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® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

Hacrosimee pykoBoactBo 1o okciuryaraman (PD)! pacmpocrpamsiercss Ha Momyis BBoxa

ananoroBbix curHaimoB Al-31A u ero mogudukanuu (mamsee mo tekcty — moayib Al-31A u/unm
MOJIyJIb), ¥ TIPEIHAa3HAYEHO JIJIsi O3HAKOMIICHUS JIUI], SKCIUTYaTHPYIOIIUX MOJYJIb, C €T0 YCTPOHUCTBOM,
MPUHIIMIIOM pa0OThl, OCHOBHBIMH TMpaBWJIAMH OJKCIUTyaTallid, OOCTY)KUBaHUs, XpaHCHHS U
TPaHCIOPTHPOBAHUSI.

JIOKyMEHT COIEPKUT TEeXHUYECKHE XapakTepucTuku Moxayias Al-31A, omucanue mpuHIUIIA
nmocTpoeHuss U paboThl, a Takxke, WH(OPMAILHIO, HEOOXOIUMYIO TOJIH30BATEIIO ISl MPABUIBLHOTO
MIOJIKJIFOUEHUS ¥ SKCIUTyaTalluH B COCTABE PACTIPEACIICHHBIX CUCTEM YIIPABICHUS.

Jyis monrydeHHsl JTOTIONHUTEIIbHOW MH(OpPMAIMK CJISAYeT IMOJIb30BaThCs «HTerpupoBaHHas
cucrema pa3paboTku mpukiaagHoro mporpammuoro obecmeuenuss CONT-Designer for Windows.
PykoBozactBo mporpammuctay, «Onucanue ¢ynkmmii 6udmmorekn MODULE.LIB. PykoBonctso
noJi30Baressy, «llaker mpukiaamHbIX porpamm TecTupoBanus KoHTpoiuiepoB DK-2000, DCS-2000 u
DCS-2001. PykoBoACTBO 1O TECTUPOBAHUIO, HAJIAJIKE U PEMOHTY MOJTYJICH».

PykoBoicTBO mpeHa3HAUCHO TSI TEXHUYECKUX CIICIUAIMCTOB, B JOJDKHOCTHBIE 00S3aHHOCTH

KOTOPBIX BXOJHT NOJKIIOUEHHUE, TEXHUIECKoe o0cmyxuBanue u Texymuii pemont ACY TII.

b BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCH

KBAJIM®UIIMPOBAHHBIN ITEPCOHAJL, K KOTOPOMY OTHOCSTCS CIIELIUAJIMCTHI,
[MPOHIEJIINE OBYYEHUE (MMEIOHUIUE OIIbIT, 3HAHMA B OBJIACTU CTAHJJAPTOB,
HOPM, TIPABWJI BE3OIIACHOCTU U OXPAHBI 3JJOPOBBLSI, TPEEOBAHHI K
YCJIOBUAM PABOThBI), KOTOPLIE MOI'YT HECTU OTBETCTBEHHOCTH 3A
BE30ITACHOCTbH OBOPYJOBAHMS ITPM BBIIIOJITHEHHMU CBOMX OBA3AHHOCTEM, 1
N3VUUBIIWE HACTOSIINN JOKYMEHT.

IIpeonpusmue-pazpabomuux (uzeomogumens)

CokpanenHoe HaumeHoBanue oprannzanun: AO «9MUKOH»

WHH: 7726037300

KIIIT: 771801001

KOpuanueckuii agpec: 107207, Poccus, r. Mocksa, IllenkoBckoe mocce, 1. 77
Tenedon/dakc: +7 (499) 707-16-45

E-mail pa3pabotunka: emicon@emicon.ru

OdurranbHBIN caiT: WWW.emicon.ru

! [IpaBa Ha HacTOSIMIUI TOKYMEHT SIBJISIIOTCS cOOCTBeHHOCThI0O AO «OMUKOH» 1 3ammumieHsl 3aKOHOIATeIILCTBOM
Poccuiickoit ®enepanuu 00 aBTopckom npase. be3 cneunansuoro pazpemenuss AO « 9MHUKOH» n1okyMeHT uiu ero 4actb
B DJICKTPOHHOM HJIU MICYATHOM BHJIC HE MOTYT OBITh CKOIMMPOBAHBI U MEPEIaHbl TPETHUM JIHIIAM C KOMMEPYECKOI IIEIIBIO.
JIOKyMEHT W CBsI3aHHBIC C HUM TpaduyecKue H300pa’keHUs] MOTYT OBITH MCIIONB30BAaHBI TOJIBKO B HH(OPMAIMOHHEIX,
HEKOMMEPUYECKUX FITH JIMYHBIX [IEIISIX.

JIOKyMEeHT MOXKeT OBITh H3MEHEH pa3paboTuynkoM 0e3 TpenBapUTEeILHOTO YBeIOMIIeHHUs. lloCIeaHion BepCcHio
JIOKYMEHTA BBI MOJKETE HAWTH Ha oduimansHoM caiite AO « DMUKOH» 1o agpecy www.emicon.ru.
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Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

1

OIIMCAHUE U PABOTA

1.1. Ha3nayeHue MOIYJIA

IMo1Hoe HauMeHoBaHue: Moynbs BBoJIa aHanoroBbeix curHanos Al-31A AJII'B.426431.073.

Monayns Al-31A npenna3HaueH i pabOTHI B COCTaBE paclpe/ieIeHHBIX CUCTEM YIPaBJICHUS,
uMeeT mecTh AU hepeHIUaTIbHbIX KaHAJIOB JJIs TOJKIIOYEHUS K HEMY II0 YeThIPEXIIPOBOJHON cxeme
TepMonpeoOpazoBaTeneii CONPOTUBICHUS U MPeoOpa30BaHMsl MIOJyYCHHOTO BXOJHOIO HAIPSKEHUS B
12-tu paspsasblii tudpoBoit kox. K Momymio MOIKIIOYAIOTCS MEAHBIE WIM IJIaTHHOBBIC
TepMonpeoOpa3zoBaTe HOMHUHAIBHBIM comnpotuBienrneM Ro 100 umu 50 OM ¢ HOMHUHAJIBHBIMU

cTaTuueckuMu Xxapakrepuctukamu mpeodpazoBanus (HCX) mo I'OCT 6651-2009 B amamazonax

BXOJHOI'O CUruajia CorjiaCHo Ta6n1/1ue 1.

[Tocnme mpeoOpa3oBaHUs © YCPEAHCHHS BEIUYHH HECKOJBKMX IU(PPOBBIX OTCUYETOB,

MOJIYYCHHOE 3HAYCHHE IIepeIaeTCss IO JIOKATbHOW ceTh oOpa3zoBaHHOW wuHTepdeiicom RS-485

(mporokoa Modbus umu EmiBus).

B 3aBucMMOCTH OT BEIUYUHEI HU3MEPACMOI0 COIIPOTHUBJICHUA WM OT 3HAYCHUSA OCHOBHOM

MOTPEITHOCTH MOAYJTh BBIITYCKAETCS B HECKOJIBKUX MOIU(UKAIIX (CM. Tabmuiry 1).

Ta6auna 1. Moandukaunu moayas Al-31A

HoMmunajsbHoe s
JAuana3on NpUBEICHHAS K
H3MepsieMOoro COMpOTHBICHUE ANANA30HY
Oo6o3Hauenne HaumeHOBaHME CONDOTHEBICHIS TepMO- H3MeDeH
P npeodpas3oBarteJis P
(mxaia), Om RO. Om NOIPelIHOCTh
’ npeodpasoBanusi, %
AJII'B.426431.073 Al-31A ot 40 10 90 50
+0,2%
AJIIB.426431.073-01 | A1-31A-01 |5 80 » 180 100
AJI'B.426431.073-02 | AI-31A-02 | » 40 » 90 50
+0,1%
AJITB.426431.073-03 | Al-31A-03 | » 80 » 180 100
» 40 » 90
AJII'B.426431.073-04 | Al-31A-04 1581051 50 nim 100 +0,2%
» 80 » 180"
» 40 » 90
AJII'B.426431.073-05 | Al-31A-05 WIN 50 nim 100 +0,1%
» 80 » 180"

IIpumevyanus - Bes npuBoaumas B janbHelIIeM MHPOpPMALUs OJUHAKOBO CIIpaBeIMBA B
oTHomeHun Moaudukanuit moayns Al-31A, ecnu He yKa3aHO WHOE.

1 o
BBI6I/IpaeTCH MNEPCMBIYKON Ha IJIATC
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Monyne Al-31A sBnsieTcss 0TKa30yCTONYMBBIM, BOCCTAHABIMBAEMBIM M PEMOHTOIPHUTOJAHBIM

U37eIMeM, TpeIHa3HAYeHHBIM ISl KPYTIIOCYTOYHOM HENPEPhIBHOM JKCIUTyaTallMd ¢ BO3MOXXHOCTBIO
MHOTOKPATHOTO BKJIFOUEHUS U BBIKIIFOUCHHS HJIEKTPOIMUTAHUS B TEUCHHUE CYTOK.
Paboune ycnoBus sxcrutyatamuu monyist Al-31A:

— TemmepaTypa OKpykarliero Bozayxa ot Munyc 25 °C no mmoc 60 °C (6e3 xoHIeHcaun

BJIArHn);

— OTHOCHUTENbHAs BIAXHOCTH Bo3ayxa 85 % mpu mnoc 25 °C u Oonee HU3KUX TeMIepaTypax
0e3 KOHeHC Al BJIaru;

— armocepnoe nasienue ot 84 mo 107 klla.

1.2. TexHu4yecKHe XapaKTePUCTHUKH

OcHoBHbIE TeXHUYECKUE XapakTepucTuku moayins Al-31A npuBeneHs! B Tabnuie 2.

Ta6auna 2. Texnuyeckue xapakrepuctuku moayJis Al-31A

XapakrepucTuka 3HauyeHune

KonunyecTBo kaHanoB BBOJA 6
1 ot 40 1o 90
Jnana3oH u3mMepseMoro conpoTuBieHus , OM
» 80 » 180
Bpewms kommyTaiuu kaHana, MKc, He Ooiee 100
Bpems npeoOpa3oBanusi, MKc, He Oojiee 10
Pa3psaHocTs aHamoro-uu@poBoro npeoOpa3oBaHus, OUT 12
OcHOBHasi OTPEIIHOCTh MPeoOpa3oBaHMsl, NMPUBEIECHHAs K JHANa30HY +0,1
S 1

u3MepeHuii-, %, He 6onee +0,2
JonomHuTeIBHAS TEMITEpaTypHasi OTPENTHOCTh, %o/ °C + 0,01
Wutepdeiic cBA3M MexIy BHEIHUMHU (MH)OPMAIMOHHBIMH U RS-485
YIIPABJISIONUMH) CHCTEMaMH U MOZYJIEM
KonungectBo KaHaJIOB uHTepdeiica MEXKIY BHEIIHUMH 5
(MHQOPMAIIMOHHBIMU U YTIPABJISIIOIIMMH ) CUCTEMAMU U MOJIYJIEM
[TpoToxon nHGOPMAITMOHHOTO OOMEHa 1O UHTephEeHCHBIM KaHaIaM Modbus/ EmiBus?
HampspkeHne raibBaHUYeCKON W30JSAINN MEXKAY H30JIHPOBAHHBIMU 1000
yacTsAMU MoAayJs, B, He meHee
Hanpspxenue nuranus, B ot 18 o 36
["aGapuTHBIE pazMepbl MOYJIS, MM: 170x130%30
Macca Moy, Kr, He OoJee 0,3

! B 3aBucuMocTH o1 MoudHKammy, cM. Tabmmy 1
2 PazpaGorunk AO «IMHUKOH». Cm. «IIpotokor EmiBus Ormmcanme» AJITB.420609.045 /1




® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

XapakTepucTuka 3HaueHue
Cpennee Bpemst HapaOOTKH Ha OTKa3, 4, HE MEHEe 100 000
Cpennee BpeMsi BOCCTAHOBJICHUS HA OOBEKTE IKCILTyaTalluu CHIIAMHU H 30
CpEeICTBAaMU JICKYPHOI CMEHBI, MUH, HE Ooliee
HazHayeHHBI CpPOK CIyXObI C y4eTOM BOCCTaHABJIMBAEMOCTH, JIET, 20

HC MCHEC

1.3. ¥YcrpoiicTBo 1 paGoTa Mmoayas

Buemmnuit Bujg Monudukanmii Momayns mokasaH Ha pucyHkax A.l, mpunoxkenus A.
KOHCTpYKTHBHO MOJlyJib BBIIIOJIHEH B BHUJI€ MHOTOCJIOMHOM IMEYATHOM IUIATHI, C 3aKPEIUIEHHBIMUA Ha
HEH METANIMYECKHMMM KOXYyXaMH-dKpaHaMM M JIMLIEBOM IUIaHKoW. Ha nmneBol cTopoHe Momyns
HaxoJWUTCS  MeETajuIMuecKass IUIaHKa, Ha KOTOPYK)  BBIBEICHBl  3JIEMEHTHl  HMHJUKAIUW,
MOJIb30BaTeIbCKUN pa3zbeM XP1, BUHTBI KpemsieHuss MOIyNs K KOPIYyCy Kapkaca U PY4YKd AJis
ynoOcTBa U3BJICUEHHS €r0 U3 KOP3UHBI. Ha THUIbHOW CTOpOHE MOMIYJISl HAXOAUTCSI CHCTEMHBIN pa3beM

XP2, ¢ nomo11b10 KOTOPOro MOyJIb MOAKJIIOUAETCS K MarucTpaliy KapKaca.

IIpumeuyanue - BHemHuN BUI MOAYNIS MOXET HUMETh OTIHYUS OT U300paKeHHI,

MTOKa3aHHBIX Ha pucyHke A.l npumnoxxeHus A, He BIUSIOUINE HA SKCIUTyaTalli0 MOJTYJIS.
1.3.1 Hpunyun pabomo

Moysib COCTOUT U3 IBYX OCHOBHBIX YCTPOMCTB!

— ycrtpoiicta ananorosoro (YA);

— ycrpoiicta ynpasienus (YV).

YA mnpenHazHaueHO Ui (MIBTPALUMU BXOJHBIX CHUTHAJIOB OT TepMomnpeoOpasoBaTeneit
CONIPOTHBIICHUS, TpPeoOpa3oBaHMsl HTUX CHUTHAJIOB B IIKamy HanpsokeHus ot 0 mgo 5B wm
npeoOpa3oBaHye HAPsDKEHUS B 12-TH pa3psaHbIil HUPPOBOI KOI.

VYV obecneunBaer yrpaBieHHe U KOHTPOJIb YA U pabOTy MOAYJISI B CUCTEME.

CrpykTypHast cxema MOAYJNd, MpelacTaBlieHHas Ha pucyHke B.1, mpunoxenus B conmepxut
creayronye GyHKIMOHATbHBIE Y3TIbL:

— wucrounuku toka (UT);

— CXeMa 3alIMThl BXOIOB aHAJIOrOBOr0 KOMMYyTaTopa U ¢uibtpanuu curaainos (C3);

— BxoxHou kommyTtarop (BK);

— BXomHOU nuddepeHIaTbHBINA U3MEPUTENbHBIN yermmTenb (1Y);

— BropuuHble ucTounuku nutanus (UI11...UI14);

— BTOpPUYHBIN UCTOYHMK onopHoro HanpsbkeHus (BUOH);

— ananoro-uudpoBoii npeodbpazosarens (ALIT);
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— muxponpoueccop (LIITY);

— (opmupoBarens uaTepdeiicoB RS-485 (ON);

— ycrpoiictBo unaukamuu (YHN);

— 06nok omrromnap (OIT).

[Tpuntun pa®oThl MOAYJISL COCTOMT B cienytomeM. B momudukanusax moxyns ¢ AI-31A mo
Al-31A-03(cM. Tabaumy 1), ucrounuku Toka UT GpopMUpYIOT B KOXKIOM KaHalle H3MEPUTEIBHBIC TOKH
C HOMHMHAJBbHOH BenuumHOW 5 MA. B Momudukamusx Momaynist, A HU3MEPEHUs CONPOTUBIICHUS
tepmoripeodpaszoBarenss B auamazone oT 40 mo 90 Om, ycunenue MY yBenudyeHo B 2 pasza 1o
cpaBHeHUIO ¢ Moaudukanusamu st quanazona ot 80 mo 180 Om. YkazaHHbIE quana3oHbl U3MEPEHUS
COMPOTHUBIICHUS TPUMEPHO COOTBETCTBYET CIEAYIOUIEH IIKajIe TEMIEepaTyp:

— 111 TCM-50 ot munyc 45° C o utroc 185° C;

— qus TCII-50 ot munyc 50° C no utoc 210° C.

B momudukamusax moaymnst AI-31A-04 u AI-31A-05 UT ¢popMupyIOT B KaXKIOM KaHAIE MO
M3MEPUTENIbHBIE TOKM C HOMHHAJIBHOM BeTWYMHOM 6,25 MA 171 HU3MEpPEHHUs COMPOTHUBIICHUS
TepMonpeoOpazoBatens B Auanazone 40...90 Om wim 3,125 MA s nuamazona 80...180 Owm.

BxonHoi#l curnan uepes cxemy 3amutel C3 moctynaer Ha BxoaHod kommyrarop BK. Jlamee
ATOT CUTHAJ MOJIaeTCs Ha BXOA MU pepeHIInaIbHOr0 H3MepUTeIpbHOro yeunurens Y.

C BBIXOJa HM3MEPHUTEIHHOTO YCHUJIUTENSI CHUTHAJI TOCTYMAaeT Ha BXOJ aHaJIOTo-1Uu(poBOro
npeoOpazoBarenss  (ALIl), cBs3aHHOrO €  MHKpPOMPOIIECCOPOM IO  MOCIEAOBATEIHLHOMY
nepugepuiinomy nntepgeiicy SPI.

VYrnpasnenue BbIOOpKOW BXonHOTO KaHana mpousBonar curHainsl AO, A2; El, E2, kotopsie
(hopMHUPYIOTCS Ha BBIXOJIE MapalieIbHOTO MopTa MUKportporieccopa PA2...PAO.

B kauecTBe ymnpaBIiIONIEr0 YCTPOWCTBA MOAYJS MCHOJB3YETCs MUKPOKOHTPOJUIEP, B COCTaB
KoToporo BxoAsaT aBa nocienoBaTenbHbX nopra (USART) u nsaTe mapamienbHbIX JTUCKPETHBIX
nmopToB. YeThIpe U3 HUX BOCBMUPA3PSIHBIC, & OTUH — TPEXPa3psTHBII.

Berxonpr mocnenoBarenbHbix mopToB USART coenuHensr ¢ popmupoBatensiMu nHTEPHEHCOB
RS-485. OcoOeHHOCTBIO JaHHBIX (OPMHUPOBATENEH SBISAETCS COJAEpKaHWE BHYTPH KOpIyca
MHUKpPOCXEMBI ~ TBEPAOTENLHOTO TpaHchopMaTopa, KOTOPHIM 0OecreynBaeT TalbBaHUYECKYIO
M30JIALUIO0 CUCTEMHOM 4YacTH MOAayls oT uHTepdeiicHoi. s nutanus uHTEpdeicHoi yactu, ¢
LIEeTBI0 cOXpaHeHus u3osnuu, npumeHeHsl DC-DC npeobpazoBarenmy.

WntepdeiicHple KaHambl HMMEIOT TEPMHUHAJIbHBIE PE3UCTOPHI, MpEAHA3HAUYEHHBbIE IS
COTJIACOBAHUSl JIMHUW CBSI3HM, MOJKIIOYaeMBbIX K Moxymto. Hommuamer pesuctopoB 120 Owm.
[Mogkmrouatorcst onu k uHUSAM A U B ¢ moMomnipio nepembruek J6 nis kanana 1 u J7 ang kanana 2
(Mmomudpukammun momyas ¢ Al-31A mo AI-31A-03) wam J5 mis xamama 1 w J6 mns kaHama 2

(momudukamuu moayns Al-31A-04 u AI-31A-05). /lanHbIe MepEeMBIYKH JTOJIKHBI yCTAaHABIUBATHCS,
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€CJIM MOAYJIb ABJIACTCA IIEPBBIM HIIN ITOCICAHUM YCTpOﬁCTBOM B ceTu. B cocraBe KpOCCOBOﬁ I1JI1aThI

TaK)Ke€ MMEIOTCSl TePMHUHAIIbHBIE PE3UCTOPBI, KOTOPbIE MOJKIIOYAIOTCS K CeTH nepeMblukamu. Eciu
UCTIOJB3YIOTCSl TEPEMBIUKH, PACIOJIOXKEHHbIE Ha KPOCCOBOHM IUIaTe, TO HAa MOJYJIE€ UX HE HYXKHO
yCTaHaB/IMBaTh. MOJIyJdb TakKe COACPKUT PE3UCTOPHI, KOTOPBIE TMOACOCTUHSIOT JHHUA A
UHTEP(ENCHBIX KaHAIOB K MOJIOKUTEIbHOMY BBIXOAY UHTEP(EHCHOrO0 HCTOYHUKA MUTAHUS, TUHUU B
K oTpuiareabHoMy. JInHUU A KaHaoB 1 ¥ 2 MOAKIIOYAIOTCS COOTBETCTBEHHO TMepeMbIukamMu J2 u J3
(Mmomudpukamuu moayist ¢ AlI-31A mo AI-31A-03) wiu J1 u J2 (Moaudukamuu moxyias Al-31A-04 u
Al-31A-05). Jluauu B kananoB 1 u 2 moakimtouaroTcs epembrukamu J4 u J5 (Moaudukamnmu Moryas
¢ AI-31A o AI-31A-03) wiu J3 u J4 (Mmoaudukarmu moayns Al-31A-04 u AI-31A-05).

CereBas ajpecalysi OnpeaesieTcs MECTOM YCTaHOBKU MOJYJSl B Kapkac U HOMEPOM KapKaca.
Ha kpoccoBBIX IuIaTax ecTh NEpPEeMbIYKH, KOTOPBIMH YCTAHABJIMBAIOT aJpec Kapkaca. B Momymsx
Bepcun 110 Al-31AV6 anpec kapkaca OnpenensioT TpU afpecHble NmepeMbluku. Haunmnas ¢ Momyss
Bepcun Al-31AV6, agpec kapkaca ONpEACNSICTCS YEThIPbMs IMEPEMbIYKaMU. IJTO O3HAYaEeT, YTO
MaKCHUMaJbHBIA CETeBOM aJapec MOIyJel C CeMbl0 aJpecHBIMH pa3psjgaMu MoxeT ObITh 127, a ¢
BOCBMBIO — 255. AJlpecHbIC TEPEMBIYKH COCJIMHEHBI C BXOJAMH MHKPOKOHTpOJUIEpa (CHTHAIBI
ADRB3...ADRBO0). Curaamst ADR3...ADRO0 3T0 K0/T0OBasi KOMOMHAIIHSI, KOTOPAS ABJISCTCS CETEBBHIM
aJpecoM MOAYJIS B KapKace. DTH CHUTHANBI (OPMUPYIOTCS COEIMHEHHWEM KOHTAKTOB CHCTEMHOTO
pazsema (XP2) ¢ cucremHol obmielt mmHoi Moayis. CoelMHEHNEe BBIMTOIHEHO MeYaTHBIM MOHTaXOM
Ha KpoccoBoi miare. KpaliHee j1eBo€e MI1aToMecTo UMEET HAMMEHBIINI aapec.

CkopocTh 00MEHa JaHHBIMH M IMPOTOKOJI 33JAlOTCS MPU MOMOLIM MHKpPONEPEKIIoYaTeIeM
SAIl. B tabmuue 4 u tabnuie 5 mpeacTaBlieHO COOTBETCTBUE COCTOSHUN MUKpOIEpEKIIoYaTesei
MIPOTOKOJIaM M CKOPOCTSIM NepeaayH.

[Tocne momyyeHUs AAHHBIX 00 WM3MEpPEHUSX MPOU3BOJAUTCS UX MpOrpaMMHas (DUIBTPALIUS;
OT(pUIBTPOBaHHbIE 3HAUECHUS 3aMUCBIBalOTCS B ompezeneHHble peructpel O3Y (SRAM), nocrynHbie
s areHus «Master» («Bemymmum») ycrpoiictBom 1o cetm RS-485. B Tabnmme 3 mpencraBicH
MacCHB BXOJIOB pacooKeHHbI B SRAM.

Monynb COAEPKUT CHUCTEMY HWHAWKAIUU, MPEICTaBICHHYIO CBeToauogaMu. CBETOIMOBI
IN1...IN6 3eneHoro cBeueHus: XapakTepU3ylOT COCTOSHUE BXOJHBIX KaHaloB. [locTossHHOE cBeUueHMe
3TUX CBETOJUOJIOB XapaKTepU3yeT TO, YTO KaHaJbl MOJKIIOYEHBl K TEpPMOIpPeoOpazoBaTeNIsiM
COIIPOTHBIIEHUH M M3MEPEHHOE 3HAaYeHHWE COOTBETCTBYET BBIOpaHHOW Imkane. Eciu n3MmepeHHoe
3HAUEHUE BBIXOAWT 3a PaMKH IIKAJbl, TO WHIUKATOP HEHUCIPABHOTO KaHala JOKEH CBETUTHCS B
muratomeM pexxume. Uanukatop «TEST» (cBeueHHE KpacHBIM IIBETOM) XapaKTepU3yeT OMMUOKH MPHU
MPOXOKJICHUU TeCTa, T.€. HECOBMAJACHUS KOHTPOJIBHON CYyMMBI KOJOB MPOTPaAaMMHOI0 OOEeCHeueHus,

HCIIPAaBUJILHOC 3HAUCHHUC HU3MCPCHHA PCIICPHLIX TOYCK (HpaBI/IHBHOC S3HAYCHUC COOTBCTCTBYCT IJIA
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RP1 1000 + 100 u 3000 £ 100 st RP2), BbIX01 M3MEPEHHBIX 3HAYCHHH 32 PAMKHU IIKAIbl ©3MEPEHUS

BO BCEX KaHAJIaX.

Nunukarop «LINK» cBeTuTcst (kpacHoe cBeYeHUE), €ClM MOYJIb HE TMEepelaeT JaHHbIe HU 10
O0JTHOMY UHTep(eHCHOMY KaHaIy.

Ceuenue uHauKatopa «U» (kenToe CBEUEHHUE) CBUACTEIBCTBYET O IMOJaue HAIMPSHKCHUS
MATAHUS HA MOJYJIb.

[Tutanue Moaysnel MOXKET OCYIIECTBIISICTCS HE CTAaOMIM3UPOBAHHBIM HampspkeHHeM oT 18.10
36 B. MorHocTs, moTpebiasemMas MOIyJIeM OT UCTOYHUKA TUTAHUS, HE TIpeBhImaeT 5 BT.

Bropuunsle ucrounuku nurtanus HWII1, WUII2, WII3 ranpBaHuuYecKH H30JIHMPYIOT NUTaHUE
MOAYNSs OT CHCTeMHOro wucrtounuka nurtanus. HWIIl, mnpeoOpasys BXoAHOE HaNpsHKEHUE B
Hanpspkenue =12 B, obecrieunBaer nutanue aHanoroBoit yactu monayna. UI12, mpeoOpa3ys BxogHoe
HamnpsDKeHUe B HampspbkeHue +5 B, oOecrieunBaer nutanue mudpoBbix mukpocxem. UII3 u UI14
obecrnieunBarOT nmuTanue OydepHbIX nmpeodpazopareneii uarepdeiica RS-485.

[ToxoneBka pa3beMOB MoAyJsd IpuBeneHbl B Tabmuue E.1, mnpunoxenus E. Ilpumep
MOJIKJIIOUEHUsT TepMornpeoOpa3oBaTenell conpoTuBieHus npuBegeH Ha pucyHke C.1 mpunoxenus C,
re TOKa3aHO KakK, B Cllydae HEOOXOAMMOCTH, SKPAaHUPOBATh IJIMHUIO CBSI3M C JATYUKOM.

Pacnonoxenne nepempruek Ha riate Moayist Al-31A-04 nokazano Ha pucynke D.1 mpunoxenns D.

HpnMeanne - BHenHui Bua niaThl MOAYJISL MOKET UMCTb OTIIMYUSA OT I/I306pa)KeHI/I${,

nokaszaHHoro Ha pucyHke D.1 npunoxenus D, He Biusitonye Ha ero 3KCITyaTaluto.
1.3.2 Ilpozpammnoe obecneuenue

[Iporpammuoe  obecrieuenne (I1IO) Momysnss  mpexycMaTpUBaeT — aHAIOrO-IU(PPOBOE
npeoOpa3oBaHHe BXOAHOTO CHTHANA, (UIbTpanuio  pe3yibTata H3MEPEHHs, HHIUKAIIUIO
paboTocrnocoOHOCTH MOy I M MTHGOPMAIIMOHHBIN 0OMEH 10 UHTephEeHCHBIM KaHajIaM.

Crpykrypa peructpoB O3Y moaynas (st mporokosa Modbus), TOCTYIHBIX IMOJIE30BATEIIO,

MpuBeeHAa B TabmuIe 3.
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Ta6auna 3. Crpykrypa peructpo O3Y moayas Al-31A

MaccuB Bxoa0B (pacnoJio:xed B SRAM)

1 2
00 Tun moaynst (=10)
WNuaukatop ommook:
- B3BeieHHbBIN (-1 pa3psin - ommuboka SRAM
- B3BEJIEHHBIN 1-# pa3ps — ommbka Flash
01 - B3BeJIEHHBIH 2-i1 pa3psn - ommnbka EEPROM
- B3BEJICHHBIN 3-11 pa3ps — HEBEpHOE 3HaUeHHE pernepHoro curnaina RP1
- B3BEJICHHBIN 4-1 pa3psii — HEBEPHOE 3HAYCHHE penepHoro curnaina RP2
- B3BeZIcHHBbIHN 11-11 pa3psa — HET NUTaHUs BXOJ0B
02 WNunukaTop nporpecca
03 OtdunprpoBanHoe 3HaueHUE KaHaa 0 (12 pa3psaoB)
04 OtdunpTpoBanHoe 3HaYeHne KaHana 1 (12 pa3psgos)
05 OtdunprpoBanHOE 3HaYCHUE KaHaja 2 (12 pa3psaaoB)
06 OtdunpTpoBaHHOE 3HaYeHHE KaHana 3 (12 pa3psaoB)
07 OtdunbrpoBaHHOE 3HaueHHe KaHana 4 (12 pa3psaos)
08 OtdunpTpoBanHOE 3HaYeHNE KaHana 5 (12 pa3psaaoB)
09 Peructp cocTosiHUs BXO0B (3ape3epBUPOBaH )
10 CueTurk BHEITHUX COPOCOB (IO OXpaHHOMY TaliMepy)
11 CueTunk cOpOCOB 1O MUTAHUIO
12 IIporpaMMHas Bepcust
13 3HaueHue penepHoro curuana RP1
14 3HaueHue penepHoro curnaiga RP2

1.4 CpeacrBa usmepeHusi, HHCTPyMEHT ¥ NPUHAJIEKHOCTH

Mosynb, UCHONIB3YEMBIH B KauecTBE M3MEPHUTENIbHOTO KaHala U MpUMEHseMbli B cdepax
pacipocTpaHeHHs TOCYIapCTBEHHOT'O METPOJIOTHYECKOT'0 KOHTPOJISL M HaJ30pa, TMOTICKUT MTEPBUIHOM
MOBEPKE 10 BBOAA B DKCIUTyaTallMI0 M MEPHOIMYECKON TMOBEpKE B MpoIecce JKCIuTyaTanmud. B
OCTJIBHBIX CITy4asiX MOJYJIb KalTHOpyeTCsl.

[Tepmonnueckass moBepka (KaauOpOBKAa) TMPOUBBOAUTCA B  CPOKH, YCTAaHOBJICHHBIC
IpeaNpUsATHEM-TIOTpEOUTEIeM B 3aBUCUMOCTH OT YCJIOBHUH M OCOOEHHOCTEH S3KCIUTyaTallud, HO HE
peke OomHOTO pa3a B aBa roxaa. [loBepka (kamuOpOBKa) MOYJsSl BBIMONHIETCS B COOTBETCTBUU C

uHcTpykimen «Momxymu cepun DCS-2000. Metoauka nmosepku» AJII'B.420609.019 1.
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1.5. MapkupoBka u mJ10MOHpPOBaHHUE

Mapxkupoka monyns (I'OCT 26828-86) HaHeceHa HEMOCPEICTBEHHO Ha H3JCIIME WM Ha
IIPUKPEIIAEMBIN K U3/EIIUI0 HAKIIAJHON YIEMEHT U COLCPIKUT:

— HauMEHOBaHHE W (W) mudp U3aenus;

TOBapHBIfI 3HaK WJIM HAUMCHOBAHUEC MMPCANIPUATUA-U3TOTOBUTEIIA,

SaBOﬂCKOﬁ HOMCED,

n300pakeHHe €IUHOr0 3HaKa OOpalleHUs MPOAYKIMH Ha PBhIHKE TOCYAapCTB-YJICHOB

TaM0XeHHOI'0 CO103a;

3HAK YTBCPKACHHA THUIIA CPCACTB I/I3MepeHI/II7L

HpnMeanHe - 3Hak YTBCPKACHHUA THIIA JOITYCKACTCA HAHOCUTDh HA TUTYJILHBIC JIMCTHI

HKCILTYaTallMOHHOW JOKYMEHTAIIMH THIIOTPapCKUM crIocoOoM

1.6. YmnakosBka

TpancnopTHas Tapa, B KOTOPOH MOCTaBIAIOTCA MOJYJIM, HpPEICTaBIseT cOoO00M TomaThlii
Hepa30O0pHBIH, IVIOTHBIN SIIUK C TOPLEBBIMUA CTEHKAMU, COOpaHHBIMU Ha YeThIpeX MiaHkax. Ha sk
HAHOCSTCSI OCHOBHBIC, JIOTIONIHUTENbHBIE H mpenynpenutensHble 3Haku 1o ['OCT 14192-96.
BHyTpenHue creHku sinmka oouTsl (BeicTiianbl) Oymaroit BY-b mo I'OCT 515-77. [lepen ynakoBkoii B
TPaHCIIOPTHYIO Tapy MOJAYJIH NOMEINAIOTCA B YKJIAJOUYHBIA SIIUK. YKIAQAOYHBIN SALNIMK IPEICTaBISIET
coboit pymsip u3 roppupoBanHoro kaprorna T-30, TOCT P 52901-2007. B ogHOM TpaHCIIOPTHOM
sIuKe pazmeniaetcs 10 20 yKIaJ0uHbIX SIITUKOB.
TpaHCIOPTHBIN AMMK MaPKUPOBAH:
— MaHUNYJSIUOHHBIMM  3Hakamu: «boutcs cwlpoctuy», «Bepx». «He xkaHTOBaThHY,
«OCTOpPOXKHO, XPYIIKOEY;

— OCHOBHBIMM HAJIITUCSMU - TIOJTHOE WJIM YCIOBHOE HAaMEHOBAaHUE IPy30I0IydaTess, IyHKTa
Ha3HAYEHUS C yKa3aHHUEM, P HEOOXOAMMOCTH, ITyHKTA MEPErpy3KHu;

—  JIOIIOJIHUTENIBHBIMHU HAANUCSAMH - ITOJIHOE WM YCIIOBHOE HAUMEHOBAHUE TPY300TIPABUTENS
Y HaUMEHOBAaHUE ITyHKTA OTIPABJICHMS;

— UH()OPMAIMOHHBIMU HAJIIHCAMU - Macchl OpyTTO W HETTO TPY30BOIO MecTa B
KUJIOTpaMMax, TrabapUTHBIE pa3Mephl IPY30BOr0 MecTa B CAHTUMETPAX U 00bEM Ipy30BOrO
MecTa B KyOM4eCKUX METpax.

TpaHcnopTHas MapKUpOBKAa HAHOCUTCA Ha (paHEpHbIE MM MeTaJuIMueckue Apibiku. [lopsnok
pacroyio’KeHUs] MapKUPOBKM Ha OAHOM u3 OOkoOBbIX cTeHOK coorBercTByeT ['OCT 14192-96.
JlonyckaeTcsi HaHECEHUE MapKUPOBKHM HEIOCPEACTBEHHO Ha Tapy. MapKUpOBKY HaHOCST KPackou 1o

TpadapeTy Wik OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIOCTOMKOM, CBETOCTOMKOM, COJIECTONKONW KPaCKOH,

11



® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

NpOYHOM Ha CTUpaHue U pa3mbiBaHhe. OCHOBHbIC HAJANKMCU HAHOCATCS BbICOTOM 30 mMm.

JlonoaHUTeNbHbIE U MHPOPMALIMOHHBIE HAAITUCH HAHOCATCS BBICOTOH 10 MM.

[Tocne yknmagku Moaysied B TapHBIM AIIMK, MOCIACAHUN OOTATMBAETCS MO TOPIAM CTaJIbHOM,
nenbHoi JeHToil ceuenneM 0,4x20 Mmm u  mmomOupyercs. IlmoMObl [uIs mpenoTBpalieHust OT
MOBPEXJCHUSI NPU TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B INIYXUX OTBEPCTHSX OOKOBBIX CTEHOK MU

3allUIIar0TCA cKkoOaMH.

B Teuenne rapaHTUIHOTO CPOKa MOTPEOHUTENb JODKEH COXPAHATH YIAKOBKY (YIIaKOBOYHBIN U

TPAHCIIOPTHBIN ALUKHN).
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2 HCIOJb30BAHUE 10 HABHAYEHUIO

2.1. JxkcmiayaTauMoOHHbIE OTPAHHYEHUS

OKcmulyatanys yCcTpoWcTBa JOJDKHA IPOU3BOAUTHCA B IIOJHOM COOTBETCTBUU C OOLIMMH
TEXHHYECKUMHU TPEOOBAHHSIMHU M MPABWIAMH SKCIUTyaTalldM H3JCNUN (CPEACTB) BBIYUCIMTEIBHON
TEXHUKU U IPUOOPOCTPOEHHUS, a TaK K€ HACTOSIUM PO mpu 3Ha4YeHUsAX KIMMATUYeCKHX (PaKTOpOB,
YKa3aHHBIX B HACTOSALLEM JOKYMEHTE.

Bo03MOXXHOCTB 3KCIUTyaTalMu YCTPOMCTB B YCIOBUAX, OTJIMYHBIX OT YKa3aHHBIX, JOJDKHA

COTJIaCOBBIBATHCA C NPCANIPUATUCM-U3TOTOBUTCIICM.

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

ITocne mosydeHus, [UIMTEIBHOTO XpaHEHWs WJIM TPAHCIOPTUPOBAHMS MOIyJed B
TPAHCIOPTHOH Tape HEOOXOIMMO TPOU3BECTH BHEMIHUNH OCMOTpP TPAHCIIOPTHOTO M YKIIAJOYHBIX
SIUKOB U MPOBEPUTH LIEITOCTHOCTD YIIaKOBKH.

[lpu oOHapyXeHMM HapylIeHUs LEJIOCTHOCTH TPAHCIOPTHOW WM YKJIaJOYHOW Tapsl
HE00X0AMMO COOOLIUTHh O HApyLIIEHUM HPEANPHUATHIO - U3TOTOBUTENMtO. [lanpHeimas skcrtyaTanus
MO/1yJIsl BO3MOXKHA TOJIBKO C pa3pelIeHusl PEANPUATUS - U3TOTOBUTEIIS.

Ecnn 1enocTHOCTh Tapbl HE HapylleHa, MOJYJb CIEAYyeT W3BJIe€Yb U3 YIAKOBKHU, MPOBECTU
BHEIIHUII OCMOTp Ha OTCYTCTBUE MEXAHMUYECKHUX NOBPEXACHUH U IPOBEPUTH COOTBETCTBUE
KOMIUIEKTHOCTH IIacTOpPTY.

B ciyuae xpaHeHus Wi TPaHCHOPTHUPOBAHUSA MOJYJIsl IIPH TEMIIEpAType HUXKE HYJIs TPaaycoB,

BBbIJIEPKATh €0 B HOPMaJIbHBIX YCJIOBUSAX B TeueHHE 12 yacos.
2.2.1 Ilopaook ycmanosku

[Tpu nepBoHAYaNBEHON YCTAaHOBKE MOJYJIEH ClI€yeT BHIIIOIHHUTD CIEAYIOIINE ASUCTBUS:

— Iepe] HayaJloM MOHTa)ka MOAYJb CIEIyeT OCMOTPETh IEIOCTHOCTh JIEMEHTOB ILIATHI,
ME€YaTHBIX TPOBOIHUKOB U OTCYTCTBHUE MOBPEXKIECHUI pa3beMOB;

— ¢ ToMoUpl0  MuKporepekimrouareneir  SAl  cienyer  yCTaHOBUTH — CKOPOCTh
uHpopManMoHHOTO oOMeHa. B  Tabnuue 4 moka3aHO COOTBETCTBUE  COCTOSIHHS
MHUKpOIIepEKIIIoYaTesell CKOpocTH MH(POPMAITMOHHOTO OOMEHa, JUIsl MOJYJIEeH C Bepcueu
nporpammHoro obecrneuenuss no #AI3103 BrmroumTenpHO. B Tabnuie 5 mokazaHo
COOTBETCTBHE COCTOSIHUSI MUKPOIIEPEKIIIoYaTeiaeld CKOPOCTH MH(POPMALMOHHOTO OOMEHa,
I MOJyJIel ¢ BepcHel mporpaMMHOro obecneueHust HaunHas ¢ #A13104;

— ecad HeoOXomuMmo, ¢ ToMomlpio mepembiuek  J1...J6, mpou3BecTH coryiacoBaHue

¢buznveckoil TMHUKM UHPOPMALTMOHHOTO 0OMEHa.
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— ecmu ucnonbdyercs moaynb momupukamum Al-31A-04 wim AI-31A-05, ycraHOBUTH

nepeMbruky J7 u ceknuio 4 Mukponepekitouatenss SAl B MON0KEHHE, COOTBETCTBYIOIIEE TUANIA30HY
BXOJHOTO CHTHaJa, Kak yka3aHo B pazaene 1.3.1;

— ecnu TpeOyeTcs COrIacoBaHWE HArpy30K HH()OPMAIMOHHOW CETH, CIEAYeT YCTAaHOBHUTH
nepembruku J2..J7 wiun J1..J6 xak ykazano B pazzaene 1.3.1;

— YCTaHOBHUTH MOJYJIb B KapKac;

— NOAKIIIOYUTH K MOAYJIIO CUTHAJIBHBIC IMPOBOAA U MPOBOJAa B COOTBCTCTBHU C HOKOHCBKOP'I

Pa3bEMOB MOYJIA.

Tabauua 4. YcraHoBka cKOpoOcTH HH(pOPMAIMOHHOT0 00MeHa 1Jis1 Moay.Jieii ¢ Bepcueii [10 no
#A13103 BKJIIOYNTEILHO

Muxkponepekawuareas SAL
CkopocTth nepegauu, 0ur/c IIpoToko.
SAl-1 SAl-2 SAl-3
9600 ON OFF OFF
38400 OFF ON OFF
115200 ON ON OFF
Modbus
230400 OFF OFF ON
460800 ON OFF ON
921600 OFF ON ON
921600 ON ON ON EmiBus
IIpumeuanue - Cexiust DIP-nepexitouarens SAl-4 He ucnosnb3yercs

Tabauua 5. YcraHoBka cKOpocTH HH(POPMAIMOHHOT0 00MeHa 1J1s1 Moay.Jieii ¢ Bepcueii [10

"HayuHan ¢ #A13104

CKopocTh nepegayu, Mukponepekiouarean SAL KoanuecTso -
. POTOKOJI
ouT/c SA1-1 SA1-2 SA1-3 oaiitoB CRC
9600 ON OFF OFF 2
115200 OFF OFF ON 2
Modbus
460800 ON OFF ON 2
921600 OFF ON ON 2
460800 OFF OFF OFF 1
921600 ON ON ON 1 i
EmiBus
460800 OFF ON OFF 2
921600 ON ON OFF 2
@J Ipumeuanmne - Cekuus DIP-nepexnrouarens SAl-4 ve ucnonp3yercs
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2.2.2 Ilepsuunas nosepka

Ecnu mMonyns MCHosb3yeTcsl B KaueCTBE M3MEPHUTENBHOrO KaHalla M MpHUMeHsieTcs B cdepax
pacnpocTpaHEHUs] TOCYJapCTBEHHOTO METPOJOTMYECKOr0 KOHTPOJISI W HaA30pa, OH IOAJIEKUT
IIEPBUYHOI MOBEPKE 70 BBOJA B IKCILITyaTaIUIO.

[ToBepka (kanuOpoBKa) MOIYJIS BBINOJHSIETCS B COOTBETCTBMM C HHCTpyKuued «Momymnu

cepuu DCS-2000. Metoanka nosepku» AJII'B.420609.019 U1.

2.3. Hcnogn3oBaHHE MOTYJIA

[Ipexxne ueM Hauath pabOTy ¢ MOAYJIEM, HEOOXOIUMMO O3HAKOMUTHCSA C IKCILUIyaTal[MOHHOMN

JOKYMEHTAIMel 1 KOHCTPYKLIUEH MOTYJIA.

BHUMAHMUME! [TPUCOEJUHEHUE 1M1 OTCOEJUHEHMNE PA3BEMOB MOJVYJIA
JOJDKHO IMTPOU3BOAUTHCA 1TPU OTKIIIOYEHHOM ITMTAHUU.

2.3.1 Mepul 6e30nacnocmu npu IKCnayamayuu Mooy

[Ipu oskcmmyaTanuu MOAYNs HEoO0XoAMMO coOnrojaTh IpaBWja U CIElI0BaTb BCEM
pEeKOMEHJalusaIM B TIOJHOM COOTBETCTBUM C pazfenaMu Hacrosimero PD, ocobeHHOCTIMU
KOHCTPYKLMH M3JENHs, €ro HSKCIUIyaTalluHd, JACUCTBYIOIIMMH IOJIOKEHUSMH HOPMAaTHBHBIX
JIOKYMEHTOB, ITepeuHeM 00s3aTeNbHbIX TPEOOBaHUN 110 TEXHUUYECKOMY OOCITYKUBAHUIO U PEMOHTY.

Kpome Toro, HeoOXOJMMO BBINOJHATH MECTHBIE WHCTPYKIMH, NEHCTBYIOIIME B JaHHOU
OTpaciau IMPOMBILIJICHHOCTH, a TaK)Ke Jpyrue HOPMATHUBHBIE JTOKYMEHTHI, ONpPEIECIAIOIINE IPAaBUIIA
AKCIUTyaTalu 3JIE€KTPO0OOpyA0BaHUS.

HeBbimonHenue BbllIeyKa3aHHBIX HOPM M TpeOOBaHUM, MOXET MPUBECTH K OMACHBIM

MOCJICACTBUAM IJIS ) KU3HU, 3H0POBBS YCIIOBCKA NI Oprxca}omeﬁ CpCAbI.
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3 TEXHUYECKOE OBCJ/IYKUBAHUE

Haxopsmuiics B SKcITyaTaliuu MOJIYJIb HE TPEOYEeT TEXHUUECKOT0 00CTyKUBAHUSI.
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4 TEKYIIUA PEMOHT U 3AMEHA

MOI[y.]'IB SABJIICTCA BOCCTAHABJIIMBAEMBIM H PCEMOHTHO-IIPUIOAHBIM H3OCIIUCM. B rnepuon

9KCIUTyaTalluu B CIIy4asx, He TPEOYIONINX 3aBOACKOT0 PeMOHTA (WJIM BBI30BA OpUTAJIBI IPEITPHUSITHS -
M3TOTOBUTENS) MOTPEOUTENIO Pa3pelIaeTcss CBOMMHU CUJIAMU IMPOU3BOJAUTH 3aMEHY BBIIICIIINX U3

cTpost MoayJeit (em.m. 2.2.1), 3aTpeOOBaHHBIX WIH MOJYYCHHBIX Y MPEANPHUATHSI-U3TOTOBUTEIIS.

BHUMAHMUME! PEMOHT KOMIIOHEHTOB AOJDKEH BBIIOJHATHCA TOJIBKO
N3IOTOBUTEJIEM. HECOBIIOJEHUE JAHHOI'O TPEBOBAHMA BJIEYET 3A
COBOU IIOTEPIO TAPAHTUM ITPEJITPUATUA-U3TOTOBUTEIISA AO «9MHKOH».

CBG,I[CHI/IH O HCUCIIPABHOCTAX 3aHOCATCA B Pa3acii «Yuer HGHCHpaBHOCTCﬁ I[IpU SKCILTyaTaluu»

nacropTa.
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® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

5 HNOPANOK XPAHEHUSA

XpaHeHHe MOIyNsi MOXKET ObITh KpPAaTKOBPEMEHHBIM (TapaHTUIHBIM) W JUIMTEIBHBIM B
OTaIlJIMBAEMOM XPaHUIMILE.

["apaHTUIHBIN CPOK XpaHEHUS] MOJYJISl C MOMEHTA U3TOTOBIIEHUS: 42 Mecsna.

Cpok AMUTENBbHOTO XpaHeHHsI MOAYJIsS B OTaluIMBaeMoM XpaHunuie: 10 ner.

[Tpu xpaHeHUH MOJYJISl CIIEYET BBACPKUBATH CIEAYIOLIUE TapaMETPhl OKPY>KAIOILIEH Cpe/Ibl:

— B OTaIUIMBaeMOM XpaHWJMILE TeMmIepaTypa BO3[AyXa JOJDKHA OBbITh B IHpenenax

or utoc 5 °C o mmoc 40 °C, oTHOcUTeNbHAs BiaaxHOCTh 10 80 % mpu Temmeparype
mioc 25 °C 6e3 KoHIeHcalluy BlIary;

— cojepKaHHe KOPPO3UUHBIX areHTOB B aTMOC(hepe XpaHUIIUINA HE TOJDKHO MPEBBIIIATS:

1) cepuucroro rasa 20 Mr/m3 B CyTKH;
2) XJIOPHUCTBIX cosieii 2 Mr/M3 B CYTKH.

Monyne mepes 3akiaJkod Ha UIMTENbHOE XpaHeHHE (M0 HCTEYEHHH TapaHTHUITHOrO CpoKa
XpaHeHus1) T0JKEH ObITh EPEKOHCEPBUPOBAH.

KoHncepBauust 1omkHa  HPOBOAMTHCS B IMOMELIEHUMH IpU  TEMIIEpaType  BO3JIyXa
mwioc 20°C+5°C u orHocuTenbHOM BiaxkHocTH He Oosee 70 % 0Oe3 pe3kux KoseGaHM
Temneparypbl. IlomeneHue A0MKHO OBITh 3alMIEHO OT NPOHUKHOBEHHS B HETO aTMoc(hepHbIX
0CaJIKOB U KOPPO3HMOHHOAKTUBHBIX Ta3oB (XJIOP, CEPOBOAOPO, aMMHAK, CEPHUCTBIN a3 u ap.). [lpu
MIPOBEJIEHUU pabOT MO NEepEeKOHCEpBAlMM CJeIyeT coOoaaTh TpeOoBaHHS O€30MacHOCTH IO

I'OCT 9.014.
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® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

6 TPAHCIIOPTUPOBAHUE

TpancroptHass Tapa M YHakoBKa  OOECIIEUYMBAIOT  COXPAHHOCTh  MOAYNS  IMpU
TPaHCIOPTUPOBAHUH BCEMH BHJIAMHU TPAHCIIOPTA: aBTOMOOUIIBHBIM, JKEJI€3HOJOPOKHBIM, BO3YLITHBIM
(mpu ycIOBHM pa3MelIeHHUs] MOAYJS B T€PMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUHU C IPaBHIIAMH
TPAHCIIOPTUPOBAHUS I'PYy30B Ha COOTBETCTBYIOIEM BHJE TPAHCIOPTA U MPU XPAaHEHUH €TI0 B TEUCHUE
CPOKOB, YKa3aHHBIX B pasjere 5.

ITpy HE0OXOIMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIAKOBKY MOJIYJIEH CIIEIyeT IPOU3BOIUTH B
CHEAYIOLIEH MMOCIE0BATEIIBHOCTH:

1) KaxabIii MOIYJIb 3alIAaHBACTCS B MOJMITHUICHOBBIN MAKET M YKJIAABIBACTCS B OTACIBHYIO
KOpPOOKY BMECTE C CONPOBOIUTENIBHON TOKYMEHTALIUEH;

2) KopoOku ¢ moayiasiMu B KoimdecTBe 20 IIT. yIakOBBIBAIOTCS B YKJIAIOYHBIN SIIHK.
VKnagouHblii SIIMK TOMEIAETCS B TAPHBIA SIUK. [IpoOMExXyTKH 3amoJHSIOTCS
roppupoBantsiM kaptoHom T-30 (I'OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MApKUPYETCsA MODKHBIM 00pa3oM (CM. MpaBuiia MapKHUPOBKH,
nepeyrcicHHbIe B paznene 1.6).

[lpy TpaHCIOPTUPOBAHWM YyIAKOBKAa MOIYJs JOJDKHA OBITh 3alWIieHa OT MPSIMOTO
BO3/EHUCTBUS aTMOC(EPHBIX OCAKOB.

TpaHcopTupoBaHME BCEMU BHMJIAaMHM TPAHCIOPTa MOXKET TPOBOAMTHCS B  CIEIYIOIIUX
YCIOBHSIX:

— TeMmepaTypa OKpyxaromiero Bozayxa or Munyc 50 °C go mtoc 70 °C;

— OTHOCHTEeNbHas BIKHOCTh 95 % npu mitoc 25 °C;

— armoctepnoe narienue He Meree 70 klla, 4To SKBHBAJICHTHO BBHICOTE HAJl YPOBHEM MOPS

10 3000 M (KpomMe TpaHCHOPTUPOBAHUS ABHAIMOHHBIM TPAHCIOPTOM B TE€PMETHYHOM

OTCEKe).

[Ipu morpy3ke M BHITpy3Ke MOAYJIH HE OpocaTh, COOMIOIATH MEPHI MPEIOCTOPOKHOCTH OT
MTOBPEXICHHSI TAPHOTO SIITHKA.

[Tocne morpy3ku B TPaHCHOPTHOE CPENICTBO SLIMK 3aKPEIUIAETCS C LENbI0 HCKIIOUEHHS

BO3MOXXHOCTH €I0 MPOU3BOJIBHOI'O IEPEMCIICHHA.
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® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

7 YTHJIN3AIUA

Matepuanbl, NPUMEHSICMBIC JUIS YIIAKOBKA MOJIYJS M €r0 COCTaBHBIX YacTel, MOTYT OBITh
MOJIHOCTBIO TIepepabOTaHbI M HCIIOJIB30BAHBI TIOBTOPHO.

Monyib, €ro cOCTaBHBIC YacTH, MATEPHUATbl U KOMIUICKTYIOIINE U3/ICTUs CIPOSKTUPOBAHBI U
M3rOTOBJICHBI M3 BBICOKOKAYECTBCHHBIX MATEPHAJIOB M KOMIIOHGHTOB, HE COJCPIKAIIUX BPEIHBIC
BEIICCTBA, TOKCHUYHBIC MaTepHalibl W JPYrde KOMIIOHEHTBI, OTPHUIATEIBLHO BIHUSAIONIME Ha
OKPYKAIOIIYIO TPUPOIHYIO CPEy U KOTOPBIE MOKHO YTHIIM3UPOBAThH M HCIIOIH30BAThH IIOBTOPHO.

Monyib, U IpyTHe €ro COCTABHBIC YaCTH, MOJICKAINE YTHIH3AIUN, HEOOXOAMMO MTPUBECTH B
HEMPUTOJHOCTh U yTHIN3HpoBaTh B cooTBeTcTBUHM ¢ ['OCT P 52108-2003, I'OCT P 58577-2019 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.
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® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

8 IIPABUJIA O®POPMJIEHUS 3AKA3A

[Ipu odopmieHun 3akaza Ha MOIyJIu B OJaHKE 3aKa3za HEOOXOIMMO yKa3aTh CIEIYIOIINe
JTaHHBIE:
— «HaumenosaHnue - yka3pIBaeTcs MOJIHOE HAUMEHOBAHUE MOYJIS C Y4ETOM MOIU(BUKALINY;
—  «Ko71-60» - yKa3pIBaeTCsl KOJIMYECTBO MOCTABISEMBIX W3JIEIMM JaHHOTO HAMMEHOBAHUS U
BapHaHTA.

Kpowme Toro, B Gi1anke 3aka3a MOTYT ObITh OTOBOPEHBI OCOOBIE YCIIOBHSI TOCTAaBKH MOJTYJICH.
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® Modynb 880da aHanozoebix cueHanos Al-31A1
Pykosodcmeo no akcniiyamauuu

9 CCBIJIKHM HA HOPMATUBHBIE TOKYMEHTbDI

Ta6auna 6. HopmaTuBHBIE CCHLIKH

O0o3Ha4yeHne TOKYyMEHTAa

Homep cTpanunsbi/pa3jeda,
noJpasjeJia, IyHKTa B KOTOPOM
AAHA CCHLIKA

AJII'B.420609.004 11
[TakeT mpHUKIAIHBIX MPOTPAMM TECTUPOBAHUS KOHTPOJLIEPOB
OK-2000, DCS-2000 u DCS-2001. PykoBoacTBO 110
TECTHUPOBAHUIO, HAJIATKE M PEMOHTY MOIYJICH.

ctp. 3

WHTerpupoBaHHas CHCTEMa pa3pabOoTKH MPUKIIAJHOTO
nporpammuoro obecneuenuss CONT-Designer for Windows.
PykoBoacTBo nporpammucra

ctp. 3

Onucanne Gpynkuuii 6ndanoreku MODULE.LIB.
PykoBoacTBO nosb30Bareis

ctp. 3

I'OCT 6651-2009
TepmonpeoOpa3oBaTenu CONPOTUBIICHUS U3 TIJIATUHBI, MEU U
Hukess. O0pe TeXHuUecKrue TpeOOBaHMsI U METOJIbI UCTIBITAHUN

11

AJII'B.420609.045 /11
[Tporokon EmiBus. Onucanue

1.2

I'OCT 26828-86
W3 nenus mammmHoCTpoeHus U npubopocTpoeHus. MapkupoBka

1.5

I'OCT 14192-96
MapxkupoBka rpy3os

1.6

I'OCT 515-77
bymara ynakoBouHasi OUTyMHUpOBaHHAs U JIETTEBAsL.
TexHuueckue ycaoBus

1.6

I'OCT P 52901-2007
KapTon rodpupoBaHHbIii 1151 yHaKOBKU MPOTYKIIHH.
Texuuueckue ycioBus

16,6

I'OCT 9.014-78
EC 3KC. BpemeHnHast npoTUBOKOPPO3HOHHAS 3aIMTa U3EIINN.
OO6mwme TpeboBaHuUs

I'OCT P 52108-2003
Pecypcocbepexenune. Obpamienue ¢ orxogamu. OCHOBHBIE
TIOJIOKCHU I

I'OCT P 58577-2019
[IpaBuiia ycTaHOBIEHUS JOIMYCTUMBIX BBIOPOCOB 3arpsi3HSAIOIINX
BEILIECTB MPOEKTUPYEMBIMH U JIEUCTBYIOIIUMHU
XO3SICTBYIOIUMU CYOBEKTaMHU M METO/IbI OIPEIETICHHS 3TUX
HOPMaTUBOB
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Pykosodcmeo no akcniiyamauuu

10 CHHUCOK COKPAIIIEHUI

Ta6anna 7. TepMuHBI, COKpallleHUS U ONIPe/ieJIeHUs!

Coxpamenue Mosicuenne
ACY TII ABTOMaTH3UPOBAaHHAs CUCTEMA YIPABIEHUS TEXHOJIOTHYECKUM IIPOLECCOM
AL AmnanoroBo-1u¢poBoii mpeodpa3oBaTeib
BHUOH BTOopuuHBIi HCTOYHUK OMIOPHOTO HAIIPSKEHUS
BK BxoxHol komMyTaTop
HUIl1l...1UI14 BTopuuHble HCTOYHHUKHN TOKA
UuT HWctounuk Toka
ny Bxonnoit nuddepenuanbHbIil U3MEPUTENbHBINA YCUITUTETh
on bnok onronap
Pd PykoBoACTBO 110 3KCILTYyaTalliu

Cxema 3amiuThl BXOJOB aHAJIOrOBOIO KOMMYyTaTopa U (QUIbTpalUU

3 CUTHAJIOB
Yu YceTpoicTBO MHAMKALIUU
on dopmuposatens naTEpPericoB RS-485
oy Muxponpoueccop
IC [epexitoyarens CKOPOCTH U MPOTOKOIa OOMEHa TaHHBIMU
DC/DC [Ipeobpa3oBarens (KOHBEPTOP) HAIPSHKEHUS
EMiBUS ITporokon obmeHa no untepdeiicy RS-485 ocHOBaHHBIN Ha apXUTEKType

«Master/Slave» («Benymuruit/Benomprii»)

RS-485 (EIA-485)

Recommended Standard 485 (Electronic Industries Alliance-485) cranmgapt
(hU3MYECKOTO YPOBHSI MHOTOTOYEYHOI'O IOCJENI0BAaTENIbHOrO HHTepdelica
epeaadu JTaHHbIX

SPI

Serial Peripheral Interface, SPI bus mocnenoBarenbHbIl nepupepuitHbIi
uHTepdeiic, mocienoBaTeIbHBI CTaHAAPT TNEepelavyd JAaHHBIX B PEKHME
MOJTHOTO ~ JIyIUIeKca, OCHOBaHHBIM Ha apxuTekrype «Master/Slave»
(«Bemymuii/BenoMbrii»)
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MNPUJITOKEHUE A
(cipaBo4HOE€)
Buemnuii Bug moayiasa Al-31A co cTOpoHBI IVIAHKHU

Error

Test e é Link

Pucynok A.1
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Modynb 880da aHanozoebix cueHanos Al-31A1

Pykosodcmeo no akcniiyamauuu

(cipaBo4HOE€)
CtpykrypHas cxema moayJst Al-31A
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Modynb 880da aHanozoebix cueHanos Al-31A1

Pykosodcmeo no akcniiyamauuu

Rt1

RTH6

MHNPUJIIOKEHHUE C
(00s13aTEsILHOE)
I[Ipumep NoaK/IIOYEHUSI TEPMOMETPOB CONPOTUBJICHUS

HUTI

+INI

—IN1

AN N N N N

COMI

JUuT2

+INC

—INI

COM?

HUT3

+INS

—IN3

COM3

JuTt4

+IN4

—IN4

CUM4

HUTS

+IND

—INDS

COMS

HJUT6

+ING

—ING

COM6

OV A

AL=S1A

Pucynok C.1
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IMPUJIO)KEHUE D
(cipaBo4HOE€)
Pacnoso:kenue pa3béMoB 1 MUKponepexouaTeseii Ha niaate moayas Al-31A-04

a
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Pucynok D.1

[Mosicuenue k pucynky D.1:

HL1 cBetoauoansiit unaukarop Error (Test, Link);

HL2- HL4 cBeroanoanbie mHAMKATOPHI BXOMHBIX KaHainoB IN1...ING;
HLS5 cBeroaumomHbIii MHANKATOP HaMW4us mutanus U;

J1- J7 nepemMbIuKH COTIIACOBAaHUM JIMHUN CBSI3H;

SA1 nepexroyaTeNb CKOPOCTH HHHOPMAITMOHHOTO OOMEHA;

XP1 monp30BaTENBCKUN pa3beM;

XP2 cucteMHBbI# pa3beMm,

XP3 pa3bém nporpaMMupoBaHHUsL.
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NPUJIOKEHUE E
(cipaBo4HOE€)
[oko/ieBka pa3beMOB MOAYJISA

Taboauua E.1 IlokosneBka pazbema XP1

Homep koHTakTa HNnenTuduxarop curuajia
1 OouT1
2 -IN1
3 ouT2
4 -IN2
5 OuT3
6 -IN3
7 OouT4
8 -IN4
9 OuT5

10 -IN5
11 OouT6
12 -ING
13 OVA
14 +IN1
15 COM1
16 +IN2
17 COM2
18 +IN3
19 COM3
20 +IN4
21 COM4
22 +INS
23 COMS
24 +ING
25 COM6
25 COM6
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NPUJIOKEHUE E
(mpomoJKeHUE)
IMokoJieBKa pa3beMoOB MOIYJIst

Tabauua E.2 IlokosieBka pazbema XP2

Homep koHTakTa HNnenTuduxarop curuajia
A2 GND
A4 oV
Ab +24V
A8 0VS
A10 -

Al2 ADRB2
Al4 -

Al6 Al (RS-485)
Al18 oVvil
A20 A2 (RS-485)
A22 ADRBO
A24 ADRO
A26 ADR2
A28 +24VR
A30 ov
A32 GND

C2 GND

C4 oV

C6 +24V
C8 -

C10 -

Ci12 -

Ci4 -

C16 B1 (RS-485)
C18 oVI2
C20 B2 (RS-485)
C22 ADRB1
C24 ADR1
C26 ADR3
C28 +24VR
C30 oV
C32 GND
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