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Hacnopm u pvkosodcmeo no sxcnavamauuu moovasa Elsys-RM-16C

HacToslee pykoBOACTBO MO 3KCrnryatauuu npeaHasHavyeHo AN U3ydeHus
ApuHUmMna paboTbl 1 akcnnyatauum mogynsa penenHoro Elsys-RM-16C (ganee -
MOAYNS), UMEKLLLErO BEPCUIO BCTPOEHHOIO nporpaMmHoro obecneyexHna 1.01.

1 HasHa4yeHune moayns

1.1 Mogynb npegHasHadeH gna pabotel B coctaBe CKY[ Elsys ans
ynpaBneHusi BHELULHUMN YCTPONCTBaMM.

1.2 Moaynb paccymMTaH Ha HernpepbiBHbIA KPYrTIOCYTOYHbIN pexum paboTbl B
CTauMOHapHbIX YCITIOBUAX BHYTPU OTanMBaeMbiX NOMELLEHU Npu TeMmnepaType
oT +5 oo +40 °C 1 OTHOCUTENBHOM BNAaXXHOCTWN BO3ayxa He 6onee 95 %.

1.3 ['lo yCTONYMBOCTHU K KNMMATUYECKUM BO3LENCTBUSM UCMOSTHEHNE MOAYNS
cootBeTcTBYET YXJI Kateropun pasamewieHna 4 no FOCT 15150-69.

1.4 Tlo yCTOMYMBOCTU K MEXaHWYECKMM BHELUHUM BO3OEUCTBUAM MOAYSb
cootBeTcTBYeT FOCT 17516.1-90 anga rpynnbl MexaHM4Yeckoro ncnonHeHna M13.

2 TexHU4YecKkne XxapakTepucTUKN Mmoayns

2.1 Moaynb obecneymnBaer:

- BblbOp KOMMYHUMKaUMOHHOro nopta: RS-485 nnu Ethernet;

- NpMeM KOMaHg yrnpaeBneHua u nepegady WMHPOPMaUUM O TeKyLem
COCTOSIHUM YCTPOMCTBA NO BbIBPaHHOMY KOMMYHUKALVMOHHOMY MOPTY;

- BblIOOp agpeca ycTponcTBa ang odobeanHeHns o 63 moaynen B obLLyto
NUHMIO CBSA3K MO uHTepdency RS-485 nnu B ogHy ceTeByto rpynny no
nHTepgency Ethernet;

- MHOuKaumo npuemal/nepenadn JaHHbIX;

- BbIOOp OQHOWM U3 LWECTUN CKOpOCTEN npuemal/nepenadn nHgopmMauum no
nocnegosaTenbHOMYy UHTepdgency RS-485:

1) 4 800 6on;
2) 9 600 6op;
3) 19 200 60n;
4) 38 400 60pA;
5) 57600 6op;
6) 115 200 60pa.

- ynpaBneHne BHELUHMMUW YCTPOMCTBAMMW, NOAKIMOYEHHBIMU K pPerienHbIM
BbIXO4aM TUMNA «CYXOM KOHTaKT»;

- NPOTOKONIMpOBaHME cobbITMA (C BegeHWeM paaTbl U BPEMEHU) B
9HEepProHe3aBMCUMON NaMSATMW.

OCHOBHblE TEXHMYECKME XapaKTEPUCTUKM MOAyns npuBedeHbl B Tabnvue
(Tabnuua 2.1).
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Tabnuua 2.1

HanmeHoBaHMe napameTpa

3HauyeHue

Ba3oBbIv BapunaHT
(Elsys-RM-16C-2A-TM) Y

BapuaHT ncnonHeHus
«-01»

(Elsys-RM-16C)

Hanps»xeHne nutaHus 187 -242B 10 — 30 B noctosiHHOrO
nepemMeHHOro Toka TOKa
Tok noTpebnenus, MA, He bonee 350 750

Konn4yecTBO BbIXOJ0B

16

Twn BbIXOAOB

PenenHble BbIXxoabl TUNA «CyXOW KOHTAKT» C O4HOW
rpynnon KOHTaKTOB Ha NepekriyeHne

MakcumanbHbIv
TOK, A

KOMMYTUPYEMbIN

6

Tyvn KOMMYTMPYEMOrO TOKa

[MOCTOSAHHbIN/NMEPEMEHHbIN

KoMMyHMKaLWOHHbIE MHTEpPEeNChI

Ethernet 100 MBit, RS-485

MakcrnmarbHOe 4MCno yCTPOUCTB B
NnHUK cBA3n RS-485

63

CkopocTb 06MeHa Mo NMHUKN CBA3N
RS-485, 6ut/c

4800, 9600, 19200, 38400, 57600, 115200

MakcumanbHaas  OnMHa  NUMHUK 1200
cBsA3n RS-485, m
MakcumarnbHas abcontoTHas 15 cekyHO B CyTKM

NOrpeLlHoCTb Xo4a BCTPOEHHbIX
4YacoB peanbHOro BPEMEHU, He
Oonee

Bpema TexHu4eckon roTOBHOCTU
npubopa K pabote nocne
BKMOYEHUSA NUTaHus, ¢, He bonee

CpegHsis HapaboTka Ha oOTKas,
yac, He MeHee

10000

BepoatHocTb 6e3oTkasHoM paboThl
3a 1000 yac

0,95

CpegHun cpok cnyx6bl npubopa

10 net

Macca npubopa He 6onee, Kr:

3,5 0,6

MabapuTHble pa3mepsbl npubopa He
bonee, MM:

300x298x90 188x123x50

MpnmeyaHus:

1. B 6a3oBOM BapuaHTe MWCMOSMHEHWUS MWUTaHWe nnaTbl MOAYNSA BbINOMHAETCS OT
BCTPOEHHOIO CETEBOro pe3epBMpyeMoro UcToyHuka nutaHms Elsys-SWPS-21 (unu
Elsys-SWPS-2A), onucaHHoro B fokymeHTte «PykoBoacTso no akcnnyaTtaumm CKY[

Elsys».
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3 CocTaB 1 KOMMNJEKTHOCTb MOAYIA

KomMnnekT noctaesku moayna cootseTcTeyeT Tabnuue (Tabnuua 3.1).

Tabnuua 3.1
KonunyecTtBo
HaumeHoBaHue BbasoBbil BapuaHTt O6o03Ha4YeHue
BapuaHT NCNOMNHEHUS
NCNONHEHUS «-01»

Mopaynb penenHbin Elsys- 1
RM-16C ECJIA.426449.101-01
Mogynb penenHbin Elsys- 1
RM-16C-2A-TT ECJ1A.426449.101
MacnopT 1 1 ECJIA.426449.101 NC
MprmeyvaHme — moaynb B 6a30BOM BapuaHTE UCMOSTHEHUS MMEET MeTanIM4ecknin Kopnyc c
3aMKOM M pe3epBUpyeEMbIM UCTOYHUKOM nuTaHus Elsys-SWPS-2U (nnun Elsys-SWPS-2A) n
obo3Ha4vaetca kak Elsys-RM-16C-2A-TT1

4 OnucaHue n padborta moayns

4.1 Cnocobbl nogkntoveHna moaynsa B CKY[] Elsys nokasaHbl Ha pUCyHKe B
npunoxeHun 1. Moayrnb MoXeT ObITb NOAKMIOYEH creayowmmMm cnocobamu:

- K nocnepgosatenbHomy mnm USB-nopTty K yepe3 npeobpasosartenu
nHTepdencos Elsys-RC-232/485, Elsys-CU-USB/232-485;

- Yyepe3 KOMMYHUKALMOHHbIEe ceTeBble KOHTporsiepbl Elsys-MB-Net
(nogknovaemMble, B CBOK o4Yepeb, B JIOKANbHY CETb NpeanpuaTus);

- B NlOKarnbHyl ceTb npeanpuaTms no nHtepdgency Ethernet.

4.2 Moaynu BbINOSIHEHbI B MIaCTMACCOBOM MW MeTann4eckom Koprnyce, B
KOTOPOM pacnosfiokeHa neyaTHast nnata. Ha nnate pacnonoXeHbl KNemMMHble
BMHTOBbIE COEAMHUTENW, nNpedHasHadeHHble AONs NOAKMIOYEeHUS WUCTOYHUKA
NUTaHUA W curHanbHbiX uenen. o chneuvanbHOMY 3akady MOAYNM MoryT
NOCTaBNATLCA B BMAE MeYaTHOW nnaTbl AN YCTAHOBKW BHYTPM YNpaBnsieMoro
obopynoBaHsi U BCTPOEHHLIMM B HEOOXOOAMMOM KONMMYECTBE B YKa3aHHble Mpu
3akase kopnyca.

4.3 Mogynb BKntoyaeT crnegyowme pyHKUNoHarbHbIe y3rbl:

- MMNYNbCHbIN cTabunuaatop HanpsikeHus 5 B;

- NNMHEenHbIn cTabunuaatop Hanpsikenus 3,3 B;

- MUMKPONpOoLeccop;

- npeobpasosaTtenb ypoHen TTL/RS-485;

- om3n4deckun ypoBeHb UHTepdenca Ethernet;

- 3HeproHesasucmmagda namatb Tna EEPROM,;

- nntueBas Oartapes Tunopasmepa CR2032 ¢ HOMUMHanNbHbLIM
HanpsxeHnem 3B;

- 16 onekTpomMexaHW4eckux pene C OAHOW TpyrrnoM KOHTAKTOB Ha
NepekrnoYeHmne;
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- pasbEM MOAKMNIYEHUs MOAYNsS pacluMpeHus (3apesepBuMpoBaH AnNs
OyayLwero npuUMeHeHuns).

4.4 PacnonoXeHne OCHOBHbIX 3NIEMEHTOB MOAynNs, HeobxoaAnMbIX Ans ero
NCMNONb30BaHWsA, NOKa3aHo Ha cxemMe B NpUnoxeHun 2. OnnucaHne anemMeHToB, B
COOTBETCTBUU C MPUHATLIMW Ha cxeme 0Dbo3HavyeHusAMU, NpuBedeHo B Tabnuue

4.1.
Tabnuua 4.1
O603HayYeHune HasHavyeHue

X1 (ETHERNET) Pa3bém RJ45 ansa nogkno4veHus k cetn Ethernet.
X2 (RS-485) A JInHusa A nHtepgenca RS-485

B JInuna B nutepdenca RS-485

G O6wwnn nposog (GND)
X3 + Hanps»xkeHune nutanHna 10 — 30 B nocToOAHHOro ToKa

O6wwmn nposof (GND)

X23(INPUTYS) 1 AHanorosbIn Bxo[, 1
2 AHarnorosbI BXof 2
G O6wwnn nposog (GND)
X14 (EXT. MODULE) Pa3bém ang nogknovyeHns BHeLHero Mmoayns
paclumpeHuns (3apesepBnpoBaH ans dyayuwero
NPUMeHeHNS)
X20 (SWD), CepBUCHbIE pa3beEMb
X22 (BOOT)
X4 - X19, X21 Pa3bembl KOHTaKTHbIX rpynn pene
X4 - X19, X21 NO HopmanbHO pa3oMkHyTbIn KOHTaKT (Normal Open)
C O6wwmn koHTakT (Common)
NC HopmanbHo 3amMkHyTbIM KOHTAKT (Normal Closed)
JP1 [MoaknioYveHue cornacyoLwen Harpysku NMHUN CBA3U

RS-485 (momkHa ObITb yCTaHOBMEHA HA MOAYNSX,
pacnosioXeHHbIX Ha KOHLUAX JIMHUKU CBA3N RS-485)

SW1 (Address)

YcTaHoBKa agpeca moayna B nNMnHMn ceasn RS-485
nnn B CETEBOW rpynne

SW?2 (Baud)

YcTaHoBKa ckopocTu obMeHa moayrnsi No uHTepgency
RS-485 v BbI6Op KOMMYHMKALWMOHHOIO nopTa

SB1 (CLEAR)

KHonka aktnBaumm cbpoca KoHdurypauum B
3aBOJCKMe YCTaHOBKM

SB2 (RESET)

KHonka annapaTtHoro cbpoca MyKponpoLieccopa

VD1 - vD7, VD11, VD19,
VD20, VD22, VD25, VD27,
VD29, VD30, VD31

NHankaums BKNHOYEHHOrO COCTOSIHUSA pene

VDI15(EXT) MHOmkaumnsa nogknoYeHHOro Moayns paclumpeHms

VD16 (3.3V) MHankaumsa Hanmuma ctabunmamnpoBaHHOro
HanpshxeHus 3,3 B

VD17 (5V) NHaukaums Hann4ma ctabmnuampoBaHHOro

Hanps>xeHus 5 B
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O6o03HauYeHune Ha3sHauyeHue
VD18 (POWER) NHankaumsa Hanmymsa oCHOBHOMO HanpshKeHns
nutaHna 10 — 30 B
VD9 (TX) NHankauma Hann4ma BHELWWHUX AaHHbIX HA NMUHUK

Npuéma BCTPOEHHOro NnpMémMonepenarTymka
nHTepdgenca RS-485. MNMpu Hannunm
MHpopMaLUnoHHOro obmeHa no nNuHuK ceasm RS-485
NHOMKATOP HAXOOUTCS B MUTraloLLLEM PeXnme.

VD12 (RX) NHonkauma nepeaydn gaHHbIX OT MOAYNAA NO SIMHUK
cBa3n RS-485. NMpn Hanuymm nHopMaLMOHHOIo
obmeHa 1 McnpaBHOCTM MOAYNA UHANKATOP
HaXoAUTCSA B MUTraloLLEM peEXUME.

VD21 (SPEED) NHoukatop paboTbl KoHTposnepa(cm.n.4.8).

[Mpn HopmanbHOM paboTe MUKponpoueccopa
WHOWKATOP MUraeT C YaCTOTOW, COOTBETCTBYIOLLEN
YCTaHOBJIEHHOW CKOpPOCTN obmMeHa no RS-485.
Kpome Toro, HAMKATOp UCMONb3yeTCs B pexnmax
OYUCTKM KOHurypaumm (cm.n.4.10), obHoBNeHus
BcTpoeHHoro 10 (cm.n.4.11), a Takke gns nHgukaumm
HeucnpasHocTen moayns (cm.n.4.9).

VD23 (STATE) NHaukaTop ncnonedyeTcda Ana oTobpaxeHus Tvna
npubopa B Ha4yane padoTbl BCTpoeHHoro MO: Tpuxabl
C NepmnoaoMm 6 CekyH BbINOSHAETCA ogHa ANMHHas U
ABE KOPOTKNX BCMbILLKW.

Kpome Toro, HAMKaToOp UCMOMb3yeTcs B peXnme
obHoBreHnsa BctpoeHHoro MNO(cm.n.4.11) n ans
MHOMKaUMM HencnpaBHocTen moaynsa (cm.n.4.9).

4.5 PaboTton moaynsa ynpasnsieT Mukponpoleccop. B aHeproHesasBucumom
namatu EEPROM xpaHATCS OCHOBHbIE HACTPOMKN, HEODXOAUMBbIE ANnda paboThl.

Moaynb ynpaBrieHUs COAepXnT ABa KOMMYHUKALMOHHLIX nopTta — RS-485 u
Ethernet. Bbibop wncnonb3yemMoro KOMMYHMKAUMOHHOINO rnopTta 3adaeTcsd
nepekntovyatenem SW2. Ecnn Bce KOHTaktbl SW2.1-SW2.3 3aMKHyTbl, TO
KOMMYHWUKaLMOHHbLIN O0OMEH BbINONHAeTCcs 4epes3 nopT Ethernet, nHaye yepes
nopt RS-485.

Mo nHTepdency RS-485 B npomn3BonbHbIN MOMEHT BpeEMeEHU nepepadvy no
NIMHUN CBA3U MOXET BECTU TOSIbKO OANH MOAY b.

Mo nHTepdency Ethernet mogyne nogkntovaetcs B JIBC npeanpuatusa. Ona
obmeHa gaHHbiMuM ¢ K 1 ceTeBbIM KOMMYHUKALUMOHHBIM KOHTponnepom «Elsys-
MB-Net» ncnonbsytotca npotokonsl UDP n TCP/IP.

Moaynb obecneumBaeT Bblgayvyy MHGOPMaUUM O CBOEM COCTOSIHUM TOSbKO
no 3anpocy C KOMMbtoTepa. BkntoueHue / BbIKIto4YeHme BbIXOJO0B
OCYLLIEeCTBMAETCA KOMaHOaMM yrpaBfieHMsa ¢ KoMmnbtoTepa. [Ana naeHtndpukauyum
mMoayns, nepekntoyarenamm SW1.1 - SW1.6 kaxxgoMmy YCTPOUCTBY HasHavaeTcs
YHUKanbHbIN agpec B AnanasoHe oT 1 oo 63. YcTtaHOBKa ABYX OAWHAKOBbIX
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agpecoB Ansa moayrien B OOAHOW JIMHUU CBSI3U UMM CETEeBOW rpynmne He
aonyckaeTcs!

AOopec mMmoaynsi  ycTaHaBnuBaeTcs B OBOMYHOM  Koge. Becosom
KO3(hPULUMEHT pa3oOMKHYTbIX NEpPEKNoYaTenen paBeH Hynt. 3Ha4YeHNs BECOBbLIX
KO3 PMUMEHTOB 3aMKHYTbIX Mnepekrntovatenen ykasaHol B Tabnvue (Tabnuua
4.2).

Tabnuua 4.2

Mepeknwvarenb | SW1.1 | SW1.2 | SW1.3 SW1.4 SW1.5 SW1.6
3HaveHue

KoapdmumeHTa 1 2 4 8 16 32

Ecnu Bce nepekntoyatenn SW1.1 - SW1.6 pasoMKHyTbl, yCTPOUCTBY byaeT
npuceoeH Hyneson agpec (4040h). MNpu 3amMblkaHUM OLHOTO UMM HECKOJTbKUX
nepeknioyaTenen agpec yctpouctsa OyageT paBeH CyMMe  BECOBbIX
KOS(pPMUMEHTOB 3aMKHYTbIX MepeknovaTtenen. Hanpumep, npu 3amblikaHUK
nepekntoyatenen SW1.2, SW1.3 n SW1.5, yctponctsy dyaet npucBoeH agpec
22 (2+4+16=22).

CkopocTb obmeHa mMoaynsi C KOMMbOTEPOM MO JiMHUM cBA3M RS-485
yCTaHaBnmBaeTcsa nepeknoyatenamm SW2.1- SW2.3 (Tabnuua 4.3). nsa Bcex
MoAynen, NOAKIYEHHbIX K OOAHOW NUHMKM cBA3n RS-485, n B ynpasndawoowem
nporpaMMHOM obecnevyeHnn HeobxoAMMO YCTaHOBUTb OLMHAKOBbLIE 3HAYEeHUS
ckopocTu obmeHa. NMpn GonbLlIoM KonmyecTBe Moaynen B OQHOW JIMHUN CBA3U U
OONbLION WMHTEHCMBHOCTU W3MEHEHUA COCTOSIHUS BbIXOAOB peKOMeHayeTcH
yCcTaHaBnmBaTtb H6onee BbICOKME CKOPOCTM oOMeHa. Mpn BO3HMKHOBEHMM OLUMBOK
B npueme / nepegayvye KomaHz ynpasneHus (HapyLlleHue CBA3N C KOMMbOTEPOM),
Bbl3BaHHbIX OONbLION MPOTSXKEHHOCTBID JIMHUN CBA3W, 3NIEKTPOMarHUTHbIMU
nomMexamMm WM MUCMNoSib30BaHMEM HEKayYeCTBEHHbIX kabenewn, CKOpPOCTb CBS3M
HeoBX0aMMO YMeHbLUATb A0 NOSTy4YEeHUs1 YCTONYMBOM CBA3N.

Tabnuua 4.3
CKopocTb oOMeHa, CocTosiHMe nepeknro4varenen

6op SW2.1 SW2.2 SW2.3

4 800 + - -

9 600 - + -
19 200 + + -
38 400 - - +
57 600 + - +
115 200 - + +

Ecnun Bce KOHTaKTbl SW2.1-SW2.3 — pa3OMKHYTbl, TO CKOPOCTb OOMeHa
no nuHUM ceasnm RS-485 yctaHaesnueaetca no komaHge ¢ [MK, 3HavyeHue no
ymonyanuio - 19 200 6oga.
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4.6 AHarnoroBble BXoApbl.

Moaynb cogepXuT OBa aHamnorosbiXx Bxoda, MMELWWUX (UKCUpPOBaHHOE
dyHKUMOHarbHOe Ha3HayeHue.

AHarnoroBbin Bxog4 1 wncnonb3yetcsa ONA MOAKMIOYMEHUS [aTyvka B3arioma
Kopnyca (Tamnepa).

AHanorosbI BXxo4 2 B 6a30BOM BapuvaHTe UCMOSTHEHUSA UCMONb3yeTcs Ans
KOHTPOSIS NEPBUYHOIO 3MeKTponuTaHus (BXo4 nogkrnoyaeTtcs K Bbixogy PWF
NCTOYHMKA NuTaHus Elsys-SWPS-2U1 unu Elsys-SWPS-2A).

B Oyaywmx Bepcusix BCTPOEHHOrO MpOrpaMMHoOro obecnevyeHus Moayns
BO3MOXHO OMNUMOHANbHOE WCMNOJSIb30BaHWE aHasrioroBbiX BXOOOB AN WHbIX
uenen.

Cxema oHOro aHanorosoro Bxoga npveegeHa Ha pucyHke 1.

x|::| +3.3V l[“{:} l[\_]‘
sl

KALM

(T
0. Mk

PucyHok 1 - Cxema 0HOro aHanoroBoro Bxoaa

4.7 PenewnHble BbIXxoAabl.

Moaynb cogepXxut 16 penenHblX BbIXO4OB C OAHOW rPyrnnon KOHTAKTOB Ha
nepeknoyYeHne Kaxxagoe.

B BbIKMOYEHHOM cocTosHUKU pene obwun koHTakT C(Common) coeanHéH ¢
HopManbHO 3aMkHyTbIM KOHTakToM NC(Normal Closed). Npu BkntoyeHun pene
obwmn koHTakT C nepekrnovaeTca ¢ HopMmarnbHO 3aMKHYTOro kKoHtakta NC Ha
HOpMarnbHO Pa3oMKHYTbIN KOHTaKT NO.

CxeMa 0HOro pernenHoro Bbixoaa NpuMBeaeHa Ha pUCYHKe 2.

NC -
E ‘o/o——

NO
PucyHok 2 - CxeMa NoJkioyYeHNst KOHTaKTOB OAHOro pere




Hacnopm u pykosodcmeo no sxcnavamauuy moovis Elsys-RM-16C

4.8 Nhgmkauus wtaTtHon paboTebl Moaynsi.

B wratHoM pexume paboTbl ncnonbayotcs nigmkatopsl STATE n SPEED.
Nupoukatop STATE ucnonbdyeTcda B Hadarne paboTtbl BCTpoeHHoro MO ans
oTObpaxeHus Tvna npudopa: TpWKabl C NepUoaoM 6 CEKYHA BbINOSTHAETCS OaHa
ONTMHHAA 1 ABe KOPOTKMUX BCNbIWKK. 3aTeM nHamkatop STATE racHer.
Nupomkatop SPEED muraet ¢ 4acToTon, COOTBETCTBYIOLEN YCTAHOBIIEHHOM
ckopocTn obmeHa no RS-485 (Tabnwuua 4.4).

Tabnuua 4.4
CkopocTb obMeHa, 6o YacToTa muraHua nigukatopa RUN, 'y
4 800 0,5
9 600 1,0
19 200 2
38 400 4
57 600 8
115 200 16

Ecnu Bce koHTakTel SW2.1-SW2.3 3aMKHYTbI (BblbpaH 0bMeH Yepe3s
KOMMYHMKaLMOHHbIW nopT Ethernet), To nHaukatop SPEED muraet ¢ yactorton,
COOTBETCTBYHOLLEN CKOPOCTU 0BbMeHa no RS-485, koTopas 6bina nocnegHun pas
ycTaHoBneHa ¢ nomouwbto DIP-nepekntovatena SW2 nnm no komasge c K.

Bce octanbHble cnyvan paboTbl MHANKATOPOB COOTBETCTBYIOT CrieynaribHbIM
pexumam paboTbl (cm.n.4.10, n.4.11) unu CBUAETENBLCTBYOT O HANMYUM
HeucrnpasHOCTU (cM.N.4.9).

4.9 ugukauust HeucrnpaBHOCTEN MOLYN4A

[ns nHgmMkauum HenmcnpaBHOCTEN MOryT UCNoSib3oBaTbCa MHAnKaTopbl SPEED un
STATE.

NHaunkaTopbl oToOpaxatoT Ko OLLMOKM KOPOTKUMU CEPUAMM BCTbILLEK C
MHTepBasiom NoBTopeHus 2 cekyHabl. MHaukaTtop STATE ncnonbdyetca ong
NHOMKaummn owmnbok 3arpysymka (Tabnvua 4.5), B ocTanbHbIX criydasax
ncrnonbsyetcs nHaukatop SPEED (Tabnuua 4.6).

Tabnuua 4.5
KonunyecTBO BCNbIWekK Bua owmnbKu
mHaukaropa STATE
1 OTcyTCTBYET OCHOBHAs NPOLUMBKA
2 Owwnbka 3anucu Bo flash-namaTb
3 HekoppeKkTHble AaHHblIE B OCHOBHOW MPOLUMBKE
4 HekoppekTHble AaHHble B HOBOW npolumBke (nocne Haxatus RESET
Ha4yHET paboTaTb OCHOBHAs NPOLUMBKA)
5 Ownbka Bepndurkaumm gaHHbIX nocne 0OHOBNEHNSA NPOLLMBKY
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Tabnuua 4.6

KonunyectBO BCnbileK

uHgmkaTopa SPEED Bua owmGku

HeuncnpaBHOCTb CxeMbl KBapueBOro reHepaTtopa 25MIMy

HewncnpaBHOCTb cxeMbl KBapLeBOro reHepatopa 32.768 kl'y

Ownbka obmeHa ¢ mukpocxemonn EEPROM

Owunbka obmeHa ¢ MuKpocxemon mandeckoro yposHs Ethernet

Owmnbka BHYTPEHHMX NepnEepUIHbIX Y3M0B MUKponpoLeccopa

OrcytcTtBme annapaTtHoro MAC-agpeca

N[O~ |IWIN|F

HewussecTHas owwmnbka

4.10 OuncTka KoHUrypaumn.

[Mpoueanypa O4NCTKM KOHJUrypaLmnm no3BonseT BepHYyTb BCe HACTPOMKU
KOHTponnepa K 3aBOACKMM ycTaHOBKaM. [1ns BbINOSIHEHUS 9TOW npoueaypbl
HeobXxoaAnMMO BbINOSTHUTL CNeayrLLYHo NocrnenoBaTelbHOCTbL AENCTBUN:

1) BKIIOYUTL NMUTAHME KOHTPOSSEPa;

2) HaXkaTb W NpogomkaTth yaepxmeaTtb kKHonky CLEAR;

3) KpaTkoBpeMeHHO HaxaTb kHonky RESET, npopomkas yoepxuBaTtb
kHonky CLEAR. NHgnkaTtop SPEED posmkeH ObITb noraiuen;

4) poxaaTbCa MOMeHTa BKNoYeHna nHamnkatopa SPEED, nocne 4Yero KHOMKy
CLEAR MOXHO OTNyCTUTb;

5) ooXOaTbCa OKOHYaHUA npolenypbl O4UCTKU KOHUrypauum (Bpems
OYUCTKM COCTaBNSAET OKOJSIO NMATU CEKYHA), O YEM ByaeT
cBuaeTenbCTBOBaTh nepexon nHankatopa SPEED B muratowmn pexxmm.
[Mpn o4nCTKE KOHPUrypauunm BbINOSHAETCS TECTUPOBAHME BCTPOEHHOM
9HeproHesaBMCUMON NamATU. Ecnn TecT NpoLwén ycnewHo, MuraHme
nugukatopa SPEED 6yneT cooTBeTCTBOBaTh YCTAHOBNEHHOM
nepekntodatenem SW2 ckopoctn obmeHa. Ecnu 6bina obHapyxeHa
HencnpaBHOCTb, NO OKOHYaHUK TecTa nHamkatop SPEED 6ygeTt
nHanumpoBaTb ownodky «Owmnbka obmeHa ¢ mmkpocxemon EEPROM»
(Tabnuua 4.6), npu 3TOoM paboTa KOHTpOsepa B LUTAaTHOM pexume byaet
HEBO3MOXHaA.

4.11 OBHOoBMNEHNE BEPCUIN BCTPOEHHOIO NMporpamMmHoro obecneveHmns

[ns obHoBNeHust BCcTpoeHHoro MO cnegyeTt ncnonb3oBatb YyTUANUTY
MBNetProg.exe.

B coctaB BcTpoeHHoro MO mogynsa BXoAUT HeM3MeHaemMasi YacTb — nporpamMmMa-
3arpysuuk, obecneumBatoLlasn 3arpy3ky BCTPOEHHOro NporpaMmMHoOro
obecneyveHuns no nHTepdgency RS-485 n Ethernet. Nporpamma-3arpy3ymk Takke
obecnevnBaeT NPOBEPKY LLENOCTHOCTM ynpaBnsawoLwen nporpammel npm copoce
NN NEPBOM BKINIOYEHUN NUTaHus. 1o OKOHYaHMM NPOBEPKU, ecnn TpebyeTcs
00HOBUTL BCTpoeHHoe O nnu B cogep>xMmomM namsatn nporpamMmm obHapyXeHbl
OLUNOKK, MOLYNb NEPEXOANT B PEXUM 3aHECEHUS yrpaBndaoLero NnporpaMmmMHOro
obecnevyeHuns. ATOT PEXUM MHANUMPYETCS MOCTOAHHBLIM CBEYEHMEM
nuamnkatopa STATE. Ecnu npouecc 3arpyskn ynpasnstoLlero MO 3aBepLuéH
ycnewHo, nHaukatopbl SPEED n STATE HenpepbIBHO CBETATCS B TEYEHUN
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OLHOW CEeKyHAbl, 3aTEM NepexoaaT B HOpMarbHbIA pexum paboTbl. Ecnn
npouecc 3arpyskn BctpoeHHoro MO 3aBepnnca ¢ owmbkon nugukatop SPEED
racHeT, a ungmkatop STATE nHgmumpyeT owmnbKy 3arpysymka (cm.n.4.9).
BHumaHue! B npouecce 3arpysku ynpasnsioLlen nporpaMmmbl BCe BbiXObl
MOAYISi NePeBOAATCS B COCTOSIHME «BbIKNIOYEHO», YTO MOXKET NOBSIUATL Ha
peXnMbl paboTbl MOAKMIOYEHHBIX UCNOSTHUTENBHBIX YCTPOUCTB.

5 Acnonb3oBaHue No Ha3HaA4YeHuIo

5.1 Mpun noarotoBke MOAYNS K MWCMOMb30BaHMIO HEobXoOMMO MPUHATH
criegylolime Mmepbl 6€30MacHOCTU:

- BCe paboTbl N0 MOHTaXy U YCTAHOBKE OCYLLECTBIIATL NPU OTKMHOYEHHOM
HanNps>KeHUU MNUTaHUs BCEX YCTPOUCTB CUCTEMbl (OOJKeH ObITb
BbIKIMIOYEH Takke yrnpaBnaoLWnn NepcoHarbHbIN KOMMbIOTEP);

- MOHTaX W TexHuyeckoe obcnyxmBaHne YCTPOUCTB, BXOAALWIMUX B
cucTemy, OOSDKHbI  OCYLLEeCTBNATLCA  NvuamMu,  MMeLWMMn
HeoBXoaMMbI YPOBEHb MOArOTOBKM M KBanNMUKALWOHHYO rpynny no
TexHuKe Be30MacHOCTUN He HXe TpeTbeMN;

- MOHTaX cucTeMbl Npon3BoauTb B cooTBeTcTBUM C YD n PL0.78.145-93
«Cnctembl N KOMNNEKCbl OXPaHHOW, MOXapHOM M OXPaHHO-MOXXapHOM
curHanuaaumn. lNpasuna npomnssoacTsa U NPUEMKU paboTy;

- Koprnyca ynpasrisieMbiX YCTPOMUCTB W ynNpaBnsAwoLlero KoMMnbioTepa
AOSTDKHbI  BbITb  MOAKMIOYEHbI K 0OWEeMy KOHTYpY 3aseMileHus W
coeauHeHbl ¢ 0bwumM NpoBogoM NpeobpasoBaTenen MHTeEPdENCOB.

SANMPEWAETCSHA npousBoautb paboTbl NO MOHTaXy M yCTaHOBKe
annapaTHbIX CpPeAcCTB CUCTEeMbl, B KOTOPOU MUCMOJSIb3yeTCA MOAYsfb, NMpwu
BKJTIOY€HHOM o6opyanoBaHum!

5.2 Mpn MOHTaxe Heobxoanmo obecneynTb 3as3eMsiieHMe CUCTEMbl B
cooTBeTCcTBUM C "[lpaBunamm yCTpOUCTBa 3SIEKTPOYCTAHOBOK". He gonyckaeTtcd
KpenuTb (ycTaHaBnMBaTb) Kopryca ynpaBrisieMblX YCTPOMUCTB W KOMMbIOTEPOB
HEenocpeacTBEHHO Ha He3a3eMsléHHble (He3aHyrNEHHble) MeTanundeckme
KOHCTPYKLMK 1 Kopriyca Apyrnx Npnbopos, Tak Kak OHU MOTyT BbITb COEANHEHDI C
CUMNOBbIMM KOHTYpPaMn 3HEProcHabXeHust M HaxoauTbCs Mo4 NoTeHunarom B
HEeCKOSIbKO AECATKOB BOJSIbT OTHOCUTESIbHO OOLLEro 3as3eMilieHust U CUrHanbHOW
3eMInU NIMHNKN CBA3M.

BHUMAHWUE! [oTteHumanbl curHanbHou "semnu" MoAayna He
AOJIKHbI pa3nunyatbcs 6ornee 4yemMm Ha 1 B Kak no NOCTOSAHHOMY, TaK M no
nepemMeHHoMy TOKYy. HecobniogeHne paHHoro TpeGoBaHUA MOXeT
NpMBECTU K HepaboTOCNOCOOHOCTU NIMHMMU CBA3U U/MNn BbIXoAy U3 CTPOSA
ApanBepoB nNMHUM cBA3u RS-485. B cnyyae HEBO3MOXHOCTU BbINOJSIHEHUSA
AaHHOro Tpe6oBaHMA HEOOXOAUMO NPUMEHATb CTaHAAPTHbIE NOBTOPUTENU
nuHum RS-485 ¢ ranbBaHNMYeCKOWN pa3Bs3KOM.

5.3 Ansa nuHun cBasm RS-485 HeobxoauMo Mcnonb3oBaTb CUMMETPUYHYHO
9KpPaHUPOBAHHYIO BUTYIO Mapy C HOPMUPOBAHHLIM BOSIHOBbLIM COMPOTUBIIEHNEM
120 Om+10%. MwuHumManbHoe ceyeHue npoBoAoB nNuHUK cBA3nM - 0,2 MM?
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(anameTp nposoga 0,5 mm nnu AWG24). JonyctMmas Tononornst IMHMU CBSA3K -
lWwnHa. MakcumaribHoe KONMM4ecTBO YCTPOUCTB B CErMeHTe JfUHUKM CBA3Un - 32.
MakcumanbHas annHa cermenTa nuHum cesasun - 1200 M. Ha KoHUaxX NUHUK CBA3U
OOSKHbl  ObITb  BKMIOYEHbl (YyCTaHOBKA COOTBETCTBYIOLIMX MNEepeMbld4ek Ha
npeobpasoBartene MHTepdENCoB N Moaysne) TepMMHaATOpPbI, Ha BCEX OCTalbHbIX
YyCTpPOMCTBaX TEPMUHATOPBI AOSMKHbI ObITb OTKIOYEHbI. Jllobble OTBETBNEHUS He
AOmKkHbl npeBbiwaTte 0,5 M (ecnn TpebyeTcss NOCTPOUTL TOMOJSIOMMKD CeTH,
OT/IMYHYIO OT LUMHHOW, UMW YBENUYUTb KONMYECTBO YCTPOMWCTB B JIMHUU CBA3WN,
HeobxoOuMMO uMcnonb3oBaTb penuTepbl). HecobniogeHne nepeyncreHHbIX
TpeboBaHUN MOXET MNPUBECTU K COKpaLLEHMIO MaKCUManbHO BO3MOXHOW ASIMHbI
NNHUKN CBA3N, YMEHbLUEHUIO MaKCMManbHO BO3MOXHOW CKOPOCTM 0BMeHa, MoXeT
Bbl3BaTb 3HAYMTENbHOE YXYyAWEHNe KadyecTBa CBs3M (MosiBieHWe OoLmbok
nepegayun gaHHbIX).

BHUMAHWUE! Bce ycTtponcTBa, nogkno4yaemble K JNUHUU CBA3MW,
uMmetroT Krnemmbl "A" (+) u "B" (-), npegHasHa4yeHHble ANs MNOAKMIOYEHUS
COOTBETCTBYHWLWMNX CUTHaNbHbIX npoBoAaoB uHTepcdenca RS-485. [pu
MOHTaXe HeobGXoAUMO COeAUHATb MeXxAay CcOoO60M OAHOUMEHHbIE KIIeMMbI.
CurHanbHble "3eMnu" Bcex YCTPOMCTB Ha OAHOW JIMHUU CBA3UN AOOJKHbI
ObITb coeauHEeHbl IM60 B OOAHOWN TOYKEe OTAeSIbHbIM NMPOBOAOM CevYeHuem
He MeHee 1 MM°, nu6o Mexay coGOW [AONOMHMTENbLHBLIM NPOBOAOM
YABOEHHOro ceyeHus (ABa npoBoaa oTAeNbHOM BUTOWN Napbl Kabens).

5.4 NoaroToBKa K UCNOMNb30BaHUIO MOLYIIS.

[Mocne TpaHCNOPTUPOBKM B XONOLHOE BpeMsa roga MoAyfb Heobxogumo
BblAepXaTb B YNaKOBOYHOW Tape Mpu KOMHATHOW TemnepaTtype B TeyeHue He
MeHee 1 vyaca ONA WCKNIOYEHUS KOHAEeHcauum Bnarm u BbIXoga W3 CTPOA
OTAENbHbIX 3N1IEMEHTOB.

[TopsaaoK NOAroTOBKM K UCMONb30BaHUIO:

1) pacnakynTte Moaysib;

2) ydbeantecb B OTCYTCTBMM MEXAHUYECKMX MOBPEXAEHUA Kophyca W

BHYTPEHHUX Y3/O0B;

3) oTKpOMTE KOPMYC MOAYNA, OTKPYTUB BUHTbI, KpensLimMe KpbILKY Kopnyca;

4) yéeoutecb B  OTCYTCTBUM  BUAUMbIX [OE(EKTOB  3fIEKTPUYECKOrO
NOBPEXOAEHNA KNEMMHbIX KOHTaKTOB M MeyaTHbix nnaTt (obyrnusaHue,
M3MEeHeHne LBeTa KOHTAKTOB W KOPMycoB coeguHuTenen, cnegpbl
KOPOTKOro 3aMblkaHus Lienen);

5) Bblbepute Tpebyembli KOMMYHUKALMOHHBLIA MOPT, YCTAHOBUB KOHTAaKTbI
SW2.1-SW2.3 B COOTBETCTBYIOLLEE MOMOXEHNE (€CriM BCE KOHTaKThI
SW2.1-SW2.3 3amkHyTbl — BblbpaH nopT Ethernet, nHaye BblbpaH nopT
RS-485);

6) ecnn BbIGpaH KOMMYHWUKALWOHHBLIA NOpT RS-485, yCcTaHOBUTE KOHTAKThI
SW2.1-SW2.3 B nonoxeHue, COOTBETCTBylOLlee Tpebyemon CKopocTu
obmeHa B nuHum RS-485 (Tabnuua 4.3), n yganute nepembliuky JP1,
eCIiM MoAyrb He HaxXo4MUTCH Ha OAHOM M3 KOHLIOB JIMHUWN CBA3W;

7) ycTaHOBUTE MOLYJSb HA MECTO aKcnnyatauumu;

8) nogkntoumTe nposBoga K BblOpaHHOMY KOMMYHWKALMOHHOMY MOPTY W
npoBoga NUHMK NuTaHusa (ana 6as3oBOro BapuaHTa WUCMOSHEHUS K CeTu
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220 B, pgna BapuaHTa ucnonHeHust «-01» - K WCTOYHUKY MNUTaHUS
MOCTOAHHOrO TOKa C BbIXOAHbIM HanpsbkeHnem 10 — 30 B, cobniogas
NOSIAPHOCTD);

9) nogkniounMTe K pasbémam X4 - X19, X21 npoBoga, COeAWHEHHbIE C
ynpasnsemMbiM 060pyaoBaHNEM;

10) 3aKkpomnTe KpbILKY KOopryca U 3aKpyTUTE BUHTbI, KPENALLNE KPbILLKY;

11) BKAOYMTE UCTOYHUK NUTaHMA Moaynsa. Moaynb rotoB K paborTe.

BHUMAHUE! JTrobble NoAKIYeHUsA HeobGxoaumo

OCYLUECTBNATb NPU BbIKIIIOYEHHOM MUTAHUU MOAYIA, KOMNbIOTEpa,
npeobpasoBatensa uHTepcencoB. KomnbioTep AOOMKEH ObITb
3a3eMIieH.

6 TexHU4YecKoe obcnyxuBaHue

6.1 TexHnyeckoe obcnyxmBaHne Mogynst HeobxogMMO MPOU3BOAUTL MpuU
BbIKMIOYEHHOM MUTaHUK, Mpy O0BeCToYMeHHOW nuHUKM cBaA3n RS-485 (Bce
YCTPOMCTBA Ha NIMHMUM CBA3WN OO0STKHbI ObITb BbIKIHOYEHbI) U MPU BbIKITKOYEHHOM
nepcoHanbHOM KOMMbOTEpPE.

TexHnyeckoe obcnyxnsaHue BKNOYaeT B ceba criegyolmne MeponpuaTus:

- OCMOTp BHelwHero Buaa npubopa. Heobxogumo ybeauTbca B
OTCYTCTBMN BUOMMBbIX MNOBpexaeHun npubopa, OTCYTCTBUM CredoB
KOPOTKOro 3amblkaHus (obyrnusaHue v T.0.);

- oyuctka npubopa oT nbiNn u rpasu. MNpu HeobxognmocTn npudop
cnefyeT 4EMOHTMPOBATD;

- nNpoBepKa HaAEXHOCTU 3akpensieHMsi TMpPOBOAOB B  KNEMMHbIX
BUHTOBbIX coeguHuTensax. NMpn HeoBXoaMMOCTU OYUCTUTbL KOHTaKTbI
xnon4yaTobymaxxHon MaTtepuen, NPonUTaHHOM CNMPTOM, U NOATSAHYTb
KNeMMHble COeaMHEHNS.

6.2 BbIKMOYEHME NUTAHUSA U OEMOHTaX MoAaynsa HeoOXOAMMO MPOU3BOAUTL
B creayowem nopsigke:

1) BbIKMOYNTL NUTAHNE MOAYS;

2) OTKPYTUTb BUHTbI U CHATb KPbILLIKY KOpMyca;

3) oTCcoEeanHUTL OT NNaTtbl Kabenu, KOTopbIMM MOAYSb NOAKMYAETCS K
BHELLUHUM YCTPONCTBaM;

4) oTcoeaMHWTb OT nnaTbl MNPOBOAA WCTOMHMKA MUTaHWUA W
KOMMYHMKaLMOHHOro nopra.

6.3 MOHTa)X M BKNOYEHUE MUTaAHUA MOAyNs HeoOXoAMMO MPOU3BOAUTL B
crneaytoLeM nopsiake:
1) npucoegMHUTL NPOBOAA MCTOYHMKA NMUTAHUS N KOMMYHMKALMOHHOIO
nopTa.
2) NnpucoeMHUTbL NPOBOAA BHELLHUX YNpaBNseMblX YCTPONCTB;
3) YCTaHOBUTb KPbILLKY 1 3aKPYTUTb BUHTHI;
4) BKNIOYNTb NUTAHNE MOOYNs.
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7 TeKylwmmn peMoHT

7.1 lMepevyeHb Haunbonee BepPOSATHbIX HeucnpaBHOCTEM npu pabote C
mMoaynem n cnocobbl X ycTpaHeHust npuBeaeHsbl B Tabnvue (Tabnuua 7.1).

Tabnuua 7.1
H YKaszaHus no yctpaHeHuIo
anmeHoBaHue ¥
Bo3MOXHble NPUYUHDI nocneacTBMM OTKa3oB U
HeucnpaBHOCTU 8
noBpeXAeHUN
Moaynb He HeucnpaBeH kabenb YcTpaHuTe HencnpaBHOCTb
obHapyxuBaeTcs Ethernet unu cetesoe ceTeBoro obopynosanHus. Npwu
npwn novcke KOMMYHWKaLMOHHOE HeobxoaMmMocTn obpaTuTecs K
obopynosaHus no obopynoBaHue CUCTEMHOMY agMWUHUCTPATOPY
NHTEpency HacTpoiiku 6paHgmayapa HacTponTte 6paHamayap. [Npu
Ethernet 3anpeLaroT npoxoxgeHue | HeobxoaAMMoCTn obpaTUTechb K
NakeToB JaHHbIX CUCTEMHOMY aJMWUHUCTPATOPY
HekoppekTHble ceTeBble 3aganTte KoppekTHble ceTeBbIE
HaCTPOMKHN HacTpounku. MNpun
HeobxoanmMmocTn obpaTuTecs K
CUCTEMHOMY aJMWHUCTPATOPY
Moaynb He [MepenyTaHbl MmecTamu [MomeHanTe mecTamn nposoaa
obHapyxuBaeTcs nposoga A n B nnHuu nnHUK cesasn RS-485
npu noucke cBa3n RS-485

obopyaoBaHua no
nHTEepency RS-
485

HeucnpaBHa nuHmna ceAasu

[MpoBepbTE NMUHNIO CBA3U U
KayeCTBO 3a3eMI1eHuns
nprubopoB.

HeBepHo ycTaHOBNEHa
nepembliyka JP1

[MpoBepbTe NpaBUIIbHOCTb
YCTaHOBKM nepemMblykm JP1

HeuncnpaBHa Mukpocxema
DD3 (npeobpasoBaTenb
ypoBHen TTL/RS-485)

PeMOHT BO3MOXEeH TONbKO Ha
npeanpuaTUmM-n3roToBuTene

HewuncnpaseH kBapLeBbIn
pe3oHaTop

PeMOHT BO3MOXXEH TONbKO Ha
npeanpuaTUmM-n3roToBuTene

YacTto TepsieTcs n
CHOBa
BOCCTaHaBNMBaeTCs
CBA3b C MOAYIEM
yrnpaBrieHus no
Ethernet

Hun3koe KayecTBO MOHTa)a
J1IBC

3ameHuTe naty-Kopabl

Kanan cBa3u Ethernet
neperpyxeH

Mpumnte mepsbl Ans
yBeNMYeHnsa NpomnyCckHON
cnocobHoctn JIBC nnu
onTMM3aLmm CETEBOIO
Tpaduka

HacTto Tepsaetcsa n
CHOBa
BOCCTaHaBnNMBaeTcs
CBSI3b C MOAYSEM
ynpasneHus no RS-
485

Hun3koe kayecTBO MOHTa)a
nHumn RS-485

3ameHuTe kabenb RS-485,
npuv HeoBxo4MMOCTM NOHN3bTE
CKOpOCTb OBbMeHa
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HavnmeHoBaHue
HeMncrnpaBHOCTHU

BoO3MOXHble NPUYNHDI

YKa3aHusA no yctpaHeHuro
nocneacTBMM OTKa3oB U
noBpeXAeHUU

[Mpw Hanu4uu ceAsn
C KOMMbIOTEPOM, HE
BKIOYalOTCH
HeKoTopble BbIXOAbl,
NHOMKaTOPbI
BKIHOYEHUS
BbIXO4oB paboTatoT

HapyLlueH KOHTaKT B
KNEMMHOM COeauHUTENe

BoccTaHoBuTe coegnHeHune

HapyLueH KOHTaKT B MecTe
Navkn KIemMMHOro
coeauHuTens K nnaTte

[Mponasnte coeanHeHne

HeuncnpasHa ogHa u3
Mukpocxem DA3...DAS
(ULN2003A)

3amMeHnTe HeUcnpaBHYyo
MUKPOCXEMY

[Mpw Hanu4uu ceAsn
C KOMMbIOTEPOM, HE
BKIOYAIOTCH BCe
UIN HEKOTOpble
BbIXOAbl,
NHOMKaTOPbI
BKIHOYEHUSA O4HOro
NITN HECKOJTbKNX
BbIXO40B He
paboTatoT

He noctynaet komaHga
ynpasneHus Bbixogamu

[MpoBepbTE HACTPOUKMK
nporpamMmMHoro obecneveHus
KOMMbloTepa

HeuncnpasHbl
COOTBETCTBYHOLLNE
ceBeToamonbl

3ameHunTe HeucnpaBHblE
ceeToanoabl

HeuncnpasHa nevyatHas
nnarta ycTtponcTtea (06pbIB
NpOBOAHMKA Un
HapyLLUEeHNe KOHTaKTa B
MeCTe nawnku)

YcTpaHuTe obpbIB Unu
nponasinte HepaboTatoLwmne
Lenu

HewuncnpaBHa Mukpocxema
DD2 STM32F107VCT6
(MuKponpoueccop)

PeMOHT BO3MOXXEH TONbKO Ha
npeanpuaTUn-n3roToBuTeNe

8 MapkupoBKa n nsiomémnpoBaHue

8.1.1 MapkupoBka MoAyns pacrnofiaraeTcsd Ha HWXHeW CTOpPOHE Kopryca
(ans BapmaHTa ucnomnHeHuss «-01») UnNnM Ha BHYTPEHHEW 4acTu Kopnyca (gng
©a30BOro BapmaHTa UCNOSIHEHUS) U COLAEPXKMNT:

- TOBapHbIM 3HAK U1 HAMMEHOBaHMeE NpeanpPUATUA-N3roTOBUTENS;
- HauMeHoBaHue npuodopa;
- 3aBOACKOW HOMEP;
- oA v KBapTarn BblNycKa;
[Mpn nocTtaBke Moaynsi MO crneunanbHbIM 3aka3am B BUAEe nevaTtHow nnarhbl
NN HECKONbKUX MOAynen, YCTaHOBIEHHbIX B OAWH HECTaHOApPTHbIA KOpnyc,
MapKMpPOBKa MOXET OTCYTCTBOBATb.
Ha neyatHoM nnate moaynsi HaHeceHbl MeTannM3npoBaHHble HagnNucu c
YCITOBHbIM 00O0O3Ha4YeHneM rpynnbl U3genuin n yHKUNOHANbHOIO Ha3Ha4yeHus
KNEeMMHbIX COeANHNTETEN.

O YnakoBKa

9.1 Moaynu ynakoBbIBalOTCSA B MHAMBUAYaNbHYIO NOTPEOUTENLCKYO Tapy —B

KOpOOKYy 13 KapTOHa U B NONM3TUINEHOBLIV NakeT.
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9.2 Mogynn nnombupyloTcst  opraHusauuen, npoBoasWEN MOHTaXHble
paboThbl.

10 XpaHeHMe U TpaHCNOpPTUPOBaHUe

10.1 XpaHeHne moaynsi AOSMKHO COOTBETCTBOBATbL YCINOBUSAM XpaHeHus 1 no
FOCT 15150-69.

10.2 B nomeuwieHnn Anst XpaHeHus He [OSMKHO ObiTb NapoB XMMWYECKM
aKTUBHbIX BELLECTB, BbI3blBAOLNX KOPPO3UIKO (KUCMOTbI, LLENOYN, arpeCcCUBHbIE
rasbl).

10.3 TpaHcnopTupoBaHme yrnakoBaHHbIX NPMOOPOB NPOMN3BOLAUTCS B KPbITbIX
TPaAHCMOPTHLIX CpeacTBax C Y4ETOM BEAOMCTBEHHbIX HOPMATUBHbIX JOKYMEHTOB.

10.4 YcnoBusa TpaHCcnopTUpoBaHMa npubopa [OofmkHbl COOTBETCTBOBATb
FOCT 15150-69.

11 CpeactBa UaMmepeHUst, UHCTPYMEHT U
NnpuUHaaneXXHoCcTu

[lepeyeHb KOHTPOMbHO-U3MEPUTENbHLIX MPUOOPOB U NPUHAANEXHOCTEMN,
HeobGxoauMbIX AN pPeMOoHTa MOAyns B YCMOBUSAX MacTEpCKOW, npuBedeH B
Tabnuue (Tabnuua 11.1).

Tabnuua 11.1

HanmeHoBaHue Ha3HaveHue JonycTtumasn sameHa
1. KoM6GuHupoBaHHbIN | U3mepeHne HanpskeHuid, | MynbtumeTtp «UT2002» unun
npnbop MY-64 BEMWYNH COMPOTUBIIEHNA | APYron C aHanormyHbIMm
pe3ncTopoB, N TOKOB B XapaKTepucTnkamm
Lensix CUCTEMbI
2. Ocumnnorpac C1- | UamepeHue Ocuunnorpad C1-102 nnu
112A ONMUTENbHOCTU U nodon ¢ aHanormyHbIMm
onpegenexHne opMbl XapakTepucTukamm
MMNYbCOB

[MpMmepHbIM  pacxoq MaTepuanoB, HeobXoAuMMbIA  ANA  TEXHUYECKOro
oOCnyXuBaHUs M pemMoHTa MOAYNs B TevYeHwe OAHOro roga akcnnyataumm,
npuBenéH B Tabnuue (Tabnuua 11.2)

Tabnuua 11.2

HaumeHoBaHue KonunuyecTtBO, I
Mpunon NMOC 61 TOCT 21931-76 20
KaHndgonb cocHoBas mapok A unn b TOCT 19113-84 10
Cnnpt atnnosbin TexHmndeckun FOCT 17299-78 50
AueTtoH TOCT 2603-79 30
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12 MNapaHTUK narotoBuTens

12.1 MNMpeanpuatne-n3rotoBuTeNb rapaHTUpyeT COOTBETCTBME  MOAYIS
TpeboBaHMaAM TexHuyeckux ycrnoBun TY 4372-001-91052586-2013 npwu
cobnogeHnn  npaBusl  TPAHCMOPTMPOBAHUS,  XPaHEHUsl,  MOHTaxa W
aKcnnyatayum.

12.2 [apaHTUMHBIA CPOK 3KCrnyatauumM CUCTeMbl YycTaHasnvBaeTcd 12
MECSILLEB C MOMEHTA Npogaxu.

12.3 Npu oTcyTCcTBMM B nacrnopte daTbl NPOAaXu WUnu neyatu npoaasua,
rapaHTUNHLIA CPOK UcUUCTIIETCA ¢ MOMeHTa npuemkun nagenmna OTK.

12.4 Mogynb, y KOTOPOro BO BPEMSI rapaHTUMHOrNO CpoKa Mpu YCroBuw
cobnogeHna  npasun  aKkcnnyatauMm U MoHTaxa 6ygeTr  OBbHapyxeHo
HEeCOOTBETCTBME 3asiBNEHHbIM TpeboBaHusM, ©e3BO3MEe3QHO pPEMOHTUpPYETCH
NN 3aMeHsIeTcsa NPeanpuUaTMEM-U3roToOBUTENEM.
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13 CBepgeHuda o6 nsrorosurtene

[pynna komnaHnn « TeuH Mpo», 125040, r. Mockea, 1-a yn. AAMckoro nons,
a. 28.

Web: www.twinpro.ru

e-mail: info@twinpro.ru

N3rotoeneH: OO0 «EC-npom», 443029, r. Camapa, yn. ConHeuvHas, a. 53,
nomewieHne H 15, Ten/dakc: (846) 231-10-11,243-90-90

14 CBMAeTenbLCTBO O NPUEMKE U YrTaKOBbIBaHUMU

14.1 Mogyne penenHoin  Elsys-RM-16C , 3aBOACKOW  HOMep
, W3roTOBMEH, NPUHAT, NPU3HaH rogHbIM On4 3KcnayaTaumm w
ynakoBaH OOO «EC-npom» cornacHo TpeboBaHusM, NpeLyCMOTPEHHbLIM B
AENCTBYIOLLEN TEXHNYECKON SJOKYMEeHTaL N,

Mpeactasutens OTK

MIT

Pacumdposka noamnucu Yucio, MecsIl, To

15 OaTta npoaaxwu

MCCTO JIA I€YaTH IpoJaaBia

Tlonmuce Pacumdooska Ilata oomaxku
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NMpunoxeHue 1 (o6sa3aTenbHoe)
Cnoco6bl nogkntoyeHusa moayna Elsys-RM-16C B CKY[ Elsys
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MpunoxeHue 2 (ob6a3aTensbHoOE)

PacnonoxeHune anemMeHTOB MHTepdenca Ha cxeme moaynsa Elsys-RM-16C
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