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1. BBogHas 4yacTtb

IIpeobpaszosarens unrepdeiica NL-232C u mosropurens NL-485C Bxomsar B
cepuro NL momyneit pacipesieieHHOM crucTeMbl cO0pa JaHHBIX U YIIPABICHUS U
HMEIOT TaKue XKe, KaK y BCeH CepuM, TEMIEPATypHbIM IUala30H, HaJeXKHOCTh,
KOHCTPYKTHB, DJICMCHTHYIO 633y, HalpsHKEHUE IMUTAHUA, TEXHOJIOTHUIO U3TOTOB-
JICHHSL.

1.1. OTnnyme ot aHanoros

Mopymu NL-232C u NL-485C coBMecTHMBI ¢ MOAYJISIMH AHAJIOTMYHOTO Ha-
3aageHnss ADAM, ICP, NUDAM u np., 0THAKO OTIHIAIOTCS CIIEAYIOIIIM:

e mranazoHoM pabounx temmepartyp (ot -40 mo +70 °C);

® COOTBETCTBUEM POCCHIICKUM cTaHIapTam;

® [MOHMKEHHBIM MOTPEOJIIEMBIM TOKOM.

Hannoe pykoBoactBo omuceiBaeT Mmoayin NL-232C, NL-485C u ux momgudu-

KaIllvH, BBIMTOJIHSONMME npeoOpasoBanne uHTepdeiica RS-232 B RS-485 wmm
RS-422 u 06patHO, €To peTpaHCISIIHUIO, a TAKKE TaTbBAHMYECKYIO W3OIIIIHUIO.

1.2. HasHaueHue moaynen

Ipeobpazosatenu (kouBepTepsl) maTepdeiicoB NL-232C (puc. 1.1) npenna-
3HAYEHbl JUIS OpraHu3alnuu oOMeHa uH(OpManueld Mexay YCTPOHCTBAMH,
umeromumu uHTepdericel RS-232 u RS-485 wnu RS-422. Monyns aBToMaru-
YeCKH BBIOMpPAET CKOPOCTh M HAlpaBJieHUE nepeaaur; Gopmar mnepeaaBaeMbIX
JaHHBIX HE UTPAET POJIH.

IMoBropurens unTepdeiica NL-485C npenHa3HaueH AJsi yBEJIMUEHHsT KOJIUYe-
CTBa YCTPOMCTB B CETsIX Ha OCHOBE MHTepdeiica RS-485, a Takxke 1yis yBennue-
HUS TAbHOCTH IIepeladyl CHIHAJla CBBILIE CTAHIAPTHOIO PacCTOSIHUA 1,2 KM.

Monymn NL-232C sBistroTcss yCTpOHCTBOM IMHUPOKOTO MPUMEHEHUS U MOTYT
OBITh HCIIOJIB30BaHBI BO BCEX CIIy4asiX, KOra HEOOXOAUMO COCIHHHUThH YCTPOU-
CTBa, UMCIOLIME Pa3HbIC HHTEP(EHCEHL.
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1. BBogHas yactb

1.3. PacnpocTpaHeHue AOKYyMeHTa Ha moauduKauum
nsgenumn

Moaymu NL-232C uMeroT cieayronme MoaupuKanmu:
e npeoOpasosarenb RS-232/RS-485 (Ge3 koza 3akasa);

® COBMEINIEHHBI mpeobpasoBatens RS-232/RS-485/RS-422, (kom 3akasa
485/422).

Monyns NL-485C umeer crrenyronie MoaANGUKAIIIH:

® JCTOYHMK NUTaHMs M30JIMPOBAaH OT MHTep(eiicoB u nHTEpdEich H301mMpo-
BaHbl MEXIy co0oil, Moxynp umeer Tpu "semun" (puc. 3.2) - Kox 3akasa
NL-485C-3;

o unrepdeiic (1Data+, 1Data-) uzomupoBan oT Broporo uarepdeiica u 610ka
MUTaHusT, MOIYJs uMeeT aBe "3emumn" (puc. 3.3), - kox 3akaza NL-485C-2;

e TampBaHMYECKAs W30JLILUSA OTCYTCTBYeET (MOIynh uMeeT 1 obmryro "3emiro")
- ko 3aka3za NL-485C-1;

Kop 3aka3a HAaHOCHTCS Ha JHUILE MOJTYJIS.
B koJie 3aka3a HCIONB3YIOTCS TAKXKE CIEIYIOINE 0003HAYCHUSL:

IPXX - Momynp B JONMOJHUTEIBHOM KOpITyce CO cTemeHbro 3amuThl IPXX mo
I'OCT 14254-80;

IMpumep obo3nauenus: NL-232C-232/485-1P65.

1.4. CocTaB U KOHCTPYKLMA

Mouynb COCTOUT W3 OCHOBAHHS, MEYATHO TUIATHI U KPBIIIKH, KOTOPas MPHUKpe-
IUTSIETCS K OCHOBAHHIO IByMsI BUHTaMH, a TAK)KE CHEMHBIX KIIEMMHBIX KOJOIOK
(puc. 1.3 - puc. 1.4). Kpsitika He npeHa3Ha4YeHa I CheMa MOTpeOuTeneM.

Cvemubie k1eMMmHble KONOOKY TIO3BOJIIOT BBIIOIHUTE OBICTPYIO 3aMEHY MOJY-
751 6e3 OTCOEIMHEHMS IOJBEICHHBIX K HEMY NPOBOJOB. sl OTCOEIMHEHUS
KJIEMMHBIX KOJIO/IOK HY>KHO NOTSHYTH 32 KOJIOAKY B HalpaBJICHUH BJOJb KOP-
Iyca MOZyJIs.
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Kopnyc BBIIIOJIHEHBI M3 YAApOHNPOYHOI'0 MOJMCTHUPOJIAa METOAOM JIUThA IOJ
JaBJICHHUCM. BHyTpI/I KOpITyCa HaXOAUTCA eyaTHas Iiara. MoHTax 1miaTel BbI-
TIOJIHEH 1O TEXHOJIOTMH MOHTAa’Ka Ha MOBEPXHOCTD.

Just xperiennst Ha DIN-peiike ucnone3yror npyxussmnyto 3amenky (puc. 1.3 -
puc. 1.4), KOTOpPYIO OTTATHBAIOT B CTOPOHY OT KOPITyCa C TIOMOIIBIO OTBEPTKH,
3ateM HajeBatoT kopiyc Ha DIN-peiiky u 3ammenky ormyckaroT. {ist KperieHus
K CTEHE MOXHO HCINOJb30BaTh oTpe3ok JMH-peiiku, koTtopas 3akperuisercs
JBYMsI LIypyIllaMH Ha CTEHE, 3aTeM He Hel 3aKperuIseTcss MOyb.

Moy MOXHO TaKXe KPEmUTh OJUH CBEpPXY Apyroro. Takoi crmocob ymooeH,
KOTJIa pa3Mepbl MOHTKHOTO MIKa(a KECTKO OrpaHW4EHbI, a ero TOJIIMHA T10-
3BOJISIET PACHOJIOKUTH HECKOJIBKO MOJyNel oAnH Hax ApyruM. s storo mc-
MOJIB3YIOT BCIIOMOTATeNIbHBIN 0Tpe3ok crangapTHoi 35-mm DIN peiiky, B Ko-
TOPOH JIENAIOT J1Ba OTBEPCTHS AUAMETPOM 5 MM Ha paccTossHuH 60 MM OHO OT
JPYroro, 3aTeM KpersiT peiKy CBepXy KOopIyca MOXyJs ABYMsS BHHTaMH, UC-
MOJIB3YS T€ JK€ OTBEPCTHS, YTO U JUIS KPEIUIEHHUs BEPXHEH KPBIMIKA MOAYJS K
ero ocHoBaumto (puc. 1.3). Ha 3akpermennyro DIN peiiky 00br4HBIM CTOCOGOM
KpersiT BTOPOM Monyib. Jlns wckimoueHus ABwxeHust moxnyns Baosis DIN-
pelKH MO KpasiM MOAYJSI MOXKHO HCIIONIb30BaTh CTAHAAPTHBIE (TIOKYITHBIE) 3a-
’KAMBI WITH clienath aBa nponmia B DIN-peiike 1 oToTHY TS KpOoMKY (puc. 4.1).

1.5. Tpebyembin ypoBeHb KBanudukauum nepcoHana

Moaynu CpOeKTHPOBAHbI TAKHM 00pa3oM, YTO HUKAKHE JSHCTBHS EpPCOHANA
B Mpejeniax pa3yMHOTO HEe MOT'YT BBIBECTH MX U3 cTpos. [loatomy kBanmuduka-
LHsI IEPCOHANA BIMSET TOJIBKO Ha OBICTPOTY OCBOCHHSI PabOThI C MOJYJISIMH, HO
HE Ha X HaJIe)KHOCTH M pabOTOCIIOCOOHOCTS.

Monynu He UMEIOT IieTiel, HaXOMSIIUXCS IO OTTAaCHBIM IS JKU3HU HaIpspKe-
HHEM.

1.6. MapkupoBKa

Ha nuiieBoii manenn Moyfis yKa3aHa ero Mapka, HAUMEHOBaHHUE U3TOTOBUTENSA
(HMJI AIl), 3HaK COOTBETCTBHS, Ha3HaueHHE BHIBOJOB (KiemM), IP cremens
3amuThl 000y04KK. PacrosyioxkeHune ykazaHHOW WH(OpManuu NPHBEICHO Ha
puc. 1.1.
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1. BBogHas yactb

Ha ob6paTHO# cTOpOHE MOyl yKa3aH IMOYTOBBIN M 3JEKTPOHHBINA aipec M3ro-
ToBUTENA, TelaedoH, (akc, BIOCANT, JaTa M3TOTOBJICHUS W 3aBOJICKOW HOMED
W3IIETIVISL.

v

3awenka

_

\

\_ \ :

\ I==SIRTIR

123
—)
104

Puc. 1.3. T'abapuTHBIN YyepTEHK MOIYJISL.
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33

35
123

3awenka j

Puc. 1.4. TabGapuTHBIil dYepTex MOIYIS C
kperieHreM kK DIN-petike. Bun cOoky.
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2. TexHU4Yeckue gaHHbIe

1.7. YnakoBKa

Mopynp ynakoBBIBAaeTCS B CHEIMAIBHO M3TOTOBICHHYIO KAPTOHHYIO KOPOOKY.
YnaxkoBKa 3aIuiaeT MOgyIb OT MOBPEXKICHAN BO BPeMs TPAHCIIOPTHPOBKH.

1.8. KoMmnnekT nocTtaBKu

B koMmiekT mocraBku MOAYJIsA BXOOUT:

e  caM MOJyJb;
®  [acmopT.

2. TexHNn4eckue gaHHbIe

2.1. AkcnnyaTauMoHHble CBOMCTBA

Monynu XxapakTepu3yeTcst CIeIyIOUMH OCHOBHBIMH CBOHCTBAMHU:

e  coJeprkaT BCTPOSHHBIE PE3UCTOPBI AJIs COIIacCOBAaHMS JipaiiBepa ¢ kabenem
C BOJHOBBIM comnpoTusieHreM 120 OM u a1 yCTpaHEeHUs! COCTOSHUSI HEoll-
peZeneHHOCTH THIK Tiepenayu (cM. puc. 3.1);

®  UMEIOT TEeMIIepaTypHBIN quarna3oH padorocnocodHoctH ot -40 xo +70 °C;

®  KMEIOT 3aIlUTY OT:
1. HenpaBWJILHOTO MOKIFOYUCHUS MOJSPHOCTH UCTOYHHUKA MUTAHMS,
2. TOpEeBBIICHHS HAMPSKCHUSI TUTAHUS,
3. meperpysKu o TOKy Harpy3KH;
4. 9JeKTPOCTATHYECKHX Pa3psioB MO BBIXOAY, BXOAY M HOPTY RS-
485/422;
5. meperpeBa BBIXOJHBIX KackaaoB mopta RS-485/422;
6. KOpoTKOrO 3ambIKaHus KieMM nopta RS-485/422;

®  HMEIOT BO3MOXKHOCTH '"TOpsdeli 3aMeHHI", T. €. 0e3 MpeaBapuTeIFHOTO OT-
KIIFOUCHHUS INTAHUS;

®  UMCIOT TraJbBaHHYECKYIO M3OJSIIHIO C TECTOBBIM HAMPSKEHUEM H3OJISIIUH
2500 B. TlocTosiHHO AeWCTBYIOLIEE HAIPSIKEHUE, MPHIOKEHHOE K H30JIs-
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MM, He MokeT ObITh Oonee 300B (cpenHekBaspaTHueckoe 3HAYEHHUE, CM.
. 2.4).

JIOMTYCKaloT JI000¢e HampshDKeHUe muTanus B auamnazone ot 10 g0 30 B;
MOJJIEPKUBAIOT JIFOOYIO CKOPOCTh 0OMeHa uepe3 nmopT RS-232/485/422 o
115200 6ut/c. CkopocTh 0OMEHa ONpPEeAesIeTCS U MOIICPKUBACTCS aBTO-
MaTHYECKH;

CTETIeHb 3aIUTHI OT BO3JEHCTBUI OKpysKaromen cpessl - 1P20;

HapaboTka 1o oTka3a He meree 100 000 wac.;

Bec MoayJst cocTaBisier 135 r.

Cwm. Takxke 1. 2.2.

2.2. NpepenbHbIe yCNOBUSA 3KCNyaTaLumMu U XpaHeHus

MOHyJ'II/I MOTYT 3KCILTYaTUPOBATHCA U XPAHUTHCA IPU CIACAYIOMUX MPEACITbHBIX
YCJIOBUSX:

TeMIepaTypHBIH Arana3oHoM padorocnocodHocTr ot -40 no +70 °C;
HanpspkeHue nuranus ot +10 1o +30 B (3amura no nuranuto or -250 B
1o +100B);

OTHOCHUTEIbHAS BIAXKHOCTE He 0osee 95%;

BuOparyu B auanazone 10-55 I'n ¢ ammumatynoit He 6omee 0,15 mm;
KOHJICHCAIIMs BJIard Ha mpubope He Jomyckaercs. s mpuMeHeHHs B yc-
JIOBUAX C KOH)IeHCﬁLIHefI BJlaru, B yCJIOBUAX TbLIN, OJOXKIA, 6p1>13r WM I10[
BOJIOM MOZyJIb CJIEIYET IOMECTUTh B JJOIIOJHUTEIbHbIN 3aLIUTHBINA KOKYX C
COOTBETCTBYIOIIEH CTETIEHBIO 3aIIUTHI;

MOJIyJTH HE MOTYT SKCIUTYaTHPOBAaTHCS B CPE/E Ta30B, BHI3BIBAIOIINX KOP-
pO3HIO MeTallIa;

MIPOAOIDKUTEIHHOCTD HETIPEPHIBHYIO paboTHI - 10 seT;

CPOK CITy>KOBI m3enus - 20 Jer;

ONTUMaJIbHAs TemrepaTypa xpaHenust +5...+40 °C;

npeaenbpHas TeMneparypa xpanenus -40...+85°C.
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2. TexHU4Yeckue gaHHbIe

2.3. TexHn4yeckne napameTpbl

Tabnuua 1. [MapameTpsl Moayiist ipu Temneparype -40...+70 °C

ITapametp

3naveHue
napaMerpa
(-40...+70
OC)

IIpumeuanue

Tapamempuor nepeoamuuxa nopma RS-485/422

3ammra 0T
BBIXO/IHBIX
nopra RS-485:
- Temreparypa cpabarbl-

neperpesa
KacKagoB

IIpenoxpaHseT BHIXOJAHBIC KaCKaIbl OT
neperpeBa B Ciydae MPOAOJDKUTENb-
HOTO KOPOTKOTO 3aMBIKAHUS B IIMHE
RS-485. Breixonmuble Kackagel mepe-

BaHUS 3aLUTHI 150 °C | matuuka mopta RS-485 mepeBoastcs B

- TemIeparypa Inepexoia BBEICOKOOMHOE COCTOSTHHE, TTOKa TeM-

B pabodee COCTOSTHUE 140 °C | meparypa BBIXOIHOTO KacKajaa HE IO-
HU3uTCA 10 140 °C

3amuTra 0T KOPOTKOTO

3aMBIKAHUS KJIEMM Ectp

nopra RS-485

3ammMra OT 3JeKTpocTa-

THYECKOTO pa3psga u

BBIOPOCOB Hg. II:JI?MM&X Ecte

nopta RS-485

Harpysowsmas  crioco6- . 32 aHAJIOTWYHBIX MOZIYJS MOTYT OBITH

HOCTE MOACOCAUHCHBI B KAa4Y€CTBC HAIpPY3KHU
nopra RS-485

Huddepenunansraoe ot 1,5 mo | Ilpu compoTuBieHnu HArpy3ku ot 27

BBIXOJTHOE HAIPSDKEHUE 5B OM 110 OECKOHEYHOCTH

CundazHoe HampsHKEHHE or -7 10

Ha 3aXHMax B pPEeXHUME 2B

nepeaayn

Tok kopoTkoro 3ameika- | or 35 no | [Ipu HanpsbkeHHM Ha 3a)KMMax HopTa

HUS BBIXOJIOB 250 MA | or-7Bno+12B

Hampsioxenue JIOTH4e-

CKOH €IWHHIBI HAa BBIXO- 4B Toxk BeIxoga -4 MA

Ie

Hampsokenue jtorudyecko- 04 B Tok BbIxOMA +4 MA

T'0 HYJI Ha BBIXOOC

14
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Ilapamempwr npuemnuxa nopma RS-485/422

YpoBeHb  JIOTUYECKOTO o102 10 JuddepeHnnanisHOoe BXOTHOE HANPS-
HyJIs TIOPTa B PEXUME 40 ’2 B xenue. [Ipu cuH(ba3HOM HAPSHKCHUU
npueMa ’ or-7Bmo+12B

I'ucrepesuc mo Bxoay 70 MB

Bxoanoe conporusieane | 120 Om | Co BCTPOCHHBIM PE3HCTOPOM IS CO-
TJIaCOBaHUA JIMHUHN

BxoaHo# TOK 1 MA MakcumanbHOE 3HAUYCHHE

Ilapamempul yeneii numanus

HecrabunuszupoBaHHOe HamNpsOKEHUE.
ot 10 no | HomyckaroTcsi IyJibCalMd pa3MaxoM

30B o 5 B, He BBIBOASIINE HANPSHKEHHE
3a npeaens! quamna3ona 10...30B

Hanpmlcelme NUTAaHUA

IoTpedasemas MouI-

0,6 Bt He Goinee
HOCTD

Ipumeuanue k mabauye

1. TIlpm oOpbIBe MMHUM C PHEMHOH CTOpPOHBI MopTa RS-485 mprneMHMK MOKa3bIBaeT
COCTOSIHUE JIOTUYECKOU €TUHUIIBL.

2. MaxkcumanbHast JUTHHA Ka0esst, TOAKIIOYeHHOTo K BBIXOLy IepeaaTduka mopra RS-
485, paBHa 1,2 kM.

3. HWwmmenanc narpy3ku moprta RS-485 - 100 Om

2.4. HanpsixxeHue usonsuum

B 3apy0exHoii urepaType 0ObIYHO UCIIOIB3YIOT TPU CTaHAapTa ONMUCAHHS Ka-
yectBa m3ossiuu: UL1577, VDE0884 u IEC61010-01, Ho He Bceraa naroTcs Ha
HUX CCBUIKH, MI03TOMY MOHATHE "HaNpsDKEHUE U30JALUU" TpaKkTyeTcsa B oTeue-
CTBEHHBIX ONHMCAHMAX 3apyOeKHBIX MPHOOPOB HEOJHO3HAYHO. [ 1aBHOE pasnu-
YHe COCTOUT B TOM, YTO B OJJHHUX CIydasX pedb UAET O HaNpsDKEHHH, KOTOPOe
MOXET OBITh MPHUIIOKEHO K M30JISIMH HEOTPaHHYECHHO A0aT0 (paboduee Hampsi-
XKEHHUE M30JIIMN), B APYTUX CIyYasX pedb WAET 00 HCIBITATEIbHOM HalpshKe-
HUM (HaNpsDKEHNE W30JSIIUH), KOTOPOE MPHKIIAbIBACTCS K 00pasily B TeUeHHE
oT 1 MHH. 10 HECKOJILKUX MUKPOCEKYHI. VcrpITaTenbHOE HAIPSHKEHHE MOXKET
B 10 pa3 npeBblimare padouee U NpeIHA3HAYEHO A YCKOPEHHBIX UCIBITAHUN B
Iporiecce MPOU3BOICTBA, TOCKOJBKY HANpsDKEHHE, NPH KOTOPOM HACTymNaeT
po0oH, 3aBUCHT OT AJTUTENLHOCTH TECTOBOI'O UMITYJIbCA.
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3. MprHUMNbI NOCTPOEHUA

Tabnuia 2 nokas3bIiBaeT CBs3b MEXIy pabOYMM M UCIIBITATEIbHBIM (TECTOBBIM)
HanpsbkenueM o crangapty IEC61010-01.

Tabnuia 2. 3aBucuMocTs MEX Ty pabOvINM U TECTOBBIM HATIPSIKCHUEM

TectoBoe HanpsbkeHue, B
IlocTostHHOE
HalpsbKeHUe
PaGouee B . IIuxoBoe CpeaHexkBaapaTUUHOE HTH TIHKO=
O3YILIHBIN 8 BOE 3Have-
HanpsbKeHue, HanpsDKeHue | (IeicTByrolee) 3Ha-
3a30p, MM HUE HaTpsI-
B HAMITYJIbCa, yenue, 50/60 I'm, KCHIS
50 mMkc 1 MuH. 50/60 ',
Makc.,
1 MuH.
150 1,6 2550 1400 1950
300 3,3 4250 2300 3250
600 6,5 6800 3700 5250
1000 115 10200 5550 7850

Kax BugHO M3 TaOmMIBI, TaKMe TIOHATHA, Kak pabodee HaNpsHKeHUE, TTOCTOSH-
HOE, CPEIHEKBAJPAaTHICCKOE MM MHUKOBOE 3HAUYCHHE TECTOBOTO HAIPSHKCHHS
MOTYT OTJIMYAThCSl OYEHb CHIIBHO.

OnexTpudeckas MPOYHOCTh M30JAIMHU Moxyied cepuu NL ucmbITBIBanacek 1o
I'OCT 27570.0-87, T.e. cuHycOMIaJIbHBIM HanpspkeHue ¢ yacrorod 50 T'm B
tedenue 60 cex npu HanpspkeHun 2500B. [Ipu sToM pabouee HanpspKeHHE U30-
nsiuuu cocrasisieT 300B (meiicTByromiee 3HaUeHUE).

3. MpnHUMNDbI NOCTPOEHMUA

Monynu UCTIONB3YIOT HOBEHIYIO 3JIEMEHTHYIO 0a3y ¢ TeMIlepaTypHBIM JAnara-
30HOM OT -40 110 +85°C, NOBEPXHOCTHBIA MOHTaX, BBIIIOJIHEH T'PYNIIOBOM Mmai-
KOM B KOHBEKIIMOHHON I€YM CO CTPOTO KOHTPOJHPYEMBIM TEeMIIEpaTypHBIM
npoduieM, UMEET YTOJIIEHHBIH KOPITyC U3 yIapOoIpOYHOro MOJIMCTHPOIA HIIH
ABS mnacTuka.
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3.1. MpuHUMN pencTBUSA

OcHoOBHOM 4acThi0 ycTpoicTBa (puc. 3.1) siBisieTcsi MUKPOKOHTPOJLIEp, KOTO-
PBIi aBTOMaTHYECKH ONpeJelsieT HallpaBJICHHE U CKOPOCTh Iepejadyl CUrHaa,
a TaKoKe BHINONHsET npeoOpazoBanue nurepdeiica RS-232 B RS-485 u RS-422.

I Maonupytowumit 1
' npeobpasoBatenb !
! HanpskeHus :
i + i
; Perynstop —4+Vs
1
i y HanpsXeHUs $GND
! i
! 1
i + !
1
i ——4Data+
i = |
1
i s OnTudeckwii E o ;Data-
T™XD+— E U30NATOp 59 E
| o Q5 +
RxD ¢— 8% Mukpo °® o Tx+
[CI <3 !
' o KouTponnep €72 ) LTy
i Sx )14 _°.
1 o) Q. :
GNDe— £ = |
L T
1
! — Rx-
1

Puc. 3.1. CtpykrypHas cxema moxyist NL-232C

3.2. CTpykTypa moaynen

Monynu copepkaT BTOPUYHBIA WMITYJILCHBIH MCTOYHHK NUTAHUS, MO3BOJISIO-
i IpeoOpa3oBEIBATh HANPsDKEHHE MUTAaHUSA B quamna3oHe oT +10 go +30B B
HanpsbkeHue +5 B. MaTepdeticet RS-232, RS-485 n RS-422 BeimonmHeHHI Ha
CTaHAApTHBIX MHUKpocxeMax ¢(upmbel Analog Devices, ynoBIETBOPSIOMINX
craggaptaMm EIA u uMerommx 3amuTy OT 3JIEKTPOCTaTHUECKHUX 3apsioB, OT
BBIOPOCOB Ha JIMHUHU CBSI3U, OT KOPOTKOTO 3aMBIKaHUS U OT IIepeHANPsKEHNUS.
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3. MprHUMNbI NOCTPOEHUN

i Maonupylowyve !
' npeobpasopaTenn — Perynatop — *tVs
! HanpsxeHns \ > HanpsXXeHns 4.' GND
! N
i ! :
1 1
: i
1 1
1 1
i :
: = o S :
' 5 OnTnyeckmii s '
h Z Z i
: s n30naTOp S |
[To} 0 |
1 + @ @ + 1
1Data+ — $Y HDEH Mukpo | |23 | —42Data+
! =X} KOHTponnep =¥ !
1Data- ¢— 42 =42 | —42Data-
' o O 1
: 3 3 1
1GNDo—— C C ——2GND

Puc. 3.2. CrpykrypHas cxema mozyist NL-485C-3, B KOTOpOM HCTOYHHK NMUTA-
HUSI 1 HHTEpdEHChl N30JMPOBaHbI PYT OT Apyra U uMeercs 3 BbIBoja "3emun’”

, MaonupyoLnit E
! npeobpasoBaTens H
: HanpsHKeHus !
1
! + |
i PerynaTop [ +Vs
1 1 HanpsxeHUs LGND
: 1
5 !
: = = i
! E OnTuyeckmii B '
! + & nsonaTop g N :
1 wn o)
1Data+<l>— ;3).3 Mukpo - %? —?2Data+
-6 =50} KOHTpOnmne c ;
1Data ?— s g ps p s & —?2Data
' o o H
i 5 5 !
1GNDp—— 2 8 |

Puc. 3.3. CtpykrypHas cxema moayist NL-485C-2, B KOTOpOM HCTOYHHK MUTA-
HUS ©MeeT o0mmil mpoBos ¢ uHTepdeiicom (2Data+, 2Data-), Ho H30IUpOBaH OT
untepdeiica (1Data+, 1Data-)
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JloTOJTHUTENFHO B MOJYJISIX HMCIIOJb30BaHa MO3UCTOpHAS 3allluTa OT IepeHa-
NpsDKEeHUsT Ha KiemMmax moprta RS-485. Ananmoruynas 3ammnTa HCIOJIB30BaHA
JUISL BXO/Ia UICTOYHUKA MTUTAHUSL.

Nmeercs Taxke 3amuTa co ctopoHsl nHTepdeiica RS-485 or anexrpocrarnye-
CKHX 3aps/ioB C MOTeHIHaiIoM 10 15 kB u co croponsl uHTepdeiica RS-422
BeJIMYMHOM 110 3 KB, TecTupyemasi Mo MOJIeNIN Teja YeJIOBEKa, a TAK)Ke 3aluTa
OT JIEKTPOMATrHUTHBIX ITOJIeH HampsoKeHHOCTHI0 10 10 B/M u anexTpoMaraut-
HBIX BeTbIek 10 2 kB no cranpapty IEC1000-4-4.

Ta6mmma 1. Ilokoneska pazrema DB-9 mopra RS-232

KonTakr Henb

1 He ucrons3yercs

[TocenoBarenbHBIC JaHHBIE — BBIXOJ ITEpeIaTIrKa mpeodpaso-
BaTENs

[MocnenoBarenbHBIE JaHHBIC — BXOA MIPHEMHHKA ITpeodpa3oBa-
TeNs

He ucnonszyercst

3emits

He ucnonszyercst

He ucnonssyercs

He ucnons3yercs

|V~ W

He ucnons3yercs

4. PykoBoACTBO MO NPUMEHEHUIO

4.1. OpraHbl UHOQUKaUnKU

Ha nuueBoil maHenu pacroiokKeHbl 1Ba CBETOAMOIHBIX MHIMKATOPA: KPACHBIH
u 3eneHblil. CBeyeHHe 000MX CBETOAMOIOB CBHACTEIBCTBYET O HAIMYHMHU ITUTA-
Hus. VI3MeHeHHe SpKOCTH CBEYCHHS 3€JICHOI0 MHIAMKATOpa CBUACTEILCTBYET O
npoxoxaeHnu uapopmaimu ot uarepdeiica RS-232 k RS-485 (RS-422); kpac-
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4. PykoBOACTBO MO NPUMEHEHUIO

HOTO — B 0OpaTHOM HampaBieHuH. Ha MakcnMaibHOW CKOPOCTH Mepenadn u3-
MEHEHHE SIPKOCTH CBEUEHHSI MOXKET OBITh MaJI03aMETHBIM.

4.2. MoHTax 1 nogkno4eHne Moayns

MO}IyJ'[B MOXET 6I)ITI> HUCIIOJIb30BAH Ha HpOI/ISBO}ICTBaX nu O6'beKTaX BHC B3pI>I-
BOOIIACHBIX 30H B COOTBCTCTBUHU C HACTOAIIHUM PyKOBOHCTBOM 10 31<cnnyaTa-
LIUM U AEUCTBYIOIMMY HOPMaTUBHBIMU JOKyMeHTaMu Pocrexnanzopa Poccun
1o 0e30MacHOCTH.

Mopayns MOKeT OBbITh 3aKpervieH B IIKady wix Ha cTeHe ¢ nomouibio DIN-
peiikn. OH MOXeET TaKkKe YCTaHaBIMBATHCS CBEPXY APYroro Moxyss cepuu NL.
B sTom ciyuae ncnons3yercs BcriomorarenbHasi DIN-peiika, kortopas 3akper-
JISIeTCSl BUHTaMH Ha KPBIIIKE HMXKECTOSILETO0 MOJYJIs, a BEPXHUH MOAYIb Kpe-
nrest kK DIN-peiike 00bI4HBIM cIIOCOOOM.

Just xperuiennst Ha DIN-peliky Hy>)KHO OTTSIHYTB NMPY>KHHSIIMN MOJI3YHOK (pHC.
1.3 - puc. 1.4), 3atem HaieTh MOIYJb Ha PEHKY M OTIYCTHTH MOI3YHOK. YTOOBI
CHATH MOJYJIb, CHAadasla OTTSHHUTE IOJ3YHOK, 3aTeM CHUMUTE MOIYJb. OTTATH-
BaTh MOJ3YHOK YIOOHO OTBEPTKOM.

Iepen ycTaHOBKOM MOAYIIS ClIEAyeT yOETUTHCS, 9TO TEMIIEpAaTypa U BIaKHOCTh
BO3/lyXa, a TaKK€ YPOBEHb BHOpAIMU M KOHICHTpAIMs Ta30B, BBI3BIBAIOIINX
KOPPO3HI0, HAXOASATCS B IOMTyCTUMBIX ISt MOJLYJISI IpE/ienax.

HpI/l YCTaHOBKEC MOYJisl BHE NOMECICHUA €ro CICAYCT IOMECTUTD B IIbIJICBJIATrO-
3aIUICHHOM KOPITyce ¢ HEOOXOMUMOM CTEMEHBIO 3aIlUThl, Hanpumep, [P-65
(puc. 4.3).

Ceuenue Xujl IPOBOJIOB, MOJCOSIUHIEMBIX K KIEMMaM MOJYJIS, JOJKHO OBITh
B npenenax ot 0,5 no 2,5 kB.mMm. Ilpu 3akpyunBaHUM KJIEMMHBIX BUHTOB KpY-
TAIMA MOMEHT He noJpkeH mpessimats 0,12 H*M. IlpoBon cienyer 3aunmaTh
Ha JJIMHY 7-8 MM.

[Tpn HenpaBWIBHOM MOJSIPHOCTH MCTOYHMKA MHTAHUS MOXYJb HE BBIXOIHUT U3
CTpOsi U He paboTaeT, NOKa MOJSIPHOCTh HE OyAeT M3MEHEHa Ha NPaBHIIbHYIO.
[Tpn npaBUIBHOM MOJKIIOYEHUH ITUTAHHS 3aropaeTcsl 3€JIEHBI CBETOANO] Ha
JIMIEBOM MaHeny npubopa. Eciy HCTOYHMK MUTAHUS MOJKIIOYEH K MOXYJIIIO C
MOMOLIBIO JJIMHHBIX IIPOBOJIOB, TO HY)XHO CIIEIUTh, YTOOBI IaJICHUE HArpsDKe-
HHE Ha NPOBO/IC HE YMEHBIIWIO HANPsDKEHHE Ha KiieMMax Monydis Hioke +10 B.
K npumepy, conpoTuBieHre MEIHBIX MPOBOAOB JIHHOM 100 M MOXKeT cocTas-
719Th okosto 10 Om. Ecnu k 3TOMy HpoBOAY MOJKIIOUEHBI TPU MOXYJS Cepuu
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NL, To oOmmuii moTpedmsiemsrit Tok coctaBut okosio 0,3 A. [lageHue Hanpsixke-
HUSI HA TaKOM COMpOTHBJIeHUH coctaBuT 3 B. CienoBarenbHO, HAMpPsKEHUE
HCTOYHMKA MTUTAHUS JJOJDKHO ObITh He MeHee 13 B min Hy»HO YBEIUUYUTH ILIO-
[IaJb MOMEPEYHOro CEeYeHHs MpoBOAa. [OMKITIOYEHHE MCTOYHHKA MUTAHHUS K
MOJIYJIF0O MBI PEKOMEH/IyEM BBIMOJHATh [BETHBIMU MPOBOAAMH. [10JI0XKHUTENb-
HBIH TOJTFOC UCTOYHUKA JTOJKEH OBITh MOJIKIIIOYEH KPACHBIM MPOBOIOM K BBIBO-
oy +Vs moayms (o6o3nauenue (R) - "Red" Ha xopryce Momysist), 3eMiIsl TI0I-
KITFOYaeTCs YepHBIM TpoBoioM K BeiBoxy GND ¢ G6ykBoii (B) - "Black™.

Puc. 4.1. UroOsl 3akpenuTh oauH MO- Puc. 4.2. Kpemienue ogHOro MOIyIs
Iy7Tb CBEPXY IPYyTroro, CHavyajia 3akpe- Ha Ipyroit
nute JJUH-peiiky cBepXy MoayJs.

Ecmu MOAYJb pacloJIOKEH JAJICKO OT O6I_IICFO HNCTOYHHUKA ITMTAaHUSA, OH MOXCT
OLITH MOAKIIIOYCH K OTACIbHOMY MaJIOMOIITHOMY UCTOYHUKY.

Monynp normyckaeT "Topsiayro 3aMeHy", T.e. OH MOXET OBITh 3aMEHEH 0e3 BBI-
KJIIOYCHHS TUTAHUS U OCTAHOBKHU BCCH CHCTEMBIL.

[MoncoenmaeHne MOIYISI K MPOMBIIIUICHHON CEeTH Ha OCHOBE MHTep(dericoB RS-
485 BeIIONMHACTCS SKPAaHUPOBAHHOHN BUTON mapoil. Takoil mpoBoJ yMeHBIIAET
HAaBOJKHM Ha KaOelb W TMOBBIACT YCTOHYMBOCTH CHCTEMBI K COOSIM BO BpeMs
sKkciTyatanud. OOWH W3 TPOBOAOB BHTOM Mapbl IMOJKIIOYAIOT K BBIBOILY
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4. PykoBOACTBO NO NPUMEHEHUIo

DATA+ Moayna. DTOT MPOBOJ JKEJIATENFHO BBIOPATh KENTHIM (0003HaueHUE
(Y) - "Yellow" na xopryce Momysist). Bropoii ipoBoj Z0/KeH ObITH 3€JIEHBIM U
noakIoYaThest K BeiBogy DATA- momyns (mposox G - "Green"). Ilpu miume
BUTOM mapsl MeHee 10 M OHa MOXKET OBITh HEIKPAHHUPOBAHHOM.

Puc. 4.3. Monyne cepun NL B mpuieBiaro3aiuieHiomM kopmyce P65

CoenuHenue npeoOpaszoBareliss ¢ KOMIIBIOTEPOM IPOM3BOAUTCS CTaHIAPTHBIM
kabeseM - yumaureneM COM-nopra. PacnpocTpanensl Takyke Ha3BaHHsI 3TOTO
kabens "mepexoaHoi npsaMoit kabens" u "kabenb IS MOJKITI0YCHHS Mojaema'.
CienyeT OTMETHTh, YTO CYILECTBYET HECKOJIbKO Pa3HOBUAHOCTEW Kabenel s
COM-nopra ¥ HECKOJIbKO THUIIOB NEPEXOAHUKOB. B TaHHOM NpUMEHEHUH MO-
XKeT OBbITh UCIIOJIb30BaH TOJIBKO YKA3aHHBIN BBIILE TUIT KaOEJIs.

4.3. NMpomblwneHHas ceTb Ha OCHOoBe UHTepdenca RS-485

Monaynu cepun NL mpenHasHaueHbI AJIS UCIOJIB30BaHUS B COCTaBe IPOMBIIII-
JICHHOHW ceTH Ha ocHoBe mHTepdeiica RS-485, koTopslii Mcmonap3yeTcs I TIe-
penady curHaiga B 000MX HAIPaBICHUAX MO IBYM IPOBOJAM.
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RS-485 sBnsercs craHmapTHBIM HHTEp(EHCOM, CIENHaIBHO CIIPOSKTHPOBAaH-
HBIM JUIS JBYHAINpaBiIeHHOH repeaayn HuQpoBbIX JaHHBIX B YCIOBUSIX UHIYCT-
pHaiIbHOTO OKpYXeHHs. OH IIMPOKO MCIIONBb3YeTCs s HOCTPOSHHS TIPOMBIIII-
JICHHBIX CETEH, CBS3BIBAIOIIMX ycTpoWcTBa ¢ mHTepdeiicom RS-485 Ha pac-
cTostHHM 110 1,2 KM (peruTephl Mo3BOJISIOT YBEIHYHUTh 3TO paccTosHue). JInHus
nepenaun curHana B cranpapre RS-485 spusercst auddepeHumanbHol, cum-
METPUYHOW OTHOCHUTENHHO "3emin". OIMH CETMEHT MPOMBIIIICHHON CeTH MO-
JKET coJiepikath 0 32 ycTpoiicTB. Ilepenada curHama mo ceTy sBJIAETCS JIBYHA-
NIpaBJICHHOM, MHULIMMPYEMOM OJTHUM BELYILLUM YCTPOMCTBOM, B KaU€CTBE KOTO-
pOro 0OBIYHO MCHONB3YETCs] OPHUCHBIN WIIM MMPOMBIIUICHHBIN KoMIbioTep. Ecim
YIPaBISIFONIMA KOMIIBIOTEP MO MCTEYEHHH HEKOTOPOrO BPEMEHHU HE IMOJy4aeT
OT MOAyJsl OTBET, OOMEH IpephIBAaeTCSI M WHHUIMATHBA BHOBBH IepelaeTcs
yIpaBisionieMy KoMnbiorepy. JI1000# MoayIb, KOTOPBIII HUUETO HE TepelaeT,
MIOCTOSTHHO HAaXOJAUTCS B COCTOSIHUM OXKHMJaHus 3ampoca. Beayiee ycTpoicTBo
HE UMEET ajipeca, BEAOMBIE - UMEIOT.

Y100HO# 0cOOCHHOCTBIO CeTH Ha OCHOBe cranmapra RS-485 sensercs Bo3-
MOYKHOCTB OTKIIIOUEHHS JII000Tr0 BEJOMOT0 YCTpoiicTBa Oe3 HapymeHus: paboThl
Bceil ceTH. DTO MO3BOJIAET AeaTh "TOPAUyI0" 3aMeHY HEHCIIPaBHBIX YCTPOUCTB.

[Ipumenenne moxyneit cepun NL B IpOMBINUTEHHOH CETH HAa OCHOBE HMHTEP-
¢eiica RS-485 mo3BosieT pacmoNOXUTh MOJYJIH B HEMOCPEICTBEHHOW ONH30-
CTH K KOHTPOJIHPYEMOMY OOOpPYIOBaHHIO W TaKUM 0Opa3oM YMEHBIIHTH 00-
IIYIO JJIMHY TPOBOJIOB M BETMYNHY ITapa3HUTHBIX HABOJOK HAa BXOIHEIC LIETIH.

Pasmep agpecHOTO IIpOCTpaHCTBA MOAYIICH MMO3BOJSET OOBEIUHNATE B CETh 256
Mmopyneit. [Tockonbky Harpy3ouHas criocoOHOCTh uHTepdeiica RS-485 monyneit
cocTaBigeT 32 CTaHAAPTHBIX YCTPOMCTBA, MU PACHIMPEHUs CeTH 10 256 emu-
HUI] HEOOXO0MMO UCTONIb30BaTh RS-485 penutepsr Mexay (parmeHTamu, co-
JepxamMu 10 32 monysned. KonBepTepsl u penuTeps! ceTH He SIBISIOTCS aj-
pecyeMbIMH YCTPOWCTBAMHU U TO3TOMY HE YMEHBUIAIOT NPENETbHYI0 pa3Mep-
HOCTb CETH.

VYnpansromuii KoMnbioTep, uMetormmid mopt RS-485, monkmrodaercs k cetu
HernocpencTBeHHO. Kommprotep ¢ moprom RS-232 nmogkmrouaercs gepes mpeod-
paszoBatens unrepdeiica RS-232 8 RS-485, (nanpumep, NL-485C, puc. 4.4).

JUi1st TOCTPOCHUSI CETH PEKOMEHIYETCsI CIIOJIb30BaTh SKPAaHUPOBAHHYIO BUTYIO
mapy mpoBOAOB. MoAyIIN OKIIOYAIOTCS K CeTH ¢ moMompio kreMM DATA+ u
DATA-.
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4. PykoBOACTBO MO NPUMEHEHUIO

Mogaynb
RS—?SZ BBOAa-BbIBOAA
e
IR
L Vin 7+
. RD ! ' MNpeoGpasoBatens INIT*
Ynpasnsiowmin + ‘I nHTepdeiica Data+ ) DATA
+
KOMMbOTEP b RS-232 RS-485 \
¢ noptom RS-232 ! ) B RS-485 (G) DATA-
oD by (mogyns NL-232C) | Date- (R) +Vs
" l' (B) GND
\
Vs+ GND
Vs+
+
McToynnk
nuTaHus
“|enD

Puc. 4.4. Tlopxmouenne Moayis kK mopty RS-232 xommeiotepa

JIroOble pa3phIBBI 3aBUCHMOCTH HMIIEAaHCA JIMHUHM OT MPOCTPAHCTBEHHOH KO-
OpAMHATH! BBI3BIBAIOT OTPAXKEHHUS W HCKAXCHUS CUTHAIOB. UTOOBI M30€XaTh
OTpPaXCHUH Ha KOHIAX JHHHUH, K HUM IOJAKIIOYAl0T COTJIACYIOLINE PE3HCTOPHI
(puc. 4.5). ConpoTHBIeHHE PE3UCTOPOB JOKHO OBITH PABHO BOJHOBOMY CO-
MPOTUBJICHUIO JIMHUU NI€pEAavdn CUTrHaJIa. Ecnu Ha KOHIIC JIMHUH COCPCAOTOYC-
HO MHOTO TIPUEMHHMKOB CUTHAJIA, TO MPH BBIOOPE CONPOTUBIICHHS COIJIacyroLe-
To pe3ucTopa HAaAO0 YYUTHIBATH, YTO BXOAHBIC COIPOTUBJICHUA MPUEMHUKOB
OKa3bIBAIOTCSl COCIMHEHHBIMHU MapaJuIeIbHO MEXYy CO00# M mapajuiesibHO CO-
IJIacyroLeMy pe3sucTopy. B 3ToM ciydae cyMMapHOE CONpPOTUBIIEHHE NPUEM-
HHUKOB CHTHaJla M COTJIACYIOIETO PE3MCTOPA JOJKHO OBITh PAaBHO BOJIHOBOMY
conpoTuBieHUo TuHUA. [loaTomMy Ha puc. 4.5 conporusienne R=120 Owm, xoTs
BOJIHOBOE compoTuBieHne JUHUU paBHO 100 OM. Uem Oomplie MpHEeMHHUKOB
CUTHaJla Ha KOHIE JIMHUH, TEM OOJbIIEE COMPOTHUBICHUE NOIKEH UMETh TEp-
MHHAJIbHBIN PE3UCTOP.

Hawnnyuiuei Tornosiorueid ceT siBiSeTCs AJIMHHAS JIMHUSA, K KOTOPOU B pa3HbIX
MECTax IMOJKIIIOYEHBI ajfpecyeMble ycTpoiicta (puc. 4.5). CTpykTypa cetu B
BHJIC 3BE3/(bl HE PEKOMEHAYETCS B CBSI3H CO MHOXKECTBEHHOCTBIO OTPaXKEHUI
CHT'HAJIOB M IIPOOJIEMaMH €€ COTIaCOBAHUSL.
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Data+ R=120 Om R=120 Om

YnpaensroLmii tl

KOMMbLOTEP
¢ noprom RS-485

Data-

NeTouHmk
nuTaHus
+10..+30 B

GND

Puc. 4.5. CoenmnHeHre HECKOIBLKAX MOJYJICH B ceTh Ha OCHOBE MHTEpdetica
RS-485

4.4, CoeguHeHue yCTPOUCTB ¢ uHTepdencom RS-422

Monymu cepunt NL MOryT OBITH HCIIONB30BaHBI ISl COCOUHEHUS YCTPOWCTB,
nmeromux uHTEpdeiic RS-232, ¢ yerpoiictBamu ¢ unTepdeiicom RS-422. Ta-
KOI BapHaHT COEIUHEHHUI MOXeT OBbITh HCIOIb30BAH TAKXKE C LIEIbI0 yBEIHUe-
HUSI pacCTOSHUH Mexay ycrpoiictBamu ¢ uHTepdeiicom RS-232. Jlns storo
BBINOJHAIOT NpeoOpazoBanue curHaioB RS-232 B RS-422, zatem ucnosib3yoT
nuHuio RS-422, nivHa KOTOPOH MOXKET AoCTUraTth 1,2 KM, U 00OpaTHOE mpeoo-
pasoBanue untepdeiica RS-422 B RS-232. Cxema coequHEHUI 11 3TOrO CITy-
Yasi mpuBeicHa Ha puc. 4.6.

NL-232C 25



4. PykoBOACTBO MO NPUMEHEHUIO

4.5. KoHTponb paboTocnocoGHOCTU U NOPAAOK 3aMeHbI
ycTpomncTBa

KonTpons paboTocriocoOHOCTH M TEXHHUYECKHUX XapaKTEPUCTHUK MOAYIS TPHU
IIPOMU3BOJICTBE BBIIOJIHACTCS Ha CHENUABHO pa3pab0TaHHOM CTEHE, T1e U3Me-
psiroTcst Bce ero mapameTpsl. [lonb3oBarens MoxeT yOeauTbess B paboTOCHO-
COOHOCTH MOZYJIS, MOAKIIIOUMB K opTy RS-232 kommbrorepa siroboe BHelIHEe
yCTpOHCTBO, nMetomiee nopT RS-485 nim RS-422.

HewucnpaBHble MOy 10 OKOHYAHUS TaPAHTUIHOTO CPOKa MOTYT OBITH 3aMe-
HEHbl Ha HOBBIE y U3rOTOBUTENS. PEMOHT MoAaysieill He MpOU3BOJIUTCS BBUIY
SKOHOMHMYECKON HEeleIeco00pa3sHOCTH, CBSI3aHHOW C BBICOKOW HAa/I€KHOCTHIO
MOAYJEH.

(B) GND
(R) +Vs

(V) DATA+
(G) DATA-

Tx+
Tx-
Rx+
Rx-

(G) DATA-
(Y) DATA+

Puc. 4.6. Coenunenue AByX yCTpOUCTB ¢ uHTepdericom RS-422

4.6. JencTBus Npu oTkase usgenus

IIpu oTkasze MonyJId B CUCTEME €r0 CIEAYET 3aMEHUTh Ha HOBBIM. [ 3aMeHBI
MOJyJIsl U3 HETO BBIHUMAIOT KJIEMMHBIE KOJIOAKH, HE OTCOEIUHSS OT HUX MpPO-
BOJIa, U BMECTO UCIIOPYEHHOTO MOJYJNS YCTaHABIMBAIOT HOBBIN. IIpy BEIMONHE-
HHUH 3TOH TPOLIETYPhI padOTy BCEH CHCTEMBI MOKHO HE OCTAHABIIUBATH.
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5. TexHuka 6e3onacHOCTU

Cornacuo I'OCT 25861-83 (CT COB 3743-82) nanHoe HM31eiHe OTHOCUTCS K
npudopam, KOTOPbIe MUTAIOTCS 0E30TACHBIM CBEPXHH3KHM HANPSIKEHHEM U HE
TpeOyeT crenuaibHOM 3alUThl IEPCOHANA OT CIIYYaifHOTO COTPUKOCHOBEHUS C
TOKOBEIYIIMMH YaCTSIMH.

6. XpaHeHue, TPAHCNOPTUPOBKA U
yTunusauus

XpaHUTh yCTPOMCTBO ClIeAyeT B Tape U3roToBuTeNs. Ilpu ee oTCyTCTBUM HaJ0
MIPUHATH MEPHI IS MPEAOXpaHeHUS H3JeNHs OT MOMaJaHus BHYTPh €ro M Ha
ITOBEPXHOCTH TBIJIM, BJIArd, KOHJAEHCAaTa, HHOPOIHBIX Tel. CpoK XpaHEeHUs NpH-
6opa cocrasser 10 yer.

TpaHCTIOPTHPOBATH M3/ENHE AOMYCKASTCS JTFOOBIMHU BUIaMH TPAHCIIOPTA B Tape
HU3TOTOBUTEISL.

VYCTpoicTBO HE CONEPKUT BPEIHBIX JUISl 3/I0POBbS BEIIECTB U €r0 yTUIIN3AlMs
He TpeOyeT NPHUHATHS 0COOBIX Mep.

7. FapaHTnA nsrotoBuTens

HUJI AIl rapantupyer GeclulaTHYIO 3aMEHY HEHMCIPaBHBIX IPUOOPOB B Teue-
HUe 3 JIeT cO JHS MPOJaXU MPH YCIOBUHM OTCYTCTBUM BUIUMBIX MEXaHUYECKHUX
MIOBPEKICHUM.

[Mokynatento 3amperiaeTcsi OTKpbIBaTh KPBIIKY Kopiyca npudopa. Ha npubo-
PBI, KOTOpPBIE OBIIM OTKPBITHI TIOJIB30BATENIEM, TAPAHTHSI HE PacIpOCTPAHSIETCH.

HpeTeHBI/II/I HE MPUHUMAIOTCA IPHU OTCYTCTBUH B HACTOAIICM AOKYMCHTC IIOA-
IIMCHU U II€YaTHu TOprIOHICP‘I OpraHu3ainuu.

HOCTaBKa H3I[eJ'IPII7[ JUIA pEMOHTA BBIITOJHACTCA IO IMOYTC WM KYPbBEPOM. HpI/I
TIEPEChUIKE IMOYTOH HpI/I60p JOJIDKEH OBITH TIIOMCHICH B YIIAKOBKY HU3TOTOBUTCIIA
WK SKBHUBAJCHTHYIO el II0 CTOMKOCTH K MEXaHHYCCKUM BOSZ[CI;'ICTBI/IHM,

NL-232C 27



8. CBegeHuA o cepTucmkaumm

HMMEIOIINM MECTO BO BpeMs nepecsuiku. K mpubopy HEOOXOIMMO HPHIOKHUTH

omnmcaHue Ae(eKTa U yCIOBHsL, IPU KOTOPHIX MPHOOP BHIIIET U3 CTPOSL.

8. CBeaeHusA o ceptucmkaumum

Moyu yIOBIETBOPSIOT CIEIYIONUM CTaHIapTaM:

I'OCT P 52931-2008

[TpuGops! KOHTPOJIS ¥ PErYITUPOBAHUS TEXHOJIOTHIE-

CKHX TporieccoB. OO0mIue TeXHNIECKHUE YCIOBUS.

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

Mo Bonpocam npoaax v noaaepxku oopawjanteco:

KanvnuHrpap (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
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropog (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-[JoHy (863)308-18-15
PsizaHb (4912)46-61-64

Camapa (846)206-03-16

CaHkT-lMNeTepbypr (812)309-46-40

CapatoB (845)249-38-78

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

CwmoneHck (4812)29-41-54
Coum (862)225-72-31
Craspononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBCK (8422)24-23-59
Ydha (347)229-48-12
YenabuHck (351)202-03-61
Yepenosew (8202)49-02-64
Apocnaenb (4852)69-52-93
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