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BBeneHue

HacTosiwee pykoBOACTBO MO 3Kcnsiyatauuu (ganee no Tekcty - PO) pacnpocTpaHseTcs
Ha YCTponcTBO conpsbkeHnsa ¢ obbektom YCO-K 32.16.2Q-[1 (nanee no Tekcty — YCO-KQ)
NporpaMMHO-TEXHMYECKOro Komnsiekca “KOCMOTpPOHMKA”, BXoAsillee B COCTaB KOHTposnsepa
MeXaHu3MpoBaHHbIX KycToB ckBaxunH (KMKC).

PO cooepxuT cBedeHWs O CTPYKType, (PYHKUMAX WU npuHuMnax paboTbl v3genus,
BXOOSALWMX B €ro CocTaB annapaTHbiX CPeAcTB M NporpaMmmHoro obecneyeHusi, HeobxoaMMbix
ana  obecneyeHUs MOMHOMO WCMNOMb30BaHUSA TEXHUYECKMX BO3MOXHOCTEMW, MNpaBUITbHON
aKcnnyaTauumn n TexHm4yeckoro obcnyxmsaHums.

Onucanve wmogudpvkaumn unsgenusi, a TakkKe [Apyrme [OMNOSHUTENbHbIE CBeAeHUs,
OTpa)keHbl B COOTBETCTBYOLWMX pasaenax u B MNMpunoxeHnsax HacTosiwero P3.

Matepnan Hactoswero P3O npegHasHadyeH p[nsa  nepcoHana, OCyLWecTBSHLWero
NPOEKTUPOBaHNE, MOHTaX, MYCKO-Hanago4YHble paboTbl, aKChyaTauno, PEMOHT N TEXHUYECKOe
o6ecnyxuBaHne YCO-KQ.

QkcnnyaTauusa M3genust 4ofmKHa NPOM3BOAMTLCA NEPCOHANoMm, U3y4nBLLUMM PYKOBOACTBO
no aKcnsyataumm, UMeLMM HaBblk paboTbl C KOMMNbIOTEPHLIM 06opyaoBaHueM u 0.

MpumeHsiemble B HacTosaweM PO TepMuHbl 1 onpegeneHnsa cootsetctBytoT [OCT
26.005-82 “TenemexaHuka. TepmuHbl 1 onpegenexHnsa» ¢ uam. ot 01.07.1987r”, TOCT 8.009-84
‘l'ocypapctBeHHasi cuctema obecneveHnsa eguHcTea namepeHuin. Hopmupyemblie
MeTponornyeckme xapakrepuctmkm cpencts nameperHmn”, FOCT 8.595.2004 “Macca HedhTu u
HedTenpoaykTtoB”, TOCT P 8.615.2005 “UamepeHuns konnyecTea n3BnekaemMoro n3 Hegp
HedTU 1 HedTaHoro rasa”. Npu pacyete NnapameTpoB HedpTeA0ObIYN NCNOMB3YITCA METOLMKN
“OAO CyprytHedTerasa” - MH 470-2014, MH 471-2014, MH 472-2014.



1 ONMMCAHUE U PABOTA

1.1 HasHauvyeHue nsgenus

N3meputenbHbin moaynb YCO-KQ cnyxut ana  uvM3MepeHus HOpMUPOBaHHbLIX CUrHAsoB
NMOCTOSIHHOrO TOKa, CYUTbIBAHUA COCTOSIHUSA TenecurHanmsauuu,  noacyeTta MMNYnbCOB,
NpoBeAEeHNsI pacyeToB, BbINOSIHEHUA KOMaHA TeneynpasneHusi, obpaboTkm u nepegayu
pes3ynbTaTtoB namMepeHua no mHrepgencam RS-485, Ethernet. Mogynb ucnonbsyetcsa ans
NPOMbICITOBOrO KOHTPOSIS U ydeTa NpoayKUNN HEDPTAHBIX CKBaXXWH.

Mo Bxogam M BbixogaM YCTPOMCTBO COBMECTMMO C moaynem BBoAa-sbiBoga YCO-K
32.4.2-C. B otnuume o1 aTtoro moayns mmeetca 16 12 paspsgHbiXx KaHaroB aHanoroBbIX
HOPMUPOBAHHbLIX cCUrHanoB, pa3bem Ethernet, 5 kaHanoB RS48, gBa kaHana RS232. [Ons
KOH(pUrypmpoBaHust yctponctea ucnonbdyetcs Flash microSD.  AHanoroBbie ¥ ANCKPETHbIE
BXOAbl 3alUMleHbl OT WMMYMbCHbIX NepeHanpsbkeHnn. Bce KaHanbl TenecurHanusauuu
nogaepxusatroT cyeT umnynscoB 4o 100 Ny, 2 gBa U3 HUX NOAAEPXKMBAIKOT CHET MMMNYNbCOB A0
800 lu. YeTblpe kaHana RS485 salmuieHbl OT MMMYNbCHBLIX BbICOKOBOSbTHBIX MEPErpy3oK B
nHTepBane 8/30mkcek n amnnutygon go 1000B. BeluucnutenbHble BodaMoxHocTn YCO-KQQ
NMO3BOMST UCNONb30BaTb €ro ANngd ynpasfieHns 3aMepamMn napameTpoB BOLO-ra30-HePTAHOWM
CMEeCK KyCTOB CKBaXXWH, pacyeTa napaMmeTpoB JOObIUM KaXO0W CKBaXMHbI U KyCTa B LLESTIOM.

YCO-KQ obecneunBaet o6MeH gaHHbIMM no npoTokoriam MODBUS RTU wnu NOCT P
MO3K 870-5-101-2001.

MporpammHasa apgpecauma  mogyns coemectuma ¢ YCO-KQ 32.4.2-C. OnwucaHue
NpoTOKONa B3anMOAENCTBMSA NpUBEAEHA B OTAENbHOM AOKYMEHTE.

[lononHUTENbHO NO3BOMSET pelaTh cneaylowme BHyTPUCUCTEMHbBIE 3a4auu:

- MNpoBegeHne camoanarHOCTUKM COCTOSIHUSA U OYHKLVUOHNPOBAHUS U3LENNS;

- OTobpaxeHune, BeaeHNE TEKYLLEro U CUCTEMHOIO BPEMEHM (Yacbl, MUHYTbI, CEKYHAbI).
- BegeHnne kaneHpaps (4vcno, mecsd, roa), C MOMOLLbIO 9HEPrOHEe3aBUCUMbIX YaCOB.

- BepneHune xypHana cobbiTuin, COXpaHeHue XXypHarna B 93HEProHe3aBUCMMOM NaMATH.

- MNMepepaya pesynbTaToB WM3MEPEHUA MO paguokaHany, unu no kaHany Ethernet
BbILLECTOSALLEMY  KOHTPOSNepy cuctemsl coopa nHgpopmaumm, aHanormnyHo KMKC.

- OtobpaxeHne Ha 9KpaHe Aaucnnes UM npyv MNOMOLM CBETOOMOLOB pe3ynbTaToB
N3MEepeHUs aHanoroBbIX CUrHarnoB, pesynbTaToOB pacyeToB, COCTOsHME KaHanoB TC n TY n
BBOJ C KraBumaTypbl NapamMeTpoB ycTponctBa u HacTponkn YCO-KQQ aHanormyHo BbIHOCHOMY
nynsty MKC.



1.2 TexHNYeCKME XapaKTePUCTUKN

1.2.1 OcHoBHbIe TexHu4eckue xapakrtepuctukm YCO-KQ npuseaeHbl B Tabnuuax 1-4.

Tabnuuya 1

TexHu4yeckne xapakTepPUCTUKA NU3MEPUTENBHOIO MOy

HaumeHnoBaHune BeJIHIHHBI

3Hauenue

kaxnaeie 10°C

Muxponpoueccop STM32F407-LQFP100 -326uTa 168mI'n
SAnpo ARM 32-bit Cortex-M4 CPU with FPU
Bcrpoennas Flash mamsite mporpamm o 1M6aiita

Bcerpoennas RAM namsithb 192RAM + 4K6aiita SRAM
Buemnsist Flash - SPI 4Mobaiita
DHEProHe3aBUCHMbIC YaChl RTC + BAT

LAII 3 x 126ur -16 xanaioB 2.4 MSPS
Pa3zmepHOCTh UBMEPEHUIA. 0-20mMA

OcHOBHasI MPUBEACHHAS ITOTPEIITHOCTb. 0,2%

JlomoHUTEIBHAS IPUBEACHHAS ITOTPEITHOCTH —Ha +-0,05%

Hanpsoxenue ranpBannueckoit nzonsiuuu THU ot
BXOJIHOTO HAINPSKEHUS

He meHee 500B

Hanpsoxenue 3amuThl BXOAHBIX LIETIEH KaHATIOB
TH (8/30mcek)

He meHee 500B

Hanpsoxenne 3auThl BXOAHBIX LENEH KaHATIOB
TH ot neperpysa — B HENPEPHIBHOM PEKUME.

He MeHee 50B

KosmuecrBo kanainos TU 16

KonnuectBo nndpossix Bx00B/Bbix0710B GP10 Jlo 84

KoJsmmyectBo kananos TC 32

KoaunuectBo kanajsoB TC co cueTHBIM BX010M 1000y 61T, kanaabl Ne 17 — 22 (25 - 30)
Hanpsokenne nutanus cursanos TC 20 -30B

Hanpsbxenue cpabareiBanus cursana TC He Hike 12B

Tok uepe3 koHTakThl TC npu HanpsbkeHuu 24B 10 — 12mMA

Hanpsixenue ranbBannyeckoi nzossiuun TC He MeHee 2500B

Hanpsoxenue 3amuThl BXOAHBIX LENIEH KaHATIOB
TC (8/30mcek)

He MeHee 1000B

Yacrora cuera ka"HainamMu TC CUTrHAJIOB THIIA
MeaHIp

ge Menee 100 I'1x

KoanuyecTBo kanajos TY

2

Bpewms BrimroueHo/0TKIII0YeHO KaHaioB TY

Perynupyemoe ot 1 / 1 mcek 10 10/10cex

Hanpsbxkenne kommyranuu kasanos TY

DC-30B 0.5A OK

Hanpsbxkenue nuranus pene kaHanos TY +24B
Hanpsxenne ranpBannyeckon nzonsuuu TY He MeHee 25008
HNHuTepdeiicsl CBA3M M3MEPUTEIBLHOI0 MOAYJIs 2
Wutepdeiic mis csazu ¢ HITY u kannOpoBKw. RS485 no 1Mb6ona
WuTepdeiic 11 CBI3U C BCTPOCHHBIM JIUCILIEEM COM TTL

Bpewms coxpannoct nadopmarmu B Flash - SPI
IIPY OTCYTCTBHYU BHEITHETO MUTAHHS

He menee 10 get




— Ilepron ckaHupoBaHUsA TUCKPETHBIX BXOA0B TC
He Ooiee 1,1 mc:

CI/IHXpOHI/ISaHI/IH CUCTEMHOI'O BPEMCHHA o
— MuHnManbHBIH KBAaHT BHYTPCHHCTO

npenacrasieHus BpeMenu 10 mxCek.

TouHOCTH X0/1a BCTPOCHHBIX YaCOB 32 CYTKHU. He xyxe 2cek
To4YHOCTH N3MEpEeHNUs] BpeMEHH 50MK cex
Tabnuua 2
TexHn4eckne XapakKTepuctnukm moaynd ueHTpalnbHOro npoueccopa
Muxponpoieccop CORE 9G25 -326uTa 400mI'nx
Anpo ARM9 Atmel AT91SAM9G25 CPU with FPU
Flash mamsite 128/256M6aiit Nand Flash
RAM namsth 128MB DDR?2
Buemnss Flash - SPI 4 Moaiita.
Buemnsist Flash - microSD 4-32 I'Gaiit
DHEProHe3aBUCUMbIC YaChl RTC + BAT
WD BHyTpeHHU#l U BHEITHUI 0.1cex./45cex + LED-R-P/W
ITocnenoBarenbHbIe HHTEP(EHCHI LAN-1;UART- 7; USB-2; SPI-2; 12C -2: 1W-1
Pacmiupenue nnrepdericon USB2.0-A USB2.0-B
Wurepdeiic Ethernet 10/100
WHuTepdeiic cBsi3u ¢ MOAYIEM U3MEPUTEIBHBIM, COMS — RS485 510 1 M6ona
BHemIHUMH Y CO, pacxo10MepoM.
WuTepdeiic cBs3M ¢ MOrpy KHBIMU HACOCAMU COM5 — RS485 no 1 Mboga
WuTepdeiic cBs3u ¢ MmaccomepoM COM4 - RS485 no 1 Mbona
WuTepdeiic cBA3M ¢ TOJTOBHBIM KOHTPOJIJIEPOM COML - RS485 110 1 MGona
WJIH PE3EpB.

WuTtepdeiic cBs3M ¢ panoOMOAEMOM COM3-RS232 10115200 6on
WuTtepdeiic cBA3M ¢ MHIMKATOPHOH MaHENbIo COM4-RS232 10115200 601
Wuaukanus paborst COM noptos LED-R/G -6mur.
lanpBannyeckas nsomsus RS485 2500B
Hanpsoxenne 3amute RS485 (8/30mcek) He MeHee 1000B

MuyHUMaNBHBIN KBaHT BHYTPEHHETO
CuHHXpOHU3AIUS CUCTEMHOTO BPEMEHU

npencrasiaeHus BpeMeHu 10 mxCek.
TO4YHOCTB X0/1a BCTPOCHHBIX 4aCOB 3a CYTKH. He xyxe 2cek

Tabnuua 3
TexHn4eckne XapaKTepuctnkn moaynd BCTPOEHHOro aAucrnreA.

Mukponpoueccop STM32F407-LQFP100 -326uTta 168mI'1y
Anpo ARM 32-bit Cortex-M4 CPU with FPU
Flash mamsts o 1Moaiita
RAM namsith 192RAM + 4K6aiita SRAM
Buemnss Flash - SPI 4AMGaiita
BcrpoenHasi maHe b HHAMKATOPA FDCC2004B
KonnyecTBO CMMBOJIOB B CTPOKE 20
KonuuecTtBo cTpok 4




Pa3zmep ogHoro cumBoia 3.55x5.35 mm.
Komuposka nucruies LAT/RUS
WuTepderic cBsi3u napauieabHbII 8 Our.
HanpsokeHne muTaHus maHeIn/moICBETKH 3-3.3B
KaaBuarypa 16 XHOIIOK.
Opranuzanusi KJaBuaTypbl 4x4
CBeToanoabI HHAUKAIINN COCTOSIHUS KaHaiioB TC 32
CBeTOAMOAbI MHINKAIIUNA COCTOSHHS KaHaIoB TY 2
Wurepdetic cBs3u ¢ moaynem LITY COM-TTL
WuTepdeiic cBs3M ¢ M13MEPUTETHLHBIM MOIYJIEM COM-TTL

Tabnuua 4

TexHnyeckne xapakrtepuctnkn Gnoka nutaHms YCO-KQ

Mukpocxema ynpaBJieHHsl

UC2843 FlyBack

CuinoBoi TpaH3UCTOP

IRFR120N

HanmeeHI/Ie IIUTaHUA

Ot 12B 0o 30B

BI)IXOI[HI)IG HAIPsPKCHUSA U TOKU

3,3B-1,5A; 8B-0,1A; 8B-,0,1A.

I'anpBannyeckas U30JISLus MCKIAY KaHaJIaMU

He menee 500B

YacroTta npeobpa3oBaHus

65kl

Koaddunment nonesznoro neicTBus

0t 50% mo 70%

3amuTe! 0JIOKAa MUTAHUS

OT npeBbIILIEHHUS BXOIHOT'O HaNpsKEHUs,
OT IEPEILIIOCOBKH, OT EPErpy3KHu.

Tabnuua 4

Ycnosus akcnnyatauumn n rabaputbl ycTponcTsea

Koncrpykuus YCO

B €IMHOM KOPITyCE€ MOAYJIbHOW KOHCTPYKLIUH, C
BO3MOXHOCTHI0O MOHTaka Ha DIN peiiky.

OTtHOCHUTENbHAS BIAXKHOCTD

He Gonee 95% npu t = 40°C

ATMOC(epHOe TaBiIeHHe

Ot 70 mo 106,7 xIla

Bubpanms

F=20-25Txa=19,6m/c?> T =30 mun

JlonmycTUMBIH 1nana3oH pabo4yux TeMieparyp (1o
I'OCT 26.205-88)

Or -40°C mo +60°C

HanmeeHHe OCHOBHOT'O KaHaJila IIMTaHUA

DC1 or 20 10 30 B

Hanpsioxenue pe3epBHOro KaHajla MUTaHUS

DC2 or 10016 B

[Totpebnsemas momuocts (mo 'OCT 12997)

He Oonee 5 Bt

["abaputHbIie pa3mepsl, He 6omee (ILIxI'xB)

220x125x98 mMm

Macca

He 6oxee 600r

1.2.2 XapaKTepuCTUKN 3N1IEKTPOMarHMTHON COBMECTUMOCTHU

YCO-KQ otBeyaet TpeboBaHuam NOCT P 51318 22-2006 (CUCIIP 22-2006) no knaccy
A 1 He reHepupyeT NpPoBoAMMbIE UMK N3NyYaeMble NOMeXW, KOTopble MOryT BO34ENCTBOBATbL Ha

paboTy apyroro obopyaoBaHus.

YCO-KQ oTteevaeT TpeboBaHuam MOCT P 51318.24-99 (CUCTIP 24-97).



YCO-KQ otBeyvaeT TpeboBaHuam NOCT P 51317.3.2-2006 (M3K 61000-3-2-2005) knacc
A B 4aCTu SMUCCUM FTaPMOHNYECKMX COCTABNSAOLLNX TOKA.

1.2.3 XapaKtepucTukm no 6esonacHocTun

YCO-KQ CKOHCTpyMpOBaHO M M3roTOBMEHO TakMM o06pa3oMm, 4YTO B HOPManbHbIX
YCNoBMAX U MNpU BO3HMKHOBEHMM HEUCMPaABHOCTEM OHO He MpeAacTaBnAeT OnacHOCTU Ans
obcnyxusatoLero nepcoHana.

Mo obwmm TpeboBaHmsam bBesonacHocTn YCO-KQ cootBetctByeT TpebosaHuam [OCT
22261-94 n FOCT 12.2.003-91. TexHnyeckne TpeboBaHus Kk YCO-KQQ B yactn 6esonacHocTu
cootBeTcTBYtOT [OCT P M3K 60950-1-2005 «besonacHocTb 060pynoBaHnsa NMHOPMaLNMOHHBIX
TexHonorun" krnaccy 3awmTsbl .

CTeneHb 3awmTbl nNepcoHana v noTpedbutensa OT COMPUKOCHOBEHUSA C Haxo4sLWMMUCS
nog HanpshkeHMEM 4YacTsMKW, a TaKkKe CTeneHb 3alunTbl OT NonadaHus BHYTPb TBEpAbIX
NOCTOPOHHUX Ten. nbinun u Boabl no FOCT 14254-96 — IP30.

KoHCcTpyKuuns anemeHTOB M y3noB, Bxogawmx B YCO-KQ cooTtBeTcTBYEeT TpeboBaHUAM
NOCT 12.1.004-91 n TOCT 27483-87 wn He p[onyckaeT 4pe3MepHOro neperpesa u
BOCMNaMeHeHns B paboyem COCTOSHUM.

ConpoTuBrieHe msonAuunM Mexay oblen WWMHOW BbIXOLHbLIX HaMpPsKeHUA MUCTOYHUKA
nmtaHna YCO-KQ 1 un3onmpoBaHHbIMM MO MOCTOSAHHOMY TOKY 9fEeKTpUYEeCKUMU  LiensiMu
(BXOOHBLIMM M BbIXOAHBIMW) ANEKTPOHHbLIX Moaynen cooteeTcTByeT TpebosaHuam MOCT P MOK
60950-1-2005 n cocTaBnsieT He MeHee:

— 20 MOM B HOpMaribHbIX YCAOBUSIX NPUMEHEHUS;
- 5 MOwm npu Temnepatype 55 °C n BnaxxHocTn He 6onee 80%;
- 2 MOwm npu Temnepatype 30 °C n BnaxHocTtn 95%.

OnekTpuyeckas NPOYHOCTb U30NALMM MEXAY KOHTakTaMu nutaHna u kopnycom YCO-KQ
B HOpmarnbHbIx ycnosusix — 1,5 kB (gencteylowee 3HadeHue), mexagy WMHEMOOPMaUMOHHLIMU
uenamm n kopnycom - 500 B.

1.2.4 XapaKTepuUCTUKM NO HAAEXHOCTHU

YCO-KQ sBnsieTcss yCTPOMCTBOM  HEMPEPbLIBHOIO  AfUTENbHOMO  NPUMEHEHUsT U
cootBeTcTBYeT TpebosaHnam MOCT 27.003-90

HapaboTka Ha oTka3 YCO-KQ coctaBnseT 144 000 4 B pabounx yCnoBmusx NpyuMeHeHums.
CpenHun cpok cnyxbbl YCO-KQ coctaBnsaeTt He meHee 10 net

CpeagHee BpeMs BocCCTaHOBMEeHUs1 paboTtocnocobHocTn annapatHbiX cpeacte YCO-KQ
cocTaBnsieT He Gonee 2 u.

1.2.5 XapaKtepuCcTUKM No 3aliuTe OT HeCaHKLMOHUPOBaAHHOro A0CTyna

3awmTta OT HecaHKUMOHMPOBAHHOrO [OCTyna OCYLUECTBMSETCA Ha MporpammMHOM U
annapaTHOM YpPOBHSIX.

Ha nporpammMHOM ypoBHe cucTema 3almTbl o6ecreynBaeT:



3aLlMTy OT HECaHKLUMOHNPOBAHHOIO AOCTYna K nporpamMmmMHbiM pecypcam YCO-KQ;
obecneymnBaeT pasrpaHudeHne A0CTyna K pesynbtatam U3mMepeHun.

Ha annapaTHOM YypOBHE KOHTPOSlb BCKPbITUS 0GecrneynBaeTcsl CaMOKIELWMMCS
CTUKEPOM, KOTOPbIA HEBO3MOXHO CHATb 63 ero paspyLueHus.

1.2.6 AkcnnyaTauMOHHbIEe XapaKTePUCTUKU

YCO-KQ unsrotaesnmeaeTcs B BapuaHTe KNMMaTUYECKOro UCNOSTHEHUSA COOTBETCTBYOLEM
kateropuun 3 ncnonHeHna YXJ1, paboTtaeT npu TemnepaTtype OKpyXarLero Bo3gyxa oT MUHYC
40 po nnoc 60 °C, oTHOCUTENbHOM BRaXHOCTM Bo3dyxa A0 95 % (npu nnoc 40 °C), Ges
KOHZEHcaUUM Brarn Ha afieMeHTax KOHCTPyKuuu n atmocdepHom aasrnieHun ot 70 go 106.7
klMa (557-800 mm. pT. cT.). YooBneTBopsieT TpeboBaHuaMm, npeabssnsemoiM K rpynne 4 TOCT
22261-94.

1.3 CoctaB YCO-KQ
YCO-KQ vmeeT MoaynbHYH KOHCTPYKLMIO.

BHewHun Buag YCO-KQ ¢ rabapuTHbIMU M YyCTaHOBOYHLIMW pasmepamu NpeacTaBreH B
npuoXxeHnn A.

B kopnyce YCO-KQ pasmeluatotcsa cnegyrowme 6asosblie Moaynu:
- 6a30BbIN U3MEpPUTESNbHBIA MOAYIb C KIeMMaMu AN NOAKMIOYEHUS BHELLIHNX YCTPOWCTB;
- Moaynb Groka NUTaHWA, yCTaHOBMNEHHbIM Ha 6a30BOM MoAayne;
- moay”nb LMY ¢ BHeWwHUMK pasbemamy,;
- MOAYfb BCTPOEHHOro MHAMKaTopa.

OxnaxgeHne YCO-KQ ocyuwectBnsercs 3a CYeT €CTECTBEHHOW KOHBEKLMW BHYTPU
Kopnyca.

YCO-KQ cooTBeTCcTBYEeT O0OWMM 3proHoMuyecknm TpeboBaHusM u  TpeboBaHUsM
TexHu4eckon acteTtukun no NOCT 12.2.04-9-80.

YCO-KQ moxeT noctaBnaTbCAa B ABYX Moandumkaumnax nonHom — YCO-K32-16-2Q-[ n

B Moandukaumm YCO-K32-16-2Q. Bo BTOpoM crydae HeT moayns gucnnesi, a yHKuuio
nHamkaumm coctosiiuss TC BepyT Ha cebsa JoNOMHUTESNbHbIE CBETOAMOAbLI, PACMOSIOXKEHHbIE B
N3MepuTeENbLHOM Moayne.

1.4 YcTtponucTBo u paboTa
CtpykTypHaa cxema YCO-KQ npusegeHa B npunoxexHun b.

Mukponpoueccopamu YCO-KQ saBnstoTca: 32-paspsagHein - ARM  STM32F407
YCTaAHOBMEHHbIE Kak Ha 6a3oBON - M3MEPUTENbHOW nnaTte, Tak U Ha nnate BCTPOEHHOro
ancnnea n ARM AT91SAMOG25, yctaHoBneHHbIM Ha cybmonyne CORE 9G25 moayns LY.
Mogynb UMY copepxmnt Bce HeobGXoaMMble BblMUCNUTEMbHbIE PECYpPCbl ANS peanu3aumm
JyHKUMI, BO3araeMblx Ha JaHHOE YCTPOMCTBO.



Ha 6asoBon nnate ycrtaHoBneH moaynb LMY, mogynb 6noka nutaHus, pasbembl
nogknoyeHmss nutanma, curdanos TC, TWU, TY, RS485- ana kanubpoBkM n CBA3U C
Bblwectoawmm LMY, 4 paspagHbin nepeknovatens agpeca YCO, pasbeMbl MNOAKNIOYEHUSNA
moayns UMM m Blr1. B cnyyae ogeBanunsa mxkamnepa J1, uHtepdgenc RS485 ncnonbayetca ans
kannbpoBkn. B npotmBHOM cny4vae, uHTepdenc RS485 — GasoBon nnatbl, SOMKEH ObiTb
nogkntoyveH k nopty LMY BHewHum kabenem.

Ha mopgyne UIY ycraHoBneHo — kpome npoueccopa: BHewHsAs Flash SPI — 4MB,
MUKPOCXEMbI OMTOM30NATOPOB M ApanBepoB RS485, gpansepoB RS232, 6aTapes 4acos
peanbHOro BpemeHu, pasbembl RS485, RS232, Ethernet 10/100- RJ45-8, aepxatenb microSD,
pasbeM nogkrtodeHmss USB, 10 paspsaaHbii nepekntoyaTenbs Ana 3agaHua agpeca mogyna(Si;
1-10), nepeknwovatenb HanpaBneHUs nepefavv [AaHHbIX — NaHenb/uHamMkatop(Sl; 11) un
Bkn./Bblkn. WD(S1; 12).

1.4.1. KaHanbl TenecurHanumsauum
Cxema anektpuyeckasa ogHoro kaHana eeoga TC npeacrtasneHa Ha puc 1.4.1.

HanpsbkeHne nutaHua +24B nopaetca Ha Bce KaHanbl. 3ambiKalOWMiA  KOHTaKT
nogknoyaetca mexay exogom TC1 — B gaHHOM cny4yae K pe3nctopy R3 n obwum nposBogom
TC (GNDQ). lNnpun 3amblkaHun KoHTakTa no uenu — VD1, DD1, R4, R3 HauyuMHaeT npoTekatb
ToK .11-12 MA. Tok onpegensieTcss BXOAHbIM HarnpsbkeHnem +24B MuHyc nageHuem
HanpsbkeHust Ha crtabunutpoHe VD1 wm  guoge ontpoHa DD1, pgeneHHoe Ha Cymmy
conpotmBneHus R3, R4. CtabunutpoH VD1 obecneunBaeT 30Hy HevyBCcTBUTENBLHOCTM 9,1B. TO
eCTb curHan cpabartbiBaHus TC noaBuTcAa TONMbKO Torda, Korda B LEenu noteyeTt Tok 6ornblie
2MA — nnn HanpskeHue Ha Bxoge TC1 6yaeT meHble 11B.

24V VD1 | 4TZMCOV1  pp1  HepLis:
A < O\ 4 TD1
GNDO VD3 . SMAJ26A ZIS o4 [c1 [ NPy
% IN4448—— 2 { 3 GND
1c1 R3 560 R4 seoJ_J e e
— {1

Puc 1.4.1. Kanan BBoga TenecurHanos.

[nsa 3awmnThl OT KPATKOBPEMEHHbIX BbICOKOBOSbTHBIX MMNYIbcoB 8/30MKCEK,
BO3HMKAIOLLMX NPU rpO30BbIX paspsgax yctaHosreH cynpeccop SMAJ KOTopbI orpaHMymMBaeT
HanpsbxkeHue, paccensas mowHocTb 400BT (10/1000mkcek.) unu 2,3 kBT (8/20mkcek). JaHHbIn
cynpeccop SMAJ26A HauyMHaeT npoBoauTb ToK TMA npu HanpsxxeHun 30B n orpaHnymnBaeT
HanpsbkeHue 53,5B npu Toke nmnynbca 43A n gnutensHocT uMmnynbca.8/20mMkcek. To ecTb Mbl
nmeeM Kak b6bl M3BMEHeHMe NONSIPHOCTM BXOAHOro HanpskeHnsa Ha -30B. [Jonyctumoe
obpaTHoe HanpskeHne onTpoHa -5B. MNosasneHne nmnynbcHoro HanpsxeHus -30B 1 Toka He
meHee 20MA npuBedeT K ero Npoboto 1 BbIXxody M3 CTPOS. 3almMTon ONTPOHa U CTabuUnNnTpoHa
cnyxut guog VD2 tuna 1N4448, koTopbl 3aMbIKaeT uenb Npy uMnynbCHOM Toke -0,25A, Ha
ypoBHe -1B, uyto 6e3onacHo gns onTpoHa.

Mpn oTpuuatenbHOM MOMNAPHOCTM MMMNynbca cynpeccop paboTaeTr kak Auoa C
BHYyTpeHHMM conpoTtueneHnem 0,5 Oma, To ecTb HanpsxxeHue Ha genutene R2, R3, n Rd npu
BXo4HOM HanpskeHumn -1000B He npesbicuT -0,7B, 4yTo 6e3onacHo. [JonycTumoe MMnynbCHOEe
HanpsbkeHne pesuctopa RC2512 dumpmbl YAGEO 500B, cnegoBaTtenibHO, MpU HanpsikeHuu
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1000B TOK MOXxeT pgocturatb 3HadeHun 1,388A. HanpsikeHne ranbBaHWUYECKOW M30MSUMN
ontpoHa DD1 tuna HCPL181 npeBbiwaeT 2500B.

1.4.2. KaHanbl TenensmepeHumn
Cxema anekTpuyeckas ogHOro kaHana Tenensmepennsa npeacraesneHa Ha puc 1.4.2.

BxogHon Tok 4 — 20MA nogaeTtcsa Ha BxoA kaHana 1 — TI1 n npoTekaeT no peauctopy R1
Tmna 2010, camoBoccTaHaBnuBawlwemycs npegoxpaHutento FU1, pesuctopam R2, R3 nu
BbITekaeT yepe3 obwmn nposog T — TIO. [lpeobpasoBaTenieM TOK — HaMpsXKeHUE CRyXuUT
pesuctop R4 tnna RT2010 ¢ TKE 25ppm/1°C dmpmbl YAGEO. OnopHoe HanpsbkeHne AL
paBHO 2,048B, noaToMy HOMUHanN pe3nuctopa He gormkeH npesbiwaTtb 102,4 Oma. 3aknagbiBasi
10% 3anac no Toky, umeem pesuctop B npegenax 90 — 92 Oma. ToyHaa ero BenuUYUHa He
MMEET 3HaYeHUs, TaK Kak MNpuMBA3Ka K M3MEPSEMOMY TOKY MPOM3BOAUTCS MNpu Kanubposke
npubopa.

PaccmoTpym  3alimMTy OT BbICOKOBOSIBTHOMO WMMMynbCa M NPAMOro MNOAKMHOYEHMS
HanpsbkeHust +24B Ha Bxog kaHana TW. OcHoBy 3awmtbl coctaBndawT pesuctop R1,
npegoxpaHutens FU1l- MF-R005 Ha pabounn Ttok go 50MA n cynpeccop VD1- SMAJ10A,
HanpsbkeHue orpaHuyenust y kotoporo ot 10 go 21,7B npm Tokax oT 1MA pgo 106A ans
umnynsca 8/20mkcek. [1pu BXOAHOM MMMNYrbCHOM HanpshkeHun 500B, nMnynbCHBLIN TOK Yepes
pes3unucTop u cynpeccop gocturaet 3HadeHun 10,39A, npy nageHun HanpsXKeHns Ha cynpeccope
12-14B. Tak kaK nocne cyrnpeccopa umeeTcs eLle oanH genutenb R2 n R4, To HanpsbkeHne Ha
onopHoM pesuctope He npesbiwaeT 7 B. mnynbc 8/20mkcek nornowaetcsa RC uenoykon
R3,C1. Wmnynbc obpaTHOM nonspHoctTM BygeT nogasBrfieH Ha NpsiMOW BETBU NPOBOAMMOCTU
cynpeccopa C BHyTpeHHuMM conpoTtueneHnem 0,089 Owma. HanpsxkeHue Ha cynpeccope
coctasuT — 0,9B, a Ha pesncTtope R4 — 0,45B.

R1 FU1l R2 R3
- 1K
11 |47 | MlF RO|05 I@I 1 Y All
1 | I | | | | I |
1 VD1 1 C1
SMAJ10A R4 —_—0.1
L1 91 L2
TI02 i ~FB ] ~FEB J  GNDA

Puc 1.4.2. KaHan TenemsmepeHuin.

Mpn nopave Ha kaHan TenemsamepeHuss +24 B, 4yTo MOXeT ObiTb NpU OWNBOYHOM
MOHTaxe unu npoboe Aatymka Toka, HadanbHbIM TOK aocturaet 0,276A, a HanpsbkeHue Ha
cynpeccope He npeBblwaet 10,5B, HanpsbkeHne Ha onopHoM pesuctope 5,25B. lNoaTtomy
BXOAHOW TOK, MpoTekawwmnn yepes pesmctop R3 un BxoaHble 3awmTHble avoabl AU He
npesblwaet 1,75mMA, 4to ponyctmmo. [anee cpabaTtbiBaeT CamMOBOCCTaHaBMBAKOLWLMIACA
npenoxpaHuTenb, orpaHMyMBas BXOAHOM TOK 0 ©6e30nacHOro 3HayeHus ans 3Tux pe3ncTopos.

1.4.3. KaHanbl TeneynpaBneHus
Cxema anekTpuyeckas oQHOro kaHana teneynpasrneHusa TY npencrasneHa Ha puc 1.4.3.

[na ycTpaHeHus owmnbo4yHoro cpabaTbiBaHUsA TeneynpasreHmst Ha Bxogax TY1+ n TY1-
COOTBETCTBEHHO YCTaHaBnMBaKTCsa cocTtosiHua 1 n 0, koraa TY1+ paBHO nornyeckon eavHue
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n TY1- paBHO norn4yeckoMy Homw. TONbLKO B 3TOM crydae OMTPOH BKro4yaeTca. Bo Bcex
ocTanbHbIX KOMOMHaUuAX BktoveHns TY1+ u TY1 - onTpoH BbikNOYeEH 1 cpabaTtbiBaHna TY
He NPonCXoaMuT.

YnpasnsowmM KIto4OM BKITIOYEHUSA TerneynpaBneHns Cry>XUT nonesoun TpaHsuctop VT1
Tvna IRFLO24ZPBF. Tak kak gonyctumoe HanpsbkeHue 3atBopa paBHO 20B, To HanpsxkeHue
+24B, nogaBaemoe Ha 3aTBOp genntcsa Ha 2, u paBHo +12B. Cynpeccop SMAJ33A cnyxuT ans
orpaHuMyeHunsi BbIGpoCcoB CaMOMHAYKUMM OT OOMOTOK pene, BKAYaeMblX B LieMb TpaH3ucTopa
Ao ypoBHsi 35B. CamoBoccTaHaBnmBatowwmmnes npegoxpanmntens FUl-tuna MF-R0S Ha pabouwni
ToK 0,5A, cnyxut Onsa 3almTbl TpaH3MCTopa OT nofayu HanpsbkeHus +24B HenocpeCTBEHHO
Ha BbIXxo4 KaHana. Pesuctop R2 orpaHuunBaeT MakcumarbHbii TOK Ha BpPeMs, Moka
npegoxpaHutens He cpabotan. Ceetoanog FYLS-0805URC uHOuuMpyeT BKMNOYEHME KaHana
TY.

VTL Rﬁo FU9  MF-RO5
R146 NIRFL024ZPBF = —
DD41 HCPL18 10K VD162 ‘R—' — X9

1
2
ME 1S D L |FYLS-0805URCy g 5EHDR-2

N +
&-Rl,ziﬁoz ({Z ' ), :} 7-5—/;/!6—!: 2y ﬂ
v

R125 D101

GNDO

Puc 1.4.3. KaHan TeneynpasneHus.

1.4.4. UHTepdencnoil.

WHTepenc RS232 nocTpoeH Mo KacCcu4eckon cxeme C ApaBEpPOM Ha MUKpPOCXeMe
MAX3232EIPW. PasHononsipHoe HanpsikeHue +/-6B nonyvaetcs OoT BCTPOEHHOro reHepartopa
N BbINpSIMUTENEN C yOBOEHUEM HanpsxeHnd. B nutepdence RS232 3agencrsoBaHbl 4 IMHUN —
nBe Ha nepepadyy TXD, RTS u gBe Ha npmem RXD, CTS. BbixogHon pasbem DBO9.
MogknoyeHne NMHUn MHTepdgenca MOXHO B1AeTb Ha puc 1.4.4.

DD12 MAX3232EIPW
ST3232EBTR

TTL RS

xD1 11 14 BTXD1
RxD1 124 TUN TIOUT Pi3—ppveq
————=£0| R10UT R1IN [F=——2==
RTSL 10 7 BRTSL X10
S22 = DIN T20UT PE——a2s )
CTs1 oo 12N | T2OUT I's  BCTSL DRB-9M
1l vee 48 3v3  BRXDI® | ;
L cao _csil BnOL |2
=01 ==0.1/cs53 e
4
c1 Y - ¥ 5
R 6 %6
cso | €% V- Cc52 BRTST
=01 ==0.1 BCTsL |/
5 15 1 GND g

C2- GND

Puc 1.4.4.1. Vintepdenc RS232.

KaHan kaxgoro n3 4eTblpex nocriegoBaTenbHbiX MHTepdenccos RS485 peannsoBaH Ha
AByx mnkpocxemax ADuM1201 — gByHanpasfieHHOM ONTOU3ONATOPE U ApanBepe
NHTepdenca c aBToMaTU4YECKMM BbIDOPOM HanpaBneHus nepegadm n BCTPOEHHOM
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ctabununsartope HanpskeHna 5B - MAX13412E. 3awwmta OT MMMYNbCHOrO BbICOKOBOSIbTHOMO
(rpo3oBOro) nepeHanpsikeHna peanusoBaHa Ha ABOWMHOM cyrnipeccope SM712. Peauctopbl 10
Owm, BKIMOYEHHble NocneaoBaTesnbHO C NIMHUEN YMEHbLUAKT UMMYSbCHbLIV TOK, 3alumiLas
cynpeccopbl. OT neperpysa no MOLHOCTN paccemBaHUsA Cynpeccopbl 3aLlMLLeHbl TaKkKe
rasoBblM paspsgHukom LP4 — T33A90X ¢ HanpsxeHueMm orpaHudenna 90B. Kaxpgasa napa
RS485 nuTaeTca OT CBOEro kaHana MCTOYHUKA NUTaHUS, C rafibBaHUYeCKON N30aumen mexay
kaHanamun He meHee 500B. Cxema ogHoro kaHana RS485 npuBeneHa Ha puc 1.4.4.2.

] Lp4
T33A90X
+8V1 CGND
A
COM/RS485 GND1 e o
Re2 DD5 10.0 S5 R41
DD7 MAX13412E X12/1
ADUM1201 e 1 8 L1 _&: _| cons
3v3 1 - 8 5RO Ve [ RA3
RxD3 5| Vdd1 vdd2 RE/ B 10 1
2 27 3 6 - 0, "
TxD3 3 | Voa Via |7 4 | Vreg Al I— 2
mVib Vob 5 C31 DI GND R45 L 3
== GND1 {ND2 [1.0 560 D16
] .
B = E I
'—| I—C33 wfeiRAT
01 10
~_ Cc34
]

Puc 1.4.4.2. KaHan nntepdgenca RS485.

NHTepdenc USB2.0. AnnapaTHas YyacTb MHTepenca NnonHOCTLIO BbINOIHEHA B MOoAyne
CORE 9G25, noaTomMy Mbl yKaXXeM TOSIbKO noakntoyeHne nuHnm USB K pasbeMy. Tak kak
nHTepdenc USB ncnonb3yeTtca ToNbko Ans paboTtel ¢ npeobpasosatenamm USB-RS232/485
npoussogctea AO NMPOIMPECC tuna CLLUMK .468352.017. To nutaHue +5B Ha pa3bem USB
He nopaeTcsa. [logknioyeHne nnHum USB Kk pasbemMy nokasaHo Ha puc 1.4.4.3.

—22. USBA-USBB

U FUl X6

0.5A-NU IDC10-MR
VU 1

c46 UA- 3

10.0 UA+ 5
GNDU7

CGND 9
GNDU

Puc 1.4.4.3.Pasbem nogknoyeHmns USB2.0 A,B.

+ o+

+ o+ o+ o+
+ o+ o+ o+

1.5 MapkupoBKka u nnombupoBaHue
Ha nuueson naHenun YCO-KQ HaHeceHa criegytowas nHopmaums:
— HauMeHOBaHWE N YCNoBHOE 0003HAYEHNE;
— TOBapHbIN 3HAK NPeanpPUATUA-U3rOTOBUTENS;

— nopsagkoBbin  HoMep YCO-KQ no cucteme Hymepauuu nNpegnpuatus-
N3roToBUTENS;

MnombupoBaHMe oGecrneynmBaeTcs CaMOKIIELWMMCSH CTUKEPOM, KOTOPbIA HakKnenBaeTcs
3aBoOM usrotoBuTenem. Magenusi c noBpexaeHHbIM CTUKEPOM CHMMAIOTCS C rapaHTUuU.
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1.6 YnakoBKa

YCO-KQ ynakoBblBaeTCs B KapTOHHYK KOpobKy, obecneuvBaloLlyld ero COXpaHHOCTb
NPV TPAHCMOPTUPOBAHUN N XPaHEHWUN.

2 UCI1OJIb3OBAHUE 1O HASHAYEHUIO
2.1 3KcnnyaTtauMoHHbIe OrpaHu4yeHus

Bce pabotbl, cBasaHHble ¢ MoHTaxoM YCO-KQ, [omkHbl Npou3BOAMTLCA Npwu
OTKMOYEHHOM HAMNPSHKEHUN NMUTAHNS.

AnektponutaHe YCO-KQ [OmKHO OCyLlecTBATLCA CeTM  MOCTOSIHHOrO Toka C
HanpsbkeHem 24B, unM aBTOHOMHOINO W30SNIMPYIOWEro MCTOYHWKA HanpsbkeHust 24B, c
obs13aTeNbHbIM 3aLLUTHBIM 3a3EMIEHNEM.

3azemneHne YCO-KQ ocywectBnsaTb C MNOMOLbLIO NPOBOAA CeYeHMEM He MeHee 1,5
MM~

YCO-KQ cogepuT B CBOEM COCTaBe JIMTUEBBLIN 3NEMEHT NUTaHus, obecnevnBaroLLmin
nogaepxxaHue paboTbl BCTPOEHHOIO KaneHaapsl U YacoB pearlbHOro BpeMeHMU Npu OTKMHOYEHUM
BHELLUHEro  anektponuTaHusi. PaboTocnocobHOCTL  NMUTUMEBOrO  3MeMeHTa  NUTaHUS
rapaHTMpyeTcs B TedeHune 3 ner.

Mocne TtpaHcnoptupoBaHuss YCO-KQ B ycnoBusix oTpuuaTtenbHbIX Temnepartyp, ero
NCnonb3oBaHMe AOSMKHO MNPOU3BOAUTBCHA MOCNE BbIAEPXKKM MPU KOMHATHOW TemnepaTtype B
TeyeHue 3 u.

2.2 NoaroroBka YCO-KQ k ucnonb3oBaHuio

Mepen ucnone3oBaHmem YCO-KQ ycTaHoBUTE nepekntoyaTenu agpeca B Heobxogumoe
NonoXeHue.

Ana wn3ameputenbHOro MoAyns agpec MoAyns YycTaHaBnvMBaeTCsa B [OBOMYHOM KoAe
cornacHo tabnuue 2.2.1. lNo ymonyaHuto yctaHaBnueaeTcsa agpec — “17.

Mepekntovatenb S1-Uam.

Ne KoHrT. 1 2 3 4

Anpec 1 2 4 8

Tabnuua 2.2.1

[Ana moayns ueHTpanbHOro npoueccopa aapec MoAyns ycTaHaBnMBaeTCs B ABOMYHOM
Koge cornacHo tabnuue 2.2.2
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Mepekntoyatenb S1-LUMY

Ne KoHT. 1 2 3 4 5 6 7 8 9 10 11 12
Apnpec Al| A2 | AB | AAd | A5 | A6 | A7 | A8 | A9 | Al0 KA WD
Tabnuua 2.2.2
2.2.1 NMopknioyeHne YCO-KQ
Mpn wncnonb3oBaHun YCO-KQ B cocTaBe 3aMepHbIX YCTaHOBOK WCMNONb3yeTcs

cneaywowas Tabnmua noaknoYeHni:

Tabnuua noakntoveHnn YCO-KQ 32.6.2.Q

KaHanbl TenecurHanusauum (MMﬂyanHble BXO.CI,I::I)

Ne Lenb HasHaueHune
TC1 Bxog 1 (Di 01) NnCM1
TC2 Bxog 2 (Di 02) NncMm 2
TC3 Bxog 3 (Di 03) NCcMm 4
TC4 Bxog 4 (Di 04) NnCcM 8
TC27 Bxog 27 (Di 27) umnynbc Pacxop rasa
TC28 Bxog 28 (Di 28) umnynbc Pacxop xungkocTtu
TC31 Bxog 31 (Di 31) Het 3apsna Akk
TC32 Bxog 32 (Di 32) Het 220B
KaHanbl TenensmepeHun 4 - 20 mA
Ne Lenb HasHaueHune
L Bxon 17+" (A1 ™+") TemnepaTtypa XUaOKoCcTH
Bxog 1"-" (AI1"-")
TN2 Bxop 2 ™" (Al2™+") Temnepartypa rasa
Bxog 2 "-" (Al2"-")
TN3 Bxop 3 ™" (AI3("+ [JaBneHue XnakocTun
Bxog 3 "-" (AI3("-")
W4 Bxop 4 ™" (AlA("+) [aBneHue rasa
Bxog 4 "-" (Al4("-")
TNS Bxon 5 "+" (AIS( ™ O6BoaHeHHOCTL (Bnaromep)
Bxog 5 "-" (AI5("-")
TG Bxon 6 "+" (AI6( "+ pesepB
Bxog 6 "-" (AI6("-")
Kananbl TeneynpasneHusi DC24B
Ne Lenb Ha3HauyeHune
V1 =" Obw. DO1 MepeknioueHune rmaponpmeoaa
Bbixog DO1
TY2 - 06w DO2 peseps
Bbixogq DO2
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KaHanbl RS232
Ne Lenb HasHaveHune
TXD3
COM3 RXD3 Moaem
GND
TXD4
CcomM4 RXD4 MaHenb MHAMKaLMMK.
GND
KaHanbl RS485
Ne Lenb HasHaueHue
RS485-7 T+
oM [ rstes .| O Mede oo
GND1
RS485-5 T+
COMS RS485.5 T- YCO-Kﬁal\cn:;s(;;omu 7]
GND1
RSA85-6 T+ CraHuusa ynpaBneHus
COMé RS485-6 T- norpyxHbIM1U Hacocamu
GND2
RS485-1T+
COM1 RS485-1T- PesepB
GND2

2.2.2. MNopknioyeHue KaHanoB Teflen3aMepeHun.

[ns noaknioyeHust aHanoroBbiX kaHanoB Ha YCO-KQ ucnonb3yeTcs knemHas Korogka

obo3Ha4yeHHasa TH.

Mpumep NOAKNIYEHUS NCTOYHMKA MNOCTOSAHHOIO Toka 4 — 20 MA npuBefeH Ha puc 2.2.1.

YCO-K

Bxogbl
AUM

7

o Qw @"@i

<]

~ ]

(9@ @ W

T

Punc 2.2.1. TopkntoyeHme kaHanos TU
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Ecnu ncnonbayoTca gatynku ¢ nutaHnem 24B | To cxema nogkmnoveHns npmuBeneHa Ha
Punc.2.2.2.

VCO-K Al,A2,-MeTpau-200T
™ s+
24B
Q@ o6 Xe -
Q@ 6
Q@ 5
@) 4 A2 Al
Q 3 —1 |[200T —1 |200T
@ 2 2 | — 2]
@ 1 3 3]
4 4

Puc 2.2.2. TloakntoyeHue kaHanoB TW gatynkoB ¢ nutaHunem 24B

2.2.3. MNMopaknioyeHue KaHanNoB TenecurHanusaumm (MMNynbCHbIX KaHanoB).

CraHpapTtHas cxema nogkntodeHnss TC npuBegeHa Ha puc 2.2.3. [na nogkntoveHus
AncKpeTHbIX kKaHanoB Ha YCO-KQ ucnonbaytotes knemmHble konogkm TC1-16, TC17-32. Mpwu
3aMblkaHun KoHTakTa TC Ha -24B 3aropaeTtcs cBeToAno COOTBETCTBYHOLLErO KaHana.

YCO-K
KoHTakTb!

TC X1...X4
TC1

-

O

N

TC2

@
TC3 3

O

TC4 4

TC32 BZJ

o6w.TC
(-24B)

O

Puc 2.2.3. MNMogkntoveHune kaHanos TC (MMmnynbcoB)
2.2.4. NoaknioyeHne KaHarnoB TeneynpasrneHus
CraHpapTHasi cxema NMoaKIoYeHNsa BbIXOOOB TeneynpaBneHns npuBeaeHa Ha puc 2.2.4.
MogknouyeHne kaHanoB TeneynpasneHna Ha YCO-KQ ocywecTtBnseTrca 4yepes KneMMHble

konoaku TY1, TYZ2. Ina KOHTpons BbINONHeHUS koMaHa TY cnyxat ceetoguoabl LED TY1 (ans
1-ro kaHana) n LED TY2 (ansa 2-ro kaHana).
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yeox ™11 S X X610 b
m_@ - X1.2 TYk-2K X5.2 o D}" Bkn
TY2.1 /@» Z 4@ X3.1 X7.1g4@ @/
Ty2.2 X3.2 TYk-2K X7.2 ﬁ}* B Orkn
¢ D2 %, 7

Puc 2.2.4. MNoakntoyeHne kaHanos TY

Ona ynpasnenus yctponctBamu HanpskeHnem AC220B uvcnonb3yrTca BbIHOCHbIE
Moaynu teneynpasnenus TYk-2K.

2.2.4. NopknioyeHue nHtepdenca RS485, Ethernet

Ana nogkntodeHnsa yctponcTts K noptam RS-485 YCO-KQ Heobxogumo ucnonb3oBaTtb
3KpaHUpoBaHHbIN Kabenb (k npumepy, Belden 9842, Teldor 9392002129 wunn KUM3B 2x0,6).
OKpaH kabens NpucoeanHUTb K COOTBETCTBYHOLLEMY KOHTAKTY knemmbl YCO-KQ, cornacHo Puc.
2.2.4.

YCO-K O6seKT
RS485 KUISB-2x0, 6 c RS485

e OO
Q + +
@ o6 O6m,
/Jﬁ 470000363 B_L -
n K
T

Puc. 2.2.4. lMoakntoyeHne BHELWHMX yCTponcTB K nopTy RS485 YCO-KQ.

Mpw nogkntodeHnn AByx n Gonee yctponcts k noptam RS-485 YCO-KQ ucnonb3oBaTtb
nocrnegoBaTenbHoe nogkrtodeHne. KoHubl kabens gomkHbl ObiTh 3arnyLleHbl TEpMUHANbHbIMU
pesuctopamu (120 Om).

Mpn nogkniodeHnn Kk nopty RS-485 YCO-KQ ycTtponcts, korga kabenb npoxogut Mo
OTKPbITOM MECTHOCTW, 3KpaH Kaberns cO CTOPOHbI MOAKMHYaeMbIX YCTPOWUCTB peKoMeHayeTcs
3a3eMnNuUTb Yepes3 KoHOeHcaTopbl eMKOCTbto 4,7 HO 6,3 kB.
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Ons nogknmodeHuss YCO-KQ «k cetnm Ethernet Heobxoammo  mcnonb3oBaTb
3KpaHMpoBaHHbI kabenb FTP (SFTP) 4x2x24AWG cat 5e. Pacnavika pasbema Ethernet RJ45
YCO-KQ npuBegeHa B Tabnuue 2.2.4.

Tabnuuya 2.2.4

No Konrtakra RJ45 Curnan [Ipumeuanue

1 TX+ Transmit Data (IlepenaBaembic naHHbIC )
2 TX- Transmit Data (ITepegaBaeMbie JaHHBIE - )
3 RX+ Receive Data (I[Tpunumaembie qaHHBIE + )
4 NC He ucnons3yercs.

5 NC He ucnons3yercs.

6 RX- Receive Data (IIlpunumaembie 1aHHBIE - )

7 NC He ucnons3yercs.

8 NC He ucnons3yercs.

Mpu nogknodeHun Kk YCO-KQ nuHMA  CBA3M  MPOXOAALMX BHE  MOMELLEHUHN,
peKkoMeHayeTcst NPUMEHATb YCTPONCTBA 3alunThl OT NnepeHanpsbkeHns RS-485 n Ethernet.

2.2.5. U3meHeHne moaemMHoro Homepa moaynsi uameputenbHoro YCO-KQ.

Agpec yCTpoOMCTBA MOXHO MW3MEHUTb YeTbIPEXMO3MLMOHHBIM  MepeknyaTenem.
Bo3amoxxHble KoMOMHaUMKM nokasaHbl B Tadn 1.

Ecnu nepekntoyatens B nonoxeHun «0», TO agpec paBeH nocrnegHum AByM uudpam
CEPUMNHOro HOMepa Moayn4.

Anpec MNonoxeHne nepekntovarens
2 3

yCTpOMCTBa
1

O |IN/OO | lWN

=
o

[Eny
[N

[EEN
N

[
w

[EEN
S

R|lo|r|Oo|Rr|O|R|O|R|O|R|O|R|O|R|K
R|R|lo|lo|lRr|kr|O|lO|R|R|O|O|R|R|O
Rlkr|lkr|r|o|lo|lo|o|r|rR|FR|R|o|jo|o
Rrlkr|kr|[kR|[R|R|R|r|lo|o|o|o|o|o|o]| s

=
(%]
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2.2.6. NopgknoyeHne BHewWwHero copoca.

Mnata YCO moxeT ncnonb3oBaTbCA aBTOHOMHO, Tak Kak umeeT Bxoa RS485, ceson WD,
N BHelHne uenu cbpoca. [ns peanusaumm copoca HeobxoamMmo nogaTb NUTAHME Ha Pa3beMbI
- BbIxog, cbpoca CPU un Bxoa copoca YCO, 3aTem coeanHUTb pasbeMbl Mexay cobon cornacHo
cxeme - puci.
[ns ynobcTBa MOHTaXa pa3beMbl PacrnofioXeHbl C O4HOM CTOPOHbLI, APYr No4 APYroMm.

Ansa ynpaBneHuns cbpocom Heobxoammo Ha Bbixog nopta PC26 (Core9G25) Bbigath “0” Ha
Bpema 0,1- 0,2 cek.

3v3 CPU
+24B
"RESET-0OUT"
HCPL181 X14
§ 4 S5EHDR-2

n _ n VD113 3v3
RESET-IN YCO BATSAA

R143 R53
5.6K DD46 NRSK 1 10K

X18 — . HCPL181 NRST
5EHDR-2] —

T~ D\ A
-24B (GND) L —c8 @ S . N o coo
= 1nF|_ '

Puc. 2.2.6. OpraHnsaumsa BHelLHero copoca.
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3 TEXHUYECKOE OBECJ1YXXUBAHUE
3.1 O6wume ykasaHus

K pabotam no TexHu4eckomy obcnyxunsarHmio YCO-KQ gonyckatoTcs nvua opraHnsaumm,
akcnnyaTtupytowen YCO-KQ, nsydmslune HacTosilee pykoBOACTBO U Mpollewme UHCTPYKTax
no TexHuke 6e30nacHOCTU U uMerLmne KBannUKaLMOHHYIO rpynny no anekTpobe3onacHoCTH
He Huxe |l ana anektpoyctaHosok go 1000B.

Mpn npoBegeHun paboT MO MOHTaXy, MyCKO-HanagodHblM paboTam, aKchnyatauuw,
TexHuyeckomy obcnyxusanmio YCO-KQ Heobxoaumo pykoBoACTBOBATbCHA TpeboBaHUAMMU
OCT 12.2.007.0-75 «Cucrema cTaHaapToB ©e3onacHoCTu Tpyaa. N3penus
anekTpotexHuyeckne. OOwme TpeboBaHua 6GesonacHocTM», "llpaBunamm TEXHUYECKON
3KCnnyaTauumn aneKkTpoycTaHOBOK noTpebutenen”, a takke "MexoTpacneBbiMn npaBmnamm no
oxpaHe Tpyaa (npasuna 6e30nacHOCTM) NpPKY SKCNyaTaunm 3feKTPoyCTaHOBOK" .

3.2 NMopsaaok TexHnyeckoro obcnyxmsaHusa YCO-KQ

lMepeyeHb paboT MO TEXHUYECKOMY OOCMYXMBAHUIO WU NEPUOANYHOCTb TEXHUYECKOrO
obcnyxnBaHus:

ExerogHoe TO:

- yoanenue nbinn ¢ kopnyca YCO-KQ;
- BHELWHU OCMOTP;
- NpOBEpPKa HAaOEXHOCTN NOAKITIOYEHMS KNeMM, KOHTakToB YCO-KQ;.

Pa3 B 3 ropa:
- exerogHoe TO;

- MpOBEpKa HanpshkKeHnsa n 3ameHa nutmeson 6atapen CR2032, ecnun HanpsikeHne
MeHblue 2.2B;
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4 TEKYLUUA PEMOHT
4.1 O6wme ykasaHus

YCO-KQ He noanexut peMOHTy Ha MecTe 3Kcnryatauumm, u, B criydae BO3HWKHOBEHUS
HEencnpaBHOCTH, ero HE06X0AMMO OTNPaBUTb Ha 3aBO4-U3rOTOBUTENb.

5 XPAHEHWE

YCO-KQ gomKHO XpaHUTbCA B NOTPebUTeNnbLCKON Tape B COOTBETCTBMM C TpeboBaHUAMU
FOCT 15150-69 (rpynna 3) u FOCT 9.014-78:

- Npy TemnepaTtype okpyxatoLero sBosgyxa ot MuHyc 40 go nntoc 70 °C;
- OTHOCUTENbLHOW BNaXXHOCTKN Bo3ayxa Ao 95% npu temnepatype nntoc 40 °C;
- aTMocdepHoM aasreHum ot 60 go 106,7 klMa (460-800 mm.pT.CT.).

CpegHuin cpok coxpaHHocTn YCO-KQ B notpebutenbckon Tape B oOTaniMBaeMom
nomewieHnn 3 roga. YCO-KQ moxeT ObiTb 3aKOHCEPBUPOBAHO AM1s1 ANUTENBbHOIO XpaHeHUs no
FOCT 9.014-78.

6 TPAHCITOPTUPOBAHUE

Ycnosua  TpaHcnoptupoBaHua YCO-KQ B TpaHCNOpTHOW Tape npeanpusaTus-
n3rotosutens AosmkHo cootBeTtcTBoBaTh [OCT 22261-94.

YCO-KQ MOXeT TpaHCnopTMpOBaTbCs BCEMU BUAAMW 3aKPbITbIX TPAHCNOPTHLIX CPeacTB
1 B OTan/IMBaeMbIX FepMETU3NPOBAHHBLIX OTCEKax CamMOsIETOB.

MpepenbHble ycnoBusi MO KIMMAaTUYECKMM W MEXaHUYeCKMM BO3L4ENCTBUSIM  MNpuU
TpaHcnopTuposke YCO-KQ gormkHbl yAoBNeTBOPSAOT crnefyowmm TpeboBaHUaM:

- TemnepaTtypa okpyxatoLiero sBosgyxa ot MuHyc 40 go nntoc 70 °C;
- OTHOCMTENbHAA BNaXXHOCTb Bo3ayxa Ao 95% npu temnepatype nntoc 40 °C;
- aTmocdepHoe gasneHune ot 60 go 106,7 klMa (460-800 mm. pT. CT.);

- TpaHcnopTHasi Tpscka B TpaHcrnopTHon Tape oT 80 go 120 yaapoB B MUHYTY C
MakcumarnbHbIM yckopeHnem 30 M/C 1 NpOJOITHKNTESNbHOCTLIO BO3AENCTBUSA 2 4.

YnakoBaHHble YCO-KQ B TpaHCMOPTHbIX CPEeACTBax AOMMKHbl OblTb 3akpenneHbl Ans
obecneyeHnss yCTOMYMBOro NOSNOXKEHUS, UCKIIOYEHUS CMELLEHMS 1 yAapoB Mexay coboM.

7 YTUITU3AUUNA

YCO-KQ He cogepxuT B CBOEM COCTaBE OMaCHbIX UMW SAOBUTLIX BELLECTB, CMOCOOHbIX
HaHeCTN Bped 340POBb YENoBEKA UMW OKpYXKalLllen cpene, No3TOMy ero yTunmsaumsi MoXeT
NPOM3BOANTLCS MO NpaBunamM yTunusaumm ooLwenpoMbILLSIEHHbIX OTXOA0B.

Kopnyc YCO-KQ moxeT 6bITb NOABEPrHYT BTOPUYHON nepepaboTke.

YCO-KQ He coaepxuT gparoueHHbIX MeTarnnos.
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MpunoxeHune A
Ooo6wmn Bug YCO-KQ
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PucyHok A.1 — Bug YCO-KQ co ctopoHbl TC

PucyHok A.2— Bug YCO-KQ co cTtopoHsl TU
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PucyHok A.3 - Bug nuueson naHenu YCO-KQ
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MpunoxeHune b

CtpyktypHasa cxema YCO-KQ
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