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HacTosiiee pykoBOACTBO MO 3KCILTyaTallud PACIpOCTpaHsAeTCsl Ha OJIOK pO3Kura 3amnalib-
HUKA U KOHTPOJS TUIaMeHH OCHOBHOM ropenku tumna bP3-04-M1-2K(-01) (B manbHeliniem — OJ0K) U
COJZICP)KUT CBEJCHUS 00 YCTPOWCTBE, MPUHIIUIIE ACHCTBHA, a TAK)Ke yKa3aHUs HEOOXOAMMBIE IS Ipa-
BIJIBHOM 3KCIUTYaTalliK ¥ TIOJHOTO MCIIOIb30BAHUS TEXHUUYECKUX BO3ZMOYKHOCTEH OJI0KOB.

s mostydeHHs AOMycKa K paboTe HE0OXOAWMO JOTOJIHUTENBHO U3YyYUTh KCILTyaTallu-
OHHYIO JTOKYMEHTAllUI0 Ha yCTPOMCTBA, BXOJAIIUE B COCTaB aBTOMATHUKU KOTJIa (B 3aBUCHUMOCTH OT
IIPOEKTA):

¢ 3amnanbHO-3allUTHBIC YCTPOICTBA;

® KJIAIlaH NIEKTPOMAarHUTHBIN;

® HCTOYHHUK BBICOKOT'O HANPSHKEHHUSL.

1. OIIMCAHHUE 1 PABOTA MU3AEJINA

1.1. Ha3sgauyeHue n3genus.

brok poszkura 3amanbHuka U KoHTpoJisi miameHn bP3-04-M1-2K(-01) npegna3znaueH st
MECTHOTO M JUCTAaHIIMOHHOI'O aBTOMATHMYECKOTO YIPABJICHUS IMPOLIECCOM PO3KUTa 3anaibHO-
3alIUTHOTO YCTPOMCTBA ra30BbIX MJIM Ma3yTHBIX FOPEIOK BOAOTPEHHBIX KOTJIOB M SHEPrOyCTaHOBOK U
KOHTPOJIA INIaMCHU OCHOBHOU TOpCJIKH.

1.2. XapakTepucTuku (CBOICTBA).

1.2.1.b70K MOKET MPUMEHATHCS U1l PO3KUTA 3aNaJTbHUKOB TEXHOJIOTHYECKUX YCTAaHOBOK
C)KHTaHUSI OTXOJOB MPOU3BOJICTBA, MOJOTPEBATENCH Ta3a U HEPTH, Ta30reHEePaTOPOB U MPOMBIILICH-
HBIX [TEYECH.

brok ¢opmupyeT KOMaHAHBIN CHUTHAI Ha OTKPBITHE U 3aKPBITHE dJIEKTPOMArHUTHOTO Ta-
30BOro kiamnana 3anainbauka (KOI).

briok hopMupyeT KoMaHIHBIN CUTHAT HA UICTOYHHK BhICOKOTO Hanpspkenus (MBH).

biiok aBromatnuecku otkintouaer UBH nipu ycnienmnoM po3skure 3anajibHUKA 10 3aBEpIlie-
HUS 33/1aHHOT0 UHTEPBaia BPEMEHHU Ha PO3KHUT.

bnok oTki04yaeT 3eKTponuTaHue KilanaHa U MPUBOJUTCS B UCXOJHOE COCTOSIHHE, €CIIU B
TEUEHUE 3aIaHHOTO0 BPEMEHU PO3KUT 3aMaJIbHUKA HE POU3O0IIIET.

OcymiectBisgeT OJOKMPOBKY Iycka OJI0Ka, €C He MPOLUIa BEHTWISILIUA U HET TOTOBHO-
CTH TI0 TEXHOJIOTMYECKUM 3alllUTaM YHEPrOyCTaHOBKH.

Bbnok aBromarnyecku otkmouaer KOI' u UBH npu cpabarbiBaHnu TEXHOIOTHUECKON 3a-
LIUTHI KOTJIa U3 JIF0OOTO COCTOSTHHUSL.

Bo3moskeH nucTaHIIMOHHBINA TyCK U OCTAHOB 0JI0Ka aBTOMAaTHUKOW KOTJIA WJIA OTIEPAaTOPOM.

biok koHTponupyeT (akenpl 3amajbHUKAa 1 OCHOBHOM TOPENIKH C BBIJAYEH TUCKPETHOTO
CUTHaJIa B CXEMY 3allIUThI KOTJIA.

bnok ocymectisier oOMeH nHpopMarmeil ¢ BEpXHUM YpOBHEM 1o uHTepdeiicy RS-485,
npotokos Modbus RTU.

1.2.2. BXoaHble CUTHAJIEL:

-CHTHAJI OT HOHMU3AIIMOHHOTO JaTtdnka 33V

-CUTHAJ OT poToaaTunka Tuma GOoTOPE3UCTOP WIIH TOKOBBIHN 4-20MA ;

-CUTHAJIbI OT CUCTEMbI aBTOMATHUKHU.

1.2.3. BeIXOOHbBIE CUTHAJIEI.

Komangneie curnanel Ha ycTpoiictBa 33V — anekTpoMarHuTHbIN kinanad u IBH:

SHAIPSDKEHUE, B ..o 22077 33
SHACTOTA, [ Tl oo e e e 50(60)
N0 O £ (101 1) (< N - 2
-perynupyemMasi JJIMTEeIbHOCTh IEPUO/Ia Ha MOMBITKY PO3KHUTa 3aNalbHUKa, ¢ . 5-40

KOMaH,Z[HBIe CUTHAJIbI B CUCTCMY aBTOMATHUKH KOTJIa B BUC KOHTAKTOB PCJIC C BO3BMOKHO-



CTHIO KOMMYTAIIUH TOCTOSIHHOTO TOKa /10 2A nipu Hanpspkenuu 30B;
MepeMeHHOro ToKa J102A nipu HanpsbkeHuu 220B.
1.2.4. DnexTponuranue 6J10Ka

HATIPSDKEHHE, B ..o 2207 33
L= 7: 10 (o) v T 1 § QORI 50/60
MOTPEOIISIEMA MOIITHOCTD, BA ..ottt 10

1.2.5. Pexxum paGoThl — MPOIOTKUTEBHBIM.

1.2.6. Knmumatuueckoe ucnonaenre Y XJI 3.1 mo I'OCT 15150-69 nnst TemmnepaTrypHOro
Juana3oHa sKkcrutyarauuu otr Munyc 25°C no mtroc 50°C.

1.2.7. Crenens 3amutsl kopiryca IP50 mo 'OCT 14254-96.

1.2.8. 1o ycToiunBOCTH K MEXaHUYECKUM BO3IEHCTBUAM OJIOK OTHOCUTCA K rpyme N1 no
I'OCT 12997.

1.2.9. HapaOOTKA HA OTKA3, HAC ... .veueenteeneententettiieeenaenaeeneanteaneeneenneaneenens 80000
1.2.10. IToaHblii CpeTHUN CPOK CITYIKOBI, HE MEHEE, JIET +.uvvvenreennreenreenneenneennneennan 10
1.2.11. ['a0apUTHBIC PABMEPBI, MM . ..eueeeneeenneenneenneennnennns 235x206x92 (321x210x64)
RO DY, : ToTor: T (S 0100 (1S P 1.5(2)
1.3. Cocras.
O6o03Ha4yeHue 10- HaumenoBanue u ycioBHoe 00603Ha-
Komny. [Ipumeuanue
KyMeHTa YeHHE
bnok po3xura 3anaabHUKa U KOH-
B407.037.000.000 | g mnavenn BP3-04-M1-2K(-01) | | T
B407.037.000.000IIC | ITacnopt 1 7K3.
IIPU TIOCTABKE B OJIUH aJIpec
B407.037.000.000P5 | PykoBOJCTBO IO AKCILTyaTalluu 1 3K3.  |momyckaercst moCTaBiIATh 1
9K3. Ha 5-10 u3nenuit

1.4. YerpoiicTBo u pabora.

1.4.1. Koncrpyktuao 6s0k BP3-04-M1-2K (cM. puc.l) BbINOSHEH B BHJI€ MOHOOJIOKA B
macTMaccoBoM kopiryce, 010k bP3-04-M1-2K-01 B MerammueckoM kopriyce. B xkopmyce pacriono-
JKeHBI 11aThl. Ha mepenneit manenu pa3MenieHbl OpraHbl YIPpaBJICHUS U 3JIEMEHTHI HHANKAIMU. CHU3Y
pa3MeIIeHbl YeThipe KaOeNbHBIX BBOJA JJIS TMOJBOJA MPOBOJAOB W MOIKIIOYeHHMS K Konoakam XT1,
XT2, pactiofo)KeHHBIM MOJI CheMHOM KPBIIIKOH, a TAKXKe JepKaTelb IPeI0XPaHUTENs; B OJI0Ke
bP3-04-M1-2K-01 xononku XT1 u XT2 pacrionoxeHsl c3aiu.
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Ha nepeaneit nanenu pa3melieHsl CIeayIOLUMe OpraHbl YIIPaBICHUS U 3JIEMEHThI MHIUKa-
[HN:

- KHOIIKa po3»kura 3anaisHuka "[TY CK";

- KHomKa octaHoBkH OJioka "CTOIT";

- PEryJISITOp AMUTENbHOCTH HHTEpBaia Ha po3xur "MHTEPBAJI";

- PEryIISTOp YyBCTBHTEIBHOCTH KaHaTIa KOHTPOIs hakena "HACTPOMKA";

- CBETOIMO MHAMKALMK BKIroueHus nutadusg "CETbh";

- CBETOAMO/I MHANKAIIMY OTKPBITUA dJIEKTpoMarHuTHoro kinanana "KJIATTAH";

- CBETOAMOI MHAUKAIMK ojayn Hanpsikenust Ha IBH "UBH";

- CBETO/IMO/I MHIUKAIIUHN HATMYUs I1aMeHu (akena 3amansauka "TITTAMSA";

- CBETOAMO/I MHAMKALIMU HATM4Ks IIaMeHu ¢akena ocHoBHO# ropenku "I'OPEJIKA";

- CBETOJIMO/THAS JINHEWKA WHIUKAIINA HHTEHCUBHOCTH (haKeia TOPeITKH.

1.4.2. PaGora Os10ka.
TunoBas cxema MOAKIIOYEHUS BHEITHUX IIENeH MpeACTaBlIeHa Ha pHC.2.
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Anroputm paboTbl 6J10Ka IpEICTaBIEH Ha pUc. 3.

MHuumanusauusa
MUKPOKOHTpOnnepa
T
ecTb '
MwuraeTt cBeToanon i JToXHbIA curHan
FTOPENKA = OTropenku
T
' HeT
ecTb
MwuraeTt cBeToanon i JToXHbIA curHan Haxarta kHonka
3ANANbHUK < 0T 3ananbHuka cTon
T T
' HeT ' na
T
CocTosiHME KHOMKM Bukniouastcs VBH - aCHeTMCBEiaTOAMOA
T T
' HaxaTa '
3aropaeTcs cBeToaMon ] PasmbikalTCa KOHTaKTbl | FacHeT cBeToAuMoA
KNAMAH = OTkpbTMe Knanana pene KINAMAH - KNAMAH
T T
' naysaic '
3aropaeTcs cBeTtoanon i PasmblkaloTcs KOHTaKTbl | FacHeT CBETOANO
VBH —= Brnioaerca VBH pene BANANLHUK [ SATATLLTK
T
OTcyeT BpemeHu
30c(max)
T
HeT '
Brikntovyaetcs
UBH <] CurHanot3sananbHuka
T T
' ' ecTb
FaCHeTMcngonmon Buniouaercs MBH |- I'acHeTMc;ﬁTonmo,q
T T
3amblKaloTCa KOHTaKTbl | 3aropaeTcs cBeTOAMOA
3akpeisaeTcsl knanaw pene 3AMANBHUK - 3AMNANBHUK
T T
[acHeT cBeToguoa B 3aropaeTcs CBETOLMOA
KITARAR CurHan ot ropenku —1 TOPENKA
T
3aMbIKaloTCH KOHTaKThl | | 3aropaeTcs cBeTOaMOA
pene FOPENKA = FTOPEJIKA
T
' ecTb
OxupaHne Haxatus
= kHonku MYCK -
Puc. 3

[Tpu mogave mutanus Ha 010k 3aropaercs ceetoauoa «CETbhy u mpousBoauTtcs mposepka
OTCYTCTBUS JIOXKHOTO CHTHAJa C JIaTYMKa TJIaMEHHU ropeikd (KOHTAKThI 1, 2 kiaemMHO# komoaku XT1,
IIPU HMCIIONB30BAHUS B Ka4eCTBE JaTyMKa IiaMeHu ropenku ¢oroxatunka ®JI-02; koHTaKTH 6, 8 B
ciydae ucmoiab3oBanus ¢orogaturka OJIA-03). [Ipu HaMYMKM CUTHAJA C aTYMKA IJIAMEHU TOPEIKH
(6muk oT cocemHUX TOpeNok), HaunHaeT murath cBeroauon «I"OPEJIKA». Heo6xommMo BBIKITIOUNTH
OJIOK, YCTPaHUTh HEHCIIPABHOCTH B IIEMH JAaTYUKA MJIAMEHHU TOPEIIKH BHIOOPOM IPABHIBLHOTO HAIPaB-
JIEHUS! YCTAaHOBKHU (OTOAATYHMKA M 3aHOBO BKIIFOUUTH 010Kk BP3-04-M1-2K(-01). Ecnu mpoBepka mpo-
IJIa YCIENIHO, MPOUCXOIUT MPOBEpPKa OTCYTCTBUS CUTHANA JaTYMKA TUIAMEHU 3alalIbHUKA (KOHTAKThI
21, 22 knemmuo# konogaku XT1). [Ipu Hamumy curHaia aT4uka TUIAMEHH 3anaibHUKA, HE00X0IUMO
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BBIKJTIOYHTH OJIOK, YCTPAHUTh HEHCIIPABHOCTH B IIEMH JaTYMKA MJIAMEHHU 3allalbHUKA U 3aHOBO BKIIIO-
yuTh 0710k bP3-04-M1-2K. Ecnu curnan ¢ natdyuka rjiaMeHu 3anajibHUKa OTCYTCTBYET, OJIOK 0XKHJIaeT
Haxxatust kHonkH «ITY CK» (3amyck mporiecca po3Kura 3anajibHIKa).

Po3xur HauHeTcst TOJBKO B TOM Cllydae, €CJIU BEHTWIALMS HCHpaBHA M MPOILIA MPOBEpKa Ha
TE€PMETUYHOCTbD.

IIpn Haxxatun kHomku «IIYCK» BblmaeTcs HanmpsiK€HHE Ha OTKPBITHE 3JIEKTPOMArHUTHOTO
KJIaraHa mojayu ra3a (KOHTakThl 25, 26 knemMHoOU Komoaku XT1), 3amMbIkaroTcst KOHTakThI pene K1
«KJTAITAH» (xonTtaktel 13, 14 xnemmuoi komonku XT1) m 3aropaercs cerommon «KJIAITAH».
Taxke HauMHAET BbIABATHCS HANPSDKEHUE HAa MCTOYHUK BBICOKOTO HANpsDKEHUS (KOHTakThl 23, 24
kiemmHol kononku XT1) u 3aropaerca ceeroguon «VMIBH». HanpsixeHnue Ha HCTOYHMK BBICOKOTO Ha-
MpSOKEHUs BbIIACTCS B TEUYEHHE BPEMEHU PO3KUTa, OMPENENsieMOro MOJOXKEHHEM peryisTopa
«MHTEPBAJI» (o1 3 ¢ 1o 30 c).

[Ipu nosiBieHMU cUTHaIa JaTYMKa MIAMEHU 3anajlbHUKA, CHUMAETCS HAPSLDKEHHE C MCTOYHHKA
BBICOKOI'O HampspkeHuss u racHeT ceroguof «MBH». 3arem 3ambikarorcs koHTakTshl pene K3
«3ATTAJIBHUK» (konTakTthl 15, 16 knemmuoi konoaku XT1) u 3aropaercst cBeroguon «IIJTAMSDy.
[Tpou3soren po3»Kur 3anajibHUKA.

Ecnu no okoOHYaHMM BPEMEHM PO3KHMIa CUTHaI JaT4rKa IUIAMEHM 3allajibHUKA HE MOSBUJIICS, TO
CHUMAETCsl HAPsLDKEHUE ¢ MCTOYHMKA BBICOKOIO HampspkeHus, racHer ceronuon «MIBH», 3atem nmpe-
KpalaeTcs BblJaya HAMPSKEHUS HA OTKPBITHE MIEKTPOMAarHUTHOIO KJlanaHa, Pa3MbIKAOTCS KOHTAKThI
pene «KJIATTAH» u racHet cBetoanon «KJIATIAH». Po3:xur 3anmansHuka He mpounsonien u 610k bP3-
04-M1-2K(-01) oxxunaet cneayromero Haxxkatust KHONKH «I 1Y CK».

[Tocne ycremHoro po3xura 3amnajibHAKa IPOUCXOINUT NMPOBEPKA HAJTMYMS U BEJIMYMHBI CUTHAIA
JaT4YMKa TUIaMeHH ropeiiku. Eciau curHan garyuka rjiaMeHU TOPENIKM MOSIBUIICS U €0 BeJIMYMHA J0C-
TaTO4HA, TO 3aMbIKalOTCs ABe mapbl KOHTakToB pene K4 «'OPEJIKA» (kontaktel 17, 18 u 19, 20
kiemmHol kosoaku XT1) u 3aropaercs ceeroauof «I'OPEJIKA». IHTEHCHBHOCTD IJIAaMEHU TOPENIKU
otoOpaxkaercsi cBetonuoaHoi nmuHelkon «DAKEJI». UyBCTBUTEIBHOCTh JaTuWKa IUIAMEHU TOPEIIKH
perymupyercs peryasiropom «<HACTPOMKA ».

[Tpn Haxxatun kHOMKH «CTOID» B mM000H MOMEHT BpEMEHHU MPOUCXOIUT 3aBEPIICHUE TTOTBIT-
KM PO3KUTa WM 3aKPbITHE 3JIEKTPOMArHUTHOIO KJIallaHa IMOJaud ra3a Ha 3almalibHUK, €CJIA PO3KHUT
y>Ke IpOor301Ie.

KonTtposp u nepenada cocTOSIHHUSI CUTHAJIOB HA BEPXHUM ypoBeHb ¢ KieMMbl X T2 . Pabora mo
npotokoay MODBUS RTU — B cOOTBETCTBUH € TPUIIOKEHUEM 1.

CymiecTByeT BO3MOKHOCTh JUCTAHIMOHHOIO PO3KHUIA M OCTAaHOBKHM PO3KWTa 3alajbHUKA
(xonTakThl 11 1 12 knemmuoMi Kook XT1, COOTBETCTBEHHO).

1.5. CpencrtBa u3MepeHus, UHCTPYMEHT U IPUHAIIEKHOCTH

HaumenoBanue u tun TexHuueckre XapakKTEPUCTUKHI Hasznauenue u onepanuun
JI51 TO/IKJTFOUEHHSI TPOBOJIOB K
OtBepTka JIessue 0,4x2,5x75 MM a A N POBOA
KJIEMMHOM KOJIOJIKE

1.6. MapkupoBka

Ha nuuesoii manenn 0J10Ka JOIKHEI OBITH HAHECEHEL:

- TOBAPHBIN 3HAK MPEAPUATHI-U3TOTOBUTEIS,

- HaUMEHOBAHUE U3CIIHS

- MIOPSITKOBBIA HOMEP WU3JICITHS TPEITPHSITHS-U3TOTOBUTEIIS;
- TOJI BBITYCKA,

- 0003HaYEHHE CTETNCHHU 3aIUTEI 000JIOUKH;

1.7. YnakoBka
1.7.1. TpancnopTHas MapKupOBKa JOJKHA COOTBETCTBOBaTh TpeboBanusiM 'OCT 14192-96.

Ha TpancnopTHO# Tape JOMKHBI OBITh HAaHECEHbI MAHMITYJISLIMOHHBIE 3HAKU: «OCTOPOKHOY,
7



«Xpynkoe», «bepeus 0T Biarmy.
1.7.2. Ha xopo0Oke nomxkHa ObITh HakineeHa sTukeTka mo 'OCT 2.601-95.

2. UCITOJIb3OBAHUME 110 HA3HAYEHHWIO

2.1. IToaroroBka K UCIIOJIb30BAHHIO

2.1.1. Kperuienne 610ka OCYIIECTBIISETCS HABECKOW C MOMOIIBIO KPETEKHOTO JIEMEHTa Ha
3aJIHEH CTOPOHE KOpITyca B BEPTUKAILHOM MOJI0KeHUH (prc.4a u 40 ).

80 _
‘ I PN Bl B
59 10
P ——

145
184

*a

)
— 198 J -

Puc.4a. Hacrernoe ncnonaenue bP3-04-M1-2K.

2.1.2. Tlepen MoOHTaxoM, OJIOK CIEAyeT MPOBEPUTH HAa OTCYTCTBHE IOJOMOK, BBI3BAHHBIX
TPaHCIIOPTUPOBKOM.

2.1.3. MonTax 0J0Ka IPOU3BOAMTCS B COOTBETCTBUM C JedcTByromuME "llpaBunamu ycTpoii-
cTBa 3JeKTpoycTaHoBOK", "lIpaBmiiaMi TEeXHHMUYECKOW SKCIUTyaTaIlMM 3JIEKTPOYCTAaHOBOK IMOTpeOuTe-
neil", HaCTOSALIMM PYKOBOJICTBOM M ITPOEKTOM Ha IEKTPOABTOMATHKY KOTJIA.

2.1.4. MoHTaX BHEIIHUX NIEKTPUUECKUX Lienel BecTu mpoBoaamu ceuenueM 0,35-0,75mm>.

Jis MOAKIIIOYEeHUsT K JATUYMKY KOHTpOJNs (akena 3amajbHUKa W B LEMSAX AUCTAHIHMOHHOTO
yIIpaBJICHHUS HCII0JIb30BaTh SKPAaHUPOBAHHBIE TIPOBO/IA U KaOeIH.

2.1.5. IloxkitoueHue BHEUIHMX 3JIEKTPUYECKUX ILENeld MPOU3BOAUTH COIJIACHO IPOEKTa, CO-
CTaBJICHHOMY Ha OCHOBE THIIOBO CXEMBbI IIOAKJIIOUEHHUS pUC. 2.

B nmpoekrax nomyckaercss MCHOIb30BaTh MPOMEKYTOUHbIE KOMMYTAIIMOHHBIE 3aKHMbl U MHO-
TOXKUJIbHBIE KaOEeIH.
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Puc.46. ll{utoBoe ucnonmuenne bP3-04-M1-2K-01.
2.2. Ucnionp30BaHue U30ETIHS
2.2.1.11pu moaroroBke K paboTe HEOOXOAUMO:
- U3YYUTh, TEXHUUYECKYIO JOKYMEHTAIIMIO B 00beMe yHKTa 1.2.,1.4. HaCTOSAIIEr0 pyKOBOACTBA
0 DKCIUTyaTaluu;
- POBEPUTH LEJIOCTHOCTH PYUYEK YIPABICHUS U SIIEMEHTOB HHIUKAIUU.
2.2.2. Tlocne mpoBEepKU UCIPABHOCTU U PAOOTOCTIOCOOHOCTH BCEX CHCTEM M MPUOOPOB, BXO-
JSAIUIX B 000pyAOBaHKE KOTJIA U UX TOTOBHOCTH K PO3KHUTY KOTJIa Ha 0Jioke HaxaTh KHOTIKY «ITY CK»y.
ITocne naxarus kHonku «I1Y CK» HaunHaeTcs mpouecc po3Kura KOTJia 10 yCTaHOBIEHHOMY
AITOPUTMY.
2.2.3. MepbI 6€3011aCHOCTH.
HcTouyHNKOM OMacHOCTH MPU MOHTaXKE U DKCIUTyaTalluu OJIOKa SIBJISETCS AJIEKTPUUECKHIA TOK.
beszomacHocTh SKCIUTYaTaI[y 6J10Ka 00ECTIEYNBACTCS
1) u3omsAIIMEeH PICKTPUIECKUX IIETICH;
2) HaJIeKHBIM KpeIUIeHneM 0JI0Ka P MOHTa)Ke Ha 00BEKTE;
3) HamuM4MeM MpeIoXPaHUTENS IJs 3alIUThI SJEKTPUYECKUX LENed MpU HEeIITaTHBIX
CUTYaIHSIX;
4) KOHCTpYyKIMEH, BCE TOKOBEIYIIME YAaCTH PaCHOI0KEHbl BHYTPH KOpITyca,
00eCTIeYNBAIOIIET0 3aIIUTY 00CITYKUBAIOIIETO IIEPCOHANIA OT CONPUKOCHOBEHHUS C
HUMU.
[To crocoOy 3amuThl 4YeT0BeKa OT MOPAKECHUS DIECKTPUUECKUM TOKOM OJIOK OTHOCHUTCS K KIac-
cy 0l mo I'OCT 12.2.007.0.-75
Ycrpanenue nedektoB 0J0Ka U 3aMEHA OTACIBHBIX JIeTalIeH MPOU3BOIUTCS MPU OTKIFOYCHHOM
3IEKTPUYECKOM TUTAaHUH.
DKkcrryaTanus 0JI0Ka pa3pemiaeTcsl TOJIbKO MPU HATMYUU WHCTPYKIUH M0 TEXHUKE 0e30IacHo-
CTH, YTBEP>KICHHOMN pyKOBOIUTENEM MPEANPUATHI-IOTPEOUTEIISI.
DkcrryaTanus 0J0Ka JTOJDKHA MPOU3BOIUTHCS B COOTBETCTBUU C TPEOOBAHUSIMHU MEKOTpACe-
BbIX pykoBozsux marepuainoB [IOT PM-016-2001 (P[] 153-34.0-03.150-00).



3. TEXHUYECKOE OBCJIYKMBAHUE

3.1. o cnocoOy 3amuThl 4eIoBeKa OT MOPAKEHUS dICKTPUUYECKUM TOKOM OJIOK OTHOCHTCS K
kimaccy 1 mo 'OCT 12.2.007.0-75. K paGoram mo MOHTaxy, YCTaHOBKE, IMPOBEPKE U 0OCTYKUBAHHIO
O70Ka JOMYCKAIOTCsl JIMIA, IMPOULICAIINE HHCTPYKTaX M oOydeHue Oe30macHbIM MeTojaaM Tpyaa,
MMEIOIIHE JIOCTYN K pabore Ha anekTpoycraHoBkax g0 1000B, cormacuo "llpaBmiam TexHUUYECKOH
HKCIUTyaTalluy 3JIEKTPOYCTAHOBOK MOTpeOuTenel" 1 KBaTM(PUKALMOHHYIO TPYIIy HE HIKE 3 MO TeX-
HuKe Oe3onacHocTu corniacHo "[IpaBuinaM TexHHKe 0€30MacHOCTH IPU KCIUTyaTaluK AIEKTPOYCTaHO-
BOK MoTpedureneit".

3.2. Ilpu skcrulyaTaliii TEXHUYECKOE OOCTYy)KMBAaHHE CBOAUTCS K PETYISIPHOMY (B 3aBUCUMO-
CTHU OT 3albUICHHOCTH TOMEIIEHHUS) MOJACPKaHUIO YHCTOThI 0JI0OKa, BHEITHEMY OCMOTPY COCTOSIHUS
KopIyca, KaOeJabHBIX BBOJOB, LEJIOCTHOCTh M3O0JSLUN M HAJEKHOCTh MOJKIIOUEHHUS IMPOBOAOB K KO-
noake XT1, mpoBepke 1 pabOTOCIIOCOOHOCTH BCEX €T0 AIIEMEHTOB.

4. XPAHEHUE

4.1. BIOKK MOTYT XpaHUTHCSA KaK B TPAHCIIOPTHOM Tape, TaK U BO BHYTPEHHEH ymakoBKe U 0e3
Hee. YcnoBus xpaneHus 6e3 ynakoBku — 1 mo 'OCT 15150-69. YcnoBus XpaHeHUs! B TPaHCIOPTHON
Tape u Bo BHyTpeHHel ymakoBke — 2 mo ['OCT 15150-69.

5. TPAHCIIOPTMPOBAHUE

5.1. bioku B ymakoBKE€ TPAaHCHOPTUPYIOTCS BCEMU BHJIAMHU KPBITHIX TPAHCIOPTHBIX CPENCTB B
COOTBETCTBHH C NPaBWJIAMH M HOpPMaMH, JCHCTBYIONIMMH Ha KaKJIOM BHUE TpaHcmopTa. Jlomyckaercs
TPAHCIIOPTUPOBKA B OTAILTUBAEMBIX OTCEKaX CaMOJIETOB. Bo BpeMs MOrpy304HO-pa3rpy304HBIX paboT
W TPAHCIIOPTUPOBAHUS JOHKHA MCKITIOYAThCS BO3MOXHOCTh MEXAHWYECKOTO TMOBPSKICHHS YITaKOBKH
H OJIOKOB.

5.2. Tlocne TpaHCHOPTHPOBAHUS TPHU OTPHIIATEIBHBIX TEMIIEPATypax BBITPY)KCHHBIC SIIHKH C
6HOKaMI/I Hepe;[ paCHaKOBBIBaHI/IeM HGO6XOI[I/IMO BBI,Z[Gp)KaTB B TCUCHHC 6 4acCoB B YCJ'IOBI/ISIX xpaHe-
HUSL.

6. YTUJIN3ALIUS

B 0110K€e He TPUMEHSIOTCS BpeIHBIE BEIIECTBA.
[Tocne oxkoHUaHUS SKCIUTyaTallMK YTUIM3UPOBAThH OJIOK B IPUHITOM Ha MPEANPUITUN TTOPSIJIKE.
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IMTPUJIOXXEHME 1.

4.1Ipotokon odmena st ipubopoB cepunt bP3-04-M1-2K(-01)
Modbus RTU.

1. ITpu6opsi cepun bP3-04-M1-2K u BP3-04-M1-2K-01, (nanee - npudopsl) 1is CBSI3U
yepes nocnenoBatenbHbd opT (COM) mocpeacTBom npeodpaszoparens uHTepdeiicoB RS232/RS485
(ADAM-4520 unu aHaJOTUYHBIN) HUCIONB3YIOT MPOTOKOoa cBs3u Modbus B pesxkxume RTU dupmbr
Gould Modicon. Omnucanne TOPOTOKOTA HA AHTJIMHACKOM  SI3BIKE MOKHO HAWTH Ha caiTe
http://www.Modbus-IDA.org.

[Tpubop nmeer pusnyeckuii ypoeHb RS-485, nByxnpoBoHbINM 6€3 TalbBAHUYECKOM
pa3BsI3KU.
[Tpubop criocoben padboTath B CE€TH cocTosMmeH U3 32 mpruOOpoB.
Ecnu mpubop ynaneH ot nucnerdepa Ha 3HAYUTEIbHOE PACCTOSIHUE, TO JIsl COTIIAaCOBAHUS
Harpy3KH KelaTeIbHO YCTaHOBUTH Ha KieMMbl + U — RS-485 cornacyrommii pe3ucTop HOMUHAJIOM -
120 Om 0.5BTt. Pe3ucTop craBUTCS Ha KJIEMMBbI TTOCJIEAHETO U CaMOT0 YJAJE€HHOTO M3MEPUTENS MOI-
KJIFOUEHHOTO K CETH.

ITo ymomuanuto nmpubop umeer aapec 0.

Hactpoiika nopta 4800 8,N,1.

2. @ynkuuu Modbus ucnonszyemsie npudopamu cepun bP3-04-M1-2K.

Bce npubopsr cepun bP3-04-M1-2K nognepsxuBarot cnenyronue Gpyakmaun Modbus RTU
(Ha3HaYeHUE PYHKIHHA):

0x01 Read Coils - (cunThIBaHHE COCTOSTHUS BBIXOIHBIX PEIIE);

0x04 Read Input Registers - (cunThIBaHHE TEKYIIETO 3HAUYCHUS CUTHAJIA),

0x05 Write Coil - (3amyck u ocTaHOBKa pabOThI TpUOOpa);

0x06 Preset Single Register - (u3menenue anpeca npudopa B cetrt Modbus).

3. ®opmat npencTaBICHUS TAPaMETPOB.

[IpoTokon mMo3BOJSET MONydaTh TEKyllee 3Hau€HUE CHTHajla JaTdydKa IJIAMEHHM TOpENKH,
cocrostane auckpeTHbix BbixonoB (MBH, KJIATIAH 3AITAJIBHUKA, ®AKEJI 3AITAJIBHUK,
I[TJTAMS T'OPEJIKA), a Takke 3amyckaTh M OCTaHABIMBaTh pabOTy OJI0Ka M U3MEHATH aJpec Mpuoo-
pa B cetu Modbus. TekyIiee 3HaueHne CUTHAJIA JaTYMKa TJIAMEHU TOPEJIKH MpeACTaBisieTcs B popma-
Te 1enoro yucia (1 6aifT) B mporeHTax.

4. AnpecanapaMeTpoB.
Coils (AuCKpeTHBIN BBIXO]T)

Anpec ITapamerp
0 Kitanan 3ananpHnka
1 NBH
2 @daxken 3anaJbHUKA
3 ITnamst ropenku
Input Registers
Anpec ITapamerp
0 Texky1ee 3HaYeHNE CUTHAJA AaTYUKA
TUIAMEHH TOPEIIKU
Write Coil
Anpec [Tapamerp
0 3amyck paboTsl 6J10Ka
1 OcrtanoBka paboTsI 6J10Ka
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Preset Single Register

Anpec ITapamerp

0 Anpec npubopa B cett Modbus

5. KpaTkoe onucanue npoTokosa

JIaHHBIA pa3zen sBISETCS COKpAIEHHBIM IepeBofoM aokymeHTa Modbus Ap-plication
Protocol Specification vl.la. [TonpoOHoe ommcanwe MOXHO HaiiTh Ha caiite http://www.Modbus-
IDA.org.

[Tporokon ompenensier cnmocod, kotopeiMm Modbus knuent (Hanpumep PC) mommkeHn B3aw-
MmojeiictBoBath ¢ Modbus cepBepom (mpubop), T.e. KaKk HAYMHACTCS M 3a-KaHYMBACTCS CEaHC CBS3H,
KaKUM CIIOCOOOM KOJTUPYIOTCS JaHHBIE U T.I1.

Hauano o6meHa (ceaHca CBsI3M) CUMTACTCs C MEPBOro MEpEeJaHHOro KimeHToM Oaiita. Ko-
HeIl ceaHca — IMOCJICTHUN MTepEeTaHHbIN CepBEPOM OailT.

OOMeH coo0IIeHUAMHY.

BsaumogeiicTBue Mexay KIMEHTOM U CEPBEPOM IMPOUCXOIUT IMOCPEICTBOM OOMEHa cO00-
menusimu. J{s mpotokona Modbus RTU coobiienne nuMeeT CieyroIyio CTPYKTYpy:

Coo6menre Modbus RTU
PDU Modbus (eqununa qanasix — Modbus spec)

Anpec | Howmep pynkuun Modbus (Function JlaHHbIE | KOHTPOJIBHAS CyMMa
Code) CRC16

Ha mone agpeca Boigensiercs 1 6alT — 9TO MO3BONSIET TEOPETHUECKU HA OJTHOM ITUHE JaH-
HBIX HaXOJIUThCS HE Oojee 255 mpuOOpOB OJHOBPEMEHHO, COOTBETCTBEHHO OAaWT MOXET NMPUHUMATh
3HayeHue ot 1 1mo 255, 0 ciayxut s obpaiieHuss KO BCeM cepBepaM oJHOBpeMeHHO. Ha mpakTuke
YHUCJIO OJJHOBPEMEHHO MOAKIIOYEHHBIX MPUOOPOB He Ooee 32.

CooOrienust pa3aemstoTest Mexay coboit mayzamu. [lo crerudpukanuu Modbus RTU maysa
COCTAaBJISICT HE MEHEE MHTEPBaJIa, HECOOXOIUMOT0 Ha repeaavy 3 Oar.

B mpubopax manublii nHTepBan paBeH 40 ms. OOmiee BpeMs, HEOOX0IUMOe Ha OOMEH 3a-
npoc + otBet cocrapisger 100ms

KoaupoBanue nepegaBacMbIX TaHHBIX.

Jlanabie niepenatotcs Oaitamu u cinoBamu (2 Oaiita). CiioBa mepenaroTes cTapuiuM 0aiTomM
BIIEpE], T.€. ecin nepepaercs ciaoso 0x1234, to 0x12 B PDU uner panbiue 0x34.

Jlanee o TekcTy B moJie KoHTpoiapHas cymma CRC16, koTtopast CinyXuT 111 OOHApYKEHUS
oImMOOK TpH Tiepenade OMTOB JaHHBIX. Y KOHTPOJBHON CyMMBI MIIQIIIEE CIOBO MPUBOIUTCS BIEPEIH,
T.€. HacTOSAIIasi KOHTPOJbHAs cymMmMa niepeBepHyTa (Hanpu-mep: 0xBDCB nnst PC 6yner 0OxCBBD).

B ciydae HEKOPPEKTHOTO 3arpoca OTBETHOE COOOIIECHHE MOBTOPSET COOOIIEHHUE 3a1poca C
WHBEPTUPOBAHHBIM CTAPIIMM OMTOM HOMEpa (DyHKITHH.
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3anpoc

OtBer*

6. Onucanue QyHKIUH

0x01 read Coil

cI)yHKHI/IfI np€aHasHadyCHa JJI IIOJYUYCHHUA COCTOAHUS BBIXOAHBIX PEIIC

Onucanue Pazmep [Tpumep
Anpec nmpudopa 1 GauT 0x01
Howmep Qpynkuumn 1 GaiiT 0x01
Hauanbusiii ampec 2 OariTa (CcI0BO) 0x0000
KonuuectBo pene 2 OariTa (CI0BO) 0x0001
KoHnTtponsHas cymma 2 GatiTa (cI0BO) 0xFDCA
Onucanue Pazmep [Tpumep
Anpec npudopa 1 GauT 0x01
Howmep dbyakinm 1 GauT 0x01
KonuuecTBo 6aiiT TaHHBIX 1 Gaiit 0x01
JlaHHbBIC 1 GauT 0x00*/0x01**
KonTponbHas cymma 2 GaiiTa (croBo) 0x5188/0x9048

* OTBeT npubdopa NOTyYEH MPH YCIOBHUH, UTO OJIOK HE 3aITyIIEeH U Pelie He BKITIOYMIINCH.

** BapuaHT npu ycIIOBUHU cpabaThIBaHU pelie KanaHa 3anajibHuKa.

3amnpoc

OtBer*

3anpoc*

0x04 read Input Registers
q)yHKI_II/ISI IMO3BOJIACT IMOJIYYUTH TCKYIICC 3HAYCHUC CUTHAJIa JaTYMKA IIJIAaMCHU T'OPCIIKU

Onucanue Pazmep [Tpumep

Anpec npubopa 1 GaiiT 0x01

Homep dbyakinm 1 GauT 0x04

Hauanbusiii ampec 2 OariTa (CI0BO) 0x0000

KomuaectBo coB 2 GaiiTa (cI0BO) 0x0001

KonTponbHas cymma 2 GaiiTa (croBo) 0x31CA

Ornucanue Pazmep [Ipumep

Anpec npudopa 1 GauT 0x01

Howmep dyakninm 1 GauT 0x04

KoimuecTBo 0aliT JaHHBIX 1 GaitT 0x02

JlanHbie 2 Oarita 0x00
0x05

KonTponbHas cymma 2 GaiiTa (croBo) 0x7933

0x05 write Coil
OyHKIHSI TO3BOJISET YIIPABIIATH 3aITyCKOM M OCTAHOBKOM paboThl mipubopa

Onucanue Pa3zmep IIpumep

Anpec npubopa 1 GaiiT 0x01

Howmep Qpynkuum 1 GaiiT 0x05

Howmep perne 2 GaiiTa (c0BO) 0x0000
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OTtBeT

* [Ipumep 3armpoca 3arryckaeT 0JI0K.

3anpoc *

OTtBeT

CocrosiHue 2 Gaiita (c1oBo) 0xFF00
Konrponbhasi cymma | 2 Gaiita (cioBo) 0x8C3A
Onucanue Pa3mep [Tpumep
Anpec npubopa 1 GaiiT 0x01
Howmep dbyakninm 1 GauT 0x05
Howmep pene 2 GaiiTa (croBo) 0x0000
Cocrosiaue 2 GaiiTa (cI0BO) 0xFF00
KonrponbHas cymma | 2 Gaiita (cioBo) 0x8C3A

0x06 Preset Single Register
OyHKIUS O3BOJISIET U3MEHSATH ajipec nprbdopa B cetu Modbus.

Onucanue Pazmep [Tpumep
Anpec npudopa 1 GaitT 0x01
Homep Qpynkun 1 GaiiT 0x06
Hauanbusiii ampec 2 6arita (ciaoBo) | 0x0000
JlanHbie 2 6arita (ciaoBo) | 0x00
0x02
KonrponbHas cymma | 2 6aiita (cioso) | 0x080B
Onucanue Pasmep IIpumep
Anpec npudopa 1 GaitT 0x01
Howmep dyakninm 1 GaitT 0x06
HauanpnsIii ampec 2 6aiita (cioBo) | 0x0000
JlanHbie 2 6arita (ciaoBo) | 0x00
0x02
Kontponshas cymma | 2 Gaiita (coBo) | 0x080B

* [Ipumep 3ampoca ycTaHaBIMBAET aipec MpUOOpa paBHBIM 2.
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