 L |Anpec (ot 1 10 250)
2 4.5 2 Bepcus [10
3 6,7 3 Twur ycTpoiicTa =0x8001: C3-3E (CVYT)
4 8,9 4 CocrosiHre draru cocTossHus (Tabm. A.6)
5 10,11 5 VYnpasieHne
6 1213 6 3ArA30BAHHOCTE YpoBeHb 3ara30BaHHOCTH
B enunaniax ALIT
7 14,15 7 Temmneparypa Tewmmeparypa B rpaz. Llenscus
8 16,17 8 3Hauenne nopora 1 VpoBeHb CpadaTLIBaIH 110
nepBoMy mopory B eauH. AT
9 18.19 9 3naueHne nopora 2 'YpoBeHb cpabaThIBaHUS 10
BTOpOMY Topory B equH. ALIT
10 |20,21 10 Pezepr pe3eps
UncnenHoe 3Ha4eHUEe Tieproa [[lexypHBbIil mepruos BeIXoaa
11 22,23 11 BBIXOJa B 3¢up (CM.peTUCTp (B 3QUP AT HHAUKAITUH
Nel5) paboToCIOCOOHOCTH
12 |2495 12 Kon-Bo Begombix(h) Crapiumii 6aiit: K-Bo BeZIOMBIX;
' + SpreadingFactor_SF_(low) |Mumamumii 6aiit:— SF
Crapimii 6aiT: MOIITH.pano;
13 |26,27 13 +M}(I) HLHOCTI; pﬁﬂr;é:ia (low) Motaaiuii 6aiT: HoMep KaHajaa
OMEP Pajtno 0 (cM. Tabumity A.S)
14 28,29 14 Peseps
Mnaammii OuT: € JUHUIA
M3MepeHNns BpeMEHH MepHo/ia
15 (3031 15 Paznuunsie Guarn BBIXOJ1a B 3¢uUp:

CFG_LoRa(OTAAO0rABP,etc)

«1» — MuH, «0» — cex
(st peructpa Nell);
OcTaJIbHBIE — pe3epB
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Tabmuna A.4 — Ilpumep dpopmara oomena LORAWAN

0 1 2 3 4 5 6 7
NetID | Axpec | Bepcus I10 Tun | CocrosHue | Ynpasnenue | 3arazoBaHHocTs | Temneparypa
2010 | 0102 0020 8001 0300 0000 0b2b 0020
8 9 10 11 12 13 14 15
ITopor
1 ITopor2 Peseps ITepuon | KonSF PwNum Peseps CFG_LoRa
3HAUCHHUS 0000 0064 000a 0300 0000 0000

Tabmma A.5 — [Mapamerps! mrs aktuBarmn curHamzaropa mst LORAWAN (axruBarmst ABP)

anpec LoORaWAN

Hanpuwmep: 0x0100000a

NwkSkey Harpumep: 2B7E151628 AED2A6ABF7158809CFAF3C
AppSkey Harpumep: 2B7E151628 AED2A6ABF7158809CFAF3C
SF 7..12

Howmep paanokanana

s qrana3oHa «868y»: 1=868,9MI1; 2=869, 1MI 11;

i quanasona «433»: 1=433,175 MI'u, 2=433,375 MI'1i,
3=433,575,4=433,775 MI', 5=433,975 MI'n, 6=434,175
MI'n, 7=434,375 MI'u, 8=434,575 MI'1g

MoutHocTh paguo

10, 25, 50 MmBT

Tabnmma A.6 — ®naru cocrostans peructpa Ned «CoctosHEe» (cM. Tabnuiy A.3)

Ne 6ura B peructpe

Ne Oura B Gaiite

Omnuncanne

3HayeHue 1o
BKIJI. IMTAHUSA

0 0 CpabatsiBanue [Topor 1 CO 0
1 1 CpabarsiBanue [Topor 2 CO 0
2 bytetH 2 |HewucnpasHocTh 0
3 3 Kuormka tect 0
4 4 CocrosiHuE KilanaHa 0
5 5 CpabatsiBarme [Topor 1 CYT 0
6 6 CpabarsiBanue [Topor 2 CYT 0
7 7 0
8 0 JIBIMOBO#1 TaTUNK 1/0
9 1 Buenrnuii KOoHTaKT 0
10 byteL 2 |Temneparypa He B HOpME 0
11 3 0
12 4 3ameikanne Taranka GAS 0
13 5 O6psiB Jlatunka GAS 0
14 6 OOpHIB KiIanaHa 0
15 7 Heotkanubposan 0
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Hpnnoxenue b
Cxema pa3MelneHHusI

[a30Boe
obopynosaHve

CurHanusarop

~230B
(kpome C3-3EB)

15-25¢cm
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IIpunoxenne B
MoHTax cUrHaJIM3aTopa

T MOHMAXHAS NOHENs
T

1350°

800

15.0

| 820" .| *Pa3mep @na cnpafiok

Pucynok B.1 — MoHTaXHEBIE pa3Meps

ﬂEpEMHHKﬂ MEPMUHO/EHOZ0 pe3ucmopa

B [ Roies || Knonow
~N OO 00O
S HAEEE MEEEe
- & = )
| B2 S =%
\

|

Pucynox B.2 — PacniosioxxeHnue pazbeMoB curHaiuzatopa ¢ onaum RS485. Curnanuzartop
C3-3EB He umeert pasbema «Kiamany.

[lepemMbl4KL MepMUHONLHOZa peaLCmopa

XP6

XP7

Pucynox B.3 — Pacniosioxxenue pa3peMoB curHanuzaropa C qsymst RS485
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[punoxenune I'. CxeMbl MOAKITIOYCHUS

IIpuioxenne I'
CxeMbl NOAKJIIOYEHUS

=11 - =1 |
En v KnonaH | £ e
S R [eplens |Bxod = R [z Uens |Bxnd
2y SHITIE Lens 47 K KACNdHY =H (1| B+
gt 7| E- Knanak-| 1 £1 7| [IB-
z\: 3T Knnrg;[c); ;’: 3 | Unum
it A 23 Lens 1RSA85 ol L St 2l ([ens |RS485
B\ Fr{]Rsiesa T K EPE-F-{T[RSLBSA
3 G 12 |RSLESR = 7 |RSLESB
TR 3 |GND ~230B 3 |GND
40 LU
num _qgsom ‘ Ji num
=(H, om BHEWHE20 UCMO4HUKA NUMAHUA
a) C3-3E 0) C3-3EB
CuzHonu3amop WA 7] CuzHanu3amop
N rralka 3 [ Bxod Knonas]
Armerafilelp 2| [2 o llens | [Len 4] K knonany
Bxod  KnanoH = 1] 08+ Knanas- 1
R_ [Arlens| [llens 4ec S 2| 18- Knonowd] 2
1] B+ Knonos-| 1 z| 3] 3 [ Unum 50 B
2] 18- Knanaws| 2 = =i - Tnui
5 7K Unurf &4
3| Unum | GNOJ 3 af [N fameikn| 5
~230B Unum| & K kiana = =i ~2308
Tomeka] 5 &[] 2
500y D omknf 5 UL EICACHY 2l Gl R 50y
Yempodemin =l 7
2p03030WUmy 11
B) C3-3EP T) IpEMep MOAKITIOUESHHS TIOXKapHBIX M3BeIaTesei
(uzHonu3zamop
I Bxod Kﬂﬂl’!ﬂHI
=, Aplens | [Lens deq K KngnaHy
! P\ »—11] 0B Knanau-{ 1
:I: — ~—{2] 18- Knonakd 2
' ; 3 | Unum GNOYt 3
Yawanal R Unum{ 4
lam-ki
~2308 507y D~ Al 2

JT) IpUMeEp TTOKITFOYEHHS BHEIITHETO JaTIHNKa

R — pesncrop tuma C2-33-0,125-4,3xOM-20% (BXOQUT B KOMILIEKT ITOCTABKU CHTHAIN3AaTOPA);
SK1 — mart4mk ¢ BBIXOZOM THIA «CYXOIl KOHTAKT»;
WAL — AnTtenHa. YCTpOHCTBO Ip0O303alUThI IPUMEHSIETCS TONBKO UL HAPYXKHOW aHTEHHBI

Pucynox I'.1 — TunoBble cXeMbl BKIIOUSHHUS CUTHAIM3aTOpa ¢ oaHiuM RS485
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(uzHanu3amop CuzHnnuzamaop

D &[ s geq K Knond [T qeq K Knonaiy
0] poigsq Bl Ko RS4E5-1 S Knonged 1
23 [lenk = GND) 2 3 Lenk = GNO| 2
1|RSLB5-1A +128 3 1 |RSL85-1A 128} 3
2 |RS4LB5-18 fomxn) 4 2 [RSt85-1B flomkn) &
3 |RS GND IS uenb(lﬂ‘ R 3 |RS_GND E Uenb‘€: R
£[L8. 1 RSLB5-2 2|18+ 1
{GND 2 23 Lenk = [GND 2
o [+Unum b, | 3| T]RSL85-24 | "gf+Unumbex | 3 om BHewnezo
| _Jnumarus & RSL85-28 | 2| -UnumaHug| & F— UCMOYHUKD
C sUnumbx. | S RS GND +Unum fix SQ NUMOHUA
X dpyzum ycmpoucmban Uyzum yempoucmbam
a) C3-3E 0) C3-3EB
(uzHanuzomop WA1 T (uzxHanuaamop
Axmerno[]e-S El Bxod/Unum  KnanoH
Buod/Unum Kneno| T 2| 12K [2Rlens ] [ers de
R [aplleny [lens_4e7] gLl 1] 8- Knanare] 1
N 1118+ Kronows| 1 % 4] 2 |GND __GNO 2
2 |GND GND[ 2 a| B 3 | +Unumbeix] [+Udamy] 3
3 [Unumbex | [*08om<] 3 3| [ i [ T T K
& |-Unumarus| |Homsxn] & o 1 i 5 | +knum Bx wKAanasy
op (5 nts K knonaxy ETeH
~230B : =| I3]! ~230B
Yempoiicmbo s| K& R
507y gD 2D03030LUM: = % =T} 507
B) C3-3EP T) MpUMep MOIKITFOUEHHS TTOYKAPHBIX W3BEIATENeH
(uzHanu3amop
IBxaa/Unum Knunaq K knana-y
__S_K.1__, 23 Llens Llens 4e
! O ~—11]0B« Knanax+] 1
{ % ~—Z |GND GND] 2
:l .:' J; | 3 |oUnumbeix. |  [+Udomf 3
bosmacd R 4 |-Unumaqug|  [Oomukn] 4
5 | +Unum.bix. _@ ‘2308 Soru

IT) IpUMEp TTOKITFOYECHIS BHETITHETO JaTIHNKa
R — pesucrop tuma C2-33-0,125-4,3xOM-20% (BXOIUT B KOMILIEKT ITOCTABKH);
SK1 — mart4mk ¢ BBIXOZOM THIA «CYXOIl KOHTAKT»;

WAL — AnTtenHa. Y cTpoHCTBO IP0O303aIlUThl IPUMEHSETCS TOJIBKO ISl Hapy>KHOI aHTEHHBI

Pucynox I'.2 — TunoBble cXeMbl BKIIFOUSHHSI CUTHATN3aTOPOB C aByms RS485
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T Queworsomop | Cuzwousamop | [Knonow K33M-9_ 1|
| C 0dHuM RSLB5 I ¢ obyms RSL85 [ | omiag »| [ens
[[—Knonos | KnonoH i—e—n—tb—gm 1|+128 |
[ Lipn} Lens | | Ben € KopusL 2] |

Knonox-| 1 | | [ Knanow-[ 7] l i 7 3 |am4xnan
|| _Knano++| 7 | GND| 2 & [Knanax |
l GND[3 I +Udomxa) 3 | [ 2 s |
| | SSm— 75K0685611009 T[Pesest |||
| | PW2H-1-17( 8 |Pe3ep E |
|| _ Knonod | KaanaH| - [ I K3ramM-y |
| e Bhil - | | ] 4 Lens |

Knanas-| 1 EWY | |[Knanowe] 7] I | Ben € cunum e |
||l_KnanoH+| 2 I GND| 2 5 [lcui%xnun
| | [CEm P | : il
; BEA C KOPUYH. - Ki.6856111 N0NaH —
!@E | oA 09[ 62U3000-SK-T6 | BesNo3000-uL |
! ' i K339 :
! | | »  Lens ]
|[Faono= | Knonow 1{Knanax |
1| _Lens|ee Tens | 2[+378 |
-||_Knanox-[ 1 | | [ Kaangs- [ 3 |Knanax
[{["Knang:[Z] | GND L |
|| —cE [ | 1 B
: Unum]| & omyxnan + i
|| lamuxnan|5 | | AEKos8s6 ot 1 7] Domsknan] ||
i — 8| GND %
! [ l MON-8M |
| | | K334r |
| T | Knanad A llens |
i Lens| € Lens l & | Knanax |
-[[Knanai-{ 1 | |[Kaena- | 514378
[{|_Knang:+]2] | |___GND 4| GND |
i GND[3 | |[Ena [ % 21129 15|
| l, ; ; 1 2| flomuknan| &
| I Bl oo | SoKs85611108-02 I [Pesest | 5
—_— = s S0 ey —

Pucynok I'.3 —CxeMbI MOIKITFOUCHHSI KIIAITaHOB.
4 7 Poawem Koderk KopLsHebHG ~ 8 %] \ [

8 6 ‘I cgﬁuﬂ““ g O 10

& g H o s 0 [ls mp:
Xenmeld g =

2 1 r=alle )ZG

Buuika Ha kabenb Bunka nHa kabens TP6P6C Buka Ha kabeinb Poserka
MDN-8M (uBeTa mpoBoIOB) PIII2H-1-17 G2U3000-SK-1G

Pucynoxk I'.4 — Hymepanusi KOHTakTOB pa3beMoB. Bua co cTopoHbl naiku (MOHTaxa).
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Mpunoxenne [
MeTtoanka HACTPOIKHU MOPOroB cpadaThHIBAHUS

Hactpoiiky moporos cpabaTsiBaHHsI HEOOXOANMO BBINOIHATH IOCIE PEMOHTA, a TaK-
XK€ B MPOIIECCE IKCIUTyaTallik He PEXke OHOTO pasa B TOJI.
ITpu npoBeneHNY MOBEPKU COOMIOAIOT CIEAYIONINE YCIOBHUS:

— TeMIepaTypa oKpyxkaromeit cpersr, °C ... ... ... .. i mwrroc (20£5)
— OTHOCHUTEJbHAS BIAKHOCTD BO3AYXA, Y0 .« oo oo ot 30 mo 80
— atMocdepHoe maBiaeHue, KIla . .. ......... ..., 101,3+4 (760+30)

B nomemieHnsIx, B KOTOPBIX MPOBOAATCS PabOTHI, COAEpKaHNEe KOPPO3HOHHO-aKTHBHBIX
aTreHTOB HE JIOJDKHO NPEBBIIIATh HOPM, YCTAaHOBIEHHBIX Ut atMocgeps! tuma 1 TOCT 15150-
69; NOIDKHBI OTCYTCTBOBATH ArPECCHBHBIC APOMATHIECKUE BEIECTBA (KHUCIIOTHI, JIAKH, PAaCcTBO-
pHTEIH, CBETIbe HE(PTENPOIYKTHI); TODKHA OBITH TapaHTUPOBAHA 3allUTa CUTHAJIN3ATOPOB OT
TIPSIMOT'O COJTHEYHOTO M3ITydIEHHUSI M HAXOJAIIMXCS PSIIOM HCTOYHHKOB TEIla.

CpencTBa M3MepeHHH, BCIIOMOTATENIbHBIE TEXHUYECKHUE YCTPOMCTBA M MaTephabl,
IIPUMEHSIEMBbIE TIPH HACTPOHKE:

1 bapometp-aneponn mereopornormdecknit BAMM-1 TV 25-11.1513-79

2 l'urpometp ncuxpomerpraeckuit BUT-2 TY 3 Vkpanna 14307481.001-92

3 T'eneparop razoBeix cmecert [ TC-03-03 mo IIJIEK.418313.001 TY B koMIIIeKTE C
I'CO-III'C 6yran-Bo3ayx (Homep 1o peectpy ['CO-TIII'C 9126-2008, HOMHHANEHOE 3HAYE-
Hue nonu O6ytana 0,7%) B GayutoHe mop naBieHueM o TY 6-16-2956-92.

4 Ucrounuk muranust TEC 23 BJIC 9974-72 (0-30B, 0-1A).

5 Hacanxka mis mogaun [1I'C

6 IToBepounsrit Hynesoii ra3 (ITHI') — Bo3myx mapku b B 6amioHe moJ; 1aBJICHHEM I10
TV 6-21-5-82.

7 Penykrop BKO-50 IM TV V 30482268.004-99

8 Potametp PM-A 0,063 I' ¥3 TY1-01-0249-75

9 Cekyrmomep COC mp 26-2-000 TY 25-1894.003-90

10 Tpy6xa momueuamIKIOpHIHas (IIBX) 5x1,5 mm o TY 6-19-272-85

[Ipumeyanusi.

1 Bce aTanoHHbIe CpelcTBa MTOBEPKH JIODKHBI UMETh JCHCTBYIOIINE CBHIETEIHCTBA
0 MOBEPKE.

2 JlomyckaeTcsl HCIOJIb30BaHUE JPYTHX CPEICTB U3MEPEHUs, 00eCeunBalOMNX He-
00XO0IMMYI0 TIOTPELIHOCTh N3MEPEHHUIA.

CurHanmsaTop JI0JDKeH ObITh BbIJIEP)KaH B YCIIOBHSIX IIPOBE/ICHHS] HACTPOIKH B TeUEHHE 2 .

BannoHpl ¢ ra3oBBIMH CMECSMH JIOJDKHBI OBITh BBIAEPXKAaHBl HPU TEMIIEpaType
HAaCTPOWKHU MOPOTOB cpabaThIBaHMs B TeueHHE 24 .

[Tpn HacTpoiike MOHKHBI OBITH MCIIOJIb30BaHbI Ta30BbIE CMECH, NIPUBEJICHHBIE B TA0-
mue [1.1. Pacxox cmeceit yctaHoBuTh paBHbIM (19 £ 1) 11/4 o mikane poramerpa.
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Ta6mmma /1.1 — Tepeuens I1I'C myis mpoBeneHUS HACTPOUKH

HomunanbpHOE 3HAUCHHE
Ne Wcrounuk nonyuenus I1I'C KOHIIEHTPALUK U IIPeae
TICr Cocras I1'C (I'OCT, TV u np.) JIOTyCKaeMoro abCcoIoT-
HOT'O OTKJIOHEHHS
1 |[THI-Bo3myx TV 6-21-5-82 Mapxka A umu b
TI'eneparop rasossix cmecedt [TC-03-03 B kommuiexre | (0,14 + 0,02) % (06.1.)
2 CaHwot |6 T'CO-III"C 6yrar—Bo31yX (HOMEp IO peecTpy (10 + 1,1) % HKIIP
133)3 10 T'CO-IIT"C 9126-2008, HOMUHAIBHOE 3HAYCHUE
3 WYX | o6pemuoit nonm GyTana 0,7 %) B GamioHe M0 (0,28 +0,02) % (00.x.)
nasnenneM mo TY 6-16- 2956-92 (20 + 1,1) % HKIIP
IIpumeuanus.
1 ITHI" — noBepouHblil HyneBoM ras.
2 Ilpu paboTe B MOMENIEHUSX C YUCTHIM BO3JYyXOM (OTCYTCTBHE NPOMBIIIJICHHBIX BEIOPOCOB) J0-
ITyCKaeTCsl UCII0JIb30BaHUE KoMIpeccopa sl moaayu Bosyxa (BMecto I1I'C Ne 1).

1.1 Tlepen npoBeneHreM HaCTPONKH HEOOXOIUMO:

— YCTaHOBUTH Ha curHanuzaTop Hacanky ans I1I'C B coorBercTBuu ¢ pucyHkoM 1.1 u
u coOpaTh CXeMy B COOTBETCTBHH C pUCYHKOM /1.2;

— Ha)XKaTh Ha CHTHAIN3aTOpe KHONKY «KOHTPOIB» M MOJaTh MUTAHUE; TOCIE KOPOT-
KOT'O 3BYKOBOTO CHTHAJa KHOMKY OTIYCTUTh. CHTHAIN3aTOp MEPEKITIOYNTCS B CEPBUCHBIN
PEKHMM, BKIIFOUATCSl HHANKATOPHI «BHenmHni» n «Knanany;

— JIOXKJIATHCSI TOCTOSTHHOT'O CBEUEHHs MHANKaTopa «[InTanue».

Copoc Nre &

Hacapxa

2 — penykTop
3 — poramerp

\—7— 4 — tpyoka [1BX 5x1,5 MM

\j_ 5 — curHanuzaTop 3ara30BaHHOCTH
6 — Hacaaka juig nogauu I1I'C
7 —copoc III'C

1 — 6amon ¢ IMI'C
V ﬁ-\
7

(]

(]

(]

(]

(]

Pucynox /1.2 — Cxema 1yl HACTPOMKH Opora cpadaThIBaHHs
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.2 TIopsimioK HACTPOUKHU

a) OHOKPATHO HaXaTh KHONKY «KamiOpoBKa» — HOIDKEH NMPO3BY4aTh KOPOTKHIA 3BY-
KOBOHM CHUTHaJl, NOTaCHYTh MHIUKATOpbl «BHemuuii» n «Knanan», nuagukatop «I'a3» noin-
KEH BKJIFOUATHCS M BBIKITIOYATHCS C OONBIIMMY HHTEPBAIaMHU,

0) momats Ha ceHcop curHamuzaTopa [II'C Ne | B Teuenne He MeHee 30 CeKyHI;

B) HaKaTh KHONKY «KOHTPONB» — MOIHKEH MPO3BYYaTh KOPOTKHI 3BYKOBOW CHTHAI,
nHIUKATOp «I'a3» MOMKEH BKIFOYATHCS M BBIKIIIOYATHCS C KOPOTKMMHU HHTEPBAJIAMHU.

Ecnn HeoOxoamMo MpomyCTUTh HPOLERypy HACTPONKH MEPBOTO IMOpOra — HaKaTh
KHOTIKY «KamiOpoBKa» 1 MPOITyCTHTH IYHKT T);

T') HaCTPOIKa MEPBOTO IOpora:

— moxaBath Ha ceHcop curHaim3aropa [1I'C Ne 2 B Teuenne He MeHee 30 cekyHIT;

— HaXKaTh KHOMKY «KOHTPOJIBY» — HODKEH NPO3BYYaTh KOPOTKHI 3ByKOBOM CHTHAII, HH/IH-
katop «['a3» TOIHKEH MEPEKITFOUNTRCS B PEKHM MOCTOSIHHOTO CBEUCHHS.

Ecnn HeoOxoamMo MpomyCTUTh HPOLERypy HACTPOMKH BTOPOTO IMOpOra — HaKaTh
KHOTIKY «KamOpoBKay» M MPOITyCTHTH IYHKT 1);

1) HaCTpOIKa BTOPOTO MOpoTa:

— nojaBath Ha ceHcop curHainuzatopa I1II'C Ne 3 B Teuenue He Mmenee 30 cexyH;

— Ha)kaTh KHONKY «KOHTpOJIb» — OIKEH NMPO3BYYaTh KOPOTKUH 3BYKOBOM CHTHAI U
MOTaCHYTh MHANKATOP «[ a3».

CursanusaTop HacTpOEH.

.3 Tloce HacTpoO#KM:

—nonats [II'C Ne 1 B Teuenue He menee 30 cexyH;

— OTKIIIOUUTD NIUTaHUE CUTHAIN3aTOPa;

— CHSTb HACaJIKy ¥ OTKJIIOUMTh CUTHAJIM3ATOP OT CXEMBI;

— OIIOMOMPOBAThH OTBEpCTHE KHOMKH «KamopoBkay.
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Ipunaoxkenue E
KondpurypupoBanue cHrHATH3ATOPOB B COCTABE CHCTEM

[lepen mepBbIM IPHUMEHEHHEM B COCTABE CHUCTEM CHTHAIHM3ATOP HEOOXOAMMO IIPO-
IpaMMHO | alapaTHO CKOH(QHUIYPHUPOBATh U MPUCBOUTH YHUKAIBHBII CETEBOM aipec.

[IporpamMmmHOE KOH(GUIYpHPOBAaHHWE MOKHO BBIIOJHHUTH IPOIPAMMOM TIPOBEPKH H
HacTpoliku cereBbIx ycTpoicTB U cucteM CAK3-MK-E «Konduryparop».

[Iporpamma 1mo3BosIsieT M3MEHHUThH CETEBON aapec, MOIIHOCTh M HOMEP PaAnOKaHala,
a Taroke mpoBepuTh Bepcrto [10, m3MepeHHbIe 3HAUCHHS 3ara30BaHHOCTH M TEMIIEPATYPhI
B 30HE KOHTPOJIS, yCTAaHOBJICHHBIC 3HAYEHHS IIOPOTOB CUTHANN3anuy B enuannax ALIIL

IIpumeuanne — Pa3pemenHoit sBisiercs MoutHocth 10 MBT. [Ipu BRIOOpE Oombmieit
MOIIHOCTH MOJKET NMOTPeOOBATHCS pEeTUCTpalsa B cOOTBETCTBUH C [loctanoBnennem Ilpa-
ButenscTBa PO oT 12 okTs10pst 2004 1. N 539 "O mopsike perucTpaiy pagiuodIeKTpoH-
HBIX CPEJCTB M BHICOKOYACTOTHBIX YCTPOMCTB".

Jnst paboTh! pagriokaHana Ha CHrHaIM3aTope ucronHenus «EP» nomkHa ObITh ycTa-
HOBJICHA aHTEHHA.

E.1 HacTpoiika curaHajau3aTtopa B COCTaBe CHCTeM U KOMILJIEKCOB

E.1.1 Nauuuanusanus (cOpoc HACTPoOEK)

a) yCTAaHOBUTH Ha CHUTHaImM3aTope nepekmodarenn «Kondurypamms» S2.3 — B moJo-
xenne «ONy, octalbHEBIC — B TToJioxkeHne «OFF»;

0) mogaTk MUTaHWE Ha CUTHAIIN3ATOP, JOXKIATHCS KOPOTKOTO 3BYKOBOTO CHTHAIA;

B) OTKJIFOYUTPH MTUTAHUE CUTHAIN3ATOPA.

E.1.2 TIporpaMmMHoe KOH(pUTIypUpPOBaHHe

E.1.2.1 YcraHOBUTh Ha CHUTHAIM3ATOPE BCe Mepekirouaresn rpymmsl «KoHpurypa-
uust» B nonoxkenne «OFFy.

E.1.2.2 TlogaTts nuTaHue Ha CUTHATIM3ATOP, TOXKIATHCS KOPOTKOTO 3BYKOBOTO CHTHAJIA.

E.1.2.3 3amyctuts «Konpuryparop»: oTkpbITh daitn «KoHpuryparop.exe».

E.1.2.4 B ocHOBHOM OKHE 3aJaTb Ha4aJbHbIA U KOHEUHBIH aapec sl NOUCKA CUTHa-

mmzaropa (pucyHok E.1). %
E.1.2.5 OTKpBITh OKHO KOH(UTYpAIIN KHOITKOH N
E126 B cooTsercrsyiomux momix
Crapr Cron | @ 1 10 Kosdwrypass (pucynok E.2) ykasaTh HCIIONb3yeMblid Ui

Onpawmeasmsie yoTpORCTSa | Mawweis cnopra.  TOAKIIOUCHHS COM-nopT, YCTaHOBHUTH CKO-
pocts 115200, OuT HaHHBIX «8», YETHOCTH,
nepuon ompoca 10 MC, HyXKHO€ KOJIUYECTBO
MOBTOPOB HpPU HEYJAYHOM ONpPOCE, KIUKHYTh
kHONKY «OK».

DoBasums | OyiacTTe |

E.1.2.7 TloaxiiounuTh CHTHAJIN3ATOP K
Junana3on agpecoB moucka

KOMITBIOTEPY gyepes npeobpasoBarels
p El @ USB-RS485 (pucynok E.3) u Ha)xaTh B OCHOB-
ucynok E.1 — ®dparMeHT 0CHOBHOT
CYHO PArMEHT OCHOBHOTO 4\ oxpe kHOIIKY TIOMCKaA H
OKHA MPOrpaMMBbl KOH(PHUTYpaTopa
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Kongurypauma L=
Hactpoika COM nopra
Com nopT; COM45 -
CropocTs (BuT/c):
BuTsl AaHHEX:
| YemHooms: Yet =
|

|| MapameTpel cnpoca _ _
Mepwon onpoca ey [10 =

KonuyecTE0 NOBTOPOE MPW HEYAEYHOM OMpoce:

Pafioyas ofnace
X [700

Pucynok E.2 —
OxHo «Kondurypanuns»

(uzHanu3amop
C 0dHumM RSLBS

Iona Knanau |

OOHapy)XeHHBII CHTHAIN3AaTOP OTOOpPA3HUTCS B
okHe «CTMCOK HaileHHBIX YCTpOWcTBY. [lmamazon
anpecos, 3aganHbid B 1.E.1.2.4 OGyneT ompammBats-
Cs IUKJIMYECKH.

E.1.2.8 [ns oCTaHOBKM TIOMCKAa KIHKHYTbH
KHOTIKY «CTOTI.

E.1.2.9 Bo Brmanke «CHHCOK HaWIEHHBIX
YCTPOMCTB» BBIAEIUTh HANAECHHBIA CUTHAIU3ATOP U
KIIMKHYTb KHOTKY «/loOGaButhy. M300paxenne cur-
HaJIM3aToOpa MOSBUTCA BO BKIanke "OmnpammBaeMble
ycrpoiicta". Bee 3HaueHms, oToOpakaeMbIe 3/1€Ch,
JOCTYIIHBI JUTS PEAaKTHPOBAHHS.

E.1.2.10 Knukayts kHOTKYy «CTapT» IS 3a-
IyCKa ONIpOCa CHUT'HAIN3aTopa.

CuzHanusamop
€ 0BumA RSLBS

|Bxod/Unum  Knonoa |

R [Paplend len qed] K KnUNOHY R Llens Tene qeq K Knanay
1|08+ Knanoh-| 1 ~H 115 Knonaee | Lt
2 |B- Knanox+ 2 2 IGND oND | 2
3 |Unum JENE 3 3 [sUnumbex. | [sUGamaxa | 3
unumj & & |-Unum [lomyxn | &
-)DR S&Sl’?b flon (knp 3 5 -Urwumf:wx
7 |RSLASA RS485-1 RS485-2
A4+12 |RSLETR s [|enk llens g
3 |GND K adanmepy A 1[RSLB5-TA| [RS4B5-2A|1
Unum RSL85/USB A2 | RSLE5-18 RS4B5-2812
l 3RS GND RS GND__ |3
— [lepcoHansHell
Adanmep Mpozpara || kovnsomep
odonme FTP-1 Cot SERSLBS/USB BT eE
;SLE?S/UEE K ClzHanuanmopy = g (SCADA

Pucynok E.3 — Tunossle cxemsl noAxIt04eHus curaanu3atopos k SCADA-cucteme
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E.1.2.11 BBectu 3HaueHHs B MOJIA:

— «SF» — «9»;

— «KonnuecTBo BenoMbIx» — «0»;

— «MomHocTb paauo» — «10mMB1y;

— «Homep pannokanana» — «1»;

— «Aznpecy — aJipec CUTHAIN3aTOPa B CETH.

ITpn HEOOXOAMMOCTH — U3MEHUTH IPYTHE TTapAMETPHI.

Ipumeuanus.

1 Om napamempa «SF» 3asucum spems onpoca ycmpoticms no paduokanaiy LoRa:

T=Ksfs(N+1),c

eoe:

N — koauuecmeo ycmpoticme 6 cemu;

Ksf— koagpgpuyuenm us psioa:

ons SF7 - 0,85; SF8 — 1,555; SF9 — 2,45; SF10 — 4,65; SF11 — 10; SF12 — 20.

Buumanue! YmeHnvuienue eépemeHu Onpoca Modcem RPUGECHIU K CHUICEHUIO
0anbHOCMU PAOUOCBA3U.

2 Mownocmo paduo evioupaemces uz psoa: 10, 25, 50);

3 Homep paouokanana eloupaemcs uz psoa.

— 01 cueHanuzamopos C paduoxkanaiom ¢ mooyrayuet LoRa u vacmomou 433 MI'y:
«ly — 433,175 MI'y, «2» — 433,375 MIy, «3» — 433,575, «4» — 433,775 MIy, «5» —
433,975 MI'y, «6» — 434,175 MI'y, «7» — 434,375 MI'y, «8» — 434,575 My,

— 01 cueHanuzamopos C paouokanaiom ¢ mooyaayuet LoRa u yvacmomoii 868 MI'y:
«I» —868,9MIy; «2» — 869, IMIy.

E.1.2.12 KnukHyTh KHOIIKY «3aIucChy.
E.1.2.13 Ha curranusatope AOJDKHBI Ha4aTh MUTaTh HHAUKATOPH! «I[lnTanuey, «Kia-
nan» u «l'a3» ¢ yactoToii 6ombie 1 paza B CEKyHIY.
E.1.2.14 Haxats Ha curHanu3aTope KHOMKY «KOHTpOJIbY.
E.1.2.15 [Joxnaatbcs 3aBeplieHus onepamnnud (JOoHKEeH MPo3BydaTh 3ByKOBOW CHUTHAI,
WH/IMKATOPBI JOJDKHBI HAYaTh MUTATh pexe — npuMepHo 1 pa3 B 2 ¢).
E.1.2.16 [ins curHanuzatopa, ucnoinrdyemoro ¢ LORaWan BBIIOSHUTH aKTHBAIIUIO
(ABP):
— KIMKHYTh KHONIKY «LORaWany;
— B OTKPBIBIICHCS BKIIAJKE 3aMOJHUTH cleayromme nois (B popmate Hex):
NwkSkey (m1s Bcex ycTpoOICTB ceTH MOJDKEH OBITh OJMHAKOBBIN), HaIpUMEp:
36810000000000000000000000000000
AppSkey, Harmpumep: 36810000000000000000000000000000
DevAddr, manprmep: 36811000
— BBIOpATh COMHUITY H3MEPEHUS BPEMEHH: MUHYTHI HJIH CEKYHBI.
— YCTaHOBUTH TEPHOA BBIXONA B 3up mpu OTcyTcTBHHM coObiTHI Conftime,
HampuMep: 2
OcraypHBIEC OIS MOKHO HE 3aITOTHSITS.
— KIIMKHYTh KHOTIKY «3aITHUChY.
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E.1.2.17 KnmukayTh KHOTIKY «CTOID» TSI OCTaHOBA OTIPOCa CUTHAIM3aTOpPa.

E.1.2.18 OTKIIOYNTH CHTHAIN3ATOP OT KOMITBIOTEPA, OTKIIOYHTh MTUTAHUE CUTHAJIH-
3aropa.

Ecmm B cocraBe cHUCTEMBI OyIeT MCIIONB30BAHO HECKOIBKO CHTHAIM3aTOPOB, — IIO-
BTOpUTH AevicTus mmo mm. E.1.2.7 ... E.1.2.18.

E.1.3 AnnapaTtHoe konurypupoBaHue
E.1.3.1 KondurypupoBanue curaaansaropa c oxaum RS485

a) YCTaHOBUTH Ha 33/IHEH MMaHeNu CUTHalInu3aTopa nepekitouatenu rpynmnsl «KoHdu-
rypauys» B HOJOKECHUS:

S1.1 — «OFF» (cerb RS485), numn «ON» (paanokanan qis C3-EP);

S1.2 — «OFF» (3Be3na s C3-EP);

S1.3,S1.4, S2.1 — «OFF» (B ceTH, BEJOMBIi1);

S2.2 — «ON» s xnanana K3I'OM-Y wmu K33VYT, «OFF» — s apyrux;

S2.3 — «OFF» (mporpaMMupoBaHHe apecoB OTKIIIOUEHO);

S2.4 — npu Hanmuny kinanada — «ONy, pu otcyteTBun — «OFF»;

S2.5 — ynpasnenue knananom: «OFF» — no BTopomy nopory, «ON» — 1o nepBomy;

S2.6 — «OFF» (ckopocts 115200 bon - pexomenyemas);

S2.7 — «ON» (moxapubiii u3Bematens) win «OFF» (HOpManbHO 3aKpBITHIA CyXOM
KOHTAKT);

S2.8 — 15t 3aKphITHS KilalaHa IPH OTKITIOYEHUH 3JIeKTpodHeprud — «ON».

0) eciu BXOJ CHIHanu3aTropa He 3ajeiicTBoBaH — Ha pazbeme XP6 (Bxox) mexmy
KoHTakTamMu «/IB+» u «JIB—» momxkeH ObITh YCTAHOBJICH PE3UCTOP M3 KOMIUIEKTa MOCTaB-
KM B COOTBETCTBHU C pUCYHKOM B.2 mpunoxxenus B.

CurnanmzaTop rotos K pabore.

E.1.3.2 KonpurypupoBanue curnaiausaropa c asymst RS485

a) YCTaHOBUTD Ha 33JIHEH MaHeNM CUrHajIu3aTopa nepekitodaTenn rpymnmnbl «KoHdu-
rypanus» B IIOJIOKCHUA:

S1.1...S1.6,S2.1 — «OFF» (cets RS485, Benomsrii);

S2.2 — «ON» nns xranana K3I'OM-VY wimn K39VYT, «OFF» — s apyrux;

S2.3 — «OFF» (nmporpamMMupoBaH#e agpecoB OTKIIIOUYCHO);

S2.4 — npu nannunu kianada — «ONy, pu orcyterBun — «OFF;

S2.5 — ynpasnenue kinamanom: «OFF» — o Bropomy mopory, «KON» — 1o nmepBomy;

S2.6 — «OFF» (cxopocts 115200 Box - pexomeHayemas);

S2.7 — «ON» (moxapusbiii u3Beratenb) win «OFF» (HOpManbHO 3aKpBITHIA CyXOH
KOHTAKT);

S2.8 — ny1st 3aKpBITHS KIIanaHa MpH OTKITIOYEHUH 3JIeKTpodHeprud — «ON».

0) ecam BXOJl CHTHaNM3aTopa He 3a7ercTBoBaH — Ha pazseme XP1 (Bxon/Ilut) mex-
1y koutaktamu «JIB+» 1 «GND» moimkeH ObITh YCTAHOBIICH PE3MCTOP M3 KOMILICKTA 10~
CTaBKH B COOTBETCTBHHM C pUCYHKOM B.3 mpuiioxenus B.

CurHamm3aTop TOTOB K padore.
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E.1.3.3 KondpurypupoBanue curnammsaropa C3-3EP ¢ monyasinmeii paxokaHaia
LoRa nas ceru LoRaWan

a) YcTaHOBUTH Hepexmodarenn rpymisl «Korpurypanus» Ha 3aJHel TaHeIH CHTHa-
JIM3aTOpa B MOJOKCHHUS:

S1.1, S1.2 — «OFF»;

S1.3, S1.4 — «ON» (pamnokanan B cetd LoRaWan);

S1.5, S1.6, S2.1 — «OFF» (B ceTH, BEJOMBIH);

S2.2 — «ON» ms xranada K3I'OM-Y wmu K39VT, «OFF» — mnst npyrux;

S2.3 — «OFF» (mporpaMMHpOBaHIE aIpecOB OTKIIOUEHO);

S2.4 — npu Hanmmunu Ktanaa — «ONy, mpu otcyreTBun — «OFF»;

S2.5 — ynpasienue knananom: «OFF» — mo Bropomy mopory, «ON» — 1o epsomy;

S2.6 — «OFF» (cxopocts 115200 Box - pekomenayemas);

S2.7 — «ON» (nmoxapnsrii nzBemarens) win «OFF» (HOpMambHO 3aKpHITHIA CyXOit
KOHTAaKT);

S2.8 — st 3aKpBITHS KiIanlaHa IpH OTKIIFOYCHUH JIEKTPOdHEpTrir — «ONy.

0) ecim BXOJl CHTHANM3aTOpa He 3aaelicTBoBaH — Ha pazseme XP1 (Bxon/Ilur) mex-
ny koHTakTaMu «JIB+» 1 «GND» nomkeH OBITh YCTAHOBIICH PE3HCTOP U3 KOMIUICKTA I10-
CTaBKH B COOTBETCTBHH C pUCyHKOM B.3 npmioxenus B.

B) 3apErHCTPHUPOBATh YCTPOMCTBO B ILTIO3¢ (0a30BOW CTAaHLMM) — KIIIOYH, ajpec,
ADR=0.

CHUrHaJIM3aTop TOTOB K padore.

00O "LIUT - Imroc", 410010, Poccuiickas Denepanus,
r. Caparos, yi. 1-ii [lyraueBckuii mocenox, 1. 44 "6"
/& (8452) 64-32-13, 64-92-82, 69-32-23
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