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Mooynw conpasxcenun ¢ menzooamuuxkamu CTF-11

Hacrosimee pykoBoacTBo 1o skcruryatanuu (PD) pacnpocTtpaHsercs Ha Bce MOIU-
¢bukaruu Moxyiis conpsbkeHust ¢ Tenzonatuyukamu CTF-11 cepun DCS-2000 (Moxynb) u
MpeIHa3HauYeHo I U3y4YEeHHsI yCTPOICTBa, MPUHIINIIA ACUCTBUS U MPaBUI IKCILTyaTaluu
MOy

JIOKYMEHT COAEpKUT TEXHUUYECKHE XapaKTEePUCTUKH MOJYJIsl, ONMHCAHWE MPUHIUIA
MOCTPOSHUS W paboThl, a Takke MH(POpMaINNIO, HEOOXOIUMYIO MOJIL30BATEIO JJIs Tpa-
BUJILHOTO TOJKIIOYEHHUS W SKCIUTyaTallud MOJIYJS B COCTaBE paclpeesieHHBIX CHCTEM
YIOpaBJIEHUs W TpeIHa3HayeH Ui JIML, 00ECTeYMBAIOIIUX MOJKIIOYEHHE, TEXHUYECKOe
obcmyxuBanue u Tekyumii pemont ACY TII, BKiTtouarommux MOIyJIb.

Jlyst 6o7ee mOJTHOTO MpeCTaBIeHUs 0 paboTe MoayJisa B PO npuBenena ctpykrypHas
cXeMa MOJyJid U €€ OINKCaHue, CXeMa MOJKIIOYEHUS TeH30JaTYMKOB, IIOKOJIEBKU pa3be-
MOB, PacrojOKEHUE NMepeMblYeK Ha IIaTe MOIYJs U 00Ias cxemMa o0ecredyeHus B3phIBO-
3alIMIIEHHOCTH cucTeMbl. Kpome Toro, PO coaepXuT omucaHue MpaBWl XpPaHEHUS U
TPAHCIIOPTUPOBAHUS MOYJIS.
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[ Mooynw conpasxcenun ¢ menzooamuuxkamu CTF-11 ]

1. OIIMCAHME U PABOTA

1.1. Ha3Hayenue MoayJst

[TonHoe HanmeHoBanue moayiisa: MoayJb conpsizkenusi ¢ Tensogarunkamu CTF-11.

Monyne mpeaHa3HadeH Uil pabOThI B COCTaBE PACIPEICICHHBIX CHCTEM YIPaBICHHSA,
UMeeT OJIMH KaHaJl JIsl HOAKIIIOYEHHS MO IIECTUIPOBOIHOM CXeMe TeH30JaTYNKOB MOCTOBOIO TH-
na, HampuMep TEH30PE3UCTOPHBIX JAaTYMKOB CHibl TUma T2. Moayns mpeoOpas3yeT CUTHajbl, TO-
Jy4YeHHbIE ¢ JaTYUKOB, B 10-, 12- unu 16-pa3psanslii nudpoBoii Koa U nepeaaet nHGopmauuio oo
n3mepenusx mo cetu RS-485 mo 3anpocy “BEAYIIEI'O” yctpoiictea. [Ipu 10-pa3psigHom kome
Ha BBIXOJIe oOecrevyrBaeTcsi MUHUMaJIbHOE BpeMsl MpeoOpa3zoBaHusi, npu 16-pa3psgHOM Koae —
MaKcHMalbHasi TOYHOCTH MpeoOpa3zoBaHus. Moayib UMeeT ABa KOMMYTHPYEMBIX HH(POPMAIUOH-
HBIX KaHaja, IpeJHa3HaYeHHbIX AJ1s oOMeHa 1o cetu RS-485.

Monyns Beimyckaercst B 1ByX Mogudukamusx CTF-11-00 u CTF-11-01.

Monynu moaudukaruu CTF-11-00 oTHOCSTCS K 37€KTPOOOOPYI0BAHUIO OOIIETO HCIIOJ-
HEHUS ¥ YCTaHABJIMBAIOTCS BHE B3PHIBOOMACHBIX 30H.

Monynmun momudukarmu CTF-11-01 sBusiroTcst B3pHIBO3AIIMIIEHHBIMA C MapKHUPOBKOU
B3pbiBO3amuThl [Exib]IIC X B coorBerctBum ¢ 'OCT P 51330.10-99 (MBDK60079-11-99), ycra-
HABJIMBAIOTCS BHE B3pPHIBOONACHBIX 30H W UCKPOOE30MacHBIMU LEMSMU MOTYT OBITH CBSA3aHBI C
JaTYUKaMH, PacIoiIOKEHHBIMUA BO B3pPBIBOOIMACHBIX 30HaX kiaccoB B-la u B-1r (B 30Hax kiacca
“1”u “2” mo 'OCT P 51330.9-99; cm. paznen 2).

Moynb SIBISICTCS BOCCTaHABIMBAEMBIM M PEMOHTOIIPUTOTHBIM U3/IEITUEM, TTPEeTHA3HAYCH-
HBIM JIJIS1 KPYTJIOCYTOYHOM HETPEPHIBHOM 3KCILTyaTallMd ¢ BO3MOXXHOCTbIO MHOTOKPAaTHOTO BKJIIO-
YSHUSI U BBIKJIIOUCHHS SJICKTPONUTAHUS B TEYCHHUE CYTOK.

Paboune ycnoBus 3kcIutyaTaluu:

- TeMmIepaTypa okpysxaroriero Bozayxa ot 0° C o +60° C (6e3 KoHeHCaAIIMY BJIary);
- OTHOCHTEJbHAs BIAXKHOCTb BO3ayXa 10 85% mpu temneparype +25° C;

- armoctepnoe nasienue ot 84 1o 107 xlla.

1.2. TexHuyeckue XapaKTepUCTHKH
OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU MOAYJIS TPUBEACHBI B TabauIe 1.

Tab6muna 1
HaumeHoBaHue napamerpa 3HavyeHue mapaMeTpa

KonnuecTBO MOAKIIIOUAEMBIX TEH30ATUYHKOB 1

Jlnana3oH n3MepseMoro HanpsbkeHus, MB 0-20
HomuHnanpHOE HanpsikeHue NMUTaHUs JaTYMKOB, B 10

Bpemst npeobpazoBanus Mc, He Ooliee

10-pa3psiaHblid KO 8
12-pa3psiHbIi KOJ 25
16-pa3psiaHbIif KO 350
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Mooynw conpasxcenun ¢ menzooamuuxkamu CTF-11 ]

Tabmuma 1 (mpogomxeHue)

HaumenoBaHue napamerpa

3HayeHHne mapaMerpa

[TocTosiHHAs BpeMEHH anmnapaTHoro GuibTpa, Mc 47
OcHOBHasI MOTPEIIHOCTH MpeoOpa3zoBaHus, MPUBEIACHHAS K IHana3o- 0.1

HYy U3MepeHui, %, He boree ’
JlomoJTHUTEIbHAS TEMITEPATYPHASI IIOTPENTHOCTH, Yo/ 10°C 0,05
KonmuecTBo nHQOPMAIIMOHHBIX KAaHAJIOB 2
Wutepdeiic RS-485
[IpoTokoa MODBUS RTU
CKOpOCTh nIepe1aun JAHHBIX ', GO 2400; 9600; 38400; 115200
HanpsokeHre DHTaHus MOayJIs, B 25+2%
Tok, moTpedIisieMblii MOyJIeM OT UCTOYHUKA MUTaHMs, MA, He Ooliee 130
["anpBaHMYeCKas pa3BsA3Ka MEKIY BHEIIHUM CTaOUIN3UPOBAHHBIM HC- 500
TOYHHUKOM MTUTAHMSI U CUCTEMHBIMU IIENSIMU MOyJisi, B, He MeHee

["aGapuTHbIE pa3Mepbl MOYJIS, MM 114x102x25
Macca MoyJis, KT, He O6oiee 0,1

ITpumeuanus.

1. BwiOmpaercs ycTaHOBKOI IepeMbIueK Ha IUIaTe MOMYIIA.

2. DIeKTpONUTaHUE MOMAYJISA JOJDKHO OCYIIECTBIISATHCS OT CTAOMIM3HPOBAHHOTO MCTOYHHKA; IUIS MUTAHUS MOIYJEH
CTF-11-01 nmomkeH HCHOJB30BAaThCS MCTOYHUK MHUTAHUSA C HANPSIKEHHEM TajlbBaHUYECKOW H3OJSAIUM HE MEHee

2500B.

1.3. VYcrpoiicTBo u padora

1.3.1. Koncmpykuyusa mooyns

Buemnuii Bug Mmoayinis noka3aH B [Ipunoxenun A. KOHCTpYKTMBHO MOJYJIb BBIIIOJHEH B
BUJIC MHOTOCIIOIHOM MeYaTHOM IJIaThl, yCTAHOBJICHHOHN B IJIAaCTMAacCOBbIN Kopmyc. Kopmyc nmeer
KpEIUICHUS 7151 yCTaHOBKH Ha cTanaapTHbI DIN-pensc. O6 0co0O0EHHOCTSIX KOHCTPYKIIMH MOTYJIst
C BUJIOM B3pbIBO3AILUTHI “UCKpOOE30IacHas JIeKTpuUecKas emnb 17 - CM. pa3zen 2.

B kavectBe mHTEpdEicHOTO pazbeMa ucnonb3yercs coequauTesb X1 — CMMI109AS. On
MpeHa3HaueH AJIs MOAKIIOUEHHUS K MO0 CHCTEMHOTO UCTOYHHUKA MUTAHUSI U JIOKAJIbHOU CETH.
B kauecTBe 00BEKTHOrO pazbemMa ucnosb3yercs coeaunutens X2 — CMMO79AS. On npenHasHa-
YeH [ NOJKIIIoYeHUs TeH3oaaTtunka. CoeMHeHne MOAyJIsl ¢ JaTYMKOM Ioka3aHo B Ilpumnoxe-
Hun I'.

Ha Topue xopmyca pacnonoxkensl Tpu cBeroauona (cM. Ilpunoxenue /). CBeromuon
“RXD” ungumupyeT npueM uHpopMaIuu U3 JokanbHoi cetu. Ceronunon “TXD” unaumnupyet
nepenady MHGOpMAlMKM W3 MOAYJS B JIOKAJIbHYIO ceThb. [IpepbIBUCTOE CBEUYEHHE CBETOAMOIA
“RUN” cBHAETENBCTBYET O TOM, YTO MOAYJIb HAXOAUTCS BO BKIIOYECHHOM, pab0YeM COCTOSIHUH, a
B IIPOLIECCOPHOM YCTPONCTBE MOJYJIsl BBIMOIHETCS paboyas mporpamma. Cwm. takke 1. 1.3.3.

1.3.2. Ilpunyun pabomut

Monynb npegHa3zHadeH Ajs paboThl B COCTaBE pacHpeIeIeHHbIX CUCTEM yrpasiieHus. Bee
YCTPOMCTBA CUCTEMBI O0BETUHEHBI JIOKATBHOW HHPOPMAIIMOHHOHN CEThI0, pabOTAarOIIEH TT0 TPOTO-
kosry MODBUS RTU (unrepdeiic RS-485, ckopocts nepenaun nanusix 1o 115200 6ox), u nme-
I0T CBOM JIOTMYECKUH ajgpec. Moayiib IpUHAMIEKUT K yCTPOUCTBAM HUKHErO ypoBHs. B cocrtase
cetd oH pabortaer B kauectBe “IIOAUMHEHHOI'O” yctpoiicTBa, ucnonHss koMauasl “BEJIY-
LITET'O” ycTpoiicTBa (Hanmpumep, nporeccoproro moaysiss CPU-11 umu CPU-15).
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K Mooyns conpaxcenusn ¢ menzooamuukamu CTF-11

Moy umeeT nBa KOMMYTHPYEMbIX MH(GOPMALMOHHBIX KaHala IS MOAKIIOYEHUS JIO-
kanpHOUM ceTu. CKopocTh OOMeHa JaHHBIMU BBICTABISIETCS YCTAHOBKOM MEpEeMbIUeK Ha pa3zbeM

XP1 (cm. m. 3.2.1). CereBolt ampec MOIyYJis yCTaHaBIMBAETCSA MpU moMouu nepembruex J1... J6
(em. m. 3.2.1).

MopyJib COCTOUT U3 ABYX OCHOBHBIX YCTPOMCTB:

e YCTPOWCTBa aHAJIOrOBOrO, YA;

e YCTpPOWMCTBA ynpasJeHHUs, Y Y.

YA npennazHaueHo Juisi QUIBTpPALMU BXOJHBIX CUTHAJIOB C TEH30JaTUHKa, MpeoOpa3oBa-
HUS 3THX CUTHAJIOB B MEAHJP C YAaCTOTOM ClIe0OBaHUs UMITYJIbcOB IpuMepHO oT 50 g0 200 xI'n u
JUTst GOPMUPOBAHUS CTAOMIIHLHOTO HAMPSIKEHUS MTUTAHMS TCH301aTYNKA. Y A TaK)Ke OTpaHHYHUBACT
TOK BO BXOJIHBIX IIETISIX /10 MCKPOOE30MacHbIX 3HaUCHUM (CM. pa3zien 2).

VYV obecrnieunBaet npeoOpa3oBaHUE aHATIOTOBOTO curHaia, Gopmupyemoro YA, B 10-, 12-
wi 16-pa3psaaublii TUPPOBOIM KOoA, paboTy MOAYJS B JIOKATBHOW CETH, HHIWKAIIUIO COCTOSHUS
MOJTyJIsl, @ TAK)KE HEKOTOPBIE CITyKeOHbIE (PYHKIINU.

CrpykTypHas cxema MOJIyJisd, mokasaHHass B [lpwioxenun b, comepxut ciepyroiue
(GYHKIIMOHATIBHBIE Y3JIbI:

e cxeMa 3amuThl Bxoaa, C3;

HWCTOYHUK nuTaHus aatunka, UITI;

BXOZHOH nuddepeHnanbHblii H3MEpUTENbHBIN yeunuTenb, MY
BTOpPUYHBIE UCTOYHUKH niuTanus, UI11.. 1I13;

BTOPUYHBIN UCTOYHUK ONOpPHOro HanpskeHusi, BUOH;
npeoOpa3oBarelnb HaNpsHKeHue — yactoTa, [THY;

KBapLeBblil reneparop, KI';

Mukponpoueccop, LITY;

onTomnapsl, OII;

dbopmuposarens narepderica RS-485, BU1 u BU2.

VA conepxur C3, UI1/, U111, 1Y, BUOH, ITHY.

VYV conepxut LUITY, KT, OIl, BM1, B2, UI12, UI13.

[puHIIMT paboTHI MOIYJISl COCTOUT B clieaytomieM. McTtounuk nutanus gatanka Gpopmupy-
eT crabuibHoe HanpsukeHue 10B Ha Beixomax “+E” m “—E” momyns, KOTOpoe UCTOIB3YyeTCs IS
MUTaHUS TEH30JaTYMKa MOCTOBOIO TUIA. BennunHa 3TOro HampsKEeHUs KOHTPOJUPYETCS yepes
M3MEpPUTEIIbHBIE BXO/Ibl ICTOYHUKA MUTAHUS AaTunka “+S” u “—S”.

BxomHo# curnan yepe3 cxemy 3amuthl C3 mocTymaer Ha BXoA Hu(epeHIHaTbHOTO U3-
MeputenbHoro ycwmmrens MY, BemomnenHoro Ha mpubope tuma AD620 dupmer ANALOG
DEVICES.

C BbIX0Jla U3MEPUTEIBHOIO YCUIIMTENSI CUTHAJ MOCTyHaeT Ha BXOJ IpeoOpa3oBarelns Ha-
NpsOKEHWE — YacTOTa, BBIOJIHEHHOro Ha Mukpocxeme AD652 ¢upmer ANALOG DEVICES.
[IpeoOpazoBarens HaMpsHKEHHUE - YacTOTa Ipeodpa3yeT curHai ¢ Beixoga MY B mociemoBarensb-
HOCTbh MMITYJIbCOB, YaCTOTA CJIEJOBAHUS KOTOPBIX MPOMOPIUOHAIbHA BEIMYMHE CUTHAJIA C TEH30-
Jatyuka u aexuT B npenenax 50 ... 200 kI'u. Dra nocnenoBarenbHOCTh NogaeTcs Ha Bxoq PB1
LITY mist 06paboTku pe3ynbraToB n3MepeHuit. [locie 00paboTku nHpopManus 06 U3MEPEHUIX
3anuchiBaeTcsl B onpeneneHHsie peructpel O3Y, noctynueie mig yrenus “BEYILIUM” ycrpoii-
cTBOM 110 ceTH RS-485. Anroputm usmepennii ¢ Touku 3penust 110 onucan B 1. 1.3.3.

Omnopuble HanpsokeHus, popmupyembie BUOH HeoOXoauMbl 11 TPaBUIIBHOTO (YHKIIHO-
HupoBanus MY u UII/I.

OcHOBO¥ TIeHTpaJIBHOTO TMpoIieccopHoro ycrpoicta (LIITY) siBasieTcss oMHOKpUCTATBHBII
MUKpOKOHTpoJuiep Atmega8535 ¢pupmbr Atmel corp. Ero ocHOBHBIE XapaKTepUCTHUKU MPUBEICHBI
HUXKeE:

° TakToBasA dyacrorta - 7,3728 MI1;
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K Mooyns conpaxcenusn ¢ menzooamuukamu CTF-11

o namsth nporpamm (In-System Self-programmable Flash) — 8 K6aiir;

o O3V — 512 6aiir.

MUKpPOKOHTPOJIJIEP TAKKE COAEPKUT MHOXKECTBO BCTPOCHHBIX MEPUGEPUITHBIX YCTPOUCTB,
Cpelu KOTOPBIX:

. sHepronezaBucumas namsatb (EEPROM) — 512 Gaiit;
8-xaHanbHBIN 10-pa3psaaHbIil aHanoro-uudpoBoil mpeodbpazoBareb;
IIOCJIEI0BATEIbHBIN TIOPT;
4eThIpe 8-pa3psAHbIX apaJlIeNIbHBIX [TOPTa BBOAA-BBIBOJA;

TpH Tanmepa.

Hapsany ¢ mukpokontposuiepoMm B coctaB LIIIY BXoAUT yCcTpOMCTBO OXpaHHOIO TaWMepa
Watchdog, BeimonnenHoe Ha 6aze UMC ADM705. Eciu B Teyenue 1,6 ¢ He MPOUCXOAMT IMpPO-
IpaMMHOH MOAJEPKKU OXPAHHOTO TaiiMepa, MPOUCXOAMT anmapatHelid copoc LIITY.

[Iutanue Moayns ocylecTBiIsieTcs HanpsbkeHneM +25 B. BTopuuHble HCTOYHUKY TUTAHUS
UII1, WII2, WUII3, BeimonHeHHsle Ha 0aze mukpocxeM DC-DC konBepropoB TMH2412D wu
TMA2405S ¢upmbl TRACO, ranpBaHUYeCKH M30JIMPYIOT MUTAHUE MOJYJS OT CHCTEMHOIO HC-
tounuka nutanus. U111, npeoOpa3ys BxonHoe HanpsbkeHUe B HanpsbkeHue +12 B, obecnieunBaer
MMTaHKue aHajJoroBoi dyactu moxyssa. UII2, mpeoOpasyst BXOaHOE HAMPSHKEHHUE B HANpsDKEHUE +5
B, oGecnieunBaet nutanue nuudpoBsix MukpocxeM YY. UI13, npeoOpas3ys BXoJHOE HaNpsHKEHUE B
HanpsbkeHue +5 B, obecrieunBaer nuranue 0ydepHbIx mpeodpazopareneii uarepdeiica RS-485.

Ecnu no cetn RS-485 nmpuxonut 3anpoc Ha uteHue pabouux peructpon ot “BEJIVIIE-
I'O” ycrpoiicTBa, To OH, Mpoxojs yepe3 010k uaTtepdeiica RS-485 (BU), monmamgaer Ha BXOJ yCT-
poiictBa USART MukpokonTposuiepa. Ilo atomy dakry popmupyercst npepbiBaHHE, IPOUCXOAUT
MOATrOTOBKA U mepeAayda oteera (cm. m. 1.3.3).

Monynb uMeeT ABa KOMMYTHPYEMBIX BBIXOJHBIX KaHasa, OAMH U3 KOTOPBIX UCIIOJIb3YETCS
B Ka4eCTBE OCHOBHOTO, a JPYroil — B KAYECTBE pe3epBHOro. YmnpasieHue nepenaruukamu bU1 u
BU2 u xommyTanus nH(GOpMAIMOHHBIX KaHAJIOB ocyiecTisercs no curnany PC7 LITY. Mexa-
HU3M KOMMYTAIIMH CBA3HBIX KaHaoB onucaH B 1. 1.3.3. CkopocTh 0OMEHa JaHHBIMU BBIOUpAeTCs
IIpYU MOMOIIM NEPEMBIUEK, YCTAaHABIMBAEMbIX Ha JIBE€ HIDKHUX Mapbl BBIBOAOB pazbema XP1 (cwm.
[Tpunoxenue /). BU1 u B2 ¢ momomisio OIl u UII3 ranpBaHrYecKu U30IMPOBAHBI OT APYTHX
YCTPOMCTB MOIYJIS.

CornacoBanue Harpy3o0kK JOKaJIbHON MH(POPMALMOHHOHN ceTH, 00yCIOBIECHHBIX €€ MPOTs-
JKEHHOCTBIO M KOJMYECTBOM IOJKIIIOUEHHBIX MOAYJICH, BBIMOJHIETCS C MOMOUIbIO NEPEMBIYEK
J7...J12. YcranoBka nepembruku J7 wim J10 mogkmoyaet muHy “A” (IEpBOro WM BTOPOTO KaHA-
Ja cOOTBETCTBEHHO) mHTepdeiica RS-485 uepes pesucrop 3,3 kOm k BbIxoay +5VI uctounuka
nutanus UI13. Yeranoska nepemsruku J8 mnm J11 noaximouaer muny “B” (mepBoro mwin BTOporo
KaHaJa COOTBETCTBEHHO) mHTepdeiica RS-485 gepes pesucrop 3,3 kOm k Bbixomy SHIELD wmc-
tounuka nutanus UI13. YcranoBka nepembruku J9 nim J12 noakmroyaet pesuctop 100 Om mexay
muHamMu “A” u “B” (mepBoro uiau BTOpOro KaHajia COOTBETCTBEHHO) uHTepdelica RS-485. Ecnu
MOJZyJIb SIBJISIETCS. OKOHEYHBIM YCTPOMCTBOM B ceTH RS-485, ykazaHHble NEpPEMBIYKH TOJIKHBI
OBITh YCTAHOBJICHBI, B IPOTUBHOM CITy4ae — CHSATHI.

[{okosieBkH pazbeMOB MoAayJsi nipuBenceHbl B [lpunoxenun B. Ilpumep noakmrodeHus k
MOJYJIIO TEH30aTYMKa MOCTOBOrO THMa npuseneH B [Ipunoxxennn I'. Pacnionoxenue nepemeluex,

CBETOJMOI0OB U 3alIUTHBIX PE3UCTOPOB Ha MJIaTe MOAYJIA II0KAa3aHO B HpI/IJIO)KeHI/II/I I.
IIpumevanue. BHemHui BUA IUIaThl MOLYJII MOXKET OTJIMYAThCs OT HokazaHHOro B Ilpunoxenuu [, ecnu
9TH pa3uyMsl HE BIUSIOT HA DKCIUTyaTaIlMIO MOTYJIS.

1.3.3. Ilpozpammmnoe obecneuenue

[IporpamMHOe oOecriedeHre MOyJis MpelyCMaTpUBaeT TECTUPOBAHUE MOIYJs, Mpeodpa-
30BaHME CUrHaia ¢ TeH3onatuuka B 10-, 12- umu 16-pa3psanbiil 1udpoBoi KO, MHIUKAIMIO CO-
CTOSTHUSI MOZYJIsl B UH(GOPMAIIMOHHBIN OOMEH ¢ BEAYIIUM yCTPOHCTBOM 10 mipoTokory MODBUS,
B TOM YHCJI€ KOMMYTAIMIO HH(OPMAIIMOHHBIX KaHAJIOB.
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Crpyxkrypa peructpoB O3Y moayns (Bepcus [10: ctfl124c), 70CTyIHBIX TOJIB30BATEINIO,
npuBe/cHAa B Tabuie 2.
Tabmuma 2

Maccus cocrosiuuii (pacnonoxxkeH B SRAM)
00 | MapukaTop nporpecca
01 | Ilpu3Hak nepenoJHEHUs CYETYUKA UMITYJIbCOB
02 | He ucnonb3yercs
03 | Uapukatop ommbok (2: ommbka Flash, 3: ommbka SRAM, 4: ommbka EEPROM)
04 | He ucnonb3yercs
05 | CereBoli aipec, CHUTAHHBIN C JPKaMIIEPOB
06 | Tun moxyns
07 | IIporpammHas Bepcus
MaccuB Bx0oJ10B (pacnosnoxeH B SRAM)
08 | CdeTunk UMMIYJILCOB
09 | ve ucnonwiyercs (Bceraa 0)
10 | Bec Tapsl (ociie 3a1aHusi TAPUPOBKH )
MaccuB yctaBok (pacnonoxed B SRAM)
11 | Pa3penienue TapupOBKY WM 3aIIUCH YCTaBKHU
12 | YcraBka Bpemenu usmepenus (B 10ms nHTepBanax)
13 | IlpusHak 3a1aHusi TAPUPOBKHU

C ToukM 3peHHs] NPOTPaMMHOr0 OOECTeueHUsT MOYJIsl AITOPUTM HU3MEPEHUs CUTHAla ¢
TEH30/IaTYMKa MOCTOBOT'O THMa COCTOUT B cienytomem. Ha Bxox PB1 LITY (cm. m. 1.3.2) mo-
CTYIAeT MOCJeI0BATEIbHOCTh UMITYJIbCOB CO CKBaKHOCTBIO 2, YaCTOTA CJIEOBAHUS HMITYJIbCOB
IIPONOPLMOHANIbEHA U3MEPEHHOMY HAIPSDKEHUIO Ha BbIXoAax “+M” u ”-M” TeH301aT4uMKa, CM. II.
1.3.2. Bxon PB1 npencraBnsier co6oii Bxoa 16-pa3psiiHOTO CUETYMKA, €r0 3HaUYEHHE CUUTHIBACT-
cst OC uepes nepuon, paBubiid T, * 10 (Mmc), u oToOpaxaetcst B 08 pabouem peructpe O3Y; no-
Cclle CYMTHIBaHUS 3HAYCHHE CUeTUnKa oOHyJseTcs. 31ech Ty — ycTaBka BpeMEHU U3MEPEHUs, CM.
Tadnuity 2.

3HaueHue yctaBku BpemeHu uzmepenus xpanurcd B EEPROM LITY (no ymonuanuio Ty,
= 10), m1s U3MEHEHHS dTOW yCTaBKH HEOOXOJMMO 3amucaTh €€ HOBOE 3Ha4deHUE B 12 peructp
O3V, a 3arem 3anucath B 11 peructp KomaHay 3alluCH yCTaBKM BpeMeHH u3MmepeHus 162Eh.
ITocne sToro HoBast yctaBka nponuuniercs B EEPROM.

Ecnu 3aaath cnumikom 0oJbIIoe 3Hau€HUE YCTaBKU BPEMEHU MU3MEPEHHUs, 0COOEHHO IpU
OOJIBIIMX 3HAYEHMSIX BXOJHOIO CUTHAJIa, BOBHUKHET NEpenoyiHeHue 16-pa3psiHOro CueT4HKa.
[Tpu 3Tom mitagmmii 6ut 01 peructpa cTaHeT paBHBIM equHULE. Eciiu nepenosHeHus cueTdynka
HE BO3HUKAET, 3TOT OUT paBeH HYIIIO.

Jaxe mpu HYJIEBOM CUTHAJIE C TEH30JaTYMKa 3HAUYCHHUE 16-pa3psHOrO CYET4YHMKa OyneT
HEHYJIEBBIM. TakuM o0pa3oM, HEOOXOIUMO Tociie TIporpeBa Moayss (cMm. 1. 3.2.1) mepen Hava-
JIOM M3MEpPEHHMH NMPOBECTH TapUPOBKY MoayJd. [Ipu 3ToM MoOKeT ObITh yuTeHa Kak JIOMOJIHU-
TeJbHas 100aBKa MPH HYJIEBOM CUTHAJE C TEH30JaTYhKa, TaK U BEC Tapbl B3BEIIMBAEMOMN IPO-
nykuuu. s TapupoBku HE0O0XoauMo B 13 peructp Moayss 3anucaTh NPU3HAK 33JaHUS Tapu-
poBku lh, a 3atem B 11 peructp 3anucaTh KOMaHy paspemieHus: TapupoBku 4D2h. [Tocne aToro
Ha BCEX MOCIEIYIOIUX UKIaX u3MepeHus (moka He OyeT MpOou3BeeHa CleayIomias TapupoB-
Ka) OT TEKyLIero 3HaYeHUs 16-pa3psaHoOro cyeTyuka OyaeT aBTOMAaTHYECKH OTHHMATHCS Mapa-
MeTp “Bec Taphl”, oToOpaskaeMblii B 10 perucrpe u paBHBIM 3HaYEHHUIO CUETYMKA MPH 3alUCU
KOMaH/Ibl Pa3peIIeHus] TAPUPOBKHU.

[Tpyn uHMIMANM3aUK MOXYJIS MapaMmeTp “Bec Tapbl MPUHUMAETCs PaBHBIM HYIIO, yC-
TaBKa BPEMEHU U3MEPEHMSI COXPAHSIET CBOE 3HAUCHHUE.
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ITpu oTcyTcTBMM OOMEHA NaHHBIMU C MOAYJEM B T€YEHHUE 2 C MPOUCXOAUT NMPOrpPaMMHBIN
nepecopoc LIITY. Dto cnenyer uMeTs B BUIy NPH OLIEHKE pexkuMa paboThl MOAYJIS IO CBETOAM-
OJIHBIM HMHJIMKATOpaM; Ha MepHoja mnepecOpoca M mHUIMamu3anuu uHaukatop “RUN” He roput
WM TOPUT MOCTOSIHHO.

C Touku 3peHuss NPOrpaMMHOr0 0OECHEUEHUs AITOPUTM KOMMYTAlUU MH()OPMALMOHHBIX
KaHaJIOB MOAYJIS CJeTy OIHii:

1. Ilpu BxiaroueHuM nutanus (power reset) 0KUIAIOTCS 3aMpPOCHI IO TIEPBOMY KaHAITy (OCHOBHO-
My, Al, Bl);

2. Ilpu OTCYTCTBUU CBSI3U IO NIEPBOMY KaHay B Te4eHHE 2 ¢ nmpoucxoaut nepecopoc LITY;

3. Tlocne deTbipex mepecOPOCOB 3aMPOCHl OKUIAIOTCS 1O BTOpoMy (pesepBHOMY, A2, B2) kaHa-
1y,

4. Tlpu OTCYTCTBHH CBSI3M IO BTOPOMY KaHaIy B TeueHHUeE 2 ¢ nmpoucxoauT nepecopoc LITY;

5. Tlocne yeTpipex mepecOPOCOB 3aIPOCHI 0OXKUIAIOTCS IO IEPBOMY KaHay.

6. Ilpu mpomasaHuu CBsI3M, KOTAa MOAYJb pabOTaeT Mo BTOPOMY KaHaly, NMEpexo] Ha MepBBIH
KaHaJl OCYILECTBIISETCS MOCIIE EPBOro nepecopoca.

CereBoll agpec MOIyJIsl CUMTHIBAETCS ¢ mepeMbluek J1... J6 onepanoHHO# cucteMon mo-
CTOSIHHO; CKOPOCTh OOMEHA CUMTHIBACTCS C KOHTAKTOB pasbema XP1 (cMm. Tabn. 4) TONbKO mpu
WHULHATU3AI MoayJast (cM. pazzaen 3.2.1). Oumulku, BHISBICHHBIE OTICPAIIMOHHON CUCTEMOM TpH
TECTUPOBAHUHU MOJYJIS, 3aMUCHIBAIOTCS B 03 perucTp MaccuBa COCTOSTHUN (CM. TabII. 2).

Cwum. taxke: “Oprannsanus namsata mogyiieii DCS u ux B3auMoeicTBUE ¢ BEpXHUM YPOB-
HeM. Texnuueckoe onucanue” AJII'B.420609.006 TO.

14. Cpe)ICTBa HU3MEPECHUS, THCTPYMCHT U NPUHALAJC/KHOCTH

Monynsb, ucnosnb3yeMsblil B KaueCTBE U3MEPUTEIbHBIX KaHAJIOB U NIPUMEHsEMBIN B cdepax
pacrpocTpaHeHHsI TOCYIapCTBEHHOIO METPOJIOIMYECKOro KOHTPOJISI U HaA30pa, MOAJIEKHUT Iep-
BUYHOI MOBEpKE 10 BBOJAA B KCIUTyaTallMIO U MEPUOJUYECKON MOBEpKe B MpoIlecce IKCIUTyarTa-
nuu. B ocranbHbIX ciayyasx Moayis kanuOpyercsa. Cm. taxke: “Monynu cepun DCS-2000. Me-
toauka nosepku” AJII'B.420609.019 U1.

1.5. MapkupoBka

MapkupoBKa MOIyJIsl JOJDKHA OBITH HAHECEHA HEMOCPEICTBEHHO HA M3JIENIME WM Ha Ipu-
KPETUISIEMBIH K M3/ICTHIO HAKJIaTHOW DJIEMEHT U CO/IePIKaTh:
e  HaWMEHOBaHUE U (WJIH) U U3AETHS;
®  TOBApHBIN 3HAK WJIM HAMMEHOBAHUE MPEIIPUATUSI-U3TOTOBUTEIIS;
® 3HaK YTBEPXKACHHUS THUMA CPEICTB M3MEPEHUH I MOIYJIsS CONPSKEHUS C TEH30JaT4YHMKaMH,
BBITOJIHSIONIETO (DYHKIIMH U3MEPUTENIBHBIX KaHAJIOB,
MapKHUPOBKY B3pbIBO3aUTHI (Kpome moaysieir CTF-11-00);
JIOITyCTUMBIE TIapaMeTphl BHEIIHUX UCKpobOe3onacHbIX 1enei (kpome moxyneit CTF-11-00);
npeaynpeauTenbHy 0 Haamuch “Mckpobde3onacHsie nemu” (kpome moayiieid CTF-11-00);
3aBOJICKOM HOMED U r'oJl BBIITYCKa,

HAaMMEHOBAaHME WM 3HAK IIEHTpa MO cepTU(UKAIIUU U HOMEp cepTudUKaTa.
[Ipumeuanne. 3HaK YTBEp)KICHUS THIIA JIOMYCKAETCs HAHOCHUTh HA THTYJbHBIE JHCTHI 3KCIUTyaTallMOHHON
JIOKYMEHTAIU! TUTIOTPadCKUM CIIOCOOOM.
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1.6. Tapa u ynakoBka

TpancnopTHast Tapa, B KOTOPOUW MOCTaBIAIOTCS MOJYJIH, MPEACTABIsAET COOON MOMIATHIN
Hepaz0OpHbIH, MIOTHBINA ALIMK C TOPLEBBIMM CTEHKAaMH, COOpaHHBIMM Ha 4eThIpex MiiaHkax. Ha
AIUK HAHOCATCA OCHOBHBIE, JOIOJIHUTENbHBIE U NpeaynpeantenbHble 3Haku o 'OCT 14192.
BHyTpeHHue cTeHku siuka ooutsl (BeicTiianbl) Oymaroit bBY-b mo 'OCT 515-77. Ilepen ynakos-
KOW B TPAHCIOPTHYIO Tapy MOIYJW TMOMEIIAIOTCS B YKIAJOYHBIM SIIUMK. YKIAQTOYHBIN SITUK
npeacTasisier coboil ¢yTiasp u3 rodppuposannoro kaprona T-30, TOCT 7376. B onHom TpaHc-
MOPTHOM f1uKe pazmemtaercs 20 yKiIaJI04HbIX SLIIMKOB.

[Ipn HeoOxoauMOCTH HOBOM TPAaHCHOPTUPOBKHU YIIAKOBKY MOJYJIEH ClEAyeT MPOU3BOIUTH
B HOPMaJIbHBIX KIIMMAaTHYECKUX YCIOBUAX B CIEAYIOIIEH OCIEA0BATEIbHOCTH:

1. Kaxxp1ii MOy b 3al1anBaeTCs B IOJUAITUICHOBBIN MTAKET U YKIIAABIBACTCS B OTACIBHYIO
KOpPOOKY BMECTE C COMPOBOIUTEIBHOMN TOKYMEHTAIIHCH.

2. KopoOku ¢ Monynsimu B KoiaruecTBe 20 IIT. yIaKOBBIBAIOTCA B YKJIAIOUHBIN SMIMK. YK-
JaIOYHBIN ALIMK MOMEIIAeTcsl B TapHbId. [IpoMexXyTKH 3al0IHAI0TCS TOQPUPOBAaHHBIM KapTOHOM
T-30, 'OCT 7376;

3. TpaHCHIOPTHBIN ALIUK MapKUPYETCS:

- MaHuNyJAUMOHHBIMU 3HaKaMu: "boutcs ceipoct", "Bepx. He xantoBats", "OcTOpoxk-
HO, Xpynkoe";

- OCHOBHBIMHM HAJIUCSAMHU - TOJHOE WIH YCJIOBHOE HAaWMEHOBAaHHUE IPY30I0JIydarels,
MYHKTa Ha3HAuCHUs C yKa3aHUEM, IIPU HEOOXOIMMOCTH, ITYHKTA IePerpy3KH;

- JIOTIOJIHUTEIbHBIMU HAJIHUCSIMU - IOJHOE WJIM YCIOBHOE HAMMEHOBAaHUE IPy300TIPaBU-
TeNsl © HAMMEHOBAHME ITyHKTa OTIIPABJICHHUS;

- MH(QOPMALMOHHBIMU HAJAMUCIMH - MAacChl OpyTTO M HETTO IPy30BOI'O MeCTa B KHIIO-
rpammax, rabapuTHbIE pa3Mepbl TPy30BOr0 MECTa B CAHTUMETpaX U 00BEM I'Py30BOI'0 MECTa B KY-
OMYECKUX METpax.

TpancnopTHas MapKUpOBKa HAHOCUTCS Ha (haHEpHBIC WM MeTaJIMuecKue spiablku. [Tops-
JIOK pacIoJIOKEHUSI MapKUPOBKU Ha OJHOM M3 00KoBbIX cTeHOK cooTBeTcTBYyeT 'OCT 14192 Ha
Tapy. MapKupoBKy HaHOCST KpackKoil mo TpadapeTy WiIu OT pyKH OBICTPO BBICHIXAIOIIEH, BOJO-
CTOWMKOM, CBETOCTOMKOM, COJIECTOMKON KpacKOH, MPOYHOI Ha CTUpaHKE U pa3MbiBaHHe. OCHOBHbIE
HaJMUCH HaHOCATCS BbIcOTOM 30MM. JlomosHuTENbHBIE M HH(POPMAIIMOHHBIC HAIIMUCH HAHOCSTCS
BbICOTOM 10 MM.

[Tocne ykmaaku MOAyJeH B TApHBIH SIIUK, TOCIETHUA 0OTATHMBAETCS IO TOPLIAM CTAIbHOM
uenbHou jeHToil ceuenueM 0,4x20 mm u mimomOupyercs. [11oMOb! U1l mpeAoTBpallieHus OT Mo-
BPEKACHUS NPH TPAHCIIOPTUPOBAHUM PACIIOIAralOTCs B INIyXUX OTBEPCTUSAX OOKOBBIX CTEHOK U
3alMIIAI0TCS CKOOaMU.

B Teuenne rapaHTHIHOTO CpoKa MOTPeOUTENh JODKEH COXPAHATh YMAaKOBKY (yIIakOBOY-
HBI U TPaHCIOPTHBIN ALIUKHU), B KOTOPOI NMPUOBLIN MOIYJIH.

2. OBECIHEYEHHE B3PbIBOAIMIIEHHOCTH

B3apeiBozamumennocts Moayneir CTF-11-01 obecriednBaeTcsi BUOM B3pPBIBO3AIIUTHI ““UC-
KpoOe3omacHas dJIeKTprdecKast ernb i ypoBHS “ib” M BBINOJIHEHHUEM €r0 KOHCTPYKIIUH B COOT-
BetrcTBUM ¢ TpedoBanusiMu ['OCT P 51330.10-99 (MBK 60079-11-98).

OOm1as cxema o0ecrieueHHsI B3pbIBO3ALIUIIEHHOCTH CUCTeMBI IToka3aHa B [Ipunoxennu E.

Hckpobe30macHOCTh CUTHATIBHBIX LIENeH MOy JOCTUTAeTCs 3a CYET OTPAHUYCHUS TOKa
Y HaIpsDKEHUS B €ro JIEKTPUYECKUX LEMsX 0 UCKPOOEe30MacHbIX 3HAUEHMM, a TaKKe 3a CHET
COOTBETCTBYIOILETO BBIIIOJHEHNSI KOHCTPYKIIUU MOYJIEH.

OrpaHuyeHre TOKa KOPOTKOTO 3aMBIKaHUSI B MCKPOOE30MacHBIX LIEMsAX MOAyJel obecre-
YUBAETCS] HAJIMYMEM B HUX 3aIUTHBIX pe3ucTopoB B cxeme C3 (cMm. 11.1.3.2). OTu pe3sucTops! KOH-
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CTPYKTHBHO BBIJIEJICHBI B OTIEIBHYIO 30HY M JUIsl HCKJIIOUEHUS UX MOBPEKICHUS 3aJIUTHI CIICLHU-
anbHbIM KomnayHoMm tuna BUKCUHT. Pacnionoxenne 3alUTHBIX PE3UCTOPOB HA IUIATE MOIYJIS
noka3aso B [Ipunoxenun /I, cm. Takxke n.3.2.1.

OrpannyeHre HaMpsOKEHHUST OOECTIEYMBACTCS CXEMOTEXHUKOW M KOHCTPYKLHMEH W30IH-
pytonux mpeoodpazosareneii HanpspkeHuss UIT1 u UTI2 (TMA 2412D u TMA 2405S) ¢dupmsl
TRACO (nanpsbkeHue raabBaHuueckon pas3pssku 500 B).

DJeKTpUYECKUe LIEH, TaTlbBAHMUECKU CBA3aHHBIE C UCKPOOE30MaCHBIMH LETSIMU MOIYJIS,
pa3/iesieHbl IeYaTHBIM 3KPaHOM HIMPUHON He MeHee 1,5 MM. DKpaH 3JIEKTPUYECKH COETUHEH JIBY-
Ms TyOIUpYIOMKUMH TTpoBojaMu ¢ KoHTaktamu 1 u 10 pa3ssema X1 u, manee, BHEITHUM MOHTa-
KOM, C IJIABHBIM 3a3€MJISIFOILUM (KOPITyCHBIM) OOJITOM CTOMKH, B KOTOPOI YCTaHOBIIEH MOYJIb.

[IpucoenuHenre U OTCOEIMHEHUE PAa3bEMOB MOAYJEH JOJIKHO MPOU3BOAMTHCA INPU OT-
KJIF0ouUeHHOM nuTaHuu. [lepen npucoequHeHNEM JIMHUM CBSI3U C B3PBIBO3AILMIICHHBIMU 1aTYMKa-
MU MOAYJIH JOJKHBI OBITh HAJIEKHO 3a3€MJICHBI.

ITo OKOHYaHUU MOHTaXHBIX PA0OT CeAyeT NPOBEPUTh BEIHMUMHY COINPOTHBIECHHS UCKPO-
3alIUTHOTO 3a3€MJIEHHUS, KOTOpasi HE JOJIKHa MpeBbimaTts 1 OM.
3nak X B MapkupoBke mMoaupukanuii moayns CTF-11-01 ¢ MapkupoBKOW B3pbIBO3ALIUTHI
[Exib]IIC X o3nHauaer, 4TO MpH 3KCIUTyaTallMK MOJIYJISI HEOOXOIUMO COOJIONATh CICAYIOIIHE
0coObIe yCIIOBUS:
- K IPUCOCTUHUTENBHBIM yCTPOHCTBAM MOJIYJS ¢ MapKHUpPOBKOM «HCKpoOe3omnac-
HBIE LIETN» JOMYCKAeTCs MOJAKIIOUEHUE TOJBKO B3PHIBO3AIIMILEHHOTO 3JIEKTPO-
00OpYyJIOBaHUS C BHUJAOM B3PHIBO3ALIUTH «UCKPOOE30IacHasi 3JIEeKTpUYecKas
LIEMb», UMEIOIEro cepTU(UKAT COOTBETCTBUS U pa3pellieHHe Ha MpPHUMEHEHHE
denepanbHOl CIIy)KOBI O JKOJIOTUYECKOMY, TEXHOJIOIMYECKOMY M aTOMHOMY
HAJ30py BO B3pPHIBOONACHBIX 30HaX, I/I€ BO3MOXKHO OOpa30BaHME Ta30BBIX CMe-
ceit kareropuu IIC, a Takke MPOCTHIX ANEKTPOTEXHUUYECKUX YCTPOMCTB, COBMEC-
TUMBIX C UCKpOOE30MacHOM 3neKkTpuueckoi nensto B coorBerctBuu ¢ 'OCT P
51330.10-99 (M3K 60079-11-98);
- DJEKTPUYECKHE TMapaMeTpbl HCKPOOE30MACHOTIO 3JIEKTPOOOOpYyIOBaHUS, MOM-
KIIF0Ya€MOT'0 K COCUHUTEIbHBIM YCTPOUCTBAM MOLYJII C MaPKHUPOBKOM «UCKPO-
Oe3omacHble LleNu», BKJIIOYas MapaMeTpbl COEAMHUTENBHBIX KalOenel M MpoBo-
JI0B, HE JIOJKHBI NPEBBIILIATh 3HAYEHUM, YKa3aHHBIX B paszaene 3.1 HacTodlero

PD.

3. HCHOJIb30BAHME 110 HASHAYEHUAIO

3.1. DxenayaTanuoOHHbIE OTPAHUYEHUS

[Tpu skcruTyaTanuu MOIyJsi HEOOXOAMMO CIIEIOBaTh BCEM PEKOMEHIAIUSAM B MOJHOM CO-
OTBETCTBHH C pazjenamu Hactosiiero PO. Kpome Toro, HEOOXOAMMO BBIIOIHATH MECTHBIE HHCT-
PYKLNH, TEUCTBYIOIIHNE B JAHHON OTPACIU MPOMBIIIJIEHHOCTH, a TAaKXKe JIPyTrue HOPMATUBHBIE J10-
KYMEHTBI, OTIpeesAIoNIne MpaBuia 3KCIUTyaTallui B3PbIBO3AIIUILIEHHOTO AIEKTPOOOOpYyA0BaHUS.

[TpenenbpHBIE MapaMeTPbl BHEITHUX UCKPOOE30MACHBIX ANEKTPUUYECKUX Ieneil Moaysei He
JIOJKHBI PEBBIIIATH CIEAYIOINUX 3HAUYCHUMN:

) MaKCHMaJIbHBIM BBIXOJHOU TOK, o — 60 MA;

° MaKCUMaJbHOE BBIXOJHOE HampsikeHnue, Uo — 25,5 B;
° MaKCcHMaJIbHas BHENTHAS eMKOCTh, Co — 0,1 MkD;

° MaKCHMaJlbHas BHEIIHAS UHAYKTUBHOCTb, Lo — 5 MI'H.
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3.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

[Toce momy4yeHus, JUINTENBHOIO XPAaHEHUs] WU TPAHCIOPTHPOBAHMS MOAYJEH B TpaHC-
HOPTHOH Tape HEOOXOIUMO MPOU3BECTH BHEUIHMHA OCMOTP TPAHCHOPTHOTO M YKJIAJOYHBIX SIIU-
KOB U IIPOBEPUTH LICJIOCTHOCTD YIIAKOBKH.

[Ipu oOHapyx’eHUM HapyIIEHUs LIETOCTHOCTH TPAHCIIOPTHOM MIJIM YKJIAZJJOYHOU Tapbl HE0O-
XOJMMO COOOUIUTH O HAPYLICHUM MPEIIPUATHIO - U3TOTOBUTENIO. JlanpHeimas sKcIulyaranus
MOJyJIsl BO3MOYHA TOJIBKO € Pa3pelleHUs NPEAIPUATUS - U3TOTOBUTEIIS.

Ecnu nenocTHOCTh Tapsl HE HApyLIeHa, MOAYJIb CIEAYET U3BJIEYb U3 YIIAKOBKH, IIPOBECTH
BHEIIHUHA OCMOTP Ha OTCYTCTBHE MEXAHUYECKUX IMOBPEKICHUN U IPOBEPUTH €0 KOMIUIEKTHOCTb.

B cnyuae xpaHeHHs WM TPaHCIOPTHPOBAHMS MOAYJIS IPU TEMIIEpaType HWXKE HyJIA Ipa-
JIyCOB, BBIIEP’KAaTh €r0 B HOPMAJIBHBIX YCIOBUSAX B TEUEHUM 12 yacos.

3.2.1. Ilopaook ycmanoeku

[lepen HayamoM MOHTaka MOJIYJIb CIIEAYeT OCMOTPETh M MPOBEPUTH LIEIOCTHOCTh 3JIEMEH-
TOB IUIAThl, IEYATHBIX NIPOBOJHUKOB M OTCYTCTBHE NMOBPEXACHUN pazbemoB. [Ipu ucnonb3oBanun
Moaupuxanuit mogyns CTF-11-01 Heo6xoaumMo BHU3yaabHO MPOBEPUTH OTCYTCTBUE MOBPEKIACHUN
3alIUTHBIX PE3UCTOPOB M KoMHayHza (cM. pas3zen 2). TokoorpaHMUMBAIOIIME PE3UCTOPHI, a TAKXKe
MECTO IOJ] HUIMU Ha HYD)KHEH CTOPOHE IIaThl, TOJKHBI ObITh 3aJIUThI 3aIUTHBIM KOMIIAyH/I0M, pac-
CTOSIHUE MEXJy JII000H TOYKOH (B TOM YMCJe BBHIBOJOM) JIFOOOTO pe3ucTopa U Kpaem o01acT 3a-
JIMBKU JOJDKHO COCTaBJIATH He MeHee 1 Mm. KoMmayHna He 1oikeH MMETh TpeluH U cKojoB. Pac-
MOJIOKEHHE 3alUTHBIX PE3UCTOPOB Ha IuIaTe Moyl noka3aHo B Ilpunoxenun JI. [lomyckaercs
3aJMBKa KOMIIAyHJJOM OOJIbLIEH 30HBI Ha I1aTe, yeM yka3aHo B [Ipunoxenun /1.

[Ipu nepBoOHa4YAILHON yCTAaHOBKE MOJYJIEH CIEAYET BBIIIOJIHUTH CIECAYIOLUE JCHCTBUSA:

- ¢ nomotbko nepembruek J1... J6 B coorBeTcTBUU ¢ TaOiuIEeH 3 yCTaHOBUTH JIOIMUECKUN

CHUCTEeMHBIN aapec Moy (cM. ipumedanus 1...3 k Tabnure 3);
[Mpumeuanue. Ilepembruku J1... J6 MoryT nmeTs MapkupoBKy Ha rutate: “Net addr. 0...5”.

- B COOTBETCTBUU C TaONHICH 4 YCTAHOBUTh CKOPOCTh OOMEHA JaHHBIMH B CETH (CM. TPH-
Meuanus 1...3 x Tabnue 4);

- IpPOBEpUTH NosiokeHue nepembruek J7...J12. Ecnu Moynb SBISETCS OKOHEUHBIM y3JI0M
CETH TI0 COOTBETCTBYIOIEMY KaHamy, nepeMbruku (J7...J9 nna mepBoro kanana u J10...J12 mis
BTOPOT0) JIOJIKHBI OBITH YCTAHOBJICHBI, B IPOTUBHOM CIIy4ae — CHSITHI;

- yctanoBuTh Monysb Ha DIN — pensc Tuma DIN3 (TS35/F6) unu DIN1 (TS32/F6);

- TMOJKIIIOYUTH K MOJYJII0O CUTHAJIBHBIE TIPOBO/IA U MPOBO/IA TUTAHKS B COOTBETCTBUU C I10-
KOJIEBKOH pazpeMoOB Monyiisi. IlogkimroueHue cienyeT BBIIMOJIHATh C OCOOCHHOW aKKypaTHOCTEHIO.
HeoOxoaumo BbIIEpKaTh CTPOTOE COOTBETCTBUE MEKIY MOPSAKOBBIMU HOMEpaMU KOHTaKTOB M Ha-
3HaYEHUEM CUTHAJIOB;

- Tepelx HayaJioM H3MEPEeHUN HEOOXOAMMO BBIACPKATh MOJIYJIb BO BKIFOUEHHOM COCTOS-
HUU B TCUCHUE Yaca;

- TpH HEOOXOAMMOCTH 33J1aTh YCTaBKY BPEMEHH U3MEPEHUS U IMPOBECTH TAPUPOBKY MOJY-
as (em. . 1.3.3).

Tabnuma 3
[Honoxenue nepeMbIueK Anpec IMonoxenne nepeMbIueK Anpec
B CETH B CETH
J1 J2 J3 J4 J5 J6 J1 J2 J3 J4 J5 J6

0* # 32
# 1 # # 33
# 2 # # 34
# # 3 # # # 35
# 4 # # 36
# # 5 # # # 37
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Tabmuma 3 (mpogomxeHue)

ITonoxenne nepemMbruex Aapec ITonoxenne nepeMbIuex Axapec
B ceTH B CeTH
J1 J2 J3 J4 JS J6 J1 J2 J3 J4 JS J6
# # 9 # # # 41
# # 6 # # # 38
# # # 7 # # # # 39
# 8 # # 40
# # 10 # # # 42
# # # 11 # # # # 43
# # 12 # # # 44
# # # 13 # # # # 45
# # # 14 # # # # 46
# # # # 15 # # # # # 47
# 16 # # 48
# # 17 # # # 49
# # 18 # # # 50
# # # 19 # # # # 51
# # 20 # # # 52
# # # 21 # # # # 53
# # # 22 # # # # 54
# # # # 23 # # # # # 55
# # 24 # # # 56
# # # 25 # # # # 57
# # # 26 # # # # 58
# # # # 27 # # # # # 59
# # # 28 # # # # 60
# # # # 29 # # # # # 61
# # # # 30 # # # # # 62
# # # # # 31 # # # # # # 63
IIpumeuanus.

1. “#” o3HawaeT, YTO MEpEMBIUKA YCTAHOBIICHA.
2. Tlpu opranusanuu cetn RS-485 anpec “0” He HCTIONb3yeTCS.

3. Jlns ycraHoBku mepembrdek J1... J6 HEOOXOMMMO CHSATH KPBILIKY MOJLYJISI, BBHIIOJHUTE YCTAHOBKY MEPEMBIYEK H
3aKPBITh MOJYJb KPBIIIKOM.

Tabnuua 4 XP]J <
CKOpoCTh/KOHTAaKThl XP1 1-2 | 34 [ [
2400 PR B 1Mo ooaoaoll!
9600 - +
38400 + - 10 o o o o o 5
115200 - -
[Mpumeuanus.

[T3RL)

1. “+” —mepeMbluka yCTAaHOBIEHA, ‘- — IEpEeMblUKa HE YCTAHOBJICHA.

2. Jlns ycTaHOBKH IepeMbluek Ha pazbeme XP1 HeoOX0qMMO CHSTH KPBILIKY MO/YJIS, BEIITOJHUTH YCTAaHOBKY
MEPEMBIUEK M 3aKPbITh MOIYJIb KPBIIIKOH.

3. 3ampemaercsl yCTaHaBIMBAThH IEPEMBIYKN HAa KOHTAaKTax pazbema XP1, kpoMe yka3aHHbBIX B Tabnuie 4.
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3.2.2. Ilepeuunan nosepka
Ecnu Monyns npumensiercs B cepax pacpoCTpaHEHUs TOCYJapCTBEHHOTO METPOJIOrHye-
CKOT'0 KOHTPOJISl M HAJ30pa, OH MOJUIEKHUT NEPBUYHOM MOBEPKE 710 BBOJIA B 3KCILITYaTalHIO.

3.3. Hcnoab3oBaHue MOAYJIAA

[Ipexe ueM HauaTh paboOTy ¢ MOJYyJIEM, HEOOXOAMMO O3HAKOMMTHCS C IKCILTyaTalluOH-
HOM JOKYMEHTAlMEeH U KOHCTPYKIIMEH MOTYJISI.

[TpucoeanHeHne U OTCOEAMHEHNE PA3bEMOB MOAYJIS JOJKHO MPOU3BOAUTHCS MPU OTKIIIO-
yeHHOM nuTaHuu. [lepen mpucoeaMHEHUEM JUHUN CBSI3U C B3PBIBO3ALIUIICHHBIMHU JaTYMKAMU
MOYJIb JTOJDKEH OBITh HaJIexKHO 3a3eMiieH (BhiBoAbI “GND” pazbema X1).

OO6mas cxema o0ecredeHus: B3pPbIBO3AIIUIIEHHOCTH TTokazaHa B [Ipunoxxenun E.

Jlns mpaBUIBHOM pabOTHI MOAYJISl HEOOXOIMMO TaK)Ke 00ECTIEUUTh HAJC)KHOE 3a3EMIICHHE
HCTOYHHKA, OT KOTOPOTO 3aluTaH MOJIYJIb, OIUICTOK Kabeseil cBsi3u M 00beKTHBIX kabenel. He
JIOTIYCKAeTCsl HaJIM4YMe “TieTeNb’ B CXEME 3a3eMJICHUS. JIMHUU CBS3U JOJKHBI MOJAKIIIOYATHCS K
MOJIYJIIO Yepe3 3KpaHWPOBAHHYIO BUTYIO mapy. BoiHoBoe compoTuBiieHne Kabesns CBSA3U AOKHO
coctaBiaTe 100 Om.

4. TEXHUYECKOE OBCJ/IY’)KUBAHUE

Paboraromuii MOy Ib TEXHUYECKOTO 00CTYKUBAaHUS HE TpeOyeT.

5. TEKYIIAMW PEMOHT

Monynb SBIsS€TCS BOCCTAaHABIMBAEMBIM U PEMOHTOIIPUTOAHBIM H3AenueM. B mepuos sxc-
TUTyaTalluy B CIydasx, He TPEOYIOIIUX 3aBOJACKOTO peMOHTA (MU BBI30Ba OpUTAIbI TIPEIPUITHS-
M3TOTOBUTEJSI) MOTPEOUTEIIO pa3pelIaeTCs CBOUMH CUJIAMU MPOU3BOIUTH 3aMEHY BBILIEIIINX U3
CTpOst MOyJieH ¢ ucnoab3oBanuem 3UIL.

CBenieHUsI 0 HEMCIIPABHOCTSX 3aHOCATCA B pazfen “‘YdeT HEMCHPaBHOCTEH IpH 3KCILTya-
Tauuu” MacropTa.

6. TIPABUJIA XPAHEHUSA

XpaHeHue MOIYJsI MOXKeET ObITh KPAaTKOBPEMEHHBIM (FapaHTUHHBIM) U JIJTUTEIHHBIM B OTa-
IUIMBAEMOM XPaHUIIHILE.

[MapanTuiiHbIl CPOK XPAHEHHS] MOYJISI C MOMEHTA U3rOTOBJIEHUA: 2 roja.

Cpok ITUTENBbHOTO XpaHeHHUs MOAYJIS B OTaruiMBaeMoM Xpanwunuiie: 10 ner.

[Ipu xpaHeHHH MOIYJsSl CJeIyeT BBIIEPKUBATh CIEAYIOIIUE MapaMeTpbl OKpPY KaIoLIeH
Cpenbl:

- B OTAIUIMBAaEMOM XpaHWIHIIE TeMIEpaTypa BO3Ayxa J0JKHa ObITh B Mpenenax oT +5 1o
+40°C, oTHOCHUTeNbHAs BIaXHOCTh 10 80% mpu Temnepartype +25°C 6e3 KOHAECHCAIH BJary;

- coziepKaHle KOPPO3UMHBIX areHTOB B aTMoc(epe XpaHWINIIA HE TOJHKHO MPEBBIIIATH!

- cepHucTOro rasa 20 mg/m’ B cyTKH;

- XJIOPUCTBIX COJIeH 2 mg/m3 B CYTKH.

Monynb niepen 3akiIaJKoi Ha JUIUTENbHOE XpaHeHHe (M0 UCTEYSHUH TapaHTHITHOTO CPOKa
XpaHEHHUs1) TOJIKEH OBITh IEPEKOHCEPBUPOBAH.

KoHcepBamust 1omkHa TPOBOIUTHCS B MOMEUICHWW TpU Temreparype Bosmyxa +20°C
= 5°C u oTHOCUTENBHOU BiaxkHOCTH He Oosee 70% 0e3 pe3kux konebaHuil Temneparypsl. [lome-

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (499)707-1645 , (499)707-7379. E-mail:Emicon@dol.ru. 14



K Mooyns conpaxcenusn ¢ menzooamuukamu CTF-11

IICHHE JTOJDKHO OBITH 3alWIICHO OT MPOHUKHOBEHUS B HEro aTMOC(HEPHBIX OCAJKOB H KOPPO3HU-
OHHOAKTHUBHBIX Ta30B (XJIOp, CEPOBOAOPO, aMMHUAK, CEPHHUCTHIH ra3 u jp.). [Ipu npoBeaeHuu pa-
00T 10 MepeKoHCepBaIiK cienyeT coomoaaTth TpedboBanus Oezonacuoctu o 'OCT 9.014.

7. TPAHCIIOPTUPOBAHUE

TpancnopTHas Tapa U ynakoBKa 00€CIeUYnBalOT COXPAHHOCTb MOJYJISl IPU TPAHCIIOPTUPO-
BaHWU BCEMHU BMJIaMU TPAHCIIOPTA: aBTOMOOMIIbHBIM, JKE€JI€3HOAOPOKHBIM, BO3AYIIHBIM (IIPH yC-
JIOBHH Pa3MEIIECHUs MOIYJISl B TePMETU3UPOBAHHOM OTCEKE) B COOTBETCTBHHU C MPAaBHIIaMU TpPaHC-
MOPTUPOBAHUS IPY30B Ha COOTBETCTBYIOIIEM BHUJAE TPAHCIOPTA U NPU XPAHEHUU €r0 B TECUECHUE
CPOKOB, YKa3aHHBIX B pazjeie 6.

[Tpu TpaHcnopTUpPOBaHMM yHaKOBKAa MOJYJS MOJKHA OBITH 3allUIIEHa OT MPSIMOTO BO3-
JEeHCTBUS aTMOC(HEPHBIX OCAJKOB.

TpaHcnopTupoBaHHE BCEMM BUAAMM TPAHCIOPTAa MOXKET NPOBOJUTHCS B CIEAYIOLIUX YC-
JIOBUSIX:

1) TemriepaTypa okpy:karomiero Bozayxa ot Munyc 50 go +70°C;

2) oTHOCUTENbHAs BIAXHOCTb 98% mnpu Temmneparype +25°C;

3) armocdepHoe nasnenue ot 12 kIla (90 mm Hg) mo 100 kIla (750 mm Hg).

[Ipu morpy3ke U BBITPY3KE MOAYJIH HEe Opocarh, COOIIOAATH MEPHI PEAOCTOPOKHOCTH OT
MOBPEXKACHUS TAPHOTO SIIHUKA.

[Tocne morpy3ku B TPAaHCIIOPTHOE CPEACTBO SALIMK 3aKPEIISETCS C LENbI0 UCKIIOUYCHUS
BO3MO>XHOCTH €T0 ITPOU3BOJILHOTO NEPEMEILEHNUS.

8. INPABUJIA O®OPMJIEHHUSA 3AKA3A

[Ipu odopmiieHnn 3aka3za Ha MOAYJIM B OJIaHKE 3aKa3a HEOOXOIMMO yKa3aTh CJeIyIoIue
JTAaHHBIE:
e “HammeHoBaHME” - YKa3bIBa€TCA MOJHOE HAUMEHOBAHUE MOIYJISl C Y4ETOM MOAudu-
Kalllu;
e “BapmaHT” - yKa3pIBaeTCsl BApHAHT UCIIOJHEHUS MOJTYJISI B 3aBUCHMOCTH OT TpeOOBaHUI
B3pBIBO3AIIUTHI (cM. 1. 1.1);
e “Kon-B0” - yKka3bIBaeTCs KOJTUYECTBO MOCTABIEMBIX U3/ICINI JAHHOTO HAMMEHOBAHUS
Y BapHUaHTa.
Kpome Toro, B 6maHke 3aka3za MOTYT ObITh OTOBOPEHBI 0COObIE YCIOBHSI MOCTABKA MOJY-
nei.
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IIpunoxenune B

Coequaurear CMMI109A5
Homep Npentudukarop

KOHTAKTAa CHUIrHAJa

1 GND

2 +24VS

3 0vVS

4 B1 (RS-485)

5 Al (RS-485)

6 SHIELD

7 B2 (RS-485)

8 A2 (RS-485)

9 SHIELD

10 GND

[{okoneBKa CUCTEMHOT0 pazbeMa MoayJis, X1

Coeqnnurear CMMO079A5
Homep HNnentudukarop
KOHTAKTAa CHUTHAJIA

1 -S

2 -E

3 +E

4 +S

5 -M

6 +M

7 SHLD

[{okoneBka 00bEKTHOTO pazbeMa MOAYJIs, X2
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