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YBa)kaeMblil TOKyNaTens!

HayuHno-uccnenoBarensckas 1a00paTopusi aBTOMAaTH3allMM IPOEKTHPOBa-
nust (HWJI AlIT) 6naromaput Bac 3a mokynky u npocuT cooOIiaTh HaM CBOM
MOXEJTAaHUsl MO YJIYYLIEHHIO 3TOTO0 PYKOBOJCTBA WJIM OIMCAaHHON B HEM
MPOXYKIWH. Bamm mnokemnaHWs MOXHO HANpaBJsATh 110 IOYTOBOMY HWIIH
AEKTPOHHOMY aJIpecy, a Taxke Coo0IaTh o TenedoHy min Gaxcy:

HWII AIl, niep. bupxesoii crryck, 8, Taraapor, 347900,
Ten. (8634) 477-040, 477-044, daxc (8634) 477-041,

e-mail: info@rlda.ru  http://www.rlda.ru « http://www.RealLab.ru.

Br1 MmoxeTe Takxke TMOJYYUTHh KOHCYJbTallUU IO IMPUMEHCHUIO Haleu npo-
AYKIWHU, BOCIIOJIB30BaBIINUCh YKa3aHHBIMU BBIIIEC KOOpAXMHATaAMU.

Ioxanyiicta, BHUMATEIBHO U3y4YHTE HACTOAIIEE PYKOBOJCTBO. DTO MO3BO-
JIUT BaM B KpaT4alIIMi CPOK U HAWITYYIIUM 0Opa30M HCIONb30BaTh MPHOO-
PETEHHOE U3AETHE.

Jonycrumoe HanpsikeHue nutanus moayJst ot 12 no 13,3 B. Ilpu noa-
KITFOYCHUH MOJYJIA K MCTOYHUKY MUTAaHWS C HampspkeHweM Oomee 13,3 B
BO3MOXXHO cpa0aThIBaHWE YCTAHOBJICHHBIX B LIETIM NMUTAHUS IUIAaBKUX Mpe-
JOXpaHuTeNned. 3aMeHa IpeoXpaHuTeneil MoXeT OBITh OCYIIECTBIICHA
TonbKko npousBoauteneM (HUJT AIT)

[MpencraBnennyio 31ech HHPOPMAIIUIO MBI CTAPAIUCH CAENATh MAKCUMAIBHO TOCTO-
BepHOI W TouHOH, omHako HMJI AIl He HeceT KaKOH-THOO OTBETCTBEHHOCTH 3a
pe3yibTaT ee UCMOJIb30BAHUS, IOCKOJIbKY HEBO3MOXKHO I'apaHTHPOBATh, UTO JaHHOE
U3JeNe IPUroIHO AJsl BCeX Liesiel, B KOTOPBIX OHO IPUMEHSETCS IOKYIaTeNIeM.
[TporpammHOe obecnieyeHne, NOCTABIsIEMOE B KOMIUIEKTE ¢ MpHOOpOM, mponaercs
6e3 1opabOTKH ISl HY)KA KOHKPETHOTO IOKYNaTels U B TOM BHJE, B KOTOPOM OHO
CyLIECTBYET Ha JIaTy MIPOAAXKH.

ABTOpCKHE TpaBa Ha MPOrpaMMHOE oOecriedeHHe, MOAYJb M HACTOsIIee PYKOBO-
nctBo npuHamnexatr HAJT ATl
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1. BBogHast yacTtb

Mopnynb aBromaruku cepun NL NL-485C, nmoBroputens (peTpaHcisiTop) WH-
Tepdeiica, B3pHIBO3ALIMIIEHHOTO HCHONHEHUs (nanee — Moxaynb, cepusi NL),
BXOJUT B PACIpPEJECNICHHYI0 CUCTeMYy cOopa JaHHBIX U YNpaBJIEHUS U HMEeT
TaKue ke, kKak y Bceit cepun NL, Hane:)KHOCTh, KOHCTPYKTHUB, DIIEMEHTHYIO 0a-
3y, HANPSDKEHUE MTUTAHUs, TEXHOJIOTHIO H3TOTOBIICHHS.

1.1. OTnn4yue oT aHanoros

Momynn NL-485C, B3pBIBO3aIMIIEHHOTO HCIIONHEHHS, IPOTPaMMHO H alllia-
paTHO COBMECTHMEI ¢ MOIYJISIMH aHajmormuHoro HasHadenus ADAM, 1-7000,
OJTHAKO OTIIMYAIOTCSI CIICAYIOIIIM:

I MoryT mpuMeHsTbCS Ha B3PBIBONOKAPOONACHBIX IMPOU3BOACTBEHHBIX 00BEK-
tax Omaromaps coorBerctButo ['OCT P 51330.10 (MDK 60079-11-99), TOCT
30852.10-2002 (MDBK 60079-11-99) "Hckpobe3omacHass 3ieKTpUUYECKast
menp 1"

1 nuanasonom pabourx temneparyp (ot -40 xo +50 C);

9 Gonee moaPOOHO M KOPPEKTHO OMUCAHBI TEXHUYCCKHE XapaKTEPUCTHUKH,

| moHMXEHHBIM MOTPEOISIEMBIM TOKOM;

I pyccKOSI3BIYHOI TEXHUYECKOH MOIAEPIKKOH, BBITIOIHAEMON TPOU3BOTUTEIIEM.

Jannoe pykoBojacTBO omuckiBaeT Moxyinb NL-485C, B3preiBo3ammmiéHHOE HC-
[IOJIHEHHUE.

1.2. CocTaB cepum NL

B cocras cepun NL, B3pBIBOSaIIII/IIIIéHHOFO HCIOJHCHHUA, BXOAAT CICAYIOIIHNC
MoAyJiun:

NL-8TI (mapkupoBka B3psiBosamutsl 0EXiallCT6 X wmu OEXiallBT6 X wnmn
PO Exial X) - 8 kaHa0B BBO/Ia CHTHAJIOB TepMOTIap, 2 IUCKPETHBIX BBIXO/1a;

5 NL-485C



1. BBogHast yactb

NL-4RTD (mapxuporka B3pbiBosamutel 0EXialICT6 X wmu 0ExiallBT6 X wnu
PO Exial X) - 4 kanana mis TepmonpeoOpa3oBartesieil CONPOTHBICHHUS, 3 AUC-
KPETHBIX BBIXO0JIA;

NL-8AIl (mapkupoka B3pbeiBosammtel O0EXiallCT6 X mnu 0EXiallBT6 X wnun
PO Exial X) - 8 qubdepenunanbHbix uin 16 OAHHOYHBIX aHAJIOTOBBIX BXO/OB,
3 AUCKPETHBIX BBIXOJA;

NL-16DO (mapxuposka B3peBo3anutel 0ExiallCT6 X mmm 0ExiallBT6 X wnmm
PO Exial X) - 16 xaHanoB JUCKPETHOTO BBIBOJIA; 3 THCKPETHBIX BBOJA;

NL-16DI (mapxuporka B3pbiBozammtsl 0EXiallCT6 X wmm OExialIBT6 X wnmn
PO Exial X) - 16 xaHanoB JUCKPETHOTO BBOA, 2 IUCKPETHBIX BBHIBOJIA;

NL-8R (mapkupoBka B3pbiBo3aiutel 0EXialICT6 X win 0EXialIBT6 X wmu PO
Exial X) - 8 kaHana 31€eKTpPOMarHUTHBIX PEJIE;

NL-2C (mapkupoBka B3peiBo3ariutel 0EXial ICT6 X wiu OExialIBT6 X wiu PO
Exial X) - 2 kanana cuerunka/gacroromMepa, 4 KaHajia JUCKPETHOTO BHIBOJIA;

NL-232C (mapkupoBka B3pbiBo3amutsl [EXia]lIC/I1B unu [Exia]l) - kouseprep
unrep¢eiicop RS232-RS485;

NL-485C (mapxupoBka B3pbiBo3aiiuTel 0EXiallCT6 X unu OExiallBT6 X unu
PO Exial X) - noBropures (perpancistop) unrepdeiica RS485;

NLcon-1AT (mapkupoBka B3pbiBozamutel 0EXiallCT6 X wumu OExiallBT6 X
win PO Exial X) - nporpamMmupyemblii JTIOrHuecKuii KOHTPOJUIEP € MOpTaMu
RS-232 s mporpammupoBanus u RS-485 mis ynpaBneHus MOIYISIMA BBOJA-
BBIBOJIA;

NL-12V (mapkupoBka B3pbiBozanutel [Exia]llC/IIB umu [EXxia]l) - ncrounux
NHUTAHNS, B3PBIBO3ANIUIIIEHHOTO HCIIOTHCHHUSI.

1.3. HasHauyeHune moayns

Moayns NL-485C, B3pbIBO3aNMIIEHHOTO UCTIONHEHUSI, TIpeIHa3HAYCH IS HC-
MOJIb30BaHUS Ha B3PBIBOOIIACHBIX MPOU3BOJCTBEHHBIX 00BEKTAX, B TOM YHCJIE B
cucremMax npoTtuBoaBapuitHoi 3ammuThl (ITA3), BO B3pBIBOOMIACHBIX 30HAX JIIO-
661x kmaccoB mo 'OCT P 51330.9 u ITYD, ri1. 7.3, B COOTBETCTBHH C YCTAHOB-
JICHHON MapKHpOBKOW B3pPbIBO3ALIUTHI, TPEOOBaHMSIMHU HOPMATHBHBIX JIOKY-
MEHTOB, PETJIAMEHTHPYIOIINX NPUMEHEHHE 3JIEKTPOOOOPYIOBaHUS B I10J3EM-
HBIX BBIPA0OTKax IIaxT, PyJHUKOB M MX HAa3eMHBIX CTPOCHUSX, OMACHBIX II0
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pyaauuHoMy rasy, TpeboBanusmu I'OCT P 51330.13, neifctByromux «IIpaBun
ycrpoiicTBa anekTpoyctaHoBok» (IIYD 1. 7.3), «[IpaBuia TeXHHYECKOH IKC-
TUTyaTaluy MeKTpoycTaHoBok noTpedbuteneit» (IITOIII ru. 3.4), npyrux HOp-
MaTHUBHBIX JOKYMEHTOB, PErJIaMEHTUPYIOIIUX NPUMEHEHHE 3IEKTPOOOOpyaO-
BaHUs BO B3PBIBOOIACHBIX 30HAX, U HACTOSINEro PyKOBOJCTBA IO IKCILTyaTa-
LUH.

Bo3MoXHBIE B3pBIBOOIIACHBIC 30HBI MPUMEHEHHSI MOYJIeH, KATETOPUH U TPYII-
1Bl B3PBIBOONACHBIX CMECEH ra3oB M MapoB C BO3AYXOM — B COOTBETCTBUH C
tpeboBanusmu ['OCT P 51330.9, TOCT P 51330.11 u «IIpaBun ycTpoiictBa
anekTpoyctaHoBok» (ITYD ri. 7.3).

3rak «X», crosmmii B MapkupoBke B3pbBo3ammThl OExiallCT6 X wmm
0ExialIBT6 X wmu PO Exial X, o3navaer:

I mpucoenuHseMble UCTOYHHK MUTAHUSA U JPYTHUE IEKTPOTEXHHUYECKHE YCT-
POYCTBA JOJDKHBI UMETh HCKpoOe3omnacHble dekTpudeckue nemu mo 'OCT P
51330.10 (MBK 60079-11-99), TOCT 30852.10-2002 (MOK 60079-11-99), a
MX HCKpOoOe30macHble napamMeTpbl (ypOBEHb HCKPOOE30MIacHON 3IIEKTPHIECCKON
LENU U MOATPYINa JIEKTPOoOOPYAOBaHMUS) TOIDKHBI COOTBETCTBOBAThH YCIOBH-
SIM IIPUMEHEHUS BO B3PBIBOOIIACHOM 30HE;

1 Moxysnp momkeH ycraHaBnuBaThesi Ha DIN-peiiky BHYTpH cepTU(HIMPOBaH-
HOI1 B3pBIBO3AIIMIIICHHON KOPOOKH WM IIKada, KOTopble obecrednBaroT HeoO-
XOIUMBIC CTENEHb 3allUTHl O0OJIOYKH, BUJI M YPOBEHb B3PHIBO3AIUUTHI IS
anektpoobopynoBanus 1 u Il rpymm, cM. takke m. 4.2 u "EX-mpunoxxeHue c
ceprudurary coorserctBus Ne TC RU C-RU.I'606.B.00208".

1.4. CocTaB 1 KOHCTPYKLUSA

Moyib COCTOUT M3 OCHOBAHUS, IEYATHOM IUIATHI M KPBIIIKH, KOTOPas [IPUKPe-
IIAETCA K OCHOBAHUIO IBYMSA BUHTAMU, a TAK)KE CHEMHBIX KIIEMMHBIX KOJIOJOK
(puc. 1.2 - puc. 1.3). Kpsiika He mpeHa3HayeHa ISl CheMa MOTPeOUTEeIeM.

Cvemmbie KieMmuble KOA0OKYU TIO3BOJISIOT BBIIOJIHHUTH OBICTPYIO 3aMEHY HEHc-
MPaBHOTO MOAYNA 0€3 OTCOeIWHEHHS IMOJBEACHHBIX K HEMY INPOBOAOB. [l
OTCOETUHEHNUS KIEMMHBIX KOJIOJOK HYXXKHO TOTSHYTH 33 KOJIOJKY B HaIlpaBiie-
HHUH BJIOJIb KOPITyCa MOJTYJIS.

Jus xperuennst Ha DIN-pefike mcnonb3ytoT npyxunsuryo 3amenky (puc. 1.2 -
puc. 1.3), KOTOpPYIO OTTATHBAIOT B CTOPOHY OT KOPITyca C IIOMOIIBIO OTBEPTKH,
3aTeM HajeBaloT kopiyc Ha DIN-peliky n 3amenky ormyckatoT. {1 KperuieHus
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1. BBogHast yactb

K CTCHC MOXHO HCIIOJIB30BaTh OTPE30K D|N-peﬁKPI, KOTOpass 3aKperjiaeTCAa
JABYMs IIypyIliaMH Ha CTCHE, 3aTEM HE HEeH 3aKpCIIACTCA MOYJIb.
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Puc. 1.1. Bux cBepxy Ha moayip NL-485C, B3phIBO3AIIUAIIIEHHOTO UCTIOTHEHHSI
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1.5. Tpebyembin ypoBeHb KBanucmkaumm nepcoHana

I[J'Dl MpaBUJIbHOTO HCIOJIB30BaHUA Mo,uyneﬁ, B3PbLIBO3AaIMIICHHOTO HCIIOJIHEC-
HUs, TICPCOHA, BBITIOJIHSAIOIIUN MOHTaX Mo,uyneﬁ, JOJIKCH 3HATh:

- TOCT P 51330.0 (M3K 60079-0-99), T'OCT 30852.0-2002 (MDK 60079-0-
99)"2nekTpoodopymoBaHUE B3pbIBO3aNMIIcHHOE. O0mIHe TpeboBanus";

-T'OCT P 51330.13 "OnexTpoycTaHOBKH BO B3phIBOONACHBIX 30HaX";

-TOCT P 51330.10 (M3K 60079-11-99), I'OCT 30852.10-2002 (M3K 60079-
11-99) "Hckpobe3omacHas 3IeKTprIecKast Ierb i

- TOCT P 51330.16 "IIpoBepka W TEXHHYECKOE OOCITY)KHUBaHHE AJIEKTPOYCTa-
HOBOK BO B3PBIBOOITACHBIX 30HaX'";

-TOCT P 51330.18 PemoHT 1 IpoBepKa 3JIeKTPOOOOPYIOBAHNUS, HCIIOIB3yEeMO-
ro BO B3phIBOONIACHBIX 30HAX";

-I11YD, . 7.3.;

-"IIpaBuiaa TEXHHYCCKOW O3KCILTyaTallMd SJCKTPOYCTAHOBOK MOTpeOuTesncii”
(IIT22I1 ra. 3.4);

- 16 09-540-03 u npyrue JOKyMEHTBI IO IIPUMEHEHUIO CPEJCTB aBTOMaTHKH Ha
B3PBIBOIIOXKAPOOIIACHBIX TPOU3BOJICTBEHHBIX 00bekTax (cM. nm. Ommoka! Hc-
TOYHHMK CCHUIKH He HaiijIeH.);

- BOIIPOCHI BSpBIBO6e3OHaCHOCTI/I, H3JI0OKCHHBIE B HACTOAUIEM PYKOBOJCTBE 110
OKCILTyaTalluu.

HepCOHa.H JOJDKCH HUMCTh YJOCTOBEPCHHC POCTGXHaI[BOpa, MOATBEPIKAAOICC
3HAHUC YKa3aHHBIX BBIIIC HOPMATHBHBIX TOKYMCHTOB.

1.6. MapkupoBka

Ha nuueBoit manean MoayJist yka3aHa ero Mapka, MapKHpOBKa B3PbIBO3AIHTHI,
HanmeHoBanue usrorosureinst (HUJI AIl), 3Hak cOOTBETCTBHS, HA3HAUCHHE
BBIBOJIOB (KJIEMM), TapaMeTpsl HcKkpobe3omnacHsIx nernei mo [OCT 30852.0-
2002 (MDK 60079-0:1998), TOCT 30852.10-2002 (MK 60079-11:1999), IP
CTETIeHb 3aIIUTH 000I0YKH, HOMEp CepTU(HKATA 1 HANMEHOBaHHUE OpPraHa Io
cepTU(HKAINY B3PBIBO3AIIUIIEHHOTO 000pynoBanusa. Ha oOpaTHoii cTopoHe
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1. BBogHast yactb

MOAYJid YKa3aH MOYTOBBIN U 3J'IeKTpOHHI)II71 aapeC U3roToBUTEIIA, Teﬂe(l)OH,
(baKC, B36Cﬁl71T, JlaTa U3rOTOBJICHMS U 3aBOJCKOM HOMCED U3JCIHA.
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1. BBogHast yactb
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3awlenka

Puc. 1.3. TaGapuTHbIil 4epTexx MOAYJS C Kpel-

nerneM Kk DIN-peiike. Bun cOoky.
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1.7. YnakoBka

MOJJyJII) YIIaKOBBIBACTCA B CHCIIMAJIBHO HM3TOTOBJICHHYIO KapTOHHYIO KOpO6Ky.
YnakoBKa 3aluiacT MOAYJb OT HOBpe)K,HeHI/[ﬁ BO BpEMs TPaHCIIOPTHUPOBKU.

1.8. KomnnekT noctaBku

B KOMIUIEKT HOCTAaBKH MOJYJISl BXOJIHT:

1 cam monyib;

1 PYKOBOACTBO MO IKCIUTyaTALMH U KOTIHS CEpTU(HKATA TOCTYIHbIE Ha CaliTe:
http://www.RLDA.ru;

1 macmopr;

9 ymaxoBouHas Tapa.

2. TexHNn4YeckKkme gaHHbIe

2.1. NapameTpbl UCKpobe3onacHbIX Luenen

BI/I,H B3PBIBO3AIIUTHI ......... I/ICKpO6€30HaCHaH QJICKTPHUYCCKAsA LICTIb YPOBHSA «ian.

Mapxkuposka B3pbiBo3ammuTsl 0ExiallCT6 X miu OExiallBT6 X wiu PO
Exial X.

B3apriBoonacubie cmecu razoB mo ['OCT P 51330.11 - kateropuu I, 1A, 11B,
IC rpynmet T1...T6.

Crenenp 3amutsl 000y04ky (kopiyca) o IOCT 14254 ... 1P20

DJIeKTPUYECKUE MapaMeTPhl HCKPOOE30MACHBIX IeTIel MOYJISl TPUBEICHBI B
Tabmuue 1.

YcnoBus OKCILTyaTalluu:

- Temreparypa BHEIIHEH CPEabl, "C......ocoovvevvrveinernnnnn, ot —40 10 +50
- OTHOCHUTEIIBHAS BIIAXKHOCTD, Y0.1uiiiiiiiiiiiiiieeeeeiiiiisiiiisesssssssssnessnenns 1o 95
Ta0apUTHBIE PAZMEPBL, MM ....eeuveireiriiresrinsenresresnesresseesresseesnennesessneas 33*115*76
MaCCA MOJLYIIST, KT ..etneivieiieeireeniteeteesieeettesieeeateesaeesbeeni e e e e sneene He 6oiee 0,5
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2. TexHU4Yeckune gaHHble

Ta6mmua 1. [Tapamerpbl HCKpOOE30MACHBIX LIENeH

MapxkupoBka B3pbI-

BO3AIIUTHI
X X
. © © >
Haznavenue nemnei = = =
e | 5
© T o
< < o
g 8] =
1 2 3 4
Henp nutanus moayJs (kiemmsl VS,GRD):
MaKCUMalbHOe BXoqHOE HanpspkeHue Ui, B 14 14 14
MaKCHMaJbHBIA BXOIHOM TOK Ii , MA 700 | 700 | 1300
MakcuMajbHas BXOoJHast MOIIHOCTE Pi, BT 6,5 6,5 13
MaKcHMaJlbHasi BHYTPEHH:IsI HHIYKTUBHOCTD Li , Mx['H| 10 10 10
MaKcHMaJlbHasi BHyTpeHHsist eMKkocTb Ci, nd 40 40 40
Lens unrepgeiica RS-485 (kaemmbl DATA,
DATA-) B pexume nmepenauu
MakcuMalbHOe BbIxoaHoe Hanpsbkenue Uo, B 7,5 7,5 7,5
MaKCHMaJIbHBIA BEIXOAHOM TOK [0, MA 150 | 150 150
MaKCUMajbHas BEIXOJHAsI MOIIHOCTEL Po, BT 0,3 0,3 0,3
MaKCUMallbHas BHEIIHAS HHIYKTHBHOCTE Lo, M H 1,5 6 20
MakCcHMajbHas BHeMIHsAI eMKocTh Co, MK®D 0,85 5,0 26
MakcuMaabHoe oTHomeHre Lo/ Ro BHemiHen nemnu ¢
pacrpeieleHHBIME napaMerpaMu, MKl 'H / Om 125 | 500 | 1600
Henb unrepdeiica RS-485 (knemmbl DATA,
DATA-) B pexume npuema
MaKCUMalbHOe BXoHOe HanpsokeHue Ui, B 14 14 14
MaKCHMaJbHBIA BXOIHOM TOK Ii , MA 150 | 150 150
MaKcuMajbHas BXOJAHast MOIIHOCTE Pi, BT 0,6 0,6 0,6
MaKCcHMallbHasi BHYTPEHH:IsI MHIYKTUBHOCTD Li , Mk['H| 20 20 20
MaKcHMallbHasi BHyTpeHHsist eMKkocTh Ci, HD 6 6 6

2.2. dkcnnyaTauMoHHble CBOMCTBA

Moaynb XxapakTepu3yeTcsl CIeAyIOUTUMH OCHOBHBIMU CBOMCTBaMHU:

1 wumeer 3amury oT:

1. HENPAaBWIBHOI'O MOAKIIOYCHUS MMOJIAPHOCTH UCTOYHHKA ITUTAHUSA,
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2. 3JEKTPOCTATUYECKUX PaspsioB MO BBIXOIY, BXOAYy U mopty RS-
485;
3. meperpesa BBIXOAHBIX KackanoB rmopta RS-485;
4. KOpPOTKOro 3aMbIKaHUs KiieMM nopta RS-485;
Credyem ommemumy, Ymo npu UCHOIb308AHUU CUCEM C UCKPODE30NaACHbl-

MU _Yenimu yciosus cpa6amblsayuﬂ MHO2UX U3 NEPEeHUCTIeHHbIX 3dun He
Mmozcym Hacmynums, NOCKOJIbKY 6 MCKDO6€30nClCHle yenAax npuHiAnivl 00noJ-

HUMEJIbHbIE Mepbl 3auium njiadsKumu npedoxpaHumeJlﬂmu ont_noevluieHHbvlX
HANPANCEHUU, MOKOB U MOUHOCIIU,

MMEET TabBAHUYECKYIO HM30JISIIUI0 C TCCTOBBIM HAIMPSDKCHHEM H30JISIUH
2500 B.

MOJICP’KUBACT JTFOOYI0 CKOPOCTh 0OMeHa uepes mopt RS-485 no 115200
6ut/c. CkopocTh 0OMeHa onpefersIeTCs M MOAICP KIUBACTCs aBTOMAaTHIe-
CKH,

CTETICHB 3aIUTHI OT BO3JCHCTBUN OKpyxaromeit cpensl - IP20;

HapaboTka Ha oTka3 He MeHee 100 000 gac.;

Bec Moayis cocrasisieT S00 T.

Cwm. Taroke 1. 2.3.

2.3. I'Ipeneanble ycnoBus 3Kcnnyataumm n XpaHeHus

MO,HyJ'II/I HE HNOBPCIKAAKOTCA IIPU CICAYIOMINUX MPEACIbHBIX YCIIOBUAX:

f
f
f

E ]

OTHOCHTEIIbHAS BIAXKHOCTH He Oonee 95%;

BuOparmu B nuana3one 10-55 I'n ¢ ammumutyznoi vHe 6oee 0,15 mMM;
KOHJICHCAllUs BIIarW Ha mpuOope He Jomyckaercs. Jlis mpuMeHeHus B yc-
JIOBUSAX C KOHJICHCANMEH BIAarH, B YCIOBHSX IBUIH, OIS, OPBI3T HIIH O]
BOJIOM MOJTyJTh CIIEIYET IOMECTHUTH B IOTIOJIHUTEIHHBIHN 3alIUTHBIA KOXKYX C
COOTBETCTBYIOIICH CTEIICHBIO 3aIIIUTHL;

MOJIYJIM HE MOTYT JKCIUTyaTHPOBATLCS B CpeJie Ta30B, BBHI3BIBAIOIINX KOP-
PO3HIO METaIa;

MIPOIOJDKUTEIBHOCTD HETIPEPHIBHOM paboTsl - 10 JeT;

CPOK cy»Ob!I u3aenus - 20 JieT;

onTHUMalbHas TeMreparypa xpaneHus +5...+40 °C;

npejenbHas Temneparypa xpaneHus -40...+85°C.
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2. TexHU4Yeckune gaHHble

2.4. TexHn4Yeckue napameTpbl

Tabnuua 2. [lapameTpsl Moays I

u temneparype -40...+50 C

IIpumeyanune

[pemoxpaHsieT BBIXOIHBIC KACKa bl
OT TIeperpeBa B Cilydae MPOOJDKH-
TEJILHOTO KOPOTKOTO 3aMBIKAHHS B
muHe RS-485.

3HaueHne
nmapamMerTpa
IMapametp (_20”. +5%
<
Ilapamempol nepedamuurxa nopma RS-485
3amuTa OT TeperpeBa BbI- Ectp
XOIHBIX KAacKagoB MOpTa
RS-485:
3amura 0T KOPOTKOro
3aMbIKaHUsl KJIEMM IOpPTa Ectb

RS-485

3amuTa OT BIEKTPOCTATH-
YeCcKOro paspsiia M BBIOpO-

Ectp
COB Ha KJeMMax moprta RS-
485
OnpenensieTcss CyMMapHOH €MKO-
He 6osnee | cTbIO U MHAYKTUBHOCTBIO HArPY3KH
Harpy3ounas ctocoOHOCTB N
32 opTa W3 YCJIOBHH HCKpobe3omac-
HOCTH
HMuddepennmanbaoe  Bbl- | or 1,5 10 | Ilpu cOnpoTHBICHWH HAarpy3Ku OT
XOJIHO€ HAIMPsDKEHNE 5B 27 OM 510 GECKOHEYHOCTH
CuHa3zHoe HanpsHKeHHEe Ha
32KUMax B PEXUME Tepe or -7 210
P p +12B
Jlaun
Tox xopoTkoro 3amblkanus | ot 35 1o
BBIXOJIOB 80 MA
Hampsokenne  noruyeckoit
P 4B Toxk BeIxoma -4 MA
CIMHUIIBI Ha BBIXOJIC
Hampsokenue norudeckoro
P 04B Tok BeIXoaa +4 MA

HYJIS1 Ha BBIXOA€

Iapamempor npuemnurxa nopma RS-485

YPOBEHD JIOTHYECKOTO HYJIS

HuddepernnansHoe BXOgHOE Ha-

ot -0,2 1o
IIOpTa B pEKUME IIpUEMa 402 B npspkerne. [Ipu cuH(pazHOM Ha-
’ npspkeHnn ot -7 B 1o +12 B
T'ucrepesuc no Bxony 70 MmB
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BxonHoe conpoTuBieHne 12 kOm | TunoBoe 3HaueHue

Bxonanoi Tox 1 MA MakcumanbHOe 3HaueHUE

Ilapamempul yeneii numanus

Hanpmxelme NIUTAHUA

HectabunusupoBaHHOe  Hampsxe-
Hue. JlomyckaroTcsi IyJbCaluu
pazmaxoM 10 5 B, He BeIBozsAuIME
HaNpsDKeHNE 3a TPENeNbl TUara3o-
Ha 12...13B

ot 12 o
13 B

IloTpebdasiemast MOIIHOCTH 0,6 Bt He Oomnee

IIpumeuanue k mabauye

1.

2.

ITpu oOpbIBe IMHUY C MPUEMHOI cTOpOHEI mopra RS-485 mpuemHuK mokasbiBaet
COCTOSIHUE JIOTHYECKON €IMHHUIIBI.

Mwmnenanc varpysku nmopra RS-485 pasen 100 Om

Monyau nurtalTes oT ucrounuka nutanus NL-12V, B3pbiBo3aumuméHHoro
HCIOJHEHHUs], KOTOPBIii NMPH BePOSITHBIX NOBPEKAEHUAX MMeeT MAKCHMAJIb-
Hblii TOK Bbixoaa He GoJiee 0,5 mimu 1,0 A u Hanpsizkenune He 6oJiee 13,3 V. Kpo-
Me TOro, NpH NMPAaBHJILHOM MOHTA’Ke CHCTEMbI IIapaMeTphl BHELIIHUX Lemneil He
MOTYT BBIXOAHMTH 32 TPAaHUIBI, YKa3anHusle B 1. 2.1. IlodToMy HekoTOpBIe BH-
JBI 3aLIUT MOJYJIell He MOTYT cpadoTaTh HeCMOTPSI HA UX HAJTHYHe.
MaxkcumajabHble TapaMeTphbl, YKa3aHHbIe B 3TOi TadauIe, siBJASIOTCS MaKCH-
MaJIbHBIMH U3 YCJIOBUH COXpaHeHHs] Paf0TOCIOCOOHOCTH MPHOOpPa, HO He U3
YCJIOBHIi HCKOPO0E30MacHOCTH, cM. 1. 2.1.

3. MpMHUMUNbI NOCTPOEHUA

Moy UCTIONB3YIOT HOBEHIIYIO 3JIEMEHTHYIO 0a3y ¢ TeMIlepaTypHbBIM Jnara-
30HOM OT -40 10 +85 C, NOBEPXHOCTHBIN MOHTAX, MMEET YTOJIIEHHBIN KOPITYC
13 yAaponpoyHoro nouucruposna win ABS miacruka.

B MOOYJIC UCTIOJIb30BAHBI TOJIBKO BHICOKOKAYCCTBCHHBIC KOMITJICKTYIOIIUE TTPO-
M3BOJMTENIEN ¢ MUPOBOM H3BECTHOCTHIO, Takux kak Atmel, Analog Devices,
National Semiconductor, International Rectifier, Bourns, u ap.
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3. MpnHUMNbI NOCTPpOEHUSs

3.1. MpuHUMN gencTBUNA

OcHOBHOM 4acTbio ycTpoicTBa (puc. 3.1) siBisieTcsi MUKPOKOHTPOJUIEP, KOTO-
PpBIif aBTOMaTUYECKH ONpeNieNsieT HallpaBlIeHHe U CKOPOCTh Nepeladun AJaHHBIX U
peTpaHcIupyeT ux U3 oaHoro nopra RS-485 B apyroii.

| 3] o Q
= lanbsanmueckas| S = |
Data+ _¢_ clg _8_ usonauus §_ g g_ —o— Data+
I T O |l I e T S I
Data- —— & £ 2 £ £ (o— Data-
] I H I
' ~x x — |
| |
| Waonupyiowmi Wsonupyiowmia |
] MpeoGpasosarenb MpeoGpasoBartens |
I HanpsbkeHus HanpshkeHns |
|
: | . o— +Vs
|

o— GND

Puc. 3.1. CtpykrypHas cxema Moy NL-485C

3.2. CTpykTtypa moayns

Monyns colepKUT IBa BTOPUYHBIX MMITYJIbCHBIX MCTOYHMKA NMUTAHUS, KOTO-
pBIe TIPeoOpa3yIOT HANpsDKCHHE NMHUTaHWS B HampspkeHue +5 B. MHTepdeiics
RS-485 BbimonHeHb! HA CTAHAAPTHBIX MHKpocxemax ¢upmbl Analog Devices,
YIIOBJIETBOPSIIONMMX CTaHAapTaM EIA m nMmeromux 3amury oT 3j1eKTpocTaTnie-
CKHUX 3apsI0B, OT BHIOPOCOB Ha JIMHUM CBSI3U, OT KOPOTKOTO 3aMbBIKaHUS M OT
nepeHanpspkeHus. JIONONHUTENPHO B MOJYJSIX HCIOJb30BaHA IMO3UCTOpPHAS
3aIUTa OT IePeHAINPSDKEHIS Ha KilemMMax mopra RS-485.

HMeeTcs Taroke 3amuTa co CTopoHsl HHTepdeiica RS-485 ot anekrpocratnye-
CKHX 3aps/I0B ¢ oTeHImaioM a0 15 kB, Tectupyemas o mozenu tena yejaoBe-
Ka, a TaK)Ke 3aIUTa OT 3JIEKTPOMATHUTHBIX ITOJIEH HaNpspKeHHOCTHIo 10 10 B/m
Y 9JIEKTPOMAarHUTHBIX Benblmek 10 2 KB o crangapty IEC1000-4-4.
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Kaxnprit ux untepdeticoB RS-485 m3onupoBaH OJMH OT APYroro M OT LeHen
MUTaHHS MOJTYJISL.

4. PykoBoACTBO MO NPUMEHEHUIO

4.1. OpraHbl MHAUKaUUN

Ha nuueBoii nmaHenu pacrnosioXeHsl ABa CBETOAUOIHBIX MHAMKATOPA: KPACHBIM
1 3eneHblil. CBeueHue J00ro CBETOINO0Ia CBUACTENBCTBYET O HAIMYUM MUTA-
HUs. VI3MEHEHHE SIPKOCTH CBCYCHHUS TOBOPHUT O MPOXOKICHUU MHGPOPMAIIUU C
onHoro mopta RS-485 Ha apyroii. Ha makcumanbHON CKOpPOCTH Mepeaaud u3-
MCHCHHUC )IpKOCTI/I CBCUCHUA MOXKET 6I)ITI) MaJ103aMECTHBIM.

4.2. NpaBuna B3pbiBo6€30MNacHOCTH

[Tpu MOHTaXke CHCTEMBbl aBTOMATHKH MOZYJIM C MapKHUPOBKOW B3pPBIBO3AIMTHI
[Exia]lIC/IIB wnu [Exia]l (x HuM oTHOCATCS NpeoOpasoBaTenb HHTepdeiica
NL-232C-Ex u Gnox nuranus NL-12V-EX) pacnonaratorcst BHe B3pbIBOOHac-
HOH 30HbI, a Moaysu ¢ MapkupoBkoit 0EXiallCT6 X wnu OExialIBT6 X unu PO
Exial X moryT pacnonararecst Kak BHyTPH B3pBIBOOIIACHO 30HBL, TaK U BHE €€
(puc. 4.1).

[epen npruMeHeHHEM MOJyJIeH HEOOXOIUMO YTOUHHUTH TpeOyeMyIo MapKHpOB-
Ky B3PBIBO3ALIUTEL, IIOCKOJIBKY TapaMeTpbl MOJYJICH CYIIECTBEHHO pa3inyaroT-
cst st moxarpymm |IC, 11B u rpymmer .

IIpexne yeM NPUCTYNHUTh K MOHTaXY MOAYJIEH, HEOOXOAUMO MPOBEPUTH Map-
KUPOBKY B3PBIBO3AIIUTHI, & TAKIKE YOCTUTHCSA B IEOCTHOCTH KOPITYCOB MOMY-
JIei.

Heo0xoanMo KOHTPOIMPOBATH CyMMapHYI0 €MKOCTb M WHAYKTHBHOCTH IIPOBO-
JIOB, TIOJKITIOYaeMbIX K MCKPOOE30IIaCHBIM KJIEMMaM MOAYJIEH W BHYTpPEHHIOI
€MKOCTh U HHIYKTHBHOCTH MIPHUCOEANHIEMOT0 000pymoBanus (cMm. 1. 2.1).

CyMMma MakcHMMalIbHOM >(QeKkTuBHON BHyTpeHHe#H emkoctn Ci KaxIoH co-
CTaBHOW 4YacTH HMCKPOOE30MacHOr0 3JIEKTPOOOOPYJOBAaHMS M €MKOCTH Kabeis
(xabeny 0OBIYHO PacCMaTPUBAIOT KaK CKOHLEHTPUPOBAHHYIO EMKOCTh, PAaBHYIO
MaKCHMaJIbHOM €MKOCTH MEXIY JIByMs CMEXHBIMHU >KWJIaMH) HE JOJDKHA IIpe-
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4. PykoBoACTBO MO NPUMEHEHUI0

BhIIIATh MAaKCUMAJIbHOT'O 3HAYCHUA CO, YKa3aHHOT'O B IPUJIOKECHUU K CepTI/I(bI/I-

KaTy COOTBCTCTBUA, B HACTOAIIEM PYKOBOJCTBC UJIM Ha HI/IHGBOﬁ TNaHeJIn MOy~
JIs.

RS-485
| T 12B, 0,9A
> % m_
o 2% 82
a0 % a =0
e T &% 5
JEE 3 %& x| x =
Zms 4w < © X x©X x © X
©m.9 ©Om.T ©m.S
o =% xl—:x =%
P> Oww OwW OmW
& =% 0|° $==0 =%0
| S S Snia Cmd
& ~220 B 5N = 259 = 5° =
H=scl ZW st U=t
nnu gs §s gs
~127B
HeB3pbiBOONacHasa 30Ha B3pkiBOoOnacHas 3oHa knacca 0

Puc. 4.1. briiok-cxema HCKpOOE30IacHOI CHCTEMBI Ha TTaHE
B3PBIBOOIIACHBIX 30H

Cymma MakcUMaiabHOH 3((GeKTHBHON BHYTpEeHHEW MHIYKTHBHOCTH Li KaXkmoit
COCTaBHOHM 9acTH HCKPOOE30MaCHOTO IEKTPOOOOPYAOBAHMS M MHAYKTHBHOCTH
kabens (kabenn OOBIYHO PACCMATPUBAIOT KAaK CKOHIIGHTPHPOBAHHYIO HMHJYK-
THUBHOCTb, PaBHYI0 MaKCHMaJbHOW HMHIYKTHBHOCTH JBYX MaKCHUMaJIbHO yna-
JICHHBIX APYT OT Jpyra KU1 KaOeis) He JOJDKHA MPEBHIIATh MaKCHMaJIbHOTO
3HaueHus LO, yKka3aHHOTrO B NPWJIOKEHUH K CepTU(HKATY COOTBETCTBHS U B
tabnuua 1.

Ecnmu monkmovaemoe k MoxynsiMm NL, B3pBIBO3aIIMIIEHHOTO MCIIOJIHEHUS, HC-
KpoOe3ormacHoOe AIeKTpoodopyaoBaHUe He 00nanaeT 3pPpeKTHBHOW HHIYKTHB-
HOCTBIO, a Ha MOJyJe yKa3aHO 3HaueHHe oTHomeHus L/R, To nmpu 3HaueHHn
otHomeHuss L/R kabenst, ©I3MEPEHHOTO MEXy €ro JBYMsS MakCHMAaJIbHO y/a-
JICHHBIMH JIpYT OT APYra >KWJIAaMH, MEHbIIE 3TOr0 3HAUYEHHs, HeT He0OX0IUMO-
cTH o0ecrieunBaTh BHINOJIHEHHE TpeboBaHms K L0, ykasanHoro B Tabnwma 1.

Hanpumep, nis ncrounuka nutanust NL-12V, B3ppIBO3alIMIIIEHHOTO UCIIOIHE-
Hust, ¢ MapkupoBkoii [Exia]llC cymmapHas eMkocTh Kabelist M COSTMHEHHOTO C
HUM 00opynoBaHus He aoypkHa mpeBbimiate 0,45 Mx®, uHayKTHBHOCTH - 50
M['H (cM. PO momymst NL-12V, B3pBIBO3AIMHIIEHHOTO HCIONHEHHS,). [Ipu
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THUIIOBOM 3Ha4eHHH eMKocTu Kabens 100 nd/m n unpykruBHocTH 0,3 Mk['H/M
OrpaHHYeHUE JUIMHBI Ka0essl 1Mo JOMYCTUMOW €MKOCTH cOoCTaBisieT 4,5 kM, 1o
JIOIIYCTUMOM MHAYKTUBHOCTH - 166 M. KommuecTBO Moayeil, TOAKIIOUSHHBIX K
OJTHOMY HCTOYHHMKY MUTaHHs, OYAET ONpPEeIessITHCS BBIXOJAHBIM TOKOM HCTOY-
Huka nutanus (0,5 A), TTOCKOJIBKY NPU TOKE HNOTPEOJICHUSI aHAJIOTOBBIX MOAY-
neit 60 MA K OTHOMY HCTOYHUKY MHTAHUSI MOXeET OBITh ITOAKITIOYCHO He Ooiee
8 monyneil. s yBeauueHUs: KOJIMYECTBAa MOAYJEH B CETU MOXHO HCIIOJIB30-
BaTh HECKOJIBKO MCTOYHUKOB MUTAHMUS.

[ Bcex MCHob3yeMbIX KaOenled MOIKHBI OBITh M3BECTHBI MX IIOTOHHAs €M-
KOCTh M MHIYKTUBHOCTH ISl pacdeTa oOmiel eMKOCTH M HHAYKTHBHOCTH KaOe-
1. Ecnu 5T mapameTpel HEM3BECTHBI, B pacyeTe HCIONb3YIOTCS HaWXy/IINE
3HA4YEHHUS ITHUX [TapaMeTPOB, YKa3aHHbIE H3TOTOBUTENIEM KaOeJs.

B 30Hax xnaccoB 0, 1 10MKHBI IPUMEHATHCS IPOBOJA U KaOeIu TOJIBKO C MeJ-
HBIMH JKWilaMH. B 30He kilacca 2 nomyckaercsi IpUMEHEeHHe MPOBOJOB U Kabe-
JIel ¢ aTFOMUHHUEBBIMU KHIIAMH.

Bo B3pbhIBOOMacHBIX 30HaX BCEX KIACCOB 3ampeliaeTcs MpUMEHEHHEe MPOBOJIOB
1 Kabesel ¢ MOJUITHIEHOBOM M30JISAIIMEN MIIH 000J0YKOM.

IIpoBepsTe compoTnBieHue npoBoaa (kabemns). Ecnu oTHOIIEHHE HHIYKTHBHO-
CTH K COIIPOTHBJICHHIO MCHBIIE yKa3aHHOTO Ha MEpeaHEl MaHeId MOy, TO
MHIYKTUBHOCTh MOKHO HE IIPHHUMATH 110 BHIMAaHHE.

3HaueHus JOMyCTUMOro BXojaHOoro Hanpspkerus Ui, Bxoxnoro toka li u Bxon-
HOM MoIIHOCTH Pi KaX0ro MOIyJsl JODKHBI ObITh HE MEHEe COOTBETCTBYIO-
mux 3Hadennii Uo, 10 u PO cBsi3aHHOTO ¢ HUM 000pYy10BaHMSI.

B I/ICKpO6e3OHaCHLIX QJICKTPHUUCCKUX HEMAX MOT'YT HCHOJB30BaThbCsA TOJBKO
M30JIMpOBaHHble Kabean. M30msiuus Mex1y Kuiamu Kabelisi, Mexy JKHJIaMu 1
OKPAHOM M MECXKAY XKUWJIIaMU 1 3a3€EMJICHHUEM DKpaHa I0JDKHA BBIACPKATH UCTIBI-
TaTenpHOE HampspkeHne He MeHee 500 B (meficTByromiee 3HaueHHE CHHYCOH-
nansHOoro HanpspkeHue 50 'y, mpuxiageiBaemMoro B Tedenue 60 c).

KoHIIBI MHOTOXHITFHBIX TIPOBOJAHHUKOB (3KWII) B Kabee TOJDKHBI OBITH 3alluiie-
HBI OT pa3lieJeHusl Ha OTAEJbHbIE MPOBOAHUKH, HapUMEpP, ¢ MOMOUIbIO HAKO-
HeuHuka. OTIenbHbIE NPOBOAA MHOTOMPOBOJIOYHOM KWJIBI JIOJDKHBI HMETh
nuametp He menee 0,1 mm. J{ns mpoBoga 3a3eMiIeHUS] B KQUeCTBE 3aIIUTHI OT
pazziesieHuss Ha MPOBOJAHUKU HE JIONMYCKaeTcsl MPUMEHEHUE MaiKH, MOCKOJIbKY
BCIIEICTBHE XJIAJOTEKY4IE€CTH TIPUIIOS BO3MOXKHO OCJTa0JIeHHe MECT KOHTAKTHO-
IO JaBJIE€HUS B BUHTOBBIX 3a)KMMax.

Okpan uHTepdeiica RS-485 3a3emisieTcss B 0JJHOM TOYKe, BHE B3PBIBOOIIACHON
30HBI, B MpeJesiaXx B3phIBOONACHOH 30HBI OH JJOJDKEH OBITh 3AIHIIEH OT CIy-
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4. PykoBoACTBO MO NPUMEHEHUI0

4aifHOrO COTMPHKOCHOBEHHS C 3a3eMJICHHBIMH MPOBOAHHKaMH. Mckpobesomnac-
HbIC IeNH HE JOJDKHBI 3a3EMIIATHCS, €CIIM 3TOr0 HEe TPEOYIOT YCIOBUS PabOThI
anekTpoobopymoBanus (1.6.3.5.2 TOCT P 51330.10 (MOK 60079-11-99),
I'OCT 30852.10-2002 (M3K 60079-11-99)).

Hckpobe3omnacHbIe e JODKHBI OBITh CMOHTHPOBAHBI TAKUM 00pa30M, 4TOOBI
HABOJKH OT BHEIIHHX 3JIEKTPOMArHUTHBIX TOJIeH (HampuMep, OT pacIioIOKeH-
HOTO Ha KpBIIIe 3JaHAs paJnolepeIaTIukKa, OT BO3AYIIHBIX JIMHAN 3JIEKTpOoIie-
penad wim Onm3nexamux Kabenel Ui mepenadu O0NBIIONH MOITHOCTH) HE CO3-
JTaBaJI OTIACHOTO HANpPSDKEHHE MM TOKAa Ha HCKPOOE30IMacHBIX HEeMsIX. JTO MO-
JKeT OBITh NOCTUTHYTO SKPAHHPOBAHHEM WK YIaJCHHEM HCKpOOe30IacHBIX
Lenei OT UICTOYHMKA 3JIEKTPOMArHUTHOM HaBOJKU.

KabenpHble THHUN M apMaTypa JOJDKHBI PaclloylaraThCsi, 0 BO3MOXHOCTH, B
MeCTaX, KOTOpbIE IPENOTBPAIalOT ONACHOCTh UX MEXAaHUYECKOrO MOBPEkKIE-
HUS1, KOPPO3UM UM XUMUYECKUX BO3JCHCTBUM.

KaGenu uckpoOe3onacHbIX LieNed JOJDKHBI ObITh OTAENEHBI OT BceX Kabemei
HCKPOOIIaCHBIX IIeNeH, HalpuMmep, MPOKIaJKOW B pa3HBIX JIOTKaX, SKPaHOM,
OpoHell WM MeTauIn4eckoil 000J04KOoH. B 9acTHOCTH, MPOBOTHUKH HCKPO-
ONaCHBIX U HMCKPOOE30MacHbIX NeNel He MOJDKHBI PacroyiaraTbCsi B OJHOM U
ToM >ke kabese. [Ipn mpoknanke B 00mIEM IMydyKe WIN KaHaje Kabenn ¢ HCKpo-
OTIaCHBIMH M HCKPOOE30MaCHBIMU IETIIMH JJOJDKHBI OBITh pa3aeieHbl IPOMEXY-
TOYHBIM CJIOEM H30JILHOHHOTO MaTepHalla WM 3a3€MJICHHOW METaIIMdecKOH
neperopoakoil. Hukakoro paspeneHus He TpeOyeTcs, €ClIM MCIOJIB3YIOTCS Ka-
0eJM ¢ MeTalIMYeCcKOi 000I0UKOM HITH IKPAHOM.

Kabenu, conepxaiine uckpoOe3onacHble LeMNH, A0JIKHbI ObITh TPOMapKHUPOBa-
Hbl CHHHUM IIBE€TOM WJIM HaJIMUCSAMU. MapKHpOBKa He TpeOyeTcs, eciu Kabenu
OpOHMPOBAHKI, 3aKJIFOYCHBI B METAUTMYECKYIO 000JI0YKY MIIM 3KPAaHHUPOBAHBL.

Ilpu MOHTa)ke MCKPOOE30MACHBIX MOJYJICeH B IIKady 3aKMMbl HCKpoOe3omac-
HBIX IeNel JOJDKHBI ObITh OT/IENIEHBI OT UCKPOOMACHBIX IeTIel pa3/ienuTeaIbHON
TIAHeTIhI0 MJIM MPOMEXYTKOM He MeHee 50 mM. Ecim pasnmenenue obecnieumBa-
€TCSI TOJMBKO BO3IYIIHBIM MPOMEXKYTKOM, JIOJDKHBI OBITh TPUHSITHI MEPHI IS
TPEOTBPAIICHUS 3aMBIKAHHS MEXKITy IIEeIIMHU B CIIydae OTCOCTUHEHUS MPOBOJI-
HUKA.

[Ipu MOHTaXKe NCKPOOE30MACHBIX NEKTPHUUYSCKUX HENEH TOIKHBI OBITh MPHHSI-
THI MEphI JJIs1 3aIUTHl MMPOHUKHOBEHHUS JHEPTHH W3 APYTUX DIEKTPUUECKUX
WMCTOYHUKOB, YTOOBI HE BBIXOAWUTH 33 MPEAeNbl 0€30MacHON JHEPTUH JaXKe B
Cily4ae BO3HUKHOBEHUS B IIETI OOPBIBOB, KOPOTKOTO 3aMBIKAHUS MJTH 3aMbIKa-
HHS Ha 3€MJIIO.
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Ecnu npu MOHTa)e MCKPOOE30MACHBIX IIETIEH MCIONB3YIOTCS POCTHIE dJIEMEH-
ThI (BBIKITIOYATEIH, paclpeeuTebHbIe KOPOOKH, PE3UCTOPBI, THOABI, CTa0H-
JIMTPOHBI, KOHICHCATOPHI, KATYIIKH HHIYKTHBHOCTH, TepMomapsl, (HoTode-
MEHTBI), TO OHU He HYHICOAIOMCS 6 MAPKUPOGKE 83DPbLE03AWUNIbI, OOHAKO OHU
doaicHol yoogremeopsams mpedosanusim IOCT P 51330.10 (MOK 60079-11-
99), I'OCT 30852.10-2002 (MBOK 60079-11-99) u I'OCT P 51330.0 (MOK
60079-0-99), F'OCT 30852.0-2002 (MOK 60079-0-99).

Monynu, pacriosoKeHHbIE BO B3PBIBOOIIACHON 30HE, HE JOJKHBI ITOIBEPTATHCS
YHCTKE, MPOTHPAHUIO HA MECTE MX YCTAHOBKH WM BO3ZCHCTBUIO CTPYU BO3AY-
Xa C YaCTHIAMH TBUIH.

HckpoGe3onacHsie e ¥ MOAYIIH JODKHBI MOHTHPOBATHCS B IIKAQy, KOTO-
phlif uMeeT 3amopHoe ycrpoiicteo mo 'OCT P 51330.0 (M3K 60079-0-99),
'OCT 30852.0-2002 (MDK 60079-0-99) miu ommomMoupyeTcst.

Bonee moapoOHO mpaBmiia MOHTa)Xa HMCKPOOE30MacHOTO OOOpPYIOBaHUS H3JI0-
skersl BI'OCT P 51330.13-99 u I1YD, rn.7.3.

3anpewaemcs pemonmuposamsv Gviueduwiue u3 cmpos mooyau. OHU MOTYT
OBITh TOJILKO 3aMEHEHBI Ha TOJHBIC Y U3TOTOBUTENS WJIM TOPTYIOIIE opraHu-
3anuy. 3aMeHa cpaboTaBIIUX IUIABKUX MPEIOXPAHUTENCH B MOIYJISAX C MapKH-
poskoii ExiallCT6 X wnu ExiallBT6 X Beimonusiercs usrorosurenem (HJT
ATI).

4.3. MoHTaX U NnogKn4YeHne Moayns

Moynib MOXKET OBITh UCTIONIB30BAaH HA MPOU3BOJCTBAX U OOBEKTAX KaK BHE, TAK
Y BHYTPHU B3PHIBOOIMACHBIX 30H B COOTBETCTBUH C HACTOSIIUM PYKOBOJCTBOM IO
IKCIUTyaTalMk M JIEHCTBYIONIMMH HOPMATUBHBIMH JOKyMEHTaMu ['ocroprex-
HaJ[30pa MO MPOMBIILICHHOW 6€30MaCHOCTH.

J1st 3amuTel MOAYJSI OT MPOHMKHOBEHUS MBUIM, BOJABI U JJisA 0OecredeHUs
AIEKTPOCTATUIECKON 0€30MaCHOCTH MOAYJIH JIOJKHBI YCTAHABIUBATLCS BHYTPU
cepTU(UIIMPOBAHHON B3PHIBO3ANIMIIEHHOW KOPOOKH i mikada. YIIOTHEHHS U
COCIMHEHUSI DJIEMEHTOB KOHCTPYKIIMH B3PBIBO3ANIUINEHHBIX KOPOOOK WIIH
mKagdoB JODKHBI 00€CTIeYMBATh CTETICHb 3alUTHl 000JIOYKH OT BHEIIHUX BO3-
nevictBuii He HKe |P54 mo TOCT 14254, cm, Hanipumep, puc. 4.5.

[epen ycranoBKoi# MoIynst cieyeT yoeuThesl, YTO TeMIIEpaTypa 1 BIIaKHOCTh
BO3/lyXa, a TaKK€ YpPOBEHb BHOpAalMM W KOHIIEHTpAIUs ra3oB, BBHI3BIBAIOIINX
KOPPO3HIO, HAXOISITCS B JIOITYCTUMBIX ISl MOJTYJIS IIpeieliax.
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4. PyKOoBOACTBO MO NPUMEHEHUI0

Monynu MOXKHO TakKe KpernuTh OMH CBepXy Apyroro. Takoil crocod ymoOeH,
KOTJla pa3Mepbl MOHTa)KHOTO HIKa(a KECTKO OTpaHWYEHbI, a €ro TOJIIUHA I10-
3BOJISIET PACHOJIOKUTH HECKOJIBKO MOJyJIed OAMH Haj Ipyrum. J{is sToro wuc-
MOJIB3YIOT BCIIOMOTATeNbHBIN 0Tpe3ok crangapTHoi 35-mm DIN peiiku, B KO-
TOpPOH JeNaloT JIBa OTBEPCTHS AUAMETPOM 5 MM Ha paccTossHuud 60 MM OJHO OT
JIpYTOro, 3aT€M KpEemAT PelKy CBepXy KOpIyca MOMYJS ABYMsI BHHTaMH, HC-
MOJB3Ys T€ K€ OTBEPCTHUS, YTO M AJISI KPETIICHUS] BEPXHEH KPBIIIKH MOIYNS K
ero ocHoBanmto (puc. 4.3). Ha 3akperuiennyro DIN pefiky oGbdHBIM CIIOCOGOM
KpETSIT BTOPO# MOayIth (puc. 4.4).

Puc. 4.2. Monynb cepun NL, B3pbIBO3aIIMIIIEHHOTO UCTIOIHEHHS, B IbLIEBIAro-
3aluieHHOM Kopiyce |P66

Ceuenue »Wi IPOBOJIOB, MOJACOSAUHIEMBIX K KIEMMaM MOMIYJIS, JTOJKHO OBITh
B npenenax ot 0,5 1o 2,5 kB.mM. Ilpu 3akpyunBaHMM KIIEMMHBIX BUHTOB KpY-
TAMIMA MOMEHT He JoJpkeH npesbimats 0,12 H*M. TlpoBox cienyeT 3auuimarh
Ha JJIMHY 7-8 MM.

[Ipu HenpaBUIBHOW MOJIIPHOCTH UCTOYHUKA MUTAHUS MOJIYJIb HE BBIXOJIUT U3
CTpOsI ¥ He paboTaeT, MoKa MOJIPHOCTh He OyJeT M3MEHEHa Ha MPaBUIBHYIO.
IIpu mpaBWIIBHOM MOJAKIIIOYEHUU MUTAHUS 3aropaeTcsl 3eJeHbI CBETOAMOA Ha
JUIEBOM MaHe I mpruoopa. Ecim MCTOYHHMK MUTAHWS TOIKIIOYEH K MOIYIIO C
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MOMOIIBIO [UTHHHBIX MPOBOJOB, TO HYXKHO CIEIHUTh, YTOOBI MaJCHNUE HAIPSIKE-
HHE HAa MPOBOJAX HE YMCHBIIMIO HAMPSDKCHHE HA KIIEMMax MOMAYJS HHXKE
+11...12 B. K npumepy, CONpoTUBIICHHE METHBIX MTPOBOAOB JiauHOoN 100 M Mo-
JKeT cocTaBiATh okono 10 OM. Ecnu x 3TUM npoBojaM MOJIKIIOUEHBI TPU MO-
nynst cepur NL, To oOmmii motpebisiemblii Tok coctaBuT okoso 0,3 A. Iaxe-
HHE HAlpsDKEHUs Ha TaKOM CONpPOTHBIEHHH cocTaBUT 3 B. CrenmoatensHo,
HY)KHO YBEJIMYHUTH IUIOIIAAL MOIEPEYHOTrO CEYSHHUsS IPOBOAA, YTOOBI CHH3UTH
ero compoTuBiieHHe. [loIKIII0YeHne NCTOYHUKA MUTAHUS K MOJIYIIO MBI PEKO-
MEHIyeM BBIIIOJHATE [IBETHBIMHU MPOBOAaMH. [10I0KHUTEIBHBIH MOMIOC HCTOY-
HHUKa JIOJDKEH OBITh MOAKIIOYEH KPAaCHBIM IPOBOJIOM K BBIBOAY +VS MOy
(o6o3nauenue (R) - "Red" Ha KopIryce MOIyIIs), 3eMJIS TIOAKIFOYAETCS YSPHBIM
npoBojioM K BeiBogy GND ¢ 6ykBoii (B) - "Black™.

Puc. 4.3. UroObI 3akpenuts oquH Mo- Puc. 4.4, KperuieHre OJHOTO MOy
JlyJib CBEPXY IPYroro, CHavajga 3akpe- Ha JPyroi
nute JIMH-peiiky cBepxy Moayis.

Ecimm MOAYJIb PACIIOJIOXKEH HJAJIEKO OT 06mero HWCTOYHHUKA ITMTAHHSA, OH MOXCT
OBITH MOAKIIOYCH K OTACJIbHOMY MAaJIOMOIIHOMY UCTOYHUKY.

[Noncoenuuenne Mo Ty K MPOMBIIIUICHHON CETH Ha OcHOBe mHTep(eiicoB RS-
485 BrITONTHSIETCSI 3KpaHUPOBAaHHOM BUTOW Mapoi. Takoi mpoBoj yMeHbIIaeT
HaBOAKHM Ha Kabellb W IMOBBIIIAET YCTOWYMBOCTH CHCTEMBI K COOSIM BO BpeMs
skciutyatarui. OIWH W3 TPOBOJOB BHUTOW Maphl IOAKIIOYAIOT K BBIBOAY
DATA+ mMonysst. DTOT MPOBOJ| KeJIaTesbHO BhIOPATh JKENThIM (0003HaUYeHUE
(Y) - "Yellow" Ha kopmyce Momysist). Bropoii IpoBo H0KeH OBITh 3€JI€HBIM U
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4. PyKOoBOACTBO MO NPUMEHEHUI0

noakaroYathes K BoiBogy DATA- monyns (mpoeon G - "Green"). Ilpu nmuse
BHUTOM napel MeHee 10 M OHAa MOXKET OBITh HEIKPAHUPOBAHHOMA.

Coenunenne npeoOpazoBareinsi ¢ KOMIBIOTEPOM HPOU3BOJIUTCS CTaHapTHBIM
kabeneM - yamuaureneM COM-nopta. PacnipocTpaHeHs! Takke Ha3BaHHS 3TOTO
kabenst "mepexoHoi npsMoit kabenp" u "kabenb Ul MOAKIIOYeHUsT MojeMa'.
CrietyeT OTMETHTb, YTO CYLIECTBYET HECKOJIBKO Pa3HOBUIHOCTEH KaOemei ms
COM-niopTa U HECKOJIBKO THIIOB IIEPEXOJHUKOB. B NaHHOM NpUMEHEHHH MO-
XKeT OBITh HCIIOJIB30BAH TOJIBKO YKA3aHHBIHA BBIIIE THI KaOes.

Puc. 4.5. Monayns cepun NL B nbuieBnaro3anuiieHHoM kopiyce 1P66

4.4. NMpombiwneHHas ceTb Ha OCHOBe MHTepdenca RS-485

Moaynu cepun NL npejHazHaueHbl Ui UCIIOJIB30BAHHUS B COCTABE MPOMBILII-
JICHHOH ceTn Ha ocHOBe uHTep(eiica RS-485, KOTOpHIN HCHONIB3yeTCs IS T1e-
penauu curHana B 000MX HaNpaBJIEHHSX IO JABYM IPOBOAM.
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RS-485 sBnsercs craHmapTHBIM MHTEp(EHCOM, CHENHAIBHO CIIPOSKTHPOBAaH-
HBIM JJIsI IBYHATIPABIICHHON TIepeaaun MU(GPOBBIX JaHHBIX B YCIOBHUIX MHIYCT-
pHabHOrO OKpyXeHus. OH IIMPOKO UCTIOIB3YETCS IS MOCTPOCHHUSI POMBIILI-
JICHHBIX CETCH, CBSA3BIBAIOIIMX ycTpoiicTBa ¢ mHTepdericom RS-485 Ha pac-
crosHud 10 1,2 KM (pemuTepsl MO3BONSAIOT YBEIHIUTh 3TO paccTosiaue). OnHa-
KO TpeOOBaHHs HCKPOOE30MACHOCTH HAKJIABIBAIOT CYIIECTBEHHBIC OTpaHUYC-
HHS Ha JJIMHY TIPOBOJIOB B CETH M KOMUYECTBO MoayJiei. [Ipu mpoekTiupoBaHUH
CEeTH B MEPBYIO OYepelb CIeAyeT PYKOBOJICTBOBATHCS MapaMeTpamMu HCKpobe-
30MAaCHBIX IENEMN.

Ilepenaua curHana mo CeTH SBIAETCS ABYHAIIPABJICHHOM, MHULMUPYEMOU OJ-
HUM BEIYIIUM YCTPOHCTBOM, B KadeCTBE KOTOPOTO OOBIYHO HCIIOJB3YyeTCs
KOMITBIOTEp WJIM KOHTposuiep. Ecim ynpaBisiomuii KOMIBIOTED 10 MCTEYEHUN
HEKOTOPOTO BPEMEHH HE IOJydYaeT OT MOIYJS OTBET, OOMEH IpephIBacTCs H
WHHUIMATHBA BHOBb MEPEIACTCs YIPABIIONIEMY KOMIbIOTEpY. JIF000i MOIYIIB,
KOTOprﬁ HUYEro HE nepeaacT, NOoCTOIHHO HAaXOAUTCA B COCTOSIHUHN OKUIAaHUA
3anpoca. Bemymee ycTpoiCcTBO (KOMIBIOTEp MM KOHTPOJUIEp) HE UMEET ajpe-
ca, BeZJoMbIe (MO/YJIH BBOJa-BBIBOJIA) - UMEIOT.

IIpumenenne moayneit cepun NL B mpOMBINUIEHHOH CETH Ha OCHOBE HMHTEp-
¢eiica RS-485 nmo3BosisieT pacnoNoKUTh MOJYJIU B HEMOCPEACTBEHHON O1M30-
CTH K KOHTPOJHMPYEMOMY O0OOpYJOBaHHMIO M TaKUM 0Opa3oM yMEHBIIHTH 00-
HIyI0 JJIMHY IPOBOJOB U BEIMYHMHY NaPa3UTHBIX HABOJOK HAa BXOJHBIE LEITH.

YHpaBnsiomui KOMObIOTEP ITOAKIIOYAETCSI K CETH 4Yepe3 MCKPOoOe30MacHbIH
npeoOpazoBatens wuHTepdeiica RS-232 B RS-485, mampumep, Momyns
NL-232C, B3pbIBO3aIUIIEHHOTO HCIIOTHEHUS.

JJIsL IOCTPOCHUS CEeTH PEKOMEHIYeTCs MCIONb30BaTh SKPAHUPOBAHHYIO BUTYIO
napy npoBooB. Moayiu MOAKIIOUAIOTCS K CeTH ¢ momoibsto kieMMm DATA+ u
DATA-.

4.5. KoHTponb paboTocnoco6HOCTU U NOPAAOK 3aMeHbl
ycTpoucTBa

KonTpons paboTocIoCOOHOCTH M TEXHHYECKUX XapaKTEPHCTHK MOIYJS TIPH
MPOM3BOJICTBE BBIMOJIHSETCS Ha CHENUAIbHO pa3pab0TaHHOM CTEeHE, T1e n3Me-
PSIFOTCS BCE €r0 MapamMeTphl.
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5. XpaHeHue, TpaHCMOPTUPOBKA U yTUNU3auus

HeI/ICHpaBHLIe MOAyJIM 4O OKOHYaHU FapaHTPIﬁHOFO CpoOKa MOryT OBITH 3aMe-
HCHBI HAa HOBBIC Y U3IrOTOBUTCJIA.

4.6. JencTBnA Npmu oTKase uspenus

le/[ OTKa3¢ MoAyJid B CUCTCME €T0 CICAYCT 3aMCHUTL Ha HOBBIM. ﬂJ’IH 3aMCHbI
H3 MOYJid BBIHUMAIOT KJICMMHBIC KOJIOJAKH, HE OTCOCANHAA OT HUX MPOBOJA, U
BMCCTO UCIOPYCHHOI'O MOAYJId YCTaHABJIIMBAIOT HOBBIM.

3anpewaemca pemonmuposams gviuedwine uz cmpos mooyau. OHH MOTYT
OBITH TOJILKO 3aMEHEHBI Ha TOJHBIC Y U3TOTOBUTENS WJIM TOPTYIOIIEi opraHu-
3anuu. 3aMeHa cpaloTaBIIMX IUIABKUX NpEeNOoXpaHUTeNedl B MOIYISIX MOXKET
OBITH BBIMIOJIHEHA TOJIbKO M3rotoButenem (HUJT AIl).

5. TexHunka 6e3onacHoOCTU

Cormacao I'OCT 25861-83 (CT COB 3743-82) manHOe U3JEIHE OTHOCHUTCS K
npubopam, KOTOpbIEe MUTAIOTCS OE30MACHBIM CBEPXHHU3KHM HAIPSHKEHUEM U HE
TpebyeT crnennanbHO 3alUThl IEPCOHANA OT CIIYYaiHOTO COMPUKOCHOBEHHUSI C
TOKOBEIYIIUMH YaCTSIMU.

6. XpaHeHue, TpaHCNOPTUPOBKa U
yTunusauumsa

XpaHUTb yCTPOMICTBO CleyeT B Tape u3rorosureis. Ilpu ee oTcyrcTBUM HaJ0
IPUHATH MEPBI Ul IPEJOXPaHEHUs] U3Jenus OT IONAaJaHus BHYTPb €r0 U Ha
MOBEPXHOCTH NBLIH, BIArd, KOHAECHCATa, NHOPOIHBIX Tesl. CpoK XpaHeHHs MpHU-
6opa cocrasistet 10 er.

TpchnoanpOBaTb n3ACIne JOMMYyCKACTCA JIFOOBIMHU BUAaMU TpaHCIIOpTa B Tape
HU3IrOTOBUTECIIA.

YCTpoiicTBO HE CONEPKUT BPEIHBIX JUISl 3/10POBbS BEIIECTB U €r0 YTHUIIN3ALMs
He TpeOyeT NMPHUHATHS 0COOBIX MEp.
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7. MapaHTNA nsrotoBuTens

HWJI AIl rapanTtupyeT OecIuiaTHYIO 3aMEHY HEHCIPaBHBIX IMPHUOOPOB B Tede-
HHe 3-X JIET CO JHS NPOJaKH NPH YCIOBHHM OTCYTCTBUHM BHIMMBIX MEXaHHYe-
CKUX MOBPEXKICHUI.

[MTokynaTenro 3ampemaeTcsi OTKPBIBAaTh KPBILKY Kopiyca npubdopa. Ha npudo-
PBl, KOTOpBIE OBUIN OTKPBITHI IT0JIL30BATEIIEM, FAPAHTHSI HE PACIPOCTPAHSIETCS.

HpeTeH3I/II/I HC MPUHUMAKTCA NPHU OTCYTCTBUU B HACTOALICM JOKYMCHTEC MO~
IMHUCHU U 1ICYaTHU TOprIOHIefI OpraHu3anuu.

JocraBka u3aenuil Uisi peMOHTA BBINOJIHAETCA 10 MOYTE WM KypbepoM. [Ipu
MepECHIIKE TTOYTON MPUOOP AOKEH OBITH MOMEIIEH B YNIAKOBKY M3TOTOBHUTEIS
WIN SKBUBAJICHTHYIO €H 10 CTOMKOCTM K MEXaHWYECKHM BO3ACHCTBUSIM,
MMEIOINM MECTO BO BpeMs mepechlIkd. K mpubopy HEOOXOANMO MPHIIOKHUTH
onucaHue Ae(eKTa U yCIOBUsL, IPH KOTOPBIX IPUOOP BBIMIET U3 CTPOSI.

8. CBepeHus o ceptucmkaumm

Mopuyib cepTH(UUNPOBAH Ha COOTBETCTBUE TEXHUUECKOMY pernaMmeHTty Tamo-
JKEHHOT0 coro3a «O 0e30macHoCTH 000pyAOBaHHS I pabOTHI BO B3PHIBOOIAC-
HbIX cpenax» (TP TC 012/2011), ceprudukar

Ne TC RU C-RU.I'b06.B.00208
Mopnyib y0BIETBOPSIET TPEOOBAHUAM CIEAYIOIUX CTaHIaPTOB!

I'OCT 30852.0-2002. DnexkTpoobopyaoBanue B3phiBo3amuiieHHoe. YacTs 0.
OO6mue TpeboBaHwsl.

T'OCT P 51330.0-99 (MDK 60079-0-99). DnekTpooGopyroBaHIe B3phIBO3a-
mmmenHoe. Yactes 0. O0mme TpedoBaHws.

T'OCT 30852.10-2002. OnexkrpoobopynoBaHue B3peiBo3amumiecHHOe. YacTs 11.
Hckpobe3onacHas aJIeKTpuIecKas Lensb i.

T'OCT P 51330.10-99 (M3K 60079-11-99). DnekrpoobopyroBaHIe B3pbIBO3a-
munensoe. Yacte 11. Mckpobe3onacHast aieKTpuiecKas Lerb i.

T'OCT P 52931-2008. I1prOGopsI KOHTPOJISt M PETYIUPOBAHHS TEXHOJIOTHIECKUX
nporieccoB. OOIIIEe TEXHUUECKUE YCIOBHS
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