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1. BBogHas yacTtb

Monynae aBromatuku cepurm NL NL-232C, mpeobOpasoBarensr unTepdeiica,
B3PBIBO3ANIMIIEHHOTO MCIIOHEHUS (nanee — Moayib, cepust NL), BXoauT B Co-
craB cepun NL, pacrpeneneHHOI cucTeMbl cOOpa NaHHBIX W YIPaBICHUS U
UMEET TAKHEC KC, KaK Yy Bcel cepun, HAACKHOCTb, KOHCTPYKTUB, DJIEMCHTHYIO
0a3y, HanpsHKCHUE TUTAHUS, TEXHOJIOTHIO H3TOTOBIICHUS.

1.1. OTnnyme oT aHanoros

Mopynau mporpaMMHO M amliapaTHO COBMECTHMBI C MOAYJISIMU aHAJIOTUYHOTO
nHaszHauenuss ADAM, [-7000, ograko oTIM9ar0TCs CIEAYIOMIAM:

® MOJyJH B3PHIBO3AIIMIIEHHOTO WUCTIONHEHUSI MOTYT IPUMEHSTHCS Ha B3PBIBO-
MOXAPOOIIACHBIX [POM3BOACTBEHHBIX O00BEKTaX OJyiarojapsi COOTBETCTBHIO
I'OCT P 51330.10 (M3K 60079-11-99), TOCT 30852.10-2002 (MDK 60079-
11-99) "Hckpobe3onacHas 3JIeKTpHIecKas Hemb i)

e rana3oHoM pabounx temmeparyp (ot -40 o +50 °C);

e (ojee moapoOHO M KOPPEKTHO OMMCAHBI TEXHUIECKHE XapaKTePHCTHUKH;

® [TOHMXCHHBIM TIOTPEOJIIEMBIM TOKOM;

® PYCCKOS3BIYHOM TEXHUYECKOU MOANEPIKKOM, BBIMOIHIEMON IPOU3BOAUTEIIEM.
Jannoe pykoBoacTtBo omnuckiBaeT Moayib NL-232C, B3pbIBO3alIUIIEHHOTO

WCIIOJTHEHUs], BINOJHsIOMME QyHKIMIO npeodpazoBanust uHTepdeiica RS-232
B RS-485 u 06paTHO, ¢ raibBaHUYCCKON U3OIIAIUCH.

1.2. HasHauyeHue mogynen

Mopnyinb, B3pbIBO3AILUIIEHHOIO UCIIONHEHUS, IPEJHA3HAYECH Il UCIIOJIb30Ba-
HUSI Ha B3PBIBOOIIACHBIX MIPOU3BOICTBEHHBIX 00BEKTaX, B COOTBETCTBHH C yCTa-
HOBIICHHON MapKUpOBKOW B3phIBo3amuThl, Tpeboanusmu ['OCT P 51330.13
neiictyromux «l[IpaBun ycrpoiictBa anmekrpoyctaHoBok» (IIYD 1 7.3),
«[IpaBun TEXHWYECKOH OSKCIUTyaTalldd 3JEKTPOYCTAaHOBOK IOTpEeOHTENCiD
(IIT221I1 1. 3.4), OpyruX HOPMATHUBHBIX ITOKYMEHTOB, PETJIAMEHTHPYIOIINX
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1. BBogHas yactb

MIPUMEHCHUEC 3ne1<Tpoo6opy)101aaHI/m BHE B3PBIBOOIIACHBIX 30H, U HACTOAMIETO
PYKOBOJICTBA I1O 3KCILTyaTalluu.

Moaynb mpefHa3HaueH /s pa3MElIeHUs] BHE B3PBIBOONACHBIX 30H. Y CIOBHS
NpUMEHeHHs1 mpeoOpa3oBatelsi UHTEp(EHCOB M KaTerophuH B3PHIBOOIMACHBIX
cMecel Ta30B W MMapoB C BO3AYXOM - B cooTBeTcTBHHU ¢ TpeboBanusmu ['OCT P
51330.9, TOCT P 51330.11 u "IIpaBun yctpoiictsa snexrpoyctanoBok” (ITYD,
. 7.3)

Hcrounuk nmuraHus npeoOpa3oBaTess JOIDKEH UMETh HCKpOOE30MacHbIe IIeK-
tpuueckue nenu no FOCT P 51330.10 (M3K 60079-11-99), 'OCT 30852.10, a
€ro MCKpoOe30nacHble mapaMeTphl (YPOBEHb HCKPOOE30IacHOH 3IEKTPHIECKOH
LIeNY ¥ HOATPYIINa JIeKTPOoOOpYyI0BaHHUs) JODKHBI COOTBETCTBOBATH Ta0M.1 U
Tabn.2 EX-npunoxenws.

Haznauenmem monmyns sBisieTcst mpeoOpasoBanue nHTepdeiica RS-232 xommb-
foTepa WM KoHTposutepa B uHTepdeiic RS-485 u nepenava curHaia u3 B3pbIBO-
0e30MacHOi BO B3pHIBOOIMACHYIO 30HY. MO/IyJib aBTOMAaTHYECKH BBHIOHPAET CKO-
pPOCTh M HampaBieHWe Iepenadd; GopMmar HepeJaBaeMbiX JaHHBIX HE UrpaeT
pou.

Mopynau MOTYT OBITH HCIOJIB30BaHBI Ha B3PBIBOOIACHBIX MPOU3BOJCTBAX, B
cucteMax O€30MaCHOCTH, OJIOKMPOBKH, CHTHAJM3AIMH W TPOTHBOABAPUIHOMN
3amuThl (ITA3).

1.3. CocTaB U KOHCTPYKLUMA

Moaynb COCTOMT W3 OCHOBAHHMsS, IEYAaTHOW IUIATBl W KPBILIKH, KOTOpas
MPUKPEIUISETCS K OCHOBAHUIO JIByMsl BUHTaMU, a TAK)KE CHEMHBIX KIIEMMHBIX
konomok (puc. 1.2 - puc. 1.3). Kpslmmka He mpeaHa3sHauyeHa A Cbema
OTpEeOUTEIIEM.

Cvemubie KiemMmHble KOA0OKY TIO3BOJITIOT BBIIOIHUTE OBICTPYIO 3aMEHY MOIY-
751 6e3 OTCOEAMHECHMS IOJBEICHHBIX K HEMY MPOBOJOB. sl OTCOEIUHEHUS
KJIEMMHBIX KOJIO/IOK HY>KHO NOTSHYTH 32 KOJIOAKY B HalpaBJICHUH BIOJb KOP-
yca MOJyJIs.

Kopryc BBINOIHEH U3 yIapONpPOYHOro MOJKACTHPOIA METOAOM JIUThs MOJ IaB-
JleHueM. BHyTpu Kopiyca HaxoAuTCs IedaTHas Iuiata. MOHTax I1aThl BBIIOJI-
HEH I10 TEXHOJIOTMM MOHTAka Ha IIOBEPXHOCTb.
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1. BBogHas yactb

MOJNIB3YSI T€ YK€ OTBEPCTHS, YTO W JJIS KPEIUICHNS BEPXHEH KPBIIIKHA MOIYIS K
ero ocHoBanmio. Ha 3akpemiennyio DIN pefiky oOBIYHBIM CIIOCOOOM KpEmsT
BTOpOW MoOIynb. [lma mckimrodeHust IBHKEeHHS Monyis Baomb DIN-peiixm mo
KpasiM MOJYJISI MOYKHO HCIIOJIb30BATh CTAHAAPTHBIEC 3a)KUMBI.

1.4. Tpebyembin ypoBeHb KBanudukauum nepcoHana

s mpaBUIIBHOTO HCTIOJIB30BAHUS B3PBHIBO3ALIUIIIEHHBIX MOAYJEH IMepcoHal,
BBITOJTHSIOIIMA MOHTaX MOJYJIEH, I0JKEH 3HATh:

- 'OCT P 51330.0 (M3K 60079-0-99), I'OCT 30852.0-2002 (MDK 60079-0-
99)"3nekTpoobopyaoBaHue B3pbIBO3anueHHOe. O0mme TpeboBanus";

-T'OCT P 51330.13 "DnexkTpoycTaHOBKH BO B3PBIBOONACHBIX 30HaxX";

-TOCT P 51330.10 (M3K 60079-11-99), TOCT 30852.10-2002 (M3K 60079-
11-99) "HUckpobe3onacHas dJIeKTprYeCKas 1erb i,

- TOCT P 51330.16 "IIpoBepka u TEXHUYECKOE OOCITY>KUBaHHE IJIEKTPOYCTa-
HOBOK BO B3PBIBOOIIACHBIX 30HaX";

-T'OCT P 51330.18 PemoHT 1 mpoBepKa 3JIEKTPOOOOPYIOBAHNS, HCIIOIB3YEMO-
T'0 BO B3pBIBOOTIACHBIX 30HaX";

-11YD, 1. 7.3,

- [IpaBuna TeXHWYECKOH SKCIDTyaTallMd >JCKTPOYCTaHOBOK MoOTpeOuTeneit
(IITOOII ru. 3.4);

- [1b 09-540-03 u npyrue JOKYMEHTBI 10 IPUMEHEHUIO CPEJICTB aBTOMATHKU Ha
B3PBIBOIOXKAPOOIACHBIX IPOU3BOACTBEHHBIX OOBEKTAX;

- BOIIPOCHI B3prBO6e3OHaCHOCTI/I, H3JIOKCHHBIC B HACTOALIEM PYKOBOJACTBC IO
OKCIUTyaTaluu,

Ilepconan nomkeH UMETh yaocToBepeHHe PocrexHam3opa, MOATBepKIaroIiee
3HaHUC YKa3aHHBIX BHIIIC HOPMATHBHEIX JTOKYMEHTOB.

MOZ[yJ'IB HC UMCCT HGHCP‘I, HaxXoAsAIUXCs oA OMaCHbIM JIA ’KU3HU HAIIPSIKCHU-
M.
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1.5. MapkupoBka

Ha numieBoit manenn MOy yKa3aHa €ro MapKa, MapKHPOBKa B3PBIBO3AIIHTEL,
HanMeHoBaHue n3rotosuresst (HUJI AIT), 3Hak cOOTBETCTBYSI, HA3HAUCHHE
BBIBOJIOB (KJIEMM), TapaMeTpsl uckpooeszonacHsix neneid mo 'OCT 30852.0-
2002 (M3K 60079-0:1998), TOCT 30852.10-2002 (M3K 60079-11:1999) IP
CTETIeHb 3aIIUTHI 000JI0YKH, HOMEp cepTu(HKaTa 1 HAMMEHOBaHHUE OpraHa 110
cepTu(UKaIKN B3PHIBO3ALIMIIIEHHOTO 000PY/I0BaHuSI.

Ha oGpaTHO# cTOpOHE MOIyJIsl YKa3aH IMOYTOBBIN U 3JCKTPOHHBIA aipec U3ro-
ToBUTENA, TelaedoH, (akc, BIOCANT, JaTa M3TOTOBJICHUS W 3aBOICKOW HOMED
H3ICITHUSL.

NL-232C 9



1. BBogHas yactb
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Puc. 1.2. TabapuTHBIH YepTEK MOIYIIS.
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Puc. 1.3. T'abGapuTHBII YepTe:K MOZYIA C
kperuteHreM k DIN-peiike. Bun cOoky.

1.6. YnakoBKa

Monynb yHakoBBIBAa€TCS B CIIEIMAILHO M3TOTOBICHHYIO KapTOHHYIO KOPOOKY.
YnakoBKa 3alyiaeT MOAyJIb OT MTOBPEXICHUN BO BpeMs TPAHCIIOPTUPOBKH.
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2. TexHU4Yeckue gaHHbIe

1.7. KoMnnekT nocTaBKu

B KOMIIJICKT ITIOCTaBKU MO}IyJ’lf{ BXOIOUT.
®  CaM MOJIyJIb;

® TIaCIopT;
® yIIaKOBOYHAaA Tapa.

2. TexHu4yeckme naHHble

2.1. NapameTpbl UCKpoGe3onacHbIX Lenen

B3speiBoonacusie cmecu o 'OCT P 51330.11..... kateropust | wmu 1A, 1B, 11C
Buj B3pbIBO3AIIUTHI ....... UCKpOOe30acHast JIEKTPUUECKast [ETIb YPOBHS «iay
MapKHPOBKa B3PBIBOBAIIATEI «....vevververeerenseneess [Exia]lIC/1IB unu [Exia]l
Crenenb 3aiUThI 000JIOUKH HO ['OCT 14254 .. uuuiiiiiiiiiiiiiiiiiicciiiiivieeeen, IP20
MakcumanbHoe HanpspkeHne U, neneit matepderica RS232, B 250
[MapaMeTpbl BXOJHBIX CUTHAJIOB ............... B cTaHgapTe untepdeiica RS-232

[MapameTpsr nckpobezonacueix meneit mo 'OCT P 51330.10 (MBK 60079-11-
99), 'OCT 30852.10-2002 mpuBeneHsl B Tabmmie 1.
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Ta6muma 1. [TapamMeTpsl HCKPOOE30TIACHBIX IIeTIeH

MapkupoBKa B3pbI-

BO3AIIHThHI
Ha3znauenue neneid o O =
T T | X
< < W
w =B
Henb nutanust MmoayJs (kaemmsl +Vs, GND)
MaKCHMalIbHOE BXoiHOe HanpspkeHue U;, B 14 14 14
MaKCHUMAaJbHBIA BXOJTHOM TOK |j, MA 700 700 | 1300
MaKCcUMaJlbHas BXOJIHasi MOIITHOCTE P;, BT 6,5 6,5 13
MaKCHMaJlbHasl BHYTPEHHSISI HHIYKTUBHOCTS L, MK H 10 10 10
MaKCUMaJlbHasi BHyTpeHHssl eMKocTh Cj, nd 40 40 40
Hens uarepdeiica RS-485 (kaemmbr DATA+,
DATA-) B pe:kuMe nepeaayun
MaKCHUMalIbHOE BBIXOIHOE Hanpspkenue U, B 75 75 75
MaKCHMaJIbHBIA BBIXOAHOMN TOK |,, MA 150 150 150
MaKCHMallbHasl BBIXOJ(HAs MOIIHOCTH P, BT 0,3 0,3 0,3
MaKCHUMallbHasi BHEIIHSS HHAYKTHBHOCTH L,, M['H 6 15 20
MaKcHUMaJibHas BHEIIHsA eMKocTh C,, MKD 5,0 0,85 26
MakcumainbHoe oTHomenue L,/ R, BHemHe# nemnwm c
pacnpeneneHHBIME TapaMerpaMu, MKl 'H / Om 500 125 | 1600
Hens unteppeiica RS-485 (kaemmbr DATA+,
DATA-) B pexkxuMe npuemMa
MaKcHUMallbHOe BXoHoe Hanpspkerue Uj, B 14 14 14
MaKCHMaJIbHBIA BXOIHOM TOK |j, MA 150 150 150
MaKCHMaJibHasl BXOHast MOITHOCTE P;, BT 0,6 0,6 0,6
MaKCHUMallbHasi BHYTPEHHAS UHIYKTUBHOCTG L, MK['H 20 20 20
MaKCHMaJlbHasi BHYTpeHHsisl eMKocTh Cj, HD 6 6 6
VYcnoBus sKcIIyaTaluu:
- TeMneparypa BHEITHEH CPEIBL, "C......coovvvvvvrerieeriinnnenne ot —40 go +50
- OTHOCHUTEIIBHAS BIIAXKHOCTD, Y0. . uvuiiiiiiiiiiieeeeeiiiiieeeeesiinnneessnsnnnns o 95
- arMoc(epHoe aaBieHue, KIla ...........ooooeviiiiiiiiin.. 84...106,7
[a0aPUTHBIC PABMEPBL, MM ....o.veerveieasresrensreressessnsssesseessesseessesensesnennes 33*123*76
AV E-XoIo 10 Y (01121 6 T & (PP PO He Ooxee 0,5

NL-232C
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2. TexHU4Yeckue gaHHbIe

2.2. dKkcnnyaTauMoHHble CBOUCTBA

Moaynb XapakTepu3yeTcsl CIAeAYIONUMH OCHOBHBIMU CBOMCTBAMH:

HMEET 3aIIUTY OT:
1. HempaBWIHLHOTO MOKIIOYEHHS MOJISIPHOCTH NCTOYHHUKA MTUTAHUS;
2. TeperpysKH Io TOKY Harpy3KH;
3. DJIEKTPOCTATHUECKHX Pa3psiioB co CTOpOHBI nopra RS-485;
4. meperpeBa BEIXOJHBIX KackanoB mopra RS-485;
5.  KOpOTKOTO 3aMbIKaHHs KjaeMM mopTa RS-485;
Cnedyem _ommemumy, Ymo npu_uUcnonb308aHUU CUCIMEM C UCKPODE30NacHbl-
MU_yenamu_yciogus cpabambvlaHus MHOSUX U3 NEePEeHUCIEHHbIX 3auium He
MO2Yym_HACMYRUMb, NOCKOIbKY 8 UCKPOOE30NACHbIX Yensax NPUHAmbl 00Nl
HUMENbHbIE MepPbl_3auuim_NiaeKumMyu npe0oXpaHumensiMy_Om _no8bIUEHHbIX
HANPANCEHUN, MOKO8 U MOWHOCIU;
HUMEET T'aJbBaHMYECKYIO M30JIIIUIO C TECTOBBIM HAIIPSHKEHUEM HM30JISILUH
2500 B;
JIOITyCKAET JIF000e HAIpsDKEHHE MUTaHus B quamnasoHe ot 12 no 13,3 B;
MOAJICPKHBACT JOOYI0 CKOPOCTh 0O6MeHa uepe3 mopt RS-232/485 no
115200 6ur/c. CkopocTh 0OMEHa ONpEIeNseTCs U MOIIEeP>KUBAETCS aBTO-
MaTH4ECKH;
HapaboTka Ha oTka3 He MmeHee 100 000 gac.;

Cwm. Taxoke 1. 2.3.

2.3. NpepenbHbIe yCNoBUs 3KCnyaTaumMm U XxpaHeHus

MOZlyJ'll/l HE MOBPEIKAAIOTCA NPHU CICAYIOIUNX MPCACIbHBIX YCIOBUAX!

OTHOCHUTEIbHAS BIAXKHOCTE HE Oonee 95%;

BuOparyu B guana3one 10-55 I'u ¢ ammumatynoit He 6omee 0,15 mm;
KOHJICHCAIlMs BJIAard Ha mpubope He nomyckaercs. s mpuMeHeHHs B yc-
JIOBHSIX C KOHJICHCAIIMCH BJIard, B YCJIOBHSIX MbLIH, O[S, OPBI3T WIH MO/
BOJIOI MOJTYJIb CJICAYET MOMECTHTh B JIOTIOJIHUTEIIBHBIN 3aIIUTHBIA KOXKYX C
COOTBETCTBYIOIICH CTENEHBIO 3alUTHI, cM. "EX-Tipuioxenue";

MOJIyJTH HE MOTYT SKCIUTYaTHPOBAThCS B CPE/ie T'a30B, BHI3BIBAIOIINX KOP-
pO3UI0 MeTaIa;

MIPOAOIDKUTEIHHOCTE HETPEPHIBHYIO paboTHI - 10 reT;

CPOK CITy>KOBI m3enus - 20 JerT;

ONTHUMaJIbHas TeMIeparypa xpaHeHus +5...+40 °C;
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e MpenenbHas TemnepaTtypa xpaHenus -40...+85°C.

2.4. TexHn4yeckue napameTpbl

Tabmuna 1. [Tapametps! Momyst I

u remneparype -40...+50 °C

IMapamerp

3HaveHue
napamerpa
(-40...+50
OC)

IIpumevanne

Iapamempor nepedamuuxa nopma RS-485

3amura OT meperpeBa BbI- Ectp [IpenoxpaHsieT BbIXOHbIE KacKaJlbl
XOJIHBIX ~ KaCKalOB IIOpTa OT MEperpeBa B Cliydyae NpPOJIOJDKU-
RS-485 TEJIHHOIO0 KOPOTKOTO 3aMbIKaHUS B
mmHe RS-485.
3amura 0T KOPOTKOrO
3aMBIKAHUS KJIeMM MOpTa Ectp
RS-485
3ammra OT 3JIEKTPOCTATH-
YECKOTro paspsijia U BHIOPO-
Ectp
COB Ha KieMMax mnopta RS-
485
OnpenensieTcs: CyMMapHOH €MKO-
He 6onee | CTbIO U HHAYKTUBHOCTBIO HArpy3KU
Harpy3ounast ctocoGHOCTB .
32 nopra M3 YCIIOBUH HCKpoOe3omnac-
HOCTH
HMuddepenumansaoe  Bbl- | ot 1,5 o | Ilpy conpoTHBICHUM Harpy3kuh OT
XOJTHO€ HANPSDKEHUE 5B 27 OM 10 OECKOHEYHOCTH
CundazHoe HampspKeHUE Ha
3@KMMax B PEXUME Iepe ot -7 0
p P +12B
Ja4u
Tok xopoTkoro 3ambikanus | ot 35 mo
BBIXOJIOB 80 MA
Hampspkenue — norudeckoit
p 4B Tok Beixona -4 MA
€IMHUIIBI HA BBIXOJIC
Hanpspkenne ormdaeckoro
P 0,4B Tox BeIxoga +4 MA

HYJIsI Ha BBIXOAC

NL-232C
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3. MprHUMNbI NOCTPOEHUA

Iapamempor npuemnuxa nopma RS-485

YPOBEHb TOTUIECKOTO HYJIS or-0.2 10 JuddepeHnmansHoe BXOJAHOE Ha-
[OpTa B PEXKUME IpremMa +O,’2 B npsokenue. Ilpu cuH(pasHOM Ha-
npspkeHuu ot -7 B mo +12 B
I'ucrepesuc no Bxoxy 70 MB
BxopaHoe conpoTuBieHue 12 kOm | TunoBoe 3HaueHue
BxoaHo# TOK 1 MA MakcuManabHOE 3HaUeHUE
Iapamempol yeneii numanus
Hecrabumu3upoBaHHOEe — HampsiKe-
D Hue. JlomyckaroTcs — ITyJdbcaluu
Hanpsxenne nuTaHus OTI 3 Bﬂo pa3smaxoMm 110 5 B, He BeIBoAsIIKE
HanpsDKeHHE 3a TIPeeNbl AHana3o-
Ha 12...13B
HoTpedasiemasi MOITHOCTH 0,6 Bt He Gonee

Ipumeuanue k mabauye

1.

2.

3.

ITpn o6psIBe MMHKMU C MpUeMHOM cTOpoHEI mopta RS-485 npuemnnk moxassiBaer
COCTOSIHUE JIOTHIECKON €ANHHUIIBI.

Wmnenanc Harpy3ku noprta RS-485 nomken 6b1Th paBen 100 Om.

Monyan nuTalTes OT MCTOYHMKA nuTanusa NL-12V, B3pbIBo3alminiéHHOro
HCMOTHEeHHsI, KOTOPbIii NMPH BepPOSTHBIX MOBPEXKICHUSIX HMeeT MaKCHMAb-
HBII TOK BbIX0zia He Ooaee 0,5 A npu mapkuposke [Exia]IIC/IIB X nim 1,0 A
npu mapkuposke [Exia]l X n nanpsizkenue He 6osee 13,3 B. Kpome Toro, npu
NPAaBUJILHOM MOHTAKe CHCTEMBbI IapaMeTPhbl BHEIIHUX 1ieNeil He MOr'yT BbIXO-
OUTH 32 TPAaHHUIBI, yKa3aHHble B 1T 2.1. TlodTomy yciioBHs cpaGaThIBaHHs He-
KOTOpbIe 3aIUT MOTYT HUKOI/1a He HACTYIHUTh.

MaxkcumalibHble TapaMeTphbl, YKa3aHHbIe B 3TOi Tal.uie, IBJASIOTCS MaKCH-
MaJIbHBIMH M3 YCJI0BMii coXpaHeHHs1 padoTocnoco0HOCTH NMpHOopa, HO He H3
YCJI0BHii HCKOPOGe30acHOCTH, M. 1. 2.1.

NMpuHUUNbI NOCTPOEHUA

Moaynu UCTIONB3YIOT HOBEHIYIO DJIEMEHTHYIO 0a3y ¢ TeMIlepaTypHbIM Juara-
30HOM 0T -40 1o +85°C, mMOBEpXHOCTHBIN MOHTaXX, UMEIOT KOPIYyC M3 YAapo-
mpoyHoro nojuctuposa win ABS mnactuka.

B Mojysie HCmosb30BaHbl TOJIBKO BEICOKOKAYECTBEHHBIE KOMILIEKTYIOIIHE TIPO-
M3BOJHUTENEH ¢ MHPOBOW H3BECTHOCTHIO, Takux kak Atmel, Analog Devices,
National Semiconductor, International Rectifier, Bourns, u mp.
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3.1. OnucaHue cpeacTB obecneyeHuUsi B3pbIiBO3aLUTbI

Monayns npeanasHadeH Juis kperieHuss Ha DIN-peiiky BHe B3pBIBOOIACHBIX
30H.

I/ICKp06€30HaCHOCTL BBIXOIHBIX ueneﬁ npeo6pa3OBaTen$1 obecrieurBaeTcs cie-
AYHOILIMMHA CPEACTBAMU:

® BBIXOJHBIC lenu uHTepdeiica RS-485 ranpBannueckn pa3Bs3aHbl OT BXOIHBIX
neneir RS-232 onrponamu. DnekTpudeckas MPOYHOCTH M3OJSIMH MEXIY BXO-
JIOM M BBIXOJIOM OINTPOHA BBIACPKMBAET UCIBITAHUE ITEPEMEHHBIM HAIPSIKEHH-
em 2500 B o TOCT P 51330.10 (MBK 60079-11-99), TOCT 30852.10;

® HCKpOOE30MacHOCTh BBIXOJHBIX HMCKPOOE30MmacHBIX IeTnei mpeodpa3oBaTes
obecrieunBaeTcst OrpaHNYEHHEM TOKa W HANpPsDKEHUS! B HOPMaJIbHOM M aBapuid-
HOM peXuMax pabotel mo 3HaueHuid, pomyctumbix [OCT P 51330.10 (MOK
60079-11-99), TOCT 30852.10 mnst anexrpoobopynoBanus moarpymi 1IC win
IIB umu rpynnel I. B cxeMe UCKpO3aluUThl A1 OrPaHUYECHMs] TOKA U HAIPsIKe-
HUSI IPUMEHEHBI TPYOKIBI JyOIHMPOBaHHBIE CTAOMINTPOHBI M PE3UCTOPBI.

® JJICKTPUYCCKUC 3a30pbl, IMYTU YTCUKH, DJICKTPUUCCKAd MPOYHOCTH MU30JISAUN
MCKIY DJICKTPUUCCKUMU DJIEMCHTaAMU U LECTIAMU COOTBCTCTBYIOT Tpe6OBaHI/IﬂM

T'OCT P 51330.10 (MDK 60079-11-99), TOCT 30852.10;

® TOKOBEAYIIME JOPOKKHA U HABECHBIE 3JIEMEHTHI IIJIaT 3allMIIEHbl OT BO3JEH-
CTBUI OKpYKarOILLEN cpeibl 3aIMBKOM KOMIIAYHIOM,;

® 3JIeKTpUYECcKas Harpy3Ka >JIeMEHTOB pa3BA3KK He NPEBHIIaeT 2/3 HOMHHAIb-
HOTO 3HAYEHHs TIPH HOPMAaJFHON W aBapHifHOW paborte Momyins. Mckpo3amut-
HbIC DJIEMEHTBHl HMEIOT TPOHHOE pe3epBHPOBaHHE B COOTBETCTBHHM C TpeGOBa-
musmu TOCT P 51330.10 (MK 60079-11-99), TOCT 30852.10 mns uemneit
YPOBHS «iay;

® MaKCHMaJlbHblC 3HAYCHHS CYMMapHOW €MKOCTH W MHAYKTUBHOCTH ISl BBI-
xoaHO# 1enu uHTepdeiica RS-485 ycranosneHsl ¢ ko3dduimenrom Oe3omac-
HoctH 1,5 B coorBercTBHM ¢ Tpeboanusimu ['OCT P 51330.10 (MOK 60079-
11-99), T'OCT 30852.10, st iCKpoOE30MaCHBIX IIETEH IEKTPOOOOPYAOBAHUS
noarpynn 11C uu 1I1B nnu rpynnst [

® KJIEMMHBIC COCTUHUTENN 00SCICUHBAIOT HAIEKHOE M MOCTOSHHOE COCIHHE-
HHE BHEITHUX MCKPOOE30MacHbIX 1eneid. B 3aBUCHMOCTH OT yCIIOBHH dKCILTya-
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3. MprHUMNbI NOCTPOEHUSA

Talluhu M HCKIIHOYCHUA 06pa30BaHI/I$I KOHACHCAaTa HNpeAyCMOTpEHA HJOIOJHU-
TeJIbHAasA BO3MOXXHOCTb MOHTaXa MOAYJIA B 3aIIUTHOMN 000JI0YKE CO CTENEHBIO
IP 65 mo 'OCT 14254;

® Ha KopIryce Hp€O6pa30BaTeJ'IH YKa3zaH HOMEDP CCpTI/I(l)I/IKaTa 1 HAUMCHOBAHHC
Ooprana 1o CCpTI/Iq)I/IKaL[I/II/I B3PBIBO3AIUIIICHHOTO 060py/10}3aH1/I;1.

3.2. MpuHUMN gencTBUNA

OcHOBHO# 4YacTbio Moayist (puc. 3.1) sBisieTcss MUKPOKOHTPOJUIEP, KOTOPBIit
ABTOMATHYECKH OIpEJessieT HalpaBlieHHe M CKOPOCTh Mepeslaud CHrHajia, a
TaKKe BBINIONHSET IpeodpazoBanue nuHrepgeiica RS-232 B RS-485.

! Maonupyrowymii '
i npeobpasopatens !
! HanpsXeHns i
1 + !
! Perynatop [—4+Vs
1
E 1 HanpsXkeHWs $GND
1
! :
! '
: 1
1
| - :
i » 5 :
v = OnTudeckuit 5 \
TXD ¢—f % naonaTop Ty + '
| ol Q_g —?Data“'
RxDé— & Mwukpo o x '
! oo kowTponnep €S t Data-
| 2 2 !
1 O [«% :
GND¢+— 35 C !
| C !
! 1
l :

Puc. 3.1. CrpykrypHas cxema mozayist NL-232C

3.3. CTpyKkTypa moayns

Monyib COOEpKUT BTOPUYHBIA UMITYJIBCHBIM UCTOYHMK IUTAHUSA, [IO3BOJIAIO-
K peoOpa3oBbBIBaTh HANPSDKEHNE TIMTaHUs B Hanpshkenue +5 B. MuTepdeii-
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cel RS-232 u RS-485 BbINONHEHBI Ha CTAaHJIAPTHBIX MHKpOCXeMmax (QupMsbl
Analog Devices, ynonerBopsirominx cranaaptam EIA u uMeomux 3aiury ot
JIEKTPOCTATUUECKHUX 3apsiioB, OT BHIOPOCOB Ha JIMHUM CBSI3U, OT KOPOTKOTO
3aMBIKAHHS M OT NepeHanpshKeHHs. JJONOIHUTENBHO B MOJIYIISX MCIIOIb30BaHA
TIO3HUCTOPHAs 3aIUTa OT MEepeHaIpsHKEHNs Ha KieMMax rnopta RS-485.

IloxoaeBka pazbema DB-9 nmopra RS-232

KonTakr Henn

1 He ucnons3yercs

IlocnenoBatenbHbIE JAaHHBIE — BBIXO nepeaaTyrnka npeo6pa3o—
BaTciiAa

N

IlocnenoBarenbHble JAHHBIE — BXOJ, MMpUueMHHKa npeo6pa303a—
TCIIA

He HCIOJIb3YCTCA

3emisa

He ucnons3yercst

He ucnonszyercst

He ucnonszyercst

|Vl b~| W

He ucnonszyercst

4. PykoBoACTBO NO NPUMEHEHUIO

4.1. NpaBuna B3pbIBO6E30MaCHOCTH

IIpu MOHTa)e CHCTEMbI aBTOMATHKUA MOIYJIH C MapKHPOBKOW B3PBIBO3AILIUTHI
[Exia]lIC/IIB wmu [Exia]l (mpeobpasosarens untepdeiica NL-232C, B3pbIBO-
3aUIIEHHOTO MCIOMHEHUs, U 00K nmuTanus NL-12V, B3pbIBO3aIUIIEHHOTO
UCIIOJIHEHUSI) PAcIioIaraloTcsi BHE B3PBIBOOIIACHOW 30HBI, @ MOIYJIM C MapKH-
poskoii 0ExiallCT6 X wiu OEXiallBT6 X unu PO Exial X moryt pacrnonarars-
sl Kak BHYTPH B3pBIBOOIIACHOM 30HBI, TaK H BHE ee (puc. 4.1).
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4. PykoBOACTBO MO NPUMEHEHUIO

[lepen mpuMeHeHHEM MOyl HEOOXOIUMO YTOYHUTH TPEOYeMyI0 MapKHUpPOB-
KY B3PBIBO3AIIUTHI, IIOCKOJIBKY ITapaMeTphl MOAYJIEH CYIIECTBEHHO Pa3INdaroT-
cst uist moarpyn C u 1B u rpynmst 1.

[Ipexne 4eM NpUCTYNHTh K MOHTaXXy MOAYyJEH, He0OOXOANMO MPOBEPUTH Map-

KHPOBKY B3PBIBO3ALIUTHI, & TAKIKE YOSTUTHCS B IIEJOCTHOCTH KOPITYCOB MOMY-
JIel.

Heo6xoanMo KOHTPOIMPOBAaTh CyMMapHYIO €MKOCTb M MHIYKTHBHOCTb MPOBO-
JIOB, MOJKITIOYAEMbIX K MCKPOOE30MacHBIM KJIEMMaM MOJYJeH W BHYTPEHHIOIO
€MKOCTh ¥ HHAYKTHBHOCTb NPUCOCANHAEMOro 000pyaoBaHus (cM. 1. 2.1).

RS-485
| 12B, 0,9A
> x m_
0= =T
(O] > O%
N O X N =W
QEE T ©%
S J % =< P'e P's
-
2gi| |2 4f x| xx x5
ohE ohE ohE
o l_=><’ I—:x ><|—=>¢
8 Ogu Oguw Owuw
& ==0 =%0 $Ex0
UI) RLATINN —wa o= o
h ~220B ne sy ge = 2'u’j°s
o=C o=C o =8
Unn Es ES- ES
~127 B

Fala [SESEsEsTS =ty

HEBSPI:IBOOI'IaCHaﬂ 30Ha BSprBODHaCHaﬂ 3oHa knacca 0

Puc. 4.1. briok-cxema UCKpoOe30IacHO CHCTEMBI Ha IJIaHE B3PHIBOOMIACHBIX
30H

CyMMma MakcuMaibHOW 3¢ QeKTHBHON BHyTpeHHe# emkoctd Ci Kaxaod co-
CTaBHOM 4acTH UCKPOOE30IIaCHOIO 3JIEKTPOOOOPYHROBAHHUS M €MKOCTH Kabems
(xabenn 0OBIYHO PACCMATPUBAIOT KAK CKOHLEHTPUPOBAHHYIO €MKOCTb, PABHYIO
MaKCHMaJIbHOM €MKOCTH MCXKIY ABYMS CMCKHBIMU )KI/IJ'IaMI/I) HC IOJIKHaA Ipe-

BbIIIIaTh MAaKCUMAJIbHOI'O 3HAYCHUA CO, YKa3aHHOI'O Ha HI/I].[SBOﬁ HaHeJIx MOy~
JIA.
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Cymma MakcuManbHOH 3 dekTHBHON BHYTpeHHEH MHIYKTUBHOCTH Li Kakmoi
COCTaBHOW YacTH MCKPOOE30IIacHOTO 3JIEKTPOOOOPYI0BAHHS U HHAYKTHBHOCTH
Kabens (kabenn OOBIYHO paccMaTpHUBAIOT KaK CKOHIIEHTPHPOBAHHYIO HWHIyK-
TUBHOCTb, PaBHYI0 MaKCHUMAaJbHOM WHIYKTHMBHOCTH JIByX MAaKCHUMallbHO YyjAa-
JICHHBIX JPYyT OT Apyra Wil KaOeis) He JOJDKHA NPEBHINIAaTh MaKCHUMaJIbHOTO
3Ha4yeHus L0, yka3aHHOTo Ha JIMLEBON MaHEIH MOy

Ecmm nogkmogaemoe k Moayisim NL nckpobe3onacHoe 3JIeKTpooOopyIoBaHre
He o0nanaeT 3pPEeKTUBHON MHAYKTUBHOCTHIO, & HA MOAYJIE YKa3aHO 3HAauYeHUE
otHomeHus L/R, To mpu 3Hauennn otHomeHus L/R kaberns, m3mepeHHOrO Me-
KOy €ro ABYyMsS MaKCUMAJIbHO YAAJICHHBIMH APYr OT JApyra XWJIaMu, MCHBIIEC
9TOTO 3HAYEHHs, HET HEOOXOAUMOCTH 00ecreunBaTh BEITIONHEHHE TPEOOBaHUS
K Lo.

Hanpumep, nnst ucrounnka nuranusi NL-12V ¢ mapkuposkoii [Exia]llC cym-
MapHas €MKOCTh Ka0eJsl M COCAMHEHHOTO C HUM 00OpYyJOBaHMS HE JOJDKHA
npebimate 0,45 Mx®, uHIyKTHBHOCTD - 50 MK['H (cM. PO momyns NL-12V).
ITpu tunoBom 3HaueHuu emxocTH kabens 100 nd/m u mHAyKTHBHOCTH 0,3
MK['H/M orpaHHYeHue JUIMHBI Kabesst 10 JOIMYCTHUMON €MKOCTH cocTaBisieT 4,5
KM, TI0 JIOTTyCTUMOW MHAYKTHBHOCTH - 166 M. KommdecTBo MomyseH, moakito-
YEHHBIX K OJJHOMY HCTOYHHKY IHTaHHsS, Oy[ET ONpPEAENAThCS BBIXOJHBIM TO-
KoM nctouHrka mutanus (0,5 A), TOCKONBKY NpH TOKE MOTPEOICHNS aHAIOTO-
BBIX Moaynel 60 MA K OZHOMY MCTOYHHUKY MHTaHHS MOXET OBITH MOJKIIOYEHO
He Oomee 8 momyneil. I yBeNWYEHHS KOJTMYECTBA MOIYJIEH B CETH MOXKHO
UCTIONIb30BaTh HECKOJIBKO NCTOYHUKOB ITUTAHMS.

[[J'l}l BCEX HUCIOJb3YyEMbIX Kabeei JOJI2KHBI OBITH U3BECTHELI UX IIOTOHHAS €M-
KOCTb U UHAYKTHUBHOCTDH JI pacucTa o61ue171 C€MKOCTH U MHAYKTUBHOCTHU Kabe-
8. Ecnu ot napaMeTpbl HECU3BECTHBLI, B pacY€TC HCHOJIB3YIOTCA HAUXYAIINC
3HAYCHUA 3TUX IMapaMCTPOB, YKa3aHHbIC U3TOTOBUTECIICM Kabes.

B 30Hax knaccoB 0, 1 10/KHBI NPUMEHSTHCS. IPOBOJA M KaOeNn TOJNBKO C M-
HBIMU XuIaMu. B 30He kiacca 2 pomyckaercs NpUMEHEHHE MIPOBOJIOB U Kale-
JIEH ¢ ATIOMUHHUEBBIMY KHIIAMH.

Bo B3pBIBOOMACHBIX 30HaX BCEX KJIACCOB 3allpelIaeTcsl MPUMEHEHHE MPOBOIOB
" Ka0esel ¢ MOIUAITHICHOBON H30JISIIUEN I 000T0YKOM.

ITpoBepsTe compoTuBieHue npoBoa (kademns). Eciu oTHOmEHNE HHIYKTHBHO-
CTH K COIIPOTHBIICHHIO MEHbIIE YKa3aHHOTO Ha MepenHEel MaHelu MOAYJs, TO
HHAYKTUBHOCTh MOKHO HE NIPUHUMATh 110 BHUMaHHUE.
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4. PykoBOACTBO MO NPUMEHEHUIO

3HaueHust HOMyCcTUMOTo BXxoauoro Hampspkerus Ui, BxomHoro Toka li u Bxox-
HOI MomHOCTH Pi Ka)XIoro MOmyssi TOJDKHBI OBITH HE MEHEe COOTBETCTBYIO-
mux 3HadeHnit Uo, 10 i PO cBsi3aHHOTO ¢ HUM 000pyIOBaHUS.

B mckpoOe30macHBIX 3JEKTPUUECKUX ILEIMAX MOTYT HCIIONB30BAThCA TOJBKO
M30JINPOBaHHBIE Kabemu. V30Isammsa MexXay KiTaMu Kabems, MeXIy KIIaMHu U
9KPAHOM M MEXAY KMIaMHU U 3a3eMJIEHUEM 3KpaHa JOJDKHA BbIIEP)KATh UCIIBI-
TaTenpHOE HampsbkeHue He MeHee 500 B (melicTByrolee 3Ha4YE€HUE CHHYCOU-
nanbpHOTO HanpsbkeHue 50 ', npukiagsiBaeMoro B Teuenue 60 c).

KoHIIBI MHOTOXXHIIbHBIX IPOBOJIHUKOB (3KWII) B KaOee TOJDKHBI OBITH 3aluile-
HBI OT pa3JiefieHus] Ha OT/AeNbHbIe MPOBOJHUKHU, HAPUMED, C IOMOMIbIO HAKO-
HeyHuka. OtnaenbHbIE MPOBOJA MHOTOMPOBOJIOYHOM KWJIBI JOJDKHBI HMETb
nuametp He mMeHee 0,1 mMm. J{s mpoBoga 3a3eMiIeHHS B KadecTBE 3aIUTHI OT
pa3zeneHnsl Ha MPOBOJHUKU HE JOITyCKAaeTCs MPUMEHEHHE MaiKH, TOCKOIBKY
BCJIEICTBHE XJIAOTEKYUECTH MPHUIOS BO3MOXHO OCJIabJICHHE MECT KOHTaKTHO-
T'O IaBJICHAS B BUHTOBBIX 3a)KHMaXx.

Okpan uHTepdeiica RS-485 3azemisercss B 0HOH TOYKe, BHE B3PHIBOONIACHON
30HBI, B MpeJeNiaX B3PHIBOOMACHOMN 30HBI OH JIOJKECH OBITH 3alUIIEH OT CIy-
YaHOTO COMPUKOCHOBEHHS C 3a3€MJICHHBIMHU MPOBOIHUKaMH. Mckpobesomac-
HBIC I[CMH HE JTOJDKHBI 3a3eMIISITHCS, €CIIU 3TOT0 HE TPEOYIOT YCIOBUS pabOTHI
anexTpoobopymosanust (1.6.3.5.2 TOCT P 51330.10 (MDK 60079-11-99),
I'OCT 30852.10).

Hckpobe3onacHble ey JOKHBI ObITh CMOHTUPOBAHBI TAKUM 00pa3oM, 4TOObI
HABOJKH OT BHEUTHHWX 3JIEKTPOMArHUTHBIX MOJeH (HampuMmep, OT pacIoNoKeH-
HOTO Ha KpBIIIe 3JaHus paJAnorepeIaTInKa, OT BO3AYIIHBIX JIMHAN 3JIEKTpOoIie-
penad win Onm3Iekamux kabenei i mepegadn 00IbII0NH MOITHOCTH) HE CO3-
JTaBaJIM OTIACHOTO HANpsHKEHUE WM TOKAa Ha UCKPOOE30MacHBIX HEemsIX. ITO MO-
KeT OBITh JOCTHUTHYTO SKPAaHHPOBAaHHEM WM YHAJCHHEM HCKPOOE30IacHBIX
Lened OT UICTOYHHMKA 3JIEKTPOMAarHUTHON HABOJKH.

KabesnpHble TMHUM M apMaTypa JOJDKHBI PaclojarathbCs, 10 BO3MOXKHOCTH, B
MeCTax, KOTOphIE HMPENOTBPALLAIOT ONACHOCTb MX MEXaHUYECKOIO IOBPEKIE-
HUs1, KOPPO3UU UM XUMUYECKUX BO3JEHUCTBUIL.

Kabenu uckpoOe3omacHbIX IeNel AOKHBI ObITh OTACICHBI OT BCEX Kabeeit
HCKPOOTIaCHBIX IleTel, Hampumep, MPOKIAJKOM B pa3HBIX JIOTKaX, SKPaHOM,
OpoHEel WM MeTauTn4eckod 000J04YKol. B 9yacTHOCTH, POBOJAHUKU HCKPO-
OTIACHBIX M MCKPOOE30MacHbIX LENel He MOJDKHBI PacliojiaraTbCsi B OJHOM U
ToM >xe kabene. [Ipu mpoxiazke B 00mEeM ITydke WM KaHaJle Kabeln ¢ UCKPO-
OTIaCHBIMH M MCKPOOE30MaCHBIMHI HETISIMH JIOJKHBI OBITh pa3zielIeHbl IPOMEXY-
TOYHBIM CJIOEM H30JLSIIMOHHOTO MaTepHaia MM 3a36MJICHHOH MeTaJUTHdecKOn
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neperopomcoﬁ. Huxaxoro pa3aciceHus HE ’I‘p€6yeTCﬂ, €CJIN HCIIOJb3YIOTCA Ka-
0eny ¢ MEeTAIIINYECKOH 000I0UKOM MU OKpaHOM.

KaGeJ’II/I, CoZCpIKalue I/ICKpO6€30HaCHI)IC eI, JOJIXKHBI OBITH mpoMapKupoBa-
HbI CHHUM IIBETOM WJIKM HaAIIUCAMH. MapKI/IpOBKa HC Tpe6yeTc51, ecinu kabenu
6pOHI/IpOBaHLI, 3aKJIFOYCHBI B MCTAJNIMYCCKYHO O6OJ'IO‘IKy WJIN DKpaHUPOBAHBI.

[Tpn MoHTa)xke MCcKpoOe3omacHbIX Monyiel B IKady 3aKMMBI HCKpoOesomac-
HBIX LIeNeH JOKHBI OBITh OTJENEHBI OT UCKPOOIACHBIX IETIeH pa3IeTuTebHOM
MaHeBI0 WM MpoMexxyTkoM He MeHee 50 mm. Ecnu pa3nenenne obecriednBa-
€TCA TOJIbKO BO3AYHIHBIM ITPOMEKYTKOM, MOJIKHBI OBITH IIPUHATBI MEPBI JJId
PEAOTBpAIICHUA 3aMBbIKAHUA MCXKAY HCIISIMHA B CIIyda€ OTCOCIMHEHUSA ITPOBO I~
HHKA.

HpI/I MOHTaXe I/ICKpO6e30HaCHI>IX SJICKTPHUUICCKUX ueneﬁ JOJIDKHBI OBITE MpyuHA-
Thl MEPbI Ui 3alllUTbl NPOHUKHOBCHUSA SHEPrur U3 JAPYTUX DJICKTPHUUCCKUX
HUCTOYHHUKOB, yTOOEI HE BbIXOJUTH 3a IPEACIIbI 0e30macHoOM’ OHEPIruu Jaxe B
CJlIydyac BO3BHUKHOBCHHS B LECIIN O6pI)IBOB, KOPOTKOI'O 3aMbIKaHUA WUJIKW 3aMbIKa-
HUA Ha 3€MJIIO.

Ecnu npu MoHTa)ke MCKPOOE30MacHbIX LETei UCIOIb3YIOTCS TPOCTHIE JJIEMEH-
THI (BBIKITFOUATENH, PaCTIpeIeIUTENbHbIE KOPOOKH, PE3UCTOPHI, THOMbI, CTaOH-
JIUTPOHBI, KOHIEHCATOPBI, KaTYIIKH WHIYKTUBHOCTH, TepMomapbl, (orode-
MEHTBI), TO OHU He HYNHCOAIOMCSl 8 MAPKUPOBKE G3PblEO3AUUNMbL, OOHAKO OHU
OdoadicHbl yoosnemsopams mpedosanuam I OCT P 51330.10 (MOK 60079-11-
99), I'OCT 30852.10 u 'OCT P 51330.0 (MOK 60079-0-99), I'OCT 30852.0-
2002.

Moaynu, pacrnonoKeHHbIE BO B3PbIBOOIIACHOM 30HE, HE JIOJKHBI M0JIBEPraThCs
YUCTKE, IPOTUPAHUIO HA MECTE UX YCTAHOBKU MJIM BO3ACHCTBUIO CTPYH BO31Y-
Xa C YaCTULIAMH IIbLIN.

Hckpobe3onacHpie LEeMd ¥ MOIYJH JOKHBI MOHTHPOBATHCS B IIKady, KOTO-
pblii uMeet 3amopHoe ycrpoiictBo mo 'OCT P 51330.0 (MOK 60079-0-99),
TI'OCT 30852.0 unu onmoMOupyeTcsi.

Boree moapo6HO mpaBmiia MOHTa)XKa HCKPOOE30MacHOTO OOOPYIOBaHHS HU3JI0-
skenbl B I'OCT P 51330.13-99 n I1YD, 11.7.3.

3anpewaemcsa pemonmuposams eviweowiue u3 cmpos mooyau. OHU MOTYT
OBITH TOJIKO 3aMEHEHBI Ha TOAHBIC Y M3TOTOBUTENS WIHM TOPTYIOIIEH OpraHu-
3arud. 3aMeHa cpabOoTaBIINX IUIABKHUX MPEIOXPAHNUTEICH B MOIYISAX BBITOIHS-
eTcs Toibko usrorosurenem (HUJI ATIT).
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4. PykoBOACTBO NO NPUMEHEHUIo

4.2. MoHTax 1 nogknovyeHne Moayns

Monayiae MOXeT OBITh MCIIOJIB30BAH HA MPOM3BOJCTBAX M O00BEKTaX BHE B3PHI-
BOOIIACHBIX 30H B COOTBETCTBHHM C HACTOSIIIUM PyKOBOJCTBOM IO SKCILTyaTa-
UM ¥ JISHCTBYIOIMMH HOPMAaTHBHBIMH JTOKyMeHTaMH PocTexHazopa no 6e30-
MMaCHOCTH.

Monyns ycranasnuBaercs Ha DIN-peiixy. [y 3T0r0 HYy)KHO OTTSHYTH HPYKH-
HsIyto 3amenky (puc. 1.2 - puc. 1.3), 3atem HajeTh MOAYJIb HA PEHKY U OTITyC-
TUTD 3allesKy. UToObl CHATh MOAYJIb, CHa4Yaja OTTSHUTE 3alleiKy, 3aTeM CHH-
MUTE MOAyJb. OTTATUBATH 3allENKy yJOOHO OTBEPTKOH.

Iepen ycTaHOBKOW MOJYJISI CIIEYeT YOS TUTBCS, YTO TEMIIEPaTypa U BIaKHOCTh
BO3/yXa, a TAK)KEC YPOBCHb BHOpAIlMM W KOHICHTPAIMS T'a30B, BBI3BIBAIOIINX
KOPPO3HIO, HAXOATCS B JOMYCTUMBIX JIJIsI MOJAYJIS TIpe/iesax.

Moaynu MOXXHO TakXkKe KPelHTh OJUH CBepXy Apyroro. Takoii crocod ynobeH,
KOrJia pa3Mepbl MOHTa)KHOTO HIKada )KEeCTKO OrpaHHYEHbI, a ero TOJIIMHA I10-
3BOJISIET PACIIOJIOKUTE HECKOJIBKO MOAYJed ofuH Han npyrum. s storo uc-
MTONIB3YIOT BCIIOMOTATENBHBIA OTpe3oK cTaHgapTHoi 35-mm DIN peiikn, B Ko-
TOPOH IeNAaIoT J1Ba OTBEPCTHUS JHAMETPOM 5 MM Ha paccTosHUU 60 MM OJHO OT
JpYroro, 3aTeM KpemsT peiiKy cBepXy KopIlyca MOAYJsS ABYMS BUHTaMH, HC-
HOJIB3Ys T€ JK€ OTBEPCTHS, YTO M JUIS KpEIUICHHs BEpXHEil KPBILIKH MOIYJII K
ero ocHoBauuio (puc. 4.2). Ha 3akperuiennyto DIN peiiky 0GbuHBIM cIOCOGOM
KpeIrsIT BTOpoii Moxyis (puc. 4.3).

Puc. 4.2. UtoOb! 3akpenuth oquH Mo- Puc. 4.3. KperuieHne oqHOTO MOy
IIyJIb CBEPXY JPYroro, cHauaiga 3akpe- Ha Jpyroi
nute [JUH-peliky cBepxy MoLysl.
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CedeHue K1 MPOBOJIOB, MOJACOCTUHICMBIX K KIIEMMaM MOJYJIS, JOJDKHO OBITh
B npenenax ot 0,5 mo 2,5 kB.mM. Ilpyu 3akpydunBaHNU KJIEMMHBIX BUHTOB KpY-
TANIMA MOMEHT He MoJkeH mpeBsimats 0,12 H*M. TIpoBox cienyeT 3aunmiars
Ha JJIMHY 7-8 MM.

[pyu HempaBUIBHOMN MOJAPHOCTH MCTOYHHMKA MUTAHUS MOIYNb HE BBHIXOAWUT U3
CTpOsi U He paboTaeT, MOKa MOJSIPHOCTh HE OyAeT M3MEHEeHa Ha NPaBHIbHYIO.
[Tpu npaBUIBHOM MOJKIIOYEHHH MTUTAHHS 3aropaeTcsi 3eJeHbIl CBETOANO]] Ha
JIMIIEBOM MaHenu mpudopa. Eciii UCTOYHUK MUTAHUS MOIKIIOYEH K MOAYIIIO C
MIOMOIIBIO JITTMHHBIX TIPOBOJIOB, TO HY)KHO CIIEIUTh, YTOOBI TaJICHUE HAIpsDKe-
HHE Ha IIPOBOJAX HE YMEHBIIWIO HANpsHKCHHE Ha KIeMMax MOIYJS HIDKe
+11...12 B. K npumepy, conpoTHBIeHHE MEIHBIX MPoBo0B JuHOH 100 M Mo-
KeT cocTaBysiTh okosto 10 OM. Ecim k 3TMM mpoBojaM MOAKIIOYEHBI TPU MO-
aynst cepun NL, To oOmmit morpebdisiemsiii Tok cocrasut okoiso 0,3 A. IMane-
HHUE HaNpsDKeHHs Ha TaKOM CONPOTHUBIICHMH cocTaBUT 3 B. CnenoatesbHo,
HY>HO YBEJIMYUTH IUIOMIAAb ITONEPEYHOI0 CEYeHHs MPOBOJA, YTOOBI CHU3HMTH
ero comnpotusieHue. [1okiIIoueHne NCTOUYHNKA TUTAaHUS K MOJYJIO MBI PEKO-
MEH/yeM BBINOJHATE IIBETHBIMHU MPOBOAaMH. [10JI0KUTENBHBIA TOJIIOC HCTOY-
HHMKa JJOJDKEH OBITh NMOAKIFOYEH KPACHBIM IPOBOJOM K BBEIBOAY +VS MOmyis
(o6o3nauenme (R) - "Red" ma xopmyce MOysi), 3eMIIsl IOAKITIOYACTCS. YEPHBIM
npoBooM K BeiBoxy GND ¢ Gyksoii (B) - "Black".

Ecin Monynb pacriosiokeH JaJIeKo OT OOIIero MCTOYHHKA MHUTAHUS, OH MOXKET
OBITh TOJKITIOYEH K BTOpOMY HCTOUHHKY mutaHus NL-12V.

[MoncoenvHenne MOAyNsi K INPOMBIIUICHHOW CETH Ha OCHOBE HMHTEpdelcoB
RS-485 BbInosHseTCS SKpaHUPOBAHHOW BUTOW mapoil. Takod MpoBOj yMEHb-
LIaeT HAaBOAKHM Ha Kaleslb M MOBBILIAET YCTOWYHMBOCTh CHUCTEMBI K COOSM BO
BpeMsl SKCIUTyaTaluu. DKpaH uHtepdeiica RS-485 3a3emisieTcss B 0OIHOM TOUKE,
BHE B3PHIBOOIIACHOM 30HBI, B MIPE/IENaX B3PHIBOONACHOM 30HBI OH JOJIKEH ObITh
3aIIMIIEH OT CIY4aifHOr0 CONPUKOCHOBEHHUS C 3a3€MJICHHBIMH IPOBOJHHKAMH.
Hckpobe3onacHble IEN HE TOJDKHBI 3a3EMIIITHCS, €CITH 3TOT0 HE TPeOyroT yc-
moBusa paboTel 3AnmekrpoobopynoBanus (1.6.3.5.2 TOCT P 51330.10 (MOK
60079-11-99), TOCT 30852.10).

OnvH U3 IPOBOIOB BUTOH Mapkl MOAKIIOYAOT K BEIBoAY DATA+ Momymns. DToT
MPOBOJI KENATEIbHO BBIOpaTh KenThiM (0003Hauenue "Y" - "Yellow" Ha kop-
myce Monyiisi). Bropoit mpoBo (3eneHslil) moaxirodaoT K BeiBogy DATA- mo-
ayns (mposon "G" - "Green"). Buras maps MoxxeT ObITh HE SKpaHHUPOBAHHOW
pu ee quHe 10 10 M.
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4. PykoBOACTBO MO NPUMEHEHUIO

4.3. OpraHbl MHAUKALMUK

Ha nuiieBoii maHenu pacrojIOeHbI Ba CBETOMMOIHBIX WHAMKATOPA: KPACHBIH
u 3enenbiii. CBeueHne 000uX CBETOIUOOB CBUIETENBCTBYET O HAMIHMH MTUTA-
Husi. VI3MeHeHHEe SIPKOCTH CBEUCHHSI 3€JICHOI0 MHIMKATOPA CBHIACTEIBCTBYET O
npoxoxaeHnu uHpopmaiuu ot uHrepdeiica RS-232 B RS-485; kpacHoro — B
oOpaTHOM HamnpaBjieHnd. Ha MakcHMalbHOW CKOPOCTH Mepeaadyd M3MEHEHHE
SIPKOCTH CBEYCHHUST MOXKET OBITh Maj03aMETHBIM.

4.4. NMpowmbliwneHHasa ceTb Ha OCHOBe UHTepcenca RS-485

Monaymu cepun NL, B3pBIBO3aIIMIIEHHOTO WCIOTHEHHUS, IPETHA3HAYEHBI IS
HCTOJIB30BaHUsl B COCTaBE MPOMBIILICHHOW CETH Ha OCHOBE mHTepdeiica RS-
485, KOTOPBIN UCIIONB3YETCA JUIs MIepeayll CUrHalIa B 000MX HAMPABICHUSAX 110
JIBYM MPOBOJIAM.

RS-485 sBnsercs craHmapTHBIM MHTEpQENCOM, CIeNHaILHO CIIPOSKTHPOBAaH-
HBIM JUI JBYHAIpaBJiIeHHOH repeaayn HuQpOoBbIX JaHHBIX B YCJIOBHSIX HHIYCT-
pHaibHOTO OKpYyXeHHs. OH IIMPOKO UCIIONB3YEeTCs U OCTPOSHHUS ITPOMBIIII-
JICHHBIX CETeH, CBA3BIBAIOIIMX YCTpOHCTBa ¢ mHTepdericom RS-485 na pac-
CTOSTHUH 10 1,2 KM (penuTepbl NO3BOJIAIOT YBEIHIUTD 3TO paccrosHue). OnHa-
KO TpeOOBaHUs MCKPOOE30MACHOCTH HAKJIAJBIBAIOT CYIICCTBEHHBIE OTpaHUYe-
HUSI HA JJIMHY IIPOBOJAOB B CETH W KOJMUYECTBO MoIynel. [Ipu nmpoekTupoBaHnn
CeTH B MEPBYIO OUYEPENb CIEAYET PyKOBOJCTBOBATHCS MapaMeTpaMH HCKpobe-
30MaCHBIX LIETeN.

Ilepenaua curHama Mo ceTH SABISETCSA BYHANPABICHHOHN, MHUIMUPYEMOH Ox-
HUM BEIYIIMM YCTPOHCTBOM, B Kaye€CTBE KOTOPOTO OOBIYHO HCIIOJBb3YEeTCs
KOMIIBIOTEp WM KOHTposuiep. Ecnu ynpaBisromuil KOMIObIOTEpP MO UCTEYEHUHN
HEKOTOPOTO0 BPEMEHHM HE IOJy4aeT OT MOJIYJs OTBET, OOMEH IpepbIBacTCs U
WHHULUATUBA BHOBb MEPEAACTCs YIPABIIOUIEMY KOMITbIoTepy. JI1000it Moy,
KOTOPBIM HUYETO HE MEPEAACT, IIOCTOSSHHO HAXOAUTCS B COCTOSHUU OKUJAHUS
3ampoca. Bexymiee ycTpoicTBO (KOMITBIOTEP HIIM KOHTPOJUIEpP) HE UMEET aape-
ca, BeIOMbIe (MO/IYJIM BBO/IA-BBIBO/IA) - IMEIOT.

[pumenenne mMonyneit cepun NL, B3pBIBO3AIMIIEHHOTO MCHONHEHHS ,B HPO-
MBIIIUICHHON ceTH Ha ocHoBe uHTepdeiica RS-485 mo3Boisier pacroiioxuTh
MOZYJIH B HEIIOCPEACTBEHHON OJM30CTH K KOHTPOJIUPYEMOMY 000PYAOBAaHHIO H
TaKUM 00pa3oM YMEHBIIUTH OOIIYIO JUIMHY IIPOBOJOB U BEIHMYHHY Mapa3UTHBIX
HaBOJOK Ha BXOJHBIE IICTIH.
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VYrpapnsronuid KOMIBIOTEP IMOJKIIOYAETCS K CETH 4epe3 MCKPoOe30IacHbIH
npeoOpa3oBatenp nHTepdeiica RS-232 B RS-485, nanpumep, tnna NL-232C,
B3PBIBO3AINIIEHHOTO UCTIOTHEHHUS.

JA1st HOCTPOGHHMS CETH PEKOMEHIYEeTCS UCII0JIb30BaTh IKPAHUPOBAHHYIO BHTYIO
napy npoBosioB. MoayH MoJIKITIOYaroTCst K ceTH ¢ omolnsio kiemm DATA+ u
DATA-.

4.5. KoHTponb paboTocnocoGHOCTU U NOPAAOK 3aMeHbI
ycTpoMncTBa

KonTpons paboTocriocOOHOCTH M TEXHHYECKHX XapaKTEPUCTHK MOAYIS TPHU
TIPOU3BOJICTBE BHITIOIHSIETCS Ha CIIEIHAIbHO pa3paboTaHHOM CTEHJE, I/Ie U3Me-
PSIOTCS BCE €r0 IapaMeTpEhl.

HencnpaBHme MOAYJIN 10 OKOHYAHUA FapaHTI/IﬁHOFO CpOKa MOryT OBITH 3aMe-
HCHBI Ha HOBBIC Y U3TOTOBUTECJIA.

4.6. JencTBuA Npu oTKase usgenusa

IIpu oTkasze MonyJId B CUCTEME €r0 CIEAYET 3aMEHUTh Ha HOBBIM. 11 3aMeHbI
13 MOJZyJI BBIHUMAIOT KJIEMMHBIE KOJIOJKH, HE OTCOECJUHSASA OT HUX IIPOBOJA, U
BMECTO MCIIOPYEHHOI'O MOAYJISl YCTaHABIUBAOT HOBBIM.

3anpewaemcsa pemonmuposame eviuieouiue u3 cmpos mooyiu. OHH MOTYT
OBITH TOJIKO 3aMECHEHBI Ha TOAHBIC Y M3TOTOBUTEIS WIM TOPTYIOIIEH OpraHu-
3anuK. 3amMeHa cpabOoTaBIIMX IUIABKHX IPEJOXPAHUTENICH B MOIYJSAX MOXKET
OBITH BBIMOJIHEHA TOJIbKO n3rotosureneM (HUJI AIT).

5. TexHuka 6e3onacHOCTU

Cormacuo I'OCT 25861-83 (CT COB 3743-82) manHOe H3€IHE OTHOCHTCSA K
npudopam, KOTOPbIe MUTAIOTCS OE30MACHBIM CBEPXHU3KUM HAMPSIKEHHEM U HE
TpeOyeT crenuaibHOM 3alUThl TIEPCOHANA OT CIIYYaifHOTO COTPUKOCHOBEHUS C
TOKOBEIYIIMMH YaCTSIMH.
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6. CBegeHua o ceptudmkaumm

6. XpaHeHue, TpaHCNOPTUPOBKa U
yTunusauma

XpaHUTh yCTPOMCTBO ciiefyeT B Tape usrorosurens. [Ipu ee orcyrcTBum Hazo
NPUHATh MEPBI Ul MIPENOXPAaHEHUs] U3JEIMsl OT NONAaJaHusl BHYTPb €r0 U Ha
ITOBEPXHOCTH MM, BJIArH, KOHJEHCATa, HHOPOIHBIX Tel. CpOoK XpaHEeHUs IpH-
6opa cocrariszeT 10 ser.

TpaHCHOpTI/IpOBaTI) H3CTINE JOITYCKACTCA JIFOOBIMU BUJIaMH TPAHCIIOPTA B Tape
HU3roTOBUTECIIA.

VYcTpoicTBO HE COEPKUT BPEIHBIX JUISl 3/I0POBbS BEIIECTB M €r0 yTHIIN3aIHs
He TpeOyeT NPHHATHS 0COOBIX Mep.

7. FapaHTUA n3rotoBUTenA

HUJI AIl rapantupyer OeclulaTHYIO 3aMEHY HEHCHpPaBHBIX NPUOOPOB B Teue-
HHUE 3-X JIET CO JHSA MPOJAaKH NPH YCIOBHH OTCYTCTBHU BHIMMBIX MEXaHHUeE-
CKHUX TOBPEXKICHUMH.

[MoxymaTemnto 3ampemaeTcs OTKPhIBaTh KPBIMIKY Kopmyca mpudopa. Ha mpubo-
PBI, KOTOpBIE OBUTH OTKPHITHI ITOJB30BATEIEM, TAPAHTHS HE PACTIPOCTPAHAETCH.

[Tperen3un He NPUHUMAIOTCS TIPH OTCYTCTBHU B HACTOSILEM JOKYMEHTE IOJI-
IIICH M TIeYaTH TOPTYIOIEH OpraHu3amnny.

JocraBka u3fenuii Juisi peMOHTA BBINIOJIHACTCS 110 IIOYTe WK KypbepoM. IIpu
MepeChUIKE NOYTON MPUOOP JODKEH OBITH MIOMEIIEH B YIIAaKOBKY W3rOTOBHUTEIS
WM DKBUBAJICHTHYI0 €U II0 CTOMKOCTM K MEXaHHYECKUM BO3JCHCTBUAM,
HMEIOLIMM MECTO BO BpeMs nepechliki. K mpubopy HEOOXOAMMO IMPUIIOKHUTH
onucanue AeeKTa U yCIOBUs, NPU KOTOPHIX NPUOOP BBIIIEI U3 CTPOSI.

8. CBeaeHusA o ceptucmkauum

Monayib cepTuHUIIMPOBAH HA COOTBETCTBUE TEXHUYECKOMY periaMmeHty Tamo-
KEHHOTO coro3a «O 6e30MacHOCTH 000y I0BaHMUS sl pabOThI BO B3PBIBOOIAC-
HBIX cpenax» (TP TC 012/2011), ceprudukar Ne TC RU C-RU.I'506.B.00208

Monynbs yIOBIETBOPSIET TPEOOBAHUSAM CIEAYIOIINX CTAHAAPTOB:
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I'OCT 30852.0-2002. DnexrpoodbopynoBanue B3pbiBo3amuiieHHoe. Yacts 0.

Oo0urue TpeOoBaHMUS.

I'OCT P 51330.0-99 (M3K 60079-0-99). DnekrpoobopynoBaHue B3pbIBO3a-
mmmierHoe. Yacte 0. O0miue TpeGoBaHus.

I'OCT 30852.10-2002. DnexrpoobopynoBanue B3priBo3aniuiienHoe. Yacts 11.

I/ICKp06€30HaCHaH 3JICKTpUYCCKas LCIIb 1.

T'OCT P 51330.10-99 (MDK 60079-11-99). DnekTpoobopy0BaHKE B3PbI-

BosammuiienHoe. Yacts 11. MckpoGe3omacHast 3ieKTpUIecKas Ierb .

T'OCT P 52931-2008. ITpr6GOpbI KOHTPOJISI M PEryTHPOBAHHS TEXHOJIOTHIECKUX
npoueccoB. OOIIMe TEXHUYECKHUE YCIOBHS.

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BragmBocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
Ka3zaHb (843)206-01-48

Mo Bonpocam npoaax u noaaepXkKu obpawlamtecs:

Kanunuhrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
INuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Hosocnbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16

Mepwmb (342)205-81-47
PocToB-Ha-[loHy (863)308-18-15
Ps3aHb (4912)46-61-64

Camapa (846)206-03-16

CaHkT-lNeTepbypr (812)309-46-40

CapatoB (845)249-38-78

www.reallab.nt-rt.ru || rba@nt-rt.ru

CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Yda (347)229-48-12
YensbuHck (351)202-03-61
Yepenosey (8202)49-02-64
Apocnaenb (4852)69-52-93
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