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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

BHUMAHHUE!

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

B cnydae, ecnu K BBIIPSIMUTEIBHOMY arperaTy He MOJIKII0YaeTCs
YAQICHHBIN MyJIbT WM KOMIIBIOTEP, 3aITUTHBIN KOXKYX pazbéma DB-9F
HE0OX0IMMO MOJICOCTUHUTH K pazbémMy DB-9M, ycranoBieHHOMY Ha
BBITIPSIMUTEIILHOM arperare.

BbIXxoHOE OTBEPCTHE 3aIIUTHOTO KOXKYXa HEOOXOAUMO 3ariylInuTh
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
asgpeaama «llynbcap lpo»

lMopsidok pabombl ¢ ynpouw,eHHbIM NyJsbLMOM azpe2ama
«lMynbcap lpo Jlatiim»

lMopsidok pabombl ¢ ynpow,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

Mpaeuna xpaHeHus1 u MpaHCcNopMupPo8aHusi

lMpunoxeHue A. ®yHKYuUuOHanbHasi 6510Kk-cxema agpeazama
ebInpsiMumesibHo20

lMpunoxenue b. paguk Hacpy3o4HOU crnocobHocmu
azpezama npu eo3delicmeuu MOHU)XXeHHO20
ammocghepHo20 OaerieHusi
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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «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.

[IpennpusiTHe-U3roTOBUTENb OCTAaBJIET 3a COOOW TpPaBO BHOCUTh W3MEHEHHUS B
KOHCTPYKIHUIO C IIEJIbIO YIIYYIIEHUS! TOTPEOUTEIbCKUX CBOMCTB U3CIHSI.

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 [Mpo] [JTanTt] XXXX/YYY Z - SS

Mpo [Tpu3Hak MoaM(UKAITUK ¢ BO3SMOKXHOCTBIO POTPaMMHPOBAHUS
Nanr [Tpu3Hak MoaM(UKAIIUH C YIIPOIIEHHOW CHCTEMOM yIIpaBIICHUS
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 YCIOBHSX:

— TeMrepaTypa okpysxaroiiero sozayxa ot 0 qo +35°C;
— OTHOCHTEJIbHAS BIAXKHOCTh Bo3yxa He 6onee 80% npu temneparype +25 °C.

1.1.4 AFpeFaTBI HC TMPpCAHA3HAUCHBI IS IIOCIICAOBATCIBHOIO WM MapaJlJICJIbHOT'O
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 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

1.1.6 Arperartbl npeaHazHadyeHsl uig paboTsl Ha BbicoTe 10 1000 MeTpoB Haj ypoBHEM
Mmopsi. IIpu pabore arperara Ha BbicoTe Oosiee 1000 mMeTpoB Haa ypoOBHEM 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;

— MaHeJb W3MEPUTENIBHBIX MPUOOPOB, OCHAIICHHAs MpuOopamMu, BHECEHHBIMH B PeecTp
CPEICTB U3MEPEHHUS (SBIAETCS OTIIEIbHBIM ONMIIMOHAIBHBIM U3/IEIMEM U MOCTABIISETCS 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,

) CUTHAIM3AIUIO (CBETOBYIO) O HAJIMYMU HAMPSHKEHUS MUTAOIIEH CEeTH, O BKIIOYCHHOM
COCTOSIHUM arperata, 00 aBapuilHbIX OTKJIIOUEHUSX;

JUISL PEBEPCUBHBIX arperaToB JOMOJIHUTEIBHO K MMyHKTaM a, 0, B, T, 11, €, XK:

3) CUTHAJIM3alUI0 (CBETOBYIO) O CMEHE MOJIAPHOCTH MOCTOSIHHOTO TOKA;

1) MEepEeKIII0YeHIE Ha PYYHOE WIIM aBTOMAaTUYECKOE PEBEPCUPOBAHHE;

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/IBHBIG arperatbl AOIOJHHUTCIBHO 0o0ecIeynBaroT PY4YHOC MW aBTOMATUUYCCKOC
PEBEPCUPOBAHNEC TOKA B HAI'pYy3KeE.

1.2.5 Arperarel, oOcCHalleHHbIE OJOKOM XpaHEHHs U  BBIIIOJHEHHUS IPOTPAMM,
JIOTIOJTHUTENBHO o0ecreynBaoT padoTy B peXHMME BBIOJHEHHMsS MporpamMMm. B mporpamme
3aJaeTcs IOCIEN0BAaTEIbHOCTh PEKUMOB pabOThI, HapaMeTpsl M JUIMTENBHOCTb KaKJOr0
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, OITMCAHHBIE B COOTBETCTBYIOLIEM pa3jiesie HacTosmero PO.
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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «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 €IMHOW KOHCTPYKLIUU B BUJE METAUINYECKUX OJIOKOB.

1.3.2 JlokaipHBIA MYJIbT YIPABJICHHUS MOXXET OBITh KOHCTPYKTUBHO BBITMOJHEH 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 TMOMOIIM HMITYJBbCHOTO BBICOKOYACTOTHOTO IHpeoOpa3oBaTess
MHBEPTOPHOI'O THUIA, IOCTPOEHHOTO MO CXEME «IIOJTHBIH MOCTY.

VYnopapiieHue, KOHTPOJIb M 3alUTy arperaroB IpU SKCILIyaTallid OCYIIECTBISET
MHUKpPOIPOLIECCOPHAsI CUCTEMA YIPABJICHUS CHIIOBBIMU MOAYIISMHU. PerynupoBaHue nocTosHHOTO
TOKa U HalpsKEHUS Ha BBIXOJIE arperaToB MPOU3BOIUTCS U3MEHEHUEM CKBaXXHOCTU MMITYJIbCOB
TOKa B NEPBUYHON 1ienu uHBepTopa. IIpu aBapuitHbIX cUTyalUsX cUCTeMa YIpPaBiI€HUs MOJAET
«3anper» Ha (OPMHUPOBAHUE UMITYIIHCOB YIIPABJICHHUS U OCYIIECTBIISIET BBIKIIIOYCHHUE arperaTos.

@OyHKIMOHANbHAs OJOK-CXeMa arperara npeJcTaBieHa B IPUIOKEeHUH 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 OXJIAXKIECHUS,
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.

ITocne cHMXeHUS TeMIepaTypsl A0 JOIMYCTHUMOTO 3HAY€HMs, TEKYIIMHA pexuM padoThbl
BOCCTAHABIIMBAETCS, POrpaMMa, €CJIM BBIIOJHSIACH, TPOJOKAET BHIMOJIHEHHE.

1.4.3 TIlpu cpabGaTbIBaHUM BCTPOEHHOM CHUCTEMbI 3alllUThl OT MEPErpy3KH IMyJbT
yIpaBJIEHUS] CUTHAIM3UPYET 00 3TOM CBETOBOM M 3BYKOBOM curHanusauued. B Ttakom cimyuae
CJIElyeT MOJHOCTBHIO BBIKIIIOUNTE arperaT, IPUHATH MEPBl K YCTPAHEHUIO 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 HeiTpaiell NMpPOBOJOB IMPOU3BEJICHA HEMOCPEJACTBEHHO Ha
CUJIOBOM KabeJie 3JIeKTPONUTaHUS.
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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

IIpu mocraBke kabens mutanus ¢ pazbeMom GW Connect monkiroueHHE MPOBOIOB
yKkazaHo B Tabmuie Ne 1.

Tabnumna Nel
Ne koHTakTa [Tonknrouenne npoBoaa
~380 B ~220B

1 daza A ¢aza
2 daza B -
3 daza C -
4 Heritpans N HerTpanb N
5 3azemiieHue G 3azemiieHue G

1.4.6 Ha mepenHeil CTEHKE arperatoB paclOIOXEHbl aBTOMATHUYECKHE BBIKIIOYATEIH,
IpeHa3HAaYEHHBbIE JUJIS 3a1UThl BXOJHBIX MUTAIOIINX LENeH.

14.7 JlucTaHIIMOHHOE YIIpaBJIEHUE arperataMu  OCYIIECTBIAETCS C  MyJbTa
nucrtannonHoro ympasienus (IIJJY) wmm tepmumnama nHa ©6aze IIDOBM, cBs3anHOorO C
arperaTaMu COeIMHUTENIbHBIM KaOenieM Tuma «BuTas napay juiHoi 10 1000 metpos.

[TAY moxet paboTaTh Kak OT BHEIIHEr0 UCTOYHUKA MUTaHUs HampsbkeHuem 24 B, Tak u
OT UCTOYHUKA [TUTaHUs, BCTPOCHHOT'O B arperar o TpeOoBaHHIO 3aKa3uMKa.

Cxembl pacnaiiku ka0ensi «BBIHOCHOW MYyJbT — arperar BBIIPSIMUTEIbHBIN» A1 000MX
BApUAHTOB IIPWJIArarOTCs B JOKyMeHTauuu Ha [IJ1Y.

CoenuHUTENBHBIN KaOellb B KOMIUIEKT MIOCTAaBKU HE BXOUT.

1.4.8 JlokanbHBIH MyJAbT YIIPABICHUS PACIIONOXKEH Ha MEpPEeIHEH CTeHKE arperaTa.

1.4.9 Ilanenb opraHoB ynpaBlIeHUs JIEKTPOIUTAHUEM U aBTOMAaTUYECKUE BBIKIIOUATENN
3alllUThl MOTYT OBITh PAcIOJIOKEHBI KaK Ha 3a/HEH, TaK U Ha IEpeJHEN MaHeau arperarta.

1.4.10 KHomku BKJIIOYEHHS] M OTKJIIOYEHHS] CHJIOBOTO (CHJIOBBIX) MOIyNsa (MOMyJei)
npomapkupoBanbl Kak «[IYCK» u « CTOI».

1.4.11 Beixonusie muHbl «MUHYC» u «I1IJIKOC» MoryT OBITH pacnoyioxKeHbl Ha IPaBoOn
OOKOBOM WJIM 33 JHEH MMaHEeH.

1.4.12 Arperatsl moneneit «IIYJIBCAP Ilpo» u «I1YJIbCAP Ilpo JlaiiT» umeroT BXox
BHEIITHETO AMCTAaHIIMOHHOTO YyrpaBiieHUs (MapkupoBka «RS-485»), tun paseema DB-9M.
@YHKIMY 3TOrO YIpaBJIEHUs ONUCaHbl B PyKOBOACTBE 110 dKCILTyaTallluu.
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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

1.5 Onucanue opraHoB ynpasjeHUs

1.5.1 Ha3naueHue OpraHoB YIpaBJICHUS W HWHAMKALMK MOJHOPYHKIIMOHAJIBLHOIO
nyJabTa ynpasienus (IIpo), nzobpaxenHoro Ha pucyHke 1, npuseneHo B Tabnmie No2

) (/)

HAMPSXEHUE, B

EEER EER - |3

) | |@|@[|@]®

OV ©O'Q |.u-

BPEMS / 3APS[ ®

Bnok ynpasneHus M NporpaMMUpoOBaHusa
MMNYNbCHbIX UCTOYHUKOB NUTAHUA

nNYynbCAP-NMPO"”

e

Pucynok 1 Bun nanenu nonHodyHkIroHansHoro nynsta ymnpasiaenus (IIpo)

Taoauma Ne2
HaumeHoBanue OCHOBHOE HA3HAYEHHUE

yMeHBIHeHI/Ie 1 YBCIIMYCHHUEC 3HAUYCHUS TOKA

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

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

Knonka «PEBEPC» BritroueHne/BBIKIIIOUCHUE PEKUMA peBepca.

W3meneHue BpeMeHHOro unTepsana. [lpu
Ha)KaTUW/yIeP)KaHUHM KHOIIKY 3HAYEHHUSI MHUHYT U
CEKyHJ] I3MEeHseTCs uKianyecku oT 0 10 59, yacoB —
ot 0 10 99.

Kuonku «<HAC», «kMUH», «CEK»

[NepexmogaeT pesxuM 0TOOpaskeHNSI OTHONMEHHOTO
MHIMKaTopa. B pexxume «Bpems» HHAMKATOP
oToOpaXkaeT BpeMsl, IpoLIeliee C MOMEHTa Hadaa
Kuonka «BPEMA / 3APA]» Tekyulei onepauuu. B pexume «3apsa» UHIUKATOP
0TOOpakaeT KOJIMYECTBO AMIIEP-4acoB, OTAAHHBIX
arperaToM B Harpy3Ky ¢ MOMEHTa HOCIIETHETO
OOHYJICHHUS DTOTO 3HAYCHUSI.

M3meHsaoT HoMep Onepanyy Ipyu IporpaMMHUPOBaHUH
WY 3aIyCKE IPOIPaMM.

Knonkn HOMEP «<=» n «=»

Bremonnser TECTUPOBAHNUE CUJIIOBOTO MOIYJISA WIN

Knomnka «TECT / ITPOI'»
BXOJI B PEKUM MPOTPAMMHUPOBAHUSI.
TTepexmrogaet peskuM TOTOBHOCTH U PEXKHUM MPSMOTO
Kuonka «OITIST» P p p p
yIpaBIICHUSI.
BrImonmHseT BBOA BEIOPAHHBIX TOJIH30BATEIIEM
Kuonka «BBO/» N A p
3HAYEHUH.
Knomnka «CTAPT» 3amyckaeT mporpaMMy Ha BHITIOJTHEHHE UITH BKIIIOYAET
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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

PCXKUM OPSIMOTO YIIPABJICHUSA B p€aJibHOM BPEMCHMU.

OcTaHaB/IMBAET BEIIIOJIHCHHE nporpaMmbl WIn

Knomnka «CTOIT» BBIKITIOHAET PEXKUM IMPSIMOTO YIPABJICHUS B PEATbHOM
BpPEMEHH.
BrimonaseT o0muii mepe3amyck CHCTEMBL
TipaBieHHA. VICTIOIBb30BaTh TOIBKO B COCTOSHUHT
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 BBEICHHOE ITOJIF30BATEIIEM WA
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 A OIl€paliu 1IN
KOJIMYCCTBO AMHep-‘{aCOB.

Hudposoii naaukarop «kHOMEP»

OTto6pakaeT HoMep ONepaIiH.

Ceeroauoausiit naaukatop « TECT / TTPOI»

CBeTuTCs HEMPEPHIBHO B PEXKUME TOTOBHOCTH, MUTaeT
B PEeXHME IPOrpaMMHUPOBAHHUS.

Caeroauonnslii uaauxarop «OITLIS»

CBeTuTCS HEMPEPHIBHO 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.

Cseroanousiid unaukatop «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.

Ceseroanogubiii uaaukatop «CbPOCy»

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

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

OT00paxkatoT pexXuM PadOTHI COOTBETCTBYIOMIECTO
CUJIOBOTO MOJYJIS.

[TocTosiHHO 3€NeHbI — MOLYJIb UCIIPABEH, TOTOB K
paborte;

Muraroiuii 3e1eHbld — 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 — YyiipaBJICHUEC 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 Ha3naueHue oOpraHoB VHOPABJICHUS W WHAUKAIUMK YHPOLIEHHOr0 MYJbTa
ynpasienus (Ilyascap Ipo Jlaiit u Ilyascap), n300pakeHHOro Ha PUCYHKE 2, IPUBEICHO B
tadsmie Ne3

Oy OO (O

ol l6

Pucynoxk 2 Bun nanenu ynpouensoro nyinsrta ynpasienus Ilyabcap Ilpo Jlaiit u Ilyascap

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

YMeHbllIeHne U YBEJIIMYCHUC 3HAYCHU S
HalpsKCHUA, COOTBETCTBEHHO.

Knonku HAIIPSIDKEHUE «<=» u «=»

Knonka «PEBEPCy» BrunroueHre/BBIKIIIOUCHHE PEXKIMa peBepca.

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

BxittouaeT/BhIKIIIOUAET YIpaBIIsieMblii arperar.
VY neprkaHue HaxkaTon OoJiee 2-X CeKyH/
OCTaHaBJIUBaeT paboTy BBIIPSIMUTEIS H
Tepe3arpy’kaeT CUCTEMY YIpaBJICHHUS.

Kunomnka «CTAPT / CTOII»

OTto0OpaxaeT BBeIEHHOE TOJIb30BaTeNIeM HJIH

udposoii naaukarop «TOK»
BBIJIaBa€MO€ Ha BBIXOJ] 3HAUEHHE TOKa.

OTto0OpaxaeT BBeIEHHOE TOJIb30BaTeNIeM HJIH

Hudposoii naaukarop «HAIIPSXKEHUE»
BBIJIaBAEMO€ Ha BBIXOJ] 3HAUCHHE HANIPSHKESHUSL.

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 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

IIponoxkenne Tadaunbl Ne3

CBeTHTCS 3eTIeHBIM, KOT/]a arperaTt rOToB K
paboTe U cUIoBbIE MOJTYJIN TPOIILITH
TECTUPOBAHUE.

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

CaeTutcs KpacHBIM MIPU aBapUHHON CUTYyallUn
BEIIIPSIMUTEJISI (TIEPETPEB, IEPErpPy3).

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 nomkna coorserctBoBath 'OCT 26118

1.6.2 Arperatbl 10JKHBI UMETh TaOJIMYKY, HA KOTOPOH YKa3bIBACTCS:

— TOBapHBIN 3HAK NPEANPUATHI-U3TOTOBUTEIIS;

— THII arperara;

— MOPAIKOBBIA HOMEP 10 CHCTEME HyMEpaIlH MPEAIPUSTHI-U3TOTOBUTEIIS,

— HOMEp TeXHUYECKHX yCIIOBUIl;

— MECSII ¥ TOJ] BBIITYCKa.

1.6.3 CocTtaBHbIC YacTH, BXOJAIIUE B COCTAB arperatoB, JOJDKHBI UMETh JIB€ TAOIUYKU.
Ha onHOl yka3piBaeTCsi HaMMEHOBAHWE YCTPOCTBa W €ro oOOO3HAYCHHE, Ha JPYrol —
o0o3Hayenwue 1o m.1.6.2.

1.6.4 Ha nynpTax AMCTAaHIIMOHHOTO YIPABIICHUS, ITYJIbTaX MPOTPAMMHOTO YIPaBICHHUS,
BXOJIAIINX COOTBETCTBEHHO B COCTaB arperaroB, JOJDKHA OBITH OJHA TaOJM4YKa C yKazaHUEM
HAaMMEHOBAHHUS yCTPOICTBA U er0 0003HAUCHHS.

1.6.5 KauectBo MapkupoBku A0xHO cooTBeTcTBOBaThH 'OCT 18620.

1.6.6 Tabnuuka 10JKHA KPENUTHCA HA BUAHOM MecTe. Crioco0 HaHECEeHHs] MApKUPOBKHU:

- Ha CaMOKJICIOIIIEHCS TIJICHKE.

2 UCITIOJIB3OBAHUE AI'PEI'ATA 110 HASHAYEHUIO

2.1 Yka3aHusi mep 0e301acHOCTH

2.1.1 Ilepconan, oOCTyKUBAIOIINI arperat, J0JKeH UMETh KBATU(HUKAIIMOHHYIO IPYIIITY
[0 3JIEKTPOOE30MaCHOCTH HE HMXKE TPEThed, ObITh O3HAKOMIIEH C TPEeOOBAaHUSAMH HACTOSILIErO
PykoBoicTBa M1 MIMETH JIOITYCK HA IPOBEICHUE paboT.

2.1.2 Ilpu mnpoBeJeHMH MOHTAXHbIX, MYCKO-HAJaJ0YHBIX, NPOPUIAKTHUECKUX,
PEMOHTHBIX pabOT ¥ OKCIUTyaTalldM arperara CileQyeT CTPOr0 pPYKOBOACTBOBATHCA
TpeboBanusiMu «IIpaBunm TeXHUKH O€30MACHOCTH MpPHU SKCIUIyaTallud 3JIEKTPOYCTAHOBOK
noTpeduTenei» u TpeOOBaHUSIMHU HACTOSIIET0 PykoBoACTBA.

2.1.3 Ilepen nHayamoM pabOThl HEOOXOAMMO BBINOJHUTH BCE OPraHU3allMOHHbBIE U
TEXHUUYECKHE MEpOnpusTHs, obOecreunBarolive Oe30macHOe BBINOJIHEHHE pPadoT (3a3eMIIUTh
arperat, UCKJIFOUUTh JIOCTYI IOCTOPOHHUX JIML, 00E€CIIEUYNUTh MOKAPHYIO O€30MaCHOCTb U T.11.).

2.14 B cinydae BO3ropaHds arperaroB NPHUMEHATh [UIsl TYIIEHUS OTHSA TOJIBKO
OTHETYILUTEIH, NpelHa3HaueHHbIE U TYIICHHS MOXKapoB Kiacca «E» (B 2J1€KTpOyCcTaHOBKaX).

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

SAINPEIIAETCH PABOTATD HA HEUCITPABHOM njimn
HE3A3EMJIEHHOM ATI'PEI'ATE!
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PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

2.1.6 B anmapare MMeEIOTCA OIAcHbIE JUISl KM3HU 4YEJIOBEKAa HaIpsiKeHUs. PeMOHT
anmapara MOXET TPOU3BOAUTHCA TOJIBKO CIEHUATUCTAMU TMPEANPUATUS-U3TOTOBUTENS WU
CHeNHaTbHO 00YYEHHBIM IIEPCOHAIIOM 110 METOIUKE MPEATIPUATUS-U3TOTOBUTEIIS.

2.1.7 Tlocne HaXOXKIEHUS arperaTa Mnpyu NOHMKEHHOW TeMIlepaType, epe] BKIIOUYCHUEM,
HE00XO0UMO BbIAEPKATh €r0 B HOPMaJIbHBIX KIMMATUYECKUX YCIOBUSAX HE MeHee 24 4acoB.

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 Pacnmakyiite arperaTbl M MOJBEPrHUTE HUX BHEUIHeMY ocMmoTpy. Ilpum sTOM
MPOBEPHTE IEIOCTHOCTh DJEKTPHUUYECKOrO0 MOHTa)Ka M COCTaBHBIX Y3JIOB arperaroB, HX
KOMIUIEKTHOCTB, COOTBETCTBHUE NTACIIOPTHBIM JAHHBIM.

2.2.2 Ilepen BKIIIOUEHUEM arperara cjieayeT U3y4uTh HacTodllee PykoBoaCcTBO U ipyrue
JIOKYMEHTBI, BXOJISAIIUE B KOMIUIEKT ITOCTaBKH, U B IIPOLIECCE IKCILTyaTallul PYKOBOICTBOBAThHCS
UX MOJIOKECHUSIMH

2.2.3 Arperarbl JOJKHBI YCTAHaBJIMBATHCS HA POBHYIO IUIOWIAAKY (1moJi). I'abapuTHbie
pa3Mepbl YCTAaHOBOYHOM IUIOIIAJKM YKa3aHbl B IACHOpPTE Ha KOHKpeTHBIM arperar. Croco0
MOHTaKa JI0JKEH 00eCIeurBaTh yCTOMYMBOE TOPU30HTAIBLHOE MOJIOKEHUE arperara.

[Ipn ycraHoBKe arperatra HENOCPEICTBEHHO Y T'ajJbBaHUYECKOW BaHHBI PACCTOSTHUE OT
arperara Jio BaHHBI JOJKHO OBITh HE MeHee | MeTpa.

2.2.4 Crioco06 MOHTaxa JOJKEH 00ecIedrBaTh CBOOOTHYIO UPKYIISAIMIO BO3/IyXa Yepes
pazuaTopbl OXJIAXICHUS U BOKPYT arperara.

PaccrosiHue oT kaXkaoi OOKOBOM CTEHKH arperaTa 10 OJIMKAWIIero MPemnsaTCTBUS TOJIKHO
obITh He MeHee 0,5 merpa. PaccTosiHre OT BepXHEro paauaropa A0 MPEmsTCTBUS JOJKHO ObITh
He menee 0,5 metpa.

2.2.5 He nomyckaetcst yCTaHOBKA arperaToB B SIIUKH U TIIyXUE HUIIIU.

2.2.6 Arperatbl B HE3alIUIICHHOM WCIOJIHCHUH JOJKHBI yCTaHABJIMBATHCA B
MOMEIIEHUAX, U30JUPOBAHHBIX OT MPOU3BOACTBEHHBIX, JIMOO B J1IAOOPATOPUSX, Ie UCKIIOUYEH
KOHTAKT C arpeCCUBHBIMU JKUJKOCTSIMHU U Fa3aMu OKPY’Kalolled Cpebl.

2.2.7 ArperaTsl, BBINOJHEHHbIE B 3alIUIICHHOM HCHOIHeHUH (54), Iomyckaercs
pa3MeniaTb HEMOCPEICTBEHHO B TajbBaHUYECKOM ILi€Xe, COOJIo/asi yCIOBHS, YKa3aHHbIE B
nyHkTax 2.2.3...2.2.5. [Ipu 3TOM paccTosiHMEe OT arperara J10 BaHHBI JOJKHO ObITh HEe MeHee 1
MeTpa.

2.2.8 VYcraHoOBHUTE C NOMOULIBIO TI'PY30NOABEMHBIX MEXAaHU3MOB arperar Ha MECTO,
MOATOTOBJICHHOE JUIsl MOHTaXKa. [Ipu HE0OX0IMMOCTH 3aKpenuTe ero K oy (pyHIaMeHry).

2.2.9 Crioco6 TpaHCTIOPTUPOBKU U YCTAaHOBKH JIOJIKEH UCKIIIOYATh CHIIOBOE BO3/IeHCTBUE
Ha BBICTYMAIOIIKE 3JEMEHTbl KOHCTPYKIHMH (paguaTopbl, BEHTHJIATOPHI, BBIXOJHBIEC IIHHBI),
OpraHbl yIpaBJjeHus U T.1I.

2.2.10 Ecnu xpaHeHWe M TPAHCIOPTHUPOBKA arperata MPOU3BOJIUINCH B YCIOBUSX,
OTJIMYAIOIIKXCS OT pabounX, HEOOXOJMMO BBIZIEPKATh €ro B paboumx yciaoBusax 24 yaca.

2211 B HCKIIOYHUTENBHBIX CIIydasiX, IO TIMCbMEHHOMY COTJIACOBAHHIO C
npousBoauteneM (OOO «HaBukom») JomyckaeTcsi HW3MEHEHHE 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
TEXHUYECKHE MEPOTIPHUATHS, 00ecTIeunBarole 6€30MacHOCTh MPOBEACHUS padoT.

2.3.2 ObecrnieubTe HEBO3MOKHOCTD MPUOIMKEHUS] TIOCTOPOHHUX JIUIl K MECTY YCTaHOBKHU
arperara.

2.3.3 3azemunTe arperar ¢ MOMOIIBIO TPOBOJIOB 3a3EMIICHHUS.
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2.3.4 CoenuHute UHMHONPOBOJAAMU (KaOeNsIMH) BBIXOJHBIE UIMHBI arperatoB C
raJIbBAHUYECKUMU BaHHaMH (3JIEKTPOXMMHUUYECKUMHU CTaHKaMHU) C COOJIOJCHHEM MOJISPHOCTU
Toka. Ecnu Heo0xoumo, 06ecrieubTe IIEKTPOU30NIALUIO0 COSAMHUTEIBHBIX Y3JI0B.

2.3.5 Tlpu HEOOXOIUMOCTH TOAKIFOYSHHUSI BBIHOCHOTO MYyJIbTa WM yIpasisitomein DBM
MOJTrOTOBbTE COCAMHUTEIbHBIN Kabeiab HEoOXOAMMOH HHBL. 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 [TY.

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 TPYIIIBI pelie, HOPMAIbHO OTKPBITHIN;

3 - OnuuoHaIbHBIN TepMUHHUPYIOITUH pe3ucTop 120 Om;

4 —24 B (onuuoHaIbHO);

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 pa3bema. Jlig BKIIOYEHHS BCTPOEHHOTO TEPMUHHUPYIOLIETO PE3UCTOpa
HEO0OXOUMO YCTaHOBUTH IIEPEMBIUKY MEX]ly KOHTAaKTaMU 5 U 3 OTBETHOW 4acTH pa3bema.

1 ¥ 2 KOHTaKThl HOPMAIBHO OTKPBITOM TPYIIIBI pelie MpeAHa3HAUYEHbI JUIS TOIKITIOYSHHS
BHEIIHETO CHUTHAJU3UPYIOLIEr0 YCTPONCTBA. 3aMbIKaHWE KOHTAKTOB IPOMCXOAUT IpU
aBapUIHBIX CUTYyalUsX (TIEperpeB, MeperpysKa u Mpovmx).

Bxon BHemHero ympaBieHMsI HUCHOJB3YETCsl JUIsl YIPABICHHUS arperaroM C IOMOLIbIO
BHEIIHEero JaTuuka/curHana. Jlorumka ¢GyHKIIMOHUPOBAHMUS BXoJa 3aJaéTcsi HACTPOCYHBIM
napamerpoM Ne 4, mpuBeieHHbIM B Tabmie Ne 4 mynkra 2.5.8.

B pexume HacTpoWku MapamMeTpoB arperaTta MOXHO 3a/IeWCTBOBaTh WM OTKJIIOUUTH
paboTy BX0/1a BHEIIHETO YIPABJIEHUS U padOTy BHEIIHErO CUTHAJIU3UPYIOLIEr0 YCTPONUCTBA.

2.3.7 BHUMAHHME: B cayyae ecium K BbIIPIMHTEJbLHOMY arperaty He
NOAKJII0YAETCH yIAJeHHbI NyJbT WJIH KOMIbIOTEpP, He00X0AMMO MOACOeIUHUTH
3aIIUTHBIA  Ko:kyX pasbéma DB-9F k passémy DB-9M, ycranoBiennomy Ha
BBINIPSIMUTEJbHOM arperate. BbIXogHOoe oTBepcTHEe 3aILUTHOrO0 KOXKyXa He00X0QUMO
3arJylIMTh VIS 3alIATHI Pa3béMa OT BO3AeHCTBUS OKpY:Kalomei cpeabl!

2.3.8 IloakitounTe CeTh MUTAHUS C COOTIOIEHUEM MapKHPOBKH.

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

2.4.1 OTKpo#TE 3aIUTHYIO MaHEIb AaBTOMAaTUYECKUX BBIKJIFOYATEIIEH U MEPEBEAUTE UX BO
BKJIFOUEHHOE COCTOSIHUE CUJIOBBIX MOyJei, 3aTeM BKIounTh «YIIPABJIEHUE».

2.4.2 IlynbT ynmpaBi€HHMS BKJIIOYAeTCs aBTOMaTthdeckd. IIpoBoaum TecTHpoBaHUE
CHJIOBBIX MojayJel (kpome arperaroB Ilynscap Jlaiit) Haxatuem kHonku «TECT» u nposepum,
YTO B pe3yjbTaTe 3TOIl omepanuu Bce MOAKIIOUEHHBIE CHIIOBBIE MOAYIH ompenenuinchb. O0
3TOM OyAET CBUAETEIbCTBOBATb HEIPEPHIBHOE 3€JE€HOE CBEUYEHUE WMHJUKATOPA COCTOSHUS
COOTBETCTBYIOIIETO MOJYJISl HA ITYJIbTE.

2.4.4 BelkiroyeHMe arperaTta OCylIeCTBIISETCS B CIEYIOIIEH [T0CIEA0BATEIbHOCTH:

- OTKJIFOUYWUTH IUTAaHWE CWIOBBIX Moaysed HaxatueM kHonku «CTOIID» Ha nepenneit
CTEHKE arperara;

- OTKJIIOUUTh MUTaHUE 1ienel ynpasiaeHus Beikiodatenem «YIIPABJIEHUEY.

- OTKJIIOYMTH aBTOMAThl CUJIOBBIX MOJYJIEH.

2.5 Tlopsaok padoThl ¢ MOJHOPYHKIHOHAJIBHBIM NYJIbTOM arperara
«Ilyascap IIpo»

2.5.1 Arperat MOXeT HaXOJIUTHCS B CICIYIOUIUX PEKUMAX PaOOTHI:

- Pe:KMM IOTOBHOCTH;

- Pe:KMM NPSMOro yIpaBJieHHs ;

- Pe:KMM YIIPABJICHHS B PeajJlbHOM BPEMEHH;

- Pe:KMM HACTPOIKH NIapaMeTPOB arperara;

- Pe:KMM NPOIrpPaMMHPOBAHMA;

- Pe:KMM BBINIOJTHEHUsI IPOTPAMMBI;

2.5.2 Cpa3zy nocie BKIIOYEHHUS WM IIepe3anycka 0JI0Ka yrpaBJIeHUs arperat HaxoJuTcs
B PEKMME TOTOBHOCTH.

2.5.3 Ilepen HauanoM paboOTHl HEOOXOIUMO BHITIOJTHUTH TECTUPOBAHUE CHIIOBBIX MOJTyJEH
COIJIACHO MyHKTa 2.4.2.

2.54 B pexume TrOTOBHOCTH arperaT HaxOJUTCA Cpa3zy IOC]e BKIIOYEHUS WU
nepesarycka Ojoka ympaiieHust arperata. B atom pexume cerurcs unaukatop «CTOID». Ha
unaukaropax «TOK», «HAIIPSXKEHUE», «BPEMS», «PEBEPC» otobpakaroTcsi mapameTpbl
1ara IporpaMMel ¢ HomMepoM, oToOpakaeMbIM Ha uHaukarope «HOMEP». bonee nonpo6Ho o
IIPOrPaMMUPOBAHUN CMOTPUTE B COOTBETCTBYIOLIEM pazaene 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 MOJYJIEH MCIPABHO U FOTOBO K paboTe, MOXKHO MEPEXOIUTh B
JIpYTHUe PeKUMBbI pabOTHI.

2.5.5 PexxuM npsiMOro ympasJieHHsl TI0O3BOJISIET YCTAaHOBUTh HEOOXOJIUMBIE 3HAUEHUS
TOKA M HANPSKEHUsI U BKIIFOUUTH arperar ¢ 3TUMHU IapaMeTpaMu.

Jins  ynopaBieHMssT B 9TOM  peXHME HEoO0XOAMMO  COOJI0AaTh  CIEAYHOIIYIO
MOCJIEI0BATENbHOCTh HA)KaTUH KHOMOK (TOCje BKIIOUEHHUS WIM IIepe3alycka arperara):
«TECT», «OIILHUA». Bynyt HenpepbiBHO cBeTuThest MHAUKATOPSBI «OIILMA» n «CTOID».

3areM BbIOEpeM 3HAUYECHMsI TOKA M HANPSIKEHMS] KHOMKAMHU «<» «=>», U BBIIOJIHUM
3amyck HaxxatneMm KHonku «BBO/I». Maaukarop «CTOID» nmoracuer, naaukatops! «OIILSA» 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 (JICUCTBUTEIHHBIC) 3HAUCHHSI.

B cuity KOHCTPYKTHBHBIX OCOOE€HHOCTEH, IeHCTBUTENbHbBIE 3HAYEHUSI MOTYT OTIMYAThCS
OT YCTaHOBJIEHHBIX, HO HE 0oJjiee YeM 3TO IPEIyCMOTPEHO MapaMeTpamH BBIIPSAMUTENS (CM.
[Tacniopt). Ilpn mocnenyromux HM3MEHEHHAX 3HAUEHMHW TOKAa M HANPSIKEHUS Ha)KaTHE KHOIOK
«Tect» n «Onuus» He TpedyeTcs.
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B sTOoM ke pexume NOCTYNHO YNPAaBICHHUE IMOJSIPHOCTHIO BBIXOJHOIO TOKA Ha)KaTUEM
kHONKU «PEBEPCy.

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

2.5.6 Pe:xum ynpapieHUs] B PeaibHOM BpeMeHHM OTIHYACTCA OT PEXHUMA IMPSIMOTO
YIPaBICHUS TEM, YTO Ul W3MEHEHHWS 3HAYCHHH TOKA M HANPSDKCHHS HE HY)KHO HAKUMATh
kHonky «BBO/l», mo0oe H3MEHEHHE 3HAUCHUN TOKA W HANPSOKEHUS Cpazy IepeacTcs
CHJIOBOMY MOZYJIIO.

Jns  ynopaBieHHsS B 9TOM  PEXHME HEo0X0oAuMo  coONIofaTh  CIEAYIOIIYIO
II0CJIEI0BATEIbHOCTh HAXKATUH KHOIOK (TI0CiIe BKIIFOYEHHS arperara WiM Mepe3anycka CUCTEMbI
ynpasienus): «TECT», «OIIOUA», «CTAPT». Bbynyr murare umnaukatopsl «OIILSA» un
«CTAPT».

3areM IUIaBHO M3MEHSEM 3HAUYEHUs TOKA U HANPSHKEHUS KHONKaMH «<» «=». [locie
OTIIYCKAHUS KHOIOK «<=» «=>» HECKOJbKO CEKyHJl OTOOpakaloTCsi 3HAYEHUS TOKA U
HalpsDKEHUs, YCTAaHOBJIGHHBIE OINEPATOPOM, 3aTE€M HAYMHAIOT OTOOpPAKaTbCsl H3MEpPEHHbIE
(meiicTBUTENBHBIC) 3HAUCHHS. B CHIy KOHCTPYKTHBHBIX OCOOEHHOCTEH, JEeWCTBUTEIbHBIE
3HAYEHUs MOTYT OTJIMYAaThCi OT YCTAHOBJICHHBIX, HO HE 0ojee 4YeM 3TO MpelyCMOTPEHO
napaMmerpamu Boinpsimurens (cM. I[lacnopr).

OcranaBnuBaercs pexxuM KHONKoM «CTOID».

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

B sTOoM e pexume IOCTYNHO YNpaBiIEHHUE MOJSIPHOCTbIO BBIXOJHOI'O TOKA Ha)XXaTHEM
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 GyHKLIHUH arperara.

JUis  ynpaBiieHuss B 3TOM  peXUME  HEOOXOAUMO  COOJI0JaTh  CIIEAYIOLLYIO
OCJIEN0OBATEILHOCTD IEUCTBUI

- HaxaTb KHONKY «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 mapamerpa (oTtoOpaxkaercs
Ha unaukarope «BPEMS/3APS[1») u naxxats kHonky «BBO/I» nmns 3anomMuHaHusI.

2.5.8 B pe:kuMe HACTPOIKH MapaMeTpPOB arperara JOCTYHAa HACTPOilka HEKOTOPBIX
napaMeTpoB U (GyHKIUHN arperara, KOTOpble OTpa)keHbl B Tabsuie Ne 4.
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Taoauma Ne 4

Homep

HasBanmue BapuaHTbl 3HaYeHus
napamMerpa

1 Agnpec ycTpoiicTBa Ot 1 1o 99

4800
9600
14400
19200
2 CkopocTb 00MeHa 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 HOCIIEOBATENIHLHOTO 800201 (MODBUS RTU 8-E-1, EVEN PARITY)

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

(ITepBast undpa — KOIUIECTBO OUT TaHHBIX;
TIOCJIE/IHSS] — KOJIMYECTBO CTON-OMT)

0 | Her ynpasienus

Ectp +24B — pabota arperara paspeiicHa.

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

Hert +24B — npuoctanoBka paboThI arperara, rnaysa, ¢
AnropuTt™ paboTsI BO300HOBJICHHEM PAOOTHI MTOCIIE MOSIBJICHUS CUTHAIA
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 nporpamMmsl.

Ot 0 mo 20 cexynn
(JMTenbHOCTD BKIIOUEHHS pelle, «kHOPMalIbHO OTKPBITHIE)
KOHTaKThl KOTOPOT'O BBIBEJIEHBI Ha pa3zbeM «RS-485y», npu
OKOHYAaHUH pabOoThI MPOrpaMMBbl)

JnutenbHOCTH cUrHana
5 OKOHYaHUS
MIPOTPaMMBbI

6 Pexwum paGoTs 0 | BcTpoeHHBIH cHeTYHK YIUTHIBAET AMIIEP-4achl
CUETYMKA 3apsAJa 1 | BcTpoeHHBIH CUETYHK YUUTHIBACT AMIEp-CeKYHAbI
7 Pexxum oOHyneHus 0 | OGHyneHue TONBKO BpyuHyIO (M. 11.2.5.24))
CYETYMKa 3apsja 1 | O6HyneHne aBTOMAaTHYECKH NPH CTapTe MPOrpaMMBbl
Paspewenue
0 | Iocne BoccTaHOBIEHHS MUTAHUS — OCTAHOB
8 MIPOAOIDKEHUS PAOOTHI
ocJie BO300HOBJIEHHS 1 [Tocne BoccTaHOBIEHHS MUTAHUS — NPOJOJDKEHUE
MUTAHUS paboThI
B nose «TOK» oTo6paskaercst KOJM4ecTBO JeT, B 10J1e
[Honnoe Bpems .
«HANPAKEHUE» — nueii, <BPEMS/3APS1» — yacos,
9 HapabOTKH

MHHYT U CEKYH].

BBIITPSIMUTEIS
BpyduHy10 I3MEHHUTH HENb3S.

Jj1s TOro 4ToObI U3MEHEHUS TApaMETPOB BCTYNUIIU B CHITY, HEOOXOIMMO BBIUTH U3 ATOTO
pe’kuMa U BBIIIOJIHUTH MEpe3aIlycK arperara, Hanpumep, KHonkoid «CBPOC).

2.5.9 B pe:xxmmMe mporpaMMHPOBAHMS 33Ja€TCS IMOCIEIOBATEILHOCT BBIMTOHIEMBIX
arperaTtom oInepamui.

Jlnst  ympaBieHWss B 3TOM  pPEeXHME  HEOOXOAMMO  COOMIOJATh  CIEAYIONIYIO
MOCJIEI0BATEIbHOCTh HAXATUH KHOMOK (TI0CIe BKJIFOYEHHUS arperara WiH Mepe3anycka CUCTeMbI
ynpasnenus): «OIILUSA», «ITPOI'». byayr murate wungukatopsl «OIIIUA» u «TECTy,
unankarop «CTOID» Oyner CBETUTHCS HEMTPEPBIBHO.
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JU14 ncnosib30BaHus B IPOrpaMMe JIOCTYITHBI CIEAYIOLINE BUIbI ONIEPALIMNA:

- yCTaBKa TOKa UM HAMPSHKEHUS 10 OKOHYaHUS BpEMEHH;

- rpagveHT (MJIaBHOE M3MEHEHHE 3HAYEHHWI) TOKA /MM HANpsHKEHUS 10 KOHEYHOTO
3HAYEHUS 32 33JaHHOE BPEMS;

- peBepc;

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

- 0e3yCIIOBHBIH Mepexos;

- KOHCUHBIN ITUKIT;

- YCTaHOBUTH HaIpsDKEHUE, W3MEPUTh TOK, pacCUUTaTh IUIOUIaAb M JaTh YCTaBKY
IUIOTHOCTHU TOKa;

- YCTaBKa IJIOTHOCTH TOKA, MIOKA HAIMPSKEHHE He JOCTUTHET 3a/IaHHOT0 3HAYCHUS UITH J10
OKOHYAHUS BPEMEHHU, UTO PaHBIIIE;

- TPaIueHT TOKA O KOHEYHOH IIOTHOCTH 32 33JaHHOE BPEMS;

- mycTas oneparus (KOHel IporpaMmabl).

[IporpamMma coxpaHsieTcs B DHEProHe3aBUCHUMOW mHamsaTH. JlJis XpaHEHHUs Mporpammbl
npeaHazHayeHsl 250 sueek maMsaTH. B kakmoil siueiike MOKeT HaXOAUThCS OJTHA OTIepaLIUs.

[IporpamMma mpenctaBisieT coOOH  MOCHEAOBATENbHOCTh  OMEpalfii, 3aJaHHBIX
nosib3oBaresneM. JlaHHas MOCIEAOBATEIbHOCTh JOJDKHA OBITh HENPEPBIBHOM, T.€. ONEpaluu
JTOJKHBl HAaXOJUTCS B SYeWKaX MaMsITH, HENPEPHIBHO CIEAYIOMUX APYyr 3a IpyroM, 0e3
IIPOITYCKOB.

B mamsTi MOXHO COXpaHATh HECKOJIBKO MPOTrpaMM (HAIIPUMEP, AJISi Pa3HBIX MPOLIECCOB).
VY kaxao0il mporpammbl OyJeT CBOIl HOMEp CTapTOBO onepanuu. OTAENATh 0JIHY 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 omnepaumit or 100 go 199
oTtoOpakaroTcst Ha HHIUKaTope Kak «XX.», Homepa onepanuii ot 200 10 250 oToOpaxaroTcs Ha
uHANKaTOpe Kak «X.X.», T.e. KONIUYECTBO JACCATUYHBIX TOUEK 3aMEHSIET B HOMEPE pa3psi/i COTEH.

[locne BBOja omepanuu B IaMsATh, HOMEp ONEpalMy aBTOMATUYECKU MEPEXOJUT Ha
CJIEIYIOLIHUH.

JIMUTEeNnbHOCTD JTI000H Omepalui He MOXKET MpeBbImaTh 65535 CeKyH, 4TO COCTABIISIET
18 yac 12 muH 15 cek.

2.5.10 BbIxoa W3 pe:kMMa NPOrpaMMHPOBAHUSI OCYIIECTBIISCTCS ITyTEM HaKaTHS
kHonku «CBPOCy», n1bo nporpammupoBanuem onepaiuu «llycras onepauusy.

2.5.11 IlporpaMMupoBaHHe ONepalMd «YCTaBKAa TOKAa WJIH HaNpsiKeHUs 10
OKOHYAHHS BpPeMEHH»

VYcranaBnuBaeM  3Hau€HUs  TOKA, HANpsOHKEHUS M JUIMTEIBHOCTh  ONEpaluu
COOTBETCTBYIOLIMMH KHOMKaMu. JlJi1 BBOAA OMNEpaly B MaMsATh HEOOXOAMMO HaXaTb KHOIKY
«BBO».

2.5.12 IlporpammupoBanue omnepauun «['pagMeHT Toka W/WJIM HANPSKEHUS 10
KOHEYHOI'0 3HAYEHHS 32 3aJaHHOe BpeMs»

VYcraHaBiIMBaeM KOHEUHBbIE 3HAYEHMsI TOKA, HANPSDHKEHUS W JUIMTEIBHOCTH OINEPALAN
COOTBETCTBYIOIIMMHU KHOMKamu. [l BBOJA omepanuy B MaMsATh HEOOXOAUMO HaXaTb KHOIKY
«BPEMA/3APAT».

HeoOxonuMo yuuThIBaTh, YTO HayajdbHbIE MapaMeTphbl AJs 3TOM omepauuu Oepyrcs U3
npebIAyIIel onepamnuy, Mo3ToMy Iepes onepanueil IIaBHOro U3MeHeHUsT He0OX0JMMO, YTOOBI
ObLy1a BBITIOJIHEHA OIepalysl YCTaBKH.

Jlisi HOPMAaJbHOTO BBHIMOJIHEHHUS OINEpalldu JOJDKHBI OBITh OTIMYHBI OT HYNA TOK,
HaNpsDKEHUE U JUTUTEBHOCTD OTepaIiiy.

2.5.13 IlporpammupoBanue onepanuu «Pesepc»

Ora omepanus HE MMeeT mapameTpoB. [l BBoAa omepanuu B HamsITh HEOOXOAUMO
HaxaTb KHONKY «PEBEPC».
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[Ipu BBIMOTHEHWH TPOTPaMMBI JaHHAS OIEpalus Bceraa OyIeT UMETh JUIMTEIbHOCTH
(TPOAOIKUTENHHOCTD MPOIIECCa MEPEKITIOYCHHS MOJSIPHOCTH BBIX0/1a) 2 CEKYH/IBI.

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

VYcranaBinuBaeM 3Ha4€HHS TOKA, MPEIEIbHOTO HAMPSHKEHUS U IUTEIBHOCTh ONEpALU
COOTBETCTBYIOIIIMMHU KHOTMKaMmu. JlJs BBOJa omepanuu B MaMATh HEOOXOIUMO HaKaTh
oaHoBpeMeHHO KHomku «OITLSA» u «BBO/I».

2.5.15 IIporpammupoBaHue onepauuu «be3ycioBHbIH mepexoan»

Knonkamu «MUH» u «CEK» ycranaBnuBaem HoOMep omnepaiuu (mara), K KOTOpomMy
HeoOxoaumo niepeiTu. JlomycTumelii quana3on HomepoB omnepainuu: ot «000001» mo «000250.
Jlis BBOAa omepanuu B MaMATh HEOOXOJMMO HakaTh ojgHoBpeMeHHO KHomku «OITHUA» u

«HOMEP =>».

2.5.16 TporpammupoBanue onepanun «KoHeuHbIii HHKI»

Knaonkamu «MUH» u «CEK» ycranaBnuBaeM HoMep omeparuu (mara), K KOTOpoMy
HeoOxoaumo niepeitTu. Jlomyctumelil quanason HomepoB omnepauu: ot «000001» 1o «000250.
Ha ungukatope «TOK» ycranaBinBaeM KOJWYECTBO MOBTOpeHWi. JlJisi BBoma omepanuu B

namsATh HEOOXOAMMO HaxkaTh 0iHOBpeMeHHO KHonKu «OITLWA» u «<HOMEP <».

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

VYcraHaBnMBaeM 3Hady€HUE HANpsDKEHUS, NPU KOTOpoM OyaeT H3MepeH TOK; Ha
unaukatope «TOK» ycTaHaBinBaeM 3Hau€HUE IJIOTHOCTH TOKa, KOTOPOM 3TO HamlpsKEeHUE
COOTBETCTBYeT (IUIOTHOCTh TOKa YycraHaBinuBaeTcss B mpenenax «0001»—«0099», dro
cootBeTcTByeT 3HadeHussiM 0.1-9.9 A/nM?, COOTBETCTBEHHO); 3aaéM MIPOJIOJDKUTETEHOCTh
YCTaBKM HaNpsOKEHUs IIepesl U3MEPEHUEM TOKa.

Jlyis BBOJIA OTiepaliiy B TaMsITh HEOOXOJMMO HaXKaTh OJHOBpeMeHHO KHOMKH «OITLINS»

n «HAITPSOKEHUE = ».

25.18 [IIporpamMupoBanue omnepanud «YCTaBKa IUIOTHOCTH TOKa, TMOKa
HANpsI’KeHUE He [OCTHTHET 3aJaHHOI0 3HAYEeHHMs] WJIH 0 OKOHYAHUS BpPEMEHH, 4YTO
paHbIIe»

VYcraHaBnmuBaeM 3HA4YeHHUS TUIOTHOCTH TOKa (TUIOTHOCTh TOKa XCTaHaBHI/IBaeTC}I B
npeaenax «0001»—«0099», uro coorBercTByeT 3HaueHusiM 0.1-9.9 A/am°, cOOTBETCTBEHHO),
MpEeAEIbHOIO HANpsDKEHHUS] U JUTMTENBHOCTh OIEpaluy COOTBETCTBYIOLIMMU KHONKaMmH. Jlis
BBOJIa OIEpalid B TMaMsiITh HEOOXOAMMO HaxaTh ojHoBpeMeHHO KHomku «OIIUSA» u

«HAIIPAXKXEHUE <».

JUis KOpPEKTHOTO BBINOJIHEHUS JIaHHOM omepanuu HeoOXOAMMO, YTOOBl 10 HeE B
nporpaMMe XoTsl Obl pa3 Oblja BBIIOJHEHA Omepanus «YCTAHOBUTh HAaNpsiKeHUe, H3MePUTh
TOK, PACCUMTATH INIOIIA/Ib U JaTh YCTABKY IVIOTHOCTH TOKa», NP 3TOM HE 00s3aTeNbHO,
4TOOBI 3TH ONEpaIMy CJIEA0BAIN HEMOCPEICTBEHHO APYT 32 JIPYroM.

2.5.19 MMporpammupoBanue onepauun «I'pagneHT TOKa 10 KOHEYHO# MJIOTHOCTH 32
3a/laHHOE BpeMs»

VYcTranaBnuBaeM KOHEUHBIE 3HAUEHUS IJIOTHOCTH TOKA(IUIOTHOCTh TOKA YCTaHABIIMBAETCS
B npezaenax «0001»—«0099», uro coorBercTByeT 3HaueHusm 0.1-9.9 Al COOTBETCTBEHHO),
HANPSDKEHUS U AITUTENIbHOCTD OIepallii COOTBETCTBYIOIMMU KHOMIKaMU. /{7151 BBo/1a onepaiuu B
namsTh HEOOXOAMMO HaXkaTh 0fHOBpeMeHHO KHOMKHU «OITLUSA» u «BPEMSA/3APS [I».

HeoOxonuMo yunThIBaTh, YTO HauajibHBIE MapaMeTpbl JUIsl 3TOM omepanuu OepyTcs H3
npeabIAyIIel onepaiy, I03TOMY Hepes onepanueil MIaBHOr0 U3MEHEHUs KelaTelbHO, YTOObI
ObLy1a BBITIOJIHEHA OTepalys YCTaBKH.

JUisi KOppPEKTHOTO BBINOJIHEHHs JIaHHOM OIepaluyd HeoO0XOoauMo, 4ToObl 10 He€ B
nporpaMme XoTs Obl pa3 Obula BBIIOJHEHA ONepanusl «YCTAHOBUTH HANpsiKeHHe, U3MEePHUTh
TOK, PACCYHUTATh ILUIOIIAAb M JaTh YCTABKY IUIOTHOCTH TOKa», IIPU 3TOM HEOOs3aTebHO,
YTOOBI ATH OINEPALNHU CIIEIOBAIA HEMOCPEACTBEHHO JIPYT 32 APYTOM.
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2.5.20 IIporpammupoBanne onepanuu «Ilycras onepanus (KoHel NPoOrpaMmbi)»

Ota onepanys He UMeeT NapaMeTpoB. BBOJ B MaMsTh BBINOJIHAETCS MOCIIEI0BATEIbHBIM
HaxxatueM KHomnok «[IPOI'», «OIILWA». Ilpu 3TOoM B onepaiuio, CIeAyrOIIyl0 3a TEKYIIEH,
3aMMIIETCS KOMaHAa «KOHEL IPOrPaMMBbl», a BBIIPSIMUTENb EPEUIET B PEKUM TOTOBHOCTH.

2.5.21 TIpocMoOTp mIaroB mMporpamMMmbl MOKHO OCYIIECTBUTH B PEKUME TOTOBHOCTH HIIU
peXKUME NPOrpaMMHUPOBAHUS HAXKATUEM KHOTIOK «<=» U «=>» 1o uHaukatopom «HOMEP».

Onepanuy  ycTaBKU OTOOpakaroTcss 0€3 MUTalIIuX UWHAUKATOpoB. Ilpu 3TOM
unaukatopsl «TOK», «HATIPSIDKEHUE» u «BPEMSI» oToGpaskaroT mapamMeTphl Olepalyu.

Omnepanus rpagueHTa oToOpaXkaeTcss muraromuM uHaukatopom «BPEMS». Tlpu stom
unaukatopsl «TOK», «HATIPSIDKEHUE» u «BPEMSI» oToOGpaskaroT mapameTphl Oleparyu.

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

Jns  omepaiuii, YCTaHaBIMBAIOUIUX IMPEACIbHOE HAIpsSKEHUE, HAa HWHJIUKATOpe
«HAIIPSAXXEHUWEY otobpaskaercs «OeryIas» 1ecaTHIHas TOYKa.

Onepanus peBepca oToOpaxkaercs muranomuM uHaukatopom «PEBEPCy. Ilpu stom
nnaukaropsl «TOK», «HAIIPSOKEHUE» u « BPEMSI» noraiiensi.

Omnepamusi  «O€3yCIOBHBIM TEpPEXo» OTOOpakaeTcsi Kak MUTAoIUi  HOMEp Ha
unaukarope «BPEMSI/3APS []»

Omepamusi  «KOHEIl TMPOrpaMMbD»  OTOOpakaeTcsi Kak oOlepanus C  HYJEBBIMU
napameTpamH.

25.22 B pexnMe BBINOJHEHHS] MPOrpPaMMbl arperatr OCYIIECTBISET padoTy I10
MpeBapUTENbHO 331aHHOI mporpamMmme (IoCIe0BaTeIbHOCTH ONEPAIIHii).

[lepexom B 9TOT peXUM OCYIIECTBISIETCS M3 PEXHUMa TOTOBHOCTH CIIEIYIOIICH
MOCJIEI0BATEIbHOCTBIO JEHCTBUMN:

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

- BbBIOpaTh HOMEp CTapTOBOM ONepalMyd HaXaTHEeM KHOIOK «&&<=» U «=>» o[
unaukaropom «HOMEPy;

- 3aIlyCTUTh IPOTpaMMy Ha BBIIIOJIHEHHE HaxkaThueM KHONKH «CTAPT».

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

IIprocTaHOBUTH BBINIOJHEHUE IMPOTrPaMMbl MOYKHO OJHOKPAaTHBIM Ha)KaTHEM KHOIKH
«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 JApyrue KHONKU. Ecnu apyrue KHONKM HaKUMajluCh, TO TOCHE
Haxxatusa kHonku «CTAPT» mporpaMma 3amycTUTCs ¢ CaMOro HaJaa.

[Tocne oxoHYaHUs MporpamMMbl arperaT aBTOMATUYECKU BBIKIIOYUT CHJIOBBIE MOAYJIH U
NEPEUJIET B PEKUM F'OTOBHOCTH.

2.5.23 Topsi 1ok epexo/I0B MEXKTY PEeKUMaMH

B pexume roroBHOCTH cpa3y IOCi€ BKIIOYEHHs arperara Wi Iepe3anycka CUCTEMBI
ynpaBiaeHus: Heo0X0uMO BhIMOIHUTH KoMaHay « TECT» HaxkaTueMm COOTBETCTBYIOIIEH KHOIIKH.
IIo »oTOlf KOMaHAe CHUCTEMA YNPABICHUS AaBTOMAaTHYECKH OIO3HAET M AKTUBU3UPYET
MOJIKJIFOUEHHBIE CUJIOBbIE MOJYJIU. B 3aBUCHMOCTH OT KOJIMYECTBAa OOHAPYKEHHBIX HCIPaBHBIX
CHJIOBBIX MOJyJIeil OyTyT CBETUTHCS HETPEPHIBHBIM 3€JIEHBIM IIBETOM CBETOIUOJIBI «1», «2», «3»
U «4». B HEKOTOpBIX clydyasx CHJIOBBIE MOAYJIH MOTYT ObITh HE OOHApyXeHbI C IEPBOrO pasa.
OTO MONMYCTHUMO, B TAaKOH CHUTyallud HEOOXOAMMO TOBTOPUTH TecTHpoBaHHe. J[is O10KOB,
pacCYMTaHHBIX Ha MOIIHOCTh A0 10 kBT, momkitoyaercss TONBKO OJMH CUJIOBOM MOIYJb, HA
MIEPBBII KaHaJ.

Ilepexon B pe:kMM NPSIMOr0 YNpaBJICHUSI OCYILIECTBIIIETCS U3 PeKMMa FOTOBHOCTH
HakatreMm KHomku «OTTL[N A ».
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Ilepexon B pexxuM ynpaBJieHHSI B peajlbHOM BPEeMEHH OCYUIECTBIIIECTCA U3 PeKHMA
NpSAMOro ynpasjeHusi HaxxatueM KHonku «CTAPT».

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

Ilepexon B pexHM NPOrpaMMHPOBAHMA OCYILECTBISCTCS U3 PeKHMa INPSIMOIo
ynpasJjieHusi HaxatueM KHonku «I[TPOI'.

Ilepexon B pekUM BBINOJHEHHS] MPOIrPaAaMMbl OCYILECTBISIETCS W3 PEKHMA
roropHoctu HaxarueMm kHonku «CTAPT». Ilepen craprom nporpammsl kHonkamu «HOMEP»
MOYKHO BbIOpaTh HOMEp OIEPaLH, ¢ KOTOPOM HaYHETCsI BBIIIOJIHEHUE IPOrPaMMBbI.

Beixon u3 m11000r0 pexuMa MpoU3BOIUTCSA B MOCIENOBATEIBHOCTH, OOPaTHON MOPSIKY
BXOJIa B PEKUM.

2.5.24 B pexxumax TOTOBHOCTH, MPSIMOTO YIIPABJICHUS, YIPABJICHUS B PEaTbHOM BPEMEHH
U BBIIIOJIHEHUS IPOTPAMMBbI OIIEpaToOp MOXKET KOHTPOJIMPOBATh BEIMUNHY AMIep-uacoB (Ammep-
CEKyHJ), BBIJIAHHBIX arperaroM B Harpy3ky. OTa BEJIMYMHA SBISETCS HaKaIIMBAaEMbIM
apaMeTpoM, 3Hau€HHE KOTOPOro He OOHYJseTCs Jake PU OTKIFOUEHUH IUTAHUS arperaTos.

JUia oOHyneHusi cueTyuka (Hayaja cuera) cleAyeT, YAEepXKHUBas HaKaToM KHOIKY
«BPEMSI/3APAl», naxate u otnycTuth KHONKY «CBPOC». ABTOMaTnyeckoe OOHyJIEHHE
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 YmpomieHHBI MyJIbT YIPaBICHUS MOXXET HAXOTUTHCA B CIEAYIOIIUX PEKUMAX
paboTHI:

- Pe:KMM I'OTOBHOCTH;

- Pe:KMM YIIPABJICHHSA ;

- Pe:KMM BbINIOJTHEHUs IPOTPaAMMBblI;

- Pe:KMM HACTPOMKH IapaMeTPoB arperara.

2.6.2 B pexuMe TroTOBHOCTH ITIyJbT HAXOAWUTCS Cpa3y TOCIE BKIIOYECHUS HIIH
nepe3anycka OJ0Ka yrpaBlieHHsl arperata. B sToMm pexume Ha BceX HU(PPOBBIX WHAMKATOpPaX
otoOpaxatoTcsi cuMBOJIbl «0». OcTanbHbIE MHJIMKATOPHI HE CBETATCA. BBIMpsAMUTENbh B 3TOM
PEKHUME OCTAHOBIIEH.

2.6.3 B pe:xkxume ynpaBjieHUs ITyJIbT MTO3BOJISIET KOHTPOJIMPOBATH HATHYHUE, BETUUUHY H
HOJIIPHOCTh (JIJIs1 arperaToB, OCHALIEHHBIX OJOKOM peBepca) BBIXOJHOIO TOKA U HANpPSKEHUS
arperaTa BBINIPSAMHUTEILHOT0. B 3TOM pexumMe npon3BOANTCS yrpaBieHue paboTol arperara.

Jlisa mepexoja B 3TOT PEKUM CIEAYeT B PEXUME TOTOBHOCTH OJHOKPAaTHO HaXXaTh
kHonky «CTAPT/CTOII». Haunercs mpolecc TeCTUpOBaHMS CHIIOBBIX Mopynell. B ciydae
ycnemHoro BbinojgHeHus: TectoB, nHAMKaTOp «CTAPT/CTOID» Oyner HenmpepbIBHO CBETUTHCS
3€JIEHBIM LIBETOM.

Ecmn unaukatop «CTAPT/CTOID» He cBeTUTCS, HEOOXOIUMO TPOBEPUTH BKIIFOYEHO JIN
NUTAHUE CHJIOBBIX Moaysed, u 3aHoBO HaxaTb KHONKY «CTAPT/CTOII» ans 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 OINEPaTOpOM, 3aT€M HAYMHAIOT OTOOpaXaThCsl H3MEpEHHbIE
3HAYEHUS.

Korna cunosbie Mmoaynu akTuBHBI, HHIUKATOp «CTAPT/CTOID» 6yaer Murarh 3eIeHbBIM
I[BETOM.

Pabota BBIIPAMUTENSE OCTAHABIMBACTCS M BO30OHOBIAETCS HAKaTHEM KHOIKH
«CTAPT/CTOID».
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B sTOoM ke pexume NOCTYNHO YNpaBIEHUE MOJISPHOCTHIO BBIXOJHOI'O TOKA Ha)KaTHMEM
kHonku «PEBEPC» (my1st arperatoB, ocHaIeHHBIX OJIOKOM peBepca).

2.6.4 B pexume BBINOJHEHUS] NMPOrPaMMbl arperat OCYIIECTBISET paboTy 110
IpeBapuTeNIbHO 33JaHHON Iporpamme (mocienoBaTeNbHOCTH onepanuit). [IporpammupoBanue
arperata ocyuiectsisiercs ot [IJIY [Ipo nubGo nHOro BHEMIHETO KOHTPOJUIEepa.

[lepexol B 3TOT peXUM OCYIIECTBIISIETCS M3 PEKMMa T'OTOBHOCTHM HAXKaTUEM KHOIIKH
«OIIOUSA». TTporpamma 3amycTUTCS € 111ara, HOMEP KOTOPOTo 3aJaH HACTPOCYHBIM TapaMeTpPOM
«Homep HayanbHOrO 1Iara IporpaMmbD».

[Tpu BeImoHEHNH TTporpamMmMbl OyaeT Murats HHIUKaTop « [ IPOTPAMMAY.

[Tocne oxkoHYaHMS MPOrpaMMBbl arperar aBTOMaTUYECKU BBIKJIIFOYUT CUJIOBBIE MOIYJIA U
MEPEUJIET B PEKUM TOTOBHOCTH.

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

2.6.5 B pexkumMe HACTpPOIiKM NapaMeTpPoOB arperara JIOCTYITHa HAacTpOWKa aapeca
YIIPaBJIIEMOTO YCTPOHCTBA U CKOPOCTH OOMEHa.

Jli1g mepexoia B 3TOT PEKUM HEOOXOIUMO COOMIOAATH CIIEIYIOIIYIO MTOCIE0BATEIbHOCTh
JICUCTBUI:

- BBIKJIFOYUTh TUTAHUE BBIIPSIMUTEIS;

- OZIHOBPEMEHHO HaxkaThb U ynepxkuBath kHonku «OIILA» u HAIIPSIDKEHUE «=»;

- YAEpKHUBasi KHOIIKM Ha)KaThIMHU, BKIIFOUUTh IUTAHUE BBIIPSIMUTEIIS.

Haunyt omHoBpemenno murats uHaukatops! «OILA» u «CTAPT/CTOID».

Knonkamu «&=» «=» non unaukaropom «HAIIPSXKEHUE» neobxomumo BBIOpaTh

HOMEp IapameTpa, 3aTeM KHOIKAMH «<=» «=>» noJ uaaukatopom «TOK» BbIOpats Tpedbyemoe
3HaYeHUWe mapamerpa (oroOpaxkaercs B JeCATHYHOM (opMaTe) W HaXKaTh 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 MIOCIJIEI0BATELHOTO 0821 (MODBUS RTU 8-E-1, EVEN PARITY)
mnopTa 0802 (MODBUS RTU 8-N-2, NO PARITY)
(ITepBast undpa — KOIUIECTBO OUT JaHHBIX;
TIOCJIE/IHSS] — KOJIMYECTBO CTON-OMT)
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 MOSIBJICHUS CUTHAIA
4 BXO0/1a BHEIITHETO +24B Ha BX0J€ BHELTHETO YIPABICHNUS.
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 — 3anmyck nporpammsl ¢ mara 1.
Her +24B — octaHoB nporpamMmsl.
Ot 0 mo 20 cexynn
JnutenbHOCTH cUrHana
5 OKOHYAHIS (JMTenbHOCTD BKIIOUEHHS pelle, «kHOPMalIbHO OTKPBITHIE)
KOHTaKThl KOTOPOT'O BBIBEJIEHBI Ha pa3zbeM «RS-485y», npu
IIPOTPaMMBbI
OKOHYAaHUH pabOoThI MPOrpaMMBbl)
6 Pexwum paGoTs 0 | BcTpoeHHBIH cHeTYHK YIUTHIBAET AMIIEP-4achl
CUETYMKA 3apsAJa 1 | BcTpoeHHBIH CUETYHK YUUTHIBACT AMIEp-CeKYHAbI
7 Pexum oOHyIeHNS 0 | ObHyneHue TOIBKO BPYUIHYIO (cM. 11.2.5.24)
CYETYMKa 3apsja 1 | O6HyneHne aBTOMaTHYECKH NIPH CTapTe MPOrpaMMBbI
Pazpemenue 0l
0CJIe BOCCTAHOBJICHHS IIUTAHUS — OCTAaHOB
8 MIPOAOIDKEHUS PAOOTHI
ocJie BO300HOBJIEHHS 1 [Tocne BoccTaHOBIEHHS MUTAHUS — NPOJOJDKEHUE
U TAHUS paboThI

Anpeca, ckopocTd 0OMeHa M PeXHUMBI I10CIIEI0BATENbHBIX TOPTOB IMYyJIbTa BBIHOCHOTO U
arperaTa BbIIPSMHUTEIBHOTO JI0JKHBI COBIA/1aTh.

Jyig Toro, 4ToObl U3MEHEHUS MapaMeTPOB BCTYNWIN B CHITy, HEOOXOANMO BBIKJIIOUUTH U
3aHOBO BKJIIOUMTH arperar.

2.6.6 TTopsiok mepexo10B MEKIY PeKIMaAMHU.

B pexmMe roToBHOCTH Cpa3y IOCIe BKJIIOUEHHsS arperara HeoOXOIMMO BBIIOJIHHUTH
TECTUPOBaHUE CUIIOBBIX MOyJeil HaxkatueM kHonku «CTAPT/CTOID».

Ilo 3T0i1 KOMaHIE€ cUCTEMa yNpPAaBIEHUS aBTOMAaTUYECKU MPOTECTUPYET U AKTUBU3UPYET
MOJIKJIFOUEHHBIE CHUJIOBBbIE MOAYNIH. B HEKOTOPBIX ciydasX CHJIOBbIE MOAYJIH MOTYT OBITh HE
oOHapy>KeHbl C MEepBOro pasza. DTO JOMYCTUMO, B TaKOW CHTyallMd HEOOXOIMMO MOBTOPUTH
TECTUPOBAHUE.

[Ipu ycriemHoM BBIMOJIHEHUH TECTOB arperar MepexouT B Pe:KUM YIPaBJICHHS.
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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 kHomok «OIILWA» un «HAIIPSXKEHUE =» Bo
BpeMs BKJIIFOUEHUS arperara.

2.7 Tlopsiaok padoThl ¢ 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 Ojoka ympaBieHus arperara. B sTom pexxknMe Ha BcexX HM(POBBIX HHIUKATOPAX
otoOpaxarorcsi cuMBOIbl «0». OcTanbHbIE MHIMKATOPHI HE CBETATCA. BBINIpsAMUTENb B 3TOM
pEeXUME OCTAHOBJIEH.

2.7.3 B pe:kxume ynpaBJjieHUs IIyJIbT MO3BOJISICT KOHTPOJIMPOBATH HATUYHNE, BETUUUHY H
MOJIIPHOCTH (M1l arperaToB, OCHAILIEHHBIX OJOKOM peBepca) BBHIXOAHOIO TOKA U HANPSKEHUS
arperata BBIIPSMUTEIHHOTO. B 3TOM pexrmMe mpou3BOANTCS yrpaBieHue paboToi arperara.

Jlns mepexoga B 3TOT PEXHUM CIEAYEeT B PEKHUME TOTOBHOCTHM OJHOKPATHO Ha)XaTh
kaonky «CTAPT/CTOII». Haunercss mporecc TeCTUPOBAHUS CHIIOBBIX MOJyJei. B ciydae
ycnemHoro BoinoiHeHus: TectoB, uHANKATOp «CTAPT/CTOID» Oyner HempepblBHO CBETUTHCS
3€JIEHBIM LIBETOM.

Ecnu unauxatop «CTAPT/CTOID» He cBeTUTCS, HEOOXOAUMO MPOBEPUTH BKIIIOUEHO JIH
NUTAHUE CHJIOBBIX MOAyJieH, u 3aHOBO HaxaTh KHONKY «CTAPT/CTOID» mns moBTOpeHUs
TECTUPOBAHUSL.

3areM HEOOXOAMMO YCTAaHOBUTH 3HAYEHHUS TOKA M HANPSHKCHUS KHOIMKAMH «$=» «=>».

[Tocne oTmyckaHMsI KHOHOK «&=» «=>» HECKOJIbKO CEKYyHJ OTOOpaXkaloTcs 3HA4EHMs TOKa U
HANpsDKCHUS, YCTAaHOBJICHHBIC OIEPAaTOPOM, 3aT€M HAYMHAIOT OTOOpaXaThCs H3MEpEHHBIE
3HAYECHUS.

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 «PEBEPC»y (ju1s arperatoB, oCHaIIEHHBIX OJIOKOM peBepca).

2.8 Tlopsinok ynpasJieHus padotoii arperara «Ilyascap Jlai»

2.8.1 B pexuMme TOTOBHOCTH arperar TIO3BOJSET BKIIOYHTH pPabOTy arperata u
YCTaHOBHUTH HEOOXOIUMbIE 3HAUCHHSI TOKA W HAMPSHKCHUS C STUMH MTapaMeTPaMH.

Haxxatuem kHomnku «CTapT» BKJIIOYaeM paboTy arperara, pu 3TOM CBETHTCS WHIHUKATOP
«PABOTAN.

JInst paboThl B peKUME CTAOMJIM3AUMM TOKA YCTAHABIMBACM PETYJISATOP HANPSDKCHHS B
MaKCHMaJIbHOE TOJIOKEHHUE, a PETYISITOPOM TOKA YCTaHaBIMBAaeM TpeOyeMoe 3HaYCHUE TOKa.

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

B aTOoM jxe pexume JOCTYIHO YIpPaBICHUE MOJSAPHOCTHIO BHIXOAHOTO TOKA Ha)KaTHEM
kHONIKH «PEBEPCy.

OcraHoB pabOTHI OCYLIECTBIACTCS OJHOKPATHBIM HakaTHeM KHOMKH «CTOID».
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2.9 Pesxumbl cTA0MIN3AIMU TOKA U HANIPSKeHUsI (YCTABOK)

2.9.1 Arperatel MOryT paboTaTh B peXHME CTAOWMIM3AllMU TOKA WM HAMPSHKCHUS, B
3aBHCHUMOCTH OT 33/IaHHBIX OIEPaTOpPOM BEPXHHUX IPEAETIOB TOKA M HANpPSDKEHUsS, a TakkKe OT
COIIPOTHUBIICHUS HArPY3KHU. 3aJaHHBIEC OTIEPATOPOM 3HAUCHHSI TOKA M HAIPSKCHUS OTIPEIENISIOTCS
CUCTEMOH yMpaBlieHUS] KaK BEPXHUE IMpeAebl BBIXOJHOTO TOKa M HampspkeHus. T.e. nms Toro,
4TOOBI YCTAHOBUTH PEXKHUM CTAOMIIM3AIMH TOKA, HEOOXOIUMO 3a/1aTh MAKCUMAIbHO JOMYCTHMOE
BBIXOJIHOE HampsbkeHue (Hanmpumep, MakcumanbHoe 3HadeHue 100 B) u 3naueHue cradbmimsanuu
Toka (Hampumep, 150A). Ecnu conpoTuBieHue Harpy3Ku IO3BOJIET BbLAATH YCTAaHOBJICHHbBIC
3HAYEHHUSI TOKAa, MPU 3TOM BHIXOJHOE 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
HaIpsKCHUS.

PexumMm CTa6I/IJ'II/I3aI_[I/II/I HaIIPsKCHUA 3a1a€TCs aHAJIOTHYHBIM O6paSOM.

2.9.2 Cpa3y mociie yCTaHOBKH OINEPAaTOPOM 3HAYCHUU TOKA M HANPSDKCHUS, (PaKTUICCKU
BBIJIaBa€Mble Ha BBIXOJl arperatra IMapaMeTpbl MOTYT HECKOJBKO OTIMYAThCsA OT 3aJaHHBIX,
IIOCKOJIBKY CHCTEME€ KOPPEKLUUU TpeOyeTcsi HEKOTOpoe BpeMsl (HECKOJIbKO CEeKyHHa) s
YCTaHOBKH PEKHMA.

2.9.3 ArperaTbl aBTOMaTH4e€CKA OTPAaHHMYUBAIOT BBIXOJHYIO MOIIHOCTB. [IpH mombITKax
3a7laTh 3HAYEHUS YCTABKM TOKA W/WIM HANpsHKEHUs, MPUBOAIIMX K BBIXOLY 3a Ipeieibl
JIOIIyCTUMOM MOIIHOCTH, arperar B TEYEHHE HECKOJBKUX CEKYHJ aBTOMAaTUYECKH YMEHBIIUT
BBIXOJIHOM TOK M/WJIN HAIIPSDKEHUE 10 JOIMYCTUMOIO YPOBHS.

2.10 TexHu4eckoe 00CTy;KMBAHHE ATPEraToB

2.10.1 IIpoBepka TEXHHYECKOTO COCTOSIHUSI U OOCIY)KMBAHHE CBOJIUTCS K IPOBEPKE
COCTOSIHUSI COEIMHUTENIBHBIX NPOBOJOB, KOpIyca, PaJuaTOpOB U BEHTWIATOPOB OXJIAXKACHHUS.
[lpy HanmMuuM TOBPEXKACHUH HEOOXOIMMO TPHHATH MEpHl K WX ycTpaHeHuio. llpum
HEUCIPAaBHOCTH BEHTWIATOPOB MX CIEAYET 3aMEHUTh Ha aHajloruuHble. Hampsokenue nuraHus
BeHTWISITOpoB 220 B mepeMeHHOro TOKa, MaKCHUMajbHO JOMYCTHUMBIA HOTPEOIsSEeMBbIH TOK
KakJ10ro BeHtussitopa 0,4A.

2.10.2 JomyckaeTcsi HaJIM4he HE3HAYUTEIBHBIX MEXaHMYECKUX MOBPEKICHUN KOpIyca
arperata, He MpenATCTBYIOIUX HOPMATbHOMY () YHKIIHOHUPOBAHHUIO.

2.11 XapakTepHble HEMCIIPABHOCTH M METO/IbI HX YCTPAHEHHUsI

2.11.1 IlepeyeHb BO3MOXHBIX HEHCIIPABHOCTEW U METObl UX YCTPaHEHUS NMPUBEJICHBI B
Tabymie Ne 6.
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Tabauma Ne 6
BHemnue npuznaku HeucnpaBHocTh MeToabl yCTpaHeHusI
He Bximtouaercs wim OtcyrcTByeT Hanpsikerue | [IpoBepbTe HaNpsHKCHHE B
HEOXUJTAHHO B 0/1HO#M u3 (a3 B cetn 380 | ceTw.
BBIKJTIOYAETCS B, 1 OHO BBIXOJIHT 32

JIOTTYCTUMBIE NpeAebl
CpabarpiBaet 3amuta | OTcyTcTBYeT Hanpsbkenne | [IpoBeputh Hamuune

Ipu paboTe HIDKE omHo# u3 (a3 B cetr 380B, | HampsHKEHUS U €ro
HOMHUHAITLHON WJTH BBIXOJIMT 32 COOTBETCTBHE CTAHAAPTAM MPH
MOIIHOCTH JIOTTYCTHMBIE TPEACIBI paboTe Ha MaKC. TOCTUKUMOMN

MOIIIHOCTH, IIPU KOTOPOH e1le
He cpabaThIBaET 3aIuTa.

Arperar HE MOXET IIpeBrimieHo He skcmmyatupoBaTh arperat
CTaOUIN3UPOBATH MaKCUMaJIbHOE 3HAUCHUE MIPU 3HAYCHUSX [TapaMeTPOB,
3HAa4YeHHE HANIPSDKEHUS | HANPSDKSHUS WK TOKA. MIPEBBIIAIOIINX MAKCHMAIBHO
WJIH TOKa JIOTTYCTHMBIE.
Ha cucremy ynpasnenust 3a3eMJIUTh KOPITYC arperara.
BO3/ICHMCTBYET CHUIIbHAA VYbepure oT arperara Bce
ANEKTPOMAarHUTHAS VCTOYHUKH CHITBHBIX
rmoMexa. AJIEKTPOMArHUTHBIX TTOMEX.
Harpy3ska pe3ko mensiet Arperar npeaHa3zHadYeH IS
CBO€ CONPOTHBIICHHE. paboThI Ha HArPY3KY C TIABHO
MEHSOIITUMCS
COTIPOTHUBIICHUEM.
Arperar HE MOXKET Omnepatop 3aman He npeBbimate Harpy3ky Ha
BBIJIaTh rapaMeTpsl YCTaBKH, TIPU arperar.
YCTaHOBJICHHBIE KOTOPBIX BBIXOHAS

OTIEPaTOPOM TOK W/MJIM | MOILITHOCTb arperara
HaIpsKEHUE, WM OHU | TIPEBBILIACT TOMYCTUMYIO.

MTOCTENIEHHO

CHUXKAIOTCS

[ToctosiHHO Bo3HUKaeT | OIUH U3 BEHTUISATOPOB 3aMEeHUTh HEHCIIPaBHBIN
aBapHUHHBIN CUTHAT CUCTEMBI OXJIAXKICHUS BEHTWJIATOP.

«IIEPETPEB» BBILIEI U3 CTPOSL.

[TynbT BBITpAMUTENS IToaxmrouen ITJIY nnu Otxmtounts [TAY nnmm

HE pearupyer Ha YIPABJISIOMIMI KOMIIBIOTED | YHPaBIAIOIUNA KOMIIBIOTEDP U
Ha)aTHs KHOTIOK MOI0’KATh NP BKJIFOUEHHOM

BBIIPsIMHUTENE 1 MUHYTY.

2.11.2. Tlo Bompocam, CBsI3aHHBIM C pPabOTOW arperaTtoB cleayeT oOpariaTbcsi Ha
npeanpusTHe—M3roToBUTeNs 10 anapecy: OOO  «Hasumkom», 150007, 1. Spocnasib,
ya.Yuusepcurerckas, 21, IO O®TUAH, koprnyc «Ax». ten. (4852) 741-121, 741-567. E-mail:
navicom@navicom.org.

2.12 llpaBuyia XpaHeHUs1 U TPAHCIOPTUPOBAHMS

2.12.1 ArperaTsl NOJKHBI XPaHHUTbCA B TPaHCHOPTHOM YynakoBke. CoxpaHseMOCTb
arperatoB B TPAaHCHOPTHOM YIAaKOBKE COCTaBiseT oAMH roj. [locie ucTedeHus ykazaHHOTO
CpOKa W HEOOXOAMMOCTH JaJIbHEHINEro XpaHeHUs HEOOXOIMMO BCKPBITh YIIaKOBKY arperaTos,
yOenuThCs B KAa4ECTBEHHOM MX COCTOSSHUM W BHOBb YymakoBaTh. llpu HeoOxomumocTu
BBITOJIHUTH TEXHUYECKOE 00CTYKMBAHUE arperaTos.

2.12.2 Arperatbl TOJDKHBI XPaHUTBCS B 3aKPBITBIX MOMEHICHUSAX C TEMIIEpaTypoill He
mmwke 0 °C npu Hanbobel BiaaxHocTd Bo3ayxa 80% mpu temneparype 25 °C.

2.12.3 TlepeBo3ka arperatoB BO3MOXKHA JIFOOBIM BHJIOM TPAHCIIOPTA, 00ECIIEYNBAIOIIIM
COXPaHHOCTh MX B TPAHCIIOPTHOM YIaKOBKe.
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2.12.4 B cootrBerctBuu ¢ ['OCT 14192 Ha TpaHCHOPTHYIO YIIAKOBKY arperaTtoB
HAHOCATCA MapKUPOBOUYHBIE 3HAKU: «Xpynkoey, «OcropoxHoy», «bepeusb oT Biaruy, «Bepx», u
MOKeT HaHOCUThCS «[logHMMATh HENOCPEACTBEHHO 32 TPY3».

000 «HABMKOM» PO, 150007, r.slpocnasnb, yn.YHueepcutetckas, 21, Ten./dakc (4852) 741-121, 741-567 26



PykoBOACTBO MO 3KCnyaTauun arperata BoinpsaMuTensHoro «MYJIbCAP»

IMPNJIOKEHHUE A
(obs13aTenbHOR)
DyHKIUOHAJbHASA 0JIOK-CXemMa
arperara BbIIIPAMUTEJILHOIO

Arperart BbINpPsAMUTENbLHbIN
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1 Tpexda3znsliii cereBoit GprsTp IMU

2 Beimpsmurens TpexdazHblid

3 UnBeprop HINM

4 CunoBoil TpanchopmaTop

5 BeipsiMuTens BTOPUUHBII

6 biok ctabunn3anuu Toka U HanpsHKeHUs

7 biok pesepca (omiusi)

8 Cxema KOHTpOJIsl TEMIIepaTyphl U Ieperpena

9 Cxema ympaBiieHUS

10 MonuTop cetu Tpex¢aznplii + N

11 VerpolicTBo 3alIMTHOE ITYCKOBOE

12 VicTouHMK MUTaHUS BTOPUYHBIX LIeTIeH

13 IlynbT ynpaBieHUs ¥ WHIUKAIIAHN JIOKATHHBIN
14 TlynbT ynpaBieHus: 1 HHAMKALMN BBIHOCHOM (OIS ) UM KOMIIBIOTEP
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