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Hacrosiiee pykoBojacTBo 1o 3kcruryatanuu (PD) pacmpoctpansercss Ha MoIupUKAIIH
moayist Al-19 cepun DCS-2000, npencraBnennsie B Tabnuie 1 (nazee Moaynb), U MpeaHA3HA-
YEeHO ISl O3HAKOMJICHHS JIUII, SKCILTYaTUPYIOMIUX MOIYJb, C €T0 YCTPOMCTBOM, MPHHIIUIIOM pa-
0OTBI, OCHOBHBIMU IpPaBUJIAMHU HIKCIUTyaTallud, OOCITYyKHBAHUSA, XPAHEHUS M TPAHCIOPTHPOBA-
HUSL.

Moaudukanuu MOIyJs, HE MpeacTaBieHHble B Tabmume 1, omucansl B PykoBoacTBe mo
skcruryaranuu "Moaynu cepunt DCS-2000 B3priBo3amuiiennsie. AJII'B.420609.014 PO".

JIOKyMEHT COIAEPKHUT TEXHUYECKHE XAPaKTEPUCTUKH MOIYJIA, a Takke MH(OopMaluio, He-
00XO0IMMYIO MOJIb30BATEIIO AJISl MPABUIIBHOTO MOJIKIOUYEHUS MOIYJIS.

Jlnst GoJiee MOHOTO MpeJcTaBiIeHus o pabore moayist B PD mpuBeneHa cTpyKTypHas cxe-
Ma MOAYJISI ¥ €€ OTMCaHue, CXeMa TOIKITI0OUEHHSI, IIOKOJIEBKA Pa3beMOB.

JIist mosrydeHust TONMOJHUTEIRHON nHpopManuu cM. Takxke: “VHTerpupoBaHHas cuctema
pa3paboTku npukiagHoro nporpammuoro oodecneuenuss CONT-Designer for Windows. Pykoso-
AcTBo mporpammucta”’, “Onucanue ¢pynkuuii 6ndmmorekn MODULE.LIB. PykoBoacTBO mojib-
3oBarens’”, “IlakeT mpukIaAHBIX MpOrpaMMm TecTupoBaHus KoHTposuiepoB OK-2000, DCS-2000
u DCS-2001. PykoBOJCTBO MO TECTUPOBAHUIO, HATAIKE U PEMOHTY MOJTyJIEH .

K pabote ¢ MoznyneM fomycKaroTcs LA, U3yYUBIIME HACTOSAIIMNA JOKYMEHT U COOTBETCT-
BEHHO aTTECTOBAaHHbIE.
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[ Mo1yb BBOJIa aHATIOTOBBIX CUTHANIOB Al-19

1 OIIMCAHUE U PABOTA

1.1 Ha3HayeHnue MoayJast

[TommHOE HaMmMeHOBaHWE MOIYJIS:

Mopnyas BBoaa anajiorosbix curnanos AI-19 AJII'B.426431.029 PD.

Monyne npeaHa3HadyeH i paboThl B COCTABE PAaCHpeIeICHHBIX CUCTEM YIPaBICHUS, UMEET
yeTeipe AuddepeHnnanbHbIX KaHata sl TOAKIIOUEHHS K HEMY IO YeTBIPEXIPOBOIHOMN cXeMe Tep-
MomeTpoB comnpotuBieHus tuna TCM-50, TCII-50 nnmu TCM-100, TCII-100 u npeobpa3oBaHus
MOJTy4€HHOTO BXOAHOT'O HANIPSDKEHUS B 12-TH pa3psaHbIi HUPPOBOM KOJI.

[Tocne mpeoOpa3oBaHusi U yCpeIHEHUS BEIIMYMH HECKOJIBKHX LU(PPOBBIX OTCYETOB, MOIY-
YCHHOE 3HAYCHUE TIepeIacTCsl TI0 JIOKAIBHOM ceTn 00pa3oBaHHOM uHTepdericom RS-485 (mporokon
MODBUS).

B 3aBucHMOCTH OT BENTWYHHBI U3MEPSEMOT0 COMPOTHUBICHUS MOAYJb BBHIMYCKAaeTCs B ABYX
MoauduKanusax, Kaxaas U3 KOTOPBIX JOMYCKAeT JBa BapuaHTa McHoiaHeHus. Jlanee paccMmarpuBa-
IOTCSI BADHAHTHI UCTIOJHEHUS, TIPE/ICTaBICHHBIE B Ta0mIe 1.

Tab6mumna 1
ObGo3navenne HIngp IIxkana usmepenus, Om
AJII'B.426431.029 AlI-19-00.00 40...90
AJII'B.426431.029-01.00 | AI-19-01.00 80...180

Monynu Al-19 B ucnonnenuu ".00", npeacrapneHHbie B Ta0nuie 1, He SBISIOTCS B3PHIBO-
3alUIICHHBIMU. DT MOJYJIA OTHOCSITCS K AJIEKTPOOOOPYIOBAHUIO OOIIETO MCIIONHEHUS, yCTaHAB-
JUBAIOTCSl BHE B3PHIBOOMACHBIX 30H M HE MOTYT OBITh COCIMHEHBI C TEPMOMETPAMHU COMPOTHUBIIC-
HUs, PaCIOJIOKEHHBIMU BO B3PBIBOOITACHBIX 30HAX, TaK KaK MX MCIOJHEHHWE HE 0OCCTeUrBaEeT He-
00XOTMMBIH YPOBEHBb B3PHIBO3AIIUTHI.

Mopynb siBIsieTCS BOCCTaHABIMBAEMbIM M PEMOHTOIPUTOJHBIM W3JEJIMEM, MpeTHa3HAUYCH-
HBIM JJISI KPYTJIOCYTOYHOU HEMPEPBHIBHOM KCIUTyaTallud ¢ BO3MOXKHOCTBIO MHOTOKPATHOTO BKJIIO-
YEHUS U BBIKIIOUCHUS DJICKTPONUTAHUS B TECYCHUE CYTOK.

Paboune ycnoBus 3KCIUTyaTalluu:

e TeMIlepaTypa OKpyxaromero Bo3ayxa oT Munyc 25° C no mitoc 60° C (6e3 KoHaeH caIuu
BJIATH);

® OTHOCHTEJIbHASI BIAXKHOCTh BO31yXa 10 85% mpu temmepatype mitoc 25° C;

e artmocepHoe nasienue ot 84 no 107 xlla.
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1.2 TexHu4yecKHe XapaKTePUCTUKH

OCHOBHBIE TEXHUYECKHIE XapaKTCPUCTUKU MOAYJIA IIPUBCACHBI B T8.6J'II/II_IC 2.

Tabmuma 2

HanmeHnoBaHnue mapamerpa 3HaueHHe mapameTpa
KonunuecTBo KaHa10B BBOAA 4
Jlnana3oH n3MepseMoro conpotusiaeHus, OM 40-90 nam 80 - 180
Bpewmsi kommyTanuu kaHajga MKC, He 6oJiee 100
Bpewmst npeobpazoBanusi MKC, HE OoJiee 100
Pa3psiiHOCTh aHamoro-1u¢poBoro npeoOpa3oBaHusi, OUT 12
OcHoBHasl MOTPEIIHOCTh MpeoOpa3oBaHus, MPUBEICHHAS K 0.2
JIMATIa30Hy U3Mepenuii, %, e 6oee ’
JlononHurenpHas TeMIepaTypHasi orpenHocTs, %o/ °C +0,01
BenuunHa TOka BCTPOEHHOI'O UCTOYHHUKA, MA 5
["anpBaHnYecKas pa3Bsizka MEKIy BHEITHUM CHCTEMHBIM
CTaOUITU3UPOBAHHBIM HCTOYHUKOM MUTAHUS U MUTAHUEM 1000
Moayis, B, He MeHee
Macca Mopyis, Kr, He 6osee 0,1
Wutepdeiic RS-485
KonunyecTBo kananoB uHTEpdeiica 2
ITpoTokon MODBUS
Hanpsbxenue nuranus Monyiis, B 18...36

1.3 ¥YecrpoiicTBo u padora

1.3.1 Koncmpykuusa mooynsn

Buemnuii Bug Moy s moka3zaH B npuiiokeHnd A. KOHCTpYKTUBHO MOJyJib BBINIOJIHEH B BU-
Jle MHOTOCJIOWHOM NEeYaTHOW IUIaThl YCTAHOBJIEHHOM B IUIacTMaccoBbld Kopmyc. Kopmyc mmeer
KpeIuleHus JUlsl YCTaHOBKY Ha ctanaapTHbei DIN-pensc.

B kxaudecTBe MHTEP(EHCHBIX Pa3bEMOB HCIIONB3YIOTCS coeanHuTeNn X1 1 X2, KoTophIe pac-
MOJIO’KEHBI Ha BEPXHEW M HUKHEW rpaHsax kopnyca. Coequnurtenb X1 npegHa3HayeH I MOIKIIIO-
YEHUS K MOJYJII0 CUCTEMHOI0 HCTOYHUKA MUTAHUS U JOKanbHOU ceth. CoenuHuTens X2 - i noj-
KIIIOUEHHUS] TEPMOMETPOB CONPOTUBIIECHUA. [Ipumep coequHeHHsI MOyJId C TEPMOMETPAMU COIPO-
TUBJICHUS IPUBEJEH B NPUIIOKEHUHU [

Ha topue kopmyca pacnonoxkeHnsl Tpu cBeroauona. Ceeroguoa “RXD” unaunupyeT npuem
nH(pOpMaIlMU M0 OJHOMY M3 KaHAJIOB JIOKaJdbHOU ceTn. CBeroaunon “TXD” uHauIupyeT nepenavyy
UHGOPMALIUU U3 MOJIYJIS TI0 OJHOMY M3 KaHaJOB JIOKAJIbHOW ceTu. [IpeprIBUCTOE CBEUEHHE CBETO-
muona “RUN” cBUACTETBCTBYET O TOM, YTO MOAYJIb HaXOJUTCS BO BKIIFOUEHHOM, pab04eM COCTOSI-
HUH, a B IPOLIECCOPHOM YCTPONCTBE MOJIYJI BBITIOJHSETCS paboyasi mporpamma.

1.3.2 Ilpunyun pabomul

Monyne npeHa3Ha4YeH il pPabOThI B COCTABE PACHpECICHHBIX CUCTEM yrpaBiieHus. Bcee
YCTPOWCTBA CUCTEMBI O0BbEIMHEHBI JOKAIbHONH MH(OPMAIIMOHHON CeThIo, paboTaromieil Mo mpoTo-
kory MODBUS (unTepdeiic RS-485), u umeror cBoii ceTeBoii ampec.

CkopocTh OOMEHa M CETEBOM aapec MOAYJIS 3aal0TCs MepeMbIYKaMH Ha TiaTe (CM. Ta0u-
iy 4 u Tabnuity 5).
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Moyns nNpuHAAIEKUT K yCTPOHCTBAM HUXKHETO ypoBHs. B cocTaBe ceTu oH paboTaer B Ka-
yectse “IIOJUYMHEHHOI'O” yctpoiicTBa, HCIIONHASA KOMaH/bl BEAYLIETO YCTPONCTBA.

Monynb cOCTOUT U3 ABYX OCHOBHBIX YCTPONCTB:

® YCTpPOMCTBA aHAJIOTOBOTO, YA;

e yCTPOMCTBA yIpaBieHus, YV.

VYA npennazHaueHo A7 GUIBTPAMK BXOIHBIX CUTHAIOB OT TEPMOMETPOB COMPOTUBIICHUS
¥ Ipeo0pazoBaHms THX CUTHAJIOB B Hanpsbkenue ot 0 1o 5 B.

VYV obGecneunBaeT mpeoOpa3zoBaHue cuUTHaiIoOB, Gopmupyembix YA, B 12-TH pa3psaHbIi
U poBoi Ko 1 paboTy MOJYJIsS B IOKAJIBHOM CETH.

CrpykTypHas cxema MOJyJisl, IOKa3aHHas B MPUJIOKEHUU b, copepxuT cienyromue QpyHK-
LIMOHAJILHBIE y3JIbL:

e CXEMa 3alUThl BXOJ0B aHAJIOTOBOro KoMMyTaTopa, C3;

BXOJHOU KOMMYyTartop, BK;

HCcTOYHUKYU Toka, UT1 — 1NT4;

BXOIHOH uddepeHInanbHbIii H3MEPUTENbHBIN yerumuTenb, MY
BTOpPUYHbIE UCTOUHUKH ntuTanus, UII1.. . UI13;

BTOPUYHBIN UCTOYHUK ONOpHOro HanpsbkeHus, BUOH;
aHanoroBo-uudpoBoii mpeodpaszosarens, AL
Mukponpoueccop, LITY;

onTomnapsl, OII;

¢dopmuposarens uarepdeiico RS-485, OU.

YA conepxur C3, BK, UT1, UT2, N1V, UIIl, BUOH, ALII.

VYV copepxut LI1Y, OI1, ®U, UI12, UII3.

[puniun paboTel MOAYIIS COCTOUT B cienyromeM. Mcrounuku toka UT1 — T4 Gpopmupy-
0T TOKM HOMUHAQJIBHOW BENWYHHBI 5 MA. [[J1s1 H3MEpEeHHsI CONPOTUBIIEHUS TEPMOMETPOB COIPOTHB-
nenus B nuanaszone 40...90 Om ycunenue MY yBennuuBaeTcsa B 2 pas3a Mo CpPaBHEHHUIO C JUaIa3o-
HOM 80...180 OM ¢ nmoMombto nepeMbruku J1. YkazaHHBIM Juana3oH U3MEPEHHUs CONPOTHUBIICHUS
COOTBETCTBYET LIKaJe TEMIIEpATyp:

e 11 TCM-50 ot munyc 45° C no rutoc 185° C;

e s TCII-50 ot munyc 50° C no muttoc 210° C.

Ecnu nepeMbIuka OTCYTCTBYET, TO IIKala U3MEpPEHUs conpoTuBieHus cocrasisier 80...180
Owm. B stom ciyuae ucnosb3yrorcst gatuuku tuna TCM-100 u TCII-100 B yka3aHHOM BbIIIE aHa-
[Ia30HE TEMIIEpaTyp.

BxonHoi curnain uepes cxemy 3amuThl C3 noctynaeT Ha BXxoaHoM kommyTarop BK. [lanee
ATOT CUTHAJI MOAAeTCs Ha BXoA AuddepeHnnanbHoro u3MepuTeNbHoro yeuurens 1Y, BeImoiHeH-
Horo Ha nipubope Tuma AD620 dupmer ANALOG DEVICES.

C BBIXOa M3MEPUTEIHHOIO YCHJIMTENS CUTHAJ MOCTYNAeT Ha BXOJ aHaJOro-Iu@poBOro
npeoOpasosarens (ALII) tunma AD7893, cBsI3aHHOTO ¢ MHUKPOIPOIIECCOPOM IO TOCIEI0BATEIBHO-
My niepudepuitnomy unTepdeiicy SPI.

VYrpasneHnue BpIOOPKOW BXOAHOTO KaHaja mpou3BoAsaT curHainel AO, Al, koTtopeie dhopmu-
PYIOTCSI Ha BBIXOZI€ NTApaJIJIENIbHOTO MOPTa MUKPOIPOLIECCOPA.

B kauecTtBe ynpaBiSOIIETO YCTPOWCTBA MOZYJISI HCHOJIB3YETCS MHUKPOIIPOLECCOD
ATmegal62 pupmbr ATMEL .

Hapsany c¢ MuxpokontposuiepoM B coctaB L[IIY BXoauT ycTpoHCTBO OXpaHHOrO TailMepa
Watchdog. Ecnu B Teuenue 1,6 ¢ He MpOUCXOAUT MPOTrPaMMHON MOJAEPKKH OXpPaHHOTO Taiimepa,
MPOMCXOIUT anmnapaTHblil copoc LIITY.

[Tocne momyuyeHus: 1aHHBIX 00 M3MEPEHUSX MPOU3ZBOJUTCS UX MpPOrpaMMHas (UIbTpaLUs;
OT()UIBTPOBAHHBIE 3HAYEHUs 3alUCBIBAIOTCSA B ompeaeneHHble peructpsl O3Y, nocTynHble Uis
yrenus “BE/IYIINM” ycrpoiictBom no cetu RS-485.
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Ecnu no cetn RS-485 mpuxoaur 3anpoc Ha urenue pabounx peructpos ot “BEJIYIIEIO”
YCTPOWCTBA, TO KOJOBbIE KOMOMHAILIMY 3aIpoca, MpeicTaBIeHHbIe CUTHanaMu untepgeiica RS-485,
¢ nomomsio popmuposateneit DU (muxpocxembr MAX3088) mpeoOpa3yroTcsi B CUTHAJIBI yPOBHS
TTJI, xoTopsie, B CBOIO OYEpE/lb, MOCTYIMAOT HAa BXOJ BCTpoeHHOro B Mukpompoieccop USART. Ilo
3ToMy (akTy popMuUpyeTcs mpepbiBaHKe, IPOUCXOANT MOATOTOBKA U Tiepeadya OTBETa.

®U, BrimonHeHHbIe Ha 0a3e MukpocxeM MAX3088, ¢ momomrsto OIT u UI13 ranpBaHmYecKu
M30JIMPOBaHbI OT APYTUX YCTPOUCTB MOYJISL.

[Tutanue wmomyneit Al-19 ocymecTBisercss He CTaOMIM3UPOBAHHBIM HAIPSIKECHUEM
+18..36B. MomHocTh, moTpebisieMas MOIyJieM OT UCTOUHMKA MMUTaHUs, HE TIpeBbIIIaeT 5 BT.

Bropuunsie ucrounuku nuranus WII1, W12, UII3 ranpBaHuuYecKHn HU30IUPYIOT NMUTAHUE
MOJyJIsl OT CUCTEMHOro HcrouHuka nutanus. UI11, npeobpasys BXOAHOE HANpPSKEHUE B HATIPSIKe-
Hue +12 B, obecnieunBaeT nuTaHue aHajaoroBoi yactu moxayns. MI12, mpeobpasys BXoaHOE HaAMpsI-
JKEHUe B HampsbkeHue +5 B, oOecrnieunBaeT nutanue nudpoBeix MukpocxeM YVY. UII3, mpeobpazys
BXOJITHOC HAIpsDKCHUE B HampshkeHue +5 B, obecreunBaeT nuranue OyQdepHBIX peodpa3oBaTeieii
unrepderica RS-485.

CornacoBaHue Harpy3oK JOKalbHOW MH(DOPMALIMOHHOW CETH, 0OYCIOBICHHBIX MPOTKEH-
HOCTBIO CETH U KOJMYECTBOM MOJKIIOYEHHBIX K HEW MOJyJIEH, BBIIIOJIHAETCS C IIOMOIIBIO NIEPEMBbI-
gyek J11...J16. Ycranoska nepemsruku J13 (J16) noakimouaer pesuctop 100 Om Mexay muHamMu
“A” u “B” unrepdeiica RS-485. YcranoBka nepembruku J12 (J15) moakmrogaeT TepMUHATBHBINA pe-
suctop 3,3 kOM coenunenHblit ¢ muHoi SHIELD x nuaum B. YcranoBka nepemsruxu J11 (J14)
MOAKIIOYAET TEPMUHAIBHBIA PE3UCTOP, MOAKIIOYEHHBIN K muHe +5 VS (nmutanue MAX3088) k nu-
HUU A.

[{oxoneBKkH pa3beMOB MOAYJS MpHUBEACHHI B npuioxkenun B. [Ipumep moaximroueHus tep-
MOMETPOB COINPOTUBIICHUS MPUBEIEH B MpuiioxkeHuu [. PacnonokeHue nmepeMbIuek Ha IUIaTe Mo-
JlyJis IOKa3aHo B MpuioxeHuu /1.

1.3.3 Ilpozpammnoe obecneuenue
[Iporpammuoe oOecriedyeHre MOAYJS MPeayCMaTpUBAET aHAIOTrO-UU(ppPOBOE MpeodpazoBa-
HUE BXOIHOTO CHTHaja, (QWIBTPAIUIO pe3yJibTaTa M3MEpPEHHs, MHIUKAIMI0 PabOTOCIIOCOOHOCTH
MOMYJIA ¥ MH(POPMAITMOHHBIN OOMEH ¢ BEIyIIMMH YCTpoiicTBaMu 110 ipoTtokory MODBUS.
CrtpykTtypa peructpoB O3Y mMoayns, ZOCTYMHBIX MOJIb30BATENIO, MPUBEAEHA B Ta0muIiie 3.
Tabmuna 3

MaccuB Bx0/10B (pacmnonoxxeH B SRAM)
00 | OrdunsrpoBanHoe 3HaueHue kanana 0 (12 pa3psiioB)
01 | OrdunprpoBanHoe 3HaueHue kaHama 1 (12 pa3psaoB)
02 | OrdunprpoBanHoe 3HaueHHe Kanana 2 (12 pa3psoB)
03 | OrdunprpoBanHoe 3HaueHue kaHana 3 (12 pa3psaoB)
04 | He ucnonb3yercs
05 | He ucnoap3yercs
06 | He ucnonb3yercs
07 | He ucnoap3yercs

MaccuB coctosiHmi (pacmonoxed B SRAM)

08 | Munukarop nporpecca

09 | He ucnonb3yercs

10 | CyeTunk BHEMTHUX COPOCOB (110 OXPAHHOMY TaliMEpY)

11 | MagukaTtop ommbok (2: ommbka Flash, 3: ommbka SRAM, 4: ommbka EEPROM)
12 | CyeTunk cOpOCOB MO MUTAHUIO

13 | CereBoii aipec, CYUUTAHHBIN C JUKAMIIEPOB

14 | Tun monyns

15 | IIporpamMMHas Bepcust
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Kaxnapie 10 mc LITY npoBoguT onpoc aHalIOroBbIX BXOJOB Moayis. Jljig 3TOro BXOAHOMU
KOMMYTATOp TEPEKITIOYACTCsl Ha HYXHBIM KaHan u npousBogutcs 3amyck ALIL [ns dunsrpanuun
BXOJIHOT'O CHTHaja MPOU3BOAMUTCS 16 m3MepeHuid mo kaxxaomy kaHamy. ITocie HaGopa komndecTBa
M3MEPEHU, TOCTaTOYHOTO ISl YCPEIHEHUs, U3 MOJTYyYeHHOr0 MaccuBa, oTOpachiBaeTcs 4 MUHU-
MaJIBHBIX ¥ 4 MaKCUMAaJIbHBIX 3HAUEHUSI, 10 OCTABIIUMCS 8 BBIUUCIAETCS CpeaHee apu(MeTHIECKoe
3HAUYEHHE U 3amuchIBaeTcs B peructpel O3Y.

[MoctosinHas ¢unbrpanuu (Ty) mpencraBiaser coOOl YUCIO 3HAYEHUH B MacCHBE M3MeEpe-
auii. ITo ymomyanuto Ty = 16. 3nauenne Ty cuuteiBactcss u3 EEPROM u MoxkeT ObITH M3MEHEHO
JUISL KQXKJO0ro KaHalla MpH MOMOIIM crlienuanbHoi komanabl 3andcu B EEPROM; s 3anucu uc-
N0JIb3yeTCs YeThipe 16-pa3psaaHbIX perucrpa.

[Tpu otcyTcTBUM 0OOMEHa JaHHBIMU C MOAYJIEM XOTS OBl 10 OTHOMY M3 KaHAJIOB B TE€UEHHE
2 ¢, IpOUCXOUT IporpaMMHbIi niepesamnyck LIITY. Oto cienyer uMers B BUAY MpHU OLIEHKE pexuMa
paboThl MOMTYJIS IO CBETOAMOAHBIM MHIMKATOpaM; Ha MEPHOJ Nepe3anycka U MHULIUAIN3alud WH-
qukarop “RUN” He ropuT uinu roput noctositHHo. CeTeBol aipec MOYJIsl CYMTHIBAETCS C COOTBET-
CTBYIOIIMX MEPEMBIYEK OMEPAMOHHON CUCTEMON MOCTOSHHO; CKOPOCTh OOMEHA CUUTHIBAETCS C Ie-
pPEMBIYEK TOJIBKO MPU UHUIMAIHU3AINHN (TIepe3aIryCcKe) MOTYIIsL.

1.4 CpencrBa u3MepeHHUsl, HHCTPYMEHT U NPHUHAAIEKHOCTH

Moy, HCIONB3YEMBIH B Ka4eCTBE U3MEPUTENFHBIX KaHAJIOB W MPHUMEHSIEMBIN B cdepax
pacrpoCcTpaHeHHs TOCYJApCTBEHHOTO METPOJIOTHYECKOTr0 KOHTPOJIS U HaA30pa, MOMJICKUT NepBUY-
HOM TOBEpKe 710 BBOJA B KCIUTyaTallMIO U MEPUOANYECKON MOBEpKE B Mpoliecce 3KCIuTyaTauuu. B
OCTAJIbHBIX CITy4YasiX MOJyJIb KalIuOpyeTcs.

[lepronnyeckas moBepka (KanuOpOBKa) MPOUZBOAMUTCS B CPOKH, YCTAHOBJICHHBIC TIPEATIPH-
ATUEM-TIOTPEOUTENIEM B 3aBUCUMOCTH OT YCJIOBHH M OCOOEHHOCTEH 3KCILIyaTallui, HO HE Pexe oJl-
HOro pa3a B JBa roza. [loBepka (kaanOpoBKa) MOYJIsl BBIMOJIHSAETCS B COOTBETCTBUM C MHCTPYKLIU-
eil “Monynu cepun DCS-2000. Meroauka nosepku” AJII'B.420609.019 U1.

1.5 MapkupoBka

MapxkupoBka MOy TOJDKHA ObITh HAHECEHA HEMOCPEACTBEHHO Ha M3JEINE MM Ha MpU-
KpeIIsieMbli K M3/1€IMI0 HAaKJIa{HOW 3JIEMEHT U COAEPIKaTh:

e HauMeHOBaHUWE W (WIN) mH(p H3AEIHS;

® TOBapHBIN 3HAK WK HAMMEHOBAHUE MPEANIPHUITUSA-U3TOTOBUTEIS;

® 3HAK YTBEP)KACHUS THIIA CPEICTB U3MEPEHUII,

® 3aBOJICKOM HOMEp U IO/l BBIITyCKa.
[Tpumeuanue. 3HaK yTBEpXKIEHUS THIIA JOMYCKAeTCSd HAHOCUTh HAa THUTYJIbHBIC JIHCTHI SKCILTyaTa-
[IUOHHOH JIOKYMEHTAIIMH TUITOTPAPCKUM CIIOCOOOM.

1.6 Tapau ynakoBka

TpancnopTHas Tapa, B KOTOPOU MOCTABJISIFOTCS MOJTYJIH, TIPEICTABIISIET COOOM TOMIAThIA He-
Pa300pHBIiA, IUIOTHBIH SAIUK ¢ TOPLUEBBIMU CTEHKAMHU, COOpaHHBIMU Ha YeThIpex IulaHkax. Ha smmk
HAHOCATCA OCHOBHBIE, TONIOJIHUTENbHBIE U NpeaynpeauTenpublie 3Haku o 'OCT 14192. Buytpen-
HUE CTEHKU suimKa oOuThl (BbicTianbl) Oymaroit BY-b mo 'OCT 515-77. Ilepen ymakoBKOW B
TPAHCHOPTHYIO Tapy MOJYJIM IOMEUIAIOTCA B YKJIQAOYHBIM SIUK. YKIaJOUHBIN AMIMK IPECTaBIs-
et coboii ¢pyTisap u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B onHOM TpaHCHOPT-
HOM s1uKe pazmeniaercs 20 yKiIaJl04HbIX SLIUKOB.

[Ipn HEOOXOAMMOCTH HOBOM TPAaHCHOPTHUPOBKU YIIAKOBKY MOJYJIEH ClelyeT IPOU3BOAUTH B
HOPMaJIbHBIX KIIMMaTHYECKUX YCIOBUAX B CIIEIYIONIEH OCIEA0BATEIbHOCTH:
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1. Kaxxaplit MOZlyJIb 3allauBaeTCs B MOJMITHICHOBBIA MAKET U YKJIAAbIBAETCA B OTIEIbHYIO
KOpPOOKY BMECTE C COMPOBOIUTEIBHOMN TOKYMEHTAIHCH.

2. KopobOku ¢ moaynsaMu B konuyecTBe 20 IIT. yIaKOBBIBAIOTCS B YKJIAJAOUYHBIN SAIMIMK. YK-
JAJ0YHBIN SIIUK IMOMENIaeTcsi B TapHBIA. [IpoMexyTkn 3amoaHuTe ToppupoBaHHBIM KapTOHOM T-
30, TTOCT P 52901-2007;

3. TpaHCHIOPTHBIN SLIUK MapKUPYETCSL:

- MaHuNyJAUMOHHBIMU 3Hakamu: "boutcs ceipoctn", "Bepx. He kanToBats", "OcTOpokHO,

xpynkoe'";
- OCHOBHBIMHM HAJIUCSAMHU - IIOJHOE WJINM YCIOBHOE€ HAMMEHOBAHME IPy30I0JydaTelts,
MYHKTa Ha3HAuUEHUs C yKa3aHUEM, P HEOOXOIMMOCTH, ITYHKTa IEePEerpy3KH;

- JIOTIOJIHUTEIbHBIMU HAJIHUCSIMH - TIOJHOE WM YCIIOBHOE HAUMEHOBAaHUE I'PY300TIIPABU-
TeNsl ¥ HAMMEHOBAHME ITyHKTa OTIIPABJICHHUS;

- MH(QOPMALMOHHBIMU HAJMHUCAMHU - MAacChl OPYTTO U HETTO TPY30BOr0 MeCTa B KHUJIOTPaM-
Max, rabapuTHBIE pa3Mephl IPYy30BOI0 MECTa B CAHTUMETPAX U 00bEM I'Py30BOTO MecTa B
KyOMYECKHX MEeTpax.

TpancnopTHas MapKUpOBKAa HAaHOCUTCS Ha (paHEpHbIE WIM METaJUIMYecKue sipibIku. Ilops-
JIOK pacroyIoKeHUsI MapKUPOBKH Ha 0HOM 13 00KOBbIX cTeHOK cooTBeTcTBYeT 'OCT 14192 Ha Ta-
py. MapKupoBKy HaHOCAT KpackKoil 1mo Tpadapery UM OT pyKu OBICTPO BBICHIXAIOIIEH, BOJOCTOM-
KO, CBETOCTOMKOM, COJIECTOMKOMN KpacKoM, MPOYHOI Ha CTHpaHHUE U pa3MmbiBaHue. OCHOBHBIC HAI-
nUcH HaHocsATcs BbICOTOM 30 MM. [lononHUTENbHBIE U UH(OPMALIMOHHBIE HAAMMUCH HAHOCATCS BbI-
cotoit 10 mm.

[Mocne yxnanku MoayJieil B TapHBINA SIIMK, TOCIETHUI OOTATUBAETCS MO TOPLAM CTaJbHOU
nenbHou sieHToi ceyeHueM 0,4x20 mm u miom6upyetcs. [1moMObl 1 npenoTBpalieHust oT Io-
BPEKACHUS NIPU TPAHCIIOPTUPOBAHUM PACIIONAralOTCs B INIyXUX OTBEPCTUSAX OOKOBBIX CTEHOK M 3a-
MIMIIAI0TCSA CKOOAMM.

B Teuenue rapaHTHITHOTO CpoKa MOTPEOHUTENb TOJKEH COXPAHATh YIAKOBKY (yITaKOBOUHBIN
Y TPAHCHOPTHBIN SIIUKH), B KOTOPOM NMPUOBUIH MOAYJIH.

2  HCHOJIB30OBAHME 110 HASHAYEHHAIO

2.1 DOxkcmiyaTaluOHHbIE OTPAHUYEHHS

[Ipu skcruTyaTanuyu MoTyssi HEOOXOAMMO CJIeI0BaTh BCEM PEKOMEH/IAIMSIM B TIOJTHOM COOT-
BETCTBUU ¢ pazaenamu Hacrosmiero PD. Kpome Toro, He0OX0AMMO BBINOIHATH MECTHBIE HHCTPYK-
1IUHU, ACHCTBYIOLIME B JAHHON OTPaC/IH MPOMBIIIJIEHHOCTH.

2.2 TloaroroBka MOIyJsl K HCIOJIb30BAHUIO

[Tocne momydeHusi, AIUTEIBHOTO XPAHEHUS WM TPAaHCIOPTHPOBAHWS MOAYJECH B TpaHC-
HOPTHOH Tape HeoOXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCHOPTHOTO U YKJIQJOYHBIX SIIMKOB
U IIPOBEPUTH LIEIIOCTHOCTH YIIAKOBKH.

[Ipu oOHapyXkeHUU HAPYLICHUS [EIOCTHOCTH TPAHCIIOPTHOW WIIM YKIIAIOYHOH Tapbl HEOO-
XOJMMO COOOIIUTh O HApYIIEHUH MPEANPHUATHIO - U3rOTOBUTENO. JlanbHeimas sKCIuTyaTanus Mo-
ZlyJIsl BO3MO>KHA TOJIBKO C pa3pelIeHUs] IPEANIPUATHUS - U3TOTOBUTEIISL.

Ecny 1enocTHOCTh Tapel HE HapyIIEHA, MOAYJIb CIEAyeT U3BJICYb U3 YIIAKOBKH, IIPOBECTU
BHEIIHUHA OCMOTP Ha OTCYTCTBHE MEXAHUYECKUX IMOBPEKICHUN U IPOBEPUTH €0 KOMIUIEKTHOCTb.

B cirydae xpaHeHHs WM TPaHCIIOPTUPOBAHUS MOAYJISI IPH TEMIIEPAType HUXKE HYJISA rpamy-
COB, BBIJEPXKaTh €r0 B HOPMaJIbHBIX YCJIOBHSX B TeueHUe 12 4yacos.
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2.2.1 Iopaook ycmanoseku

Hepeﬂ Ha4YaJiIoOM MOHTa)xXa MOAYJIb CJICAYET OCMOTPETh LCJIOCTHOCTb 3JICMCHTOB ILJIATHI,

[IEYaTHBIX IIPOBOIHUKOB U OTCYTCTBUE ITOBPEXKICHUN pa3bEMOB.
[Ipn nepBOHa4YaIBHON YCTAaHOBKE MOJYJIEH CIEAYET BBIIIOJIHUTH CICIYIOIUE NCHCTBUSA:

- ¢ TIOMOIIBIO MepeMbIyeKk J2-J7 B COOTBETCTBUU ¢ TaOiHIeH 4 yCTaHOBUTH JIOTHYECKUI

CUCTEMHBIN azipec MoayId (cM. mpumedanue 1, 2);

Tabnumna 4

ITos0:xeHne nepemMbryex Aznpec Ios0:xeHne nepemMbryex Anpec

J2 | J3 | J4 | 35 | J6 | J7 | w2 a3 a4 ] 95| g6 | I7 | o
0* N 32
N 1 N N 33
N 2 N N 34
N N 3 N N N 35
N 4 N N 36
N N 5 N N N 37
N N 6 N N N 38
N N N 7 N N N N 39
N 8 N N 40
N N 9 N N N 41
N N 10 N N N 42
N N N 11 N N N N 43
N N 12 N N N 44
N N N 13 N N N N 45
N N N 14 N N N N 46
N N N N 15 N N N N N 47
N 16 N N 48
N N 17 N N N 49
N N 18 N N N 50
N N N 19 N N N N 51
N N 20 N N N 52
N N N 21 N N N N 53
N N N 22 N N N N 54
N N N N 23 N N N N N 55
N N 24 N N N 56
N N N 25 N N N N 57
N N N 26 N N N N 58
N N N N 27 N N N N N 59
N N N 28 N N N N 60
N N N N 29 N N N N N 61
N N N N 30 N N N N N 62
N N N N N 31 N N N N N N 63

IIpumeuanus.

1. “\” o3Hauaer, 4to MepeMbIuKa yCTAaHOBJICHA.
2. 1lpu opranusanuu cetu RS-485 anpec “0” He ucnonb3yercs.
3. Jlsis yCTaHOBKM TMEPEMBIYEK HEOOXOAUMO CHSTH KPBIIIKY MOJAYJIS, BHIIOJHHUTH YCTa-
HOBKY NMEPEMBIUEK U 3aKPbITh MOAYJIb KPBILIKOM.
- ¢ momompio nepembrdek J8... J10 ycTaHOBUTH CKOpPOCTh OOMEHa 10 uHTepdeicy

RS-485, cm. Tabnuny 5.

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (499)707-1645 , (499)707-7379. E-mail : Emicon@dol.ru.
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Tabnuua 5
CkopocTh mepeaayu, INEPEMBIYKHA
oon J§ J9 J10
2400 - - -
9600 v - -
38400 - v -
115200 v v -
230400 - - v
460800 v - v
921600 - v v
921600 v v v
Ilpumeuanus.
1. “N” — nepemviuxa ycmanosnena, “-”’ — nepemvluka e yCmanosiena.

- Ecnu Tpebyercsi coriiacoBaHUe HAarpy30K JIOKaabHOW MH(OPMAIIMOHHOHN CETH, YCTaHOBHUTH
nepembruky J11..J16 - cM. paspen 1.3.2.

- ycranoBuTh Moayib Ha DIN — penbc Tuma DIN3 (TS 35/F6) umu DIN1 (TS32/F6);

- MOJKITIOYUTH K MOJYJIFO CUTHAJIbHBIC TIPOBOJIA M MIPOBOJIA TIUTAHUS B COOTBETCTBHH C I[OKO-
JIEBKOW pa3beMOB MOIYJIS.

2.2.2 Ilepeuunasa noeepxa

Eciii MOmyh MCTIONTB3YETCSl B KAUECTBE H3MEPHUTEIHHBIX KaHAIOB M MPUMEHsIETCS B cepax
pacnpocTpaHeHUs] TOCYJapCTBEHHOTO METPOJIOTUYECKOT0 KOHTPOJISI U Ha/l30pa, OH MOJIJIEKHUT Mep-
BUYHOU MOBEPKE /10 BBOJIA B IKCILTyaTaIHIO.

2.3 MHcnoab3oBaHWe MOAYJIs
[Ipexne yem Hayath paboTy ¢ MOIYJieM, HEOOXOIUMO O3HAKOMHTBCS C DKCIUTYaTaI[MOH-
HOM JOKYMEHTAlUEW U KOHCTPYKIIMEH MOYJIS.

HpI/ICOCIH/IHeHI/IC U OTCOCAUHCHUE PA3bEMOB MOAYJIA HOJDKHO IMPOMU3BOAUTHCA IMPU OTKIIIO-
YCHHOM IIMTaHHH.

3 TEXHHMYECKOE OBCJIYKUBAHUE

Paboraromuii MOAyIb TEXHUYECKOTO 00CITYKUBAaHUS HE TpeOyeT.

4 TEKYIIAHA PEMOHT

Monynb sSiBAsieTCSl BOCCTAaHABJIMBAEMbIM U PEMOHTOIIPUTOAHBIM H3zenueM. B mepuoa sxc-
TUTyaTaluy B CIy4asx, He TPeOYIOIUX 3aBOJCKOTO peMOHTa (MJIM BbI30Ba OpUTalbl MPEATNPUSTHUS-
W3TOTOBUTEISI) TIOTPEOUTEIO pa3pelraeTcs CBOMMH CHUJIAMH MPOU3BOJIUTH 3aMEHY BBIMISIIINX U3
CTpOst MOJTyJIeH ¢ ucnosib3oBanuem 3UIL.

CBelleHHsT 0 HEMCITPABHOCTSX 3aHOCATCS B paszzen ““YdeT HEMCIPAaBHOCTEH MPH dKCIUTyaTa-
MK’ Macmopra.
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S TIPABUJIA XPAHEHUA

XpaHeHue MOIYJsl MOXKET OBbITh KPATKOBPEMEHHBIM (TapaHTUIHBIM) U JUIUTEIBHBIM B OTarl-
JMBAEMOM XPaHUJIHILE.

["apanTuiiHBIA CPOK XpaHEHUSI MOJYJISl C MOMEHTA U3rOTOBJIEHUS: 42 Mecsla.

Cpok IJIUTENBHOI0 XpaHEeHUs1 MOJYJIs B OTarIMBaeMoM xpanunuuie: 10 ser.

[Tpu XxpaHeHUU MOAYJIS CAelyeT BhIICPKUBATD CIEAYIONINE TapaMeTPbl OKPYKAIOIIEH cpeibl:

- B OTAIIMBA€MOM XpaHWJIUIIE TeMIIepaTypa Bo3ayxXa AOKHA ObITh B mpefenax ot mitoc 5°C

no mioc 40°C, oTHOcuTenbHas BiIaxHOCTh 10 80% mpu temmneparype mioc 25°C 6e3 KoH-

JIeHCAIlH BJIary;

- coJiepKaHre KOPPO3UHHBIX areHTOB B aTMoc(epe XpaHUIUINA He JOTKHO MPEBHIIIATh:

e cepHucToro rasa 20 MI/M B CYTKH;

® XJIOPHCTBIX COJEi 2 MI/M’ B CYTKH.

Monynb nepes 3akiaAKod Ha JUIMTENBbHOE XpaHEHHE (IO MCTEUEHUH TapaHTHMMHOIO CpoKa
XpaHEeHUs1) TOHKEH OBITh IEPEKOHCEPBUPOBAH.

KoHcepBanys 1oykHa MPOBOAUTHECSA B MOMEILIEHUU NpU Temmeparype Bosayxa mumoc 20°C
+5°C 1 OTHOCUTETBHOH BiakHOCTH He Oonee 70% 6e3 pe3kux konebanui remnepatypsl. [lomere-
HUE JIOJDKHO OBITH 3alUIIEHO OT IPOHUKHOBEHUS B HETO aTMOC(EPHBIX OCAJKOB U KOPPO3UOHHO-
aKTUBHBIX Ta30B (XJIOp, CEPOBOJOPO, aMMHAK, CEPHUCTBIN a3 u Ap.). [Ipu mpoBeaeHnn paboT 1o
NepeKoHCepBalMy ciefyeT cobmoaats TpedoBanus 6ezonacHoct no 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE

TpancnopTHas Tapa ¥ ynakoBKa 00eCreYrBaIOT COXPAHHOCTh MOJYJISI IPH TPAHCIIOPTUPOBA-
HUU BCEMU BHUJAMU TPAHCIIOPTA: aBTOMOOMIIBHBIM, )KEJIE3HOAOPOKHBIM, BO3YIIHBIM (TIPH yCIOBUU
pa3MelIeHust MOlyJIsl B TEpPMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUHU C MPaBUIIAMU TPAHCIIOPTUPO-
BAaHMSI TPY30B HAa COOTBETCTBYIOIIEM BHJI€ TPAHCIIOPTA U MPU XPAHEHUU €r0 B TEUEHHUE CPOKOB, yKa-
3aHHBIX B pazzene 5.

TpancnoptHas Tapa nmpeacTaBiseT coO0M AOIMAThIA Hepa30OpHBIN MIOTHBIN SIIKMK C TOpLE-
BBIMH CTEHKAaMH, COOpaHHBIMH Ha YeThIpeX IUIaHKaX. BHyTpeHHHE CTEHKH sIuKa OOHUTHI (BBICTIIA-
Hbl) Oymaroit bBY-b o I'OCT 515-77.

[Tocne ykimagku Momyneld B TapHBIUA SIIMK, MOCIEAHHUI OOTATHBAETCS MO TOpPLAM CTalbHOM
nenbHOu NeHToi ceuenueM 0,4x20mm u mmombupyercs. [LnoMOb! 17s mpeaoTBpalieHus OT IOBpe-
JKACHUSI TIPU TPAHCIIOPTUPOBAHUU PACIIONAralOTCS B MIIYXUX OTBEPCTHUSIX OOKOBBIX CTEHOK U 3alllu-
natoTest ckobamu. [lepea ynakoBkoi B TPaHCHOPTHYIO Tapy MOJYJIM MOMEIIAIOTCS B YKJIaI04HbII
SIIUK.

3a30pbl MEXJly CTEHKaMHU SALIMKOB 3aMONHAIOTCA rodppupoBanHbiM kapronom T-30 TOCT P
52901-2007. Yxnamo4yHbli SIIUK TPEACTABISIET co0oi (yTisip u3 roppupoBanHoro kaprona T-30
I'OCT P 52901-2007.

[Tpu TpaHCTIOPTUPOBAHUHU YHMAKOBKA MOJYJIS TOJDKHA OBIThH 3alllMIIeHa OT MPSMOTO BO3JEHCT-
BUSI aTMOC(EPHBIX OCAIKOB.

TpancnopTupoBaHue BCEMU BHIaMU TPAHCIIOPTA MOXKET MPOBOJUTHCS B CAEAYIOIIUX YCIOBU-
AX:

1) temmepaTypa okpy:karomero sozayxa ot Munyc 50° C no moc 70° C;

2) OTHOCHTEJNbHAs BIXXHOCTh 98% mnpu Temmnepatype mitoc 25° C;

3) armocdeproe gasienue ot 12 xIla (90 mm pr.ct.) 1o 100 kITa (750 MM pT.cT.).

[Ipu nmorpy3ke u BBITPY3Ke MOAYJU HE OpocaTh, COOII0IaTh MEPhI MPEAOCTOPOKHOCTH OT MO-
BPEXKIACHUS TAPHOTO SIIHKA.

Ilocne morpy3ku B TpaHCIIOPTHOE CPEJCTBO SILUK 3aKPEIUIAETCS C LENbI0 UCKIOYEHUS BO3-
MO>KHOCTH €r'0 IIPOU3BOJIBHOTO MEPEMEILIECHUS.
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7 TIPABUJIA O®OPMJIEHUSA 3AKA3A

[Ipu odopmiennn 3akaza Ha MOAYIHM B OJaHKE 3aKa3a HEOOXOAUMO YKa3aTh CIEAYIOIIHNE
JTaHHbBIE:

e “HammeHoBaHHE” - yKa3bIBa€TCA MOJHOE HAMMEHOBaHUE MOIYJISl C y4EeTOM MoauduKa-
LK

e “BapwmaHT” - yKa3pIBaeTCsl BApHAHT MCTIOJHEHUS MOJTYJISI B 3aBUCHMOCTH OT TpeOOBaHUM
(cm. Tabnuy 1);

e “Kon-B0” - yka3bIBaeTCs KOJUYECTBO MOCTABIAEMBIX U3/ICINI JTAHHOTO HANMEHOBAHUS U
BapHaHTA.

Kpowme Toro, B G:1aHKe 3aKa3a MOTYT OBITH OTOBOPEHBI 0COOBIE YCIOBHSI MOCTABKU MOTYJICH.
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74 Mopyinb BBosIa aHaIoroBbIX curHaioB Al-19

IIpuioxkenue B

Homep HNnentuduxkarop
KOHTAaKTa CHUIHAJIa

1 GND

2 +24V

3 ov

4 B1 (RS-485)
5 Al (RS-485)
6 SHLD

7 B2 (RS-485)
8 A2 (RS-485)
9 SHLD

10 GND

HokoJieBKa cucTeMHOro pa3beMa moayJs X1

Homep Nnentuduxkarop Homep
KOHTaKTa CHI'HAaJa KOHTaKTa
1 OUTI OUT3 9
2 +IN1 +IN3 10
3 -IN1 -IN3 11
4 COM1 COM3 12
5 OUT2 OUT4 13
6 +IN2 +IN4 14
7 -IN2 -IN4 15
8 COM2 COM4 16

okoeBKa 00BEKTHOTO pa3beMa MOAYJIA X2
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Pacnoaoxxenue NMEePeMbIYCK HA IJIaTe MOOYJIsA
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