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1 BBepeHue
1.1 Lenb dokymeHma

PykoBojcTBO MO 3KCruTyaranuu (najee mo Tekcty — PD) Bkirowaer B cebs oOmue cBeneHus,
NpeIHa3HaYeHHbIE I 03HAKOMJICHHS! OOCIIY>KMBAIOIIETo MEepcoHana ¢ paboToi M MpaBUIAMH
9KCIUTyaTalli TEPMUHAIBHOTO MOAYJI AUCKpeTHO-aHanorosoro TMJIA24 (nanee mo Tekcry —
U3JIENME WM TEPMHUHAIBHBIM MOAYJb). JJOKYMEHT CONEPKUT TEXHUYECKHE XapaKTEPUCTHKH,
ONMHCaHWE KOHCTPYKLMU M TPHUHLIMIA JACHCTBHUA, a TaKKe CBEACHUS, HEOOXOAMMBIC IS
IIpaBUJIBHOM 3KCIUTyaTalluy U3JENHSL.

[lepen HauanoM paboOTHl HEOOXOIMMO O3HAKOMUTHCS C HACTOSIIUM PYKOBOJCTBOM, TaK Kak
HKCIUTyaTaIs U3AEIHs T0JDKHA IPOBOAUTHLCS JIMIIAMH, 03HAKOMJICHHBIMH C IPUHLUIIOM PabOThI
U KOHCTPYKLUEU U3JEIIUs.

W3znenue MOXXET 00CTyKHMBAaTh NMEPCOHAT, HMEIOMUI KBAIN(UKAITMOHHYIO TPYIIY MO TEXHUKE
0€30MaCHOCTH HE HUXKE TPETheil.

3anpemaeTcs1 pa60Ta C M3OCIIMEM JIMllaM, HC€ CAABIIMM 3a4YCT II0 TCXHUKE 0€30IMacCHOCTU B
YCTaHOBJICHHOM TIOPAIKE.

B xoze skcmutyaranuu u3zenus epcoHasy HaJUIEXKUT UCHOJIHATh PEKOMEHAALNH, U3JI0KEHHBIE
B uHCTpykiuu 1150.005.052 o 3amuTe OT cTaTUYECKOro 3JIEKTPUUYECTBA.

3ampenaercs NpOU3BOIUTH Kakhe-1100 paboThl Ha HE3AKPEINICHHOM H3/EIIHH.

BanpemaeTc;I MNPOU3BOJUTL MOHTAXK W JCMOHTAX U3ACIUA IPHU BKIIIOYCHHOM 3JJICKTPOIIMTAHUU
n3aCauns.

Wznenue He TpeOyeT MpoBEACHHUS KAKUX-THOO BUIOB TEXHUYECKOTO OOCIY)KMBAHHS B TEUCHUE
BCETO CPOKA IKCIUTyaTalUu.

Hpe,Z[HpI/IHTI/Ie-HpOI/I3BOI[I/IT€‘J'H> OCTaBIIICT 3a co0Oi IMpaBO MPOU3BOAUTH HCUPUHIHUIIMAJIBHBIC
HU3MCHCHUS, HC YXyAIIAOMIUC TCXHUYCCKHUC XAPAKTCPUCTHUKU U3IACIIUA. I[aHHLIe HU3MCHCHUA
MOTYT OBITH HE OTPAXKCHBI B TCKCTC HACTOAIICTO JOKYMCHTA.

1.2 TepMuHbI, abbpesuamypbl U COKpauw,eHus

B AOKYMCHTC UCIIOJIB3YHOTCA CICAYIONE TCPMHUHEI, a66peBHaTprI " COKpaICHHUA:

Tabmuna 1. Tepmunbl, aO0peBHATYPHI ¥ COKPALICHHS

Tepmun Onucanne
AC ABTOMaTH3MPOBAaHHAsI CUCTEMA.
ACTYD ABTOMaTU3MPOBAHHAS CUCTEMA TEXHUUECKOIO YUETa 3JIEKTPOIHEPTUH.

ACY TII ABTOMaTU3MPOBAHHAS CUCTEMA YIPABIEHUS TEXHOJIOTUYECKUM IIPOLIECCOM.



Tepmun
o3y
OoC
I3y
I10

II159BM

P3uA

TH

TUTa

TC

A
EEPROM

Onucanne

OnepaTtuBHOE 3alIOMUHAIOIEE YCTPONUCTBO (ONEpaTUBHAS NaMSTh).
OnepannonHasi cuctema.

ITocTOsIHHOE 3alIOMUHAIOLIEE YCTPOICTBO.

[TporpammHOe obecnieueHue.

IlepcoHanbHast  AIEKTPOHHO-BBIUMCIUTENbHAS  MallMHA  ([IEPCOHAIbHBIN
KOMIIBIOTED).

Peneiinas 3amura ¥ aBTOMaTHKA.
Teneusmepenue.

TenensmepeHue TeKyllee aHaI0TOBOE.
TenecocrosHue.

DNeKTpOHHAs JOKYMEHTAIUSI.

Electrically Erasable Programmable Read-Only Memory (Daexkrpuuecku
cTupaemoe nepenporpammupyemoe I113VY).

1.3 Ccbinku

ITpu pa3paboTke TOKyMEeHTa ObUIN UCTIOIB30BAHBI CIEAYIONINE MaTepHAIIb:

HasBanmne

Tabmuna 2. Vcnons30BaHHbIE IPU pa3pabOTKe JTOKYMEHTa MaTEepHaIIbI

HUcrounuk Bepcus

Kontpomiepst TEXHUYECKUE YCIIOBUA ITHOA11.468212.004TY



2 OnucaHue n pabota

2.1 Obwue ceedeHus

2.1.1 HammeHoBaHue uspgenus

TepMuHanbHBINA MOYIb IUCKpETHO-aHanoroBsli TMJIA24.

2.1.2 YcnoBHoOe 0603HavyeHue nsgenuvs

CtpyKTypa ycI0BHOTO 0003Ha4YeHUs U3Aeaus cM. PucyHok 1.

TMIOA24 XXXX XXXXXX. XXX

MopsaaKkoBbIN HOMEpP B Knacce
001

Koa naaenus no knaccudgukaropy npoaykumm
467419

Koa npeanpusitua u3rotoButens
MoAn Oryrn No «OkTabpby
ABBI 3AO «HIM® MpopbiB»
Koa Mmoandukauun nzaenuvs

Pucynok 1 Crpykrypa kona nsnenus

[Tpumep 3anucu ob6o3navuenus usaenus: TMJIA24 ABBJ1.467419.001.

2.1.3 HazHauyeHue nsgenus
I/I3z[enne HpeaHasHaquO K HpI/IMeHeHI/IIO B COCTaBC.

® aBTOMAaTU3MPOBAHHBIX CHCTEM YIIPABJIEHUS TEXHOJIOIMUECKHMH IpOLECCaMM (Aajee 1o
tekcry ACY TII);

¢ ABTOMATHU3UPOBAHHBIX CUCTCM TCICMCTPUH,

° ABTOMATHU3UPOBAHHBIX CHUCTCM TCXHHUYCCKOI'O yqéTa SJICKTPOSHCPIUU W MOIIIHOCTHU
(manee no Texcty ACTYD).

TepMuHanbHBIE MOIYJb IUCKpPETHO-aHaNoroBbii TMJIA24 npumensercsa ais NOCTPOEHUS
MHOT'0()YHKIIMOHAJIbHBIX IIPOCTPAHCTBEHHO-PACIPEIEIEHHBIX IIPOEKTHO-KOMIIOHYEMBbIX
aBTOMAaTH3UPOBAHHBIX CHCTEM U MpPEIHA3HAYCH JJIS YBEIMUYCHHS KOJMYECTBA OOCITYKMBAEMBIX
JUCKPETHBIX U aHAJIOTOBBIX TaTYUKOB.

TepMuHanbHBIA MOIYNIb 00€CIEUMBACT MAKCHUMAIBHYIO aalTallli0 CUCTEMbI K TpeOOBaHUSAM
nmpoekra. Mcnonp30BaHue TEPMUHAIBHBIX MOJYJIEH NPU MPOECKTUPOBAHUU CUCTEMBI ITO3BOJISAET
CYILLECTBEHHO COKPATUTh 3aTPaThl HAa IIPOEKT B LIEIIOM.

Tepmunaneubiii  Moaynab ¢ynkiuonupyer B cetu  MODBUS  kak  slave-ycrpoiicTBo:
oOecrieunBaeT MojkiIoueHue K mopry RS-485 cereBoro master-ycTpoiicTBa M OTBEYaeT HA €ro
3ampocel. B kauecTBe master-ycTpoMCTBa HUCIOJB3YETCSl KOHTPOJUIEp, IOANEPKUBAOLIUN
nporokos MODBUS RTU, nanpumep, koutposuiep cepuu TK16L.
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OCHOBHBIM Ha3Ha4YECHUEM U30CINA ABJIACTCA:

e li3MepeHne 3HAYECHUH HANpsPKEHUH W/WMIM TOKOB CUTHAJOB, NOCTYNAIOMIMX Ha
AQHAJIOTOBBIE BXO/IBI.

e [lpuem curHanoB, MOCTYNAIOMMX Ha U(POBBIE BXOABI C JUCKPETHBIX NaTYUKOB
tenecoctosuus (TC) wnu tenensmepenus (TH).

e [lepenaya u3MepeHHBIX 3HAYCHUN CUTHAIOB B BUE U(POBOTO KOJa [0 3aIpocy master-
YCTPOMWCTBA.

HBI[CJII/IQ obecnieuynBacT HNOJKJIIOYCHUEC aHAJIOT'OBBIX AATYHMKOB IIO BOCBMHM KaHajlaM WM HMCECT
meCTHaAIaTh I_II/I(I)pOBLIX BXOIO0B I JUCKPCTHBIX NAaTYHNKOB.

VYcraHoBKa mapaMeTpoB pabOTHl M3/ENHS BBINOJIHACTCA NPU HPOIIMBKE SHEPrOHE3aBUCHUMOMN
namsatu u3aenuss EEPROM. [lns ycTaHOBKH HapamMeTpoB paOOThI U3JIENHs TAaKKe MPUMEHSIOTCS
CIELMAJIbHBIC INIEPEKII0YATeNId — MEPEMBIUKH, KOTOPBIE YIPABIAIOT allapaTHBIMU peCcypcamu
IIJIATBI.

[Iporpammuoe oGecnieuenue (manee mo texcty [10), mocraBnsemMoe B KOMIUICKTE C U3JCIHEM,
1oJiHOCThIO coBMecTuMO ¢ I1O cucrems! Teneckon+4.
2.1.4 O6nacTtb NpUMeHeHus

W3nenue npumensiercs B coctaBe aBromarusupoBaHHbIX cucreM (ACY TII, SCADA, yuera
HHEPrOHOCUTENCH, TeIeMEeTpUl W T.I.) Ha NPOMBINUICHHBIX NPEANPHUATHAX HePTeao0bIuH,
AJIEKTPOIHEPT €TUKH, TEIIOIHEPTETUKH, Fa30BOM IPOMBIIIIEHHOCTH.

UN3nenue npumeHsieTcs i1 AUCTAHLIMOHHOTO KOHTpOJisi. B aBTOMaTU3MpPOBAaHHOW CUCTEME
U3JIeHe B3aUMO/ICHCTBYET C YCTPOUCTBAMU 00JI€€ BHICOKOTO YPOBHSI.

2.1.5 NMNapameTpbl NpuMeHeHUs

Wznenue obecrnieynBaeT BO3MOXKHOCTH cOOpa MHPOPMAIINH C YCTPOUCTB CIECIYIOIINX THIIOB:

9% ¢¢

® JIMCKPETHBIE JATYMKU THUIMA “‘CYyXOH KOHTAKT , “OTKPBITBII KOJUIEKTOP” ¥ aKTUBHOI'O THIIA

(12-24 B),
® TOKOBBIC aHAJIOTOBBIC JATYMKH C BBEIXOIHBIM CUTHAJIOM TOKa 0-5 MA/0-20 MA;

® QHAJOrOBBIC JAaTYUKH HANPSHKEHHS C BBIXOJHBIM CHHYCOMJAIBHBIM  CHUTHAJIOM
ammumarynoit or 0 B no 2,5 B.

Ob6ecneunBaercs nepeaaya HHGopMaIuu master-ycTpoicTBy mo unrepgeiicy RS-485.

2.1.6 Pa3smepbl usgenus

basossle pa3mepsl u3aenus coctasisator 105 x 86 x 60 mm.

2.1.7 Macca nsgenus

Macca n3genus ne 6oinee 0,3 kr.
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2.2 TexHuYeckue xapakKmepucmuKu

2.2.1 Obwwue cBegeHun

Wznenue  cepTUUIMPOBAHO B  COCTaBE  aNapaTHO-NPOrPaMMHOIO  KOMILJIEKca s
aBToMaTH3almu ydera sHepropecypcoB “TEJIECKOII+”, paspaborannoro 3A0 «HII®
IIpopsiB».

Ceptudukar RU.C.34.004.A Ne 26737 Bbinan denepaibHbIM ATEHTCTBOM IO TEXHHYECKOMY
perynaupoBanuto u MerpoJioruu 16.02.2007 r., neficreurenen g0 01 mapra 2012 r.

Kommnekce 3apeructpupoBad B ['ocynapcTBeHHOM peecTpe cpeacTB n3mepenuit nox Ne 19393-07
U JOIYIIECH K IPUMEHEHMI0 Ha Tepputopun Poccuiickoit denepanun.

W3nenue coOTBETCTBYET TPEOOBAHUSAM HOPMATUBHBIX JOKYMEHTOB.

Ceptudukar coorBerctBusi Ne POCC RU.AN16.H06660 Bbeiman Opranom ceptudukanuu
npoaykiuu ¥ yeayr  OOO  “Ypanbckuid  LEHTp  cepTH(QUKALMM W HUCHBITAaHUN
“YPAJICEPTUDUKAT” 03.06.2008 r., nericrBureneH no 02.06.2011 r.

[Tpu ycnoBuM MOHTaXa B CHIELMATbHBIN MBUICBIAr03alliuTHHIN Kad cTenens 3amutel — [P55 o
I'OCT 14254-96.
2.2.2 NokasaTtenu Ha3Ha4YeHus

B nanHoM paszene npuBeeHbl OCHOBHbIE TEXHUYECKUE XapakTepucTuku uzaenus (Tadnuuna 3).

Ta6mmma 3. ITokasarenu Ha3HAYEHUS

HanmenoBanue nmapamerpa 3HaueHue

AnanoroBbie BXoJbl. (JlMama3oH BXOJHBIX CHUTHAJIOB IS JATYUKOB 8
Hanpsokenus — 0-2,5 B, s 1aTyukoB ¢ TOKOBBIM BbIxoAoM — 0-5/
0-20 MA. Pa3psanocts ALIIT -12.)

Huckpetnbie Bxoabl (12-24 B). (Hanuuwe HampsikeHus Ha BXOJE 16
CUMTACTCS JIOTUYECKOM EIAVHMLEH, OTCYICTBUE HAIPSOKCHUS —
JIOTUYECKUM HYJIEM.

BXO,Z[LI raJIbBaHUYCCKU pPa3BiA3aHbl C MPOLCCCOPOM, 3alIUIICHBI OT
CTAaTUYCCKOI'0 HAIPSIKCHUS U UMITYJIbCHBIX ITOMEX.

Ilopkmtouenue BXOAOB THUHA 'CyXOM  KOHTAakT", "OTKPBITHIN
KOJUIEKTOP",  WJIM JaTYMKOB AaKTMBHOIO THUIA. THUIOBOE 3HAa4YeHHE
TOKa OJTHOTO IUCKPETHOI'0 BX01a 0kojo 10 MA.)

O6wem BcTpoenHoro O3Y 1280 6

O6beMm BecTpoenHoro [13Y 8 Ko



v

2.2.3 NMapameTpbl 3NEeKTPONUTaHUA U3aenus

DNEKTPONUTAHUE HU3JIENHS OCYILECTBISAETCS OT BHEIIHEr0 WCTOYHHMKA MUTAHUS NEPEMEHHOTO
ToKa, HampspkeHueM 220 B. Hwuxe mnpuBeneHbl mnapaMmeTpbl DIIEKTPONMTAHUSA U3AEIUS
(Tabnwua 4).

Tabmuna 4. ITapamMeTpbl 2JIEKTPONUTaHUS

HaumenoBaHue napamerpa 3HaveHne
Hom. Mumn. Makec.
3HaueHue HamnpsHKEHUs nutanus 220 98 253

MIEPEMEHHOTO TOKa, B

[Totpebasiemast MOLITHOCTb, BT 3 0,5 5

2.2.4 YCTOMYNBOCTb K BO34EUCTBUIO BHELWWHUX (haKTOpoOB
PaGo4ne yciioBusI NpUMEHEHUs

Wznenue ynoBueTBopsieT TpeOoBaHUAM, mpeabsaBisieMbiM K rpymne 4 TOCT 22261-94 B wactu
KJIMMaTU4YEeCKUX BO3JeHCcTBHM (paboume ycnoBusi mpuMmeHeHus). Huke mpuBeneHsl pabouue
ycaoBus npuMenenus uzaenus (Tabmuma 5).

Tabnuma 5. Paboune ycinoBus npuMeHeHUs u3ienus (KINMaTHIeCKUe BO3AEHCTBHA)

Buusiomas BeTMuUMHA 3HaveHne

Jlnana3oH pabodux TeMImeparyp ot Munyc 40°C no muttoc 60°C
OTtHOcHTeTbHAS BIAXHOCTh, HE O0Jiee 95% npu t=35°C
AtmochepHoe aBieHne ot 70 no 106,7 xIla

YCeToHYNBOCTh K MEXAaHHYECKHM BO3AeHCTBUAM

Wznenue ynoBneTBopsieT TpeOOBaHUAM, MpeabsaBisieMbiM K rpymne 4 TOCT 22261-94 B uactu
YCTOMYMBOCTH K MEXaHMYECKUM BO3JCHUCTBUSAM (paboume ycioBusi mnpuMeHeHus). Huxe
IpUBEJICHBI paboune ycioBus npumeHenus usaenus (Tabnuua 6).

Tabnuma 6. Paboune ycinoBus npuMeHeHUs H3/ienus (MEXaHHUeCKHEe BO3AEHCTBHS)

Buusiomas Be1MuYMHA 3HaveHne
Bubparus:

JacToTa ot 20 no 25T’
MaKCHMaJIbHOE YCKOPEHUE 19.6 m/c’

PO JOJKUTEIIBHOCTD BO3ACHCTBHS 30 muH.



Biusiromas BeJ1n4uHAa 3HaueHne

MexaHnyeckue yaapbl MHOTOKPAaTHOIO JEHCTBUS (U1 U3JENIUS B

YIIaKOBKE):

MIUKOBOE YJapHOE YCKOpEHHE 49 m/c?
JUIMTEIIBHOCTD JE€UCTBUS YAAPHBIX UMITYJIbCOB 10-15 mc
CYMMapHO€ KOJIMYECTBO UMITYJIbCOB 30000

W3nenue He UMEET PE30HAHCOB KOHCTPYKIMM IPU BO3JCHCTBUM BHOpaLMU B JHAna3oHe 4acTOT
(5-35) ' (0,35-17g) npu ammuryne Budpauuu 0,35 mm.

2.2.5 dnekTpoMarHuTHas COBMeCTUMOCTb

N3pnenue ycTOMYMBO K BO3ACHCTBUIO PAJUOYAaCTOTHBIX 3JIEKTPOMATrHUTHBIX MIOJIEH.

W3znenue ynoBieTBOPSET TpeOOBAaHUSAM, MPEAbSBISEMbIM K TPYIIE KECTKOCTH UCIBITAHUN HE
Huxe 3 'OCT P 50648-94 B yactu yCcTOMYMBOCTU K BO3JAEHCTBUIO 3JIEKTPOMATHUTHOIO IOJIS
poMbIiIeHHoH yacToTsl 50 '

Wznenue ymnoBneTBopsieT TpeboBaHMAM, npeabsaBisieMbiM K kinaccy A TOCT 29216-91 B wactu
HOPM F€HEepUPYEMBIX PAIUOTIOMEX.

Wznenue ynoBieTBOpsSET TpeOOBAaHUSAM, NPEABABISEMBIM K CTENEHH KECTKOCTH 3
I'OCT 29156-91 B yacTu BO31€HICTBUSI HAHOCEKYHIHBIX UMITYJIbCHBIX [IOMEX.

Wznenue ynoBieTBOpsieT TpeOOBaHUSAM, TPEOBSIBISIEMBIM K CTemeHH KECTKocTH |
I'OCT 29191-91 B yactu BO3ACUCTBUS JIEKTPOCTATUYECKUX PA3PSIIOB.
2.2.6 be3onacHocTb

Wznenne  ymomieTBopsieT TpeOoBaHMSIM 1O  oOOmEedl  0e30MacHOCTH, TPEIbSIBISECMBIM
I'OCT 12.2.003-74 u I'OCT 12.2.007-75.

W3znenue ynoBieTBOpSET TpeOOBaHUM, MPpeabsIBIsieMbIM K Kiaccy 3amuTsl | TOCT 26104-89 B
4acTH 0€30I1aCHOCTH.

Hwxe npuBeaensl napamerpsl 0ezonacHocty uznenus (Tabmuma 7).

Tabmnuma 7. ITapameTpbl 0€30MaCHOCTH H3IEITHS

HanmenoBanue napamerpa 3HaueHue

DnekTpudecKkas MpOYHOCTh U30JISALINUN:
MEXIY KOHTAKTaMH CETEBOIO NUTAHUs, HE MEHEE 1,5 kB

MeXly HH(POPMAIIMOHHBIMH LENSMHU U KOHTAaKTOM 3a3eMJICHHS 500 B



HanmenoBanue napamerpa 3HaueHue

ConpoTuBieHHE  W30JSIIMM  JIEKTPUYECKHM  HE  CBA3AHHBIX  Liemel
OTHOCHUTEIILHO JIPYT Apyra:

B HOPMAaJIbHBIX YCJIOBUSX IPUMEHEHUS, HE MEHEE 20 MOM
npu Temmneparype 60 °C u Bnaxxnoctu He 6osee 80%, He MeHee 5 MOwMm
npu temneparype 30 °C u BnaxxHoctu 95% , HE MeHee 2 MoMm

2.2.7 HapexxHocTb

Wznenue sBISETCS BOCCTAHABIMBAEMBIM U YAOBJIETBOPSAET TpPeOOBaHMUSAM MO HAJEKHOCTH
cornacHo ['OCT 27.003-90. Hiwke npuBeneHs! napametpsl HagexHocTH (Tabmuma 8).

Tabnuma 8. ITapameTpbl HaIGKHOCTH

HaumeHnoBaHue mapamMerpa 3HaueHune
Cpennee Bpemsi HApaOOTKH Ha OTKa3, HE MEHEee 40000 4
Cpok ciyx0bl, HE MEHEE 10 ner

2.2.8 MNMorpewHOCTN N3MEPEHUN

Hwxe nmpuBeeHbl mapamMeTpbl norpemHocTy u3mepenuii (Tabmuia 9).

Tabnuma 9. IlorpemHocTr 3MEpeHUH

HanmeHnoBanue mapamerpa 3HaueHue

[TorpemHocTh MpeoOpazoBaHMs HANpPSHKEHUs B KOJ B auana3oHe +10 mB
BXOJIHBIX HampspkeHuit ot 0 1o 2,5 B, He Gonee

2.3 Cocmae usdenus

Wznenue TMOCTPOEHO MO MOIYIbHOMY TPHUHIMILY, OOECIEYHBAIOIIEMY BO3MOXXHOCTb
ONTUMAJIBHOW KOH(UTYpalMH I KOHKPETHBIX IMPOEKTHBIX DPELICHUH aBTOMAaTU3WPOBAHHOMN
CUCTEMBI.

B cocraB u3nenusa BXOIT:
e anmaparHblii 0ok (cM. m. 2.3.1);

® NPUKIAJHOE IIporpaMMHoOe obecneueHue (cm. 1. 2.3.2).
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2.3.1 AnnapaTHbin 650K

KoncrpyktuBHO anmapartHbiii 650k BbinosiHeH B kopryce pupmbel OKW «RAILTEC». Kopmyc
u3ienus OpeAHasHaueH it ycraHoBkM Ha DIN-penbc. OOmwuit Buj ammapaTHoro 0510Ka,
cM. PucyHok 2.

Pucynox 2 O0mmii Bu anmapaTtHOro 0J10Ka U3/eust

Huxe mpuBeneH 6a30BbIil cocTaB anmapaTHoro 0soka (Tabmuma 10).

Tab6numa 10. ba3oBEIif cocTaB ammapaTHOTO OJIOKa

Nnon HaumeHnoBanue usaeansi En. nzm KoJ-Bo

1 [Tnara TMJIA24 (ABBJ1.467419.001) T 1
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BI/I[[ MaHCJIn almapaTHoro 0JIOKa C dJIeMEHTaMH HNOAKJIYCHUA U MHAUKAILIUHU CM. PI/IcyHOK 3.

CeeToamnoabl
MHAMKauum paboThbl RS-485
Mutanue TEPMUHABHOTO
MoZaynsi
F X e o IBA |
220V ADA CHECK SEND

d

HN® “NPOPLIB™

TEPMUHAIBbHbIA MOAYIb |
TMOA24

as|at|as| 6 | 9 Jo10]o11[D12|D13[D14JD15|D16RS-16

atlaz|asfas] 6 [m]m]m]mjnﬂu[mlm[nuj

O6wui Bxoa
Ans rpynnbl
AnckpeTHble | (3emng)
Bxoabl 9-16

AHanoroBble
BXoabl 5-8

O6wuin Bxopn,
Ans rpynnbl
(3emns)

AHanoroBble
Bxoabl 1-4

[unckpeTHble
Bxoabl 1-8

PI/ICYHOK 3 BI/I)I MaHeJIr alrmapaTHoro 0JI0Ka C DIIEMEHTaMU IIOJKIIFOUYCHUA U MHAWKAIIU

Hwxe mnpuBenena wuHbopManus O BO3MOXKHOCTSX HCIIOJNB30BAHHS TMOPTOB  HM3ACTUS
(Tabmuma 11). Madopmarius 06 0cOOCHHOCTSIX TOIKITIOYCHHS YCTPOUCTB NpuBeaeHa B m.2.4.3.

Tab6muma 11. Vcnonp30BaHue MOPTOB

Tun nopra/Bxoga  B03MOXKHOCTH MOAKIKYEHHUS YCTPOIMCTB
RS-485 Master-ycTpoicTBO.
AwnajioroBsie BXOAbI AmnanoroBsie JAaTYUKHU: TOKOBBIC HATYHUKU, JATUUKH HAIIPSIKCHUA.

JluckpeTHble BXoAbl  JIUCKpeTHbIE  NaTYMKM THUMA  ‘CyXOM  KOHTaKT’, “OTKpBITHIN
KOJUIEKTODP”’, aKTUBHOT'O THIIA.
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Omnucanue Ha3HAYCHUS KOHTAKTOB JuId opTa RS-485 anmapaTtHoro Gioka mpuBEIEHO HUKE
(Tabnwuma 12).

MapxkupoBka
A

B

Tab6muma 12. HazHaueHnue koHTakTOB mopTa RS-485

Hasnayenue
npsiMoit g depeHnanbHbIN BXO1

WMHBEPCHBIN AuddepeHnnanbHbIi BXOT

N3nenue nmeet 2 rpymibl BXOIOB /ISl TIOIKIIOYCHUS aHATOTOBBIX JaTYMKOB. OnrcaHue
HA3HAYEHUS KOHTAKTOB JUISl aHAJIOTOBBIX BXOJIOB aIIapaTHOTO OJIOKA MPUBEACHO HIDKE
(Tabnwuma 13).

Ta6imna 13. HazHaueHne KOHTAaKTOB aHAJIONOBBLIX BXOJIOB

MapkupoBka Onmucanue

I'p.

Al
A2
A3
A4

1

I'p.2

AS AHAaJIOroBELII BXO[
A6 AHAaJIOroBELII BXO[
A7 AHAJIOroBELII BXO[
A8 AHAJIOroBELII BXO[

G OO6muit Bxo[ (3emiis)

Ha3nauyenune

8 aHaJIOTOBBIX BXOJ0OB
MpeHa3HAYEHbI JJIsI U3MEPEHUS
3HAYCHUM BXOJHEIX CHTHAJOB B
JHana3oHe BXOMHBIX CHUTHAJIOB
0-2,5 B, Tox 0-5/0-20 MA,
paspsaanocts AL -12.

Nznenue nmeeT 2 rpymibl BXOIOB IS MOAKITIOYEHUS TUCKPETHBIX JaTYUKOB. OnucaHue
Ha3HAYEHUS! KOHTAKTOB JUISI TUCKPETHBIX BXOJIOB KaXKIOW TPYIIIBI MPUBEICHO HIKE
(Tabnwuma 14).

I'p.1
D1
D2
D3

D4

I'p.2

D9

D10

DI11

D12

Tab6muma 14. HazHaueHMe KOHTAKTOB TUCKPETHRIX BXOIOB

Onucanue

JIMCKpETHBIN BXO
JIMCKpETHBIN BXOI
JIMCKpETHBIN BXOI

JIMCKpETHBIN BXO

Ha3nauenune

16 UCKpeTHBIX BXOJOB IMpeAHA3HAYEHBI MJIs
OTCIIEKUBAHUS COCTOSIHUU LIETICH. IIpu
MOSIBJIEHUM WM NpoNajaHuu HanpsbkeHus (12-
24 B) B cucreme pEruCTpUpyeTCs
COOTBETCTBYIOIIEE COOBITHE. YPOBEHb BXOIHOTO
curHaga Oomnee 7 B cuuraercs JIOrHMYECKOM
€IUHULIEH. YPOBEHb BXOJHOIO CHUTHAjla MEHee



Onucanue Ha3nauenune
I'p.1 TI'p.2

o 5 B cuuTaeTcsa 10ru4ecKuM HYJIEM.
D5 D13 JIMCKpETHBIN BXOI Y

D6 D14 JIMCKpETHBIN BXO
D7 D15 JIMCKpETHBIN BXO
D8 D16 JIMCKpETHBIN BXOI

R1-8 R9-16 OOmmuii Bxom (3eMis)
JUISL TUCKPETHBIX BXOJIOB

BrimostHsieTCst CBETOAMOAHAS MHAWKALIUS pekuMa padoThl u3nenus. B cnenytoreit Tadnuie ams
BCEX TPYIIl CBETOAUOJOB IPUBEIECHO COOTBETCTBUE COCTOSIHUM U KOJOB, HUCIOJIBb3YEMBIX IS
UHIUKAIIAH.

Tab6muma 15. Maaukanus pexkuMoB pabOThI H3IEITUs

N HaumenoBanne Tun Koa cocronnua | CocTosiHme
I rpynmnsl CBETOIHOAA
CBETOINOA0B HHINKAIHH
HHINKALHH
1 CaeToanon CHECK Muraet ¢ Hopmanbnas paboTa uznenus
MHINKAIMHA yactotou 0,5 '
padoThI
H3J1eJIus BrikinroueH Cb6oit B paboTe
2 CaeToanon SEND Bxirouen [lepenaya qaHHBIX OT MOJYJIS 11O
MHAUKALUHA RS-485
padoTsI mopTa
Beixirouen Ilepenaua JaHHBIX HE
BBITIOJIHICTCS

2.3.2 NMpuknagHoe nporpamMmmHoe obecnevyeHue

[Mpuknagnoe 1O u3nenus mpegHasHaueHO UL MpUeMa M 0OpaOOTKM BXOJHBIX aHAJOTOBBIX U
U(POBBIX CUTHAJIOB U CBsI3U ¢ master-yctpoiictBoM. Ilpuknannoe I10 uznenus obecnieunBaer
(YHKIMOHMPOBAHUE H3JIENIUS B COOTBETCTBUHM C NapaMeTpamH, 3aJaHHBIMU IPH TOATOTOBKE
U3JeNUs K OKCIUTyaTallud Ha KOHKPETHOM OOBEKTE.

[Ipuknagnoe mnporpaMMHOe oOecrieueHHe U3AEIMS YCTAHABIMBACTCS HA IPEAIPUSTHH-
U3TOTOBUTEIIE.



2.3.3 Apxutektypa AC

ApXUTEKTypa CUCTEMBI HUKHETO YpOBHsI cM.PucyHok 4.

KaHan cBasn
Ethernet, GSM,
GPRS, EDGE, CDMA,
Wi-Fi, paguokaHan FM,
BreezeACCESS

MODBUS RS-485

PucyHok 4 ApxuTekTypa CUCTEMBI, HUXKHUI YPOBEHb

2.4 Ycmpoilicmeo u paboma

Wznenue mpeaHa3sHa4yeHO ISl DKCIUTyaTalldd B KPYIIIOCYTOYHOM HEMPEPHIBHOM pexume. B
o0CTyKMBaHUU U3ENUs HEOOXOJIUMOCTH HET.
2.4.1 Pexxumbl paboTbl nspnenus

Texuuueckue cpeAacTBa u3AeAUs (QYHKIMOHUPYIOT TIOJ  YIPaBJICHHEM IPUKIATHOTO
nporpaMMHOTO obecrieueHusi. B 3TOH CBsI3M  peXUMBl  pabOThl  U3JENUS  TOJHOCTBIO
COOTBETCTBYIOT peXHUMaM padOThl, yCTAHOBJICHHBIM Ha ypoBHE npukiaanoro I10.

2.4.2 BzanmopgencTtBue CoOCTaBHbIX YyacTen usgenuvsa

B3auMoencTBre COCTaBHBIX YacTEH U3IENHs OCYLIECTBISAETCS O YIIPABICHUEM IIPUKIIATHOTO
IIPOTPaMMHOT'0 00ecreueHHs.
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2.4.3 BzaumopencTteue ¢ Apyrumu nsgenusamm, sxogsawmmm B coctas AC

B3aumopelicTBue u3nenus ¢ ApyruMU OOBEKTaMH U YCTPOHCTBaMHM, BXOISAIIUMH B cocTaB AC,
OCYIIECTBIISICTCSA TyTEM X 0ObETUHEHUSI B MHPOPMAITHOHHYIO CETh.

[lepeuens yka3aHHBIX 0OBEKTOB MpUBEICH B 1. 2.1.5.

2.4.3.1 IloacoenmHeHue kK master-ycTpoicTBy

[Toncoenuuenne master-ycTpolcTBa NPOM3BOAMTCA K IOCIEAOBAaTEIbHOMY HUHTepdeicy
RS-485. Ilpu nogxnroueHnu ucnomns3yercsa pozerka tuna EC350V-02P, Bxoadimas B KOMIIJIEKT
IIOCTABKHU.

Buumanmue! Ecnu npu noaxitoyeHUn master-ycTpoiicTBa MCHob3yeTcs kaOenb JUIMHOM Oojee
3 M, HEOOXOAMMO JOTMOJHUTEIBHO MOACOEANHUTH coryiacyromuii pesucrtop 120 Om Ha 06oux
KOHLIAX JIMHUH.

JUis TOAKIIOYEHMs K H3JeNui0 master-yctpoiictBa ¢ uHTepdeiicom RS-422 neobxomumo
o0BEeIMHUTh B pa3beMe master-ycTpoicTBa BbIBOJABI A ¢ Y, B ¢ Z. Cxema moJKIIOUEHUS K
U3JIeNTUI0 master-yctpoiictBa ¢ untepgeiicom RS-422 cm. Pucynok 5.

TK 16L TMOA24

A

2 2

Pucynok 5 Cxema nogxntouenust k RS-422

JUIs NOJKIIIOYEHMsI UCIIONIb3YETCsl 2-X KWJIBHBIM KaleJb THIA BHTas NMapa KaTeropuu S u
BBIIIIE.

Wntepdeiic RS-422/485 master-ycTpoiicTBa MO3BOJIIET OOBEAMHUTH O 32 TEPMHHAIBHBIX
Mojyaed Ha OJHOW JHMHUM cBsi3u. OrpaHHMueHHE KOJIWYECTBa TEPMHUHAIBHBIX MOIyJie 10 32
CBSI3aHO C HEOOXOJUMOCTBIO MOJIEPKUBATH CKOPOCTh OOMEHA ¢ KaXIbIM MOAYJIEM Ha YpOBHE
HE MEHEE OJJHOTO COOOIIEHHS B CEKYH/IY.

2.4.3.2 CereBoii agpec MOaYJIsl

CereBoll aapec — 3TO YHMKaJbHBIA HOMEp, Ha3HayaeMbli YCTPONCTBY B ceTH. Kaxablil
TEePMUHAIBHBIA MOYIb, (YHKIMOHUPYIOIIMKA B pamKkax oaHoi ceth MODBUS, nomkeH umeTh
cereBoii aapec. CeTeBoil agpec Moayns opmupyeTcs u3 6a30BOro agpeca MOayis, K KOTOPOMY
N00aBIIsETCS UHAUBUTYAIbHBI HOMEP MOIYJIS.

bazoBelii azpec Moayns mpommMBaeTcss B 3HeproHezaBucumod mamatu  (EEPROM)
MUKpOKOHTpoJuiepa. MuauBuayansHbiii Homep Mmoayis (0-7) ¢opmupyercss mpu yCTaHOBKE
COOTBETCTBYIOIIEH KoH(pUrypammuu TexHomornmueckux mepembruek (N1, N2, N3) na muiarte
Moayist (PucyHok 6). YcraHnaBivBas mepeMblYKH, MOXKHO 337aTh BOCEMb Pa3IMYHBIX aJpPECcOB
pu 0JTHOM 0a30BOM ajpece.

Buumanmue! [Ipeanpustue-u3roToBUTENb yCTaHABIMBAET Oa30BbIi agpec Moayis, paBHbIM 30h.
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JUist MOJKITIOUeHHs] K master-yCTpoucTBY 10 BOCBMH T€PMHHAIBHBIX Moxaynel (0-7) Ga3oBbie
azpeca TEPMUHAIBHBIX MOJYJIEH MOKHO HE U3MEHATH. J{JI1 MOAKIIOUEHHS K master-yCTpoiuCTBY
0oJiee BOCbMH TEPMHHAIBHBIX MOJyJIel HEOOX0JMMO N3MEHUTh 3aBOJICKUE YCTAaHOBKU 0a30BOTO
aznpeca Juist Tpynn moxayneit 8-15, 16-23, 24-31. YcranoBka 6a30BOro ajpeca BBINOJIHSAETCS C
IIOMOMIbI0 KoMaHA npotokosia MODBUS.

MoO>HO yCTaHOBUTS JII000H Ga30BbIi afpec MOy B paMKax aJpecHoro npocrpancTsa (1-256),
C y4eToM OrpaHMYeHUN Ha 0a30BbIe ajpeca, yXKe 3aHATbIEe MOIKIIOUEHHBIMU YCTPONCTBAMHU.
Hanpumep, 6a30BbIii anpec noakimodeHHbIX Moy el 30h, moaKimoueHo BoceMb TEPMUHAIBHBIX
Moayiaei. Jlas BocbMH MOJyNeH, HOAKI0UYaeMbIX JONOIHUTEIBHO, YCTAHOBUTE 0Aa30BBIH anpec

38h.

Buaumanmue! Ilocine uamenenus 6a30BoOro aapeca MOIyisi HEOOXOAUMO BBIMOJIHUTH MEpPE3anycK
MOJLYJISL.

2.4.3.3 YcraHoBKa HHAMBHIYAJBLHOI0 HOMEpPAa MOIYJIs

Jlnst yCTaHOBKM WMHAMBUIYATbHOTO HOMEpa TEPMHHAIBHOTO MOJYJsA, MOJKIIOYEHHOTO K
ycTpoiicTBy, HeoOxoauMo Ha iate TM/IA24 ycTaHOBUTH TEXHOJIOTUYECKUE TIEPEMBIUKH.

PasbeMbl TEXHOMOTUYECKUX
nepeMbluek 415 YyCTaHOBKM
HOMepa Mogyns

PasbeMbl TEXHOMOTMYECKUX NepemblHek
ANA NOAKITIOUEHNSA IUCKPETHEIX AaTUMKOB
(aKTUBHbLIX/NACCUBHbIX)

CepBUCHBIN
pasbem
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PasbeMbl TEXHONOrNYECKMX
nepembliveKk ANd NogKNtoYeHnAa
aHanoroBbIX gaT4yMKoB

PI/ICYHOK 6 BI/IH IJ1aThl, TEXHOJOI'MYCCKUC IIEPCMBIYKU

[IpucBoeHHEe TEPMUHAILHOMY MOAYJIIO WHAMBUAYAJIBHOTO HOMEpPA IPOU3BOJIUTCS IIyTEM
3aMbIKaHHUA WIM pa3MblKaHUs IepeMbluek Ha KoHTakTax NI1-N3. 3amkHyTas mnepembluka
COOTBETCTBYET Jiorrmueckomy HyIo (0), pa3oMKHYyTasi IepeMbIuka — Jiorudeckoit equnwuiie (1).

3A0 HIM® MPOPbLIB 2008 ctp. 19 /43
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Anroput™ GopMHpPOBaHUS UHIMBUYaTLHOTO HOMEPA TEPMHUHATLHOTO MOIYJISI TPUBEACH HUXKE
(Tabnwuma 16).

Tabmuna 16. YcranoBka HOMepa TepMHHAILHOTO MO

MapxkupoBka Cocrosinue

N3 0 0 0 0 1 1 1 1
N2 0 0 1 1 0 0 1 1
N1 0 1 0 1 0 1 0 1
Homep mony.s 0 1 2 3 4 5 6 7

Anpec Mo yMOJI4aHUIO 30h 31h 32h 33h 34h 35h 36h 37h

H?;I[CJII/IG MOCTABJIKICTCA C 3aBOJd € 3aMKHYTBIMH IICPEMbIYKaMU, T.C. IO YMOJIYAaHUIO HU3JCIINC
umeet Homep 0.

2.4.3.4 IloacoenuHeHue M3AeTUsI K HCTOYHMKY MUTAHUS

IIpu noacoeMHEHNH HCTOYHMKA MUTaHUsA Hcnonb3yercs po3eTka Tuna EC350V-03P, sxoasas
B KOMIUIEKT TOCTaBKM. /[l TMOACOEAMHEHMS K HCTOYHHUKY IIMTAHUS HCIIOJIB3YETCS
MHOT0KHJIbHBIH Ka0eab ceueHneMm He meHee (0,75 MM’ ¢ IBOHOM H30.IsTIMEi.

Onucanrie Ha3HAUYCHUS KOHTAKTOB U TIOJIKIIOYCHHS MUTAHUS aNapaTHOTO OJIOKA MPUBEICHO
nuxe (Tabnuma 12).

Tab6mmma 17. HazHauenne KOHTAKTOB JUIS ITOAKIIOUEHUS [TUTAHUS

MapxkupoBka Hasnayenue IIBeT npoBoaa kadest
AC ®da3a uiM HEUTpaib KopuuHeBbIil mim cuHuit
AC ®da3a uiM HEUTpaib KopuuHeBbIil mim cuHuit
FG 3amuTHOe 3a3emieHue | JKenro-3eneHblil

2.4.3.5 IloacoennHeHHe TATYHUKOB K INCKPETHBIM BXOAaM

K nuckpeTHpIM BXOJaM JOMYCKAeTCs MOJKIIOYEHHE BHEIIHHUX AATYUMKOB C IKBUBAJIECHTHBIMU
cxeMoi Tuma ‘“‘cyxo koHTakT  (cM. PucyHok 7) ¥ JaTYMKOB AaKTUBHOTO THIIA
(cm. Pucynok 10). ITpu mongxirodyeHHH NAaTYUKOB MCNONB3YIOTCA po3eTku Tuna SESDV-09P,
BXOJSLIME B KOMIUIEKT IMOCTaBKM. MOHTaX CHUTHAJbHBIX JMHHUHA OT JAaTYUKOB JUCKPETHBIX
CUTHAJIOB BBIIIOJIHAETCS HA KJIEMMBI C KPEIUIEHUEM «II0J1 BUHT». MapKupoBKa KJIEMM MpUBeEIEHA
B Tabnue (Tabmuma 14).

JIJist KakJI0¥ TPYMIBI AUCKPETHBIX BXOJIOB CYIIECTBYET BO3MOXKHOCTH BBIOOpA THMA JaTYMKa
(axTUBHBIM/MTaCCUBHBIN). [[msi BBIOOpa THMA TOJKIIOYAEMBIX JATYUKOB KaXIOH TPYIIIbI
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HCO6XOILI/IMO YCTAaHOBUTH COOTBCTCTBYIOIIIUM 06p8.30M TCXHOJIOTUYCCKHUEC TICPCMBIUYKHU HaA IJIATC
TCPMHUHAJIIBHOTO MOYJIA.

s obecrieueHusi cbeMa HHGOPMAIMU C JAaTYMKOB THIMA “‘CyXOW KOHTAKT  (MACCHBHBIX
JaTYNKOB) B MOJYyJE€ YCTAHOBJIEH IOIOJIHUTENbHBIN TajJbBaHUYECKH pa3BsI3aHHBIM HCTOYHUK
MIUTaHUS HaNpsHKEHUEM 12 BOJIBT.

[Imroc (+) BHEMIHEr0 MCTOYHUKA MUTAHUS JATYMKA TUMA “‘CyXOM KOHTAKT TMOJKIIOYAETC K
kieMMmam D1-D16, muHyc (-) BHEHIIHEr0 HCTOYHUKA MUTAHUS JAaTYMKA MMOAKIIOYACTCS K KIeMMe
R, cMm. PucyHok 7.

Knemmbl nctouHmka
+ nnuTaHuAa

¢ @

Krnemmel D1-D16 Krnemma R
Pucynok 7 Iogxmouenne naturka TC Tuna “cyxoil KOHTakT”

JUig MOAKIIOUEHUs JAaTYMKOB TUIA “CyXOH KOHTakT K InepBoi rpymnme natuukoB (D1-DS)
HEO0OXOIMMO YCTaHOBHUTh Ha KoHTakTax R1-8 (cM. PucyHok 6) TEXHOJOTHYECKHE MEepPEeMBIYKU
cienytomum oopazoM (Pucynox 8):

Pucynox 8 YcraHOBKa TEXHOJIOTMYECKUX TIEPEMBIYEK IS MTOAKIIOYEHHS TAacCUBHBIX naTdnkoB (D1-DS)

JUid MOAKIIOYEHUs JAaTYMKOB TUNA “‘CyXOM KOHTAakT KO BTOpoM rpymme natdyukos (D9-D16)
HEO0OXOIMMO YCTAaHOBHUTHh Ha KOHTAaKkTax R9-16 (cMm. PUCYHOK 6) TEXHONIOTHYECKHE MMEePEeMBbIYKU
cienytomum oopasoMm (Pucynox 9):

Pucynok 9 YcraHoBKa TEXHOIOIMYECKUX TIEPEMBIYEK ISl ITOIKITIOYCHHSI TACCUBHBIX aTyikoB (D9-D16)

Buumanue! Ha usnenue, BINyIIEHHOM 3aBOJAOM-U3IOTOBUTENIEM, IEPEMBIUKH, YCTAaHOBJIEHBI B
MOJIO’KEHHE IS TTOAKITIOUCHHS JTATYMKOB TUIIA “‘CyXOW KOHTAKT” JJIsl 00EUX IPYII KOHTAKTOB.



JIaTYuKM aKTUBHOTO THUIIA MOJAKIIOYAIOTCA K kKiemMmamM D1-D16 (+) m x ximemme R (-), cm.
Pucynok 10.

Knemma R

Datumk
aKTUBHOIO TUMa

— Knemmbl D1-D16
+

Pucynok 10 TloakntoueHre gaTynka akTUBHOTO THIA

JInst HOAKIIIOYEHH S JATYMKOB aKTUBHOTO TUMA K nepBoi rpynme aaryukos (D1-D8) Heobxoaumo

yCTaHOBUTb Ha KOHTakTax RI1-8 (PucyHok 6) TEXHOJOTMYECKHE MEPEMBIUKU CIIEAYIOLIUM
obpazom (Pucynox 11):

Pucynox 11 YcraHoBKa TEXHOIOTHYECKNX EPEMBIYEK JUIS TTOJIKITIOYESHUS aKTHBHBIX naTdnkoB (D1-DS)

JUid NOJKIIOYEHMs] JAaTYMKOB aKTHMBHOIO THUMNA KO BTOpoM rpymnme aatuukoB (D9-D16)
HEO0OXOIMMO yCTAaHOBUTh Ha KOHTakTax R9-16 (PucyHOk 6) TeXHOJIOTMYECKHE MEPEMBIYKU
crenyromuM obpazom (Pucynok 12):

Pucynox 12 YcraHoBKa TEXHOJIIOTHYECKNX EPEMBIUYEK IS TTOKITIOYESHUS aKTHBHBIX MaTaukoB (D9-D16)

Ecam Texmojiorunueckue NEPEMBIYKH YCTAHOBJICHBI B ITOJIOKCHHUC JISI NMOAKIIOYCHHA HATYUKOB

akTUBHOIO THIA, TO K TMJIA24 MOXHO IMOAKIIOYATh JAaTYMKHU IIACCHBHOT'O THUIIA, 3AIIMTaB UX OT
BHEILIHET0 MCTOYHMKA MIOCTOSHHOTO TOKa HampsbkeHueM 12 B.

Jlist moacoenMHEeHHsT JAaTYMKOB MCIOJIb3YETCS MNMPOBOAHUK cedyeHHeM He OoJiee 2,5 MMZ.
MI/IHI/IMaJIBHOG CCUCHUC HpOBOIIHI/IKa OHpeHeHHGTCH B COOTBCTCTBHHU C TOKOM Hany3KI/I.
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Bce COBPCMCHHBIC JAaTYWKHU, KaK IPaBUIIO, IMOCTABJIAKOTCA CO BCTPOCHHBIMHU IICPBUYHBIMU
Hp606pa3OBaTeHHMI/I n HEC TpGGYIOT JOIMOJIHUTCIIBHOTO COrJIaCOBAHUA IIPU TMOAKIIOYCHUU K
AUCKPCTHBIM BXOJdaM.

Buumanue! [Ipu MOHTaxke BXONHBIX IeNed cleayeT 0co00 KOHTPOJIUPOBATH OTCYTCTBHUE
BBICOKOT'O HAIPSYKEHUSI HA CUTHAJIBHBIX BXO/1aX.
2.4.3.6 IloacoennHeHHe JATYHKOB K AaHAJIOTOBLIM BXO0JAaM
K ananoroBsiM BXxogam J0MyCKAETCs MOJKIIOYEHUE BHEIIHUX TaTYUKOB:
® IaTYMKOB HAMpPsHKEHUS ¢ AUana3zoHoM curHajios ot 0 mo 2,5 B;
® TOKOBLIX JATYHMKOB C Arana3oHoM curuHanos oT 0 1o 5 MA umu ot 0 1o 20 MA.

JUis uM3MepeHHs CUrHajlla C TOKOBOTO JaT4MKa HEOOXOIMMO MOJKIIOUUTh HPELU3HOHHBIN
TOKOBBIM pesuctop 120 OM. [lns storo Ha mrTbipeBoM paszbeme Al...A4, AS5...A8 nus
COOTBETCTBYIOILIEIO BXOJHOTO KaHaja, [J€ MCMOJIb3YEeTCs TOKOBBIM JATUMK, YCTAaHABIMBAECTCS
TeXHoJIoruueckas nepembiuka (cM. PucyHok 6). COOTBETCTBHE KOHTAKTOB pazbeMa BXOIHBIM
KaHasaM cM. Pucynok 13.

Al A2 A3 A4 AS A6 A7 A8

Pucynok 13 CoorBercrBre KOHTakTOB pasbema Al...A4 AS...A8 BXOIHBIM KaHAJIAM

JUist M3MEHEeHHs Jrana3oHa U3MepseMbIX CUTHAJIOB TOKOBBIX JaTYUKOB HEOOXOIUMO M3MEHUTH
KOA(PQHUIMEHT YCUJIEHHs 10 aHAIOroBoMy KaHany. KoapHuIMeHThl yCUJIeHHUs MO0 aHaJOTOBBIM
KaHajaM ycTaHaBiMBaroTcs npu npomnske EEPROM.

Buumanue! Ha nsnenue, BoINyIIEHHOM 3aBOJOM-U3IOTOBUTENIEM, IIEPEMBIUKH, YCTAHOBJIEHBI B
MIOJIOKEHHE ISl TIOAKIIIOYSHHS JAaTYMKOB Ul U3MEPEHUs TOKa JUIs 00euX TpyIm KOHTAaKkToB. B
sHeproue3asucuMon namsati EEPROM npomutsl ycTaHOBKM AJ11 U3MEPEHUS TOKA B AUAala3oHe
ot 0 1o 20 MA.

IIpn noaxIrOYEHNHN AATUMKOB UCHOJB3YIOTCS po3eTku Tuna SESDV-05P, Bxoasuiye B KOMILIEKT
IIOCTaBKU. MOHTaX CUTHAJIbHBIX JIMHUWA OT JaTYMKOB aHAJOIOBBIX CUTHAJIOB BBIIOJHSETCS Ha
KJIEMMBI C KpEIJIEHHEM «I10J1 BUHT». MapKHpoBKa KiieMM npuBeaeHa B Tabnuue (Tabnuna 13).

2
Jl7i moJicoeIMHEHUsT UCIIONIBb3YeTCsl MPOBOJHUK ceueHHeM He Ooisiee 2,5 MMm~. MuUHHMManbHOE
CEYEHHUE MPOBOIHUKA ONPENAEIAETCA B COOTBETCTBUU C TOKOM HAarpy3KH.

2.5 ®yHKUUU, 8bINOJIHSIEMbIEe u3desniueM

N3nenue obecrieunBaeT BBHITIOIHEHUE MIEPEUNCIICHHBIX HIDKE (DYHKIIUH:
e (OO6paboTka KOMaHJ master-ycTpoiicTaa.

e li3MepeHne 3HAYECHUH HANPsDKEHUH W/WIM TOKOB CUTHAJOB, NOCTYHAIOMIMX Ha
AQHAJIOTOBBIE BXO/BL.
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e Amnanoro-u¢poBsie IpeoOpa3oBaHus U KATUOPOBKa aHAJIOTOBbIX CUTHAJIOB.

e [lpuem curHanoB, MOCTYNAIOMMX Ha U(POBBIE BXOJIBI C JUCKPETHBIX NaTYUKOB
tenecoctosuus (TC) wnu tenensmepenus (TH).

e (OO6paboTKa CUTHAJIOB JJIsl OOECTIEUCHHUSI JOCTOBEPHOCTH JAHHBIX.
e  QuibTpanus noMex.

e [lepenaya u3MepeHHBIX 3HAYCHUN CUTHAIOB B BUE IU(POBOTO KOJa [0 3aIpocy master-
YCTPOMWCTBA.

Ecnu B mpouecce paGoThl U3/ienusi BO3HUKAIOT COOM WIIM MEPEPBIBBI B AJIEKTPONUTAHUU, TIOCIIE
BOCCTAHOBJICHUsI IIUTaHUS IEPE3aIlyCK M3ICJHs INPOXOAUT aBTOMATHUYECKH, C IEPEXOIOM K
HOPMaJIbHOMY (DYHKITHOHUPOBAHHIO.

2.5.1 O6paboTka KOMaHa master-ycTponcTea

B kauectBe slave-ycTpoiicTBa TepMUHAIBHBIA MOJIYJIb OTBEYAECT HA 3alPOCHI CETEBOIO master-
ycrpoiictBa. O6MeH npousBoguTces mo npotokory MODBUS RTU.

B pexume RTU coobuienue, mnocTynamoomee OT master-ycTpoicTBa, HAaYMHACTCS |
3aKaHYMBAETCS HWHTEPBAJIOM THUIIMHBI. VIHTEepBaJl THUIIMHBI paBEeH BpPEMEHM nepenaund 3,5
CUMBOJIOB IIpU 3a/JlaHHOM CKOPOCTH Iepefaud. Eciaum mpouwio BpeMs, paBHOE HHTEpBaIly
TUIIMHBL, a KaJIp KOMaH bl He ObLI 3aBEpILEH WX HE MOCTYNNI HOBBII CUMBOJI, TEPMHHAIbHbIHI
MoOAyAb ouuiaer kKaap. Crenyrooummii npuHUMaeMmblii OaiiT Oyaer OTHECEH K HOBOMY
COOOILEHHUIO.

2.5.1.1 ®opmar kaapa

®opmar kaapa nporokora MODBUS RTU npusenen nuxe (Tabnuna 18).
Tabmuma 18. ®opmar kaapa nporokoina Modbus RTU

Anpec Koa xomanabl  /laHHbIC KonTposabsHnas cymma
1 Gaiitr 1 Gaiir N GaiiT (o 252 6aiir) 2 Oaiita

[Tonie Axpec B 3ampocax ¥ OTBETaX COAEPIKUT aapec slave-ycTpoiicTsa.

B none Koa komaHabl conepxutTcs HHPOpMAIMs O TOM, Kakoe JeicTBHE HE0O0XOAUMO
BBIIIOJIHUTh TEPMUHAIBHOMY MOAYIIIO.

B nosie lannble conepxutcs nHGOpMAIMs O MapaMeTpax, UCIOJIb3yeMBbIX B 3alpocax master-
YCTpPOMCTBA U B OTBETAX TEPMUHAIBHOI'O MOYJIS.

B none KonTpoJsibHasi cyMMa COJIEP/KUTCS KOHTPOJIbHAS CyMMa KaJipa.

2.5.1.2 Peructpbl TepMHHAJBHOIO0 MOLYJISI

Tepmunanbublii Moayns umeeT 128 aByOaiTHBIX peructpoB u 128 peructpo EEPROM.
Peructper ¢ aapecamu 0000h...0019 (25 peructpoB) conepar MHPOPMALUIO O COCTOSIHUU
Bxoq0B.  Peructpet EEPROM c¢ aapecamu 0100h...0132h (50 peructpoB) conuepxkar
MH(POPMAIIHMIO O HACTPOMKAX TEPMHUHATBHOTO MOIYJIS.
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B cnenyromux tabmunax (Tabmuma 19, Tabmuua 20) mnpuBeAeHO ONMUCAHHWE PETHUCTPOB
TEPMHUHAJIBHOTO MOAYJIS U pacnpenenenue namsatu EEPROM.

Tabmuma 19. Omucanue perucTpoB

Anpec Ha3nayenune, KoOMMeHTapHii Crapumi Muagmmi
perucrpa O0alT O0alT
0000h Tekymue TenecocTosiHus Ha Bxoaax 1-16 TCS8...15 TCO...7

1— natumk 3aMKHYT, O— 1aTYMK P30MKHYT

0001h Cuerunk n3menenuii TC Ha Bxoze 1 THUU 0 (Hi) THUHN 0 (Lo)
0010h Cuerunk n3menenuii TC na Bxozae 16 TUU 15 (Hi) THUU 15 (Lo)
0011h 3HaueHe aHaJIOroBOro Bxoja 1 TUTa0(Hi) THTaO0 (Lo)
0018h 3HaueHHe aHaJIOrOBOTO BXOJa 8 TUTa7(Hi) THUTa7 (Lo)
001%h CepBUCHBIN PErucTp AOCTYIHBIN U1l YTEHUS

u 3anucu. CoxpaHseT 3HAYCHHE IO
orkimoueHuss  nurtanusa. [locme  cOpoca
nutanust 0000h.

Tab6muma 20. Pacnpenenenune mamsata EEPROM

Anpec Ha3nayenue, KOMMeHTapHii Crapumii 6aiT Muaagmmii 6aiT
[3aBoackas npolumskal [3aBoackas npolumskal
0100h MunumManbHoe Bpems pacnosHaBanus MIN_LEN_TIO [50]  MIN_LEN_TSO ([50]

COCTOSAHUA IJId NTUCKPCTHBIX KaHAJIOB.

st TU *1 mc/ st TC *¥10 mc
010Fh MIN_LEN_TI15 [50] MIN_LEN_TS15 [50]

0110h Kosddunmentsr YCHIICHUS nis  EE_GAINO [0] EE_GAIN1 [0]
aHAJIOTOBBIX KAHAJIOB.

0113h EE_GAIN6 [0] EE_GAIN7 [0]

0114h Kooppumuentsr  kanmubposku  qus EE_CORRO (Hi) [85h]  EE_CORRO (Lo) [55h]
AHAJIOTOBBIX KAHAJIOB.



Anpec

011Bh

011Ch

0130h

0131h

0132h

v

Ha3nayenue, KOMMeHTapHii

Yacrora BBI3OBa MOAPOTPAMMBI
00pabOTKM BCEX IUCKPETHBIX BXOJIOB
s TC / THU. Yacrora ycTaHaBIuBaeTcs
KpaTHOU 125 MKc.

VYcraHoOBKa JJaHHOTO HapameTpa BIIHSET
Ha MUHMMAaJbHOE BpeMs PACIO3HABAHUS
COCTOSIHUS JIJ1s1 AUCKPETHBIX KaHAJIOB.

bazoBeiii agpec monyns / Ilapamerpbl
pexxuma (Bit7 Check parity 1-Yes/0-No,
Bit6 1-Even/0-Odd, Bit<0..2> Baud Rate
<000...111> - 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200).

pumep KOMAaH/bI U3MEHECHUS
6azoBoro agpeca moayis ¢ 30h Ha 38h:

3006 01 30 38 C3 DF 89

(CRC Bb11I€I€HO KUPHBIM HIPUPTOM)

Makc. may3a mnpu mnpueme *100mkc
/3anepxka Ha nepenaqy *100mkc.

Pexxum paboTel mOCHE  BKIIOYCHHS
MMUTAHUA.

Ecin nmpoumt 0, To mnocine nojgauu
NUTaHUS MOAyJdb OyneT oTBe4yaTh Ha
komaHael yreHuss 03 u 04 ommOkoi ¢
kogom — 04 (SLAVE DEVICE
FAILURE). Ucnonb3yercs hilag:|
OTIOBEIIEHUs] master-ycTpoiicTBa o cboe
NUTaHUd ¥ OOHyJaeHuM cueTunkoB TU.
Pexum cHuMMaeTcs mocie TOro, Kak
otpaboTtaeT komanza 17.

2.5.1.3 Onucanue KOMaHJ

Crapumii 6aiT

[3aBoackas npolumskal

EE_CORR?Y (Hi) [85h]

EE_TIFREQ [1]

EE_NUMBASE [30h]

EE_MAXSPACE [45]

EE_MODEPWON [0]

Miagmmii 0aiT

[3aBoackas npolumskal

EE_CORR? (Lo) [55h]

EE_TSFREQ  [10]

EE_UARTMODE [C3h]

EE_RTMDLY  [55]

TepMuHanpHBIH MOAYNb MOAJEPKUBAET cienyronue koManasl MODBUS: 03, 04, 06, 16, 17.
Komangas! 03 u 04 paBHO3HAUHBI JUIsl TEPMUHAIBHOTO MOJYJS M UCIIOJIB3YIOTCS B OJJUHAKOBBIX
nemnsix. B cnenyrommeii Tabmuie mpuBeaeHO OMMCaHue oaaepKuBaeMbix koman (Tabmuma 22).



Kon
KOMAaH/IbI
03

04

06

16

17

[Ipumepsr:
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Tab6mmma 21. Onucanne xomang MODBUS

Ha3nauenue
UreHnue perucrpos
XpaHEHUs

Yreuue BXOJIHBIX
pErUcTpOB

3amnuch B

€IVUHUYHBIA PETUCTP

3ammnce B HECKOJIBKO
OCJIENOBATEIbHBIX
pPErucTpoB

3ampoc tumna slave-
YCTPOMCTBA

Hcnoap3oBanue

Urenne tekymero cocrosaus perucrpos TC, TH,
TUTa, urenne conepxkumoro EEPROM.

Urenne tekymero cocrosaus perucrpos TC, TH,
TUTa, urenne conepxkumoro EEPROM.

3anucy B eauHuuHblii peructp EEPROM HoBoro
3HaueHus B (2 Oaiita).

3anuch B HECKOJBKO MOCIEIOBATEIbHBIX PETUCTPOB
EEPROM HOBBIX 3HAUYEHUIA.

3anpamuBaeTcsl TUI TEPMUHAIBHOrO Moayis. B
OTBETHOM cooOuieHnn B 1oje JlomoJiHuTeIbHbIE
nannble nomemaercs ASCII  crpoka. dopmar
ctpoku: “PRORYV TMDA24 Vxx.xx.xx”,0

Komanpna 03. 3anpoc conepxanus 25 nByOalTHBIX peructpoB ¢ HadanbHOTo anpeca 0000h (1
peructp — TC, 16 peructpos — cuetunku TH, 8 peructpos — cocrosiuue THUTa).

®opmMmar 3anpoca

Anpec moayns
Komanna

Havanbnsiit anpec (cT.)
Havanbnslii anpec (mi.)
Kon-Bo peructpos (cT.)
Kon-Bo peructpos (mi1.)

CRC (ct.)
CRC (m11.)

IIpumep

30h
03h
00h
00h
00h
19h
80h
21h

dopmar oTBeTa Mpumep
Anpec moayns 30h
Komanna 03h
CueTumk OaiiT 32h

Hannbie peructpa 0000h (cT.)
Hannbie peructpa 0000h (mo1.)

Jannsie peructpa 0018h (ct.)
Hannsie peructpa 0018h (mi1.)
CRC (ct.)
CRC (m1.)

Komanga 06. YcranoBka koddpdunmenta ycuieHus rno nepsomy Bxony ALl paBubiM 4, mo
Bropomy Bxoay ALIIl paBubim 1 (3amucek 3Hauenus 0200h B peructp EEPROM c aapecom

0110h).

®opmar 3amnpoca

Anpec moayns
Komanna

Anpec peructpa (cT.)
Anpec peructpa (Mi1.)

IIpumep

30h
06h
0lh
10h

dopmar oTBeTa IMpumep
Anpec moayns 30h
Komanna 06h
Anpec peructpa (CT.) Olh
Anpec peructpa (Mi1.) 10h



Jlanubie (cT.) 02h Jlannbie (CT.) 02h
Jlannbie (MJ1.) 00h Jlannbie (MJ1.) 00h
CRC (ct.) 8Ch CRC (ct.) 8Ch
CRC (mm.) B2h CRC (m11.) B2h

Komanpaa 16. Ycranoska ko3ddunmenta kanudposku o Bxoaam | u 2 AL (3anuck 3HaueHUHA

8000h, 8000h B 2 mocnenoBarenbHbIX peructpa EEPROM (4 Gaiita) ¢ HayambHBIM aJpecoM
0114h).

®opmar 3amnpoca IIpumep ®opmMmar orBeTa IIpumep
Anpec moayns 30h Anpec moayns 30h
Komanna 10h Komanna 10h
Havanbnsiii anpec (cT.) 01h Havanbnslii anpec (cT.) 01h
Havanbuslii anpec (mi.) 14h Havanbuslii anpec (mi.) 14h
Kon-Bo peructpos (ct.) 00h Kon-Bo peructpos (ct.) 00h
Kon-Bo peructpos (mi1.) 02h Kon-Bo peructpos (mi1.) 02h
Jannsie (cT.) 80h CRC (c1.) 04h
Januble (Mi1.) 00h CRC (m11.) 11h
Hannsie (cT.) 80h

Jannbie (M) 00h

CRC (ct.) 4Bh

CRC (m11.) 3Ch

Komanga 17. 3anpoc Ttunma slave-ycrpoiictBa. B oTBeTHOM coolmeHuMH B Toje
Jonoanurenabubie fannble nomemaercs ASCII ctpoka. @opmar crpoku: “PRORYV TMDA?24
Vxx.xx.xx7,0

dopmMar 3anpoca IIpumep dopmMmar oTBeTa IIpumep

Anpec Mmoayns 30h Anpec Mmoayns 30h

Komanna 11h Komanna 11h

CRC (ct.) D5h Cuetuuk OaliT

CRC (m11.) BCh Wnentuduxarop ycTpoicTBa 30h
Wnentuduxarop mycka FF

I[OHOJ'IHI/ITCJ'IBHBIC JaHHBIC

CRC (ct.)
CRC (mm.)
2.5.2 U3amepeHne 3Ha4YeHUN HaNpPsX)KeHUN U TOKOB
AHanorossie BXOAbI TCPMUHAJIILEHOTO MO IYJIL 06pa6aTLIBaIOTC$I C IICprUOI0M OIIpoca 20 Mc.

[To 3ampocy master-ycTpoiicTBa TEPMHHAIbHBI MOAYIb IepelaeT TEKyIlue YycpeaHEHHbIe
pe3ynbTaThl U3MEPEHHs] CHUTHAJIIOB MO KaKIOMY KaHally, YMHOXXEHHbIE Ha COOTBETCTBYIOIINE
KO3 PHUIIHEHTH! KaTuOPOBKH.
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2.5.3 AHanoro-undpoBble NpeobpasoBaHUA U KanubpoBKa

B uznenuu ucnonssyercsa BctpoeHHbld ALIL — 12 pa3psanoB, ¢ onopHeIM HanpspkeHueMm — 2.5B.
C momoIp0 MHOTOKPATHOTO ONpPOCa JaTYUKOB M YCPEAHEHUs PE3YJIbTaTOB ONpOCa, pE3yJabTaT
IIPUBOJUTCS K IIECTHAATH pa3psiiaM.

B sHepronesaBHCHUMOIl mNaMATH U3AETUS  colepKaTrca KOA(PQPHUUUEHTHl KAIUOPOBKH H
KOA(QPHUIMEHTH! YCUIICHUS 110 KKJIOMY U3 BOCBMH aHAJIOTOBBIX BXOJIOB.

KoadduuueHT ycunenus no kaHairy MOXXeT IPUHUMATH cieaytomue 3Hayenus (Tabmuma 22):

Tabmmma 22. 3navueHns Ko3QPUIMEHTA YCUIICHUS

3Havyenne  kodpdunmuenta 1 2 4 8 16 0.5
yCHJIeHHS

Conepxumoe peructpo 000 001 010 011 10x  1l1x
aHAJOTOBBIX KaHAJIOB

(01h 10h-01h 13h)

Pexomenpyercs masi | Tox 0-20 MA Tok 0-5 MA
U3MepeHns

Pacuer pe3ynbpTara u3MepeHui, nepegaBaeMoro master-ycTpoiucTBy, BBIIOTHSAETCA 1O (hopMmyIie:
TUTap16=UALIL;16*K[16)/32768, rne

TUTaj6)— pe3ynbrat, nepegaBacMblil master-yctpoicTBy (16 pa3psnos);

UALII[6) — ycpeAHEHHBIH pe3ynbTat 3amepos (16 pa3psaos);

K{i6) — k03(punment kanubposku (16 pa3psios).

Ha wu3genuu, BBINYIIEHHOM MPEANPUATUEM-U3TOTOBUTENEM, IE€PEMBIYKH, YCTAHOBJIEHBI B
MIOJIOKEHUE I MOAKIIIOUEHUS TaTYMKOB AJI1 U3MEPEHUS ToKa. B sHepronesaBucumMon naMatu
EEPROM mnpomurthl ycTaHOBKM Ui M3MEpeHMsl Toka B auamasoHe oT 0 no 20 MA. Ilpum
HOMHUHANBHOM ToKe Ha BxoJ ALl npuknaneiBaercs HanpsbkeHue, pasHoe 2,4 B. Koadduuuent
KaTMOpOBKH, YCTaHABJIMBAEMBbII PEANPUATUEM-U3TOTOBUTEIIEM, paBeH 8555h

(Kp16732768*2.5/2.4=34133).

[Ipu mnepeBoje KaHala Ha PEXKUM HM3MEPEHHs] HANpPsDKEHUS HEOOXOJMMO YCTaHOBHTH
KauOpoBOUHBIN KO3 duUIEeHT o faHHOMY KaHaiy paBHbIM 8000h (Kji6= 32768).

2.5.4 MNpuvem curHanoB OT AUCKPETHbIX JaTYUKOB

[To xax1oMy MX IIECTHAAUATH LU(POBBIX BXOJIOB OTCIEKUBACTCA TEKYILEE COCTOSHHE BXOJa
(TenecocTossHME) M TOJCYMTHIBACTCS  KOJMYECTBO  W3MEHEHMH  COCTOSHUS — BXOja
(Tenensmepenue). Bpemst pacro3HaBaHHs COCTOSHHS IO KaXIOMY U3 JMCKPETHBIX BXOJOB
TEPMHUHAIBHOTO MOJYJIS SIBJISIETCS HAacCTpauBaeMol BelIM4KMHOM U 3aHocutcsi B EEPROM.

MOoO’XHO yCTaHOBUTB pa3iaM4HOE Bpems pacrno3HaBaHus coctosHus A TC u TU nmo kaxaomy
BXOJy.

MuHHMaNbHOE BpeMs ISl pacrio3HaBaHMs COCTOSIHUS MPU YCIIOBHH OTCYTCTBUS Apebesra:
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st TU coctaBnset 1 mc, g TC — 10 mc.
MaxkcuManbHOE BpeMs ISl paclio3HABAHUS COCTOSIHUS :
st THU coctaBnseT 256 mc, naa TC — 2,56 c.

Ecnu mpoucxoaut cOoi MUTaHMsS, BBIMOJHAETCS aBTOMAaTHYeCKas CHHXPOHHU3AILUS CUYETYUKOB
U3MEHEHHUs COCTOSIHUSA BXOJI0B B TEPMUHAIILHOM MOJYJIE U master-yCTpotCTBeE.

2.5.5 O6paboTka curHanoB 1 chunbTpaUma nomex

2.5.5.1 AHAaJ0roBbBI€ CUTHAJIBI

W3nenue B aBTOMAaTHYECKOM pPEXUME BBIMONHAET 00pabOTKy, (QUIBTpALMIO U YCPEIHEHUE
3aMEepoB MO KaXIOMY M3 BOCBMH aHAJIOTOBBIX KaHanoB. s ¢unbTpammm cereBoil momexu
(50 I'm) BeIMONIHSIETCA yecpeaHenue no 16 Beibopkam 3a 20 Mmc.

CknagpiBaloTcd [Ba IMOCIEAHUX 3HAUYEHHS YCpeOHEHHBIX (32 20 McC) 3amMepoB, NOJydYEHHas
cymMMa Jaenurcs Ha gABa. [lodydeHHBI pe3ynbTaT TIOMELIAETCs B PErUCTp MaMsTH,
COOTBETCTBYIOILUI JAHHOMY KaHay.

2.5.5.2 JluckpeTHbIe CHTHAJIBI

W3nenue B aBTOMAaTHYECKOM pEXHME BBIIIONHSET 3allUTy OT JApede3ra Mo KaxiaoMy H3
LIeCTHAAUATH JAMCKPETHBIX KaHaioB. (COCTOSHHME BXOJa CUYMTAETCA JIOCTOBEPHBIM IIpU
COBIIQJICHUU pE3YJIbTATOB BOCBMHM M3MEPEHUN MOAPsA [0 JaHHOMY KaHaiy. M3mepenus
BBIMIOJIHAIOTCS C  YacTOTOM paBHOM BpPEMEHM pACHO3HABaHUSA COCTOSHUA/S. Bpewms
pacro3HaBaHMs cuTHaia 3anucano B gueiikax 0100h-010F EEPROM.

HpI/I HU3MCHCHUH COCTOSIHUA BXOJda HOBOC 3HAUYCHUC 3allUChIBACTCA B PCETUCTP IIOCIIC
CT3.6I/IJ'II/I33.I_[I/II/I COCTOAHHA BXOJ4A.

Ecnu umnynsc mo kakomy Jimbo Bxoay Oyner mensine, yeM MIN LEN TS, Ho Gonbiie yem
MIN_LEN TI, To conepxxumoe perucrtpa TC He n3MeHMTC, a 3HaYEHUE CUETUYMKA U3MEHEHUN
(THN) no nanHOMY BXOAy OyneT yBenuueHo Ha 2 (1o GpoHTY U cpe3y UMITYIIbCA).

2.5.6 Nepenaya AaHHbIX

W3znenue obecnieunBaeT nepeaady MH(GopMauu rno kanamy cBsizu RS-485 mo 3anmpocam master-
YCTPOMCTBA.

[Ipu mnepemaue paHHBIX MO LUGPOBBIM HHTEpdeiicaMm BO3MOXHBI cOOM M OLIMOKH OT
Bo3zelicTBUs noMex. Ilpu oOMmMeHe JaHHBIMM C master-ycTpoiCTBOM  NPUMEHSIOTCA
MIOMEXO0YCTOMYUBBIE MPOTOKOJIBI 0OMEHa, (OPMUPYIOLIME MOBTOPHBIE 3aIpPOCHl 10 MOMEHTa
MOJIy4EeHUs] HEMCKaKEHHON HH(OpPMaIUH.

2.6 Cpedcmea usmMepeHuUsi, UHCMPyMeHmMbI U NMPpuHadsie)xtHocmu

N3meneHnne HacTpoek U3eNKs BhINOJHAETCS KoMaHaaMu npotokoia MODBUS.

Bo wusbexanue HOBpe)KI[eHI/Iﬁ U3JIeNus He3aIeiCTBOBAaHHBIC KaOebHEIC BBOIBI CJICOYCT
3aKpbIBATh 3arIyllIKaMu.
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2.7 Mapkupoeka u nnombuposaHue

2.7.1 MapkupoBKa nsgenus

MapKI/IpOBKa ¢ o0o3HaueHHEM TOBAPHOI'0 3HAKAa W THUIIA BBIINNOJHACTCA Ha HCpGI[HGfI IIa”HeIun
U3 €. Ha BaﬂHeﬁ MaHeJIn U3ACIINUA UMCCTCA MAapKUPOBKaA C 0003HAYCHHUEM THIIA n3aciivug u
3aBOJCKOI'0O HOMCPA.

HOpTBI, pPas3sbCMbl TOAKIIOYCHHA MUTAHUA W APYruc SJICMCHTBI U3ACIIMA MAPKHUPOBAHLI B
COOTBCTCTBHH C UX HA3HAYCHUCM.

MapkupoBKa Tapbl ¥ yIaKOBOYHOT'O MaTepHaia ynosierBopsieT Tpedoanusm 'OCT 9181-74.

2.7.2 NMnom6bupoBaHue nspenusa

Ha o0bekre 3aka3uuka u3jenne BMOHTHPOBAHO B crenuanbHblil mkad. lkad nmmomOupyercs
['ocnioBepuTeneM npu NpoBeICHUN NEPBUYHOM MOBEPKU U3/ Ha 00bEeKTe 3aKa3uuKa.

W3znenue, ero Tapa 1 ynakoBOYHBIA MaTepHai MJIOMOUPOBAHUIO HE MOJUIEXKAT.
2.8 Ynakoeka

VYnakoBka U3JeNUs W OKCIUIYaTAal[MOHHOW JIOKYMEHTALMU YIOBJIETBOPSET TpPeOOBaHUSM,
npeabsiasiembiM 'OCT 9181-74.

2.8.1 YnakoBo4Has Tapa

B kadecTBe yHNakOBOYHOW Taphl NpPUMEHSETCSs TNOTpPeOUTENbCKas Tapa MpeANpHsITHSA-
IIOCTaBIIMKa.

2.8.2 YcnoBus ynakoBbiBaHUs1

VYrnakoBka u3aenus JOJDKHA IPOBOJUTHCA B 3aKPBITHIX BEHTHUJIMPYEMBIX MOMEIICHUSX IpHU
temmeparype oT mitoc 15°C go miroc 40°C u oTHOCHTENBHOU BIaXHOCTH HE Oornee 80 % mpu
OTCYTCTBUHU arpeCCUBHBIX IIPUMECEN B OKPYIKaIOILIEH cpeie.

2.8.3 Nopapnok ynakoBKu

[ToaroTroBiaeHHOE K YIAKOBKE U3JIENNE YKIAIBIBAIOT B Tapy, MPEICTABISIONIYI0 COO0M KOPOOKHU
u3 kaproHa rodppupoBanHoro (I'OCT 7376-89 wumm I'OCT 7933-89) corynacHo depTexam
NpeaApuUiATUA-U3TOTOBUTCIIA.

HBI[QJII/IC YIIAKOBBIBACTCA C IPUMCHCHHUEM 3allasHHBIX YCXJIOB M3 BOI[OHerOHI/II_IaeMOf/’I IIJICHKH.

Pazbembl, BXOISIIME B KOMIUIEKT IOCTABKH, YIIAKOBBIBAIOTCS B OT/ICJIbHBIN 3allassHHBIN YEXO0JI U3
BOJIOHENIPOHULIAEMOM TIJICHKH.

JUnst 3an0JIHeHHs: CBOOOTHOTO MIPOCTPAHCTBA B YIIAKOBOYHYIO Tapy YKJIAJAbIBAIOTCS MIPOKIIAIKU U3
ro(prupoBaHHOrO KAPTOHA MJIH MEHOILIACTA.

DKcITyaTaluoOHHas JOKYMEHTAIUs I0JDKHA OBITh YIIOKEHA B TIOTPEOUTETHCKYIO Tapy BMECTE C
W3 JETUEM. Ha BEPXHUI (0071 MPOKJIAJOYHOTO Marepuaia YKJIaJbIBACTCS
TOBApOCONPOBOAUTENIbHAS JOKYMEHTALUSA: YITAKOBOYHBIN JIUCT U BEAOMOCTD YITAKOBKH.
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[TorpeOuTenbckas Tapa JOKHA OBITH OKJIeeHa JeHToH kieeBoit 6-70 mo 'OCT 18251-87.

Ha ymakoBo4HYyI0 Tapy HakJI€HBaeTCs JTUCT MPOBEPKH YIIAKOBKH, COACPIKAIIUIN JaHHBIE O U (pe
1 HOMepe u3nenus, (GaMUINI0 YITAKOBIIHNKA, JaTy yHakoBkH, ¢pamunnio koHTpoiepa OTK, nary
npoBepku. Jluct nmoanuceiBaercs ymnakoBuMkoM U koHTposepom OTK, mocne udero craBuTcs
mramn OTK.

Eciun nocraBnsercs maptus umsaenuit (90 mr.), TO Kaxaoe OTAEIbHOE H3JENHE MapTUu
VIaKOBBIBACTCS MO TPaBHJIaM, OMHUCAHHBIM BbIIIC. YTAKOBAHHBIE B MOTPEOUTEILCKYIO Tapy
U3JeNNsl TTOMEIIAIOTCS B JIEPEBSHHBIM SAMMK. {5 3amosiHeHuss CBOOOJHOTIO MPOCTPAHCTBA B
SIUK YKIAJIBIBAIOTCS MPOKIAIKA W3 TOQPUPOBAHHOIO KapTOHA WM IEHOIUIacTa. B smimk
JOJKHA OBITh BIIOYKEHA TOBApOCOINPOBOIUTENbHAS JOKYMEHTAIUS, B TOM YHCJIE yIMAaKOBOYHBIN
muct cormacHo ['OCT 25565-88. T'abGapuTbl rpy30BOro MecTa JOJDKHBI ObITh He Oolee
650 x 650 x 650 mm. Macca HETTO — ne 6onee 50 kr. Macca BPYTTO — ne Gonee 54 kr.
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3 Ucnonb3oBaHMe NO Ha3HA4YeHUIo
3.1 dkcnnyamayuoHHbIe O2paHU4YeHUst

OKkcmulyatanusi W3JA€ius JOJDKHA NPOU3BOAUTHCA B YCIOBUSAX, IJE€ BO3JCHCTBUE BHEIIHHUX
(akTOpPOB HE MPEBBILIACT AOMYCTUMBbIC 3HaYeHH (CM. paszzen 2.2.2).

PozeTka JJId IIOAKIOYCHUA HU3ACIHNA K HPITaIOL[Ieﬁ CCTH JOJIDKHA obOecreunBaTh COCANMHCHUC
3a3CMJIAIOIICTO KOHTAKTa CETEeBOM BUIIKH C KOHTYPOM 3a3CMJICHU.

CyIJ_[eCTByIOT TAKXEC OI" paHI/I‘-IeHI/IH, CBA3aHHEBIC C BKCHHyaTaHI/IOHHHMI/I HapaMeTpaMH CI/ICTGMBI,
HaIlpUMEP, CKOPOCTSIMH OIIPOCa U KOJIMYESCTBOM CUUTHIBAEMBIX ITapaMETPOB.

3.2 Moodzomoeka u3denus K Ucnosib308aHuUrO

I/I3ILCJII/I€ ITOJIHOCTBIO I'OTOBO K HCIIOJIB30BAaHHUIO 110 HA3HAYCHUIO IIO 3aBepI_HCHI/II/I MOHTA>XHBIX U

MyCKOHAJIaI0YHBIX padoT.
MouTaxHbIe u IMyCKOHAaJIaAOYHBIC pa60TLI MOTr'yT MMPOU3BOAUTLCA  HNPCACTABUTCIIIMU
NpeaAlpuUATUA-U3TOTOBUTCIIA, YIIOJITHOMOYCHHBIMU CCPBUCHBIMU HCHTPAMU U HNPCACTABUTCIISIMU
3aka3unKa, IpOIEAIINMH Kypc O0yUeHHUs U CepTH(PUKALINIO HA IPEATIPUATUN-U3TOTOBUTEIIE.
3.2.1 Mepbl 6e3onacHoCcTH
Bo I/136€)K8.HI/I€ MOBPCIKACHUA n3aCIns CJIICAYyCT BHUMATCJIIBHO O3HAKOMUTHCA C
MaHUITYJIANUOHHBIMU 3HAKAMH, HAHCCCHHBIMU Ha YIIAKOBKY HU3JICIIN.
3.2.2 O6bem 1 nocnefoBaTeNIbHOCTb BHELWIHEro ocMoTpa nu3aenuvs
IIpu BHEIHEM OCMOTpE U3JEIUs CIEAYET IIPOBEPUTH:

® KOMIUIEKTHOCTb U3/EJHs B COOTBETCTBUH C (HOpMYIISIpOM (IIACIIOPTOM);

° OTCYTCTBHUC BUAUMBIX MCXaHUYCCKUX HOBpG)KILGHHﬁ;

¢ YHUCTOTY I'HE31, pa3bCMOB U KIICMM;

® COCTOSIHHE COCIMHUTENBHBIX TPOBOIOB, Ka0ene, mMepexoJHIKOB;

® COCTOSIHMS JIAKOKPACOYHBIX ITOKPBITUM U YETKOCTh MApKUPOBOK;

° OTCYTCTBHC OTCOCAMHUBIINXCSA HJIn IIJI0XO0 3aKPCIVICHHBIX MOI[YHGIﬁ n3acinsa

(OHpe,Z[QHHCTCSI BU3YaJIbHO UJIK Ha CJIYX IPpHU U3MCHCHUU IIOJIOKCHUA I/ISI[GJII/IH).

3.2.3 MoHTaX U geMOHTax usgenusa

K MoHTaxy, Hajaake U TEXHUYECKOMY OOCTY)KHBAHUIO M3AETIHs AOIMYCKAIOTCS JIMLA, UMEIOLIHE
KBAJTM(HUKAIMOHHYIO TPYIIY M0 TEXHUKE OE30MacHOCTH HE HUXKE TPEThEH, MPOIIEIIINe Kypc
00y4eHHs U TOIYYUBIINE COOTBETCTBYIOIIEE YIOCTOBEPEHHE.

MoHTax HU3JACIIMA HOOJOKCH IMPOU3BOAUTHCA B TMNOMCHICHUAX HNPOMBIINUICHHBIX HpCI[HpHSITHﬁ,

UMCHOIINX aTMOC(I)pr, HC COACPKAIIYH0 XHMMHUUYCCKHM AKTUBHBIX W arpCCCUBHBLIX IIApOB U
o 3 .

TOKOIIPOBOJAIICH IIbUIA, C COACPKAHUEM IbIIIM HC 6osee 3 Mr/m , B MCCTaX, 3alllUIIICHHBIX OT
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npsaMoro nomnagaHuvuss COJIHCHHBIX nyqeﬁ, BOJBI. TI/IHI/I‘-IHBIM, HO HC 06H3&TCHLHBIM, SABJIACTCA

pasMCIICHUEC MU3ACIIHMA B  CIOCHUAJIBHOM mea(by 3H€KTpOHI/ITaHI/Ie u3acima  A0JIKHO

OCYIIIECTBIIATLCS OT CETH IEPEMEHHOTO TOKa Harnpsvkenuem 220 1> B.

JlomyckaeTcsi yCTaHOBKAa M MOHTQXX M3JIENHsI BHE MOMEIICHUS B CHEIHAIBLHO 000PYIOBAaHHOM
MBLJIC ¥ BIIATOHETIPOHUIIAEMOM IIKa(y.

Kopnyc uznenust npennazHauen ans yctaHoBku Ha DIN-pensc. Ilocne ycraHoBkM u3aenus Ha
DIN-penbc k HEMY MOABOAAT KaOeTW BHEUTHUX MOJKIIOYeHM. MOHTax MPOBOJOB KaOenei
OCYLICCTBIISICTCS. BUHTOBBIMU  3aXuMmMaMu. PacrnosiokeHue W = Ha3HA4YeHUE KOHTAKTOB
COEJIMHUTEINIEH U CXEMBI ITOAKIIOUEHUS BHEIIIHUX YCTPOWCTB IPUBEJEHBI B I1. 2.4.

Buaumanue! Kopnyc usznenus 3a3eMisTh He TpeOyeTcs.

3.2.4 NapameTpupoBaHue nsgenus

IIpeanpusaTHEe-U3roTOBUTENb  BBIIYCKA€T  TEPMUHAIBHBIA  MOAYJIb CO  CIECAYIOLIUMH
IIEpBOHAYAILHBIMU YCTaHOBKaMHU, 3anporpammupoBaiibiMu B EEPROM:

e (0a30BbIil agpec TepMUHATBHOTO MOAYs — 30h;

e ckopocth 9600 601, 8 O6uT, even, 1 cTorI;

e Bpems pacno3HaBanus coctosinus s TU — 50 mc, st TC — 0,5 c;
e Kk03(h(DUIHMEHTH YCUIICHUS IJIsi aHATOTOBBIX KaHAJIOB — 1;

¢ k03 UIMEeHTHI KATUOPOBKH ISl aHAJIOTOBBIX KaHAOB — 8555h;

® YacTOTa BBI30BA MOAMPOTPAMMBI 00paOOTKH BceX NUCKPETHBIX Bx0n0B st TC — 1 mc,
g T — 10 mc;

e MakKCHMaJIbHOE BpeMs 3aJepKku 1pu npueme — 4500 Mkc;
e MaKCHMaJIbHOE BpeMs 3aJIepKKH IIpu nepepaue — 5500 mkc;
®  ITOPHUTM OIpeesIeHUs] cOOsl MUTAHUS BKIIOUEH.

IIpu BBOAE B AKCIUTyaTauio B coctaBe AC u3aenue nouieKuT napaMeTpupoBaHuIo (HaCTpoHKe
Ha paboTy B cocraBe cucTeMbl). [lapameTrpupoBaHue HU3JETUS MOXKET BBINOJIHATHCS IOCIE
MOHTAaKa U3JIEIIHSL.

Buumanmue! Ecnu B cepBucHoM pazbeme (PUCYHOK 6) 3aMKHYTBI KOHTakThl 1 U 7, TO pexum
paboThl ¢ master-ycTpoiCTBOM ONpeAessieTcss nmapaMeTrpaMu, COOTBETCTBYIOIIMMHU YCTaHOBKaM
IPEANPUITUS-U3TOTOBUTENS M HE 3aBUCHUT OT ITapaMETPOB, 3aniporpamMmmupoBaiHbix B EEPROM.

HapaMeTpI/IpOBaHI/Ie HU3ACIIMA  OOJDKHO OCYHICCTBJIATHCA INOATOTOBJICHHBIM TCXHHUYCCKUM
NepCoOHAJIOM HYCKO-HaHaﬂOQHOﬁ OopraHusalnuu, BJIaJCHOIIUM HaBbIKaMH pa60TLI C
BBIYHCIUTEILHON TEXHUKOM M 3HAKOMBIM C 3agadaMu AC.

HpI/I MNpaBUJIbHOM MOHTAXC W NApaMCTPHUPOBAHUH U3ACIINC HAYHUHACT pa60Ty Ccpady moclie
BKIIIOUYCHUA (HOI[a‘{I/I HI/ITaHI/I}I) n HEC TpCGyCT JOIOJIHUTEIIFHON Hajdaaku. B cjiydyac OIJ_II/I60K,
JOMYIICHHBIX IPU MMapaMETPUPOBAHUU, MOKCT HOTpC60BaTLC}I HCKOTOpad HajlagovHad pa60Ta,
CBA3aHHAsA C YKa3aHUCM MPABUJIbHBIX ITApaMCTPOB.
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3.3 Ucnonb3oeaHue usdenus

W3pnenue 3amyckaercss aBTOMATUYECKM IIPU I0Ja4€ HA HEr0 HOMHHAIBHOIO HaIPsKEHUS
nuTanus. M3aenue paboTaer aBTOMaTHYECKH, 0€3 BMEIIaTENbCTBA onepaTopa. [Ipu HopManbHOM
(YHKIMOHUPOBAHUY U3JIENUs CBeTOIMOAHBIN nHaAnKaTtop Check muraer ¢ yactoroil oguH pa3 B
cekynay. Munukatop Send cBeTUTCS mpH mepemaye AAHHBIX OT TEPMHUHAIBHOIO MOAYJS IO
RS-485.

MGTPOJIOFI/ILIGCKI/IG XapaKTCPUCTUKNU HU3ACIUA OMNPCACIAOTCA BCTPOCHHBIM IIPOrpaMMHBIM
O6CCHC‘-ICHI/IGM, XpaHAamumcsd B 3HepFOH€3aBHCHMOf/'I IHaMsATH.

HepBI/I‘-IHaﬂ MCTPOJIOTHYCCKAasd IMOBCPKA MPOU3SBOAUTCA Ha MPCANPHUATUN-U3TOTOBUTCIIC IIPU
BBIITYCKC HU3CIIUA. HepBI/IqHaﬂ MOBCPKa HU3ACIUA Ha MCCTC DJKCIUTyaTaluu NPOU3BOJUTCA B
coctraBe AC 110 yTBEpKIEHHON METOIHUKE.

Ilepuonuueckas moBepka M3AENUs Ha MECTE JKCIULyaTallMu IpousBoauTcsi B cocraBe AC c
MEXXIIOBEPOYHBIM UHTEPBAJIOM YETHIPE roja.

OyHKIIMOHAIBHBIE BO3MOXKHOCTH M3AETHs (MCHOJB30BAHME U3ACIHS 10 HA3HAYCHHIO)
oOecnieunBaroTcs npukiaaasiM [10.

3.4 Mepbi 6e3onacHocmu

B xoze skcmutyaranuu u3enus NepcoHasy HaJUIEKUT UCHOJIHATh PEKOMEHAALNH, U3JI0KEHHBIE
B «[IpaBuiax TeXHUKH 0€30TACHOCTH IPU SKCILTyaTallMU IIEKTPOYCTAHOBOK MOTpEOHUTEIEH».

3anpeLuaeTc;1 pa60Ta C HU3OCIIMEM JIMllaM, HC€ CAABIIMM 3a4YCT II0 TCXHUKE 0€30IMacHOCTU B
YCTaHOBJICHHOM TIOPAIKE.

3ampenaercs NpPOU3BOIUTH Kakhe-1100 paboThl HAa HE3AKPEINICHHOM H3/EIIHH.

KaTeFOpI/I‘-IeCKI/I 3alrpemacTcs NoACOCANHCHUC (OTCOGI{I/IHCHHG) BHCIITHUX JJICKTPUYCCKUX Hemnei
IIpH BKIIFOYCHHOM J3JICKTPONIMUTAHWUU U3 ACIINA.
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4 TexHun4YecKkoe obGcnyxumBaHue
4.1 TexHu4eckoe obcnyxueaHue usdenus

PexomennyeTcsi mepuoauMyecKkoe JAUCTAaHIMOHHOE HaOmioneHne 3a paboTocrnocoOHOCTHIO
U3JIENHsL, ISl Uero UCTOJb3YTCS MporpaMmsel BepxHero ypoBHs AC.

Pexomenayercs nepruoanueckd MPOBOAUTH BHEIIHMM OCMOTP M3JEIHS U IIPOBEPKY COCTOSHUS
COEIUHUTENBHBIX Kalellell M KOHTAaKTOB KIIEMMHBIX COEOUHEHHN BHEIIHUX LEIEd U Ilelei
nutanusa. He nomyckaercss OKMCIEHUs NPOBOJOB U METAIUIMYECKUX JIETAIEH KIIEMMHUKOB.

IIpu BHEIMIHEM OCMOTpE PEKOMEHYETCsl MPOBEPUTH: OTCYTCTBUE MEXAHUUYECKHUX IOBPEKIACHUN
KOpIlyca MU DPa3be€MOB, OTCYTCTBHUE CIENOB KOPPO3UM, OTCYICTBHE IOPBIBOB M IIOPE30B HA
COEJIMHUTENIbHBIX KaOeNsiX, HaJIeKHOCTh KPEIUICHUS H3ETHS.

[Tpu HEOOXOOUMOCTH 3aTSHYTh BHHTOBBIE COCAWHEHUS, YCTPAaHUTh MOBPEXKICHUs Kalened u
HapyILIEHUE U30JIALUH IPOBOJOB OT JATUUKOB U BHEIIHUX YCTPOUCTB.

4.2 Cocmae u Keanugukayusi nepcoHasa

Bce Buapl paboT ¢ u3genueM A0KHBI MPOU3BOAUTHCA aqMuHUCTpaTopoM AC. AJIMUHUCTPATOP
MOXET MPOUTH 00yueHune u o0s3aTenbHyto cepTudukamnuio Ha kypcax 3A0 «HIID [IpopsiBy.

4.3 lNMpoesepka pabomocrnocobHocmu u3sdenus

[Ipu mnpoBepke pabOTOCIOCOOHOCTH W3/ENMA TPOBEpPsAETCS KadecTBO CBA3M C master-
YCTPOMCTBOM U IIPABUIIBHOCTB IIPHUEMA JUCKPETHBIX U aHAJIOTOBBIX CUTHAJIOB.

Kputepuem kauecTBa CBSI3U SBISETCS KOJMYECTBO YCIEMIHBIX 0oOMeHOB. [IpoBepky
MPaBUJIBHOCTH MpPUEMA JUCKPETHBIX M AHAJIOTOBBIX CHUTHAJIIOB PEKOMEHAYETCS BBINOJHATH B
COOTBETCTBUU C YTBEPKIAECHHON METOAUKOMN IMOBEPKHU.

Ecnu pe3ynpTaTbl NpOBEPKHM HEYNOBJIETBOPUTENBHBI, HEOOXOJUMO OIPENCNIUTh NPUUUHY
HEHUCTIPaBHOCTH (MOBpEXIeHUE Kalels, HeBEpHOE NapaMeTpupoBaHKe, OTKA3 M3AEIHS U Mp.) U
IIPUHATH MEPHI 10 YCTPAHEHUIO HEUCIIPABHOCTH.

4.4 TexHu4Yeckoe oceudemesibcmeogaHue

I/IB,Z[CJ'II/IC, OKCIUTYaTUPYEMOC B COCTaBC AC, HNOAJICKHUT OI'IJ'IOM6I/IpOBaHI/IIO YIIOJIHOMOYCHHBIM
MpEaACTAaBUTCIICM 3aka3unKa ¢ MOMEHTa BBOJIa CUCTE€MEI B ACHCTBHE.

OmoMOupoBaHHOE ~ H3JENHME  TMOMJICKUT  TMEPHUOJUUYECKOMY  OCBHJIETEIHCTBOBAHHUIO
YIIOJIHOMOYEHHBIMU ~ NPEACTaBUTENAMU  3aKa3udka Ha MpeAMET COXPAaHHOCTH  IJIOMO.
IleproguuHOCTH OCBUJETEIbCTBOBAHMUS OIpeAesaeTCs 3aKa3uynuKoOM. Pe3ynbratel
OCBH/JIETETILCTBOBAHUS MOT'YT (PUKCHUPOBATHCS B hopMyJIsipe (MacopTe) U3AEIHsL.



5 TeKkywmn peMoOHT

HSI[CJII/IC NOAJIC)KUT PEMOHTY, CCJIM OHO HC COOTBCTCTBYCT 3adABJICHHBIM MCTPOJIOTHYCCKUM
XapaKTCPUCTHUKAM. Pemont HU3CIIHUA TMPOU3BOAUTCA Ha MNPCANPUATUHU-UZTOTOBUTCIIC HIIU B
CCPBUCHOM HCHTPC MNMPCANPUATUA-U3TOTOBUTCIIA, HUMCIOLIEM pPAa3pCHICHHUC MPOU3BOJUTCIISL HA
MMPOBCACHUC NAHHOI'O BU A pa60T.

OKCIUTyaTallMOHHBIM MEpCOHaM MOTPeOUTENsl MODKEH MPOU3BECTU JIEMOHTAXK M3JAEIHS U €ro
OTIIPABKY JUIsl PEMOHTA C YKa3aHUEM XapaKTepa HEUCIPABHOCTH.



6 XpaHeHue
6.1 Ycnoeus xpaHeHusi usodesnusi

W3nenne nomxHO xpaHuThes B ycnoBusax nmo I'OCT 15150-69, rpynma 2C (3akpbiThle MU
Apyrue TOMEIIEHUS] C €CTECTBEHHOM BEHTWIAMEH 0e3 HCKYCCTBEHHO peryaupyeMbIX
KIIMMAaTHYECKUX yclaoBui) npu temneparype or Munyc 40°C no mmoc 60°C n oTHOCUTENbHOU
BIQXHOCTH Bo3ayxa He 6onee 95 % (mpu mitoc 35°C).

B Bo3ngyxe momemieHus Uisl XpaHEHMs] M3JENHs HE JOJDKHO IPUCYTCTBOBATh arpeCCUBHBIX
npumMecei (mapoB KUCIIOT, IEN0YEH).

TpeGOBaHI/IH IO XpaHCHHUIO OTHOCATCA K CKIIAAICKUM MMOMCIICHHUAM IMOCTABIIUKA U HOTpGGI/ITeJISI.
6.2 Cpok xpaHeHusi

Cpok xpaHeHUs M3/e1Hs B MOTPEOUTENbCKON Tape 0e3 MepeKOHCEepBAIllMM — HE MEHee ILIEeCTH
MECSILIEB.

6.3 lIpedesnibHbIU CPOK XpPaHeHUs

[Ipu pmutensHOM (OOJiee IIECTH MECSIEB) XpaHEHWH W3JAEIHE JO0JDKHO HaXOTUTHhCS B
YIIAKOBAaHHOM BHUJE M COJCP)KAaThCS B OTAINIMBACMbIX XpaHWUJIMIIAX He Oosiee 3 yer npu
TeMIeparype okpyxatomiero so3ayxa ot mitoc 5°C no miroc 40°C 1 OTHOCUTENIBHON BIAXKHOCTH
Bo3ayxa He 6onee 80% npu Temmneparype mwiroc 25°C.

6.4 [Ipaeunia nocmaHo8KU u3desiusi Ha XpaHeHue

[Ipy mocTaHOBKE W3JENUS Ha JIUTEIbHOE XpaHEHHE €ro HeOoOXOJUMO YHakoBaTh B
YIIAKOBOYHYIO Tapy MPEIIPUATUS-II0CTABIINKA.

6.5 lNpaeuna cHamMusi uzdenusi ¢ XxpaHeHUusl

OrpanuyeHuss W cCHELUAIbHbIE MPOLEAYpPhl NPU CHATUM H3JIENMS C XPaHEHHUA He
IIPELyCMOTPEHBI.

HpI/I CHATHUU C XPpAHCHUSA U3CITHUC CIICAYCT U3BJICUDb U3 YIIAKOBKHU.



7 TpaHcnopTupoBaHue
7.1 Ycnosust mpaHcnopmupog8aHusi

JlomyckaeTcsi TpaHCIOPTUPOBAHUE U3/CIINS B TPAHCIIOPTHOM Tape BCEMHU BUAAMH TpaHCHOpTa (B
TOM YHCIE€ B OTAIUIMBAaeMbIX TE€PMETH3UPOBAHHBIX OTCEKaX CaMOJIETOB) 0e3 OrpaHuYCHHUS
paccrossHuid. [lpu mnepeBO3ke B IKEIE3HONOPOKHBIX BAarOHAaX BHJ OTHPABKU — MEJIKUAN
MaJIOTOHHAKHBIM.

[Tpu TpaHCHOPTUPOBAHUY U3/1ENHA JODKHA OBITh IPEAYCMOTPEHA 3aIlKTa OT MOTaaHUs MbLUTH 1
aTMoc(epHbIX ocankoB. He nomyckaeTcs KaHTOBaHUE U3/ICTHS.

Knumarndeckue ycinoBust TpaHCIOPTUPOBAHUS NpuBeaeHbI Hibke (Tabmuma 23).

Tabmuna 23. KnumaTtndeckue yCcinoBusl TPaHCIIOPTHPOBAHUS

Buusiomas BeTM4YMHA 3HaveHne

Jluana3oH Temneparyp ot Munyc 40°C no muttoc 60°C
OTtHOcCHTEeIbHAS BIAXHOCTh, HE OoJiee 95% npu 35°C

AtmochepHoe aBieHne ot 70 no 106,7 xIIa, (537- 800 mm prT. cT.)

TpancnopTHass Tpsicka He AO0DKHA mpeBblnarh 120 yaapoB B MUHYTY € MAaKCHUMAaJIbHBIM
yckopeHueM 19.6 M/c2 u mpoaomKUTETbHOCTBIO BO3IeHCTBUS 30 MUH.

7.2 [loG2comoeKa kK mpaHcrnopmupo8aHuro

W3nenust 10JKHBI OBITh 3aKpeIIeHBbI 17151 00eCieueH sl YCTOMUNBOTO MOJIOKEHHSI, UCKITIOUCHUS
B3aMMHOTO CMEIIEeHUs M yaapoB. Ilpu mpoBeaeHUM MOTPY304YHO-PA3rPy30UYHBIX PAbOT U
TPAHCIIOPTHPOBAHUU JOJIKHBI CTPOTO BBIMOJHATHCS TPEOOBAHUS MAHUITYJSILIMOHHBIX 3HAKOB,
HAaHECEHHBIX Ha TPAHCIIOPTHOM Tape.



8 Ytunusauus

W3nenue He COAEPKHUT B CBOEM COCTABE OMACHBIX MJIH SAOBUTHIX BEILECTB, CIIOCOOHBIX HAHECTU
Bpe/l 310POBbIO YEJIOBEKA WM OKPYXKAIOLIEH Cpelie U HE MPEACTaBIAET ONACHOCTH IS KU3HH,
3/IOPOBBSl JIIOJICH M OKpYyXKaromed cpeasl M0 OKOHYAaHMM CpoKa ciayxObl. B 310l cBs3m
YTUIM3AIMS U3/IEIHUS MOXKET MPOU3BOAUTHCS MO MPaBHIAM YTHIU3AIMH OOIIECTPOMBIIITICHHBIX
OTXOZOB. YTWIM3aLMs OCYLIECTBISACTCA OTACIBHO IO TPYIIaM MaTepUajoB: IUIACTMACCOBBIM
2JIEMEHTaM, METAJUINYECKUM KPENEKHBIM JIE€TaJISIM.

COI[ep)KaHI/Ie AparouCHHbBIX MCTAJJIOB B KOMIIOHCHTAaX H3JACIINA (BHCKTpOHHBIX jiarax,
paspéMax M T.I.) KpailHE Majo, IO3TOMY HX BTOPUYHYIO IEpepaboTKy MPOU3BOIUTH
Herenecoo0pasHo.
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