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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

BHUMAHHUE!

Bce BoinpsimuTesibHble arperatbl Mapku «I1Y/IBCAP ITPO» u
«ITYJIBCAP ITPO JIAH T» nMeloT BX0/1 BHEITHEro yNpaBJieHHsl
(omucanue ¢pyHknuii - B TO 1 HHCTPYKIMHA MO IKCTIYATAIIHHN).

B ciryuae, ecii K BBIIPSAMUTEIBHOMY arperaty He MOAKIIF0YaeTCs
YAQJICHHBIN MyJIbT UM KOMIIBIOTEP, 3aITUTHBIN KOXKYyX pazbéma DB-9F
HEO0OXOAMMO MOJICOETMHUTD K pazbéMy DB-9M, yctanoBneHHOMY Ha
BBITIPSIMUTEIILHOM arperare.

BBIX0/IHOE OTBEpCTHE 3AIUTHOTO KOXKYyXa HEOOXOIUMO 3ariyIlINTh
JUTS 3a1IUTHI pa3bEMa OT BO3JACUCTBUS OKPYKAOIIEH CPEIbI.
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COLEPXAHUE:

OnucaHue u paboma usdenusi
HasHayeHue u3denus
TexHuYeckue xapakmepucmuku
Cocmae u3odenus

lMpuHyun pabomsi u ycmpolicmeo
OnucaHue op2aHoe ynpaesieHus!

OnucaHue nosIHOQYHKYUOHasIbHO20 nysnbma
ynpaeneHus ([ynbcap lNpo)

OnucaHue ynpouw,eHHO20 nynbma ynpaeneHus (lMynscap
lpo Jlaiim u lNynbcap)

Mapkupoeka

Ucnonb3oeaHue acpecama no Ha3Ha4YeHUro
Yka3zaHus mep 6e3onacHocmu

lMopsidok u npasusia ycmaHO8KU U MOHMaxa
lodzomoeka Kk pabome

IMopsidok pabomnbl Onsi ecex azpe2amos

lMopsidok pabombi ¢ NMOSIHOYHKUUOHAsIbHbIM My/1bMOM
aegpeaama «llynbcap lpo»

lMopsidok pabombl ¢ ynpouw,eHHbIM MyJIbMOM az2pea2ama
«lMynbcap lpo Jlaim»

lMopsidok pabombl ¢ ynpouw,eHHbIM NyJsibMOM azpe2ama
«llynbcap »

lMopsidok ynpaeneHuss pabomolu azpezama «llynbcap
JTaiim»

Pexxumbl cma6unu3ayuu moka u HanpsikeHusi (ycmaeok)
TexHu4yeckoe o6cnyxueaHue azpe2amoe

XapakmepHble  HeucrnipagHocmu U  Memodbl  ux
ycmpaHeHusi

lMpaeuna xpaHeHUs1 U MpaHcNOPMUPO8aHUSI

MpunoxeHue A. PyHKyuoHanbHasi 6710K-cxeMa azpeeama
ebInpsiMumesibHo20

Mpunoxenue b. paguk Hacpy3o04YHOU crnocobHocmu
aspe2ama npu eo3delicmeuu MOHU)X€HHO20
ammocghepHo20 OaerieHusi
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

BBenenue

Hacrosmee pykoBoactBo mno skcrutyatauuu (PD) mnpeanasHaueHo [Uisi U3YyYEHUS,
YCTaHOBKM U NPaBUIIbHOM 3KCIUTyaTauuu BeIIpAMUTENbHbIX arperatoB [1YJIbCAP MomHoCTbIO
10 100 kBt. PO comepxuT onvcanue U3Aeius W MPUHIKAI padOTHl arperaToB B IIEJIOM, paboTy
COCTaBHBIX YacTel, TEXHUUYECKHE XapaKTEPUCTUKH, ITpaBuia IKCIUIyaTallu (MCIOJIb30BaHUE 110
HA3HAYCHUIO), TPAHCIIOPTUPOBKU, XPAHCHHUS, TEXHUYECKOTO OOCIYKMBAaHUS) U TOICPKAHUS B
IIOCTOSIHHOW TOTOBHOCTM K paboTe, a TakKe IpaBUia YCTAaHOBKM M IIyCKa Ha MecCTe
3KCILTyaTaluu.

Texuuueckoe onwucanue (TO) Ha BbiHOCHOW mynsT ynpasienus (I1J1Y) BeiaencHo
CaMOCTOSTENIbHBIM JJOKYMEHTOM.

OObeM cBeleHMI W WIUTIOCTpALUH, MpHUBEIEHHBIX B PO, obecrmeunBaeT NpaBUIIBHYIO
SKCIUTyaTalMI0 BCEX TUIIOB CEPUU arperaros.

[IpennpusiTHEe-U3roTOBUTENb OCTAaBJISET 3a COOOW TpPaBO BHOCUTh W3MEHEHHUS B
KOHCTPYKIIUIO C IIENIbIO YIYYIIEHUS! TOTPEOUTETHCKUX CBOMCTB U3ACTUS.

1 OIIMCAHUE U PABOTA U3JEJINUA

1.1 Haznauenmue

1.1.1 Arperarsl BBbIIpSIMUTENbHBIE HEPEBEPCHUBHBIE U PEBEPCUBHBIC, HMEHYEMbIEC B
JalbHEeHIeM arperartbl, OpeJHa3HAYeHbl JUIsl MUTaHMUs MOCTOSIHHBIM TOKOM TIajbBaHMYECKHX
BaHH, CTAaHKOB AJIEKTPOXMMUYECKOH OOpaOOTKM METAJIOB M JIPYTHX MOTpeOHTENel, KOTOPHIX
YJIOBJIETBOPSIIOT TEXHUUYECKUE JaHHbBIE arperaTos.

1.1.2 CtpykTypa yclI0BHOTO 0003HAU€HUs arperaTros:
MNYNbCAP [NMpo] [JTanTt] XXXX/YYY Z - SS

Mpo [TpusHak MoaudUKaIK ¢ BO3MOKHOCTBIO IPOrpaMMHUPOBaHUS
Nant [TpusHak MoaudUKaIMK C YIIPOLIEHHOW CUCTEMON yIIpaBICHUS
XXXX MakcuMaTbHBINA TOCTOSTHHBIA TOK B amIiepax

YYY MaxkcumanbHOe TIOCTOSTHHOE HaIpsKEHUE B BOJIbTaX

y 4 P — peBepcuBHBIi (17151 HEpEBEPCUBHBIX OyKBa OTCYTCTBYET)

SS 54 — 3amunieHHoe ucnojHenue, 30 — He3aIMIeHHOE HCTIOJTHEHUE

1.1.3 Arperarbl nmpenHa3HA4YeHBI IS JUTUTEIBHOW pabOThl B 3aKPBITHIX OTAILJTUBAEMBIX
WIM  OXJAXJAEMbIX W BEHTUJIMPYEMBIX NPOU3BOJICTBEHHBIX IIOMELICHUSIX B CIEIYIOLIHUX
KIIMMaTUYECKUX YCITOBUSX:

— TeMIiepaTypa okpyxkaroiiero Bo3ayxa ot 0 go +35°C;
— OTHOCHTEJIbHAS BIAXKHOCTh Bo3yxa He 6onee 80% npu temneparype +25 °C.

1.14 AFpCFaTBI HC MpCAHA3HAUCHBI I IIOCIICAOBATCIBHOIO WM MapaJlJICJIbHOTO
BKJIIIOYUCHUS.

1.1.5 Arperarbl, BBIMIOJHEHHBIE B HE3AMIUIIIEHHOM HCIOJHECHUH, MPEAHA3HAYCHBI IS
paboThI B YCIOBUSX, UCKITIOUYAIONINX MOMaJaHue OPBI3T ANEKTPOIUTa. MUHUMAIBHO JOMYCTUMOE
paccTOsHUE A0 rajJbBaHUYECKUX BaHH COCTaBJsET 1 MeTp.
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

1.1.6 Arperartbl npeaHazHadyeHsl uig paboTsl Ha BbicoTe 10 1000 MeTpoB Haj ypoBHEM
Mmopsi. Ilpu pabore arperara Ha BbicoTe Oosiee 1000 mMeTpoB Haj ypOBHEM MOpS TOKOBas
Harpy3ka J0JDKHA ObITh CHIDKEHA B COOTBETCTBUU ¢ rpadukom [Ipunoxenus b.

1.2 TexHnuyeckne XapaKkTepuCTHKHU

1.2.1 OcHOBHbBIE TEXHMYECKUE XapAKTEPUCTUKU KOHKPETHO [UIsl KaXKJOro arperara
yKa3aHbl B MacIopTe.

1.2.2 Arperatsl JOIyCKalOT pabOTy C TOTMOJIHUTEILHBIMU COCTABHBIMH YaCTSMU:

— BBIHOCHBIM YIpoOIIeHHbIM TysnbToM yrpasienus (I[IAY TIPO Jlaiit) ans ynpasieHus
arperarom Ha paccrosiauu g0 1000 metpoB no unTepdeticy RS-485;

— BBIHOCHBIM TOJHOQYHKIHOHATBHBIM TyabToM yopasienus (IIAY IIPO) nmns
yIpaBJICHUS] U MPOrpaMMHPOBaHUs arperara Ha paccrossaud 10 1000 merpoB mo mHTEpdeicy
RS-485;

— TaHeJb W3MEPUTENBHBIX MPUOOPOB, OCHAIICHHAs MpuOOpamMu, BHECEHHBIMU B Peectp
CPEICTB U3MEPEHHUS (SABIAETCS OT/IEIHHBIM OMIIMOHAIBHBIM U3/IEIUEM U TTOCTABISETCS 10 3aKazy
MOKYTIaTes).

1.2.3 Arperatsl UMEIOT UMETh ammapaTypy yNpaBICHHs, KOHTPOJIS U CUTHAIU3ALIUU,
00€ecIeunBaroNIyIo:

a) BKJIFOUYEHHE U BBIKJIIOUEHHUE arperara;

0) OECKOHTAKTHOE BKIIFOYCHHE M BBIKITFOUEHHE ITOCTOSTHHOTO TOKa,

B) MIEpEKIII0OUEHHUE arperaTa Ha BEIOpaHHBIN BUJ paOOTHI,

I') IEPEKJIFOYEHNE HA MECTHOE UJIU IUCTAHIIMOHHOE YIPaBIICHUE;

1) pEryJIMPOBaHKE MMOCTOSHHOTO TOKA U HAMPSIKEHUS;

€) KOHTPOJIb OCTOSIHHOT'O TOKA U HaIPSHKEHUS,

) CUTHAJIM3alMIO (CBETOBYIO) O HAJMYUM HANpPSDKEHUS MUTAOLIEH CETH, O BKIIOUCHHOM
COCTOSTHUM arperaTa, 00 aBapuilHbIX OTKJIIOUEHUSX;

U1 PEBEPCUBHBIX arperaToB JONOIHUTENBHO K MMyHKTaM a, 0, B, T, 1, €, X:

3) CUTHAJIM3alUI0 (CBETOBYIO) O CMEHE TOJIIPHOCTH TTOCTOSIHHOTO TOKA;

1) NMEePEKIII0YeHNE Ha PYYHOE UM aBTOMAaTHYECKOE PEBEPCUPOBAHUE;

K) peryJupoBaHue BPEMEHH NPOTEKAHUS IPSIMOTO U 00PaTHOTO TOKA;

J1) IepeKIII0YeHre Ha BBIOpaHHOE HayalbHOE HAIpaBJIeHNUE IOCTOSHHOTO TOKA.

1.2.4 Arperarsl 00ecTieunBarOT CJIEAYIONINE BUIBI palboT:

- aBTOMaTHYECKOE NOACpKAHNE 3alaHHOM YCTaBKU BBIXOJHOI'O TOKA;

- aBTOMaTHYECKOE MOAepKaHKUE 3a/laHHOM YCTaBKU BBIXOJHOIO HANPSKEHUS;

- W3MEHEHME TOKa W/WIM HaIpsDKEHHUsS OT OJHOTO 3HAUYEHHs YCTaBKM JI0 JPYroro 3a
3aJJaHHbII HHTEpBal BpeMeHU (710 65535 cexyHn).

PeBepCI/IBHBIe arperatbl AOOIIOJHHUTECIBHO o0ecreynBaroT PYYHOEC MW aBTOMATUUYCCKOC
PECBEPCUPOBAHUC TOKA B HAIpy3Ke.

1.2.5 Arperarsl, OCHalleHHbIE OJOKOM XpaHEHHUs U BBIIIOJHEHUS IPOTPAMM,
JIOTIOJTHUTENIBHO o0ecreynBaoT padoTy B pEeXHMME BBIIOJHEHHMsS MporpaMMm. B mporpamme
3aJjaeTcsl IMOCIENI0BATEIbHOCTh PEXMMOB palOOThI, MapaMeTpbl M JUINTEIBHOCTh KaXKA0TO
pexHuMa.

1.2.6 Arperatsl, ocHalieHHbIe MOJHOQYHKIIMOHATBHBIM («ITPO») noKkambHBIM MyIbTOM
yIIpaBJIEHUS, TOTMOJIHUTEIBHO 00ECIeurnBalOT paboTy B peXMMe MPOrpaMMHUPOBAHUS U PAOOTHI
o mporpamme (mociieAoBaTeabHOCTH KoMmaH[). Kpome Toro, moaHO(QYyHKUMOHAIBHBIM MYJIbT
YIIPABJICHUS JAeT BO3MOKHOCTH 3aJaBaThb M KOHTPOJHPOBATh BPEMs BBHIIIOJIHEHHS OIEPALIUH,
KOHTPOJINPOBATh KOJIMYECTBO AMIIEP-4acCOB, OTAAHHBIX B HAarpy3Ky, U JPyTrHe JOIOJIHUTEIbHbIE
BO3MO>KHOCTH, OIIMCAHHBIE B COOTBETCTBYIOLIEM pa3jiesie HacTosmero PO.
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

1.2.7 Arperatsl o00ecre4MBaOT BO3MOXHOCTh MOJKJIIOUYEHHUS] BBIHOCHOTO IIyJIbTa
ynpasneaus (I1Y) unu ynpasnstomero tepmuHana Ha 6aze DBM. Ynpasnsommii TepMuHaT
MOJIy4aeT BO3MOXKHOCTB IOJIHOCTBIO KOHTPOJIMPOBATh U YHPABIATH BCEMH PEXHMaMHU pabOTHI
arperata. Ympasjsiollee nporpamMmmHoe obecrniedeHue aiasi OBM B KOMIUIEKT MOCTaBKU He
BxoauT. KoMaH/pl IpUBEIEHBI B OMIMCAaHUM CUCTeMbI KoMaH nHTepdetica RS-485, Bxonsiero B
KOMILJIEKT IIOCTABKH.

1.2.8 [Ilynpr ynpaBiaenus arperatoM (JokanmbHbI wmmu  IIJIY) He sBusercs
U3MEPUTEJIBHBIM TPUOOPOM.

1.2.9 ArperaTsl UMEIOT BCTPOSHHYIO CUCTEMY 3aIlUTHI OT MEPErpy3KH U Meperpesa, Mmpu
cpabaTblBaHUM €€ IYJIbT YIPABICHHsS CUTHAIU3UPYET 00 OSTOM CBETOBOM M 3BYKOBOMU
CUTHAJIM3ALUCH.

1.3 CocTaB u3genaus

1.3.1 Arperatbl BBIIIOJIHEHBI B €IUHON KOHCTPYKLIUU B BUJIE METAJUIMYECKUX OJIOKOB.

1.3.2 JlokanpHbli HyJdbT YNPaBIEHUS MOXKET ObITh KOHCTPYKTHUBHO BBINOJHEH Kak
CaMOCTOSITENIbHBIM Y3JI0M (OJIOKOM), TaK ¥ B COCTaBE OCHOBHOM KOHCTPYKIIMU arperara.

1.3.3 KOoMIUIEKT MOCTaBKU MPUBEJCH B AaCIOPTE Ha arperar.

1.4 IlpuHun padoThbl U YCTPOMCTBO

1.4.1 Arperarsl oOecnednBarOT IpeoOpa3oBaHUE MEPEMEHHOI0 TOKA IMPOMBIIIICHHON
YacTOThl B TIOCTOSIHHBIM IIPU MOMOIIM HMITYJBbCHOTO BBICOKOYACTOTHOTO HpeoOpa3oBaTelis
MHBEPTOPHOIO TUIIA, IOCTPOCHHOI'O 110 CXEME «IIOJIHBIA MOCT.

VYnopapiieHue, KOHTPOJIb M 3alUTy arperaroB IpU SKCILIyaTallid OCYIIECTBISET
MUKpPOIIPOLIECCOPHAsl CUCTEMA YIIPABJICHUS CUJIOBBIMUA MOAYJISIMU. PeryinpoBannue nocTOSHHOTO
TOKa U HalpsKEHUS! Ha BBIXOJIE arperaToB MPOU3BOIUTCS U3MEHEHUEM CKBAaXXHOCTU MMITYJIbCOB
TOKa B IIEPBUYHON Lienn MHBepTOpa. [Ipn aBapmiiHBIX CUTyalUsX CHCTEMaA YIPABIICHUS MOJAET
«3anper» Ha (OpMHUPOBAHUE UMITYJICOB YIIPABJICHHS U OCYIIECTBIISIET BBIKIIOUEHNE arperaTos.

@dyHKIMOHANbHAs OJOK-CXeMa arperara npeJcTaBieHa B IPUIOKEeHUU A.

1.4.2 Arperatbl coaepKaT BCTPOSHHYIO CHUCTEMY 3alllUTHl OT MEPErpy3KH M Teperpena.
CpencTBa HHIAMKAIMK CpabaThIBAHUS CHCTEMBI 3aIIUTHI PACIIONOKEHBI Ha MYJIbTE YIIPaBJICHUS.

Cucrema 3amuThl OT NEperpeBa YIpaBiseT padOTON BEHTWIATOPOB OXJIAXKICHUS,
BKJIIIOYass HUX NpU HEOOXOOUMOCTH. B ciydae mpeBbIICHUS MaKCUMaJIbHO JOMYCTUMOMN
TEMIIEPATYphl y3JIOB arperaTa CHUJIOBbIE MOIYJIN OTKJIIOYAIOTCS, IPOrpaMMa, €CJIM BBITOJIHSIIACK,
BPEMEHHO NIpUOCTaHaBiMBaeTcsa. Ha mynbTe ynpaBiaeHWs HAuYMHAOT MHUIaTh WHIAWKATOPbI
«IIEPEI'PEB», Takxe NpUCYTCTBYET 3BYKOBasi CUTHAIN3ALH.

[Tocne cHMWXXEHUS TeMIEpaTypsl A0 JOIMYCTHUMOTO 3HAYCHMs, TEKYIIMA PeXUM padoTh
BOCCTAHABIIMBAETCS, POTrpaMMa, €CJIM BBIIOJIHSIACH, TPOJOKAET BBIMOJIHEHHE.

1.4.3 TIlpu cpabGaTbIBaHUM BCTPOEHHOM CHUCTEMbI 3alllUThl OT TMEPErpy3KH MyJIbT
yIpaBJIeHUS] CUTHAIM3UPYET 00 3TOM CBETOBOM M 3BYKOBOM curHaimuzauueid. B takom cimyuae
CJIEyeT MOJHOCTBHIO BBIKJIIOUNTH arperaT, IPUHATH MEPBl K YCTPAaHEHUIO BO3MOKHBIX NPUYHMH U
BHOBb BKJIFOUUTH arperar.

CrayuaiiHoe cpaOaThIBaHUE 3aIIUTBl MOXKET OBITh BBI3BAHO PE3KHUM H3MEHEHUEM
XapakTepa WK COTNPOTUBIIEHUS HArPY3KH, UM BO3HUKIINMHU CIy4ailHBIMU TOMEXaMHU.

1.4.4 Tlpu cpabaTblBaHMU 3aLIUTHI OT MEPErpy3KH, MPU MEPerpeBe CHIOBBIX MOYJEH
an00 BBIXOJIE UX U3 CTPOS, arperaT MOXKET MPOoJoJKaTh paboTy, IepepacrnpeesiuB HarpysKy
MEX/y HCIPAaBHBIMH CHJIOBBIMH MOJYJISIMHM, OJHAKO OJKCIUIyaTallisi B JTOM PpEXUME HeE
JIOTTYCKAeTCsl ¥ TOJIKHBI OBITh IPUHATHI MEPBI K YCTPAHEHUIO HEUCIIPABHOCTH.

1.4.5 MapkupoBka ¢a3 u HeiTpasiell MPOBOJOB IMPOU3BEJCHA HEMOCPEACTBEHHO HA
CHJIOBOM Ka0eJie AJIeKTPOIUTaHHUS.
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

HpI/I IIOCTaBKE Ka0OeJs MUTaHMA C Pa3bEMOM MOAKIIHOYCHUC ITPOBOJOB YKA3aHO B Ta6JII/IL[€

Ne 1.
Tabmuma Nel
Ne koHTakTa [Tonknrouenne npoBoaa
~380 B ~220B
1 daza A daza
2 daza B -
3 daza C -
4 Heritpans N HerTpanb N
5* (ecnu ectp) 3azemiieHue G 3azemiieHue G

* Jlomyckaercsi TOCTaBKa arperarta € YeTBIPEXKWJIbHBIM KaOelaeM NHUTaHUS W/ UK
YEThIPEXKOHTAKTHBIM pa3beMoM. B 3ToM cityuae 00s3aTelIbHO BBIIIOJHUTH 3a3€MJICHUE arperara
4yepe3 COOTBETCTBYIOILYIO KIIEMMY, PACIIONOKCHHYIO HEIIOCPEACTBEHHO Ha KOPILyCE arperara.

1.4.6 Ha mepenHeil CTEHKE arperaToB pacloyIOK€Hbl aBTOMATHMUYECKUE BBIKIIOYATEIH,
[peHa3HaYeHHbIE AJIs 3alIUThl BXOJHBIX MUTAIOLIUX LIETIEH.

1.4.7 JlucraHUMOHHOE YyIpaBJ€HHE arperaramMM OCYLIECTBISETCS C  IyJlbTa
muctaniponHoro ynpasnenus (I1IJJY) wmm tepmunana na 06aze I[IDBM, cBszanHOro ¢
arperaTaMy CO€MHUTENIbHBIM KabelieM Tula «BuTas napay» mjmHoi 10 1000 meTpos.

[IAY moxer paboTaTh Kak OT BHEIHEr0 UCTOYHMKA NUTaHUs HanpsbkeHuem 24 B, tak u
OT UCTOYHHUKA ITUTAHUS, BCTPOCHHOT'O B arperar 1o TpeboBaHHIO 3aKa34yMKa.

Cxembl pacrailku KaOensi «BBIHOCHOW IYJIBT — arperar BbIIPSIMUTENbHBIN» 111 000MX
BAPUAHTOB IIpUJIAraroTCs B JoKyMeHTauuu Ha IT/1Y.

CoenuHUTENBHBIN Ka0ellb B KOMIUIEKT IOCTaBKU HE BXOJUT.

1.4.8 JlokanbHbBIN MyIbT YIPaBIECHUS PACIONIOKEH Ha TIEpeHEeN CTeHKe arperara.

1.4.9 Tlanenb OpraHOB yNpPaBIICHUS AIIEKTPOIMUTAHUEM U aBTOMATHYECKHE BBIKITFOUATEIN
3alIUTHI MOTYT OBITh PACIOJIOKEHbI KaK Ha 3aJJHEel, Tak U Ha NepeHel MaHesH arperara.

1.4.10 KHomkM BKIIOYEHHS W OTKJIIOYEHHUS CHJIOBOTO (CHIJIOBBIX) MOIYJsS (MOMyIei)
npomapkupoBanbl Kak «I[IYCK» u «CTOI».

1.4.11 Beixonnsie muHbl «MUHYCy» u «I1JTKOC» MOTYT OBITH PacONIOKEHBI HA TIPABOM
OOKOBOH WJIM 3aHEH MaHemH.

1.4.12 Arperatsl mogeneir «IIYJIBCAP IIpo» u «IIYJIBCAP Ilpo JlaiiT» umerot BXoa
BHEIIIHEr0 JMCTAaHIIMOHHOIO YyrpaBieHus (MapkupoBka «RS-485»), tun paseema DB-9M.
@OyHKIIMH 3TOTO yIpaBJIEHUS ONMCAaHbI B PyKOBOICTBE 1O SKCIUTyaTaIHH.
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

1.5 Onucanue opranoB ynpasjeHHs

1.5.1 HasnaueHue OpraHoB YyIpaBleHHs U HHIMKALUUA MNOJHOPYHKIHOHAIBLHOIO
nyJabTa ynpasienus (IIpo), nzobpaxenHoro Ha pucyHke 1, npuseneHo B Tabnmie No2

P . (N

HANPSXEHME, B

EEER EER -~ |0

Peem ofleflefe

QO OO O [wn [(m

BPEMﬂIi ® et

) @DED
apcus @ armn || Snox resamnenns o sporpmeuspossnns

“NYynbCAP-NPO”" |

Pucynok 1 Bun nanenu nonHodyHkIMoHansHOTo nynbTa yrpasiaeHus (IIpo)

Taoauma Ne2
HaumeHoBanue OCHOBHOE HA3HAYEHHUE

yMeHBIHeHI/Ie 1 YBCIIMYCHHUEC 3HAUYCHUS TOKA

Kuonku TOK «&=» n «=>» y ’
COOTBETCTBEHHO.
yMeHBIHeHI/Ie 1 YBCIIMUYCHUC 3HAUYCHUS HAIIPSAKCHUA

Kromnki HATIPSDKEHUE «&» 1t «=» Y P ’
COOTBETCTBEHHO.

Knonka «PEBEPC» BritroueHne/BBIKIIIOUCHUE PEKUMA peBepca.

W3meHneHne BpeMeHHOro uHTepBaia. Ilpu
Ha)KaTI/II/I/yI[ep)KaHI/II/I KHOIIKM 3HAYCHUA MUHYT U
CeKyH]I I3MeHsieTcs MuKIndeckd oT 0 10 59, yacos —
ot 0 10 99.

Kuonku «<4HAC», «kMUH», «CEK»

ITepekmovaeT pexxuM 0TOOPaKSHUST OJHOUMEHHOTO
uHankaTopa. B pexume «Bpemsi» uHIUKATOP
oToOpakaeT BpeMsi, IPOIIeAIIee ¢ MOMEHTa Havyalia
Kuonka «BPEMS / 3APA» Tekyulei onepauuu. B pexume «3apsa UHIUKATOP
0TOOpakaeT KOJIMIECTBO AMIIEP-4acOB, OTAAHHBIX
arperaToM B Harpy3Ky ¢ MOMEHTa HOCIIETHETO
OOHYJICHHUS DTOTO 3HAYCHUSI.

M3MmeHsa0T HoMep Onepanyy Ipyu IpOrpaMMUPOBAHUN
WM 3aIyCKE ITPOIPaMM.

Knonkn HOMEP «<=» n «=»

Bremonnser TECTUPOBAHNUE CUJIIOBOTO MOIYJISA WIN

Kuonka «TECT / ITPOI'»
BXOJl B pEKHMM IIPOrPaMMHPOBAHUS.
IlepeximrouaeT pe:KM TOTOBHOCTH U PEKUM IIPSIMOTO
Kuonka «OITIST» P p p p
YIIpaBJI€HUS.
BeimonHsieT BBOA BBIOPaHHBIX MOIB30BATEIIEM
Kuonka «BBO/» . A p
3HA4YCHHH.
Knonka «CTAPT» 3amyckaeT mporpaMMy Ha BBIIOJTHEHHE WM BKIIOYAET
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

PCXKUM OPSIMOTO YIIPABJICHUSA B p€aJibHOM BPEMCHMU.

OcTaHaB/IMBAET BEIIIOJIHCHHE nporpaMmbl WIn

Kuonka «CTOID» BBIKJIIOYAET PEKUM IIPSIMOTO YIPABIEHUS B pEalbHOM
BPEMCHHU.
BrmonaseT o0muit mepe3amyck cucTeMbl
TIpaBiIeHu. VIcronb30BaTh TOIBKO B COCTOSIHUH
Kuonka «CBPOC» ymp

«CTOII»! 3anpermniaercs BEIIOIHATE COPOC BO BpeMs
paboThI HA HArpy3Ky!

Hudposoii nanukatop «TOK»

OTto0pakaeT BBEICHHOE ITOJIF30BaTEIIEM HIIH
BBIIaBAEMOE Ha BBIXOJ] 3HAYCHHUE TOKA.

Hudposoii unaukarop «HAIIPSXKEHUE»

OTto0pakaeT BBEIEHHOE ITOJIB30BaTENIeM HITH
BBIJIaBaEMOE Ha BHIXOJ] 3HAUCHHE HANPSHKESHHUS.

Ceeronuonnslii unauxarop «PEBEPC»

Nupunupyet paboty pesepca. CBeTHTCS, KOT/a HA
BBIXOJIC 00paTHas MOJISPHOCTb.

Hudposoii naaukarop «BPEMS / 3APA»

OT06pa>I<aeT BPEMs BBITIOJIHEHU Ooll€paliun Ui
KOJIMYCCTBO AMHep-‘{aCOB.

Iudposoii unaukatop «<HOMEP»

OTto0pakaeT HoMep OIEepaIiH.

Ceeroauoausiii naaukatop « TECT / TTPOI»

CBeTHUTCS HEMPEPHIBHO B PEKUME TOTOBHOCTH, MUTaeT
B PEeXHME IPOrpaMMHUPOBAHHUS.

Caeroauonnslii uaauxarop «OITLIS»

CBeTHUTCS HENPEPHIBHO B PEKUME TOTOBHOCTH, MUTaeT
B PEKHUMAax MPSIMOTO YIIPABJICHUS, YIIPABJICHUS B
peaJbHOM BPEMEHHU U B PEXUME NIPOrpaMMHUPOBaHUSL.

Ceseroanoausiidi uaaukatop «BBOI»

O,Z[HOKpaTHO MUTacCT MPHU HAXKATUN KHOIIKH «BBO,I[».
IlocTostHHO MHTaET B PEKUME MPAMOTO YIIPABJICHMS.

Cserognoaubiii uaukatop «CEThy

CB@TI/ITCﬂ, KorJia arperat BKJIFOYCH.

Cserognousiii uaaukatop «CTAPT»

Muraet B peKiMe YIpaBJICHUS B PEaTbHOM BPEMEHH
Y BO BPEMsl BBITIOJIHEHHUS! TPOTPAMMBI.

Ceseroanousiii uaukatop «CTOID»

CaeTtuTcst, KOTAa arperaT He BBITOTHACT HUKAKUX
onepauui.

Cseroanoubiii uaaukatop «CbPOCy»

O,Z[HOKpaTHO MUTACT MPHU HAXKATUN KHOIIKH «C6pOC».

CBeTOANOTHBIE UHAUKATOPBI « 1%, «2», «3»,
«4x»:
Cocrosiaue u [leperpes

OT0OpakarloT peXXUM PadOTHI COOTBETCTBYIOMIECTO
CUJIOBOTO MOJYJIS.

[TocTosiHHO 3eneHbli — MOYJb UCIPABEH, TOTOB K
paborte;

Muraroiuii 3eJIeHbId — MOYJIb BKIIIOUEH;
Muraromuii KpacHbI — cpabaThbIBaHUE 3aIIUTHI
MOJTYJISL.

[TeperpeB kpacHsblil — cpaboTana 3ammTa OT
reperpena.

Ceeroanoaubidi nuaauKaTop «3AIIUTA»

Muraet, ipu cpabaTBIBaHUH 3aIUTHI CHIIOBBIX
MojyJieit mim G1oka pesepca.

Ceeroanoaubiii uAuKaTop «IIYJIBT»

Cserurcs — YyiipaBJICHHUEC OT JIOKAJIBHOT'O IYJIbTA;
He cBetnTcs — YIpaBJICHUC OT BEIHOCHOI'O ITYJIbTAa UJIN
YAQJICHHOT'O TEPMHUHAJIA.
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PykoBOACTBO MO 3KCMyaTauMmn arperata BbinpsMutensHoro «MYJIbCAP»

1.5.2 Ha3nauenue oOpraHoB yOpPABJICHUS W WHAUKAIMU YHPOLIEHHOr0 MyJbTa
ynpasienusi (Ilynscap Ipo Jlaiit u Iyabcap), n300paxeHHOrO HA PUCYHKE 2, IPUBEACHO B
tadsmie Ne3

Pucynoxk 2 Bun nanenu ynpouensoro nynsrta ynpasiaenus Ilyascap Ilpo Jlaiit u Ilyascap

Taoauma Ne3
HaumeHnoBanue OCHOBHOe Ha3HAYEHHE
YMeHLHIeHI/Ie " YBCIIMYCHHUC 3HAUYCHUS TOKA
Kuomnku TOK «&<=» 1 «=» Y ’
COOTBETCTBEHHO.

YMeHbllIeHne U YBEJIMYCHUC 3HAYCHUSA
HalpsKCHUA, COOTBETCTBEHHO.

Knonku HAIIPSIDKEHUE «<=» u «=»

Knonka «PEBEPCy» BrunroueHre/BBIKIIIOUCHHE PEXKIMa peBepca.

Knonka «OTIL S» 3anyck/0CTaHOB IPOTPAMMEBI.

BxittouaeT/BhIKIIIOUAET YIpaBIIsieMblii arperar.
VY neprkaHue HaxkaTol OoJiee 2-X CEKyH/
OCTaHaBJIUBaCT PabOTy BHIIPSIMUTEIS U
nepe3arpy’kaeT CUCTEMY YIpaBJICHHUS.

Kunomnka «CTAPT / CTOII»

OT06pa)I<aeT BBCJICHHOC I10JIb30BAaTCJIEM HJIN

Hudposoii nanukatop «TOK»
BBIJABAEMOE Ha BBIXOJl 3HAUEHHE TOKa.

OT06pa)I<aeT BBCJICHHOC I10JIb30BAaTCJIEM HJIH

Hudposoit uanukatop «HATIPSXKEHUE»
BBIJIABAEMOE Ha BBIXOJI 3HAUEHHUE HAIIPSKSHHUSL.

Wununupyer paboty pesepca. CBeTuTcs, Korna

Ceeroauonnslii nuaukarop «PEBEPCy
Ha BBIXOJie 00paTHasi MOJSIPHOCTB.

Muraet onHOBpeMeHHO ¢ uHauKkaTopoM «CTAPT

Ceeroauonnsrii naaukarop «OITLS» .
O A P 1 / CTOII» B pexxuMe HAaCTPONKH MapaMeTpOB.
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

IIponokenne Tadaunbl Ne3

CBeTHuTCA 3€JeHBIM, KOTa arperaT roTOB K
paboTe U cUIoBbIE MOJTYJIN TPOIILITH
TECTUPOBAHUE.

Ceeromuonnsrit nuaaukarop «CTAPT / CTOII» Muraer 3e51eHbIM, IPU HAJIMYUU TOKA Ha BBIXOJE
arperara.

CaeTutcs KpacHBIM MIPU aBapUHHON CUTYyallUn
BBITIPSIMUTETIS (TIEPETPEB, MEPETPY3).

CaetHTCS — YIipaBJC€HUEC OT JIOKAJIBLHOI'O IYJIbTa,

Ceeromuonnsrit uaaukarop «I[1YJIBT» He cBetutcs — ynpasieHue OT BBIHOCHOTO IyJIbTa
WIN YAAIEHHOTO TepPMHHAIA.
Caeromnonnsrii naaukarop «[IPOCPAMMA» Muraert, eciiy UAET BHIIOJHEHUE IPOTPAMMBI.

1.6 MapkupoBKa

1.6.1 MapkupoBka nomxHa coorserctBoBath ['OCT 26118

1.6.2 Arperatsl JOJKHBI UMETH TAOIHUKY, HA KOTOPOM YKa3bIBaeTCs:

— TOBapHBIN 3HAK NPEANPUATHI-U3TOTOBUTEIIS;

— THII arperara;

— MOPAIKOBBIA HOMEP 10 CHCTEME HyMEpaIlH MPEAIPUSTHI-U3TOTOBUTEIIS,

— HOMEp TEXHUUYECKUX YCIOBUH;

— MECSII ¥ TOJ] BBIITYCKA.

1.6.3 CocraBHbl€ YaCTH, BXOJSIME B COCTAB arperaroB, JODKHBI UMETh JIBE TaOIMYKH.
Ha opHOli yka3bIBaeTCsl HAaMMEHOBAHUE YCTpOicTBA M €ro o00OO3HaYeHWe, Ha JpPYron —
o0o3HaueHue 1o m.1.6.2.

1.6.4 Ha nynpTax AMCTAaHIIMOHHOTO YIPABIICHUS, ITYJIbTAaX MPOTPAMMHOTO YIPABICHHS,
BXOJISIIIUX COOTBETCTBEHHO B COCTAB arperaroB, JOJDKHA OBbITh OJlHA TaOJIMYKa C yKa3aHUEM
HAaMMEHOBAHHUS yCTPOICTBA U ero 0003HAUCHHS.

1.6.5 KauectBo MapkupoBkH 10JKHO cooTBeTcTBOBaTh 'OCT 18620.

1.6.6 Tabnuuka 10JKHA KPENUThCA HAa BUAHOM MecTe. Crioco0 HaHeCeHHs] MApKUPOBKHU:

- Ha CaMOKJICIOLIEHCS TIIICHKE.

2 UCITIOJIB3OBAHUE AI'PEI'ATA 110 HASHAYEHUIO

2.1 Yka3aHusi mep 0e301acHOCTH

2.1.1 Ilepconan, oOCTyKUBAIOIINI arperat, J0JKeH UMETh KBATU(HUKAIIMOHHYIO IPYIIITY
IO 3JIEKTPOOE30MaCHOCTH He HU)KE TPEThel, ObITh O3HAKOMJIEH C TpeOOBAHUSMHU HACTOSAIIETO
PykoBoicTBa M1 MIMETH JIOITYCK HA IPOBEICHUE paboT.

2.1.2 Ilpu mnpoBeNEeHHHM MOHTAXHbBIX, MYCKO-HAJAJ0UYHBIX, MPOPUIAKTHUECKUX,
PEMOHTHBIX pabOT ™ OKCIDIyaTallud arperata CIEAYeT CTPOro pPYKOBOJCTBOBATHCS
TpeboBanusiMu «IIpaBunm TeXHUKH OE€30MACHOCTH NPU OIKCILTyaTallud 3JIEKTPOYCTaHOBOK
noTpeduTenei» u TpeOOBaHUSIMHU HACTOSAIIETO PyKkoBOACTBA.

2.1.3 TIlepen HayamoM pabOThl HEOOXOAWMO BBINOJHUTH BCE OpraHU3allMOHHBIE U
TEXHUUYECKHE MEpOonpusTHs, obOecreunBaroive Oe30macHOe BBINOJHEHHE pPa0doT (3a3eMIIUTh
arperar, UCKJIFOUUTh JIOCTYTI TOCTOPOHHUX JIMII, 00ECTIEUUTh MOXKapHYIO0 O€30MaCHOCTb U T.11.).

2.14 B cinydae BO3ropaHds arperaroB NPHUMEHATh [UIsl TYIIEHUS OTHSA TOJIBKO
OTHETYILUTEIH, NpelHa3HaueHHbIE TS TYIICHHS MOXKapoB Kiacca «E» (B 2J1eKTpOyCcTaHOBKaX).

2.1.5 Kopnyc kaxaoro arperarta JOKeH OBITh HAJACKHO 3a3€MJIEH B COOTBETCTBHH C
JIEMCTBYIOLIMMH MPAaBUIIAMHU, TPOBO/JIA 3a3€MJICHUS JOJIKHBI UMETh CEUEHHUE HE MEHEE 4mm®

SAITPEINAETCA PABOTATD HA HEUCIIPABHOM njin
HE3A3BEMJIEHHOM AT'PET'ATE!
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PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

2.1.6 B anmapare MMeEIOTCA OIAcHbIE JUIS KM3HU 4YEJIOBEKAa HaIpsDKEHHsS. PeMOHT
anmapara MOXXET IPOM3BOAUTHCA TOJIBKO CIEHUATUCTAMU MPEANPUATUS-U3TOTOBUTENS WU
CHeNHaTbHO 00YYEHHBIM IIEPCOHAIIOM 110 METOIUKE MPEATIPUATUS-U3TOTOBUTEIIS.

2.1.7 Tlocne HaXOXKIEHUS arperaTa Mnpyu NOHMKEHHOW TeMIlepaType, epe] BKIIOUYCHUEM,
HE00XO0IUMO BbIAEpKATh €r0 B HOPMaJIbHBIX KJIMMATUYECKUX YCIIOBUSAX HE MeHee 24 JacosB.

MNPEJOCTEPEXKEHHUE: INONAJAHUE ATMOC®EPHBIX OCAIKOB, A
TAKXE HAINYUE KOHIEHCATA BHYTPU WJIM CHAPYXHU AIIIIAPATA
HEAOIIYCTUMO!

2.2 Ilopsigok 1 MPpaBWJIA YCTAHOBKHA M MOHTAKA

2.2.1 Pacnakyiite arperaTbl M IOJBEPrHUTE HUX BHEIIHEMY ocMoTpy. Ilpum sToM
IPOBEPHTE LEJIOCTHOCTh 3JEKTPUUECKOr0 MOHTa)XKa U COCTaBHBIX Y3JIOB arperaroB, HX
KOMIUIEKTHOCTh, COOTBETCTBUE ACHIOPTHBIM JaHHBIM.

2.2.2 Tlepen BKJIIOYEHUEM arperara cieiyeT U3y4uTh HacTosulee PykoBoacTBO U apyrue
JIOKYMEHTBI, BXOJIAIIME B KOMIUIEKT IOCTABKH, U B IIPOLIECCE IKCILTyaTallud PYKOBOICTBOBAThHCS
UX MOJIOKEHUSIMU

2.2.3 Arperarbl JOJKHBI YCTAHaBJIMBATHCS HA POBHYIO IUIOWIAAKY (1moJi). I'abapuTHbie
pa3Mepbl YCTAaHOBOYHOM IUIOIIAJKM YKa3aHbl B IACHOpPTE Ha KOHKpeTHBIM arperar. Croco0
MOHTa)Xa JI0JKEH 00ecrieunBaTh yCTOMUMBOE TOPU30HTAIbLHOE MIOJIOKEHHE arperara.

[Ipn ycraHoBKe arperatra HENOCPEICTBEHHO Y T'ajJbBaHUYECKOW BaHHBI PACCTOSTHUE OT
arperata Ji0 BaHHbI JIOJKHO ObITh HE MeHee 1 MeTpa.

2.2.4 Crioco06 MOHTaxa JOJDKeH 00ecredrBaTh CBOOOJHYIO IUPKYIISAIUIO BO3yXa depe3
panuaTopbl OXJIaXKJEHHUS U BOKPYT arperara.

PaccrosiHue oT kaXkaoi OOKOBOM CTEHKH arperaTa 10 OJIMKAWIIero MPemnsaTCTBUS TOJIKHO
Ob1Th He MeHee 0,5 merpa. PaccTosiHMe OT BEpXHEro pajguaropa 10 MPensTCTBUS JODKHO OBITh
He menee 0,5 metpa.

2.2.5 He nonyckaercs yCTaHOBKA arperaToB B AIIMKH U TIIyXUE HUIIH.

2.2.6 ArperaTbl B HE3AIIMIIEHHOM MWCIOJHEHUU JOJDKHBI YCTAHABIMBATbCS B
MOMEIIEHUAX, U30JUPOBAHHBIX OT MPOU3BOACTBEHHBIX, JIMOO B J1IAOOPATOPUSX, Ie UCKIIOUYEH
KOHTAKT C arpeCCUBHBIMU JKUJKOCTSIMHU U Fa3aMu OKPY’Kalolled Cpebl.

2.2.7 Arperarbl, BBIIOJHEHHBIE B 3allUIIEHHOM wHcHonHeHun (¢ cydoukcom -54),
JIOTTYCKaeTCsl pa3MellaTh HEMOCPEJCTBEHHO B TalbBaHUYECKOM II€Xe, COOJIoJas YCIOBHUS,
yKa3aHHble B MyHKTax 2.2.3...2.2.5. [Ipu aTOM paccTosiHUE OT arperara J0 BaHHbI JJOJDKHO OBITh
He MeHee | meTpa.

2.2.8 VYcraHOBHUTE C NOMOULIBIO TI'PY30NOABEMHBIX MEXAHH3MOB arperar Ha MecCTo,
MOJIFOTOBJIEHHOE /1711 MOHTaxa. [Ipr HeoOX0AMMOCTH 3aKpenuTe ero K noiy (GyHIaMeHTy).

2.2.9 Crioco6 TpaHCTIOPTUPOBKU M YCTAHOBKH JIOJIKEH UCKIIIOYATh CHIIOBOE BO3/ICHCTBUE
Ha BBICTYMAIOIINE 3JEMEHThl KOHCTPYKIMH (paguaTopbl, BEHTHJIATOPbI, BBIXOJHBIEC IIHHBI),
Oprasbl yIpaBJICHUS U T.II.

2.2.10 Ecnm XpaHeHHWE M TpPaHCIOPTHUPOBKA arperara IMPOU3BOJAWINCh B YCIOBUSX,
OTJIMYAIOIIUXCS OT pabounX, HEOOXOIMMO BBIZIEPKATh €ro B paboUYnX yciaoBusAxX 24 yaca.

2211 B HCKIIOYHUTENBHBIX CIIydasX, 10 THCbMEHHOMY COTJIACOBAaHUIO C
npouzBoauteneM (OOO «HaBukom») A0OmMycKaeTcsi W3MEHEHHE IapaMeTpoB pa3MelleHUs
(mmn.2.2.3-2.2.5).

2.3 IloaroroBka k padore

2.3.1 Ilepen HagasioM paOOTHI MOKHBI OBITH BBIIOJTHEHBI BCE OPTraHU3AIMOHHBIC M
TEXHUUYECKHUE MEPONPHSITHS, 0OecreunBarore 0€30MacHOCTh MPOBEACHUS PadoT.

2.3.2 OGecmneubTe HEBO3MOXXHOCTD ITPUOJIMIKEHUSI TTOCTOPOHHUX JIUIT K MECTY YCTaHOBKH
arperara.

2.3.3 3azemunTe KOPITYC arperara ¢ oMOIIbIO MPOBOIOB 3a3€MJICHUS.
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2.3.4 CoenuHute UHMHONPOBOJAAMU (KaOeNsIMH) BBIXOJHBIE UIMHBI arperatoB C
raJIbBAHUYECKUMU BaHHAMH (3JIEKTPOXMMHUYECKUMHU CTaHKaMHU) C COOJIOJCHHEM IMOJISPHOCTU
Toka. Ecnu Heo0xoumo, 06ecrieubTe IIEKTPOU30NIALUIO0 COSAMHUTEIBHBIX Y3JI0B.

2.3.5 Tlpu HEOOXOIUMOCTH TOAKIFOYSHHUSI BBIHOCHOTO MYyJIbTa WM yIpasisitomein DBM
MOJATrOTOBbTE COCAMHUTEIbHBIN Kabeab HEoOXOAMMOH HMHBL. THI pa3bema, pacroyioKEHHE
KOHTAKTOB M CXE€MBI paclaiky kabems yKkazaHbl B JokymeHTaruu Ha [T/1Y.

[Tpu HEOOXOAMMOCTH, JUIS COTJIACOBAHUS C JMHUEH MepeJadyu MOKET OBbITh UCIIOIb30BaH
au00 BCTPOCHHBIM pe3uctop HomuHaIoM 120 Owm, 1m0O0 BHEWMIHUNA PE3UCTOpP TpedyeMoro
HomuHana. [logpodnee cmotpu nacnopt u TO Ha BeiHOCHOM mynbT [T/Y.

2.3.6 Ecniu Heo6Xx0AuMO, MOIKITIOYUTE YIPABIISIOMUNA KOHTPOJUIEP WM BEIHOCHOM MyJIbT
ympasieHus K pazbemy «RS-485». PacnonokeHre KOHTaKTOB pazbema:

1 - KOHTaKT rpyNIMbl pese, HOPMAIbHO OTKPBITHIH;

2 - KOHTAKT TPYIIBI pelie, HOPMAIbHO OTKPBITHIN;

3 - OnuuoHaIbHBIN TepMUHHUPYIOITUH pe3ucTop 120 Om;

4 24 B (onuuoHaJIbHO);

5 - Terminal B;

6 - -24 B BX0/1 BHEIIHETO YIPABJICHHUS;

7 - + 24 B BXOJ BHEIIHETO yIPaBICHHUS;

8 - + 24 B (onmmoHaIbHO);

9 - Terminal A.

[lepBbiii BBIBOJ BCTPOEHHOIO TEPMHUHHMPYIOIIETO PE3UCTOPAa IOCTOSHHO COEIUHEH C
KOHTakTOM 9 pa3zpema. J[lns BKIIOYEHHS BCTPOCHHOIO TEPMUHHUPYIOIIETO pe3ucTopa
HEO0OXOUMO YCTaHOBUTH IIEPEMBIUKY MEX]ly KOHTAaKTaMU 5 U 3 OTBETHOW 4acTH pa3bema.

1 1 2 KOHTaKTbl HOPMAJIBHO OTKPBITOM T'PYIIIBI peie MpeaHa3HAYEHbI IS MOAKII0UYEHUS
BHEIIHETO CHUTHAJU3UPYIOLIEr0 YCTPOHCTBA. 3aMbIKaHWE KOHTAaKTOB IPOMCXOAUT IpHU
aBapUIHBIX CUTYyalUsX (TIEperpeB, MeperpysKa u Mpovmx).

Bxon BHemHero ympaBieHMsI HCHOJB3YETCsl JUIsl YIPABICHHUS arperaroM C IMOMOIUIBIO
BHEIIHEero JaTuyuka/curHana. Jlormka ¢GyHKIIMOHUPOBAHMUS BXoJa 3aJaéTcsl HACTPOCYHBIM
napamerpoM Ne 4, npuBeneHHbIM B Tabauie Ne 4 mynkra 2.5.8.

Ecnu arperar ocHallleH ONUMOHAJIBHONW KHONKOW aBapUMHOM OCTAaHOBKH, TO BXOJ
BHEIIHETO YIPABJICHUS HEIOCTYNEH JUIsl MCIONb30BaHMs, KOHTAaKThl 6 W 7 pazpema He
3a/1eICTBOBaHBI.

B pexume HacTpoiikh mapamMeTpoB arperata MOXHO 3aJ€HCTBOBaTh WA OTKJIIOYWTH
paboTy BX0/1a BHEIIHETO YIPaBIEHUS U pabOTy BHEIIHEr0 CUTHAIN3UPYIOILIETO YCTPOHCTRA.

237 BHUMAHHME: B ciayyae ecid K BBIIPSIMHUTEJILHOMY arperaty He
NMOAKJIIOYACTCH YAAJCHHbIH MyJabT WJIM KOMIBIOTEP, HEO0X0AMMO MOJCOCANHHUTDH
3al0MTHBII  KOXKYX pazbéma DB-9F k passémy DB-9M, ycranoBieHHomy Ha
BBINPSIMUTEIBHOM arperare. BbpIxogHoe oTBepcTHE 3alIMTHOIO KOKYyXa He00X0IMMO
3aryIylIMTh JJIS1 3alllUThI Pa3béMa OT BO3AeHCTBHA OKpYKaouieil cpeabl!

2.3.8 IlonkmtouuTe ceTh MUTAHUSI ¢ COOTIOCHIEM MAapPKUPOBKH.

2.3.9 Arperar roToB K padore.
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2.4 llopsinok padoTHI 1JI BCEeX arperaTon

2.4.1 OTKpo#TE 3alIUTHYIO MaHEIb AaBTOMAaTUYECKUX BBIKJIFOYATEIICH U MEPEBEAUTE UX BO
BKJIIOUEHHOE COCTOSIHUE CUIIOBBIX MOJyJeil, 3aTreM BKitounTh «YIIPABJIEHUE».

2.4.2 IlynbT ynopaBi€HHMS BKJIIOYAeTCs aBTOMaTu4ecku. IIpoBoguM TecTHpoBaHUE
CHJIOBBIX MojayJel (kpome arperaroB Ilynscap Jlaiit) Haxatuem kHonku «TECT» u nposepum,
YTO B pe3yJbTaTe 3TOI omepanuu Bce MOAKIIOUEHHBIE CHIIOBbIE MOAYJIH ompenenuianch. O0
3TOM OyAET CBUIETEIbCTBOBaTb HEIPEPHIBHOE 3€JEHOE CBEUEHUE MHAMKATOpa COCTOSHUS
COOTBETCTBYIOIIETO MOJYJISl HA ITYJIbTE.

2.4.4 BelkiroyeHMe arperaTta OCylIeCTBIISETCS B CIEYIOIIEH [T0CIEA0BATEIbHOCTH:

- OTKJIIOYWTH IUTAaHUE CWIOBBIX Moaysied HaxatueM KHonku «CTOID» Ha nmepennei
CTEHKE arperara;

- OTKJIIOYUTH TUTaHKE 1ienel ynpaieHnus BoikiaroyateneM «YIIPABJIEHUE».

- OTKJIIOYMTH aBTOMAThl CUJIOBBIX MOJYJIEH.

2.5 Tlopsaok padoThl ¢ MOJHOPYHKIHOHAJIBHBIM NYJIbTOM arperara
«Ilyabcap IIpo»

2.5.1 Arperat MOXeT HaXOJUTHCS B CICAYIONINX PEKUMAX pabOTHI:

- Pe:KMM IOTOBHOCTH;

- Pe:KMM NPSMOro yIpaBJieHHs ;

- Pe:KMM yIIPABJICHHS B PeaJlbHOM BPEMEHH;

- Pe:KMM HACTPOIKH NIapaMeTPOB arperara;

- Pe:KMM NPOIrpPaMMHPOBAHMA;

- Pe:KMM BBINIOJTHEHUsI IPOTPAMMBI;

2.5.2 Cpa3zy nocie BKIOYEHHUS WM Nepe3anycka 0Ji0Ka yIpaBieHHs arperaT HaXOAuTCs
B PEKMME TOTOBHOCTH.

2.5.3 Ilepen HayasioMm pabOThI HEOOXOMMO BBIITOJHUTH TECTHPOBAHUE CUIIOBBIX MOYJIEH
COTJIACHO MyHKTa 2.4.2.

2.54 B pexkuMe TOTOBHOCTH arperaT HaxOJHUTCA Cpa3zy IOCie BKJIIOYEHUS WU
nepe3arycka Ojoka ympaiieHus arperara. B atom pexxume cBerutcs unaukatop «CTOID». Ha
unaukaropax «TOK», «HAIIPSXKEHUE», «BPEMS», «PEBEPC» oTobpaxkarorcs mapameTpsl
1ara IporpaMMel ¢ HomMepoM, oToOpakaeMbIM Ha uHaukarope «HOMEP». bonee nonpo6Ho o
IIPOrpPaMMUPOBAHUN CMOTPUTE B COOTBETCTBYIOLIEM pazaeie PykoBoacTsa.

Ecnu He cBeTATCS HENPEPHIBHO 3€JE€HBIM HU OJIMH U3 UHJIUKATOPOB COCTOSHUS CHIIOBBIX
MOJyJeH, TO JUIs HpPOAOJDKEHHS paboThl HEOOXOJMMO BBIIOJIHUTH TECTHPOBAHUE CUIIOBBIX
monyneit HaxarueM KHonku «TECT». YOeauBmuch MO HMHAMKATOpaM COCTOSIHUS, 4TO
COOTBETCTBYIOIIEE KOJIMYECTBO MOJYJEeH MCIPaBHO U TOTOBO K paboTe, MOXKHO MEPEXOUTh B
JIpYTHUe PeKUMBbI pabOTHI.

2.5.5 PexxuM npsiMOro ympasJieHHsl TIO3BOJISIET YCTAaHOBUTh HEOOXOJIUMBIE 3HAUEHUS
TOKa M HANPSKEHUsI U BKIIFOUUTH arperar ¢ 3TUMHU IapaMeTpaMu.

Jns  ynpaBieHMs B 9TOM  peXHME HEoO0XoauMo  coOmroaTh  CIENYIONIYIO
MOCJIEI0BATEIbHOCT, HA)KaTUH KHOMOK (TOcCjie BKIIOUEHUS WM Iepe3alycka arperara):
«TECT», «OIILHUA». Bynyt HenpepbiBHO cBeTuThest MHAUKATOPBI «OIILMA» n «CTOID».

3areM BbIOEpeM 3HAUYEHMSI TOKAa U HANPSIKEHHS] KHOMKAMH «<» «=>», U BBIIOJIHUM
3amyck Haxxarnem KHonku «BBO/I». Muaaukarop «CTOID» nmoracuer, naaukatops! «OIILA» n
«BBO/l» 6yayT MuraTh.

Cpa3y nocne Haxatusi kHOnku «BBO/[» HeckonbKO CeKyHI OTOOpa)karoTCs 3HAYEHUS
TOKAa M HAaNpsDKEHUs, YCTAHOBJIEHHBIE OINEPATOPOM, 3aTe€M HAuMHAIOT OTOOpa)kaTbces
W3MEpPEHHBIC (JICMCTBUTEIHHBIC) 3HAUCHUS.

B cuity KOHCTPYKTHBHBIX OCOOEHHOCTEH, IeHCTBUTENbHbBIE 3HAUEHUSI MOTYT OTJIMYaThCs
OT YCTAQHOBJICHHBIX, HO He 0ojiee 4eM 3TO MpPEeJyCMOTPEHO MapaMeTpaMM BBIIPAMUTENS (CM.
[Tactiopt). [lpu mocnenyromux U3MEHEHUSX 3HAYEHUM TOKA U HANPSHKEHUS HaKaTHe KHOMOK
«Tect» n «Onmus» He TpedyeTcs.
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B sTOoM ke pexume NOCTYNHO YNpaBIEHHUE IMOJSIPHOCTHIO BBIXOJHOIO TOKAa Ha)XaTHEM
kHONKU «PEBEPCy.

Beixoq W3 3TOrO0 pexuMa B PEXKUM TOTOBHOCTU OCYILECTBISIETCS OJHOKpPATHBIM
HaxxaTueM KHONKH «CTOID».

2.5.6 Pe:xum ynpapieHUsi B PeaibHOM BpeMeHH OTIHYACTCA OT PEXKHUMA IMPSIMOTO
YIPaBIEHUS TEM, YTO Ul M3MEHEHUS 3HAYCHHH TOKA M HANPSDKCHWsS HE HYXXHO Ha)KMMAaThb
kHonky «BBO/l», mo0oe H3MEHEHHE 3HAUCHUN TOKA W HANPSOKEHUS Cpazy IepeacTcs
CHJIOBOMY MOZYJIIO.

Jns  ynpaBneHMs B 9TOM  pEXHME HEo0X0AuMo  coOMIoaTh  CIEIYIOIIYIO
II0CJIEI0BATEIbHOCTh HAXKATUH KHOIOK (TI0CiIe BKIIFOYEHHS arperara WiM Mepe3anycka CUCTEMbI
ynpasnenus): «TECT», «OIIOUA», «CTAPT». Bynyr murare ungukatopsl «OIILMSA» un
«CTAPT».

3areM IUIaBHO M3MEHSEM 3HAUYEHUs TOKA U HANPSHKEHUS KHONKaMH «<» «=». [locie
OTIIYCKAHUS KHOMNOK «<=» «=>» HECKOJbKO CEKyHJl OTOOpaKaloTCsi 3HAYEHUS TOKA U
HaNpsDKEHUs, YCTAaHOBJIGHHBIE OIEPaToOpoM, 3aTéM HAuMHAIT OTOOpa)XaTbCs H3MEPEHHbIE
(IeficTBUTENbHBIE) 3HAUeHUS. B cuUlly KOHCTPYKTHUBHBIX OCOOEHHOCTEH, JeHCTBUTENbHBIC
3HAYEHUs MOTYT OTJIMYAaTbCcid OT YCTAHOBJIEHHBIX, HO HE 0ojee 4eM 3TO IpelyCMOTPEHO
napaMmerpamu Boinpsimurens (cM. I[lacnopr).

OcranaBnuBaercs pexxuM KHONKOM «CTOID».

[Ipu noBTOpPHOM 3aIrycke B 3TOM ke pexume Haxarue kHonok « TECT» u «OIILUA» ne
TpeOyercs.

B sTOoM ke pexume NOCTYHMHO YNpaBICHHE IMOJISIPHOCTbIO BBIXOJHOTO TOKA Ha)KaTUEM
kHOnku «<PEBEPCy.

BbIxoj u3 3T0r0 pekuma B pexUM TOTOBHOCTH OCYILECTBIISETCS ABYKPATHBIM Ha)KaTHEM
kHONKH «CTOID».

2.5.7 B pe:kuMe HACTPOIIKH MapaMeTpoOB arperara JOCTYIIHa HACTPOHKa HEKOTOPBIX
napameTpoB U (GyHKIHUH arperara.

JUis  ynpaBieHusSs B 3TOM  peXUME  HEOOXOAUMO  COONMI0JaTh  CIEAYIOLIYIO
MIOCJIEI0BATEIbHOCTD ACUCTBUM:

- HaxaTb KHONIKY «CBPOCx;

- cpa3y nociue ornyckanus kHonku «CbPOCy», He noxkuaasch OKOHYaHHS TECTOB ITYJIbTa,
OJIHOBPEMEHHO HaxkaTh U yaepxkuBaTh KHONKU «CTOII» u «BPEMSA/3APA ».

HaunyTt ogHOBpeMeHHO Murath MHAUKATOPHI «3APS/I» nu «BPEMSI».

Knonkamu «<» «=>» mnon unaukaropom «HOMEP» neoOxomaumo BbIOpaTh HOMEpP
napamerpa, 3aTeM KHonkoi «CEK» BbIOpaTh TpeOyemoe 3HaueHHe napamerpa (oTtoOpaxkaercs
Ha unaukarope «BPEMS/3APS[1») u naxxats kHonky «BBO/I» nmns 3anomMuHaHusI.

2.5.8 B pe:kuMe HACTPOIKH MapaMeTpPOB arperara JOCTYIHAa HACTPOilka HEKOTOPBIX
napaMeTpoB U (QYHKIUHN arperara, KOTOpble OTpakeHbl B Tabiuie Ne 4.
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Taoauma Ne 4

Homep

HaszBanue BapuanTbl 3HaYeHHS
napaMerpa

1 Agnpec ycTpoiicTBa Ot 1 1o 99

4800
9600
14400
19200
2 CxopocTb 0OMeHa 28800
38400
57600
76800
115200

7001 (MODBUS ASCII 7-N-1)

7002 (MODBUS ASCII 7-N-2)

Pexum 8001 (MODBUS ASCII 8-N-1)

3 IOCJIEN0BATEIHFHOTO 800201 (MODBUS RTU 8-E-1, EVEN PARITY)

nopra 800002 (MODBUS RTU 8-N-2, NO PARITY)

(ITepBast undpa — KOIUIECTBO OUT JaHHBIX;
HOCJICHSS — KOJIMYECTBO CTOM-OHT)

0 | Her ynpasienus

Ectp +24B — pabota arperara paspeiicHa.

Her +24B — pabora arperara 3amnpeiieHa, OCTaHOB.
Ectp +24B — pabota arperara paspeiicHa.

Hert +24B — npuoctanoBka paboThI arperara, rnaysa, ¢
AnropuTt™ paboTsI BO300HOBJICHNEM PAaOOTHI ITOCIIE TOSIBICHNS CUTHANIA
4 BXO0/1a BHEIITHETO +24B Ha BX0J€ BHENTHETO YIPABICHUSL.

YIpaBICHUS Mo>XHO IPUMEHSTH TOJILKO IpH paboTe arperara B
PESKHME YIpaBICHUS B PEalbHOM BPEMEHH.

Ectp +24B — 3anmyck nporpammsl ¢ mara 1.

Her +24B — ner peakuuu.

Ectp +24B — 3anmyck nporpammsl ¢ mara 1.

Her +24B — octaHoB nporpamMmBsl.

Ot 0 1o 20 cexyHn
(M TenbHOCTD BKIIIOUEHHS pelle, KHOPMaIbHO OTKPBITHIE)
KOHTaKThl KOTOPOT'O BBIBEJIEHbI Ha pa3zbeM «RS-485y», npu
OKOHYAaHUU paboThI MPOrpaMMBl)

JnutenbHOCTH cUrHana
5 OKOHYaHUS
MIPOTPaMMBbI

6 Pexwum paGoTs 0 | BcTpoeHHBIH cHeTYHK YUUTHIBAeT AMIIEP-4achl
CUETYMKA 3apsAJa 1 | BcTpoeHHBIH CUETUYHK YUUTHIBAeT AMIEp-CeKyH bl
7 Pexxum oOHyneHus 0 | OGHyneHue TONBKO BpyuHyIO (M. 11.2.5.24))
CYETYMKa 3apsja 1 | OOHyneHHe aBTOMATUIECKH IPU CTAPTE IPOTrPAMMEI
Paspewenue
0 | Iocne BoccTaHOBIEHHS MUTAHUS — OCTAHOB
8 MIPOAOIDKEHUS PaOOTHI
ocJie BO300HOBJIEHHS 1 [Tocne BoccTaHOBIEHHS MUTAHUS — NPOJOJDKEHUE
MUTAHUS paboTsI
B moje «TOK» oTo6paxkaercss KOJIMYECTBO JIET, B IOJ1¢
[Tonnoe Bpems N
«HANPAKEHUE» — nueii, «xBPEMS/3APS1» — yacos,
9 HapaOoTKH

MHHYT U CEKYH/.

BBIIPAMUTEIIA
prqHyIO HU3MCHUTDH HCJIb34.

J151s TOro 4ToObl U3MEHEHUS TApaMETPOB BCTYNUIIU B CHITY, HEOOXOIMMO BBIUTH U3 ATOTO
pekruMa U BBIMOJHUTH MEPE3aIyCK arperara, Harpumep, kHonkoi «CBPOCy.

Ecnu arperar ocHaleH ONUMOHAJBHOM KHONKOW aBapUHHOW OCTaHOBKH, TO JJISt
napaMmerpa «4» JT0JDKHO ObITh BBIOpAaHO 3HAUEHUE « 1.

2.5.9 B pe:xxmmMe mporpaMMHPOBAHMS 33Ja€TCS IMOCIEIOBATEIHLHOCT BBITOIHIEMBIX
arperaTtom oInepamui.

Jlis  ynpaBieHuss B OTOM  peXUME  HEOOXOAMMO  COONI0JaTh  CIEAYIONIYIO
MOCJIEIOBATEIbHOCTh HAXKATUW KHOMOK (IOCJe BKJIIOYEHHUS arperara Wiy rnepes3amnycka CUCTEMbl
yopasnenus): «OIMLIUSA», «[TPOI'». Bymyr wmwurare wunmukatopsl «OIMLUA» u «TECT»,
unankarop «CTOID» Oyner CBETUTHCS HETIPEPBIBHO.
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JI71st ucoNIb30BaHMs B IPOrpaMMe JIOCTYIHBI CIAEAYIOIINE BUAbI OTIEPALIiA:

- yCTaBKa TOKa UM HANPSOHKEHUS 10 OKOHYaHUS BpEMEHU;

- rpagueHT (MJIaBHOE M3MEHEHHE 3HAYCHWH) TOKA W/MIM HAINPSDKEHUS 10 KOHEYHOTO
3HAYEHUS 32 33JaHHOE BPEMS;

- peBepc;

- YCTaBKa TOKa, M0Ka HaIpsKeHHE HE TOCTUTHET 33JaHHOT0 3HAYCHHS HIIM 10 OKOHYAHUS
BPEMEHH, YTO PaHBIIIE;

- 0e3yCIIOBHBIH Mepexos;

- KOHCUHBIN UK

- YCTAaHOBUThH HaIpsDKEHUE, W3MEPUTh TOK, PACCUMTATh IUIOIIAAb U JaTh YCTaBKY
IUIOTHOCTHU TOKa;

- YCTaBKa IJIOTHOCTH TOKA, MIOKA HAIMPSKEHHE He JOCTUTHET 3a/IaHHOT0 3HAYCHUS UITH J10
OKOHYaHUSI BPEMEHU, YTO PAHbIIIC;

- TPaIueHT TOKa JJ0 KOHEYHOH TUIOTHOCTH 32 3aJJaHHOE BPEMS;

- mycTas oneparus (KOHEI IporpaMMmabl).

[IporpamMma coxpaHsieTcs B IHEpProHe3aBHCHUMOW mHamsaTH. JlJig XpaHEHHUs MpOrpammbl
npeaHazHayeHsl 250 sueek maMsaTH. B kakmoil siueiike MOKeT HaXOAUThCS OJTHA OTIepaLIUs.

[IporpamMma mpencrtaBisieT coOOHW  MOCIEAOBATENbHOCTh  ONEpaluii, 3aJaHHBIX
nosib3oBareneM. JlaHHas MOCIEAOBATENbHOCTh JOJKHA ObITh HENPEPHIBHOM, T.€. olepanuu
JTOJKHBl HAaXOJUTCS B SYeWKaX MaMsITH, HENPEPHIBHO CIEAYIOMUX APYyr 3a IpyroM, 0e3
IIPOITYCKOB.

B mamsTi MOXHO COXpaHATh HECKOJIBKO MPOrpaMM (HapUMEp, AJISl Pa3HBIX MPOIECCOB).
VY kax 0l mporpammbl OyJ1eT CBOI HOMeEp CTapTOBOH onepanuu. OTAESATh OJHY IpOrpaMmy OT
JIpYTo# J0JKHA OJTHA MIIM HECKOJIbKO oneparuil «[lycras omeparus».

[Ipu nmporpaMMupOBaHUN MOXHO BBIOMpPATh HOMED IlIara IporpaMmsbl (HOMEp OIeparyu)
KHONIKAMHU «<=» U «=>» noja unaukatopom «HOMEP». Homepa omnepauuii ot 100 go 199
0TOOpaXXaroTCsl Ha MHAMKATOpe Kak «XX.», Homepa omnepanuii ot 200 g0 250 oTobpakaroTcs Ha
uHANKaTOpe Kak «X.X.», T.€. KOMUYECTBO JACCATUYHBIX TOUEK 3aMEHSIET B HOMEPE pa3psi/i COTEH.

[locne BBOja omepanuu B NaMsATh, HOMEp ONEpallMd aBTOMATHYECKU IMEPEXOIUT Ha
CIEAYIOLIUN.

JIMUTeNnbHOCTD JTI000H onepanuu He MOXET MPeBbImaTh 65535 CeKyH, 4TO COCTaBIISIET
18 yac 12 muH 15 cek.

2.5.10 BbIxox M3 pekuMa NPOrpaMMHUPOBAHUS OCYIISCTBISICTCS ITYTEM HaKaTHs
kHonku «CBbPOCy, nubo nporpammupoBanuem onepanuu «llycras oneparus».

25.11 TIporpaMMupoBaHHe omepanuu «YCTaBKa TOKAa WJIM HANPSIKEHUS [0
OKOHYAHUSA BpeMEeHH»

VYcranaBnuBaeM  3Hau€HUs  TOKA, HANpsOHKEHUS M JUIMTEIBHOCTh  ONEpaluu
COOTBETCTBYIOIIMMHU KHOMKaMmH. {7 BBOJA Oomepanuy B MaMsATh HEOOXOAUMO HaXaTh KHOIKY
«BBO/I».

2.5.12 IlporpammupoBanue omnepanun «['pagueHT Toka W/WJIM HANpPSIKEHUsS 10
KOHEYHOI'0 3HAYEHHS 32 3aJaHHOe BpeMsD)

VYcraHaBnMBaeM KOHEUHBIE 3HAUYEHHS TOKA, HANPSDKEHWS U JJIMTEIBHOCTH OIepalun
COOTBETCTBYIOIIMMH KHOTMKaMHu. (i1 BBOJA omepamyi B MaMATh HEOOXOAMMO Ha)XaTh KHOTIKY
«BPEMA/3APAT».

HeoOxonuMo yuuThIBaTh, YTO HauyajdbHBIE MapaMeTpbl JUIsl 3TOM omepanuu OepyTcs H3
MpeIbIAyIIel onepalny, Mo3TOMY Tepe]] onepalueil MIaBHOro N3MEHEHUsI HE0OXO0AUMO, YTOOBI
ObLy1a BBITIOJIHEHA OIepalysl YCTaBKH.

Jlis HOpPMAaJIbHOTO BBHITIOTHEHHS OMEpalui JOJDKHBI OBITh OTJIMYHBI OT HYNS TOK,
HaNpsDKEHUE U JUTUTEBHOCTD OTepaIiiy.

2.5.13 IlporpammupoBanue onepanuu «Pesepc»

Ora omepanus He MMeeT MapameTpoB. [ BBoAa omepanuu B HamsITh HEOOXOAUMO
HaxxaTb KHONKY «PEBEPCy.
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[Ipu BBIMOTHEHWHM MPOTPaMMBbI JaHHAS OIMEpalusi Bcerga OyaeT UMETh JIUTEIBHOCTH
(TPOAOIIKUTENHHOCTD MPOIIECCa MEPEKITIOYCHUS TOJIIPHOCTH BBIX0AA) 2 CEKYH/IBI.

2.5.14 TlporpamMupoBaHHe ONepalul «YCTaBKAa TOKAa, MOKA HANpsiKeHHe He
JAOCTUTHET 32JaHHOI0 3HAYEHUS WJIH 10 OKOHYAHUS BPEMEHHU, YTO PaHbIIIe»

VYcranaBinuBaeM 3Ha4YE€HHS TOKA, MPEEIbHOIO HAMPSHKEHUS! U IMTEIBHOCTh OTNEpALU
COOTBETCTBYIOIIMMH KHOMKaMu. J[7Is BBoma omepanuu B MaMsITh HEOOXOJUMO Ha)XaTh
oaHoBpeMeHHO KHomku «OITLSA» u «BBO/I».

2.5.15 IIporpammupoBaHue onepauuu «be3ycioBHbIH mepexoan»

Knonkamu «MUH» u «CEK» ycranaBnuBaem HoMep omepaiuu (1ara), K KOTOPOMY
HeoOxoaumo niepeiTu. JlomycTumelii quana3on HomepoB omnepaiuu: ot «000001» mo «000250.
Jlis BBOAa omepanuu B MaMATh HEOOXOJMMO HakaTh ojgHoBpeMeHHO KHomku «OITHUA» u

«HOMEP =».

2.5.16 TporpammupoBanue onepanun «KoHeuHbIii HHKI»

Kuonkamu «MHWH» u «CEK» ycranaBnuBaem HOMep omepaunuu (mara), K KOTOPOMY
HeoOxoaumo niepeitTu. Jlomyctumelii quanazon HomepoB omnepaiuu: ot «000001» mo «000250.
Ha wunaukatope «TOK» ycranaBnmuBaeM KOIM4eCTBO MOBTOpeHHi. [[ns BBOAa omepauuu B

namsATh HEOOXOAMMO HaxkaTh oiHOBpeMeHHO KHonku «OIIHMA» u «<HOMEP <».

2.5.17 IIporpamMupoBaHue onepanuu «YCTAHOBUTH HAMNpPsKeHUe, U3MEPUTH TOK,
paccUYUTaTh IVIOIIAAb U 1aTh YCTABKY IJIOTHOCTH TOKa)

VYcraHaBnMBaeM 3Hady€HUE HANpsDKEHUS, NPU KOTOpoM OyaeT H3MepeH TOK; Ha
unaukatope «TOK» ycTaHaBiuBaeM 3Hau€HUE IUIOTHOCTH TOKa, KOTOPOH 3TO HaIpsDKEHHE
COOTBETCTBYeT (IUIOTHOCTh TOKa YycraHaBiauBaeTcss B mnpenenax «0001»—«0099», dro
coorBercTByeT 3HadeHmsM 0.1-9.9 A/nM°, COOTBETCTBEHHO); 3aaéM IPOIOIIKHTEIHLHOCTD
YCTaBKM HaNpsOKEHUs IIepesl U3MEPEHUEM TOKa.

Jly1st BBOJIa omepaiy B maMsiTh HEOOXOIUMO HaXKaTh oJlHOBpeMeHHO KHONKU «OITLN»

u «HAITPSOKEHUE =>».

25.18 [IIporpamMupoBanue omnepanud «YCTaBKa IUIOTHOCTH TOKa, TMOKa
HaNpsi’KeHWe He JOCTUTHET 3aJaHHOr0 3HAYeHMsl WM [0 OKOHYAHUSI BPEMEHH, 4TO
paHbIIe»

YcTaHaBnuBaeM 3Ha4YeHHs] TUIOTHOCTH TOKa (TUIOTHOCTh TOKa BICTaHaBnHBaeTc;I B
npeaenax «0001»—«0099y», uro coorBercTByeT 3HaueHusiM 0.1-9.9 A/am°, COOTBETCTBEHHO),
MpEeAEIbHOIO HANpsDKEHHUS] U JUTMTENBHOCTh OIEpaluy COOTBETCTBYIOLIMMU KHONKaMmH. Jlis
BBOJIa OIEpalid B TMaMsiITh HEOOXOAMMO HaxaTh OAHOBpeMeHHO KHomnku «OIMIUA» u

«HAIIPAXEHUE <».

JUis KOpPEKTHOTO BBINOJIHEHUS JIaHHOW ollepalud HEOO0XOAMMO, 4TOObl 1O HEE B
nporpaMMe XoTsl Obl pa3 Oblja BBIIOJHEHA Omepanus «YCTAHOBUTh HAaNpsiKeHUe, H3MePUTh
TOK, PAaCCUMTATh INIOIIA/Ib U JaTh YCTABKY IUIOTHOCTH TOKa», [P 3TOM HE 00s3aTebHO,
4TOOBI 3TH ONEpaIiU CIE0BATH HEMOCPEICTBEHHO APYT 32 IPYTOM.

2.5.19 MMporpammupoBanue onepauun «I'pagneHT ToOKa 10 KOHEYHO# MJIOTHOCTH 32
3alaHHOE BpeMs»

VYcTanaBnuBaeM KOHEUHbIE 3HAUEHUS MJIOTHOCTH TOKA(IUIOTHOCTh TOKA YCTaHABIIMBAETCS
B npeaenax «0001»—«0099», uto coorBercTByeT 3HaueHusM 0.1-9.9 A/IM®, COOTBETCTBEHHO),
HaIPSDKEHUS U JUIMTEIIBHOCTD ONEPallMi COOTBETCTBYIOIMMHY KHONKaMu. JlJI1 BBO/Ia onepamuu B
namsTh HEOOXOAMMO HaXkaTh 0fHOBpeMeHHO KHOMKHU «OITLUSA» u «BPEMSA/3APS [I».

HeoOxonuMo yuuThIBaTh, YTO HayajdbHbIE MapaMeTpbl AJS 3TON omepauuu Oepyrcs U3
npeabIAyIIel onepariy, Io3TOMY Mepel onepanueil MIaBHOro W3MEHEHHs KeJaTeIbHO, YTOObI
ObLy1a BBITIOJIHEHA OTepalys YCTaBKH.

JUisi KOppPEKTHOTO BBINOJIHEHHs JIaHHOM OIepaluyd HeoO0XOoauMo, 4ToObl 10 He€ B
nporpaMmme XoTs Obl pa3 Obula BBIIOJIHEHA onepalus «YCTAHOBUTH HANpsiKeHHe, U3MEePHUTh
TOK, PACCYHUTATh IUIOIIAAb M JaTh YCTABKY INIOTHOCTH TOKAa», IIPU 3TOM HEOOs3aTebHO,
YTOOBI 3TU ONEPALMH CIIEJOBATIN HEOCPEACTBEHHO IPYT 32 APYrOM.
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2.5.20 IIporpammupoBanne onepanuu «Ilycras onepanus (KoHel NPoOrpaMmbi)»

Orta omnepauus HE UMeeT nmapameTpoB. BBoJ B MaMsATh BBINONHSETCS MOCIEI0BATEIbHBIM
HaxxatueM KHomnok «[IPOI'», «OIILWA». Ilpu 3TOoM B onepaiuio, CIeAyrOIIyl0 3a TEKYIIEH,
3aMUIIETCs] KOMaHIa «KOHEI[ IPOTpaMMbl», a BBIIPSIMUTENb MEPEIIeT B PEKUM TOTOBHOCTH.

2.5.21 TIpocMoTp mIaroB mporpamMmbl MOXKHO OCYIIECTBUTH B PEKUME TOTOBHOCTU HITU
peXHME NPOrpaMMHUPOBAHUS HAXKATUEM KHOTIOK «<=» U «=>» 1o uHaukatopom «HOMEP».

Onepanuy  ycTaBKU OTOOpakaroTcss 0€3 MUTalIIuX UWHAUKATOpoB. Ilpu 3TOM
unaukatopsl «TOK», «HATIPSDKEHUE» u « BPEMSI» oTobpakaroT mapaMeTphl Oneparum.

Omnepanus rpagueHTa oToOpaXkaeTcs: muraromuM uHaukatopoM «BPEMSy. Tlpu stom
unaukatopsl «TOK», «HATIPSIDKEHUE» u «BPEMSI» oToOGpaskaroT mapameTphl Oleparyu.

Jliis omneparuii, onepupyrOMMX IUIOTHOCTRIO TOKa, Ha nHauKarope « TOK» oTtoOpaskaeTcs
«d=X.X».

Jlnst  omepamuii, YCTaHaBIMBAIOUIUX TMPEACIbHOE HAIMpPSHKEHUE, HA HHIUKATOPE
«HAIIPSAXXEHUWEY otobpaskaercs «OeryIas» necaTuiHas TOYKa.

Omnepamusi peBepca otoOpaxkaercss muratromuM uHaAukatopom «PEBEPCy». Ilpu stom
nnaukaropsl «TOK», «HAITPSO)KEHUE» u « BPEMSI» noraiiensi.

Omneparusi  «O€3yCHIOBHBIM TEPEXO» OTOOpakaeTcsi Kak MUTAIONMd  HOMEp Ha
unaukarope «BPEMSI/3APS []»

Omepamusi  «KOHEIl TMPOrpaMMbl»  OTOOpakaeTcsi Kak omepanus C  HYJEBBIMU
napaMeTpami.

25.22 B pexnMe BBINOJHEHHS] MPOrpPaMMbl arperatr OCYIIECTBISET padoTy I10
MpeBapUTENbHO 33JaHHOI mporpamme (IocIeA0BaTeIbHOCTH ONepaIuil).

[lepexom B 93TOT pEXUM OCYHICCTBISETCS M3 PEKHMAa TOTOBHOCTH CIEAYIOIICH
MOCIIE0BATEIHbHOCTHIO JCHCTBHIA:

- BBITIOJIHUTH TECTUPOBAHHUE CHJIOBBIX MOJIYyJIeH, eciii HeoOxoaumo, KHOnKoi « TECTy;

- BBIOpaTh HOMEp CTapTOBOM ONepalMyd HaXaTHEM KHOMOK «&&<=» U «=>» IN0J
unaukaropom «HOMEP»;

- 3aIlyCTUTh IPOrpaMMy Ha BBINOJIHEHHE HaxkatneM KHonku «CTAPT».

[Ipn BeIMONHEHMM mnporpamMmbl OynyT murath UHAMKATOpPBl «IIPOI» um «CTAPT»,
0TOOpaXkaThCsl BpeMs BBIIIOJTHEHUS ONEpallii U TEKYIMe BbIXOJHbIE MapaMeTphl arperata (TOK,
HaIpsKEHUE, TIOJIIPHOCTH ).

IIprocTaHOBUTH BBIIIOJIHEHUE INPOTPaMMbl MOKHO OJHOKPAaTHBIM HaXXKaTHEM KHOIKU
«CTOII». ITpu 3ToM O6yayT cBeTuThes HenpepblBHO UHAUMKATOPHI «[IPOI'» u «CTOID» u mMurars
«CTAPT». IIpogomkuTh BBIIOJHEHUE NPOrpaMMbl MOKHO HakaTueM KHonku «CTAPT», ecou
HE Ha)XMMaJUChb HHMKakue Apyrue KHOnkuU. Eciu apyrue KHONKM HaXUMallMCh, TO IOCIE
Haxxatusa kHonku «CTAPT)» nporpamMa 3amycTUTCs ¢ caMoro Havaja.

[Tocne oxoHYaHUs MporpamMMbl arperaT aBTOMATUYECKU BBIKIIOYUT CHJIOBBIE MOAYJIH U
NEPEUIET B pEXKUM F'OTOBHOCTH.

2.5.23 TopsiioK Tepexo/I0B MEXKy PeKUMaMH

B pexume roroBHOCTH cpa3y IOCIE€ BKIIOYEHHs arperara Wi INepe3anycka CUCTEMBI
ynpaBiaeHus: Heo0Xx0uMO BbIMOIHUTH KoMaHay « TECT» HaxaTueMm COOTBETCTBYIOIIEH KHOIIKH.
ITo »oTOlf KOMaHAE CHUCTEMA YNPABICHUS AaBTOMAaTHYECKH OIO3HAET U AKTUBU3UPYET
MOJIKJIFOUEHHBIE CUJIOBBIE MOJYJU. B 3aBUCHMOCTH OT KOJM4ecTBa OOHapYKEHHBIX HCIPABHBIX
CHJIOBBIX MOJIyJIeil OyIyT CBETUTHCS HETIPEPBIBHBIM 3€JI€HBIM IIBETOM CBETOIUOBI «1», «2», «3»
U «4». B HEKOTOpBIX clydyasx CHJIOBBIE MOAYJIH MOTYT ObITh HE OOHApyXeHbI C IEPBOrO pasa.
OTO MONMYCTHMMO, B TaKOH CUTyallMM HEOOXOAMMO TMOBTOPUTH TecTHpoBaHHWe. Jlias OJ0KOB,
pacCUYMTAaHHBIX Ha MOMIHOCTH 10 10 kBT, moakiroyaercss TOJNBKO OJWH CUJIOBOM MOIYJb, HA
MIEPBBII KaHaJ.

Ilepexon B pe:kMM NPSIMOr0 YNpaBJICHUSI OCYILIECTBIIIETCS U3 PeKMMa FOTOBHOCTH
HaxkatrueMm KHONKK «OITLIS».
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Ilepexon B pexxuM ynpaBJieHHSI B peajlbHOM BpPeMeHHM OCYUIECTBIICTCA U3 PeKHMA
NpSAMOro ynpasjeHusi HaxxatueM KHOonku «CTAPT».

Ilepexon B  pexuM  HACTPOMKH NapaMeTPOB  arperara  OCYLIECTBIISIETCS
oaHOBpeMeHHbIM HaxkaTueM KHomok «CTOII» u «BPEMSI/3APS/]» Bo BpeMs BKIIOUCHUS WA
«cOpocay mynbTa.

Ilepexon B pekuM NPOrpaMMHPOBAHMA OCYILECTBISETCS U3 PeKHMa NPSIMOIo
ynpasJjieHus1 HaxxatueM KHonku «I[TPOI'.

Ilepexon B pekUM BBINOJHEHHS] MPOIrPaAaMMbl OCYILECTBISIETCS W3 PEKHMA
roropHoctu HaxarueMm kHonku «CTAPT». Ilepen craprom nporpammsl kHonkamu «HOMEP»
MOYKHO BbIOpaTh HOMEp OIEpaLH, ¢ KOTOPOl HAYHETCS BHIIOJHEHHUE IIPOTrPAMMBI.

Beixon u3 m11000r0 pexuMa MpOU3BOJAUTCSA B MOCIEIOBATEIBHOCTH, OOPaTHOM MOPSIKY
BXOJIa B PEKUM.

2.5.24 B pexxumax TOTOBHOCTH, MPSIMOTO YIIPABJICHUS, YIPABJICHUS B PEaTbHOM BPEMEHH
U BBIIIOJIHEHUS IPOTPaMMBbI OIIEpaToOp MOXKET KOHTPOJIMPOBATh BEIUUNHY AMmnep-uacoB (Ammep-
CEKyHJ), BBIJJAHHBIX arperaroM B Harpy3ky. OTa BeJIMYMHA SBJISETCS HAaKaIUIMBAEMbIM
apaMeTpoM, 3Hau€HHe KOTOPOro He OOHYJseTcs Jake PU OTKIFOUEHUH MTUTAHUS arperaTos.

JUia oOHyneHusi cueTyuka (Hayaja cuera) cleAyeT, YAEepXKHUBas HaKaToM KHOIKY
«BPEMSI/3APAl», Haxate u otnycTuth KHONKY «CBPOC». ABTOMaTnueckoe OOHYJEeHHE
CUYETYMKA MOXET IMPOU3BOJIUTHCSA MPU 3aMyCKE OINEPaTOPOM IPOrPaMMBbI, B 3aBHUCHUMOCTH OT
HACTPOEYHOTO napameTpa 7 Tabi.4.

2.6 IHopsimok padoThI c YIPOILIEHHBIM nyJIbTOM

arperara «Ilyascap IIpo Jlaum»

2.6.1 YmpomeHHBI MyJNbT YIPaBICHUS MOXXET HAXOOUTHCS B CIEAYIOMIMX pPEXHMax
paboTHI:

- P€:KMM I'OTOBHOCTH;

- Pe:KMM yYIIPABJICHHSA ;

- Pe:KMM BbITIOJTHEHUsI IPOTPAMMBI;

- Pe:KMM HACTPOMKH IapaMeTPOB arperara.

2.6.2 B pexuMe TroTOBHOCTH ITIyJbT HAXOAWUTCS Cpa3y TOCIE BKIIOYECHUS HIIH
nepesanycka OJoKa ympaBiieHHs arperata. B sToMm pexume Ha BceX HM(POBBIX MHIUKATOPax
otoOpaxatoTcsi cuMBOJIbl «0». OcTanbHbIE MHJIMKATOPHI HE CBETATCA. BBIMpsAMUTENbh B 3TOM
PEKHUME OCTAHOBIIEH.

2.6.3 B pe:xxume ynpaBieHUs ITyJIbT MTO3BOJISIET KOHTPOJIUPOBATH HAJMUUE, BEINYUHY U
MOJIAPHOCTH (/1711 arperaToB, OCHAILEHHBIX OJOKOM peBepca) BBHIXOAHOIO TOKA U HANPSKEHUS
arperaTa BBINIPSAMHUTEILHOT0. B 3TOM pexumMe npon3BOANTCS yrpaBieHue paboTol arperara.

Jlisa mepexoja B 3TOT PEKUM CIEAYeT B PEXUME TOTOBHOCTH OJHOKPAaTHO HaXXaTh
kHonky «CTAPT/CTOII». Haunercs mpouecc TeCTHpOBaHMS CHIIOBBIX Mopaynedl. B ciyuae
ycnemHoro BbinojgHeHus: TectoB, uHANKaTOp «CTAPT/CTOID» Oyner HenmpepbIBHO CBETUTHCS
3€JIEHBIM LIBETOM.

Ecnmu unauxatop «CTAPT/CTOIID» He cBeTuTCs, HEOOXOIMMO NMPOBEPUTH BKIIOYEHO JIN
NUTAHUE CHJIOBBIX MOAyJed, u 3aHoBO HaxaTh KHONMKY «CTAPT/CTOII» mis moBTOpeHus
TECTUPOBAHUS.

3arem HCO6XO,[[I/IMO YCTAaHOBUTH 3HAUCHUA TOKA W HAIIPAKCHHA KHOIIKAMU UE» «=n.

[Tocne oTmyckaHMsl KHOHNOK «<=» «=>» HECKOJIBKO CEKYHJ OTOOpakaroTCs 3HAYEHUS TOKA U
HaNpsDKeHUs, YCTAaHOBJIGHHBIE OIEPaTOpOM, 3aT€M HAUYMHAIOT OTOOpaXaTbCs HW3MEpEHHBIE
3HAYEHUS.

Korna cunosbie Mmoaynu akTuBHbI, HHIUKATOp «CTAPT/CTOID» 6yner Murarth 3eJIeHbIM
I[BETOM.

Pabota BBIIPAMUTENSE OCTAHABIMBACTCS M BO30OHOBIAETCS HAKAaTHEM KHOIKH
«CTAPT/CTOII».
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B aToM ke pexxuMe MOCTYIHO YNPaBJIEHUE MOJSPHOCTHIO BBIXOJHOTO TOKA Ha)KaTHEM
kHonku «PEBEPC» (111 arperatoB, ocHaIlleHHBIX OJIOKOM peBepca).

2.6.4 B pexuMe BBINOJHEHHS MNPOrPaMMBbI arperar OCYIIECTBISET pPadoTy Mo
IpeBapuTeNIbHO 33JaHHON Iporpamme (mocienoBaTeNbHOCTH onepanuit). [IporpammupoBanue
arperara ocymiectBisiercs ot [11Y IIpo nubo mHOro BHENTHETO KOHTPOJLIEpa.

[lepexon B 3TOT PEKUM OCYLIECTBISETCS M3 pEXKHMa T'OTOBHOCTH Ha)XaTHEM KHOIKHU
«OIIOUSA». TTporpamma 3amycTUTCS € 111ara, HOMEP KOTOPOTo 3aJaH HACTPOCYHBIM TapaMeTpPOM
«HomMep HayalbHOTO 11ara MporpamMmbl».

[Tpu BeImoHEeHNH TTporpamMmbl Oynet murath uHaAuKaTop « [ IPOICPAMMA».

[Tocne oxoHYaHUs MPOrpaMMbl arperaT aBTOMATUYECKU BBIKIIOYUT CHIJIOBBIE MOAYJIH U
MEPEUJIET B PEKUM TOTOBHOCTH.

[IpuHynuTEeTbHO OCTAaHOBUTH HporpamMmy MoKHO HaxkaTtuem KHONku «CTAPT/CTOID»
i «OITL S ».

2.6.5 B pexumMe HACTpPOIiKM NapaMeTpoOB arperara JIOCTYITHa HAacTpOWKa aapeca
YIPaBJIsieMOro YCTPONCTBA U CKOPOCTU OOMEHa.

Jliig mepexoia B 3TOT PEKUM HEOOXOIMMO COONIOAATH CIEIYIOIIYIO MTOCIE0BATEIbHOCTh
JICUCTBUI:

- BBIKJTFOYUTH MMUTAHUE BBIPSIMUTEIS;

- OZIHOBPEMEHHO HaxkaThb U ynepxkuBath kHonku «OIILA» u HAIIPSDKEHUE «=»;
- yZlep’KUBasi KHOIIKHU Ha)KaTbIMH, BKIIFOUMTh TUTAHUE BBIIPSIMUTEILS.
Haunyt omHoBpemenno murats uHaukatops! «OILA» u «CTAPT/CTOID».

Knonkamu «&=» «=» nox unaukaropom «HAIIPSXKEHUE» nHeoOxomumo BBIOpaTh

HOMEp IapameTpa, 3aTeM KHOIKAMH «<=» «=>» noJ uaaukatopom «TOK» BbIOpats Tpedbyemoe
3HaYeHUWe mapamerpa (oroOpaxkaercs B JeCATHYHOM (opMaTe) W HaXKaTb KHOIKY
«CTAPT/CTOII» nis 3anioMUHAHUSL.
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Ta6numa Ne5
Homep Ha3zBanue BapuaHThbl 3HaYeHus
napaMerpa
1 Agnpec ycTpoiicTBa Ot 1 1o 99
4800
9600
14400
19200
2 CxopocTb 0OMeHa 28800
38400
57600
76800
115200
7001 (7-N-1)
7002 (7-N-2)
Pesxxum 8001 (8-N-1)
3 IOCJIEN0BATEIHFHOTO 0821 (MODBUS RTU 8-E-1, EVEN PARITY)
opTa 0802 (MODBUS RTU 8-N-2, NO PARITY)
(ITepBast undpa — KOIUIECTBO OUT JaHHBIX;
HOCJEHsS] — KOJIMYECTBO CTON-O0HT)
0 | Her ynpasienus
1 Ectp +24B — pabota arperara paspeiicHa.
Her +24B — pabora arperara 3amnpeiieHa, OCTaHOB.
Ectp +24B — pabota arperara paspeiicHa.
Hert +24B — npuoctanoBka paboThI arperara, rnaysa, ¢
AnropuTt™ paboTsI 5 BO300HOBJICHHEM PAOOTHI MTOCIIE TIOSIBICHNS CUTHAJIA
4 BXO0/1a BHEIITHETO +24B Ha BX0J€ BHENTHETO YIPABICHUSL.
YIpaBICHUS Mo>XHO IPUMEHSTH TOJILKO IpH paboTe arperara B
PESKHME YIpaBICHUS B PEalbHOM BPEMEHH.
3 Ectp +24B — 3anmyck nporpammsl ¢ mara 1.
Her +24B — ner peakuuu.
4 Ectp +24B — 3amyck nporpammel ¢ mrara 1.
Her +24B — octaHoB nporpamMmBsl.
Ot 0 1o 20 cexyHn
JnutenbHOCTH cUrHana
5 OKOHYAHMS (M TenbHOCTD BKIIIOUEHHS pelle, KHOPMaIbHO OTKPBITHIE)
KOHTaKThl KOTOPOT'O BBIBEJIEHbI Ha pa3zbeM «RS-485y», npu
IIPOTPaMMBbI
OKOHYAaHUU paboThI MPOrpaMMBl)
6 Pexwum paGoTs 0 | BcTpoeHHBIH cHeTYHK YUUTHIBAeT AMIIEP-4achl
CUETYMKA 3apsA/a 1 | BcTpoeHHBIH CUETUYHK YUUTHIBAeT AMIEp-CeKyH bl
7 Pexum oOHyIeHNS 0 | ObHyneHue TOIBKO BPYUIHYIO (cM. 11.2.5.24)
CYETYMKa 3apsja 1 | OOHyneHHe aBTOMATUIECKH IPU CTAPTE IPOTrPAMMEI
Pazpemenue 0l
0CJIe BOCCTAaHOBJICHHS IIUTAHUS — OCTAaHOB
8 MIPOAOIDKEHUS PAOOTHI
rocJe Bo300HOBJIEHHS 1 [Tocne BoccTaHOBIEHHS MUTAHUS — NPOJOJDKEHUE
TTUTaHUS paboTsI

Anpeca, ckopocTd 0OMeHa M PeXKHUMBI ITOCIIEI0BATENIbHBIX TOPTOB IMYyJIbTa BBIHOCHOTO U
arperara BbIIPSIMUTEIBHOIO JOJKHBI COBIIAIATh.

Jyig Toro, 4ToObl M3MEHEHUs MapaMeTPOB BCTYNWIH B CHITYy, HEOOXOAMMO BBIKIIIOUUTH U
3aHOBO BKJIIOYMTH arperar.

Ecnu arperar ocHameH ONIMOHAIBHOM KHONKOW aBapHilHOM OCTAaHOBKH, TO IS
napamerpa «4» T0JHKHO ObITh BEIOpaHO 3HaUeHHE «1».

2.6.6 TTopsioKk mepexo10B MEKIY PeKIMaMHU.

B pexmMe roToBHOCTH Cpa3y IOCIe BKJIIOUEHHs arperara HeoOXOJMMO BBIIOJIHHUTH
TECTUPOBAaHUE CUIIOBBIX MOyJeil HaxkaTtueMm kHonku «CTAPT/CTOID».

Ilo 3T0i1 KOMaHJE cUCTEMa YNpPABIEHUS aBTOMAaTUYECKH MPOTECTUPYET U AKTUBU3UPYET
MOJIKJIFOUYEHHBIE CHUJIOBBIE MOAYJIH. B HEKOTOpBIX ciy4asX CHJIOBBIE MOJIYJIU MOTYT OBITH HE
oOHapy>KeHbl C MEpPBOro pasza. DTO JOMYCTUMO, B TaKOW CHTyallMd HEOOXOAMMO MOBTOPUTH
TECTUPOBAHUE.

IIpu ycniemHOM BBIIIOJIHEHUHU TECTOB arperar NeEPEXouT B PeKUM YIIPaBJICHUS.

000 «HABMKOM» P®, 150007, r.dpocnaenb, yn.YuuBepcuteTckas, 21, Ten./dakc (4852) 741-121, 741-567 22



PykoBOACTBO MO aKCnyaTauun arperaTa BolinpsaMuTensHoro «MyJIbCAP»

Ilepexon B pekuMM BBINOJHEHHS] TNPOIrPaAaMMBbl OCYILECTBISETCS W3 PeKHMA
yIpaBJIeHUS WY PeKUMA rOTOBHOCTH HaxxatueM KHonku «OITLHS». [Iporpamma 3amycturcs
¢ 1-i1 onepauuu.

[lepexon B  pexXuM  HACTPOMKH IapaMeTpPOB  arperara  OCYILECTBIISIETCS
OJIHOBPEMEHHBIM Ha)kaTueM U ynaepkanueM kHomnok «OIILWA» u «HAIIPSXKEHUE =» Bo
BpeMs BKJIIFOUEHUS arperara.

2.7 Tlopsiaiok padoTshl ¢ ynpouleHHbIM myabToM arperara «Ilyabcap»

2.7.1 YupomeHHBIH MylbT YIPaBICHUS MOXKET HAXOOUTHCA B CIEAYIOMIMX pPEXHMax
paboTHI:

- Pe:KMM I'OTOBHOCTH;

- Pe’KUM yHpaBJIeHHS.

2.7.2 B pexuMe TrOTOBHOCTH IyJbT HAXOAWUTCS Cpa3y TIOCIE BKJIIOYEHUS WIIH
nepesanycka 0Jl0Kka yIpaBieHHs arperata. B sTom pexxume Ha BceX HU(PPOBBIX MHAMKATOpax
otoOpaxatrorcsi cuMBoIbl «0». OcTanbHblE MHJIUMKATOPHI HE CBETATCA. BBIIpsAMUTENb B 3TOM
peXUME OCTAHOBJIEH.

2.7.3 B pe:xxume ynpaBJjieHUs IIyJIbT MTO3BOJISIET KOHTPOJIMPOBATH HATHYHUE, BETUIUHY H
MOJIIPHOCTH (M1l arperaToB, OCHAIIEHHBIX OJIOKOM peBepca) BBHIXOJHOTO TOKA U HAMPSKEHUS
arperata BBIIPSMUTEIHHOTO. B 3TOM pexrmMe mpou3BOANTCS yrpaBieHue paboToi arperara.

Jlns mepexoga B 3TOT PEXHUM CIEAYyEeT B PEKHUME TOTOBHOCTH OIJHOKPATHO Ha)XaTh
kaHonky «CTAPT/CTOII». Haunercst mporiecc TeCTHpPOBAaHMS CHJIOBBIX Moaylieid. B cmydae
ycnemHoro BoinoiHeHus: TectoB, uHANKATOp «CTAPT/CTOID» Oyner HempepblBHO CBETUTHCS
3€JIEHBIM LIBETOM.

Ecnu unaukatop «CTAPT/CTOIID» He cBeTuTCs, HEOOXOIUMO MPOBEPUTH BKIIOYECHO JIN
NUTaHUE CHJIOBBIX MOAyJieH, u 3aHoBO HaxkaTh KHONKY «CTAPT/CTOIIl» mns moBTOpeHHs
TECTUPOBAHUSL.

3areM HEOOXOAMMO YCTAaHOBHMTH 3HAUEHMsI TOKA U HAIPSDKEHUS KHOMKAMHU «&=» «=>».

[Tocne oTmyckaHHsl KHOMOK «&=» «=>» HECKOJIbKO CEKYHJ OTOOpakaloTCs 3HAYEHUs TOKa U
HANpsDKEHUS, YCTAHOBJICHHBIE OIEPaTOpOM, 3aT€M HayMHAIOT OTOOpa)xaTbCcs H3MEpPEHHbIE
3HAYEHUS.

Korna cunossie Moaynu aktuBHbI, HHAUKAaTOp «CTAPT/CTOII» Gyner Murath 3e1€HbIM
IIBETOM.

PabGora BbIIpsAMHUTENS OCTaHABJIMBAETCS U BO30OHOBISIETCS HAaXXaTHEM KHOIKHU
«CTAPT/CTOII».

B sToM ke pexume NOCTYHNHO yNpaBie€HHE MOJISPHOCTHIO BBIXOJHOIO TOKAa Ha)KaTHEM
kHonku «PEBEPCy (ju1s arperatoB, ocHaIIEHHBIX OJIOKOM peBepca).

2.8 Tlopsinok ynpasJieHus padotoii arperara «Ilyascap Jlai»

2.8.1 B pexuMme TOTOBHOCTH arperar TIIO3BOJSET BKJIIOYHTH pPabOTy arperata W
YCTaHOBUTH HEOOXOIUMbIE 3HAUCHHSI TOKA W HAMPSHKCHUS C STUMH MTapaMeTPaMH.

Haxxatuem kHomku «CTapT» BKJIIOYaeM pabOTy arperara, mpu 3TOM CBETHTCS HHIHUKATOP
«PABOTA».

JInst paboThl B pe)KUME CTAOMJIM3ANMM TOKA YCTAHABIMBACM PETYJISATOP HAMPSDKEHHS B
MaKCHMaJIbHOE TOJIOKEHHUE, a PETyISITOPOM TOKA YCTaHABIMBAaeM TpeOyeMoe 3HaYCHUE TOKa.

JInst paboThI B peKUME CTAOMJIM3AIMU HANIPSIZKEHUsI YCTAHABINBACM PETYJISATOP TOKa B
MaKCHMAaJIbHOE TTOJIOKEHUE, a PETyISTOPOM HalpsDKEHHS yCTaHABIMBAaeM TpeOyeMoe 3HaueHUe
HaINpPsHKEHHUS.

B aTOoM ke pexume JOCTYIHO YyNpaBieHUE IMOJSAPHOCTHIO BHIXOAHOTO TOKA Ha)KaTHEM
kHONIKH «PEBEPCy.

OcraHoB pabOThI OCYLIECTBIICTCS OJHOKPATHBIM HakaTHeM KHOMKH «CTOID».
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2.9 Pe:kuMbI CTAOMIM3ANMH TOKA U HANIPsIZKeHNs (YCTABOK)

2.9.1 Arperatel MOryT paboTaTh B pEKHME CTAOWIM3AlMU TOKA WU HAIMPSDKCHUS, B
3aBHCUMOCTH OT 33/IaHHBIX OIEpPaTOPOM BEPXHHUX IPEAETIOB TOKAa M HAMpPSDKEHUS, a TakkKe OT
COIIPOTHUBIICHUS HArPY3KHU. 3aJaHHBIEC OTIEPATOPOM 3HAUCHHSI TOKA M HAIPSKCHUS OTIPEIENISIOTCS
CUCTEMOH yMpaBlieHUS! KaK BEPXHUE IMpeAebl BBIXOJHOTO TOKa M HampspkeHus. T.e. mis Toro,
4TOOBI YCTAHOBUTH PEXKHUM CTAOMIN3AIMH TOKA, HEOOXOIMMO 3a/1aTh MAKCUMAaJIbHO JOIYCTUMOE
BBIXOJIHOE HampsbkeHue (Hanmpumep, MakcumanbHoe 3HadeHue 100 B) u 3naueHue cradbmimsanuu
Toka (Hampumep, 150A). Ecnu conpoTuBieHue Harpy3Ku IO3BOJIET BbLAATH YCTAaHOBJICHHbBIC
3HAYEHHUS TOKAa, MPU 3TOM BBIXOJAHOE HAMPSIKEHUE HE MPEBBICUT YCTAHOBJIEHHOI'O IOpora —
arperar OyJeT HaxOAMTbCA B pEXHME cTabuiau3anuu Toka. Eciu HanpspkeHue IOWAeT a0
YCTaHOBJIEHHOI'O IIOpOra, arperaT aBTOMAaTHYECKH IMepeieT B pexuM CTaduIn3alnuu
HaTPSKCHUS.

Pexum CTa6I/IJ'II/I38.I_[I/II/I HaIIPAXKCHUA 3a1aCTCA aHAJIOTUYHBIM 06p330M.

2.9.2 Cpa3y mociie yCTaHOBKH OIEPaTopoM 3HAYCHHI TOKA M HAINPSHKCHHS, (DaKTHUSCKU
BBbIJIJaBACMbIC Ha BBIXOJl arperara MnapaMeTpbl MOTYT HECKOJBKO OTJIMYAThCS OT 3aJlaHHbIX,
MOCKOJIBKY CHCTEME KOPPEKIIMU TpeOyeTcsi HEKOTOpoe Bpemsi (HECKOIbKO CEKYHH) IS
YCTaHOBKH PEKUMA.

2.9.3 ArperaTsl aBTOMaTH4e€CKH OTPAaHMYMBAIOT BBIXOJIHYIO MOIIHOCTB. [IpW mombITKax
3a7laTh 3HAYEHUS YCTABKM TOKA W/WIM HANpsHKEHUs, MPUBOAIIMX K BBIXOLY 3a Ipeieibl
JIOIIyCTUMOM MOIIHOCTH, arperar B TEYEHHE HECKOJbKMX CEKYyHJ aBTOMATHYECKH YMEHBIINT
BBIXOJIHOM TOK M/WJIN HAIIPSDKEHUE 10 JOIMYCTUMOIO YPOBHS.

2.10 TexHuveckoe 00CTy;KMBAHHE ATPEraToB

2.10.1 IIpoBepka TEXHHYECKOTO COCTOSIHUSI U OOCIY)KHBAaHHE CBOJIUTCS K IPOBEpKE
COCTOSIHUSI COEIMHUTENIBHBIX NPOBOJOB, KOpIyca, PajnaTOpPOB M BEHTWIATOPOB OXJIAXKICHUS.
[Ipy HaMMuUMM TOBPEXKIACHUM HEOOXOAMMO TMPHUHATH Mepbl K HUX ycTpaHeHuto. llpu
HEUCIPAaBHOCTH BEHTWIATOPOB MX CIEAYET 3aMEHUTh Ha aHaloruuHble. Hampsokenue nutaHus
BeHTWISITOpoB 220 B mepeMeHHOro TOKa, MaKCHUMajbHO JOMYCTHUMBIA HOTPEOIsSEeMBbIH TOK
KakJ10r0 BeHTussatopa 0,4A.

2.10.2 JJomyckaeTcsi HaJU4He HE3HAYUTEIbHBIX MEXaHUYECKUX TOBPEKICHUN KOpITyca
arperata, He MpenATCTBYIOIUX HOPMATbHOMY () YHKIIHOHUPOBAHHUIO.
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2.11 XapakTepHble HEMCIIPABHOCTH M MeTO/IbI X YCTPAHEHHUS

2.11.1 IlepeueHb BO3MOKHBIX HEUCHPABHOCTEH U METOJIbl UX YCTPAaHEHUS IIPUBEIICHBI B

Tabimie Ne 6.
Taoauma Ne 6

BHeliHUe NPU3HAKHU

HeucnpaBHOCTH

MeToabl yCTPpaHEeHUs

He Bxmrogaercs wiu
HCOXHNJaHHO
BBIKJIIOYACTCA

OTCYTCTBYET HaNpsKCHHUE
B 0/1HO# u3 (a3 B cetn 380
B, i OHO BEIXOIHT 32
JIOITYCTHMBIE MPEAeIhI

HpOBepLTe HaIIps’KECHUEC B
CCTH.

CpabarbiBaeT 3amura
pu paboTe HUKE
HOMUHaJIbHOU
MOIIHOCTH

OTCyTCTBYET HaNpsKCHHUE
onHoi u3 a3 B cetu 380B,
WJTH BBIXOJIMT 32
JIOTTYCTHMBIE TPEACIBI

[IpoBeputh Hamu4ne
HanpsDKEHUS U ero
COOTBETCTBHE CTAHAAPTAM MPH
paboTe Ha MaKC. TOCTUKUMOMN
MOIIHOCTH, ITPX KOTOPOH e111e
HE CpadaThIBaeT 3alUTa.

Arperar HE MOXKET
CTaOMIIN3UPOBATH
3HAUCHUE HATPSDKCHUS
WITH TOKa

IIpeBbiieno
MaKCcUMaJbHOE 3HaUeHUE
HaIMpsAKCHUS WA TOKA.

He skcmmyatupoBaTh arperat
[IpY 3HAYEHUAX TapaMeTPOB,
IMMPEBLIIIAIOIIUX MAKCUMAJIbHO
JIOITyCTUMBIE.

Ha cucremy ynpasnenust
BO3JICICTBYET CUJIbHAS
3JIEKTPOMarHUTHast
oMexa.

3a3eMJIUTh KOPILYC arperara.
VYbepure oT arperara Bce
WCTOYHUKHU CHIBHBIX
9JIEKTPOMArHUTHBIX NTOMEX.

Harpy3ka pe3ko meHsier
CBO€ CONPOTHBIICHHE.

Arperar npegHa3HauCH s
paboThI Ha HATPY3KY C TUIABHO
MEHSFOLIMCS
COIPOTHBIICHUEM.

Arperar He MOXeT
BBIJIATh
YCTaHOBJICHHBIE
OIepaTopoOM TOK W/WIIH
HaTpspKeHUE, W OHH
MTOCTETIEHHO
CHIDKAIOTCSA

Omnepatop 3amat
I1apaMeTphl yCTaBKU, IIPU
KOTOPBIX BBIXO/IHAS
MOIIHOCTh arperara
MPEBBIIIACT AOMYCTUMYIO.

He npeBbiiate Harpy3ky Ha
arperar.

ITocTosTHHO BO3HHKAET
ABapUIHBIN CUTHAI
«I[TIEPETPEB»

OnuH U3 BEHTUISTOPOB
CUCTEMBI OXJIAXKICHUS
BBIIIIET U3 CTPOSL.

3aMeHUTh HEHCIIPaBHBIHN
BEHTHJISTOP.

[TynbT BITpAMUTENS
HE pearupyer Ha
Ha)KaTUsl KHOIIOK

Toaxmrouen IV unu
YIPABJISIOLIUI KOMIIBIOTED

Otxirounts [11Y wmm
YIPABJSIIOLIUI KOMIIBIOTEP U
MOAOXKAATH IPU BKIIFOUEHHOM
BbIIpsAMUTENE 1| MUHYTY.

2.11.2. Tlo Bompocam, CBsi3aHHBIM C paOOTOH arperatoB cleayeT oOpamarbes Ha

NpeaAnpuATUC—U3rOTOBUTECIIb

no anpecy: 0OOO

150007,

«HaBuxkomy,

T.

Spocnasip,

yin.YHauBepcuretckas, 21. ten. (4852) 741-121, 741-567. E-mail: navicom@navicom.org.
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2.12 IIpaBuiia XpaHeHHUs1 M TPAHCIIOPTHPOBAHUS

2.12.1 Arperarbl JOOJDKHBI XPaHUThCS B TPAHCHOPTHOM ymakoBke. CoxpaHsSeMOCTb
arperatoB B TPAaHCIOPTHOM YIAKOBKE COCTaBiIseT oAMH rof. Ilocie mcredeHus ykazaHHOTO
CpOKa M HEOOXOJUMOCTHU JalbHEHIIEro XpaHeHuss HEeOOXOAMMO BCKPBITh YIIAKOBKY arperaros,
yOenuTbcsi B KAueCTBEHHOM UX COCTOSHUM W BHOBb YymakoBaTh. Ilpu HeoOxomumocTH
BBITMIOJHUTH TEXHUYECKOE 00CITy’)KUBAaHHUE arperaTos.

2.12.2 ArperaTbl JOJKHBI XPAaHUTBCS B 3aKPBITBIX IOMEIICHUSX C TEMIEpaTypoll He
amwke 0 °C npu HanbosbIIen Biaa)kHocTH Bo3ayxa 80% mpu temneparype 25 °C.

2.12.3 TlepeBo3ka arperatoB BO3MOXHA JIIOOBIM BHAOM TPaHCIOPTa, 0OECIICYHBAIOIIUM
COXPaHHOCTh UX B TPAHCHOPTHOU YIaKOBKE.

2124 B cootBerctBuu ¢ ['OCT 14192 Ha TpaHCHOPTHYIO VYIAKOBKY arperatoB
HAHOCSTCS MapKUPOBOYHBIC 3HAKU: «XpymKoey», «OcTtopoxHO», «bepeusb oT Biarny», «Bepx», u
MOJKET HaHOCUThCS «[loJHMMATh HETTOCPEACTBEHHO 3a TPY3».
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IMPNJIO’KEHHUE A
(obs13aTenbHOR)
DyHKIUOHAJbHASA 0JIOK-CXemMa
arperara BbIIIPAMUTEJILHOIO

ArperaTt BbINpPAMUTENbHbIN

“Nynbcap” P Eﬁ)

|
i
| Sl
I
I

|
|
|
I LKnHBLI
| ToKOBegylune
[ + -
ABC+N 1 1 2 3 4 5 7 | 5
l &
2 N
I L =
~380V | -4
50Hz : A |
| |
|
I 10 12 6 I
|
| |
|
: I nay
| |
|
| 13 9 l 14
|
| |
| |
|
|
| |
|
|

1 Tpexda3nslii cereBoit priibTp MU

2 Beinpsimurens TpexdazHbli

3 UnBeprop HINM

4 CunoBoil TpanchopmaTop

5 BeipsiMuTens BTOPUUHBII

6 biok cTabunn3anuu Toka U HalpspKEeHUsI

7 biok pesepca (omiusi)

8 Cxema KOHTpOJIsl TEMIIepaTyphl U Ieperpena

9 Cxema ympaBiieHUS

10 Monurop cetu Tpexdazubiii + N (OmInoHaIBHO)
11 YcTpoiicTBO 3alUTHOE MMYyCKOBOE

12 VicToYHMK NMUTaHUSA BTOPUYHBIX IIeTIeH

13 TlynbT yrnpaBieHUS ¥ WHIUKAIIAHN JIOKATbHBIN

14 TlynbT ynpaBiaeHUs ¥ UHIUKAIIMK BEIHOCHOM (OIS ) UM KOMIIBIOTEP
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HHPUJIOXKXEHUE b

(oOs13aTenBbHOE)

I'paduk HArpy304HOM CIOCOOHOCTH
arperaToB NpH BO3eiiCTBUYN MOHUKEHHOT'0
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