[lonmn. mata

MuB.Ne 1y0i1.

B3aMm. uaB. Ne

[loam.u nata

MuB. Ne moz.

. PETUCTA
Obwecrso ¢ OrpaHU4eHHON OTBETCTEEHHOCTBH)

HayyHo-Npou3aBOACTBEHHOE NpeanpuATre T

«ToMcKan IaNeKTPOHHAA KOMNaHUA» ]

Poccin, 634040, r. Tomck, yn. Beicoukoro, 33
Ten.: (3822) 63-38-37, 63-39-54, dpakc: (3622) 63-38-41, 63-39-63
e-mail: npp@mail.npptec.ru; web: www.npplec.ru; HonTak.pd

YT1BEpKICH
OdT.512.00.00.00 PO-JIY

© /Il

I'ASOCHUTI'HAJIM3ATOP I'CM
MOINP®UKALINNU I'CM-03
PYKOBO/JACTBO IO 9KCIIVIYATALIUA

OPT.512.00.00.00 P

Tomck

#,

o
I
s

ph e

VER. 24.0







l'azocurnammzarop I'CM PykoBozcTBO 10 3KCIITyaTaluu

moaudukanuu ' CM-03 OPT.512.00.00.00 PO
COJIEP’)KAHUE
1. OIIMCAHUE M PABOTA ..ottt ettt ettt e en 6
1.1 OTIMCAHUE U PABOTA MBJIEJIHSL.....cuviiiiniieiiiniieieeiteeiteie ettt st 6
1.1.1 HABHAUCHIE HIBIIETIHS .eeveneeeeeeee et eeeeeeeee e eeeeeeeeeeeeeeeeaeeeeeaeeeeeeaeeeeenaeeeranaeeenennans 6
1.1.2 TeXHUUECKHE XAPAKTCPUCTHKH ... .vveeerereeenrreeeureenareennseeensseeessseeensseesnssessssseessssessssees 7
1.1.3 COCTAB HBIIEITHIS ..ottt e e e ettt e e e e e eeeaaa e seeeeesaaaaneseeesesasnnnns 10
1.1.4 YcrpoiicTBo 1 padota razocurnanm3aTopa [CM-03 ..........cccoevieviieniiniieieecieenen, 11
L.1.5 MAPKHPOBKA. .....vtiiiiiieiiiieeitteeitee ettt e ettt e st e e st e e sibe e e sabeeeabeesbteesabbeesnbteesabaeesabeeenanes 16
1.1.6  TPCOOBAHUS K YITAKOBKE .....eeevvierierereenreensreenseessseeseensseenseessseesseessseensesssseessessssesnses 17
1.2 OIIUCAHME U PABOTA COCTABHBIX YACTEM UBIETIMS ..cooooeeveieriiieeeeeeeeeeiiiiieeeeee e 17
1.2.1 Omnucanue u padota 610Ka TETEKTOPHOTO (BJ1) ..oovvieiiieiieeiiiiieciieieceeeeeee, 17
1.2.2 Omnucanue u padota 6;10ka cUrHaMU3aToPa (BC)...ooviviiiiiiiiiiiiiiiccccccee, 19
1.2.3 Ornmucanue u padota 61moka HHTEPPEHCHOTO (BU)...oovviiiiiiiiiiiiieieceeeeee, 25
2. HCIHOJIb30OBAHUE U3JAEJINA 11O HASHAYUYEHUIO .........oooiiiiiiieieeeeee 29
2.1 OKCIUTY ATALIUOHHBIE OTPAHIUEHMS........uuuveeeieeeeeeeeeeeeeseeeeeeeeessesssessesssssssssesssssssessenes 29
2.2 ITOArOTOBKA I'CM-03 K ICTIOJIB30BAHUIO ......uvvvvverreererereereereresseeseeesssssessssesneesnenenes 29
23 MCTIONB30BAHUE I'CM-03 ...t 30
2.3.1 PEIKUMBI PAOOTBI ....veeuueeeutieiieeiiiesiteeieesteeeteestteeate e teeeabeesteeenteeseesnseenseesnseenseesnseenseas 30
2.3.2 HAYATO PADOTBL ....cccuvvieeiieeeiieeeiieeeieeesteeesteeesteeesaseeessaeeensseeansseesseeesnseessseesssseesnns 31
2.3.3 TIlposepka paborocrnocooHocTd I'CM-03 110 MOBEPOUHON CMECH ......ccveruveneeennennne. 31
2.3.4 TlpoBepka ra30CUrHajIM3aTOPOB C KOHBEKIIMOHHOM MOAAYEH CPEMB .....eeenveennnennne. 32
2.4 JIEMCTBUE B SKCTPEMAJIBHBIX YCIIOBHUSIX ....eeeeeuvieeeeeiiieeeeeieeeeeeeaaeeeeeeitaeeeeeenneeeeenns 33
3. TEXHUYECKOE OBCJIYXKUBAHUWE U PEMOHT ........coociiiiiiiiiiiiiieeeeeeeee, 34
3.1 TEXHUYECKOE OBCITYIKUBAHUE .....uvirutiiiiiniieiienteenieeeiteeiee st eiee e e sere e e sane e 34
3.2 IMIOHTADK <.ttt ettt ettt ettt b e sae e s 34
3.2.1 MoHTaAXK BIL BU B BC . ... 34
3.2.2  MOHTaX OJTOKA JETCKTOPHOTO.....cuvveeureeereereensreesseessseaseessseasseessseesseessseessesssseenses 35
33 OBECIHEYEHHME BE30ITACHOCTH Y B3PBIBO3AIUILIEHHOCTH ......cvvvvveveeeeeeeeeeeveeeeeenennns 38
3.3.1 Ob6ecneuenne 0€30MACHOCTH U B3PHIBO3AIIUIIEHHOCTH MIPH SKCIUTYATALHUH .......... 38
3.3.2 Mepsl 6e30macHOCTH U 00ECTICYeHNE B3PhIBO3AIIUIICHHOCTH IPU MOHTAXKE.......... 39
3.3.3 Mepsl 6e30macHOCTH U 00ECTIEYeHHE B3PhIBO3AIIUIIICHHOCTH MIPU PEMOHTE.......... 40
1237010 011 () - BRSSPSR 41
4. XPAHEHUE N TPAHCIIOPTUPOBAHUE..........ccociiiiiiiiiiiiiieccecceeceeee 42
S0 VTHIIABALIIS ...ttt ettt ettt et e st eb e saeeeeeas 43
ITPUJIOXXEHME A IlepeueHb HOBEPOUHBIX KOMIOHEHTOB. .....c..eeeureeererreennreenreeniresneenireeneennns 44
[TPUJIOXKEHUE b biiok 1eTEeKTOPHBINA. BHEITHUM BHIL .....cceiveeviieeeeiiieeeeeiieeeeeniieeeesiieeee e 45
ITPUJIOXXEHUE B YepTexk 37€MEHTOB B3PBIBOBAIIHTEL . ....c..veenereeureeererreenireenreeniresneenieeenneennns 46
[TPUJTIOXKEHUE I" MOHTAMKHBIA UEPTEIK .eeeeuevrrreenurreeeennrreeeannsreeeessssreeessssseeesssssseeesssnsessssnssnes 47

000 HIII "TOK" 72 3



PykoBoacTBO 10 3KCIITyaTanuu l'azocurnamuzarop I'CM
ODT.512.00.00.00 PO Moaudukarun 'CM-03

Hacrosimee pykoBojacTtBo 1o akciuryaranuu  (PD) mnpenHasHadeHo Il U3Yy4YEHUS
YCTpPOMCTBA, MPUHIMIA JEHCTBHs, TEXHUUYECKUX XapaKTepUCTUK razocurHanuzatopa 'CM-03 u
COJCPXKHUT CBEICHHS, HEOOXOAMMBIC JJs TPaBWIBHON JKCIUTyaTalliH, TPAHCIOPTHPOBAHUS,
XpaHEHUs, TEXHUYECKOTO OOCIYKMBaHHS M TMOAJEp)KaHUs Ta30CUTHAIU3aTOpa B MOCTOSHHOU
TOTOBHOCTH K padorte.

Hacrosiiee pyKkoBOACTBO MO O3KCIUIyaTallMd paclpoCTpaHseTcs Ha MoAu(UKanuu
I'CM-03-XX-4/2/A-X-X-X.

I"azocurnanuzarop coorBercTByeT TpeboBanusm TP TC 012/2011, TOCT 30852.0-2002
(M3K 60079-0:1998), I'OCT 30852.1-2002 (M3K 60079-1:1998).

B pykoBoACTBE 10 3KCIUTyaTallMy MPUHATHI CIIEAYyIOIINe 0003HAYEHMUS:
I'CM-03 - razocursainsarop;

B/ - 610K nEeTEKTOPHBIN;

BbC - 6ok curnanuzaropa;

BU - 6ok uHTEpPEHCHBINH;

BII - 00k nuTaHus;

VP - yCTpONCTBO perucrpanuu;

HKIIP - HmkHUM KOHIEHTPAUMOHHBIN Mpeiesl pacnpoCTPaHECHHS TIJIaMEHH;
JIBX - jterxo BocmiiaMeHSIIOIIHECS KUIKOCTH,

[1I'C — moBepouHas ra3oBasi CMECh;

TX/ — TepMOXUMUYECKUIN JaTUYUK

K skcrutyaTanuu ra3ocurHains3aropa AOMYyCKarTCs Jula, JOCTUIue 18-Tu 1eT, umMeromnue
rpymiy AOMYCKa M0 IEKTPOOE30IaCHOCTH HE HUXKE TPETheH, yA0CTOBEPEHUE Ha IIPAaBO PabOThI HA
anekTpoycraHoBkax 70 1000 B u npomeanne HHCTPYKTaX 10 TEXHUKE O€30MACHOCTH Ha paboueM
MecTe.
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l'azocurnammzarop I'CM PykoBozcTBO 10 3KCIITyaTaluu
moaudukanuu ' CM-03 OPT.512.00.00.00 PO

Crpykrypa ycinoBHoro o6o3Hauenuss 'CM-03:

I'CM-03 - XX-X/X/X-X-X-X

KomnuecTBO TOUEK KOHTpOJ'ISI*

Tun 610Ka curHanIMU3aTopa
KoHcTpyKTHBHOE UCTIOTHEHUE
4 — Phoenix Contact

Tun BHyTpeHHETO MHTEpdeEiica
2 —RS —485

A — Hanmuuue TOKOBOT'O BBIXOIa

Hanuune 61oka natepdeiicHoro
0 - orcyTcTBHE
1 — Hanuuwme

Hanpspkenue nuranus

Y HaJIMYKE BHEIIHErO UCTOYHUKA MUTaHUs **

0 - OTCyTCTBHME BHEIIHETO UCTOYHUKA, TUTaHUE OT + 24 B;

1 - HaTU4YKE BHEIIHETO UCTOYHHKA ITUTaHUs OT ceTH 220 B;

2 - HaJlM4Yue BHEIIHET0 MCTOYHMKA TuTaHus ot cetn 220 B ¢
pe3epBUPOBAHUEM

Tun AUCKPETHBIX BBIXO0B IIOPOrOBOr0 YCTPOUCTBA
3 — MepeKITIOYaloNIne;
4 — mepekioyarouIe, ¢ U3MEHEHUEM COCTOSIHMSI Ha IPOTHBOIIOJIIOKHOE IO BKJIIOUEHUIO
MIUTaHUS

* KonnyecTBo Touek KOHTpoItst — 10 20.
** B 3aBUCUMOCTH OT TOYEK KOHTPOJISI BRIOUPAETCST KOJMYECTBO UCTOYHUKOB ITUTAHHUSL.

[Ipu 3aka3e AOMOTHUTENBHO YKa3bIBAE€TCS MOBEPOYHBIA KOMIIOHEHT, IIEPEUEHb MPEICTABICH
B npuioxeHud A. [lo ymom4aHMiO NOBEpOYHBIN a3 — MeETaH, JOINOJHUTEIBHO MOXHO HE
YKa3bIBaTh.

[Tprmep 00603HAaYCHHS Ta30CUTHAIN3ATOPA IPU OOPMIICHUY 3aKa3a:
['azocurnamuzarop I'CM-03-09-4/2/A-1-1-3 TY 4215-410-20885897-2006
[azocurnammzatop ['CM-03-09-4/2/A-0-0-3 TV 4215-410-20885897-2006, rexcan (C¢H4).
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PykoBoacTBO 10 3KCIITyaTanuu l'azocurnamuzarop I'CM
ODT.512.00.00.00 PO Moaudukarun 'CM-03

1 OIIMCAHHUE U PABOTA

1.1 Onucanue u pabota u3aenus
1.1.1 Ha3unauenue usgejaus

1.1.1.1 I'azocurnanusarop I'CM-03 OPT.512.00.00.00 mpenHa3HaueH [Uisi HEMPEPHIBHOIO
KOHTPOJISI JIOB3pPBIBOONACHBIX KOHIIEHTpAlMi TOpIOYUX ra3oB, MapoB JIETKOBOCILIAMEHSIOIIUXCS
xuakocted u ux cMmeced kareropun 1A, 1IB, IIC rpynn TI1, T2, T3, T4 cornacuHo
I'OCT 30852.5-2002 (M3K 60079-4:1975), TOCT 30852.11-2002 (MOK 60079-12:1978), BO
B3pbIBOONacHbIX 30Hax kmaccoB 1 u 2 mo T'OCT 30852.9-2002 (M3OK 60079-10:1995)

TEPMOXHUMHYECKHM CITOCOOOM B JMara3oHe temmeparyp ot Munyc 60 mo + 50 °C.

1.1.1.2 'a3ocurnanuzatop  SBIAETCS  ABTOMATHYECKUM  CTallMOHAPHBIM  MPUOOPOM,
COCTOALINM U3 OJI0Ka CUTHAIM3aTOpa U MUTaHMA, 6J10Ka HHTEp(EHCHOTO U OJI0Ka IETEKTOPHOTO.

B 3aBucHMOCTH OT KOHCTPYKTUBHOT'O HCIIOJTHEHHS OJIOKH UMEIOT CIIEAYIOIIYI0 MapKUPOBKY:
— BC-M2 — 650k curHanu3zaTopa B KOHCTpykTHBe (upMbl Phoenix Contact;

— BU-M2 — 650k unTepdeiicHplii B KOHCTpYKTHBE pupmbl Phoenix Contact.

1.1.1.3 biok ~ curHanmmzatopa, OJNOK THUTaHWA ¢ OJNOK WHTEp(EHCHBIH  HUMEIOT
OOILETPOMBIIIJICHHOE HCIIOJTHEHNE U YCTaHABIMBAIOTCS 3a MPEAEIaMH B3PhIBOONIACHOW 30HBI.

1.1.1.4 biiok AE€TEKTOpPHBI HMMEET B3PHIBO3ALIUILEHHOE HCIIOJIHEHUE C MAapKUPOBKOM
B3pbiBo3amuThl 1 ExdIICT4:
1 — 3HaK ypOBHS B3pBIBO3ALLUTHI (B3pHIBOOE30IIACHOCHOE);
Ex — 3HaK, yka3bIBalOIIMi Ha COOTBETCTBHE 3JIEKTPOOOOPYNOBaHMS CTaHAApTaM Ha
B3pBIBO3AIIUIIEHHOE JIEKTPOOOOPYI0BaHHUE;
d — B3pbIBOHENPOHMIIaeMasi 000JI0UKa;
IIC — 3HaK nmoArpymnisl 31eKTpooOOpyA0BaHNUS;
T4 — 3HaK TemMnepaTypHOro Kjacca 3JeKTpooOOpyJOBaHUS;
CreneHp 3amuThl OT TMOMAJAaHUS BHYTPb IOCTOPOHHHUX TE€JI M  BOJBI IO
I'OCT 14254-96:

— OJIOKOB MUTAHUs, CUTHAJIM3aTOpa, HHTEp(EHCHOTO 1P20;
— 711 BBOJTHOTO OT/IeJIEHUs OJI0Ka IETEKTOPHOTO 1P54;
— Ta30HENPOHUILIAEMOCTh CTAKAHA 1aTYHUKa 1P21.

1.1.1.5 BC, BU u BII sBnstorcss pabOTOCTIOCOOHBIMH TPH TEMIIEPAType, OTHOCHUTEIbHON
BIQKHOCTH OKpPYXAaIOLIEH cpeasl M aTMOC(EpHOM JIAaBJICHHHM, HAXOMALIMXCS B Ipeaenax
HOpMAaJIbHBIX 3HaueHUH kimMmaTuueckux (akropos cormacHo 'OCT 15150-69, kiumaTHueckoro
ucnionHeHust Y XJI4.1 (mns bI1-24/3 - YXJI3.1), ns BT - YXJI1.

Temmneparypa 1 6J10KOB:

— CHUTHaiIM3aropa — or 1m0 +50°C,
— JIETEeKTOPHOTO — or wmunHyc 60 1o + 50 °C;
— uHTepdeiicHoro - or 1m0 +50°C;
— nurtanus (ABL7RP) — or 0mo +50°C;
— mwranaus (BI1-24/3) — ot wmuHyc 25 no + 50 °C.
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l'azocurnammzarop I'CM PykoBozcTBO 10 3KCIITyaTaluu
moaudukanuu ' CM-03 OPT.512.00.00.00 PO

1.1.2 TexHn4YecKHe XapaKTEePUCTHKH

1.1.2.1 Ta3ocurHanuzaTop oOecmedynBaeT KOHTPOJIb TOprourx raszos, mapoB JIBXK u ux
cMmecen.

1.1.2.2 Jluanma3oH W3MEpeHHMs Ta30CUTHAIM3ATOpa IO IOBEPOYHOMY KOMIIOHEHTY B
MPOLIEHTaX OT KOHIIEHTpAlUil, COOTBETCTBYIOLIUX HHWKHEMY KOHIIEHTPALlMOHHOMY IMpeney
pacnpoctpanenus mwiamenu (HKIIP) ot 0 no 50 %.

OCHOBHBIM  TOBEPOYHBIM KOMIIOHEHTOM JJIsi Ta30CUTHAJIM3aToOpa CIY>KUT METaH,
JIONIOJTHUTEIBHO MOTYT OBbITh BBIOpPaHBI JApPYrMe€ KOMIIOHEHThl U3 IEpeyHs, MPUBEJCHHOIO B
MIPUIIOKEHNH A.

Jlnana3oH CHUTHAJIBHBIX KOHICHTpAIMH Ta30CUTHAIM3aTOPa COBOKYITHOCTH KOMIIOHEHTOB
Haxoautcs B npenenax ot 0 mo 50 % HKIIP.

I"a3ocurnanuzarop obecrneunBaeT (HOPMUPOBAHHME JBYX MOPOrOB CUTHAIM3ALIUHU, YPOBEHb
cpabaThIBaHUs KaXXJI0OTO M3 KOTOPBIX 3aJaeTcsl MOJIb30BaTesleM MPOrpaMMHO B auaraszoHe ot 0 1o
50 % HKIIP.

1.1.2.3 Ilpenen nomyckaeMoi OCHOBHOM abcoumoTHOM norpemHocty, % HKIIP  + 5,0.

1.1.2.4 Tlpemen npomyckaemMoill OCHOBHOM aOCOJIFOTHOM TMOTPEUTHOCTH CcpadaThIBaHUS
IIOPOroBoro ycrpoicrsa, % HKIIP + 1,0.

1.1.2.5 CrabunbHOCT CpabaThIBaHUS TOPOTOBOTO ycTpoicTBa, % HKIIP +0,5.

1.1.2.6 [Ipepensr  gomyckaeMoOW  JOMOJHUTEIBHOM  MOTPEUIHOCTH  OT  W3MEHEHUs
TEMIEPATYPhl OKpyXKaromiei cpeasl Ha Kaxzaple 10°C B 1guanmasoHe pabouymMx —yCIOBHM
SKCIUTyaTalluu, B JOJSX OT Mpejelia JOoMycKkaeMoil OCHOBHOM norpemHoctu +0,2.

1.1.2.7 Ilpegensl  nomyckaeMoOW — JONMOJHUTEIBHOM  MOTPENIHOCTH OT  BJIUIHHUI
M3MEHEHUSA aTMOC(epHOTro JaBJICHUS B npenenax pabouux yCIIOBUI
Ha kaxzaele 3,3 klla, B 1oysx OT npeaena JonyckaeMoil OCHOBHOM MOTPEIIHOCTH +04.

1.1.2.8 [Ipenensl  nomyckaemMoW  JOMOJHUTENBHOW  MOTPEIIHOCTH  OT  BJIMSIHUS

W3MEHEHUS OTHOCHUTENIbHOU BIIQYKHOCTH OKpYyXKaromieu Cpensl
B YCJIOBHUAX, COOTBCTCTBYIOIIUX YCIIOBUAM OSKCIUTyaTalliv, B JOJISIX OT IIPEAciia IIOHyCKaeMOfI
OCHOBHOM MOTPEIIHOCTH +0,2.

1.1.2.9 Bpems ycTaHOBICHHS OKa3aHUN NPY TOBBIIICHUH KOHIIEHTPALUHU He Ooiee, ¢

st t(50) 10;
st t(90) 30.
I[Ipumevyanus

1) t(50) — unTepBan BpeMeHHu, mocie nporpesa, ¢ MomeHnTta nogaun I1I'C nHa Bxog 'CM u
MOMEHTOM, Korja mokaszanue gocturaet 50 % ot HomuHanbHOro 3HaueHus % HKIIP (o0bemHOI
JIOJIN);

2) t(90) — unTEepBan BpeMeHH, nocie nporpesa, ¢ MomeHnrta noaauu I1I'C Ha Bxog I'CM u
MOMEHTOM, Korjaa nokaszanue gocturaet 90 % ot nomuHansHoro 3HaueHus % HKIIP (o6nemHOi
JTOJTH).
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PykoBOACTBO 1O 3KCIUTyaTanuu

O®dT.512.00.00.00 PO

Tazocurnanmzatop I'CM
Moaudukarun 'CM-03

1.1.2.10 I'a3ocurnanuzarop
(4-20) MA o razoBoil koHueHtpauuu B % HKIIP. Bennunna Harpys3ku, MOIKIIOYaeMOW K

oOecrieunBaeT  (HOpMHUpPOBAHHE

TOKOBOMY BBIXOJly Oj0Ka curHanusaropa He 6onee 300 Om.

1.1.2.11 T'azocurnanuzarop oOecrneynBaeT BbIady YIPABISIONUX TUCKPETHBIX CHTHAIOB

aHaJI0I'0BOI'0

BO BHEIIHIOKO LIENb C TapaMeTpaMu, yKa3aHHBIMH B Tabmuie 1 u Tabnmme 2.

Tabnuna 1 - Yopasnsromue guckpetrHsie curHans bC-M2

BeixoaHo# curnag ITapamerp BC-M2
"ITopor 1" THII pECIHbIN,
"[Topor 2" MEPEKII0YAOIIU I

KOHTaKT

HanpsbKeHHe KOMMYyTaluu, B

MOCTOSTHHOTO TOKa 30

MIEPEMEHHOTO TOKa 250

MaKCHMaJIbHO KOMMYTHPY €MBIT

TOK, A

Ipu UKOM =250B AC 1

pu Ugom = 30 B DC 1

"Ortkaz" THII peNciHbIN,

MEePEKITFOYAOIIHI
KOHTaKT

HanpspkeHHe KOMMyTanun, B

MOCTOSIHHOT'O TOKa 30

MEpPEMEHHOT0 TOKa 250

MaKCHMaJIbHO KOMMYTHPYEMBIi

TOK, A

npu Ugom =250 B AC 1

Ipu UKOM =30B DC 1

Tabnuua 2 - Ynpasisromue TucKpeTHbie curHansl bBU-M2

BbIxoaHO# curaan ITapamerp BU-M2
"Orka3" THIT peICHHBIN,

MEePEKITI0YAIOIINM
KOHTAaKT
HanpspKeHHe KOMMyTaluu, B
MOCTOSTHHOTO TOKa 30
MIEPEMEHHOTO TOKa 250
MaKCHUMaJbHO KOMMYTHPYEMBIH TOK, A
npu Ugom =250 B AC 1
1pu UKOM =30B DC 1

1.1.2.12 I'a3ocurnanuzarop

HUMECT BO3MOXXHOCTB

BKIIFOUYCHHA B

JIOKAJIbHYTO

BerancuTeNbHy0 ceth (JIBC) ACY TII mnm cucteMy TeIeMEXaHWKH IMOCPEICTBOM WHTepdeiica
RS-485, RS-232C Modbus RTU (SLAVE), Ethernet Modbus TCP/IP nns nepenauu uadopMaiiuu o
ra3oBoi KOHIEHTpauuu, coctosHui curHanuzamuu "llopor 1", "Ilopor 2", nuarHoctuyeckoi
nH(pOpMaLIUH.

8 ff’a
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l'azocurnammzarop I'CM PykoBozcTBO 10 3KCIITyaTaluu
moaudukanuu ' CM-03 OPT.512.00.00.00 PO

1.1.2.13 Ta3ocurnanmzarop 0OECHEUYMBACT CBETOBYIO CHUTHAIM3ALUIO O JIOCTH)KCHUH
TpeAeTbHBIX KOHIIEHTPAIIUH.

1.1.2.14 T'a3ocur"anuzatop o00ecCleYMBAET CaMOAMATHOCTUKY HW3MEPHUTEIbHBIX KaHaJOB,
COXPaHHOCTh KaJTHOPOBOYHBIX JTAHHBIX.

1.1.2.15 Tlutanue ra3zoCcUTHAIU3ATOpPA OCYIIECTBIACTCS OT CETH TMEPEMEHHOTO TOKa

gactotoii (50 £ 1) I'u, manpsixenrnem ot 110 no 240 B mis moaudukanmuy ¢ HaATMYUEM HCTOYHUKA
HUTAHUS.

Jlnst momudukanuu 0e3 MCTOYHMWKA TUTAHUS: MHUTAaHHWE OJloka WHTEepdeicHoro u OJoka
curnanmsatopa (24 +2.4)B.

[ToTpebnsemplii TOK 1O 1emsiM uTanus 24 B:

— Onok curranuzaropa — He 6osee 300 MA;

— Osok nnTepdeiicHbI — He Oostee 150 MA.

1.1.2.16 T'a3ocurHanuzaTop HMMEET KJIEMMBI Uil INOJKIIOYEHHUS PE3EPBHOIO HCTOYHUKA
MUTAHUS C BO3MOXKHOCTBIO aBTOMATUYECKOI0 MEPEKITIOYEHNsI HAa paboTy OT pe3epBHOIO MCTOYHUKA
MUTaHUS.

1.1.2.17 Ta3zocurHanm3aTop HWMEET 3allUTy OPTaHOB KaJIUOPOBKH OT CIy4aHOTO U
HCCAHKITMOHUPOBAHHOT'O BO3I[€I‘/JICTBI/ISI.

1.1.2.18 T"abaputHbie pazMepsl kaxaoro 0jgoka ['CM-03 B MuummMmeTpax (IiiMHa, IMIHUPUHA,
BBICOTA) IIPUBECHBI B Tabmme 3.

Tabmuma 3 - 'abaputHbie pazMepsl 0J10K0B razocurnanusaropa ' CM-03

Baok I'CM-03- XX-4/X/X-X-X-X
BC 110x35x100
1341 110x35x100
BIT1 (ABL7RP) 125x27x120
BIT (BI1-24/3) 115x47x102
b 135x72x82

1.1.2.19 Macca kaxnoro 6ioka 'CM-03 B kuiorpammax npuBejieHa B Tadbmautie 4.

Tabnuma 4 - Macca 6;10k0B razocurnanuzaropa 'CM-03

Biok I'CM-03- XX-4/X/X-X-X-X
BC 0,25
BU 0,25
BIT (ABL7RP) 0,5
BII (BI1-24/3) 0,35
BJI 0,5
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1.1.2.20 I'a3ocurnanu3atop  COOTBETCTBYET TPEOOBAHUSAM  DIIEKTPOOE30MACHOCTH K
KOHCTpYKIMHU U ycrporicTBy corsacHo ['OCT 12.2.007.0-75.

1.1.2.21 I'a3ocurnanuzarop odecrneynBaeT paboTocnocoOHOCTh NPU BO3ACHCTBUM BUOpaLK
¢ yactotoit (5-25) ['n u ammuryznoit He 6onee 0,1 M.

1.1.2.22 Cpennee BpeMs BOCCTaHOBJICHUS paboToCIIOCOOHOTO COCTOSIHHSI
ra30CUTHAIM3aTOPOB HE TPEBBIIIACT 4 4.

1.1.2.23 3HayeHusa nokasareicii 0€30TKa3HOCTH U JOJITOBEYHOCTH:
— cpenHss HapaOOTKa Ha OTKa3, 4 30 000;

— TIOJHBIN cpeHuil CPOK CITyKOBI, JIeT 10.

['a3ocurHanmM3aTopbl B TPAaHCIIOPTHOH Tape BBIACPKUBAIOT TPAHCIOPTHYIO TPSCKY C
yckopernem 30 m/c® ipu gactore yaapos ot 10 1o 100 B MunyTy Mmr 15 TeICSY yIapoB.

1.1.2.24 PaccrosiHre oT 6J10Ka CUTHaIU3aTopa A0 OJI0Ka JETEKTOPHOTO PABHO JJMHE KaOes
WM IPOBOJIOB C COMPOTHUBIIEHUEM KaXKI0M KHJIbI WU poBojia He Oosiee 10 Om.

1.1.3 CocraB u3zgeaus

1.1.3.1 T'a3ocurnanuzatop I'CM-03 siBnsieTcss aBTOMAaTHYECKUM CTallMOHAPHBIM IPUOOpOM,
cocrosamuM u3 b/, BII, BU, BC. bnokn KOMIOHYIOTCS MOAYJIBHO.

brnox nerextopHblii u Onok nutanus ABL7RP2403 (usrotoBurens ¢upma Schneider
Electric, 'epmanus) SBASIOTCS MOKYMHBIMU M3AENUsAIMU. B kauecTBe OI0OKa MUTAHUSA UCTIOIB3YETCS
omok muranust ABL7RP2403 (Iyux. wax = 3 A) wim wim BI1-24/3 TY 4237-752-20885897-2008
npousBoacTBa OO0 HIII "TOK" (Ipux. wax = 3 A).

KomndectBo ONOKOB MNHUTaHHA BBHIOMPAIOTCS B 3aBUCUMOCTH OT KOJHYECTBAa OJIOKOB
CUTHAJIN3aTOPOB:

— npu ycraHoBke oT 1 1o 10 BC ucnons3yercst ogun 650k nuranus (tuna ABL7RP2403
i bI1-24/3);

— mnpu ycranoBke oT 11 mo 20 BC ucnons3yroTcs nBa 6oka nutanus (tuna ABL7RP2403
wim bII-24/3), npuyem munHyc 24 B HCTOYHHMKOB OOBEeIUHSIOTCA, a 24 B - moaxioyaroTcs K
rpynnam ot 6 1o 10 BC.

B kadectBe O0Ka JETEKTOPHOTO HCIOJB3YETCS CEPUHHO BBITYCKAGMbIM  JaTYMK
tepmoxumudeckuit AITN5.132.039 ¢ mapkupoBkoit B3pbiBozamuThl 1 ExdIICT4 u3 xomruiekTa
curnanuzatopa CTM-10 TY 25-7407.0016-88 (usrotoBurenr PI'YIT CIIO "Awnamurmputdop",
r. CMOJICHCK), KOTOPBIM UMeeT elcTByommi ceprudukat coorsercteust TP TC 012/2011.

1.1.3.2KonctpyktuBao I'CM-03 mpencraBnsier coOoit  Habop Mopayned, KOTOPBIH
KOMIIOHYETCS COTrJIacHO TpeOoBaHMAM 3aka3uuka. Ha pucynke 1 npencTaBieHsl BapuaHThI OJ04YHBIX
CXEM ra3ocHrHaigu3aropa. bioku razocurnanuzaropa KpensiTcs Ha cTaHaapTHyto peiiky DIN-35.

B 3aBucumoctn oT TpeOyemMoro KonuyecTBa OJOKOB CHUIHAJIU3aTOPOB [0 KaTajory
BbIOMpAeTCsl KOHCTPYKTHB, oOecrieuuBaromuii Habop ot 1 1o 20 no3unumu.

Kouctpykuus I'CM-03 ofecneunBaeT B3aMMO3aMEHSIEMOCTh BXOJSIIMX B HErO
OJTHOUMEHHBIX OJIOKOB.
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Pucynox 1 - BapraHTbl OJIOYHBIX CXEM ra30CUTHAIN3aTOPa

1.1.4 YcrpoiictBo u padora razocurnanusaropa 'CM-03

1.1.4.1 TCM-03 cocTouT M3 KOMIUIEKTa OJIOKOB-MOJYJICH C 3aJaHHBIMU (DYHKIUSMHU, W3
KOTOPBIX CTPOUTCSI CUCTEMA KOHTPOJISI KOHUEHTpAI[MU TOPIOYMX ra30B B BO3JyXE MO 3aJaHHBIM
notpedurenem napamerpam. Mcnomuenus 'CM-03 oTiruaroTcs mo:

— xosmuectBy bJ[ 1 BC (konuuyecTBy TOUEK KOHTPOJIS);

— Hanuuue BU (Busyanuszanuu u perucTpanyuy KOHIEHTPAIMKU TOPIOYHX ra30B B BO3AYXE B
cucteme ACY TII, obecnieyenue yno6cTBa KaauOpoBku U moBepku 6;10k0B bC);
— KOJIMYCCTBY 6JIOKOB IIMTaHUA,

— IO TUITY IUCKPETHBIX BBIXOJIOB IIOPOTOBOIO YCTPOICTBA.

1.1.4.2 Cxemsl nogxirouenus ['CM-03 npuBeneHs! Ha pUcyHKe 2.

B momudukammm 'CM-03 XX-4/X/X Bce MEKOIOYHBIC COCAUHCHHSI OCYIICCTBIISIOTCS
MOCPEJICTBOM COEJMHUTENIEH, BCTPOCHHBIX B Kopmyca Ojo0koB. [loakiiodeHne OCHOBHOTO H
pEe3epBHOrO MUTAHUS MOXKHO NPOU3BOAMUTH Kak uepe3 Komoaku XT1, Tak U udepe3 KOIOAKY
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MOAKIIOUEHNsI K IIMHHOMY coeauHuTeNnto X1, kak moka3aHo Ha pucyHke 2. [lpu ycraHoBke
MHOTOKaHaIbHBIX MOAU(DUKAIMI MOXXHO rpymnmnupoBath 610ku BC-M2 Ha HECKONbKO TPyHH IS
yaoO0ctBa pasmemienus B mkady. [lpumep Tako  KOMIIOHOBKHM  TpEICTaBIEH  Ha
pucyHke 3. B KOMIIJIEKT MOCTaBKU BXOJAT Pa3beMbl JJIs MOAKIIOUEHUS K IMHHOMY COEIMHUTEIO:
— JI7Is1 TOAKJTFOYEHUS C TIpaBoit cToponbl 6s0ka - MC 1.5/10-ST-3.81 AU;
— JUTSI IOAKJTFOUEHUS C JIEBOM cTOpoHkI O0ka - IMC 1.5/10-ST-3.81 AU.

[Ipu konmuectBe kaHasoB I'CM-03 no 10, B KOMILIEKTE€ MOCTABIAIOTCS MO ABa pazbeMa
JTAHHOTO TUTIA, U TI0 TP pazbeMa Mpu KOJIMYecTBe KaHaioB Ooiee 10.

JlocTaTOYHO TOAKITIOYUTH MUTAHHE TOJBKO K OJHOMY M3 COEAMHEHHBIX MEXIY COOOi
0JIOKOB /11 pabOTHI BCEH TPYIIbI, OJTHAKO PEKOMEHAYETCs MOJKII0UaTh MUTAaHUE Yepe3 KOJOIKY
XT1 Ha KaXI0M IISITOM OJI0KE ISt MHOTOKaHAILHBEIX | CM-03.

Buemauit Bua mogudukauii 'CM-03 XX-4/2/X nipencrasiieH Ha pUCyHKe 4.

1.1.4.3 biox f1eTeKTOpHBIN MpeaHa3HaueH Uil M3MepeHus TemioBoro s¢ddekra ot
OKHCJIEHUS TOPIOYMX T'a30B Ha KATAJUTHUECKU aKTUBHOM 3JIEMEHTE U Iepenayd MHpopMaluu Ha
OJIOK CHTHAJIM3aTOpa AJIs JajdbHENIIEro ee npeodpa3oBaHusl.

1.1.4.4 bnok curnanusaTtopa OCyIIeCTBIACT MUTaHue bJ] MOCTOSIHHBIM TOKOM, U3MEpEHHUe,
npeobpazoBanue curHanoB ¢ b/ B undpossie KObl, €ro JOru4eckyto o0paboTKy B COOTBETCTBHH C
3aJI0’)KCHHBIMH aJITOPUTMaMH B o0ecrieyuBaeT (hOpMUpOBAHHE:

— anazoroBoro cursana (4 — 20) MA, nponopunonansaoro % HKIIP;

— CHTHAJIOB, O JOCTHXKEHUH CUTHAJIbHBIX KOoHLeHTpauuii "[Topor 1", "I[Topor 2";

— curHanoB "OTka3", B ciiyuae oOpbIBa WM BeIxoaa U3 ctpost b/I;

— JIaHHBIX, O TEKYILEM YypOBHE COJEpXaHHus TOplouux razoB B Bosayxe B % HKIIP,
JIMAarHOCTUKU COCTOSIHUSA OCHOBHBIX y3710B BC u mepenauy ux mo mociieJoBaTeIbHOMY KaHAy B

JIOKAJIbHYTO BBIYUCIIMTCIIbHYIO CCTh.

12 Ve 000 HIII "TOK"




lNazocurnammzarop I'CM
moupukamu 'CM-03

PykoBoACTBO 10 SKCIUTyaTaINH

O®dT.512.00.00.00 PO

(=]
o
Tlzle|¥]|5|9 B|6 (0T
& Q ﬁ E +| = <I e‘JI
5 S EREREEEEES
: +| 1 Dv [ o|o|o|=|=
‘E T TH THAS BRHROILAH L
H~]o1o8d | | H~] 2z9ud " 02 ¥~ ~SURS [m ¥
L H~|otoud |El- H~| ozoud |E ™~ | ano |~| 9| |£] +suas |~ £
<~ [N1o9d ~| Nzo¥d %g -anot || £ [ 3ot ]~ tfs
= [
= ~[Fddn+ =[ o o= gl [ oo ¥aQv [~ P
~| dn-|E ~| odlo|E el ~IE axy |~ El ana|~
~| dn+ ~| N¥LO 2| | axu |- NIL®S [~ I
“, TX THAE BeHRIdLANG J’l | E
[ ]
o
o
£« . g,
!g A TR CHvn BennsdiAne L Z +3 S H
H=>19ud =[2z9ud 0z ¥~} | [ [-Sues ]~ 9_,1] S £t
b H~|oToud |E ~| 0zoud | ~ E| ano |~ 9| [£] +suaS |~ £ - ,g ]
§. M~ |NTDud ~| NZDYd %N -3no1 [~ i +1n0T |~ D i*
1
£ =[9an+ =] %10 U =2 T awo = ¥aav [~ v e po
~| an- |E ~| oo |E e YlEl axy |~ £ ano|~
w|  dn+ ~| NdLlO MR NIL2S |~ I
E -+ J, X eHnm B¥HsadLANE \L i by g a
= Vi X CAITTFs T ZD =] I
H~[>19ud ] H=[2zoud 02" ¥ [~ ¢ ~SUBS [m 8
* F—~ o1oud |Ef H~| 0zoud |E o~ e[ ano |~| | [o] +suas [~ s Ti
&« H-[ntowa | | Ho[ nzowa % -3noz || —¢| " sanor [~ z
= [
= ~[Faddn+ ~| JML0 @) = & ang |» QY |~ — o ]
~| dn- |E ~| oxio|E ) TIE axy [~ Z| anol~
w| dn+ ~| NiLO = | axiL |~ NI|3S |~ — :
5T ~ ey
e (5]
J, TX eHum B¥HHAdLAHE \L g £
z S &
] v R BT P - (&) 3 |
> HH=[r " -] _waav ] . A =5
SH= v [E [ oo lE o HI gl § 5%
o =] Nv2D =| NI135 % & = 2
=9
adgn+ |- [=[eedan+ T < anNo |- ans [~ 5‘5
cadan- [~ an- B ~| owiolk ) e axd [~ MENTTAN =2
dn- | {=| dn+ =| NMLO axL |- Vv S8Y |~ ==z
dn+ Xxdo
\L TX EHWE B¥HHALAHE Q ¢ ?.? U!_; E %' 8 *—
ml D [ & 4 vy *—
ala|E&] |¢lezldldl  § 2228
; HlEIEE ||z || @ Vi <
+|T[F]7T ol|o|o|=|= —_ A §
e ol
Tz e v s o z]8 6ot %UBI,\'_, 3
— ZZal 1Y
5 e
i s I
g3 e S Eng- %
4
oo 88
= (%
l 7737 §
N
53
4 ~ 7%: =
Y
7N Z 3 9 I
saldn -
ad & itz
o~ SaIdN+
(i
= —®
g Hd
N
g IN Z m I
N7 oS dn-
DL ' —
r= dNn+
= =
=
i dd o
m > dd
< IN
IS
AR b
1
&

OOO HIIIT "TOK"

Pucynok 2 - Cxema noaxmrouenus [ CM-03-XX-4/2/X

13



PykoBozacTBO 10 3KCIITyaTanuu l'azocurnammzarop I'CM

OPT.512.00.00.00 PO moupukarmu 'CM-03
—_ [
<
A )
=2 | &8
e | -
2| ==
< | <
o id
33 é‘(:,- y
':::: = fl}p — -;: C;! l‘;: ﬁohl e
-ur =Up [~
*_‘:::”’ - upoes| o % = = | uPges [
B b T ~UFpaa| =
g b IS o~ o & g
- HEAEAEI A
=| GNO1 5 U U U U H GaDl == A
| 4B5.A] = 85 3
Rellfzramss da] 8a) Fa B [l .
+P 2z = %F
T — T al S| S| 3| 2D E=E
[RuPees el = UPses |~
VP “UPera| & ~UPgea| =
Cymmm N PN o o ™~ o~ [
OTK+ H OTE+
| OTK— i 2 2 E E 2 OTK-_[~]
=] GND1 | & ] 1 ] 1 1 GNDL || A
I_;!\:* =] 485.A] & @] Q Q Q QO [AhssalHg
. BlIE[#5El| O 2 [dai da} O o 485 B[=
~ B o LV} W
< || a <
o o2
N [ae] 3 o
Eg| &€
= (I S I
A==
2= 2
88 }(g
L i xa
3 e T © — o en < v o E
-ures ksl o | @ i = = = =l =l 3
“UPees | 2 | A - b 4 - b 4 E
- H )
ot | § o o ol ol = o o e
= 3]812 8518 ¢
i 485_A] £ =
Bil s 4ssj<_ 8 B 8 8 B 8 8 ={[IRe

X1..X3 - IMC 1.5/10-8T-3.81 AU (Phoenix Contact)
X4..X6 - MC 1.5/10-8T-3.81 AU (Phoenix Contact)
Re - C2-23-0.25-120 Om

Pucynok 3 - Tlpumep nogxmodenus 20 kanansHoro 'CM-03-20-4/2/1 ipu pazaeneHun 6JI0KOB Ha TPYIIIBI
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1.1.4.5 brnok uHTEpQEHCHBI OCYIIECTBIAET 0OMEH MH(POPMALKEH 110 TOCIeA0BATEIEHOMY
untepdeiicy mexany OBM BY B mporokone Modbus RTU (SLAVE) u noxanpHOU
BBIYUCIIUTENIbHON ceThio, 00benunstonieit bC no 20 kananoB. UHTepdelicHbIi 070K yIpomaeT I
9KCIUTyaTUPYIOLIEr0 IepcoHajla CEpBUCHbIE paboOThl MO TMOBEpKE U KalnuOpoBKe OJIOKOB
CUTHAJIM3aTOPOB.

1.1.4.6 bnox mutanus ¢GopMupyeT HampspKEHHE MOCTOSHHOTO Toka 24 B nmns nutanus
6510x0B, BXxoasmux B 'CM-03 o ocHOBHOM U (WJ1H) IO pe3EpBHOM JIMHUAM MTUTAHUS.

1.1.5 MapxkupoBka

Mapkupoka ['CM-03 cooTBeTcTByeT TpeOOBAHUAM KOHCTPYKTOPCKOM JTOKyMEHTAlUH
O®dT.512.00.00.00, TOCT 27540-87, 'OCT 18620-86, 'OCT 30852.0-2002 (M3K 60079-0:1998).

1.1.5.1 MapkupoBka 0yioka NHUTaHUS HaHeceHAa Ha OOKOBON NOBEPXHOCTU U COJAEPIKUT
CJICAYIOUIYI0 UH(POPMALHUIO:

— THUII U30CTIUA,

— HAIIPAKCHHUEC, TOK, HAaCTOTY BXOAHOI'O HAIIPSKCHUS

— HaIIPAKCHUEC, TOK, MOITHOCTD BBIXOAHOI'O HAIIPSIZKCHUS

- TOBapHLIﬁ 3HAaK WJIN HANMCHOBAHUC NIPCANIPUATHA-U3TOTOBUTCIIA,
— 3HAK O0paIeHUs MPOAYKIIUN Ha PHIHKE TAMOXXCHHOT'O COI03a;

— Jhama3oH pabdouux Temmeparyp -25 <ta < +50.

1.1.5.2 MapkupoBka bC HaHeceHa Ha GOKOBOW TOBEPXHOCTH U COJIEPIKUT:

— HaAMMCHOBAHUC U THII,

- TOBapHI:IfI 3HAaK 1 HAUMCHOBAHHUC NPCANIPUATHUA-U3TOTOBUTCIIA,

— 3aBOJICKOM HOMED;

— MapaMCTPbI SJICKTPOIIUTAHHA: HAIIPAKCHUE, 4aCTOTAa, MOIITHOCTDH HOTp€6J'IeHI/I$I;

— JlaTy U3rOoTOBJICHUS;

— 3HaK 00pallleHus MPOAYKIIMH Ha PIHKE TOCYIapCTB-WICHOB TaMOXEHHOTO CO03a;
— creneHsb 3aumThl [P20

— 3HAaK yTBEPKICHHMS TUIa cpecTB namepenui cormacHo 1P 50.2.107-09;

— OYKBEHHO-IIU(PPOBON KOJI IIEHTPA MO CepTUPUKAIINH, HOMED CepTUPHUKATA;
— Juamna3oH pabouux Temmepatyp +1 <ta <+50.

1.1.5.3 MapxkupoBka b1 HaneceHa Ha OOKOBOI MMOBEPXHOCTU U COACPIKHUT:

— HauWMEHOBAHHE U THII,
— TOBApHBII 3HAK U HAMMEHOBAHUE MPEIIPUITUA-U3TOTOBUTES;

— 3aBOJICKOM HOMED;

— MapameTpsl AIEKTPONUTAHUS: HAMIPSHKEHHE, YaCTOTA, MOIIHOCTh MOTPEOJICHNUS;

— JIaTy U3TOTOBJICHHUS,

— 3HAK O0paIeHus MPOIYKINU Ha PhIHKE IOCYIapCTB-WICHOB TaM0OXEHHOTO CO03a;
— cTenens 3amuTel 1P20;

— Juamna3oH pabouux Temmneparyp +1 <ta <+50.

1.1.5.4 Mapxkuposka bJ[ (AIIN5.132.039 ¢ mapkupoBkoil B3pbiBo3amuTsl 1ExdIICT4 u3
koMIuviekTa curHaamzatopa CTM-10 TV 25-7407.0016-88, wuszrorosutens OI'VII CIIO
"Ananutnpu6op”, r. CMOJNEHCK) J0JKHA COOTBETCTBOBATh CEPTU(UKATY M 3KCILTyaTallMOHHOMN
JOKYMEHTAIMU Ha HETO.
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1.1.6 TpeGoBaHus K ynaKOBKe

I"azocurnanusarop orHocutcs k rpynmne [II-I mo 'OCT 9.014-78.

Bpemennas mnpoTtuBokoppo3uoHHas 3amura B3-15 u BHyTpeHHsAs ynakoBka BY-1
BeinoniHsAoTesT 1o I'OCT 9.014-78. VYnakoBousblii Mmarepuan YM-1. Cpok 3amuTsl  0e3
IepeKOHCepBaluy — | rox.

KoHcepBanus npou3BoauTes ¢ moMolbio cunukarens rexauueckoro no I'OCT 3956-76.

IIpu  packoHcepBamuu  HeoOXomumMo  coOmomarh  TpeOoBaHWs  O€30MMaCHOCTH
o I'OCT 9.014-78.

1.1.6.1 T'a3ocurHanm3atop ymakoBaH B TPAHCIOPTHYIO Tapy 3aBOJA-U3TOTOBHUTENS C
coomoaennem tpedoanuii 'OCT 23170-78.
[Tpunaraercst COPOBOINUTENBHAS TOKYMEHTAIIUS B TIOJUATHIICHOBBIX ITAKETAX.

1.1.6.2 MapkupoBka TpancniopTHoi Tapbl cootseTcTBYeT 'OCT 14192-96 1 conepxur:

— MaHuIyJsAnuoHHbIE 3HaKkU "OctopoxHo xpynkoe", "boutcs Bnaru", "Bepx";
— OCHOBHBIE HAJINCH;
— JIOTIOJIHUTEJIbHBIE HAAIINUCH;

- I/IH(1)OpMaI_II/IOHHBIe Hagmnucu.

1.1.6.3 OcHOBHBIEC HAATIUCH COAEPKAT:

HAaNUMCHOBAHUC I'PY30I10JIYUATCIIA;

— HAMMCHOBAHUC ITYHKTA Ha3HAYCHUS.

—

.1.6.4 JlononHuTENbHBIE HAAIIUCU COJEPIKAT:

HaVMEHOBAHME IPY300TIIPABUTEIIS;

HAaUMCHOBAHUC ITYHKTAa OTIIPABJICHH.

1.1.6.5 NUudopmanroHHbIie HAAMUCH COAEPIKAT:

— 3HAYEHHUE MACChl OPYTTO/HETTO TPY30BOr0 MECTa B KUJIOTpaMMax;

— JlaHHbIe 00 yITaKOBaHHOM H3JICITHH.

1.2 Onucanue u paboTa COCTaBHBIX YaCTEH U3ACIHS
1.2.1 Onucanue u padora 6;10ka nerekTopuoro (b/1)

1.2.1.1 Cxema »nyekTpuyecKkas NpUHIUIIKAIBHAS OJOKa IETEeKTOPHOrOo IpHUBEACHA Ha
PHUCYHKE 5.

1.2.1.2 YcrpoiictBo B/l ¢ KOHBEKIIMOHHO# MO/1aueil KOHTPOJIUPYEMON CPEbI.
1.2.1.2.1 Buewmnnii Bug b/l npuBeaeH B npuiioxkeHuu b.

1.2.1.2.2 Kopmyc mo3.5, ocHoBanue B/l mo3.1 u kpeimka 1mo3. 7 o0pa3yloT MHOJOCTh
BBOJgHOro otaeneHus. CoenMHEHUE KpPBIIIKK C KOPIYCOM pe3b0OBOE€ €O  CTOMOPHBIM
BUHTOM 1103. 6. B T1OJIOCTP BBOJHOTO OTHENEHUS BBIXOAAT TOKOMPOBOJbBI UYYyBCTBUTEIBHBIX
areMeHTOB. K HUM MpUCOEAMHSIOTCS C MOMOIIBI0 BHHTOB, IIal0 M JIETIECTKOB IMO3. 8 MpoBOja
Ka0ess, COeAMHSIONEro OJIOK NETEKTOPHBIA ¢ OJIOKOM CHTHAIM3aTopa W MuTaHus. B xoprryce
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pa3MeIIeHbl 3JIEMEHTHI BBOJAHOTO YCTPOMCTBA: 3JACTUYHOE YIUIOTHUTEIHHOE KOJBIO 1MO03. 16 s
YIUIOTHEHHsI Kabemst ¥ KOJbIIo 1o3. 15, momkumaemoe (rannem nos. 14.

Pe3nboBoe coemuHeHME (UIaHIa ¢ KOPITYCOM CTOMOPHUTCS BUHTOM 103. 12. C moMombko
3TOrO XK€ (huaHua npousBoauTcs coeannenue b/l ¢ Tpy0oii, B KOTOpoii posokeH Kadeb.

1.2.1.2.3 lna mapy>xnHoro 3azemiienusi bJ] uicnionb3yercs jenecTok W BUHT 1o3. 17, a mms
BHYTPCHHETO 3a3€MJICHUS BHHT 1103.18.

CoenuHenune Kpblku ¢ KoprnycoM M B/l mo3. 1 ¢ KopmycoMm yIUIOTHSIFOTCSI NMPOKJIaJKaMu
no3. 11 n nos. 10.

JIjig 3aIMThHI CTaKaHa UMEETCs 3aIUTHBIM KOXKYX M03. 3, KOTOpPbII KpenuTcs K koprycy b/
BuHTamu. [Ipegycmotpeno kperienre b/l mpu MoHTa)ke ¢ MOMOIIIBIO IBYX BUHTOB C pe3b00ii M4.

TIpoBoaa xabens

X1 1 JaTuHKa
1 +UJ nardHKka
t 5 Uc pgaTumka
| 3
3 Un gaTtuHKa
- B2 [ |
t 4
4 -Un pardHka

Bl - smemeHT H3MepHTENBHBIHA.

B2 - 31eMeHT KOMITEHCHPYIOI[HHA.
X1 - ocHOBaHHE.

Pucynok 5 - Cxema anekrpudeckas npuHuunuaibHas b/

1.2.1.1 Obecneuenue 63pvleo3aujuieHHOCMU 010KA 0eMEKMOPHO20

1.2.1.1.1 B3peiBozamuiieHHocTh B/ 0obecreunBaeTcst pa3MeneHueM HarpeThlX U MUTaeMbIX
JJEKTPUYECKUM TOKOM UYBCTBHUTEIBHBIX JJEMEHTOB BO B3PBHIBOHEIIPOHHUIIAEMOI 00OJIOUKE,
oOpazyemoit CTaKaHOM U AIIEKTPOU3OIIALNOHHBIM OCHOBAHHEM BJ1 mo3. 1
(ITpunoxenue b).

BBogHoe otnenenue, oOpa3oBaHHOE TOJOCTBIO Kopmyca mo3. S5, ocHoBaHuEM b/l
103. 1 ¥ KPBILIKOW M03. 7, TAKKE B3PBIBOHEIIPOHULIAEMOE.

[IpouHocts 3THX 0Oo0NOYeK mpoBepseTcs npu u3rotoBieHuH bJ[. OHU HCHBITHIBAIOTCA
ruapasmaeckuM gasinenneM 1030 xITa (10,5 kre / cM” ) B TedeHue 2 MUH.

B3pbIBOHETPOHHIIAEMOCTh 000JI0YeK 00ECTeuYnBaETCsl MPUMEHEHHEM B3PBIBO3AIIUTHI IO
pe3bbe. CtakaH BBHIMOIHEH U3 OpoH30BOTO Moporika Mapku bp O®-10-0,3. CoennHeHnEe cTakaHa C
KOPIyCOM OCyIIecTBisieTcs: ckienBaHueM kieemM K-400 u [OMOTHUTENHHBIM MEXaHHYECKUM
KpeIUIeHHEM KOXKyXoM. MUHUMalIbHas JUIMHA KIJIEEBOTO CThIKA 7 MM.

Ha ueptesxe snemenToB B3peiBo3amuThl ([Ipunoxenue B) mokazaHsl conpspkeHus AeTaneid,
00ecIeunBaroMX B3phIBO3AIIUTY MO pe3bde. ITU compsikeHus ooo3nadeHsl ciioBoM "B3PBIB" ¢
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yKa3aHUEM JIOITyCKAaeMbIX I1apaMETPOB B3PBIBO3AIUMTHI: MUHHUMAJIBbHOM OCEBOM JUIMHBI W IIara
Pe3b00OBBIX COCNHEHHH.

Mexanndeckne TOBPEKICHUS B3pPBIBO3ALIUTHBIX IIOBEPXHOCTEM W HMX OKpacka He
JIOITy CKaeTCsl.

I'epmeTnsanuss TOKONPOBOAOB  JOCTHIaeTCss € IOMOINBIO MaTepuana IOJMaMuia
ITA6-210-KC.

B3phIBOHETIPOHUIIAEMOCTH BBO/IA KaOessl JOCTUTAeTCs MyTeM YIIOTHEHHS €T0 3JIACTUIHBIM
PE3MHOBBIM  KOIbLOM. JlomycTumble pa3smepbl yIUIOTHUTEIBHOTO  KOJbLAa IIOKa3aHbl B
[Ipunoxxennn B.

Bce BUHTBI, Kpemsiuue IeTand, a TakKe MCIOJIb3YEeMbIE [UIsl MPUCOEAUHEHHS ITPOBOOB
Kalessl ¥ 3a3eMJICHUS, IPEJOXPAHEHbI OT CAMOOTBMHYMBAHUSA MPUMEHEHUEM MPYKUHHBIX IIAH0.
Jlnis mpeioTBpallleHUsl CAMOOTBUHYMBAHUS (PJIAHIIA U KPBILIKHU UCTIOIb3YIOTCS CTONOPHbIE BUHTHI.

1.2.1.1.2 TemnepaTypa HarpeBa yacTeil JaTyMkKa NpPU HOPMAJIbHOM pEXUME pPabOThI HE
npesbimaer gomyctumeiii mo 'OCT 30852.0-2002 (MOK 60079-0:1998) s TemmepaTypHOro
kiacca T4.

1.2.2 Onucanue u padora 6;10ka curiaauszaropa (bC)
1.2.2.1 Ha3nauenue bC

bC sBnsercd (QYHKUMOHAIBHO 3aKOHUYCHHBIM OJIOKOM, BBIIOJIHSIOIIUM CIEIyIOIINe
OCHOBHBIE (DYHKIIUH:
dbopmupoBanue uranus s b/1;
00paboTKy aHAJOrOBOrO CUTHAla M3MEPEHHs] KOHLEHTPALUHM Ta30B, MOCTYMAOLIETO C

bJT;

¢dbopMupoBanue aHanoroporo curuana (4-20) MA, nponopuuonansaoro % HKIIP;

— (¢dopMHpOBaHME JUCKPETHBIX CHTHaJIOB oOTkaza bC ©  JOCTHXKEHHS TOpPOTOB
konneHntpauuu "Ilopor 1" u "I[lopor 2";

— obecrieuenne cBsizu ¢ Omoxkom wuHTepdelichpiM  (BM) 1o mocienoBaTenbHOMY
uHTepdeiicy;

— (opmupoBaHUE TAaHHBIX B JIMHUU CBS3H I10 3anpocy oT bU;

— OOHOBJICHHE 3HAYEHUH YCTaBOK 1O 3ampocy ot bU;

— obecneyenue cBs3u ¢ OBM npu HEMmocpeICTBEHHOM TUAarHOCTHKE U 33JJaHUN YCTaBOK;

— MHAMKanuio Tekymero cocrosHus bC, B TOM 4ucie CHrHaau3anus I[OPOroB
KOHILIEHTpALUU.

1.2.2.2 Onucanue bC-M2
Buewnuii 6uo 6noxka bC-M2 npeocmaenen na pucynke 6.

Tepmunanbaas nanens bC mpeacTaBisieT coO0M pssl 3aKUMHBIX Pa3bEMOB O] OTBEPTKY.
Hasnauenue kaxnaoro pazséma bC mnpuBeneHo B Tadnuiie 5, Ha3HaAUYCHUE €AMHUYHBIX MHAUKATOPOB
IpeicTaBIeHo B Tabuile 6.
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Pucynoxk 6 - Buemnuii Bug bC-M2
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Tabnuna 5 - TepmuHaneHas na"ens A Ojoka curHanuzaropa bC-M2

Homep Haspanue nenu Hasznauenue
KOHTAKTAa
XTI
1 +UP Pe3zepn +24 B oT pe3epBHOT0 HCTOYHHKA MUTAHUS
2 -UP -24 B OT OCHOBHOTI'O ¥ p€3€pBHOI'0 UCTOYHHUKOB TUTaHUS
3 +UP +24 B 0T OCHOBHOT'O HCTOYHHMKA TUTAHUS
XT2
"OTKA3"
1 OTKC HopmasibHO 3aMKHYTBINA KOHTaKT
2 OTKO ITepeximroyaromuii KOHTAKT
3 OTKN HopmanbHO pa3oMKHYTBIH KOHTaKT
XT3
"RS-232"
1 TxD Brixon nepenatuuka "RS-232"
2 RxD Bxon npuemnuka "RS-232"
3 GND O6mmit mposoy "RS-232"
XT4
1 SELIN Bri6op nnTepdeiica RS-232
2 GND OO0muii mpoBoJ
3 ADDR YcranoBka (YUKCHPOBAHHOTO ajipeca
XT5
1 Tout+ Tox Bo30yxaenus b/], momoxxurenbHast HOISIPHOCTD
2 Sens+ W3meputensHoe HanpskeHue bJ[
3 Sens- W3meputensHoe HanpskeHue bJ[
XT6
1 Tout- Tox B0o30yxneHus b/l, orpunarensHas MoJIsIpHOCTh
2 GND Okpan 00ka netekToproro \ 0 ais kanana 4..20 MA
3 4..20 Brixon kanama 4..20 MA
XT7
"[1OPOI" 2"
1 PRG2C HopmasibHO 3aMKHYTBINA KOHTaKT
2 PRG20 Ilepexntouaroninii KOHTaKT
3 PRG2N HopManbHO pa3oMKHYTHII KOHTaKT
XT8
"[IOPOI" 1"
1 PRGIC HopmasibHO 3aMKHYTBIN KOHTaKT
2 PRG10O Tlepexntoyaroninii KOHTaKT
3 PRGIN HopmanbHO pa3oMKHYTBIH KOHTaKT
X1
"BHyTpenHss muHa"
1 +UP +24B 0T OCHOBHOTO UCTOYHUKA MTUTAHUS
2 -UP -24B 0T OCHOBHOT'O UCTOYHUKOB MUTAHUs
3 +UPpe3 +24B oT pe3epBHOTO HCTOYHUKA MUTaHUS
4 -UPpe3 -24B oT pe3epBHOr0 HCTOYHHUKA MUTAHUS
5 - -
6 OTK+ Brixoj kiroua curHaiga oTkas
7 OTK- BrIxoa ki1roya curgaiia OTkas
8 GND1 O6mmit mpoBox nHTEpdeiica RS-485
9 485 A Curnan A xanamra RS-485
10 485 B Curnan B xanana RS-485

OOO HIIIT "TOK"
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Cemp ¢ BC-M2  ocymectBiusercss 1o  uHTepdeiicam  cBsisum: RS-485 wm
RS-232. Kax/plii u3 uHTEpPEicoB MoaaepKUBAET IPOTOKOJIBI:

— ModBus RTU (Slave), ckopocTh HacTpauBaeTcsi MPOrpaMMHO, PETHUCTPOBasi CTPYKTypa
OIMCaHa B PyKOBOJCTBE 10 TeXHUUEeCKOMy oOciyxuBanuio ODT.512.00.00.00 PTO;

— TEPMUHAJIBHBIA pEXUM IJIs1 3aJaHus YCTaBOK paboThl Onoka 1o wuHTEpdeicy

RS-232 ¢ nomoursto nmporpammsl HyperTerminal, Bxoasiueit B coctaB Windows, cKopocTb 0OMeHa
- 9600 6wurt/c.

VYcranoBkol mnepeMblukn Mexay KoHTaktaMu SELIN u GND B passeme XT4
OCYILECTBIISIETCS BKJIIOUeHHe Tuma uHTepdeiica RS-232 mis paboThl B TEPMHHAIBHOM pPEKHME.
VYcranoBkoi nepemblukn ADDR u GND B passeme XT4 ocymecTBisercs NPUHYAUTEIbLHOE
npucBoeHue OJOKy (uKcupoBaHHOro ajapeca (25), mo KOTOpoMy BO3MOYKHO 3aJaHHE YCTaBOK
nocpeacTBoM 61oka uaTepdeiicnoro bU-M2.

Tabnuna 6 - UnnukanmonHas naHens 0j10ka curHanuzaropa bC-M2

HaumeHnoBanue Ha3nauenue IMpumeuanue
ITuranue Pabota bC 3€JIEHBII
TxD [epenaya nagopmanyu BU mmn Tx RS-232 3€JICHBII
RxD [Tpuém nadopmarnmu ot BU nmm Rx RS-232 3eJIEHBII
Konir. CurHanm3aiys moporoB KOHIICHTPAITHH KpacHBIN
ITopor 1 [Topor xoHnenTpanuu 1 KpAacHBII
ITopor 2 [Topor xoHIeHTpanuu 2 KpacHBbII
OTtka3 Otxkaz bC KPAaCHBII

IIpu 3akaze wucnonnenuss 'CM-03-XX-4 nmns BC-M2 BeiOupaercss  TpeOyemblil TuI
peneitnoro Beixona "Ilopor 1" u "Tlopor 2". B 06oux cirydasx KOHTaKThl pejie — IePeKIoYaronue,
W3MEHSIETCS JIOTUKAa Cpa0aThlBaHUs OTHOCUTENBHO HaIpsDKeHHUs mnuTaHus. Jloruka paboThI
JUCKPETHBIX BBIXOJOB B CTaHJAPTHOM HCIONHEHHH (Imudp B MOCIETHEM IOJe Koja 3akasza "3")
MpejAcTaBjieHa B BUJE AUarpaMMbl Ha pUCYHKe 7.
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Pene Mopor1

XT8:1 PRG1C
XT8:2 PRG10

XT8:2 PRG10
XT8:3 PRG1N

ABToO- Pexnm namepeHuns
AnarHoCcTtuka
% A BC-M2 I no I A Mpesbiwerne 50 % HKMP
X N BBIKIOYEH | gyniouenunio |
:E S I ~10 cek. | : :
s g ! ! L1 MpeBbiwetne Mopor 2
x T t
s E I | | [ |
= . | | 1 |
S <« | | ! o |
= I MpeB.bilwexne Mopor 1
T ' ' ’ 1 ’
o | |
I 2 | | I : o ! |
5 | | | (I |
< | | ! ! (I ! |
' e o
| |
g | | | : (I : |
= XT2:1 OTKC
o XT2:2 OTKO
5 | | XT2:2 OTKO
& | , , | XT2:3 OTKN
I I ! | | !
| |
: : | | | |
| ! | | | |
| |
| |
| |

Pene Mopor2

XT7:1 PRG2C
XT7:2 PRG20

XT7:2 PRG20
XT7:3 PRG2N

KButnpoBaHumne
aBapum

- - KOHTaKTbl 3aMKHYTbI

Pucynok 7 - lnarpamma padotsl pene BC-M2 B cTaHgapTHOM UCTIOTHEHUH

Jloruka pa6 OTbl BBIXOOOB,

(I'CM-03-XX-4/2/A-X-X-3)

C IMCPCKIOYCHHUEM Ha IPOTHUBOIIOJIOXHOC II0 BKIHOYCHHUIO

nutanus (mwudp B MocieqHEM IMoje Kojaa 3akaza "4'"), mpeicTaBiieHa B BHJIE JuarpaMMmbl Ha

pucyHke 8.

JlaHHBIA pexuM paboThl 3aJaeTcsi YCTAaHOBKOM mepembluku Ha Iuiate bC Ha atame

IIpOU3BOACTBA.
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ABTO- Pexunm nsmepeHus
AnarHocTuka
o A BC-M2 | o | A Mpesbiwenne 50 % HKTP
X BbIKMIOYEH | pymiouermio !
:E S : ~ 10 cek. : : :
> Q | I [ MpeBbiweHve Mopor 2
= 8 I I 1
5 ! | ! o |
© | | | (| |
o T | | | [ |
':,‘: [e) | | | [ | MpeBbiweHune Mopor 1
s [ [ | T |
= | | I | I | |
L I I I I I I I
2 ' AR R N
|
[ | T T ™ T T -t
| | | | Lo | |
5] | | | | [ | |
§ | } } |
a I | | I XT2:1 OTKC
% ! ' ' ! XT2:2 OTKO
o) | XT2:2 OTKO
o : XT2:3 OTKN
[ [ [ [
| | | | Lo | |
| | | | Lo | |
- | | | | Lo | |
‘6 | | | | | | |
3 ! XT8:1 PRG1C
% | XT8:2 PRG10
3 XT8:2 PRG10
o I XT8:3 PRGN
! ! : A ' KeutuposaHue
| | | | Lo |
o ! ! | Lo aBapuy
S I i XT7:1 PRG2C
o I ! XT7:2 PRG20
c
g XT7:2 PRG20
XT7:3 PRG2N
| | | | [ | |

- - KOHTaKTbl 3aMKHYTbI

Pucynok 8 - Jluarpamma pa6ots! pene bC-M2 ¢ nepexitoueHreM N0 BKIIOYEHUIO TUTaHUS
(T'CM-03-XX-4/2/A-X-X-4)

1.2.2.3 Paboma BC

IIpu nomaue HanpsokeHuss nutanuss +24 B nHa Bxog + Up ortHocurensHo - Up
hopMHUPYIOTCST HANpsDKEHUS IS MUTaHUs (yHKIHMOHAIBHBIX yacTed bC.

B I'CM-03 mpemycMoTpeHa BO3MOXKHOCTH MOJKIIIOUEHUS PE3epPBHOTO OJIOKa THUTAHUS
(bITpg3), momatomero Hanpsokenue + 24 B Ha Bxoa + Uy pps oTHOcHTENnbHO - Uy pps. MHAMKaIINIO
Hauusl nuTarommx HanpspkeHuid Up u Uy pes BBIOJIHSET €AWHAYHBIA WHIUKATOP Ha JIMLEBOU
MaHeny 0JIOKa CUTHAIM3aTopa.

Muxponpoueccop (MII) BbImonHsET JOrHMYECKHE M apH(PMETHUYECKHUE OINepaluu MoJ
YIIPaBJICHUEM MPOrpaMMbl COTJIACHO 3aJ0KEHHBIM anroputmaM. MII umeer BcTpoeHHOe Didmi-
[13VY, ucnonezyemoe B kauectse I13Y nporpammsl.

KoHnnentpanus roprounx BemiecTs B Bo3ayxe Beraucisiercs MII mo dopmyre
T 0
C3T K] Kl
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Ckor = ( : - ) - [ 1+ (K-KoT) . K, (1)
K*/KR-K /K Ky K,°
rae Cor - mporieaT HKTIP noBepouHoii cMecu mpu KaTnOpOBKE;

Ckop -3Ha4eHHE KOHIEHTPALMK C YYETOM TeMIIEpaTypPHOU MOMPABKH;

KlK - 3HaueHue koaa ALl kanana 1 mpu kKanuOpPOBKE MO ATATOHHOW CMECH;

KZK - 3naueHue koga AlIIl kanana 2 npu kaMOPOBKE MO TATIOHHON CMECH;

KlT - Teky1iee u3mepeHHoe 3Hauenue koga ALl kanana 1;

KzT - Tekylee u3MepenHoe 3Hauenne koga AL kanana 2;

K,° - 3nauenne xona AIIIT kanana 1 IpY KaTUOPOBKE 0 YUCTOMY BO3IYXY;

K,° - 3nauenue xoxa ALIII kaxaa 2 MIPH KaTUOPOBKE 10 YUCTOMY BO3YXY;

K - uHTepnomsunoHHBINA KO3PPUITUCHT.

B kauecTtBe ananoroBoro BbiBojia ucnosb3dyercs ATl 3HaueHue koma, COOTBETCTBYIOIIEE
tekyemy 3Hauenuto HKIIP, 3arpyxaercs B L{AII uz MII B nocnenoBaTeibHOM KOJI€ U BBIIAETCA B
BHUJIE TOKOBOT'O CUTHAJIA JJI TEJIEMETPUYECKOTO BBIXO/IA.

LIAII xanubpyercsi porpaMMHBIMU CPEICTBAMH.

Nunukarop "KoHnenTpanus" npeaHa3HadyeH Il CUTHAIM3ALKMKU TOPOTrOB KOHIIEHTPAIUHU 1O
CJEeNyIOIEMY IPUHIUILY, pealn30BaHHOMY IporpammHoO. [Ipu noctmxeHun Tekyuei n3mepeHHou
KOHIICHTPAllUU 3HAYEHHUS, COOTBETCTBYIOIIETO YCTAaHOBJIECHHOMY 3HAUYEHMIO mopora 1, WHIUKATOp
"KonnenTtpauus" mnepexoguT B COCTOSHHUE IMOCTOSIHHOrO cBedeHHs. lIpu mocTikeHuHM Tekyleu
M3MEPEHHOM KOHIICHTPAIlMK 3HAYEHHUS, COOTBETCTBYIOIIETO YCTAHOBICEHHOMY 3HAYCHHUIO TIopora 2,
nnaukarop "KoHuenTpauus" HaunHaeT NpPepbIBUCTO CBETUTHCA.

1.2.3 Onucanue n padora 0s0xa narepgeiicnoro (bH)
1.2.3.1 Ha3unauenue 610Ka unmepgheiicnozo

B sBnsercs (QYHKIIMOHATBHO 3aKOHYCHHBIM OJIOKOM, BBITIOJHSIIONINM CJICTyIOIIHE
OCHOBHBIE (DYHKIINHU:
— obecrieueHne  BHyTpeHHeH cBsi3u ¢ Omokamu  curHamm3atopoB  (BC)  mo

nocje0BaTeIbHOMY HHTEpdecy ¢ raTbBaHUUECKON Pa3BsI3KOii;

— 00paboTka JaHHbIX, mocTynuBIIKX ¢ bC;

— COXpaHEHHE JaHHBIX BO BHEUIHEH MaMATH;

— KOHTpOJb 3a1anHoi KoHurypauuu ['CM-03 (manuuue cBs3u co BcemMu bC, oTrcyTcTBHE
otka3oB bC);

— obecnieuenue BHemHeH cBsizu ¢ 9BM BY mo nmpotokomy Modbus RTU (Modbus TCP —
st Ethernet) mo untepdeiicam RS-232, RS-485, CAN, Ethernet;

— (dopMHUpOBaHME JaHHBIX B JMHUHU CBS3U 10 3anpocy or O9BM BY;

— mepenada OOHOBJIICHHBIX 3HA4YCHWH ycTaBok ompeneinéaHomy bC mo  3ampocy
ot OBM BY;

— opranu3zanus uatepdeiica ¢ BC s npoBereHUs HaJaIKH U TIOBEPKH.

1.2.3.2 Onucanue BH-M?2

Buemnwmii Bug 61okxa BMI-M2 nipencraBiien Ha pucyHke 9.
Tepmunansaas nmanens bBC npencraBinseT coOOl psii 3aKUMHBIX pa3bEMOB MO/ OTBEPTKY.
Hasnauenue kaxaoro pazpéma bC npuBeneHo B Tadmmie 7.
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Pucynok 9 — Buemnunii Bug bU-M2
Tabnuma 7 - TepmunansHas nanens bU-M2
Homep koHTaKTa Ha3Banue uenu Ha3nauenue
XT1 "Iluranue"
1 +UP Peseps +24 B 0T pe3epBHOr0 UCTOYHUKA MUTaHUS
2 -UP -24 B 0T OCHOBHOI'0 ¥ pE€3€PBHOTO HCTOYHUKOB MTUTAHUS
3 +UP +24 B 0T OCHOBHOI'0 HCTOYHHMKA TUTAHS
XT "OTKA3"
1 OTKC HopmanibHO 3aMKHYTBIN KOHTAKT
2 OTKO [Tepexirogaronmuii KOHTaKT
3 OTKN HopmanbHO pa3oMKHYTHII KOHTaKT
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Homep koHTaKTa Ha3panmue nenu Ha3zna4yenue
XT3 "RS-232"
1 TxD Brixon mepenatunka "RS-232"
2 RxD Bxon npuemnnka "RS-232"
3 GND OO6mwuii mposoj "RS-232"
XT4 "RS-485"
1 485 A Curnan A xanama RS-485
2 485 B Curnan B xanana RS-485
3 GND OkpaH
XT5 "ETHERNET"
RJ-45
XT6 "USB"
USB- Tun B
XT7
1 ADDR YcraHoBka (hMKCHPOBAaHHOTO agpeca
GND OO6mmit mpoBoj
3 SELIN Bri6op nnTepderica RS-232
XT8
1 CANH Curnan H untepgeiica CAN
2 CANL Curnan L untepdetica CAN
3 GCAN O6mmii mpoo maTEpdeiica CAN

n

X1 "BHyTpeHHsIs IUHA

1 +UP +24B 0T OCHOBHOI'0O HCTOYHHKA IMUTAHM
2 -UP -24B OT OCHOBHOI'O MICTOYHHUKOB ITUTAHMS
3 +UPpes3 +24B 0T pe3epBHOr0 UCTOYHUKA MUTAHUS
4 -UPpe3 -24B 0T pe3epBHOTO HCTOYHUKA MTUTaHUS
5 - -

6 OTK+ Bxop ki1roua cursana otkas

7 OTK- Bxoj xnroua cursgasia oTkas

8 GNDI1 OO6mwmit mposox uaTepdetica RS-485

9 485 A Curnan A xanama RS-485

10 485 B Curnan B xanana RS-485

Nunukanmonnas manens BU-M2 mnpencraBiser co0oil psii €AMHUYHBIX WHAMKATOPOB,
pPACIlOJIOKEHHBIX PSAOOM C TEpPMUHAIBHOW MaHenbto. Ha3zHaueHune KaXaoro eIMHUYHOTO

MHAMKATOpa MpUBEIEHO B Tabaule 8.

Tabnuna 8- MnnukanuonHas nanens 6moka uarepgericaoro b1-M2

HaunmeHoBanue HasznauyeHue IIpumeyanue
Un ITutanue BU 3eNEHBIN
Juar. 3ape3epBUPOBAHO AJIsl AMATHOCTHKHU 3€JIEHBII
CANTX [epemaTunk CAN unTepdetica JKEIATHIN
CANRX [Mpuémuank CAN unTepdetica 3eNEHBIN
Tx2 [Tepenada k bC JKEITHIN
Rx2 [Tpuém ot BC 3€JIEHBII
Tx1 [lepenaua k RS-232 OBM BY JKEITHIN
Rx2 ITpuém ot RS-232 3BM BY 3€JIEHBII
Ortka3 Otka3z bU KpacCHBII
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s cesa3u ¢ bC npenycmorpen unrepdeiic RS-485, xotopelil paboTaeT 1no npoTrokony -
ModBus RTU (Slave), ckopocTs HacTpauBaeTcs MPOrpaMMHO, PETUCTPOBAs CTPYKTypa ONKCaHa B
PYKOBOJICTBE IO TexHHYecKkoMy obcyxuBannto ODPT.512.00.00.00 PTO.

JIOTIOJTHUTEIBHO NPEAyCMOTPEHBI CIIEAYIOIINe HHTEP(EHCH ¢ BEpXHUM YPOBHEM:

— USB, ucnonb3yercs A1 3aJaHUs HACTPOEK KOHPUTYpalH (UCIOIB3YETCs CICIMAIbHOE

1O BxomsIIce B KOMIUICKT MOCTABKH U JIOCTYITHOE JIUIsl CKAUMBAHUS C CaliTa KOMIIAHWH);
— RS-232/RS-485, Modbus RTU;
— Ethernet, Modbus TCP/IP.

Bce wunTepdeiichl paboTaroT mapajuledbHO M He3aBHCHMO Kpome RS-485\RS-232.
[Tepexmrouenne Ha RS-232 ocyiiecTBisieTcs yCTAaHOBKOM NepeMbIuk Mexay KoHTaktaMu SELIN u
GND pazbsema XT7. [Iporpammuas opranuszanusi U peructponas ctpykrypa bBU-M2 obecnieunBaer
BO3MOKHOCTh HAJIAJIKM U KaTMOPOBKHU OTAenbHOr0 010ka bC-M2, He mpepbiBas niepefady JaHHBIX
Ha BEepXHUH ypoBeHb ¢ ocTanbHbIX OnokoB BC. Hamaaka 6mokoB BC-M2 MOXeT MpPOBOAMUTHCS ¢
nomomipio Jroboro moakmouenuss k bW (Ethernet, USB, RS-232\RS485) ¢ momombio
MOCTABIIIEMOTO MPOTPaMMHOTO oOecredeHusi JMOO TIOMb30BaTEb MOXET pa3padoTarth W
HCIIOIh30BaTh COOCTBEHHBIN HHTEPPEIC Ha OCHOBE PETUCTPOBOM CTPYKTYphl B-M2.
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2 HMCITIOJIb3OBAHME U3AEJINSA 110 HASHAYEHUIO

2.1 DxcmyaTallMOHHBIE OIPAHUYEHUS

g 6e3omacHoi 3kcrutyatauuu uznenust ['CM-03 u npenoTBpallieHust BbIX0/1a U3JEIUS U3
CTpOsI HEOOXOIUMO COOJIOaTh CIEAYIONIUE SKCIUTyaTallMOHHbIE OTPAHWYEHUs, yKa3aHHbIE B
tabnue 9.

Tabnuma 9 - DkcrutyaTallMOHHBIE OTpaHUYeHuUs i 0yioka curnanuzaropa bC-M2

Homu- IKCIUIyaTAMOHHbIE
Texnnueckue Oo6o3Hauenne Anpec HaJIbHOE OrpaHUYeHMs IIpumeua-
XapaKkTepUuCTUKH nenu 3HAYeHHe min max HHE
napamMerpa

bC
Hanpspkenue nutanus, B | Up XT1:1;11 |24 21,6 26,4
Hanpsixenue pezepBHOro | Up res XTI1:12;21 |24 21,6 26,4
HWCTOYHHKA IUTaHus, B
[Topor 1 POROG 1 XTI1:16;17 1 A
[Topor 2 POROG 2 XTI1:18;19 1 A

b1
Hanpspxkenue nutanus, B | Up XTl1:1; 24 21,6 26,4

11
Hamnpsioxenne pesepBHOro | Up res XT1:12;21 |24 21,6 26,4
WCTOYHHMKA ITNTaHusA, B
Temneparypa 0°C +50°C |BC
OKpYXKarollen cpebl 0°C +50°C |bHU
Miiyc60°C | +50 °C | B

BI1, BU u bC ycranaBimMBaroTCsl TOIBKO BO B3pHIBOOE30IIACHOM 30HE.

bnok I[GTCKTOpHBIﬁ HCIOJIB3YCTCA BO B3PLIBOOIIACHBIX 30HAX B COOTBCTCTBHU C
MapkupoBkoii 3ammTel 1 ExdIICT4.

2.2 INonroroska I'CM-03 k McnoJIb30BaHUIO

[To snexTpobe3omacHocTr MpuOOpP OTHOCHUTCA K | Kitaccy mo crocoOy 3aluThl YeloBeKa OT
MopaxeHust dJekTpuyeckuM TokoM corinacHo ['OCT 12.2.007.0-75, pazgen 2 "Kiaccsl
TEXHUYECKUX U3JIEIUN TI0 CIIOCO0Y 3allMThI YeJIOBEKa OT MOPAXKEHUS dJCKTPUIECKUM TOKOM'".

[Tepen Brimouenuem B cetb I'CM-03:
— MPOU3BECTH BHEIIHUM OCMOTpP OJIOKA CUTHAJIU3aTOpa W MUTaHUs, 010Kka UHTEP(ENCHOTO,

0JI0Ka IETEKTOPHOTO U YOSIUTHCS B OTCYTCTBUU MEXAaHMYECKHUX TTOBPESIKICHUNH;

— npoBepuTh Hannuue miom6 Ha bC u BY;

— mposepuTh Ha bJI Hanmuume MapKUpOBKHM B3PBIBO3AILUTBHI  MPEAYIPEIUTEIBHBIX
HaJIITHACEH;

— IpOBEpUTh MOHTaX U noxaxitoueHue neneil 'CM-03 cornmacHo myHKTy 3.2 HACTOSIIETO
JIOKYMEHTA;
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— TPOBEPUTH UCHPABHOCTH 3a3eMJICHUS OJIOKA IETEKTOPHOTO, OJIOKAa MUTAHUSA, YCTPOUCTBA

perucTparyy.

YOenuThes, B HATHIUH HEOOXOAMMBIX OJIOKOB, BCE JIU OJIOKM YCTaHOBJICHBI M HAJICIKHO
3aKperyICHbl Ha MTaHEeTH.

Buumanue! BC u BJ] ucmonp3yroTcss B KOMIUIEKTE COTJIAaCHO Qopmyisipy. B ciydae
WCIOJIb30BaHUs JIPYroro OJoKa AETEKTOPHOTro (MO APYTUM 3aBOJICKUM HOMEPOM) HE0OXOIUMO
npoBoaUTh KanuopoBky bBC.

Opuenranust 6mokoB BU, BIT m BC BeprukanpHas. BlIok IeTeKTOpHBIA yCTaHABIWBATh
COTJIaCHO MYHKTY 3.2.8 HACTOSILEro T0KyMEHTA.

[lepeyeHp HanbOJIEE YACTO BCTPEUAIOIIMXCS WIIM BO3MOXKHBIX HEUCIIPABHOCTEH NPUBEICH B
tadimuie 10.

Tabmuma 10
HeucnpaBHocTb BepositHast npuunHa Cnoco0 ycrpaneHust
1 He cerurcsa va B u BC cBeroBoii | [Ieperopena BCTaBKa | 3aMEHUTH BCTaBKY MJIaBKYIO

naaukarop "Un" mnpu BKIOYEHHOM | IiaBkas Fl
nepextodarene "CETH"
2 Ha BU cBerurcs wunHaukarop [O6peiB  nenu  nwurtaHus | [Iposeputs kabens mexay bC u B/I.

"BJIOK" u "OTKA3", na bC cBeTHTCH | 1aTUMKA. 3aMeHUTH YyBCTBUTEIbHBIN
"OTKA3 1","OTKA3 2" [Ieperopen  4yBCTBUTENb- | 3IIEMEHT.
HEIH 3JIEMEHT. OtkanubpoBath cormacHo 1. 6.5
Het kanuGpoBok "MeToauku noBepku”

2.3 Ucnons3oBanue [ CM-03

OKCIUTyaTUpoBaTh  Ta30CUTHAIN3ATOPbl HMEKOT IPaBO JIMIA, O3HAKOMJICHHBIE C
PYKOBOJICTBOM 10 3KCIUTyaTallid, NpaBWIaM{ BeleHHs paboT Ha OOBEKTe, I/e BO3MOXKHA
B3PBIBOOIIACHAS CUTYAalUsl, U OCBOUBILHNE IIPAaBUJIA HKCILTyaTallMi a30CUTHATIU3aTOPOB.

2.3.1 Pesxxnmbl padoThl

I'CM-03 umeeTt 1Ba pexumMa pabOThI:
— pexum "Pabota";

— pexum "Hamangka".

Pexxum "Pabota" - ocHOBHO# pexum padotel [CM-03.

[Tocne BxitoueHMs NUTaHUsA HauumHaeT padoty MO (nmarHocTudeckoe MaTeMaTHdecKoe
o0ecrnieyeHne) B pexXUMe IKCIPECC-TECTUPOBAHUS, MPU 3TOM BKJIIOYArOTCS MHAUKATOphl "OTKa3 2"
Ha Osoke curHanuzatopa U "Otka3" Ha 6510ke HHTep(heHCHOM.

ITo 3aBepiieHUIO peXUMA TUATHOCTUKU MHAMKATOPHI "OTKa3" BRIKIIOYAIOTCA, €CIIM HE OBLIO
BBISBJICHO OLIMOOK, BIUAIOIIMX Ha paboTy OJ0KOB, YympasieHue nepexaercss Ha OMO
(pyHKIIMOHANTBPHOE MaTeMaTHueckoe obOecrieueHue). [Ipu oOHapyKeHUU OMMOOK B KOH(PHUTYpAIIUN
I'CM-03 cBetutcs unaukarop "Otka3" Ha 6s10ke HHTEpdelcHOM.

Bce paboTtel mo wuaeHTH(UWKAIUN W JUKBUZAIMU Je(EKTOB MPOBOISATCS CIEIHATHHO
00y4YEHHBIM NIEPCOHATIOM.

Bropoii atan paboTsl mporpamMmmHoro obecneueHus ocyiectisercss PMO.

OcnoBHo# 1uki padotsl BC - 3T0 HenpepbIBHOE U3MEPEHUE KOHLEHTPAIUK 11apoB, ra30B U
UX CMecell B OKpy)Kalolleld cpele U BblJaua YIPaBIAIOMIMX CUTHAJIOB. OJTOT IUKI MOXET
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npepeiBaThes 3anpocom oT bU. BemmonnuB aeiictBus, ykasanusle B 3anpoce, bC Bo3Bpaiaercs
OCHOBHOMY IIMKIIy paOOTBHI.

[Iporpammuoe obGecnieuenne Onoka bBC-M2  sBiseTcss METPOJIOTHUECKH 3HAYMMbBIM,
UACHTU(GUKAIIMOHHBIMU ~ NPU3HAKAMHU  BEPCHMM  NPOTPaMMHOIO  OoOecredeHus  sBJseTcs
HaumeHoBanue — "BC", u Homep Bepcuu He Hke - "B1.0". Jlannas uHpopmaius oTodpaxaercs
npu nonkmoueHud Kk bC-M2 ¢ nomompio IIK B pexxume Hanmaaka. IToxpoOnas mHpopmanus
conepxutcsi B gokymeHte "l'azocurnammzatop ['CM momudukammu I'CM-03. PykoBoacTBo 1o
TexHu4eckomy obciysxuBanuto ODT.512.00.00.00 PTO".

bnox unrtepdeiicupiii obecneunsaet cBsizb 9BM BY ¢ BC (10 20). OcHOBHOM LMK pabOTHI
BU - onpoc 0710KOB CUTHANINU3AaTOPOB O BHYTPEHHEN CBA3M (110 MPOTOKOIY OOMEHA) U COXpaHEHHE
MOJyYSHHBIX JaHHBIX. JTa mHpoOpMamus MOXeT ObTh mepemana Ha OBM BY (mo 3ampocy
¢ OBM BY) no nporokonry MODBUS RTU. Tak xxe ¢ D9BM BY Moxer ocyuiecTBiasIThes
KOPPEKTUPOBKA YCTAaBOK, HAa 3HAYEHHUHU KOTOPBIX OCHOBaHa paboTa 0J10Ka CUTHAIU3aTopa.

OOmeH wuH(popMaleld NPOU3BOAUTCA uepe3 MocienoBareibHbll mopT. I'maBHbIM (610K
UHTEepEIHCHBIN) MOXET MHUIUHPOBATh Mepenady (cIenaTh 3ampoc), MOAYMHEHHBIE YCTPOICTBa
(O70KM CUTHAINM3aTOPOB) MEPEAAIOT 3alpallldBacMble JaHHBIC WM TNPOU3BOIAT YyKa3aHHbIE B
3arpoce JeiicTBus. I 1aBHbIM oOpaiaercs K HOJYMHEHHOMY IO UHIWBUAYAIBHOMY aJlpecy.

Pexxum "Hamanka" ucnonb3yercss Ipu PEMOHTE, NTUATHOCTHKE TEXHHUYECKOTO COCTOSIHUSA
6moxoB, HacTpoiike bBC.

2.3.2 Hauano padoTsl

Bxmtounts 'CM-03 B cets 220 B.

[Moaxmouennsrit BII k cetn, dhopmupyer 24 B u moxpkimovaeTcss K 070Ky CHTHAJIHM3ATOPA.
ITpu atom Ha BII, b1 n bC Bitowaercs nnaukaTop 3eneHoro nsera "Un'".

[Tpu HOpManbHO# paboTe razocurnanusaropa (Hanmmuuu cBss3u bU u BC):

— Ha BC A0mKHBI IPEPBIBUCTO CBETUTHCS MHAMKATOPHI 3e1eHoro 1sera: "RxD", "TxD";

— Ha BA - “HAUKaTop 3eneHoro npeta "Rx2" u "Tx2".

VYcraHoBky "Hyna" rasocurHagmzaTtopa MpPOU3BOAUTH MpH OTCYyTcTBUM Ha B/l roproumx
ra3oB M TMapoB COINIACHO METOJMKE OmMcaHHOW B JokyMeHTe '"l['azocurnamumzatop I'CM
MO (UKAITIH I'CM-03. PykoBoactBo 1o TEXHUYECKOMY 00CITy’)KUBaHUIO
O®dT.512.00.00.00 PTO".

2.3.3 Ilposepka padorocnocooHoctu 'CM-03 no moBepo4yHoi cMecH

2.3.3.1 [Iporpets razocurHanu3aTopsl B TeueHue 10 MuH.

2.3.3.2Ha Omok HOETEeKTOPHBIM TMOJaTh TIOBEPOYHYI0 CMECh CTaHIAPTHOTO o0Opasma
rocpeecTpa C KOHLEHTpalMeld KOMIIOHEHTa JOCTaTOYHOM Uil cpabaTbiBaHMsS CUTHAJIM3alUU
"[Topor 1".

2.3.3.3 Jlna npoBepku cpabateiBanusi curnanusanuu "[lopor 1" B cimyudae HMCIoNb30BaHUS
TEJIEMETPUUECKOI0 BbIXOAAa U3MEPSAETCS TOK Ha TEIEMETPUUECKOM BBIXOJIE:

[ = g C+4 )

rae 50 - BepxHee 3HaAYCHHUE U3MEPEHUS KOHLEHTpaIuu roprouux razos B % HKIIP;

16 - tnanazoH U3MEHEHMSI BBIXOJHOTO TOKA TEIEMETPUUECKOTO BBIX0/1A;

4 - HWKHEe 3HA4YE€HUWE H3MEPEHHs BBIXOAHOIO TOKa TEJIEMETPUYECKOr0  BBIXOJA,
COOTBETCTBYIOIIIEE KOHLIEHTpauu roprounx razos B % HKIIP;

C - KOHIIEHTpalMsI TOBEPOYHON CMECH, YKa3aHHOH B popmyiisipe, %.

3HayeHHUs KOHIEHTpAlMW  JOJDKHBI COOTBETCTBOBATh 3HAUCHHUSM TOKa (HAMPSDKEHUS),
yKa3aHHBIM B Tabmuie 11.
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Tabmuma 11
% HKIIP I, MA U,B
0 % 4,0 0,40
10 % 7,2 0,72
20 % 10,4 1,04
30 % 13,6 1,36
40 % 16,8 1,68
50 % 20,0 2,00

2.3.3.4 Ha Onok JeTEeKTOPHBIA I0AaTh IOBEPOYHYIO CMECh CTaHJApTHOro obOpasua
rocpeectpa C KOHIEHTpaluell KOMIIOHEHTa JOCTaTOYHOM [Isi cpabaThlBaHWUS CHUTHAIW3ALMU
"ITopor 2".

2.3.3.5 Jlns mpoBepku cpabaTeiBanusi curHanuzanuu "[lopor 2", u3aMmepsercss TOK Ha
TEJIEeMETPUIECKOM BbIXo/€e (cM. popmymy 2).

3HayeHUs KOHICHTPAMK  JOJDKHBI COOTBETCTBOBATh 3HAUCHHSM TOKa (HAINPSDKEHUS ),
yKa3aHHBIM B Ta0nuie 12.

2.33.6 B cnyyae HecoBHaJAEHUs IIOKAa3aHUM TOKa TPOMU3BECTH KaJUOpPOBKY IO
MII-242-1952-2015 "TI'azocurnanuzatopsl ['CM. Mertonuka nosepku". Ilpm koHUEHTpanusx,
COOTBETCTBYIOIIUX 3HaueHUIO ycTaBok "[lopor 1", cpabateiBact pene "[IOPOI 1" u enuHUYIHBIN
nuaukatop "[lopor 1" - HAaUMHAET MOCTOSHHO CBETUTHCA MHAMKATOP KpacHoro nsera "KOHIL.".

[Ipu KOHIIEHTpaLUsIX, COOTBETCTBYIONIMX 3HaUeHHIO ycTaBok "[lopor 2", cpabatsiBaet pene
"TIOPOI" 2" u enunnunblil naaukaTop "llopor 2" - HauMHAeT MUTraTh UHIMKATOP KPACHOTO I[BETA
"KOHIL." (pene "ITOPOI" 1" ocTaercs BO BKIHOUEHHOM COCTOSIHUH).

2.3.3.71lpu npeBbiieHun  KoHueHTpauuu (Oompme 50 % HKIIP) cpabatsiBaer
CUTHAJIN3ALHUS:
— cBeroBoit uaaukartop "KOHIL." nomkeH murats;

— peine "[IOPOI" 1" u "TIOPOI" 2" 1omxHO OBITH BO BKIFOYEHHOM COCTOSIHHH;

— ceroBble uHAUKaTOphl "[IOPOI" 1" 1 "I[TIOPOI" 2" - NOCTOSHHO BKIIFOUEHBI.

[Ipu xonnentpamuu Oombiie 50 % HKIIP otkmrouaercs B G10Ke METEKTOPHOM IHTaHUE
(aro6b1 B/l He BBIIIEN U3 CTPOSI OT MPEBBIMICHUS TEMIIEPATYPHI).

2.3.4 IlpoBepka ra3oCMrHaJIM3aTOpPOB ¢ KOHBEKIIMOHHOM MoAa4Yeil cpeabl

IIpoBepKy ra3oCUrHaau3aTopoB ¢ KOHBEKLIMOHHOM IOJAYel Cpeabl IIPOBOJIUTH IO CXEME,
MpUBEAECHHON Ha pucyHke 10.

IIpounsBectu ciaenyroniye onepannu:

1) Ha 3ammTHBIA KOXyX B/l HazmeTh cTakaH 1Mo3. S I IPOBEPKH IO MIKUBY TaK, YTOOBI €T0
ITYLEPbl OKAa3aJuCh B BEPTHKAJIBHOM IJIOCKOCTH; MOJBOJ MOBEPOYHOW CMECHU BBINOJHUTH Yepe3
HIDKHUHU TITYIED;

2) moxcoenuHUTh 0ayuioH 1mo3. 1 ¢ MoBEepOYHOU CMEChI0 KOHIEHTparuu npumepHo 40 %
HKTIP (o6bvemubix goneit 1,76 %);

3) IUIaBHO OTKPBHITh BEHTWIb Ha OajUlOHEe, BEHTHJIEM TOYHOM pPEryJupoOBKH TMO3. 2
YCTAHOBUTBH PACXOJ CMECH IO poTameTpy mo3. 3 Ha ypoBHEe 80 % MIKaibl U IPOIMYCTUTH Yepe3
CTaKaH CMech B TeueHue BpemeHu He meHee 30 c.;

4) moka3aHus JIOJDKHBI COOTBETCTBOBaTh Tabmuue 11. B ciywae HeoOxomumocTu
MPOU3BECTH KaIUOpOBKY cornmacHo MII-242-1952-2015 "T'azocurnanuzatopel I'CM. Metoauka
MOBEpKHU".
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5) npu nojiaye MOBEPOUYHON CMECH JOKHBI cpaboTaTh cBeToBas curHanmm3anusa "KOHLL." u
pene "I[IOPOI" 1" u "I[TOPOI" 2".

Cxema yemarobku gaa npofepku zasocuzHaauzamopaob
¢ koHBekuuoHHoD nogavel cWecL.

2 3
i/ 5
’7 —> Chpoc
1

Y 5
7 =
Bl |EX | BC 3BM

1=baanon ¢ nofepouncl cMecble;  2—BeHmunb modHel
pezyaupoBku; 3-ungukamop pacxoga; 4-mpybka nonu-
Bunuaxnopugras, S—cmakad;  B—6aok gemekmopHoi;
7=6nok numanuf, Back unmepgelicHnl, Grok cuzHQU-
3AMopa

Pucynok 10

B raszocurnanmzaropax, paboTaromux OT OCHOBHOTO M PE3EPBHOTO NMUTAHUS, MPOU3BECTH
poBepKy BKItOUeHHUs blIpgs. [IpeaBapuTenbHO HyKHO 3alIOMHUTD ITOKa3aHUS KOHLEHTpauuu B YP.

Brixmtounts ocHoBHOe ntutanne BT u3 cetn 220 B. Uepes 1 muH. nokazanus B bC nomkHbI
cootrBeTcTBOBaTh 3HaueHuio III'C ¢ TouHocthio 5 % HKIIP. B Bbllpgs. HokeH CBETUTHCS
WHJMKATOP BKJIKOYEHHUS PE3€PBHOIO MUTAHMUS.

2.4 JlelicTBUE B S3KCTPEMAIbHBIX YCIOBUAX

B ciydae mnpeBbIICHUS COAEpKAHHUS Ta30B B KOHTPOIHPYEMOW cpefe OoibIle, 4YeM
50 % HKIIP, B Onoke curHamuzatopa NpeayCMOTPEHO aBTOMAaTHYECKOE OTKIIOUEHHE MUTaHUS
0JI0Ka JIETEeKTOPHOTO.
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3 TEXHHUYECKOE OBCJIY/KUBAHUE U PEMOHT

WN3nenne I'CM-03 He momyexxuT peMoHTy. OTKa3 M3AENUS CIEAYET YCTpaHITh IIyTEM
3aMEeHbl HEHCIIPABHBIX OJIOKOB.

B cinyuae 3amenst BJ[ HeoOxoaumo mpousBecTH KanuOpoBky u mnosepky ['CM-03 B
COOTBETCTBUM C JOKyMeHTOM MII-242-1952-2016 '"T'azocurnamuzatoper ['CM. Meroauka
MOBEPKH".

3.1 TexHuyeckoe 0OCITy>KUBaHUE

B cootBerctBUM ¢ TpeOoBaHUSAMH (enepaabHOro 3akoHa ot 26.06.2008 r. Ne 102-03
ra30CUrHaIM3aToOpbl MOJIEKAT TOCYJapCTBEHHON MoBepke. MHTepBan Mexay MOBEpKaMU - OAMH
ron. Iloeepky nmpoBoguth cornacHo AokyMeHTy MII-242-1952-2016 "T'azocurnanuszatopsr I'CM.
Meroanka moBepku".

B mpomecce sKcmIyaTanuy Tra30oCHUTHAIN3aTOPOB HEOOXOAMMO BBIIONHATH CIEAYIOIINE
paboThI:
— YCTaHOBKY "Hyis" ra3ocUrHaiau3aTopa MpPOBOJIUTH COMNIACHO NYHKTY ( HacToOsIIEro

JTIOKYMEHTA;
— TPOBEPKY IO MOBEPOYHON CMECH KaXKJIOTO KaHaja MPOU3BOINTH OJMH pa3 B 45 IHEH;
— 3aMeHy OJIOKOB JIETEKTOPHBIX;

— YHUCTKY KOHTAKTOB pa3bCMOB.

[Tpon3BoUTh OJWH pa3 B TroJl KOHTPOJBHBIH OCMOTp OJIOKOB JETEKTOPHBIX, MPOBEPKY
HaJIMYMS NpeayNpeIuTeNbHbIX HAANUCeH, OTCYTCTBUS MEXaHMYECKUX IOBPEXKICHUH CTaKaHa
OCHOBaHUS AAaTUUKA.

IIpy BBIKIIOYEHHOM MUTAaHUM Ta30CUTHATIU3ATOPOB IPOTEPETh CIMPTOM KOHTAKTHI
pa3beMoB. UHCTKY KOHTAKTOB NPOBOAUTH IO MEpe HEOOXOIMMOCTH, HO HE peXKe OJHOro pasa B
7IBa roja.

Pacxon crupra stunoBoro pektuduxoanHoro 'OCT 18300-87 na omHy mpoBepky - 4 T,
BETOIIH - 5 T Ha KaXKJIbI MOJyJIb CUTHAIN3aTOPa.

3.2 MoHntax

MonTtaxx u mnoakimoueHue saekTpuueckux nened ['CM-03 mpousBOAMTCS COIJIaCHO
pucyHkam 2 u 3.

3.2.1 Mounrax BII, BU u BC

BI1, BU u bC ycranaBiauBaioTcsi BO B3phIBOOE30MIACHOM MOMEIIEHUH.

["a3ocurHanm3aTopsl ¢ OCHOBHBIM U PE3EPBHBIM IMUTAHUEM JIOJKHBI OBITh BKIIIOUEHBI B CETh
220 B. ITpoBoja, moaBosiue nuTaHue K 0J0kaM HHTEPGEHCHOMY, CUTHAIN3aToOpa U yCTPOHUCTBY
perucTparuu, J0HKHBI OBITh ¢ cederunemM oT 1,0 mo 1,5 mm.

st coenuHeHusi OJIOKa JETEKTOPHOTO ¢ OJOKOM CHUTHAJIM3aTOpa PEKOMEHIyeTcs Kabemb
PIIIID 4 x 1,5 nnm mo60# apyroil kabenb ¢ aHAJOTMYHBIMU TEXHHUUYECKUMH XapaKTepPUCTUKAMHU,
Hapy>XHbIM TuameTpoM He MeHee 8,0 u He Oonee 12,5 MM U CONPOTHBIIEHUEM Ka)KJOW KHIIBI HE
6onee 10 OM npu anuse, paBHoii pacctosnuto ot b1 1o bC u BII.

[Tpu >TOM TpOoBONMAa M HEOPOHMPOBAHHBIC KaOENM JOJDKHBI MPOKJIAABIBATECS B CTAIBHBIX
BOJIOTa30MPOBOAHBIX TPYOax, IOJIKHBI ObITh OJJHOTUITHBI U OJTHOTO CEUEHHUS.
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[Ipucoenunenne kabenss K KOHTakTaM pa3beMa X1 OJoka cHrHamM3aTopa MOXKHO
BBITIOJIHUTH HETIOCPEJCTBEHHO IMPOBOIAMH KaOelsi WK APYTHMH IPOBOJIAMH, MEHBIIETO JHaMeTpa,
COEIMHEHHBIMHU C MPOBOJAAMM KaOessi ¢ MOMOIIbI0 KOPOOKH, YCTaHOBJIEHHOIN BHE B3phIBOONIACHOMN
30HBI TOMEIIECHHH.

[Ipumeuanue — [IpumeHenne kabemst ¢ TOIMATHICHOBOH M30ISIIUEH HE JOIMYCTHUMO.

[Toncoenunenue npoBonoB k bC, BU u BII BeimonHseTcs caeayomuM o0pa3oM: Ha JITMHE
kabenst He Oonee 180 MM CHATH BEPXHIOI M30IALUIO Kabemss. OOpe3aTh KaKIbIid MPOBOJ KaOess
10 HyXHOH muHBL. CHATH M30JALMIO ¢ KaXJ0ro MpoBoJa Kabens Ha AJIUHE MPUMEPHO 5 MM U
HAJETh W30JSILIMOHHBIE TPYOKH JIMHOM npumepHo 15 mm. [Ipoussectu MapkupoBKy npoBoioB bC
B COOTBETCTBHM C MapKHUPOBKOH JIeNECTKOB Ha Oyioke neTekTopHOM. [Ipom3BecTH MOAKIIOYEHHE
MIPOBOJIOB Kabess corylacHo cxeme (pucyHok 11).

IIpounssectu yknanky mposozos B bC.

Brimonauts Mexannueckoe kperienue kaodens k bC.

[Ipoussectu coenunenne mexay bII, BU, BC cormacHo cxemam, mpeacTaBiIE€HHBIM Ha
pucyHkax: PucyHnok 2 — PucyHok 3.

[TonxiroueHnEe BHEIIHETO PETHCTPUPYIOUIETO YCTPOMCTBA MPOM3BOAMTH COIJIACHO CXEME
(Pucynok 11). Takoe coenunenue YP ¢ BC obecnieunBaet paboTy perucTpHpYIOIIETro YCTPOcTBa B
muanazone (0 — 50) % HKIIP.

3azemiieHre OJIOKa JETEKTOPHOTO BBIMOJHIETCS IIOCIE €ro YCTAaHOBKH C IIOMOIIBIO
Hapy>KHOT'O WJIM BHYTPEHHEro 3a3emiisiomniero BuHTa "1". 3azemisionue mpoBoja TOJDKHBI OBITh
MIPUCOETUHEHBI K 00IIeMy 3a3eMIIsoLIeMy KOHTYpy cornacHo TpeboBanusM ['OCT 30852.13-2002
(M3K 60079-14:1996).

Ecnu 3a3emsieHue BBINOJHAETCS C IOMOIIBIO BHYTPEHHErO BHUHTA, HEOOXOOUMO JJIs
noaximoueHuss bBJ] ucnonp3oBaTh Kabenb C JIOMOJHUTENBHBIM IPOBOJOM, KOTOpBIM Oyxaer
UCHOJb30BaThCs Ui 3a3emiieHus. CONpOTHBIIEHUE 3a3eMIISIIOIEr0 MPOBOJA HE JOKHO OBITh
6omee 4 Om.

3.2.2 MoHnraxk 0;10Ka 1eTeKTOPHOI 0

3.2.2.1 Ilpu BeIOOpe MecTa yctaHoBKU Bl razocurnanuszaropa ¢ KOHBEKIIMOHHOM mojadei
KOHTPOJIMPYEMOH Cpeibl HEOOXOUMO YUECTh CIIeIyIOIIee:

— TSDKEJbIe Ta3bl U Maphbl, IJIOTHOCTh KOTOPBIX MPEBBIIIAET INIOTHOCTh BO3yXa, OyaAyT MpU
yTeUKe CKaIJIUBaThCS B O0JIee HU3KUX MecTax, OJIMKe K TOIy;

— JIeTKHe rasbl (HampuMmep - MeTaH, BOJOPO.), TNIOTHOCTh KOTOPBIX MEHbBINIE MIOTHOCTH
BO3/yXa, IpU YTE€UKE MIOJTHUMAIOTCS BBEPX;

— rasbpl, IUIOTHOCTb KOTOpPHIX IPUMEPHO paBHAa IUIOTHOCTH BO3JayXa (Hampumep,
YIJICKUCIIBIN Ta3), "maBatoT" B aTMocdepe, HaXosCh Ha KAKOM-TO CPETHEM YPOBHE.
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Pucynok 11 - Cxema noaxitoueHust 6J10Ka 1ETEKTOPHOTO U BHEIIHEr0 PeruCTPUPYIOLIETO
yCTpoiicTBa K OJIOKY CUTHAIH3aTOpa

B HenpoBeTpuBaeMbIX 3aCTOMHBIX 30HaX Tra3bl MOTYT CKalUIUBaTbCcd M HMETh Oolee
BBICOKYI0 KOHLIEHTPALUIO.

KoHTposib cpenpl KenaTenbHO OCYIIECTBIIATH B MECTaX BO3MOXKHBIX YTEUEK WJIH 30HAX
BEPOSITHOI'O CKOIUICHUS T'a30B.

IIpu ycranoBke B/l B MecTax ¢ CypOBbIMHM KJIMMaTHUYECKUMHU YCIOBHUSMHU (TIOPBIBBI BETpa,
JI0%/1b) PEKOMEH/y€eTCsl IPUMEHSTh IOT0/103aIIUTHBIE KOKYXH, HUMEIOIINE JKaT03H.

3.2.2.2 bnok JCTEKTOPHBIA YyCTAaHABIMBAETCSA B COOTBETCTBUU C MpWIOKEeHHEM [
(pucyHok 1) B TrOpH3OHTAIBHOM IOJIOKEHUH; KpemuTcs K TpyOe, B KOTOPOH MNpOKJaabIBaeTcs
kabenb. MoxxHo b/l ycTaHOBHTH Ha KPOHIITEHHE C MOMOIIBI0 001TOB M4 (KpOHIUTEHH U OONTHI ¢
ra30CUTHAIM3aTOPOM HE TOCTABIISIOTCS).

3.2.2.3 BIOK JETEKTOPHBIA COEMUHSETCS ¢ TPyOOH 1mo3. 3 ¢ MOMOIIBI0 My(THI T03. 5 U
KoHTpraiiku mo3. 6. TpyOa, MydTa u KOHTprailka ¢ ra30CUTrHaJIM3aTOPOM HE MOcTaBistoTcs. s
MOHTa)ka HEOOXOJMMO, YTOOBI YacTh KaOeJIs, BEIXOASIIAs U3 TpyOsl, Obuta He MeHee 130 mm.

MoHTax He0OXO0AMMO BECTH CIEAYIOMUM 00pa3oMm:

a) orcoequHUTh Quanen - no3. 14, (IIpunoxenne b), BHIBEpHYB €ro CTONMOPHBIA BUHT
103.12 (ITpunoxenue b);

0) BBIBEpHYTh CTONOPHBIK BUHT 103. 6 (IIpunmoxkenne Bb) W OTBUHTHUTH KpBIMIKY IM03. 7
(ITpunoxenue b);

B) HaBEPHYTh KOHTPraiky 1mo3. 6 u Mypty mo3. 5 Ha TpyOy 1mo3. 3 10 ee Topia;

r) B 3aBUCHUMOCTH OT NPUMEHEHHUs KaOels WIM TMPOBOJIOB [UIsl COEIUWHEHUs OJoKa
JIETeKTOPHOTO C OJOKOM CHTHalIM3aTopa BHIOpaTh  YIUIOTHUTENHBHOE  KOJBIO  1M03. 16
(ITpunoxenue b). Jlns kabens konblo ycTaHoBieHO B bJI, Anms mMpoBOJOB OHO HAXOIUTCS B
KOMIUIEKTE 3allaCHBIX YaCTEeW U MPUHAJIC)KHOCTEN;

1) YIDIOTHUTEJIbHOE KOJBIIO M03. 16 M HaXMMHOE KOJIBIIO 1M03. 15 yCTaHOBUTH B KOPITYC
6noka nerekropHoro (Ilpunoxenue b);
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e) 3aBepHyTh ¢uanen; no3. 14 (Ilpunoxenue b) B xopmyc BJl mo compukocHOBEHHS C
HQ)XKMMHBIM KOJIBLIOM M Ha)XXMMHOTO KOJblIa C YIMJIOTHUTEIBHBIM KOJBIOM 0€3 nedopmanuu
YIUIOTHUTEIBHOTO KOJIbIIA;

) HaJeTh OJIOK JETeKTOpHBbIH Ha Kalenb Tak, 4ToObl kabenp mpormien yepes3 (uaner,
KOJbIla: HAXUMHOE M YIUIOTHUTEIBHOE; IMOABUHYTh JaTUMK JIO CONPHUKOCHOBEHHUS (iaHIa ¢
TOPIIOM TPYOBI;

3) HaxkaTh pyKo# Ha xopmnyc B/l, BBUHTUTE (priaHen B HEMOABWXHBIN Kopiryc. C TTOMOIIBIO
KJII0YeH MO/PKaTh YIUIOTHUTEIBHOE KOJIBLIO JI0 YIIOpa, 3aBEPHYTh CTONOPHBIN BUHT (IIaHLA;

1) MOJABUHYThH (pJIaHEel BIUIOTHYIO K TOpLy TpyObl, Hakumasi pyKoll Ha Kopmyc Ojoka
JI€TEKTOPHOT0, 1 HABUHTUTH My(Ty 10 pe3bbe (1aHia 10 ynopa; 3aKOHTPUTh KOHTPraKou;

K) MPOU3BECTH Pa3/eNIKy Kalesl CaeayouM 00pa3oM:

1) cHATBH ¢ kabenst 3alUTHYIO0 000JI0UKY, HE MTOBPEANB M30JISALMIO KW (Ha JUIHHE
HE MEHEe 5 MM OT BHYTPEHHEH TOPIIEBOM MOBEPXHOCTH B MECTE BBOJAA KaOes
3alIUTHYIO0 000J0YKY HE CHUMATh);

2) obpe3aTh KWkl Kabens 10 HEOOXOAMMOHW MJIUHBI, OOECIEYMBAIOIICH WX
NPUCOEIUHEHNE K  COOTBETCTBYIOLIMM  TOKONPOBOJAM C  IIOMOIIBIO
HAaKOHEYHMKOB; CHATh M30JIALIUIO KW HA ITTMHE 5 MM;

3) HameTh U3OJSAIMOHHBIC TPYOKH JUIMHON TPUOIM3UTENBHO 10 MM;

J) CHATH JICTIECTKHM C TOKONpoBonoB. Ilpumaste mnpoBoga Kk Jenectkam. Hazgerts
U30JIALIUOHHBIE TPYOKH;

M) IPOBEPUTH HAJIMYKME MAPKUPOBKH KM Kabemns (MapKupoBKa HE00X0AuMa B aJbHEHIIIeM
MIPU 3aMEHE YyBCTBHUTEIBHBIX 3J1eMeHTOB b/]);

H) IPUCOCIUHUTH JKWIbI Kabedast K TOKOMPOBOJAaM B COOTBETCTBHM C pHUCYHKOM 11,
o0ecreunB HaJeKHbIH KOHTAKT, M YJIOKUTh Wbl Kabeiss. JlenecTkn He TOJKHBI OBITh OTOTHYTHI
BBEpX.

3.2.2.4 DNEeKTpUYECKOE COMPOTHUBIICHNUE H3OJISIIMH IIeTel OJI0Ka JTETEKTOPHOTO MPOBEPUTH
MeromMmerpoM Ha 100 B (nampumep, merommerpoM ®©4102). HanpskeHue npuUKIagpIBaTh MEKIY
kopniycom BJ] m ToxompoBogamu 1, 2, 3 (pucyHok 11), OTCOeTMHIB HAKOHEYHHUKH OT JICTIECTKOB
1 - 4 rpynnsl J1€NECTKOB B COOTBETCTBYOIIEM KaHane bC.

DEeKTpUYECKOe CONPOTUBIICHUE U3OJISALMU Ieneil 010Ka JeTeKTOPHOro MpH TeMIepaType
okpykatomiero Bo3ayxa (20 + 5) °C nomkHO OBITh HE MEHEE:

1) 20 MOM npu OTHOCUTEIBHOM BiIaXXHOCTH He Ooiee 80 %;

2) 1 MOwM niput OTHOCUTENBHOM BIaKHOCTH 70 98 %.

[Tocne mpoBepku MpUCOSAMHUTH HAKOHEYHUKH K JieniecTkaM 1 - 4. B BJl 3aBUHTUTDH KPBILIKY
1o3. 7 ¥ ee CTOMOPHBIN BUHT (MIpuiiokenue b).

3.2.2.5 B ciyuae nmpuMeHEHUS JOMOJHUTEIBHOTO KperieHus b/l ¢ moMorsio KpoHITeitHa
BBITIOJIHUTH €r0 B COOTBETCTBHHU C pUCYHKOM ['.1.

3.2.2.6 IlpousBectn 3a3eMieHHE OJIOKAa JETEKTOPHOTO B COOTBETCTBUU C MyHKTOM 3.2.1
HACTOSAMIETO JIOKYMEHTA.

3.2.2.7 IIpoBepuTh CONPOTUBIIEHHUE 3a3€MJIEHUSI, KOTOPOE JOJKHO ObITh He Ooiiee 4 OM.
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3.3 OGecneudenune 6€30MacCHOCTH U B3PHIBO3AIIUIICHHOCTH

3.3.1 O0ecnevyenne 6€30MACHOCTH U B3PbIBO3AIUIIEHHOCTH NIPH IKCILTyaTallUA

3.3.1.1 'a3ocurHanuzaTop  He  SBISETCs  MCTOYHUKOM  OINACHBIX M BPEIHBIX
MIPOU3BOJICTBEHHBIX (DAKTOPOB B TOM YHCJIC BBIJCIICHHUI BPEAHBIX BEUIECTB, 3arPSI3HSIOMNX BO3IYX
BbIlIE HOpM, ycTaHoBiaeHHbIX ['OCT 12.1.005-88.

3.3.1.2 'a3ocurHanu3atop  COOTBETCTBYET  TpPEOOBaHUSIM  BJIEKTPOOE30MACHOCTH K
KOHCTpyKIMH MU ycrpoctBy  cormacHo  I'OCT 12.2.007.0-75, T'OCT P 52931-2008,
I'OCT 27540-87.

3.3.1.31lo cmocoOy 3amUTBl 4YeJlOBEKa OT TOPAKEHHS DIEKTPUYCCKHUM  TOKOM
razocurHanmzaTtop otHocutcss kK kimaccy 0 mo T'OCT 12.2.007.0-75, pazmen 2 "Kiaccer
AIEKTPOTEXHUYECKUX H3ACTUA 1O Crnocoly 3allMThl YEIOBEKA OT TOPAXKCHHS SICKTPUUCCKUM
TOKOM".

3.3.1.4 TokoBenymue OSJIEMEHTHI, HaXOJdIIMecs TMOJA HampsbkeHueM Oonee 42 B
nepemMeHHoro Toka u 6onee 110 B moctossHHOrO Toka oTHOCUTENBHO Kopryca ['CM-03, 3amuiieHsl
OT CIy4YalHOTO MPUKOCHOBEHHsI OOCITYXHBAIOUIETO MEpCcOoHalla U HMMEIOT 3HAKH OMACHOCTH B
cootBeTcTBuM ¢ 'OCT P 12.4.026-2001.

3.3.1.5 DnekTpudeckoe COMPOTHUBIECHUE H3O0MAMU ONoKa CcUrHanIM3aTopa, OJoka
uHTepdeiicHoro, Onoka muTaHus U OJOKa JNETEKTOPHOTO MPHU HOPMAIbHBIX KIMMAaTHYECKUX
YCIIOBUSIX OJKCIUTyaTallu cocTaBiseT He MeHee 20 MOM mpu HOMUHAJIBHOM HANpPSDKEHUU 0
500 B nna BC, BU, BIT u 1o 100 B nns BJ1, cornmacao 'OCT P 52931-2008.

3.3.1.6 DnexkTpuueckass ~ NMPOYHOCTh  M30JSAIMM  OJIoOKa  CUTHajIu3aTopa,  OJoka
uHTEepeiicHOT0, 0J0Ka MUTAaHKU M OJIOKA IETEKTOPHOTO B HOPMAJIbHBIX KIMMATHUECKUX YCIOBHUIX
9KCIUTyaTallud BbIAECP)KHMBaeT 0Oe3 mNpoOosi M MOBEPXHOCTHOTO MEPEKPBITUS HCIBITATEIbHOE
Hamnpspbkenue 500 B, 500 B, 1000 B u 100 B coorBercTBeHHO uactoToit 50 ['1y B TeueHue ogHOM
MuHyTHI, corsiacHo ['OCT P 52931-2008.

3.3.1.7 K skcrulyaTaniud ra3oCHrHajgu3aTopa JOMyCKaloTcs JHia, Aocturime 18-tu Jer,
HMMEIOIIUE TPYIY JOMyCKa MO 3JIEKTPOOE30MacHOCTH HE HIKE TPeThel, YI0CTOBEpEHHE Ha MIPaBO
pabotsl Ha 3nekTpoycTaHoBkax A0 1000 B u mpormeamne HHCTPYKTax MO TEXHUKE 0€30MacCHOCTH
Ha paboueM MecTe.

3.3.1.8 I'a3ocurHann3aTop MMeeT CBETOBOW MHJMKATOP BKJIIOYEHHOI'O COCTOSIHUS NMUTaHUS
OT CETH.

3.3.1.9 I'azocurnanuzarop o0ecneynBaeT OTKIIOUEHUE TUTaHUS B OJIOKE JETEKTOPHOM TIpU
MOBBIIIEHHOW KOHIIEHTpAlUU KOHTpoJupyeMoii cpeanl 6onee 50 % HKIIP.

3.3.1.10 B3peiBoOe3onacHbIi YPOBEHb B3PBIBO3AIIHUTHI O1oka JETEKTOPHOTO
obOecrieunBaeTcsi TNpUMEHEHHeM TokynmHoro narumka AIINS5.132.039 ¢ MapKUPOBKOU
B3PBIBO3AIIUTHI 1ExdIICT4 w3 xommuiekta curnamuzatopa CTM-10 TY 25-7407.0016-88
(m3rotoButens PI'VII CIIO "Awnamutmputbop", r. CMOJEHCK), HMEIOMEro IeHCTBYIOIIHMA
ceprudukar coorBerctus TP TC 012/2011.
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3.3.1.11 Bmox curnammszaropa, OJOK THTaHUS W OJOK HMHTEP(EWCHBIH BBITIOIHEHBI B
o0bikHOBeHHOM HcnonHeHuH o [[OCT P 52931-2008 u q0mKHBI OBITH YCTAaHOBIICHBI 32 TpeieiaMu
B3PBIBOONIACHOW 30HBI.

3.3.1.12 Crenens 3amutsel 1o ' OCT 14254-96:

— OJIOKOB CHUTHAINU3aTOpa, HHTEp(EHCHOTO 1P20;
— 711 BBOJTHOTO OTJIeJIEHUs OJI0Ka IETEKTOPHOTO 1P54;
— Ta30HENPOHUILIAEMOTO CTaKaHa JJaTYnKa 1P21.

3.3.1.13 T'a3ocurnanuzaTop o0ecreuynBaeT CaMOJMATHOCTUKY W3MEPHUTEIbHBIX KaHAJIOB,
COXPaHHOCTh MH(GOPMAITUH.

3.3.1.14 Dkcnnyaranus b/] ¢ moBpex1€eHHBIMU JIEMEHTAMU KaTErOPUUECKH 3alpEIaeTCs.

3.3.1.15 ABapuifHbIii TIOPOT OTKJIIOYEHHUS HCTOYHMKA MUTAHUS IS OJOKa JIETEKTOPHOTO
HaxXOJUTCS HUXKE TPENCIbHBIX 3HAYCHWH BO3HUKHOBEHHUS B3pbIBA WM  BOCIIAMCHCHHS
PErUCTPUPYEMBIX B3PBIBOOMACHBIX cpel, ¢ yuyeTroM Kodddummenta Oe3omacHoctn 1, B
coorBerctBuM ¢ TP TC 012/2011 crathu 4 myHKTa 5 m.0. 7, 4TO MOATBEP)KICHO HUCIBITAHUSIMH.
MakcuManbHOE 3HAu€HHE EMKOCTH Kabens He Jo/kHO mpeBblmaTh | Mk®D, MakcumanbHOE
3HAYEHUE WHIyKTUBHOCTU HE JIOJDKHO MpeBbImaTh 2 MIH.

3.3.1.16 3amura kabesi, COSIUHSAIONIETO OJIOK JETEKTOPHBIN ¢ OJOKOM CHUTHAJIM3aTOpa OT
Neperpy3kd MNpU KOPOTKOM 3aMbIKaHUM WJINM IpHU 3aMbIKAaHUM Ha 3€MIII0, oOecreyuBaeTcs
JJIeMEeHTaMu OJIOKa CHUTHAJIM3aTopa. 3HAuY€HHWE MAaKCHMaJbHOTO TOKAa KOPOTKOIO 3aMbIKaHUS
orpaHuYMBaeTcs Ha ypoBHe MeHee 220 MA. MakcuManbHOE HalpsDKEHHE MOoJaBaeMoe Ha OJIOK
JETeKTOPHBINA He TpeBbimaeT 13 B u nMeeT raibBaHUYECKYIO Pa3Bs3Ky OT BXOAHOTO IHTAIOIIETO
HaNpsKEHHUS.

B cirydae HemraTHOH paboThl 0JI0Ka CHTHAIM3ATOPA, BBI3BAHHOTO OTKA30M COCTABIISIOIIMX
3JIEMEHTOB, 3alllUTa OT Meperpy3ku oOecreyuBaeTcs NPUMEHEHUEM UCTOYHUKA nuTaHus + 24 B ¢
OTpaHUYECHUEM MAaKCHMAaJIbHON BBIXOJHOW MOUTHOCTH. [loNKITIOYeHNE MCTOYHMKA MUTAHHUSA K CETH
JIEKTPOIUTAHUS JOJKHO OCYLIECTBISATHCS C MOMOILBIO aBTOMAaTUYECKOI'O BBIKJIIOYATEINS, TUI U
HOMHHAJI KOTOPOTO BhIOHpaeTcs ¢ yueroMm Moaudukarmn ['CM-03, mo KoandecTBy KaHaJIOB.

Bo3HukHOBeHHE 3aMbIKaHUN B Kalesle OTCIEKUBACTCS MPOrPAaMMHBIM OOECIeYeHHEM U
OCYIIECTBIISIETCSI CBOEBPEMEHHAs! MHAMKALIMSI OTKa3a YyBCTBUTEIBHOTO JIEMEHTA.

3.3.2 Mepsl 6e3onacHOCTH U o0ecneyeHHe B3PbIBO3AIMIIEHHOCTH IIPH MOHTAaXKe

3.3.2.1 MonTax 0J10Ka AETEKTOPHOTO U Ka0emsi, COeAUHSIONEro OJIOK NeTEKTOPHBIN U OJI0K
CUTHAJIM3aTopa BBINIOJTHAETCS B COOTBETCTBUHU c TpeOOBaHUAMU
I'OCT P 52350.29.2-2010 u TOCT 30852.13-2002 (MOK 60079-14:1996).

3.3.2.2 Ilepen moHTaxxoM u mnocie bJ[ momxen ObiTh ocMoTpeH. Ilpu 3ToM HeoOxoauMo
o0paTuTh BHUMaHUE Ha:

— HaJM4KMe MapKUPOBKHU IO B3PBIBO3AIINUTE U IPEAYNIPEIUTEIbHON HAIHICH;

— OTCYTCTBHUE MOBPEXKIECHUI 000JI0UKH U CTaKaHa JIaTuYNKa;

— HaJIM4Me BCEX KPETEKHbIX AIEMEHTOB;

— HaJWYME YIJIOTHUTEIbHBIX KOJIEL];

— HaJIMYME BUHTA 3a3€MJICHHUS.
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3.2.2.3 Ilpu MOHTaXe HEOOXOJUMO TPOBEPHUTH COCTOSHUE PE3HOOBBIX COCTUHEHUH,
MOJIBEPTacMbIX pa30opKe (LapaniHbl, TPEIIUHbI, TOBPEXICHHUS PE3bObI HE IOy CKAIOTC).

3.2.2.4 Mydra nomkHa ObITh 3aBUHYECHA HA BCIO IJIMHY W 3aCTOTNOpPEHA KOHTPraikou 1mo3. 6
(pucynok I'.1).

VYIIOTHUTENFHOE KOJIBIIO JOJDKHO OBITh HAAEKHO TOPKATO A0 yropa (raHIeM.
YmnoTHeHne kalensi JOKHO OBITh BBIIIOJIHEHO CaMbIM TIIATENBHBIM 00pa3oM, Tak Kak OT 3TOTO
3aBHCHUT B3pPBIBOHEIIPOHELIAEMOCTh BBOJHOIO ycTpoicTBa. Kak mpaBuiio, HOIKHBI NPUMEHSTHCS
YIUIOTHUTENbHBIC KOJbIA MPEeaNpHUITHI-U3roToBUTEN. [IprMeHeHne yIUIOTHUTEIbHBIX KOJIell
KaOeJIsi, M3rOTOBJICHHBIX HAa MECTE MOHTa)Xa C OTCTYIUIEHHEM OT pabouMx yepTexei mpearnpusTHs-
W3TOTOBUTEISI, HE IOMYCKAeTCs.

3.2.2.5 Paccrosiane mexay BC u B/l MoxeT ObITh pa3Iu4HBIM B 3aBUCHUMOCTH OT CEYEHUs
poBoAOB Kabens (cM. myHKT 1.1.2.28 HacTosIIIero JOKyMeHTa).

IIpoknanka kaOeneit mpousBoautcs B coorsercTBuu ¢ TpedoBanusimMu ['OCT 30852.13-2002
(MBK  60079-14:1996), T'OCT P 52350.29.2-2010 wu "WHCTpyKUMH 1O MOHTaxy
3JIEKTPOOOOPYIOBaHUS CHIIOBBIX U OCBETHTEJIBHBIX CETel B3phIBOONAcHbIX 30H BCH332-74".

3.2.2.6 INazocurHaM3aTophl JOHKHBI OBITh 3a3€MJICHBI C TTIOMOIIBIO 3a3EMIISIIONITUX BUHTOB
Ha  jgatuuke. IIpm  stom  Heobxomumo  pykoBozactBoBaThes — ['OCT 30852.13-2002
(M3K 60079-14:1996), TOCT P 52350.29.2-2010. MecTo coeuHeHNsT HAPYKHOTO 3a3E€MJISIOIIETO
MPOBOJHHKA JOJDKHO OBITH 3aUUINEHO M MPEAOXPAHEHO IOCIe MPUCOSAMHEHUS 3a3E€MIISIFOIIETO
MIPOBOJHMKA OT KOPPO3UH IIyTEM HAHECEHHUS €101 KOHCUCTEHTHOM CMa3KHu.

3.2.2.6 Ilppu MOHTaXe HEOOXOIUMO KOHTPOJHPOBATH BBHIMOJIHEHUS BCEX 3a3eMJICHUI
IEKTPOOOOPYIOBAHUSA, YKA3aHHBIX B NPOEKTHOH NoKyMeHTauuu. Ilocie OKOHYaHUS MOHTaXa B
HOPMAJIBHBIX YCIIOBHUAX JOJDKHO OBITH MPOBEPEHO COIMPOTHBIICHHE 3a3€MJISIOIIErO YCTPOWCTBA, K
KOTOPOMY MPUCOEIUHSIOTCS Fa30CUTHAIU3AaTOPbl, OHO JOJKHO ObITH HE Oosiee 4 OMm.

3.2.2.7 Tlocne 3aBeplIeHHs MOHTa)Xka IPOBOAUTCS TPOBEPKA HIEKTPOOOOPYIOBAHUS,
cormacHo ['OCT 30852.16-2002 (MDK 60079-17:1996).

3.2.2.8 Tlpu moHTaxke u TexHU4eckoM oOciyxuBaHuu ['CM-03 BBIMONTHSIOTCS 00IIHe
npaBmiia paboThl, YCTAHOBIIEHHBIE JUISI SJIEKTPUUECKUX YCTAHOBOK JOKYMEHTaMHU:
"MexoTpacieBble MpaBuia MO oOXpaHe Tpynaa (mpaBuia O€30MaCHOCTH) MPHU
AKCIUTyaTaIliHU AJIEKTPOYCTAaHOBOK";
"[IpaBuiia TEXHUYECKOM IKCIUTyaTalMK YJIEKTPOYCTAaHOBOK MOTpeouTenei';
— I'OCT 30852.13-2002 (MDK 60079-14:1996), TOCT P 52350.29.2-2010,
I'OCT 30852.16-2002 (M3K 60079-17:1996).

3.3.3 Mepsl 6e301aCHOCTH U o0ecne4eHue B3PbIBO3AIMIICHHOCTH IIPH PEMOHTE

Pemont I'CM pomkeH MpOU3BOIUTHCS IO COOTBETCTBYIOIIMM YEpTEkKaM U Crielu(DUKaIHsIM,
COTJIACOBAaHHBIM C MCIIBITATEIbHOW OpraHu3alueil, Ha MNPEANPUATHU-U3TOTOBUTENIC WIH B
CHEIHATM3UPOBAHHOM PEMOHTHOM MPEaNpHUITHH (1IeXe).

3amMeHa 4YyBCTBHUTEIILHOTO JJIEMEHTa OJIOKa [ETEKTOPHOTO [OJDKHA TPOU3BOAMTHCS MPHU
OTKJII0UeHHOM IuTaHuu I CM.

40 Ve 000 HIII "TOK"




l'azocurnammzarop I'CM PykoBozcTBO 10 3KCIITyaTaluu
moaudukanuu ' CM-03 OPT.512.00.00.00 PO

Bunsl pemoHTa:

— TEKYLIUA PEMOHT — JOJDKEH mpoBoauThecsi B cooTBeTcTBUM ¢ ['OCT 30852.16-2002
(MBK 60079-17:1996);

— KalMTaJbHBIA PEMOHT — JOJKEH NpoBoauThes B cooTBeTcTBUM ¢ ['OCT 30852.18-2002
(MBK 60079-19:1993).

ITocne mpoBeneHHUs PEMOHTA IEKTPOOOOPYIOBAHKUE AOJKHO MOJBEPraTbcs MPOBEPKE I10
I'OCT 30852.16-2002 (MDK 60079-17:1996).

ITpu pemonTe I'CM B criennanu3upoOBaHHOM PEMOHTHOM LI€XE, BCE U3MEHEHMSI, BIMSIOIINE
Ha B3pbIBO3AILUTY HE JOIYCTHUMBI. B IIPOTMBHOM Cilydyae M3MEHEHHUs JOJKHBI COIVIACOBBIBATHCS C
MPeANPUATHEM-U3TOTOBUTEIEM UIIU OPTaHOM 110 CEPTU(UKALINH.
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4 XPAHEHHUE U TPAHCIIOPTUPOBAHUE

4.1 T'a3ocurHanu3aToOPh! TOJKHBI XPAHUTHCS B 3aKPBITHIX OMELIEHUSIX C TEMIEPATYPOil OT
wioc 5 po mwioc 40°C U OTHOCUTENBHOM BIaXXHOCTBhIO corniacHo YXJI4 ne Gonee 80 % mpu
temneparype 25°C. Bo3ayx nomerieHnii He T0JKEH COAEPKaTh MbUIM U arpECCUBHBIX IPUMECEH.

4.2 I"'a30cUrHanu3aTopbl MOT'YT XpaHUTHCS KaK B TPAHCIIOPTHOM yIakoBKe, Tak U 0e3 Hee.

4.3 IN'apanTuiiHbIN CPOK XpaHEeHUs — 18 MecsALeB C 1aThl U3TOTOBJICHUS.

4.4 JlelicTBUe KOHCEpPBALlUM COXpPAHSETCd B TEYEHHWE OJHOI0 roja CcO JHS OTIPYy3KH
ra30CUTHAIN3aTOPOB MpeANpUsTHeM-u3roropureneM. Ilo ucreueHnn cpoka KOHCEpBALUU PEBU3US
U TIEPEKOHCEPBAIHs POU3BOAUTCS 3aKa3UMKOM.

4.5 TazocurHanus3aTopbl, YyHNaKOBaHHblE B Tape MPEeINpPUATUSA-U3TOTOBUTENS, MOTYT
TPAHCIIOPTUPOBATHCS BCEMU BUAAMHM TPAHCIOPTAa B KPBITBIX TPAHCHOPTHBIX CPEACTBAX M B
OTAIUIMBAaEMbIX TI'€PMETH3MPOBAHHBIX OTCEKaX CaMOJIETOB IpU TeMmmeparype oT MuHyc 50 10
wrtoc 50 °C u otHOCcUTenbHOM BiaxkHocTH 110 100 % npu temmnepatype 25 °C.
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S YTHIM3ALUA

['a3ocurHanu3aTtopsl HE OKa3bIBAIOT XUMHUYECKUX, MEXaHWYECKHX, pPaTUAlMOHHBIX,
JIEKTPOMArHUTHBIX, TEPMUUECKUX U OMOJIOTHUECKUX BO3ACHCTBUII HAa OKPYIKAIOIIYIO Cpeay.

[Io wWcTedeHWIO YCTAaHOBJICHHOTO CpOKa CIYXKObl CHTHAJM3aTOPHl HE HAHOCAT Bpena
3JI0POBBIO JIIOZICH U OKpYXKarollei cpeje.

YTunuzanusi JOJDKHA TPOM3BOJUTHCS B COOTBETCTBHH C NPAaBUIIAMH, JIEHCTBYIONIMMHU B
9KCIUTyaTUPYIOLIeH OpraHu3aluy U 3aKoHoAaTenbcTBOM PO.

[Tpu yTmimzanum HEOOXOAUMO PYKOBOACTBOBaThcs DenepanbHbIM 3akoHOM "OO oTxomax
npousBocTBa U norpednenus” Ne9 ot 24.06.1988 .

YTun3auuo npoBoIUTh B CIEAYIOIINUM HOPSAIKE:

1. demontupoBath ocHoBanue (1) (pucynok 8), wusBneur TX]JI, neMOHTHpOBATH
3 TX U3 (2);

2. YI0XUTbh TOJIOBKY HM3MEpPUTENbHYI0 YD B MOJMATUIECHOBBIM MAKET U CAaTh, COTJIACHO
IIpaBWIaM, AEUCTBYIOLIUM B 3KCIUTyaTUPYIOIIEH OpraHu3aliy.

Z

o

1 - ocHoBaHue; 2 - 4O

Pucynok 12 - Tepmoxumunueckuii natunk AIl15.132.039
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INPUJIOKEHUE A

(o0s3aTenbHOR)
HepequL MOBEPOYHBIX KOMIIOHCHTOB

. MetaH (CHy);

. ataH(C,Hp);

. mponaH (Cs;Hg);

. H-OyTan (C4Hp);

. m300yTaH (u-C4H);

. H-nientaH (CsHi,);

. m3o-nientaH (i-CsHiy);

. rexcaH (CgH4);

. Bogopox (Hy);

. atuneH (C,Hy);

. 6erson (CgHp);

. ammuak (NHj);

. Bunmixiaopua (C,HsCl);
. okcup yraepoza (CO);

03O\ LN kAW~

— = e e e \O
AW —=O

[Ipumeuanue:

BBI/I,I[y TOro, 410 JaT4YMKHU O6J'I8.I[310T YYBCTBUTCIIbHOCTBIO K IJ.IPIpOKOﬁ HOMCHKIJIATyp¢C
OpPraHU4YC€CKUX W HCEOPTraHUYCCKUX TOPHOYMUX BCUICCTB, IMPCACIIbI HOHYCKHGMOﬁ OCHOBHOM
NOrpeIHOCTU HOPMUPOBAHBI TOJIBKO JJIsL CMGCCfI, COJACpKaluX TOJbKO OJUH I‘OpIO‘II/Iﬁ KOMIIOHCHT.
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IPUJIOKEHUE b

(o0s3aTenbHOE)
Biok nerekropHblii. BHemnHuii BU
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1- naTumk; 2 — cTakaH; 3 — KOXKyX; 5 — Koprayc; 6 — BUHT; 7 — KpBIILLIKA; 8 — JIEIECTOK; 9 — BUHT;
10,11 — mpoknanxka; 12 — BunT; 14 — dhnanern; 15,16 — konwito; 17 ,18— BuHT; 19 — anemeHT
U3MepUTeNbHbIN; 20 — 3]IEMEHT KOMIIEHCUPYIOIUiA; 21 — raHka; 22 — BUHT
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IMPUJIIOKEHUE I

(obs3aTenbpHOR)
MoHTaKHBIHI YepTex

yenogeo.

TR

3 Moa, 2356, 7-11 £ nagamew we

1. Paamepes 4nR crpasoc
2 Kowpwrypauen pyfonposagon

MONEASNE
nocTRanm

Puc. I'.1 — MoHTaxxHbII1 YepTex

/S

//// //
\
S S

ANNSARANTIEESS_ OSSN T\\\\ N

KoJr.

Ilo3. HaumeHoBaHue
HA UCIOJIHEHHE

Kabenb

Tpy6a JIP-15 x 2,5 TOCT 3262-75

biok neTexkTopHbIi

DN =W

Mydrta 15 TOCT 8966-75
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