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HacTosiwee pykoBOACTBO MO 3KCMfyaTauum pacnpocTpaHAeTCs Ha YCTpOWCTBa
kKoHTpons nnamenn ®OCA (B ganbHenwem — yCTPOMCTBA) U COAEPXKUT cBeaeHusa o6
YCTPOWCTBE, MPUHLMNE AENCTBUS, a TaKKe yKasaHusi, Heobxoaumble ONA MNpaBUSIbHON
aKcnnyaTauum U NOSIHOMO UCNOSIb30BaHMSA TEXHUYECKNX BO3MOXKXHOCTEN YCTPOWNCTB.

PykoBoacTBO pacnpocTpaHsieTcs Ha Bce moaenu yctponcts ®LCA.

YcTponctBa npegycmaTtpmatoT obcnyxmBaHue nepcoHanom KUMWA, nmetowmm
cpegHee TexHu4eckoe obpasoBaHue 1 paspsg He HUXKe 3-ro.

O6cnyxmBaHue nepnognyeckoe OaHNM YENOBEKOM.

1. HASHAYEHWE

1.1. YcTponcTBa npefHasHaveHbl Ans npeobpasoBaHus Mynbcaumm NOTOKa WH-
dpakpacHoro, MHpPaKpacHOro U BUMAMMOIO M3ry4YeHUn, NoToka ynbTpadprnoneToBoro mns-
NyYeHUst 1 Bbl4aun penemHoro N aHanoroBoro curHana Hanuumsi/oTCyTCTBUS NiiaMeHu ro-
PENKN B CXEMbl KOHTPONS, PerynmpoBaHnst 1 ynpasreHnst TEXHONOMMYECKMMI npoLeccamm
B cUCTemMax rasonotpebneHnsa n gpyrux otpacnsax, a Takke oTobpaxXeHna TeKkyuwero
3HAYeHUss UHTEHCUBHOCTWU nNnamMmeHun (B %) Ha cBeTOAMOOAHOM 7-MWU CErmMeHT-
HOM 4-pa3pd4HOM WMHOUKATOpE.

[Ana [OCTMXKEHWS] NOBbLILWEHHOW CENEKTUBHOCTM npubopa BBEAEHO U3MeEPEHUE
XapaKTepucTnk oOHOBOro (hakesnia HenocpeacTBEHHO C Bo3MyLlawwen (poHoBown) ropen-
Kn KOTna.

1.2. YctpowncTtea MoryT 6bITb MCMOMNb30BaHbl B COCTaBe AENCTBYOLLMX U NPOEKTU-
pyeMbIX CUCTEM 3aluTbl KOTENIbHOW aBTOMATUKM B COCTaBe 3anasibHO-3alUMUTHbIX
yctponcts FOCT P 52229-2004 v ropenok FTOCT 21204-97.

1.3. YcTponcTea KOHTPOSS NiaMeHn BbINyCKaTCA B BUAE KOMIMIEKTa COCTosLe-
ro u3 gpotogatumkos ®JA (B ganbHenwemM — poTogaTymnk) U curHanmsaTopa
MPOMA-CI (B ganbHenwem — CMrHanu3aTop) 1 BbiNyCcKalTCs B TpeEX MOAUMKaLNAX:

®ACA-01 - pearnpytoLiee Ha nynbcaunn MHPPaKPacHOro U3Ny4YeHns;

®[CA-02 - pearmpytoLiee Ha NOTOK BUAMMOIO U3Ny4YeHUs;

®ICA-03 - pearnpytoLiee Ha NOSHbLIN NOTOK YrbTPadMoNeTOBOro U3ny4YeHus.
Curnanusatop NPOMA-CI BbinyckaeTcs B wutoBoM (L) n HacteHHom (H) ncnonHeHun.

2. KOMIMJIEKTHOCTb

KomnnekT noctaBku npubopa gosmkeH COOTBETCTBOBaTL yKasaHHOMY B Tabnuue 1.

Tabnuua 1

O6o3Ha4veHne gokymeH- | HanmeHoBaHue n ycnosHoe 060- K

onuy. MpumevaHue
Ta 3Ha4YeHne

B 407.040.000.000 dotopatunk ®A-01, ®OA-02 1 wr. B 3aBucumocTu oT Mmogenu

unn ©®A-03

B 407.041.000.000 CurHanuzatop NMPOMA-CI” 1 wT. LLinToBoe unu HacTeHHoe

NCMOsIHEeHNe — cornacHo
3akasa

B 407.041.000.000 NC MacnopTt 1 aka.

B 407.041.000.000 P3 PykoBoacTBO no akcnnyataumm 1 3Ka. npw NocTaBke B OOUH agpec
JornyckaeTcs noctaensaTh 1
3k3. Ha 5-10 nspgenun

B 407.014.003.000Cb dnaHeL, MOHTaXHbIN K poToaaT- 1 wr.

YNKY




B407.041.000.000P3 cTp. 4
3. XAPAKTEPUCTUKM (CBOVICTBA)

3.1.9oTO0OaTHMKHM
3.1.1. BXxoaHble onTU4eCcKne curHansbi:
®[JA-01 — nepemeHHas cocTaBnswowas (MUraHme) WHAPaAKPaACHOro WU3nyvyeHus
(anvHbl BonH 6onee 800 HM);
®A-02 — NonHbIM NOTOK BUAMMOrO M3nyyvyeHus(4nnHel BorH B npeaenax 420-670 Hm);
®[OA-03 — NONHbIN MNOTOK yrbTpadroneToBoro nanyyeHuns (anuHa sonHsl 220-380 Hm).
3.1.2. BbIxogHOW curHan ¢ gatyvka - aHanoroBbl curHan (4-20)mA.
3.2. Curnanusatop NMPOMA-CI”
3.2.1. BxogHowm curHan - aHanoroBbin (4-20) MA
3.2.2. BbIxogHble curHarnbi:
e penewnHbIN, Ba NEPEKYaloLWNXCH pene ¢ napaMmeTpamu:
- HaNpPsPKeHME BHELLHMX KOMMYTUMPYEMbIX Lenen, He 6onee:

Ans uenen nepeMeHHoro Toka 2208, (50+1) INy;

Ang uenen NOCTOAHHOro ToKa 30B;

- MakCcMMasnbHO KOMMYTUPYEMbIN TOK 2A;

e aHanoroBbIW, NpefenbHble 3HAYEHUS aHaNoroBoro curHana 4 n 20 mA.

3.3. lNepepavya uHpopmaumm no uHTepdency RS-485 - npoTokony
MODBUS RTU.
3.4. lNMnTtaHne poToaaTUmMKa: HaNps>KeHNe NOCTOAHHOIO TokKa oT 24 pno 30B;

[MuTaHne curHanusaropa: HanpsbkeHune (220°%2.33)B yactoTa (50+1)L
3.5. NoTpebnsaembin TOK, He Bonee 0,1A;
3.6. Bpemsa cpabatbiBaHust ycTponcTBa, He bonee
- MPY NOSIBNEHNN NNamMeHn 1c
- NpY noracaHuu nrnamMeHu 2c

3.7. ConpoTuBneHne un3onaAuuM npu HopMarsbHbIX YCHOBUSAX SKCnfyaTauuu, He
meHee 20 MOwm, koHTponbHoe HanpskeHne 500B;
3.8. Knumatnyeckoe ncnonHenune YXJ13.1 no FOCT 15150-69;
3.9. TemnepaTtypa okpyxatoLiero Bo3gyxa
- ana ®A oT1 -40 po +60°C.
- ana NMPOMA-CI ot -20 go +50°C
3.10. CrteneHb 3awuTbl dQoTogaTtumkoB P54, curHanusatopa [P40 no
FOCT 14254-96.
3.11. NabapuTHble pa3mMepbl

oTOAATUMKOB: LUIMPUHA X BbICOTa X rNybuHa 60x140x85 mm;
curHanuaaTtopa (WUToBOE UCMOSHEHME):

LUMPUHA X BbiCcOTa X rnybuHa 115x60x135 mm
curHanuaartopa (HaCTeHHOEe UCMONHEHME):

LUMPUHA X BbICcOTa X rnybuHa 150x155x50 mm
3.12. Macca
doTogatumka, He 6Gonee 0,4 «r.

curHanuaartopa, He bonee 0,3 «kr.
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4. YCTPOWCTBO N PABOTA

4.1. KOHCTpyKUuMA poToaaTymKa.

doTogaTUMK BbINOSTHEH B MOHOBNOYHOM UCMOSTHEHUN B METanIM4eckom Kopmnyce.
O6wwmin Bng dotopaTumka npeacrtasneH Ha Puc.1. KoHcTpykumusa Ha Puc.2.

[na noaknioYeHns BHELWHUX uenen BHYTPU Koprnyca Ha nevyaTtHoOW nnaTte pacno-
noXeHa 2-x KOHTaKTHas KNeMMmHasi BUHTOBas korogka. HasHayeHne KOHTakToB KIEMMHOM
Konogku npeacrasneHo Ha Puc.3.

Ona perynupoBkM 4YyBCTBUTENBHOCTU K MSIAMEHU MPeayCMOTPEH perynarop
«20MA» B B1ae nepeMeHHOro pe3nctopa, pacrorioXXeHHOro Ha ne4yaTHou nnare.

4.2. KoHCTpyKUmMsa curHanuaartopa.

KOHCTPYKTMBHO CUrHanu3aTop BbIMOSIHEH B MNflacTMacCOBOM Koprnyce
WNTOBOTO SIMOO HACTEHHOr0 UCMNONTHEHUA U COCTOUT M3 ANIEKTPOHHOro 6noka,
BKNYawwero B cebs nnaty mukponpoueccopa v nnaTty nHgukauyun. O6wmn
BWO CuUrHanusatopoB npenctaeneH Ha Puc.4. Ha nepegHen naHenu pacno-
NOXEeHbl KHOMKW ynpaBneHusa, undpoBon nHAnMKatop n ceetoamonbl. Ha 3apg-
Hen cTteHke NMPOMA-CI-lW, Puc.5, pacnonoxeHbl 2 KNeMMHble KONMOAKM AnNS
BHeWHNX nogknoyveHnin. B MPOMA-CI'-H kneMMHble KONoAKN pacnonarakTcs
BHYTPUW KOprnyca M BHELWHWAN pa3bemM Ha OGOkoBOM cTeHKe. Ero kKoHCTpykumus
npuseneHa Ha Puc.6.

PasmeTka wuta ana yctaHoBkun mameputensa NPOMA-CI -l npuBeneHa

Ha Puc.7.
7.5
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Puc. 1a. O6wun Bnag dotogatymka
C MOHTaXHbIM Y3JIOM.
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NMPOMA-CI
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Puc.4. O6wmn Bug curHanmnsatopa NPOMA-CT.
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Puc. 7. CurHanusatop NMNPOMA-CTI-LU. Bpeska B WwuT.

4.3. YCTPONCTBO BbINOJIHAET crieaytowme pyHKUNN:

4.3.1. CurHanusaymnsa noracaHmsa KOHTponuMpyemoro gakena;

4.3.2. CurHanumsaums noTyCKHeHus dakena Ha nNblNeyrofnbHbIX KOT-
nax;

4.3.3. OtobpaxeHne TeKyLlero 3Ha4yeHUss MHTEHCUBHOCTM dhakena ropenkm
(B npoueHTax) Ha UMPOBOM CBETOANOLHOM 4-X 3HAYHOM MHAMKATOpPE;

4.3.4. CurHanusaums obpbiBa NMHUK CBA3N poTogaTyYMKa C CUTHAnNM-
3aTOPOM ropeHus;

4.3.4. CamoHacTpouka npubopa ons yyeta POHOBOro U3Ny4yeHus,;

4.3.5. PaboTta B cetn RS — 485 no npotokony MODBUS-RTU.

5. CPEACTBA MSMEPEHWA,
WHCTPYMEHT N NPUHAONEXHOCTHN

5.1. CpeactBa M3MeEpPEHUS, UHCTPYMEHT U MPUHAAMNEXHOCTU AOJIKHbI
COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 2.

Tabnuya 2
HanmeHoBaHue TexHn4yeckne xapakrte- HasHaudyeHune
n Tun PUCTUKN n onepaunmn
Undposon npnbop HanpaxeHue go 1000B | KOHTpoNnb HanpsXXeHnda nu-
B7-77 MocToAAHHBIN TOK 30MA | TaHMa gat4ymka 24B u BbI-
xona (4-20) mA
MeraommeTp HanpsaxeHnue 5008, KoHTponb conpoTuBneHUs
®4102/1 npegen 100 MOwm n3onaumm
OTBepTKa JlesBune 0,4x2,5x75 mm | [1nga nogknyeHns npoBo-
SZF 0-0,4x2,5 JOB K KINeEMMHOWN Konoake
Knto4 raeyHbin S=10 Ona kpenneHuna gpnadHua
MOHTAa>XHOTrO
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6. MAPKMPOBKA N YIMAKOBKA

6.1. Ha Tabnuyke, yCTaHOBMEHHOMW Ha KpblWwKe doTofaTymKka, AOSKHbI ObITb
HaHEeCeHbI:
- TOBapPHbIN 3HaK NPeanpUsaTUS-U3roTOBUTENS;
- HaMMEeHOBaHWe n3genus
- NOPSLKOBLIN HOMEP N3OeNNA NPeaNPUATUA-U3rOTOBUTENS;
- roq BbINycka;
- 0603HaYeHne cTeneHn 3aLnTbl 000SOYKMY;
- KTMMaTU4YeCKOe UCMOJTHEHNE;
- Ha3Ha4YeHne KOHTaKTOB KITEMMHOW KONMOAKWN.
Ha tabnuuke nepeaHen naHenu curHanuaatopa AomkHbl ObITb HAHECEHDI:
- TOBapHbIN 3HaAK NPeanpUATUA-N3rOTOBUTENS;
- HaMMEHOBaHWe n3genus
Ha 6okoBOW CTOPOHE KOpnyca HaHECEHbI:
- 3aBO4CKOWN HOMEp;
- roa BbINyCKa,;

Ha HMmxXHen cTopoHe Koprnyca HaHeCeHbI:

- Tabnnyka Ha3Ha4YeHUs KOHTAKTOB KNeMMHOW konoaku XT1.

6.2. TpaHcnopTHas MapKMpoOBKa AOJKHA cOOTBeTCcTBOBaATb TpeboBa-
Huam TOCT 14192-96.

Ha TpaHcnopTHOW Tape AOMMKHbI O6blTb HAHECEHbl MaHUNYMALWOHHbIE
3Hakn: «OcTopoxHO», «Xpynkoe», «bepeyb oT Bnarmn».

6.3. doTogaTyMKn M cCUrHanmsaTop AOJMKHbI ObiTb NMOMeLWeHbl B CO6-
CTBEHHbIE NakeTbl MOMMATUIIEHOBbIE U YyNaKoBaHbl BMECTe C MacnopToM u py-
KOBOACTBOM MO 3Kcnnyataumm B COOBCTBEHHble roppupoBaHHbIE KapTOHHbIE
KOpOOKMN.

6.4. Ha kopobke gonxHa 6biTb HakneeHa aTuketka no NOCT 2.601-
95.

7. TPEBOBAHWA BE3OINMACHOCTMU

7.1. A\CTOYHMKamMM OMacHOCTU NPU MOHTaXe W 3JKCnryatauum ABMASEeTCA 3riek-
TPUYECKNI TOK.

7.2. be3onacHOCTb 3KcnnyaTauumm yCTpoucTs obecneumBaeTcs:

1) n3onsaumnen anekTpudeckux Lenewn;

2) HageXHbIM KpensieHMeM nNpu MOHTaxe Ha o0bekTe;

3) KOHCTpyKUMEN, BCe TOKOBeAYLLME YaCTX pacronoXeHbl BHYTPU KOPMy-
ca, obecneuuBaroLiero 3awuTy obCnyxuBatLero nepcoHana OT COMPUKOCHOBEHUS C
HUAMMN.

7.3. Ha xopnyce poTogaTymka pacrnonoXxeH 3aseMnaoLLmmn 3axXnm, OTMEYEHHbIN
3HaKOM 3a3eMIIeHus.

7.4. Tlo cnocoby 3awWwmnTbl YenoBeka OT MNOPaXeHUd 3IANEeKTPUYECKUM
TOKOM ycTponcTBa oTHocaTcsa Kk knaccy 0l no TOCT 12.2.007.0.-75

7.5. YcTpaHeHue OedeKToB YCTPOWMCTB M UX 3aMeHa MNpoOuM3BOAUTCH
NPU OTKMOYEHHOM 3NTEKTPUYECKOM MUTaHUMN.

7.6. JkcnnyaTauns yCTPOWUCTB pas3pelwaeTcs TOMbKO NPU HaNM4nn UH-
CTPYKUMN NO TexHuke 6e3onacHOCTU, YTBEPXKAEHHOW pykoBoauTenem npea-
npuatus-notTpebutens.

7.7. Jdkcnnyatauua YCTPOWCTB [[OJKHA MNPOM3BOAUTBCA B COOTBET-
cTBUM C TpeboBaHMAMM MexoTpacrieBblx pykoBogawmux matepuanos [1OT
PM-016-2001 (PO 153-34.0-03.150-00).
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8. MPOBEPKA PABOTOCIOCOBHOCTMU

[MpoBepKy YCTPOUCTB pekKoMeHayeTCs NPOBOAUTL MPU:
e BXOOHOM KOHTpoOne;
e B repuoabl peMoHTa OCHOBHOro obopygoBaHus;
e B obs3aTenbHOM nopsagke, nocrie pemMoHTa oToAdaTyumka
YCTPOWCTB OOJIXXHa NPOU3BOAUTCSA B YCNOBUSAX 3KCNnyaTauuu,
npuBeaeHHbIX B nN.1.3

Cpencrtea nsme-
peas KoHTponbHbIE
HanmeHoBaHue peHumn, TeXHNYe-
KTo BbinonHAeT N 3HayeHna napa-
paboThl CKue ycTpoucTea u
MeTpoB
mMaTepuansbl
BHewHMn ocMmoTp Ob6cnyxunBawwmnm BuayanbHbI OTcyTcTBUE ME-
doTopaTymnka MepcoHan ocMOTp XaHU4YEeCKMX no-
BpeXAeHUn
YucTtka 3awmuTtHoro | Cnecapb KUTMuA BeTtowb psa3b He gonyc-
cTekna ¢goToaar- KaeTcs
ymka

9. NCMNOJNMb3OBAHWE MO HA3HAYEHWIO

9.1. PaameweHne n MmoHTax goTtogaTtynka Ha obbekTe.

9.1.1. MNpwu BbIBOpPE MecTa ycTaHOBKW poToAaTymka HeobXxogumo co-
6nwgatbh cnejytouwme ycnosus:

- TemnepaTypa M OTHOCUTEelNbHasa BMaXHOCTb OKpyXatLlero Bosgyxa
AOJKHbI COOTBETCTBOBATb 3HAYEHUAM, YKa3aHHbIM B N.1.4.

9.1.2. MexaHu4yeckoe KpenneHne potogaTymKka Ha 0ObEKTe BO3MOXHO Ha
nto6oKM NNOCKOCTU MOHTaXHbIM doraHuemM ¢ 064yBOM BO34yXOM C TemnepaTypoun He Bbille
40 °C. Pwnc.8, ¢ nomoLblo BUHTOB 1 raek M5 nnun nHseim cnocobom, ncnonb3ys yCTaHOBOY-

HbIn pa3mep guameTp 25 bnenabl.
75

7 B

%

g5

50 —

77"

Pnc.8. ®naHey MOHTaXHbIN

9.2. lNopgknw4yeHne portogaTymka NPoOonM3BOANUTCSA NOCMNe CHATUSA KPblL-
KN B COOTBETCTBUWN C HA3HAYEHMEM KOHTAKTOB KNeMMHOW Kosnoaku Puc.3.
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BHUMAHUE!

1. MogkntoveHne BHELLHMX NPOBOAOB K KONoake KremMmHon doTtogatymka npouns-
BOAUTb NPU ocnabneHHOn HaknaHOW ravke BBoaa kabernbHoro.

2. [MoakntoYeHne BHELWHNX Liene BECTU MHOTOXUIbHbIMU MEeOHbIMM NPOBOAAMM
ceuervem (0,35-0,5) mm?.

3. doTogaTuMK 3a3eMNNTb MeAHbIM NPOBOAOM CeYEHMEM He MeHee 1,5 MM,

9.3. YcTtonumeas paboTta doTogatumka gocTuraeTca npu cobrnogeHun cnenyto-
lwnx TpeboBaHWi Npu yCTaHOBKE:

1) opueHTaumsa cdotogaTymka B 30HY MakKCMMarbHOW UHTEHCUBHOCTU Myfbcaumm
nanydvyeHus nnamexu ans mogenen ®A-01 n ®A-02;

2) opueHTauus poTogaTyMka B MepBYyl0 TpeTb BUAMMOM 4acTu dakena (B 30HY
Ha4ana npoueccoB ropeHus) ana mogenu ©A-03;

3) Mexay nrnameHemM u poTogaTYMKOM He AOSMKHO BbITb NPenaTcTBUK, NnamMsi no-
CTOSAHHO OOJTKHO HaX0AUTBLCSA B «NONe 3peHNA» poTogaTumka;

9.4. [lo noakntoyeHns poTogaTynka ¢ CUrHanM3aTopomM HeobxoaMMo NPOBEPUTH
TEXHU4YECKOE COCTOsiHME dhoToaaTumka no pasgeny 8 um paboTocnocobHOCTb NyTEM UC-
NonNb30BaHUA NIIaMeHn PyYHOro 3ananbHuka (Mmutartopa). [Npu HeobxoanmocTn npounsee-
CTW NOACTPOWKY YyBCTBUTENBHOCTU C NOMoLbto perynatopa «20MA» Ha obbekTe, obec-
ne4mBs Heobxoaumyto n AOCTaTO4HYIO 4YyBCTBUTENBHOCTb K KOHTPOIO
BbIGpaHHOWN ropenkun — Npu 3TOM He OOMKHO ObiTb NOXHbIX cpabaTbiBaHWN OT pacKareH-
HbIX UICTOYHMKOB TeNfa Unn OT 3NEKTPOMArHUTHbIX MOMEX.

Ha curhanusatope NPOMA-CI” ycTtaHoBUTb nopor «[paHuua HKHASY paBHbiM (4014)%
nopor «IpaHuua BepxHAa» paBHbIM (70£10)%.

9.5. Pa3smelleHne n MOHTaX curHanmsaTtopa Ha obbekTe.

Mpu BbibOpe MecTa YyCTaHOBKM B OKpyXaklwem BO3AYyXe He [OOJIKHO
OblTb arpeCccuBHbIX ra3oB M NapoB, AEWCTBYKWOLWMUX paspylwatkuwe Ha getanu
curHanusaTtopa, a Takxe Bnaruv, Bbi3dblBalOLWen ero KOppo3uio;

9.6. MexaHu4eckoe KpenreHue curHanmsaTtopa WUTOBOrO0 MCMNOJNHEe-
HUS Ha WWUT OCYLECTBNAETCA C NOMOLWbIO CNeumanbHbiX AepxaTenen AByms
BUHTaMn M4x40 B ynop 3agHenW CTEHKW wwuTta, corfiacHo pasmMeTku (cm.
Pnc.7).

9.7. MNMopgknio4vyeHne cdoTogaTynKka M CUrHanNM3aTopa ocyuwecTBnsieTcs
B COOTBETCTBUMU co cCXemMomn 3NIEKTPUYECKNX CoeVHEHNN
(cm.MPUNOXEHWNE 1).

9.8. lNpwn BKNKOYEHNN YCTPOMCTBA BO BHELWHWE CXEMbl U CUCTEMY aB-
TOMaTUKU coeuMHEeHMe YCTpOMUCTBaA NPOM3BOAUTb B COOTBETCTBUM C MPOEKT-
HOW OOKYMeHTauunewn.

Mpn nutaHnm oT ceTun HanpaxeHnem 220B, 50y — nutaHmne rpynnol
n3mMepuTenen ocywecTBNATb Yepe3 aBTOMaThl 3aWNTbl CETH.

MoHTax BecTn meaHbiMu nposBogamu ¢ cedyeHnem (0,5-1,5) MMm2.
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10. MOPAQOK PABOTbI

10.1. lNpwn noracaHuM nnamMmeHn, T.e. CHUXKEHNUN MHTEHCUBHOCTU rope-
HMa Huxe yctaBkm USTO (no ymonyaHuiw 40%), 3aropaetca CcBeTOAUOAHbIN
NHANKaTop KOHTaKkTbl pene «lloracaHne pakena» pasmblKalOTCA U Bbl-
[AalT CUrHan B CXeMy 3awuTtbl KoTna. [lpn nosiBNeHWM KOHTPONUPYEMOTO
nnameHu CBeTOAMOAHbIN WHOWKATOP racHeT, KOHTakTbl pene «[lloraca-
Hue pakena» 3amblikatoTcsa (cMm. puc.9, lNMpunoxeHne 1).

10.2. B cny4yae CHUXEHUA WHTEHCUBHOCTU TOPEHUS HWUXe YyCTaBKu
UST1 (no ymon4yaHuio 80%), 3aropaeTcs CBeTOAMOAHLIA MHAMKATOD,
KOHTaKkTbl perne «[loTyckHeHue dakena» pasmbikatoTcda. lNpu Hopmanb-
HOM ropeHumn (Bblwe yctaBkn UST1) oba cBeTogmoaa noraweHbl, a pene 3a-
MKHYTbI.

10.3. MuraHue cBeToguUOAHOro MHAMKATOpA R curHanmampyet 06
o6pbiBEe NUHUN CBA3M C POTOAATYMKOM KOHTPOMMPYEMON FrOpenku, Npm 3ToMm
3amblikaeTcsa pene «O6pbIB 1».

10.4. MuraHne cBeToAMOOHOIO MHOUKaATOpa @ curHanmsumpyet 06
obpbiBE NUHUM CBA3U C (POTOO4ATYMKOM BO3MyLalOWeENn ropenku, npu 9Tom
3amblkaeTcsa penie «O6pbIiB 2».

10.5. Ana mnameHeHna paboymx HacTpoek npubopa nNpeaycMoTpPeHO
MEHI HacTpoeK, AOCTYNn K KOTOPOMY NO OAHOBPEMEHHOMY Ha)aTUK KHOMOK
B v R4 (cw. Mpunoxenue 3).

10.6. N3mMeHeHMe 3Ha4YeHUss yCTaBOK BO3MOXHO Heno-
cpeacTBeHHO B paboyem pexume (cm.n.3 MNMpunoxeHna 3).

11. TEXHUNYECKOE OBCITY>XXNBAHUE

11.1. MoOHTaxX u nNpoBepKy YCTPOWCTB LOSMXHbl MPOM3BOAUTbL nuua,
nMerwuwme crneumanbHy NOArOTOBKY, AOMYCK K 3KcAnyaTauuum anekTpoycTa-
HOBOK HanpsaxeHnem go 1000B v u3yuyumBwuMe HacTosuwee PyKOBOACTBO MO
akcnnyaTtayuu.

11.2. lMpun akcnnyaTtaumm TexHM4Yeckoe obcnyxmBaHue CBOANTCA K pe-
rynapHomy (B 3aBUCUMOCTM OT 3anbl/IEHHOCTU MOMeLWEeHUs) nogaepXaHuto
YUCTOThbl 3aWMUTHOrO OKHa, U eXeOHEeBHOW npoBepke doTogaTymka Ha PYHK-
LUMOHNWpOBaHUe B cocTaBe OCHOBHOro obopygoBaHUa NO COCTOSIHUIO CBETOBO-
ro MHgukartopa.

11.3 MNopgkntoyeHne npotokona obmeHa co SCADA cuctemon B KOM-
NbIOTEPHON CeTU [OJDKHbI MPOBOAMTbL MPOrpaMMMUCTbl, PYKOBOACTBYACb MNpU-
noxeHunem 2.

11.4. PaboTbl NO MOHTaxXy M OeMOHTaxy ycTpoucTBa NpoOBOAUTbL MpPHU
NONMHOCTbI OTKMOYEHHOM HaMNps>XXeHUn NUTaHug.

12. MPABUNA XPAHEHWNA U TPAHCINOPTUPOBAHUNA

12.1. YcTponcTBa MOryT XpaHUTbCH Kak B TPaHCMNOPTHOW Tape, Tak u
BO BHYTpPeHHeln ynakoBke n 6e3 Hee. YcnoBusa xpaHeHusa 6e3 ynakoBku — 1 no
FOCT 15150. YcnoBusa xpaHeHUss B TPaAHCNOPTHOW Tape U BO BHYTPEHHEWN
ynakoske — 2 no NOCT 15150.
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12.2. YcTponctBa B YynakOBKe TPaHCNOPTUPYKTCA BCeMU BuUgamu
KPbITbIX TPAHCMNOPTHbIX CpeACTB B COOTBETCTBUWM C NpaBunamum U Hopmamu
AEeWCTBYOLWNMN Ha KaxXaoMm Buge TpaHcnopTta. [JlonyckaeTcsa TpaHCNOPTUPOB-
Ka B OTannuBaeMblX oOTcekax camonetoB. Bo BpemMs norpysoyHo-
pas3rpy3oyvyHbiXx paboT M TpaHCNOPTUPOBAHUA AOSKHaA MCKMAKYATbCA BO3MOX-
HOCTb MEXaHW4YeCKOro NOBpPeX4eHNa ynakoBkn n npnbopos.

12.3. llocne TpaHcnopTMpOBaHUA NMpU OTpULaTENbHbBIX TeMnepaTtypax
BbITPY)XEHHblE SAWWKN nepen pacnakoBbiBAHWEM HeoOXOAMMO BbiaepXxaTb B
TeyeHne 6 YacoB B YCIOBUSAX XpaHEHUS.

13. YTUITN3SAUUA

13.1. YCTPONUCTBO HE COOEPXUT IKONOrMYECKN BpeOHbIX BELECTB N MaTepua-
nos. lNocne okoH4YaHWs aKcnnyaTaumm yTunm3anpoBaTb YCTPOMCTBO B MPUHATOM Ha npea-
NPUATUN NOPSLAKE.
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NMPUNOXEHWE 1
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Puc.10. Cxema nogkntodeHus ootogatumnka @A n curHanmsatopa
NMPOMA-CI” ¢ yueToM (hOHOBOIO N3NYyYEHUS.
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NPUNOXEHWE 2
NMPOTOKOJT OBMEHA MODBUS RTU.

1. Mpunbopbl cepun MPOMA-CIT ana cBaAsu 4depe3 nocnefoBaTeNbHbIN MOPT
(COM) nocpenctsom npeobpasoatensa mHtepdencos RS232/RS485 (ADAM-4520 wnn
aHanorn4yHbl) Mcnosib3yT npoTokon ceasn Modbus B pexume RTU dumpmbl  Gould
Modicon.
O6meH nNpoucxoamMT Ha CKOPOCTW, YCTAHOBMIEHHOW 4Yepe3 MEeHH HacTpoek npubopa (no
ymonyanuio - 9600 6oa) , 1 ctapToBbIA U 1 CTOMNOBLINM OUT, 8 OUT AAHHbLIX, KOHTPOSIS YeT-
HOCTM HeT.
OnuncaHue npoTokona MOXHO HanTu Ha canTe http://www.Modbus-IDA.org.

2. ®yHkumm Modbus ncnonssyemsle npubopamm cepumn NPOMA-CI.

Bce npubopsl cepum NMPOMA-CI™ (ganee npubopbl) noAAepXKUBAIOT criegytoLlume
dyHKunn Modbus RTU (HasHauyeHune pyHKUMIA):

0x01 Read Coils - (cunTbiBaHME COCTOSAHNSA BbIXOOHbIX Pene);

0x03 Read Multiple Registers - (cunTbiBaHWe npegenos curHanuaaumm);

0x04 Read Input Registers - (cuntbiBaHMe TeKyLwlero 3aHa4eHUst UHTEHCMBHOCTH
ropeHus);

0x10 Write Multiple Registers - (m3ameHeHne npegenos curHanuaawumm).

3. dopmart npencraBneHns napameTposB.

MpoTokon no3BonseT nofny4vaTb TeKyllee 3HayYeHne U3mMepsemMoro napameTpa,
YyCTaHOBMEHHbIE CUrHanu3aumoHHble ypoBHn (USTO, UST1), cocTosiHne OUCKPETHLIX Bbl-
xogoB (MIN1, MAX1, MIN2, MAX2), a Takke U3MEHSATb YCTaHOBMEHHbIE CUrHaNU3aunoH-
Hble YpOBHU. Bce 3TW AaHHble, KpOMe COCTOSHUSA AUCKPETHbLIX BbIXOLOB NpeAcTaBnAwnTCA
B cbopmare uenoro ymcna (2 6anta).

4, Agpeca napameTpoB.
Coils (anckpeTHbIN BbIXOA)

Apgpec MapameTp
perncrpa
0 Pene MIN2 (MoracaHwue)
1 Pene MAX2 (MoTyckHeHue)
2 Pene MAX1 (O6psbiB 1)
3 Pene MIN1 (O6pbiB 2)

Input Registers

Anpec MapameTp
perncrpa
0 Kog AUIM no kaHany 1 (koHTponupye-
Mas ropeska)
1 Kog AU no kaHany 2 (Bo3myLiaroLlas
ropernka)
2 Tekywast MHTEHCUBHOCTb ropeHust, %
3 MonpaBka Ha boHOBYIO roperky, %
4 NCcTuHHas Tekywan NHTEHCUBHOCTb

ropexus, %




B407.041.000.000P3 cTp. 18

Holding Registers

Anpec MapameTp
perncrpa
0 Ycraska USTO (MNoracaHue)
1 YcraBka UST1 (INoTyckHeHMe)

5. KpaTkoe onucaHve npoTokona

[aHHbIn pasgen sABNseTcs CoKpalleHHbIM nepeBogoM fokymeHTa Modbus Ap-
plication Protocol Specification v1.1a. lNogpobHoe onncaHne MOXHO HaWTU Ha caunTte
http://www.Modbus-IDA.org.

MpoTokon onpegenset cnocob, koTopbiM Modbus knueHT (Hanpumep PC) gon-
XeH B3ammopgenctBoBaTb ¢ Modbus cepBepom (npmbop), T.e. KaKk HavyMHaeTcsa U 3a-
KaHYMBaETCS CeaHC CBA3WN, KaKMM CNOCOOOM KOAMPYIOTCSA AaHHbIE U T.1.

Hayano obmeHa (ceaHca CBsi3W) cuYMTAETCsl C NEPBOro NEpPenaHHoOro KIMEHToM
banTa. KoHel ceaHca — nocrnegHun nepeaHHblii cepeepom GanT.

O0OmeH coobLeHnamu.

B3aumopenicteme mexagy KIMeHTOM U CeEpBEPOM MPOUCXOLUT NOCPEACTBOM 06-
MeHa coobweHnamu. Ona npotokona Modbus RTU coobuieHne uMmeeT cnenyoLlyto

CTPYKTYPpY:

CoobueHne Modbus RTU

Appec | Homep doyHkummn Modbus (Func- | [JaHHble | KOHTpOMbHass cymma
tion Code) CRC16

Ha none agpeca Bbigensetcs 1 6anT — 4TO NO3BONSAET TEOPETUYECKN HA OOHOW
lWUMHE AaHHbIX HaxoauTbca He 6Gonee 255 npubopoB OAHOBPEMEHHO, COOTBETCTBEHHO
GanT MOXeT NpuHMUMaTb 3HadeHne oT 1 go 255, 0 cnyxuTt ana obpalleHnsa Ko BceM cep-
Bepam OAHOBpPEeMeHHO. Ha npakTuke 4ncrno ogHOBPEMEHHO MOLKITHOYEHHbBIX NPUBO-pOB He
bonee 32.

CoobuweHuns pasgenstotcs mexay cobon naysamu. Mo cneundmkaumm Modbus
RTU naysa coctaBnsdeT He MeHee nHTepsarna, Heobxoanmoro Ha nepegady 3.5 6anT.

KoaupoBaHue nepefaBaeMblX AaHHbIX.

HaHHble nepepatoTcsa Gamtamm m cnosamu (2 6awnta). CnoBa nepeparoTcs
cTapwum banTtom Bnepea, T.e. ecnu nepegaetcs crnoso 0x1234, to 0x12 8 PDU unget
paHbLle 0x34.

[anee no TekcTy B none koHTpornbHasa cymma CRC16, kotopas cnyxuTt ans o6-
Hapy>xeHus ownbokK npu nepegadye GUTOB AaHHbIX. Y KOHTPOSIbHOW CyMMbl MriajLlee crio-
BO NPUBOAMTCA Brnepeau, T.e. HACToSALWAs KOHTPOSfibHas CyMma nepeBepHyTa (Hanpumep:
0xBDCB gns PC 6yaet 0xCBBD).
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6. Onucaxne yHKUNN
0x01 read Coil
®PyHKUMS NpegHasHavyeHa anis Nony4YeHUsa COCTOSIHUSA BbIXOOHbIX pene

3anpoc
Onucanune Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep dyHKumnm 1 6ant 0x01
HayanbHbI agpec 2 6awnTa (cnoeo) 0x0000
KonuyecTBo pene 2 6auta (cnoeo) 0x0001
KoHTponbHas cymma 2 6anTa (crnoBo) OxFDCA
OtBeT*
Onucanune Pa3swmep Mpumep
Anpec npubopa 1 6ant 0x01
Homep doyHKUnmM 1 6ant 0x01
KonunyectBo 6anT gaHHbIX | 1 6anT 0x01
[aHHble 1 6anT 0x01
KoHTponbHasi cymma 2 6anTa (cnoeo) 0x9048

OtBeT npu ycnosuun Hannuua nnamerdy (MIN2=1).

0x03 read Multiple Registers
®yHKUMS NO3BONSET MNONYYNTb HACTPOWKKN Npubopa (Npeaensl curHanm3auum).

3anpoc
Onucanue Paamep Mpumep
Anpec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x03
HavyanbHbI agpec 2 6awnTa (cnoso) 0x0000
KonnyectBo cnos 2 6awnTa (cnoeo) 0x0002
KoHTponbHas cymma 2 6auTa (crnoso) 0xC40B
OTtBeT*
Onucanue Pasmep Mpumep
Apnpec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x03
KonuyectBo 6anT gaHHbIX | 1 6anT 0x04
[aHHble 4 banta 0x0028
0x0050
KoHTponbHas cymma 2 6auta (cnoeo) 0x7A07

* MNpumep 3anpoca nonyyaet yctasku npubopa (40 n 80).




0x04 read Input Registers
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(DyHKLl,I/IFI no3BONAET NoNyvYnTb TEKyLLEee 3Ha4YeHne namepaemMoro napameTtpa

3anpoc

OTtBeT*

OnucaHue Paamep Mpumep
Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x04
HavanbHbi agpec 2 6anta (cnoeo) 0x0004
KonnyectBo crnos 2 6awnTa (cnoeo) 0x0001
KoHTponbHasi cymma 2 6awnTa (cnoeo) 0x700B
Onucanune Pasmep Mpumep
Anpec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x04
KonunyectBo 6anT gaHHbIX | 1 6anT 0x02
[aHHble 2 banTa 0x005C
KoHTponbHasi cymma 2 6awnTa (cnoeo) 0xB909

* MNpumep 3anpoca nonyyaeT Tekyllee 3Ha4eHne UHTEHCUBHOCTU ropeHuns. B gaHHOM criyyae cuum-
TaHo 2 6ariTa 1 Nony4eHo 3HavyeHune 92. .

0x10 write Multiple Registers

CDyHKLl,l/IFl Nno3BOJIAET HacTpanBaTb npeneribl UsSMepeHna n npenerbl CurHann3adumn.

3anpoc *

OTtBeT

Onucanune Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x10
HauyanbHbi agpec 2 6awnTa (cnoeo) 0x0000
KonuyectBo pernctpos 2 6awnTa (cnoso) 0x0001
KonnyectBo 6anT gaHHbIX | 1 6anTt 0x02
[aHHble 2 6anTa 0x0014
KoHTponbHasi cymma 2 6anta (cnoeo) OxA68F
OnucaHue Pasmep Mpumep
Appec npubopa 1 6ant 0x01
Homep cyHKumnm 1 6ant 0x10
HavanbHbI agpec 2 6auTa (cnoBo) 0x0000
KonunyectBo pernctpos | 2 6anTta (crnoso) 0x0001
KoHTponbHasi cymma 2 6awnTa (cnoso) 0x01C9

Mpumep 3anpoca yctaHaBnmBaeT ycTaBky Ha noracaHme USTO = 20
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Puc. 11 — Cxema noagknto4yeHns npnbopoB K KOMNbIOTEPY.

A1 — npeobpasoBaTenb UHTepdenca RS-232 / RS-485 ¢ ranbBaHM4YecKkon pa3Bsa3-
kon Tuna ADAM-4520, A2 — NM3BM PC ¢ nporpammHbim o6ecneyeHmnem ana SCADA
cuctembl, G1 — UCTOYHMK NOCTOAHHOTO TOoKa 24B.
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NPUNOXXEHWE 3

1. MNMepeyeHb 1 3Ha4yeHus nporpammmpyemMblx napameTpos meHto NPOMA-CI.

Tabnuua 1.
Ne MapameTp Ha | HasHaveHne napameTpa Bo3MOXHble 3Ha- | 3HayeHue
n.n. aucnnee (Bbl- YyeHus (Bblbnpa- | no ymonya-
bupaeTtcs IOTCS KHOMKamMu HUIO
KHOMKamu tn|) ™ml)
1 USTO YcTaBka Ha noracaHue 0...999 40
nnamexnn, %
2 UST1 YcTaBka Ha NOTYCKHEHWEe 0...999 80
nnamenn, %
HacTpoiika MMHUMansHoro
3 FL__ curHarna no KaHanam KOHTpPO- - -
nmpyemon 1 ooHOBOW roperiok
—«HYNEeBOW YPOBEHbY»
HacTtponka makcumansHoro
4 FL curHana no KaHarny KOHTponu- - -
pyemou ropenkun -100% UHTeH-
CUBHOCTU
3agepxka cpabaTbiBaHUA pe- 0...5 1
5 RL__ NenHoro Bbixoda Ha noracaHue
nnameHu
3apepkka cpabartbiBaHus pe- 0...5 0
6 RL NerHoro Bbixoda Ha NosBneHne
nnameHu
7 GISt 'cTepesnc cpabaTbiBaHWS 0...5 0
penenHblX BbIXOA0B
8 USrd 3HadeHune ycpeaHeHns 0...6 3
otcyeToB ALl
9 Out YcTaHoBKa Tvna TOKOBOrO Bbl- 0...1 0
xoga
10 1_4 HacTtponka TOKOBOro Bbixoaa - -
Ha 4 mA
11 1_20 HacTtponka TOKOBOro Bbixoaa - -
Ha 20 mA
12 Adrr Appec npubopa B cetnn MOD- 0...255 1
BUS
13 bAUd YcTaHOBKa CKOpOCTU npue- 0...6 2
ma/nepegayun UART
14 Fon Hanwyne gooHoBOro curHana 0...1 0
15 SetF lMocTpoeHne Tabnuubl BAUSHUS - -
(Tonbko ecnu | nnameHn (POHOBOW rOPeNKnN Ha
Fon=1) KOHTPOSIMPYEMYIO
16 PS YcTaHoBKa Naposnis Ha BXOA B 0...99 0 —HeT na-
MEHI0 HAaCTpPoeK pons
17 End CoxpaHeHwne HacTpoek B - -

EEPROM
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2. OnucaHne napamMeTpoOB MEHHO.
«USTO0» - YcTaHoBKa nopora noracaHusa gakena.
«UST1» - YcTaHoBKa nopora noTyCKHeHNS hakena.

«FL__» - HacTtponka MUHMManbHOro curHana rno KaHanam KOHTPONnpyemMon n
dooHoBOM ropenok. [locne Bxoga B 9TOT PEXMM Ha MHOAUKATOP LIMKINYECKN BbIBOOUTCH KOA
AU no kaHany KoHTponupyemou ropenku. KoHTponupyemas roperika gOfmkHa ObiTb nos-
HOCTbIO noraweHa. B cnyyae HacTponku ¢ y4eToM (POHOBOro curHana gooHoBasi roperska
TaKke AOormKHa ObITb noraweHa. [1na 3anoMMHaHUA  «HYNEeBOro YPOBHS» HaXaTb  KHOM-
Ky . Mporpamma BepHeTcs K NyHKTY «FL__» MeHIo.

«FL » - HacTpoiika MakcmarnbHOro curHana rno KaHany KOHTPOnMpyemoit ro-
penku. Nocne Bxoga B 9TOT PeXuM Ha MHOMKATOP UUKIMYecku BbiBoauTcs kog AL no
KaHany KOHTpornvpyemon ropernkui. KoHTponupyemas ropenka AoSfbkHa ropeTb Ha ontu-
MasnbHOW MHTEHCUBHOCTU. B crnyyae HacTporku ¢ y4eTomM (pOHOBOro curHana ¢poHoBas ro-
penka gomkHa 6biTb noraweHa. [Anga sanomuHaHns ypoBHs 100% WHTEHCUBHOCTU ropeHns
HaXxaTb KHOIKY . Mporpamma BepHeTca K NyHKTY «FL- » MeHIo.

«RL__» - YcTaHOBKa 3agepkm cpabaTbiBaHUS perienHoro Bbixoaa Ha noraca-
Hue nnameHnu ot 0 O 5 cekyHA.

«RL » - YcTaHoBKa 3aaepXKku cpabaTbiBaHWs penenHoro Bbixoaa Ha rnosisne-
Hue nnameHun ot 0 go 5 cekyHA.

«GISt» - YcTaHoBKa ructepesunca cpabatbiBaHUA penenHbiX BbIXOAOB B €ANHU-
uax nHteHcusHoctn ot 0 go 5.

«USrd» - YcTtaHoBKa 3HayeHus ycpegHeHunsa AL, 3ToT napameTp onpegenset
CTeneHb CrnaXxmBaHUs BXOAHOIo curHana gatymka. BoamoxHble 3HaveHna ot 0 go 6. Mpwu
Usrd=0 ycpeagHeHunsa HeT, npu Usrd=6 makcumanbHoe ycpeaHeHue. [1o ymonyaHuo ycra-
HOBIIEHO 3Ha4YeHue 3.

«OUt» - YcTtaHoBKka Tvna TOKoBOro Bbixoga. BoamoxHble 3HayeHus 0 n 1. MMpu
Out=0 TokoBbI Bbixog npamont (4..20 mA), npu Out=1 TokoBbIN Bbixog obpaTHbin (20..4
mA). o ymMonyaHuio TOKOBbLIN BbIXOA NPSIMON.

«I__4» - Hactpowka TokoBoro Bbixoga Ha 4 mA. [1na Bxoda B 9TOT MYHKT MEHI0
HeobxoaAMMO HaxaTtb U yaepXuBaTb KHOMKY B TEYEHUM NpumMepHoO 3 cekyHn, nocne
yero Ha nHankaTope npubopa BblCBEYMBAETCS 3HayeHue 12-
pas3psagHOro Koda BHYTPEHHEro uudpo-aHanorosoro npeobpasosatens (LIAM) npubopa.
N3meHAss ero 3HavyeHMe W KOHTPONUPYA 3HayeHue Toka Mo  MunnamnepMmeTpy
NOAKITIOYEHHOMY K TOKOBOMY BbIXoA4y npubopa, YCTaHOBWUTE BbIXOAHOW TOK AaTyuka
4+0.03 mA. 3aBoackas HacTpowukalll,

«1_20» - HacTtponka TokoBoro Bbixoga Ha 20 mA. [Ina Bxoaa B 3TOT NMYHKT MEHIO
HeobXo4MMO HaxaTb M yAepXuBaTb KHOMKY B TEYEHUM NMPUMEPHO 2 CeKyHA, nocne
yero Ha nHaukatope npmnbopa BblCBEYMBaAETCSA 3HayeHne 12-
pa3psagHOro Koda BHYTPEHHEro uudpo-aHanorosoro npeobpasosatens (LIAM) npubopa.
N3meHsin ero 3HadeHMe W KOHTPONMPYyst 3Ha4yeHuMe Toka Mo  MunnnamnepmeTpy
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NnodKnio4YeHHOMY K TOKOBOMY BbIXxody npubopa, yCTaHOBMTE BbIXOAHOW TOK AdaTyumka
20+0.03 mA. 3aBoackast HacTponkalll.

«Adrr» - Agpec npubopa B cetn MODBUS. Bo3amoxHble 3HayeHuns 0...255. Mo
ymonyanuo Adrr=1.

«bAUd» - YctaHoBka ckopoctn npuema/nepegayn UART. Bo3MoOXHble 3Hauve-
Hus 0...6. MNo ymonyaHuio bAUd =2 (9600 604).
3HayeHune CkopocTb
bAUd UART (60a)
1200
2400
9600
14400
28800
57600
115200

O~ IWNI~O

«Fon» - Hannuyume ¢gpoHoBoro curHana. o ymonyaHuio ooHOBOro curHana Her.

«SetF» - MNocTpoeHne Tabnuubl BANAHUA NnamMeHn OHOBOW rOpesikM Ha KOH-
TponuMpyemyto ropenky. [na Bxoga B 3TOT MyHKT MEHK Heobxoaumo HaxaTtb U yaep-
XMBaTb KHOMKY B TEYEHUN NPUMEPHO 3 CEKYHA, NOCre Yero Ha NHanKaTope Bbl-
cBeyunBaeTcH Hagnuce «F__ 2». KoHTponvpyemas ropenka pf[ormkHa 6biTb
MOMNHOCTbLIO MoraleHa, a ooHoBasa AOSMKHA ropeTb Ha MakCUMyMe NHTEHCUBHOCTMW.
Ana Havana npouenypbl NOCTpoeHMs Tabnuubl NO NnameHn OAHOBPEMEHHO
HaxaTb kHon- K4 km n . llocne yero poHOBas ropenka gormkHa 6bITb Nna.-
HO noratueHa.

Ana noctpoeHnss Tabnuubl C JIMHEMHOW XapaKTepUCTUKOW OAHOBPEMEHHO
HaXxaTb B KHOMKM N . POHOBYIO rOperiky raCuTb He HYXHO.

Mocne 3aBepLueHUs npoueaypbl NporpaMmma BepHeTCA K NyHKTY «SetF» meHto.

«PS» - ycTaHOBKa napons Ha BXOA B MEHI HacTpoek. Bo3amoxHble 3HaveHus
0...99. o ymonyaHuio paBeH Hymno (HeT napons).

«End» - CoxpaHeHune HacTpoeK 1 BbIXxoa B pabounin pexxum.

3. MNMporpammmnpoBaHMe NnapameTpoB.

[ns Bxoga B MeHKo nporpamMmmmpoBaHna OAHOBpPEMEHHO HaXXaTb U yOep>XnBaTb

kwonki B4 v BN

Uepes ~1 ceKkyHOYy Ha mHOukaTope nosiBUTCA cooblueHne «uX.XX», rae
XXX — Bepcusa nporpammbl npubopa (Hanpumep 1.01). Mocne oTnyckaHusa KHOMOK nona-
AaeM B MEHI0 HacTpoek — Ha mHaukaTtope BbicBeumBaeTca «USTO». Buibop napameTpa
kHonkamn |Rd wm n . Bxog B pexxmm pegaktmpoBaHnsa BbiIOpaHHOIO napameTpa KHomM-

KHOMM- KOV

MameHeHue 3HaueHus BbibpaHHoro napametpa kHonkamv B v By . BOs-
BpaT B MEHI HacTPOeK KHOMKOM . Ona coxpaHeHusi HacTpoek napameTpoB
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Heob6xo4MMo BbIbpaTb B MEHIO HacTpoek napameTp «End» v yaepxuBaTtb KHOMKY
B HaXXaTOM COCTOSIHMM [0 Bbixoda npubopa B pabouunn pexum (~1 cek). [Ona Bo3sparta B
paboynii pexnm 6e3 coxpaHeHs HaCTPOEeK OLHOBPEMEHHO HaXaTb U yaepXuBaTb KHOMKM

v B

3meHeHne 3HayeHns ycTaBoK BO3MOXHO TaKKe HENnoCcpeacTBEHHO B paboyem
pexume.

Mo HaxaTuo kHonkv [ Ha VHOMKATOp BbIBOAUTCA 3HAYEHWe YCTaBKWU Ha mno-
racaHue nnameHu, nNpu 3ToMm B nepBOM CUMBOSIE WMHOMKATOPA 3acBeYEH HWKHUN
cermeHT (_XXX).

Mo HaXkaTuo KHOMKK H Ha MHOMKATOP BbIBOAMTCS 3HAYeHWe YCTaBKW Ha Mo-
TYCKHEHME MnaMeHun, Npy 3TOM B NEepPBOM CUMBOSIE MHAMKATOPA 3acBEYEeH BEPXHUIN Cer-
MeHT ( XXX). YaepaHne KHOMKU B HaXKaTOM COCTOsIHUM Gornee 3 cekyHn nepesoauT B
PEXMM pefaKkTMPOBaHUS COOTBETCTBYHOLLEN YCTaBKU. [1pn 3TOM MOXHO MEHATb 3HA4YEeHME
Kak B CTOPOHY YBENMYEHUs (KHOMKOM = ), TaK U B CTOPOHY YMeHblleHus kHonkori Rd

3anomuHaHne BblGpaHHOro 3Ha4YeHus N nepexoq B paboumnii pexmm KHonM-
KoM . Takke nporpaMmma aBTOMaTU4YeCKM 3anOMHUT 3HayYeHue 1 nepengeT B pabo-
ynn pexum B crnyyae, ecnv B Te4eHun 3 cekyH He ByaeT NnponsBOANTLCS HaxaTum

KHOMMOK.



METOAMKA HACTPOWKWN.
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NPUNOXXEHWE 4

Koren
Jatunk 1 : JaTtunk 2
Topesnka 1 T'openka 2
J1 I2m J1im J2
Y Y Y
Kanai 1 Kanan 2 - » USTI Kanan 2 Kamanl [—— p
[TPOMA-CT'1 [TPOMA-CT 2

TOKOBBIN BBIXOZ ——p USTO TokoBslif BbIXOK |——P

Jim

J2m

UST1

USTO

Puc. 12 CtpykrypHas cxema KOHTPOJIS TUIAMEHH B IBYXT'OPEJIOYHOM KOTIIE.

J1, J2 — TOKOBbIN CUrHAI COOTBETCTBYHOLLMA NHTEHCUBHOCTU ropeHus ropenok 1 un 2;
J1m, J2m — BbIXOQHOM TOKOBbIN CUrHan npubopa COOTBETCTBYIOLWNN NCTUHHOW UHTEH-
CVMBHOCTM ropeHus ropenok 1 n 2 (c y4eTom nonpaskn Ha POHOBbLIN curHan);

MIN, MAX - yctaBku.

1. HacTponka 6e3 yyeta poHOBOro curHana.

1) Hactponika muHumaneHoro curHana (0% MHTEHCMBHOCTU ropeHns).
KoHTponupyemas ropernka 1 noTyLieHa.
Bowtu B nyHKT «FL__ » pabouynx HacTpoek u 3adukcnpoBaTb 3HaYEeHNe
MWHUManbHOro curHana.

2) Hactpouka makcumansHoro curHana (100% MHTeHCMBHOCTM ropeHuns).
KoHTponupyemas ropernka 1 roput Ha onTuManbHON NUHTEHCUBHOCTMW.
Boitu B nyHKT «FL~ » pabounx HacTpoek 1 3ahMKCMpoBaTb 3Ha4YeHWe
MaKCMMarnbHOro curHana.

3) CoxpaHuTb HACTPOKMKK nocpencTBom nyHkta «End» pabounx HacTpoek.
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2. Hactponka ¢ yyeTom (OHOBOro curHana.

1)

5)

6)

HacTtpovika muHumansHoro curdHana (0% MHTEHCUBHOCTY FOpeHUs).
KoHTponupyemas ropenka v ¢ooHoBasi ropenka MoTYyLUEHbI.

Bowtu B nyHKT «FL__ » pabouynx HacTpoek u 3adukcnupoBaTb 3HaYEeHNe
MWHUMarbHOro curHana.

HacTtpowka makcumarnbHoro curHana (100% WHTEHCUBHOCTU rOpeHUs).
KoHTponupyemas ropenka ropuT Ha OnNTUMasnbHOW MHTEHCMBHOCTM.
doHoBas ropenka noTyweHa. Bontn B nyHKT «FL~ » paboymx HacTpoek
N 3apmKkcMpoBaTb 3HAaYEHNE MaKCUManbHOro curHana.

BkniounTb y4eT (hoHOBOIO cuUrHana nocpeacTsom nyHkTa «Fony» paboyumx
HacCTpOEeK.

MocTpoeHne Tabnuupbl BAMSHUSA NnaMmeHn OOHOBOW FOpPEsikM Ha KOHTPO-
nnpyemyto. BeinonHUTb NyHKT «SetF» pabounx HacTpoek (cm.n.2 Mpurno-
XeHusa 3).

CoxpaHWTb HAacCTPOWKM NOCPEACTBOM MyHKTa «End» paboynx HaCcTPOEK.

Onepauuu no n.n. 1-5 BbINOAHUTL Ha 06omx Nnpubopax.
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NPUNOXEHWE 5

AITTOPUTM OBHOBJIEHNA COCTOAHMA PENENHBLIX BLIXOLOB U
CBETOANOAOB.

2 yctaBkn: USTO < UST1 (Pene MIN2 (noTyckHeHue dakena), Pene MAX2 (noraca-

Hue dakena))

2 pene aBapwuini: Pene MIN1 (o6pbiB 2), Pene MAX1 (o6pbiB 1).

YcnoBue CocTosiHue CocTtosiHue Pexwum pa-
pene cBeToauoOA0B 60ThbI
P1 <USTO MIN2 = ON «MIN2» - roput Pabouunn
(HeT NnameHw) MAX2 = «MAX2» - no-
OFF rawleH
USTO <=P1 < UST1 MIN2 = «MIN2» - nora- Pabouni
(noTyckHeHue nnameHwn) OFF LweH
MAX2 = «MAX2» - ro-
ON puT
P1>=UST1 MINZ2 = «MIN2» - nora- Pabouwnii
(HopmanbHoe ropeHue) OFF LeH
MAX2 = «MAX2» - no-
OFF raweH
C1<100 MAX1 = «MAX1» - mu- Pabouni
(o6pbIB kKaHana 1) ON raet
C2<100 MIN1 = ON «MIN1» - Mu- Pabouni
(o6pbIB KaHana 2) raet
C1=28191 - «MAX2» - Mu- Pabouun,
(nepenonHeHue koga ALIM) raet HacTporiku
nnameHu

P1 - nHTeHcMBHOCTbL (hbakena;

C1 - kog AL KoHTpONMpyeMOro KaHana;

C2 - kog AL doHoBOro kaHana.




