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PykoBOACTBO 1O AKCIUTyaTallMM COACPKUT TEXHUUYECKHE JaHHbIE, OMHCAaHUE YCTPOWCTBA U
MPUHIIAIIA JIEUCTBHS, a TaK)Ke JPYrMe  CBEICHHs, HEOOXOIWMBIC JUIsI TPABUIBHOM OSKCILTyaTaluy
MATYMKOB JaBieHusi odOmiero HazHauyeHuss MMUJIA-15 u B3pBIBO3AIIMIIEHHBIX JATYUKOB  JIABJICHHS
MUJIA-15-Ex.
KouctpykTuBnbie ocobennocT garunkoB MUJIA-15 npusenenst B Tabnuiie 1.

Tao6nwuma 1- KouctpykruBabie ocooeHHocTH qatynkoB MUJIA-15

O0o03HaueHne JaT4rKa

KoHncTpykTuBHBIE 0OCOOEHHOCTH

MUJIA-IU (A, I, B, IUB)-15(-Ex)-01

I[aT‘II/IKI/I C TOKOBBIM BBIXOJHBIM CUT'HAJIOM.

MUJIA-IU -15-M-1(-2, -3) -01 (052, 053,
056)
(MUJIA-IN-15-M-A)

I[aT'-H/IKI/I C TOKOBBIM U1 BBIXOJHBIM
CUTHAJIOM HAIIPAKCHHA ITOCTOSHHOI'O TOKA.

MUJIA-TU (A, I/, JIB, JINB)-15(-Ex)-051
(052)

I[aT‘II/IKI/I C BBIXOJIHBIM CUT'HAJIOM HAIIPAKCHUSA
IIOCTOSHHOI'O TOKaA.

MUJA-IA (JA, UL, OB, JAWUB)-15(-Ex)-
(A)-055 (057)

JlaTuuku ¢ BBIXOJHBIM CUTHAJIOM HAIPSKEHUS
MOCTOSIHHOTO TOKa. MMET mpomopiuoHalib-
HYI0 3aBHCHMOCTH BBIXOJHOTO CHTHalla OT
HANPSDKCHUS TUTAHMSL.

MUJIA- U (JIA, JULJIB, IUB)-15(-Ex) -058
(059)

JlaTuuKu ¢ BBIXOJHBIM CUTHAJIOM HAIPSKCHUS
MOCTOSIHHOTO TOKa. MMET mpomopiuoHalib-

HYIO 3aBUCHMOCTh BBIXOJHOI'O CHUTHajla OT
HaIlpsDKEHUs NUTaHus U koppekropsl HYJIS
u MAKCUIMYMA

Jlatyuku ¢ 1UQPOBBIM BBIXOJAHBIM CHUTHAIOM
¢uznueckoro ypoBHsi uHtepdeiica UART c
npoTokosiom oomena Mida

Jatunku ¢ MUQPOBBHIM BBIXOJAHBIM CHUTHAIOM
unrepderica RS485 ¢ mpotokosom oOMeHa
Mida

JlaTyuku ¢ HUQPPOBBIM BBIXOJHBIM CUTHAJIOM
¢usnueckoro ypoBHs wuHTepdeiica RS485 ¢
npotokosoM oomena Modbus

MUJIA-IU (A, JJLJB, J1B)-15(-Ex)-061
(062), MUJIA-1-15-M-A-061

MUJA-IU (A, I, B, IUB) -15(-Ex)-063

MUJIA-IA (IA, U1, B, 1B)-15(-Ex)-064

[Ipumeuanusa—

1 JlaTyvku ¢ UHACKCOM «A» HMEIOT DJIEKTPUYECKOe MOJIKIIOYCHHE
pucynku /1.8, /1.9 npunoxenus J1).

2 Jlng naT4MKOB ¢ WMHAEGKCOM «M)» MakcuMalbHas JOMYyCcTHMas TeMIlepaTypa H3MepseMoi
cpenst oT 90 no 150°C B 3aBUCUMOCTH OT UCIIOJTHEHUSI.

IJIOCKUK Kabenb (cMm.

K pabGore ¢ marunmkamu nasienus MUJIA-15 pomyckaercsi 00Cay:KUBAKOIIUI TMePCOHAN
COOTBETCTBYIOLIEH KBATH(UKANNH, H3YYUBIIMH HacTosiuee PykoBoacrso.

[Tpu 3aka3e maryuka JOKHO OBITH yKa3aHO YCIOBHOE 0003HAUE€HME JIaTUYMKa, COCTaBJIEHHOE IO
CTPYKTYpPHOM CXEMe€, IPUBEACHHOMN B MPUIIOKEHUH «A».

HpOCI/IM YUYECTh, UYTO B CBA3U C IOCTOAHHBIM TEXHHYCCKHUM COBCPHICHCTBOBAHUEM JATUUKOB
JABJIEHUS MOTYT BO3HMKHYTH HEKOTOPBIE HENPUHIMIIMAIBHBIE PACXOXKACHUAM MEXIy KOHCTPYKIUEH,
cXeMoH JaTyuKa U TEKCTOM COHpOBOJIPITGJ'IBHOﬁ AOKYMCHTAIIUH.

N3I'OTOBUTEJIb:

O0mecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTBHIO
yerpoiicteay (000 MUJIAYC);

wpuandyecknii aapec: 432035 Poccust, r. YIbSIHOBCK, Poe3] JHEPreTUKOB, 4, Kad. 204

E-mail: info@midaus.com, uHTepHET-CalT mpeanpuaTHs: WWw.midaus.com

«MMKPOIJIEKTPOHHBIE JATYUKU H
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1 OIIMCAHUE U PABOTA
1.1 HaznavyeHnue u 00,1aCTh NPUMEHEHUS

1.1.1 Aatuuxku pasnenuss ~ MUJIA-15 (B npanbHeiiiiem - JaT4MKu), MNpeAHA3HAYEHBI IS
U3MEpEeHUs ¥ MPONOPIHOHATIBLHOrO MpeolOpa3oBanusi u30bITouHOro naeineHus (W), abcomoTHOrO
nasnenust ([A), paspexenus (/[IB), m30biTouHOro naBieHus - paspexenus ([VB) u pasnocTu
nasneHuit ([1/1) B TOKOBBIN BBIXOJHOW CHTHAJ, BBIXOJHOW CHTHAJ HANPSHKEHUS MOCTOSHHOTO TOKa WU
B curHain mugposoro koxa (mmdposoit curHan) unteppeirica UART co crnenuanbHbIM MPOTOKOJIOM
obmena Mida, mu6o curaan uwarepdeiica RS485 ¢ mporokomom obmena Ha 6aze  Modbus-nporokosa
WK IPOTOKOJIoM oOmeHa Mida.

[Ipumeuanue - Onucanue mnpotokojgoB obmena Mida u Modbus npuBeneHbl B
npuiiokeHusax «JI» u «M», COOTBETCTBEHHO.

Jatuuku  mpeaHa3HAyeHbl JUIS MCIOJB30BAaHUS B CHCTEMax KOHTPOJIS M YIPaBJICHUS
TEXHOJIOTHYECKUMHU TpOLIeCCaMU B Pa3IMYHBIX OTPACHAX IPOMBIIUIEHHOCTH, SHEPIreTHUKH,
KOMMYHAJILHOTO XO0351CTBa, TPAHCIIOPTa, B TOM YHMCIE Ha razopacrpeneiautenbubix mynkrtax (I'PII), a
TaKXK€ B aBTOMATH3UPOBAHHBIX CUCTEMAaX KOMMEPYECKOIO yueTa pacxo/ia MpUpoIHOTO Tasa.

PabGounmu wusmepsiembiMu cpenamu st qataukoB JIM, JIA sBIstOTCS rasbl, mapora3oBbie U
ra3oBbIE CMECH, a TaK)K€ HEKPHUCTAJUITM3YIOUIMECS U HE3aTBEPACBAIOIINE KUIKOCTH, HEArPECCUBHBIE K
TUTAHOBBIM CIUIaBaM U KOPPO3MOHHOCTOWKHUM CTaJISIM.

PaGounmu umsmepsembiMu cpenamu it nataukoB MUIA-JI/1-15 sBisitoTcs mpupoaHBIA Ta3 U
JpyTye OUUIICHHbIE CyX1e HearpeCCUBHBIC ra3bl U ra30BbIe CMECH.

PaGounmu wm3mepsiembiMu cpenamu st qatankoB MUJIA-J1/1-15-2 ¢ 06enx cTopoH (TUIFOCOBOM

¥ MUHYCOBOI) SIBJISIFOTCS Ta3bl, MApOTra3oOBhIE U ra30BbIe CMECH, a TaKKe€ HEKPHUCTAJUIU3YIOLIUECS U
HE3aTBEP/ICBAIOIINE )KUIKOCTH, HEArPECCUBHBIC K THTAHOBBIM CIIABAM M HEPXKABEIOIIICH CTalu.

Hatuuk  JIJI mpenHasHayeH Ui U3MEPEHHS nepernajga JaBieHHS, B TOM YHCJIE Ha
U3MEPUTEIIBHBIX TPYOOINPOBOJAX CYETUYMKOB Ta3a TYPOMHHOTO M POTAIMOHHOTO THIIA  CUCTEM
KOMMEPUYECKOro yyeTa.

1.1.2 Jarunkun MUJIA-15 ¢ BBIXOJHBIM TOKOBBIM CUTHAJIOM U B BHJIC HAMPSIKCHUS MTOCTOSHHOTO
TOKa UMEIOT ClIeAyIolue 0003HAUYEHHUS [0 KOHCTPYKTOPCKON JOKYMEHTAIIUH:

MJIBI'.406233.090 - MUIA-IA-15, MUJJA-IA-15-Ex;
MJIBI'.406233.093 - MUIA-/IU-15, MUIA-JIU-15-Ex, MUJJA-IU-15-M;
MJIBI'.406233.092 - MUA-IJ-15, MUJA-I/I-15-Ex ;
MJIBI.406233.102 - MUIA-/I-15-M-A;
MJIBI'.406233.105 - MUIA-/IMB-15, MUJIA-IVB-15-Ex;
MJIBI'.406233.107 - MUIA-/IB-15, MUJIA-IB-15-Ex.
M/IBI'.406233.109 - MUJA-I1-15- M2;
MJIBI.406233.110 - MUIA-/IN-15- M1;
MJIBI'.406233.111-01 - MUJIA-AM-15-1T;
MJIBI'.406233.113 - MUIA-/IN-15-M-3.
MJIBI'.406233.117 - MU A-JI/1-15-2

1.1.3 Jatuukun MUJIA-15 ¢ uudpoBbIM BBIXOJHBIM CHUTHAJIOM HMEIOT CIEAYIOIUEe 0003HaYeHUS
0 KOHCTPYKTOPCKOU JJOKYMEHTAITHH:

MJIBT.406233.094 - MUAJIA-JA-15-(9)UART/RS485, MUJIA-JIA-15Ex -UART/RS485:;
MJIBT.406233.096 - MUJIA-JTH-15-(3)-UART/RS485, MUJIA-JIN-15Ex- UART/RS485;
MJIBT.406233.095 - MUJIA-JJI-15- (3)-UART/RS485, MUJIA-JI/I-15Ex- UART/RS485;
MJIBT.406233.102 - MUJIA-TU-15-M-A-UART;

MJIBI.406233.108 - MUJIA-/IB-15-(3)-UART/RS485, MUJIA-/IB-15-Ex- UART/RS485;
MJIBT.406233.106 - MUJIA-JTUB-15-(3) -UART/RS485, MUJIA-JIMB-15-Ex- UART/RS485;
MJIBI.406233.111 - MUJIA-JIU-15-T1-RS485;

MJIBT.406233.113 - MUJIA-/U-15-M-3- RS485.

MJIBI.406233.118 - MUJIA-J]JI-15-2- RS485
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Hes3peiBozammmennsle  patuuku  MUMJIA-15 npeanasHaueHbl Uil UCIHOJB30BaHUSA  BO
B3pbIBOOE30MACHBIX YCIOBUSIX.

CumBoJT «3D», OTHOCSAUIUNCS TOJIBKO K JaTYMKaM C KOJOM BbIXOJHOTO curHaia 064 (mpoTokod
oomena Modbus, uatepdeiic RS485 ), o603nauaer ocHoBHYIO morpemuocts +0,05;  +0,1 %.

B3peiBozamumennbie  gatuuku MUJIA-15-Ex ¢ BUIOM B3pBIBO3ANIUTHEI «MCKpoOe3omacHas
AIIEKTPHYECKAs [Eb» yYPOBHA «ia» coorBeTcTBYyr0T TpeboBanusm TP TC 012/2011 «O 6Ge3omacHocTH
obopynoBanus uisi paboThl BO B3pbIBoomacHbIX cpeaax», OCT 31610.0-2014, TOCT 31610.11-2014,
UMEIOT MapKupoBKy B3peiBo3anmthl PO Ex ia | Ma X/0EX ia I1IB T4 Ga X u MOryT ycTaHaBIMBaTLCSA BO
B3pPbIBOOIIACHBIX 30HAX IOMELIEHUI M HApYKHBIX YCTAaHOBOK B COOTBETCTBMM ¢ IyiaBod 7.3 IIYD u
JOPYTUMU TUPEKTUBHBIMU TOKYMEHTAaMH, PETIAMEHTUPYIOIMMU MPUMEHEHHUE 3JIEKTPOOOOPYIOBaHUS BO
B3PBIBOONIACHBIX 30HAX.

3HaK «X» B MapKUpOBKE B3pbIBO3AIIUTHI JATYMKOB YKA3bIBACT Ha CIELUalIbHbIC YCIOBUA
ux 0e301acHOro MPUMEHEHHUS:

- K DJIEKTPUYECKHM IIeMsM JAaTYMKOB JaBjieHHUS B3pbiBo3ammiieHHbIx MUJIIA-15-Ex moryr
MOJIKIIIOYAThCST MCKpoOe3omacHble CepTU(UIIMPOBAHHBIE YCTPOWCTBA, HCIOIB3YIOIIUE PE3UCTOP IS
OTrpaHUYEHUS TOKA, CyMMAapHbIE€ BHIXOAHBIC TApaMETPhl KOTOPBIX HE MPEBBIIAIOT AJISl JATYUKOB C KOAAMHU
curHana 051, 052, 055, 057, 058, 059, 061, 062, 063, 064 U.<13,7 B, 1,<0,29 A, P,<1 Br, a ana
naTaukoB ¢ kogoM curHana 01 U,<28 B, 1,<0,143 A, P,<1 Br;

- JUIsl IOAKJIFOYEHHUS K JaT4uKaM B3pbiBo3amuiieHHbIM MIJIA-15-Ex ycTpoiicTB, HCIIOIB3YIOLINX
Jpyrue CrocoObl OTpaHUYEHUS TOKa, UX HEOOXOIMMO CepTU(UIUPOBATH COBMECTHO C JATUYUKOM IS
MIO/ITBEP K IEHUSI UCKPOOE30IIaCHOCTH CUCTEMBI.

1.1.4 Tatunku (xkpome maturkoB MUJIA-15-M) npennaszHaueHsl i pabOThI IPU TEMIIEpaType
H3MEPSIEMOM CpeJbl U OKpYsKaroriero Bo3ayxa oT Munyc 40 o mtroc 80 °C (6e3 3amep3aHusi u3MepsieMoit
Cpelbl B TPUEMHOM MOJIOCTH AaTYNKa).

Hartunku cnenmanbHoro wucnoinHenus — MUJIA-15-M  mpenHasHaueHsl Uit pabOTHI  TIpU
TeMIeparype oOkpyxaromiero Bo3ayxa ot muHyc 40 mo mitoc 10 90 °C u ot munyc 40 no mmoc 60 °C,
Temreparype usmepsemoin cpenbl ot muHyc 40 no miroc 125°C  u or munyc 40 mo mmoc 150 °C,
COOTBETCTBCHHO, 0€3 3aMep3aHuss H3MEpsSeMO Cpeapl B TPHUEMHOW TIOJOCTH Jarduka. JlaTdaukw
MUIA-15-M uMmeroT 3KcIuTyaTalliOHHbIe OrpaHuYeHust (CM. TIpUMedanue 3 k tabmuie 4).

1.1.5 Marepuanbl U MOKPBHITHS JAaTYMKOB 0OECIEYMBACT YCTOWYMBOCTH K MacjiaM M MOFOIIHM
CpeacTBaM.

1.1.6lo ycTOHYMBOCTH K KIMMATHYCCKUM BO3JCHCTBHSIM JATYMKH C BEPXHUM TIPEICIOM
m3Mepenuss g0 0,025 Mlla, BKJIIOYUTETBHO, COOTBETCTBYIOT HcHogHeHHI0 YXJI** kateropuu
pasmenienwnst 3.1, a ceeime 0,025 MIla ucnoHeHuto Y** kareropuu pazmemenus 2 mo 'OCT 15150-69
(coorBercTBeHHO, Tpymmbl ucnoiHeHuss B4 u C4 mo T'OCT P 52931-2008), ¢ Ttemmeparypamu
okpyxkatomero Bo3ayxa ot muHyc 40 mo mmoc 80 °C (ot munyc 40 mo mioc 90 °C  ist 1aTYMKOB
MUIA-15-M).

Hatuuku ¢ ocHOBHOM norperHocThio + 0,05; *+ 0,1 cooTBeTcTBYIOT Kareropuu pasmenieHus 4.1
no T'OCT 15150-69 (rpymme ucnonneHus Bl, a mo BuOpoycroitunBoct N1 mo 'OCT P 52931-
2008) ¢ TemmnepaTypamMu OKpy»Karoliero Bo3ayxa ot mioc 15 mo mmoc 35 °C.

[Tpumeuanue- Jarauku MUJIA-15 ¢ ocHoBHOI morpemHOocThi0 + 0,05; £ 0,1 moryr
M3TOTaBIUBATHCS U quanazoHa padounx Temmeparyp oT Munyc 40 no mioc 80 °C. B aTom ciyuae
UHJACKC «2» B 0003HAYCHUU U MapKHPOBKE JaTUYNKa OTCYTCTBYET.

1.1.7 Tlo cTeneHw 3alIUINIEHHOCTH OT BO3JICHCTBHUS IMBUIA M BOJBI JIATYWKH, B 3aBUCUMOCTH OT

Moaudukanmu, umerot ucnoiaHenus IP 65, IP67, IP68 mo TOCT 14254-96.

1.1.8 ITo »JIeKTPOMArHUTHOW COBMECTUMOCTH JATYUKH OTHOCSTCS K TEXHUYCCKUM CPEICTBAM,
MPUMEHSEMBIM B IpoMbIuIeHHBIX 30Hax o 'OCT 30804.6.2-2013.

1.1.9 JlaTuynku OTHOCATCSA K HEBOCCTAHABIMBACMBIM, OJHOKAHAIBHBIM, OJHO(YHKIIMOHATHHBIM
U3JICTTHSIM.

1.1.10 JlaTunkn  HEPEMOHTONPHUTOJIHBIE B  YyCIOBUAX moOTpeOuTens. [apaHTUiiHBIA ©
nocJerapaHTHIHHBIN PEMOHT JaTYMKOB MTPOU3BOIUTCS HA TIPEANPUATHH U3rotoButene (cM. pasaen 8).
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TexHuuyeckue XapaKTepUCTHKH

1.2.1 BepxHue npeaenbl U3MEpEHUH 1aTYMKOB C HMDKHUM INIPEAEIIOM U3MEPEHHUS, PaBHBIM HYJIIO,
COOTBETCTBYIOT 3HAUEHUM, IIPUBEICHHBIM Ta0IHUIE 2.

Tabnuia 2— Bepxuue npeenbl U3MEPEHUs JATYUKOB C HIDKHAM MPEJIEIIOM PaBHBIM HYITIO
N3mepsemoe

Bepxuuit npenen nzmepenus, Mlla

JIaBJICHUE

Vis6brrounoe (JI1) 0,001; 0,0016; 0,0025*; 0,004, 0,006; 0,01, 0,016; 0,025; 0,04; 0,06; 0,1; 0,16;
0,25; 0,4, 0,6; 1; 1,6; 2,5; 4, 6; 10; 16, 25; 40; 60; 100; 160; 250; 300; 400

AocomoTtHoe (1A) | 0,004; 0,006; 0,01; 0,016; 0,025; 0,04; 0,06; 0,1; 0,16; 0,25; 0,4; 0,6; 1; 1,6; 2,5;

4,6, 10

Paspexxenue (/IB) | 0,004; 0,006; 0,01; 0,016, 0,025; 0,04, 0,06; 0,1

Pasnocts nasnenuii | 0,001; 0,0016; 0,0025*; 0,004; 0,006; 0,01; 0,025; 0,04, 0,06; 0,1; 0,16; 0,25;

(J)** 0,4,0,6;1,0

[IpuMmeuvanus

1 *TIpenensr uzmepenuit 0,001 - 0,0025 TonpKO A1 1ATYUKOB C HU(POBBIM BBIXOIHBIM CUTHAJIOM.

2**  BepxHuil mnpenen padodero M30BITOYHOTO (CTAaTHUYECKOrO) MAAaBJICHHUS I JaTYUKOB
MUIA-JJI-15 pasen 1,6 MIlau 16,0 MIla myis natankoB MUJIA-J1J1-15-2

1.2.2 Tlpenensl W3MEpPEHUH NATYUKOB C HIDKHUM TPEICIIOM HM3MEPEHHS, HE PaBHBIM HYIIIO,
JIOJDKHBI COOTBETCTBOBATH Tabmuie 3.

Tabnauna 3— [lpenens n3MEepeHNUH TaTYUKOB C HUHKHUM TPEAEIIOM H3MEPEHHsI, HE paBHBIM HYIIIO

H3mepsiemoe naBiieHue [Ipenenst uamepenus, Mlla

AoGcomoTHoe naBnenue (1A) 0,07-0,11; 0,08-0,11; 0,09-0,11: 0,08-0,2; 0,1-0,5; 0,15-0,75;
0,1-1,0*; 0,2-1,0; 0,4-2,0; 2,2-5,5; 2,8-7,0;

N30BITOYHOE TaBICHHUE-PA3PEIKEHIE (-0,002)-0,002*; (-0,003)-0,003*; (-0,005)-0,005; (-0,01)-
(I1B) 0,006; (-0,01)-0,015; (-0,02)-0,02; (-0,03)-0,03;
(-0,05)-0,05; (-0,1)-0,06; (-0,1)-0,15; (-0,1)-0,3;
(-0,1)-0,5; (-0.1)-0,9; (-0,1)-1,5; (-0,1)-2,4

[IpumMedanue-*/nanazon usmepenuii abcomornoro nasienus ot 0,1 mo 1,0 MIla, a Takxke
JMara3oHsl  u3MepeHuit aasiaeHuii-paspexenuit  (-0,002)-0,002 u (-0,003)-0,003 TombKO IS
JIATYUKOB C IH(POBBIM BBHIXOTHBIM CHTHAJIOM.

1.2.3 TIlpemensl nomyckaeMOoil OCHOBHOW TPUBEICHHONW MOTPEIIHOCTH Y, BBIPAKEHHBIC B
MPOIIEHTaX OT JHara3oHa U3MepeHus , He Ooee:
+0,05; £0,1 ronpko mist natankoB MUJIA-15 ¢ iudpoBBIM BBIXOIHBIM CUTHAIIOM,;
+ 0,15; £0,2; £0,25 «kpome matuukoB  JIM, JIB, JI/I ¢ BepXxHUM MpeaenoM H3MEpeHUs
0,004 MITa u Huxe;
10,5 mna matumkor VB, a taxke matumkoB AW, JIB, JIJ ¢ BepXHUM TIpeaeiioM H3MEpeHUs
0,004 MIla u HuXKe;
+0,2; £0,25;£0,5; £1,0; 1,5 ansa garuukoB MUJIA-I1-15-M u ux MoauduKaimii;
+2,0; £2,5% s natankoB MUJIA-JIU-15 ¢ Bepxaum npeaenom usmepennit 400 MIla;
*2,5% nns naruukos MUJIA-/IU-15 ¢ Bepxaum nipenenom uzmepenuii 300 MIa.
1.2.3.1 [Ipenensl mommycKaeMoi TOTIONHUTENLHOW TMPUBEICHHOW MOTPENTHOCTH Yt , BBI3BAHHOMN
OTKJIOHEHHEM TEeMIEepaTypbl OKPYXKAIOIIeTo BO3AyXa OT HOPMAlIbHOW, B Juama3oHe pabodux
Temrieparyp, % (OT Jauara3oHa W3MEHEHHs BBIXOHOro curHana), Ha 10 °C, muis JaT4uKoOB ¢ OCHOBHOM
MIPUBEICHHON MOTPEITHOCTHIO:
+0,05; +0,1% ue 6onee * 0,01;
0,15% ue 6onee £+ 0,02, o He 6onee £ 0,06 Bo BcéM paboueM quanazoHe TeMIIepaTyp;
0,2 % ue 6onee + 0,025, Ho He 6onee = 0,08 Bo BcEM paboyem nuanazoHe TeMIIeparyp;
0,25% ne 6onee + 0,03, Ho He 6onee + 0,1 Bo BcéM pabodem auama3zoHe TEMIEPATYP;
0,5, £ 1,0;£1,5;+2,0; £ 2,5 ne 6osee + 0,1, HO He Oostee 0,5 Bo BcéM quana3zoHe pabOIMX
TEMIIEPATYDP.

+ + H+ I+
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1.2.4 Bapuanus BbIXOAHOTO CUTHAJNA ¥s, % OT Iuamna3oHa U3MEHEHHsI BBIXOJHOTO CUTHAJIa, HEe
Oonee:

- 0,03; 0,05 mns natumkoB ¢ ocHOBHO#M morpemHocThio £ 0,05; + 0,1%, cooTBETCTBEHHO;

-0,2; 0,35 mnsa nmatumkoB ¢ ocHOBHOM norpemHocThio * 0,5; £ 1,0 %, ¢ BIIU ot 0,004 m0 0,01
n Menee 0,004 Mlla, coorBeTcTBeHHO, a Takxke i maTtunkoB ¢ BIIM 300 u 400 MIla ¢ ocHOBHOI
MOrpeIHocThio 2 U 2,5% ;

- 0,1 s BceX OCTaIbHBIX JATYHKOB.

1.25 3oHa HEYYBCTBUTEIBHOCTH JaTYMKOB abcomoTHOTO ([IA) m wm36mTounHoro (JN)
naieHus, paspexenus (/IB), w30biTouHoro maBneHus - paspexenus ([AVB), BeIpaxkeHHas B
MPOIEHTAX OT AWana3oHa u3MepeHui, e npessbimaet 0,01.

1.2.6 3oHa HEYYBCTBUTECIBHOCTH JAaTYMKOB paszHoctu naBineHuil (J{/l), BbIpakeHHas B
MPOIEHTAX OT AWana3oHa u3MepeHui, e npessbimaet 0,02.

1.2.7 W3menenune BbIxogHOro curHanma npardnka MUJIA-JI/1-15, BbI3BaHHOE H3MEHEHUEM
pabouero u30bITOYHOTO (CTATUYECKOro) naBieHus oT Hyns A0 1,6 MIla (mo 1,0 MIla pist naT4nkoB ¢
BEepXHUM mpexaenoMm usmepenuit - nanee BIIM 0,004 MIla u nuxke) He mnpesbimaer +0,15% ot
JIana3oHa U3MEPEHUs IJIs TaTYUKOB C OCHOBHOM MPUBEICHHOW MOTPEIIHOCThIO HE 6omnee 0,15 u
40,25 % 1151 TaTYMKOB ¢ OCHOBHOUM MPUBEACHHOMN norpenrHocteto He 6onee 0,2, 0,25 u 0,5 %.

[Ipumeuvanue - OJAHOCTOPOHHHME TMepPerpy3KH CTATHYECKHM [aBJeHHEM [aTYMKOB
MUIA-JA-15 He pomyckaroresi. [lpouenypa mycka u ocraHoBa garuuka MUJIA-I/I-15 ¢ 3-x
BEHTWIBHBIM OJIOKOM, oOOeclednBaroniasi UCKIOYEHHE BO3ACHCTBHE OJHOCTOPOHHHUX IEPErpy30K
npuBesieHa B 11.11.2.2.4.6 - 2.2.4.8 paznena «/cnonab30BaHue M0 HA3HAYEHUIO.

1.2.7.1 VU3meHenue BbIxoAHOTO curHajga gatuuka MUJIIA-/I/I-15-2, BeI3BaHHOE H3MEHEHHEM

pabovero U30BITOYHOTO (CTATHYECKOTO) NaBieHus oT Hyss 10 16 MIla ne mpessimaet 0,15 %.

Jina MUIA-IJI-15-2 gomyckaroTcs 0IHOCTOpOHHUE Tieperpy3ku He 6omnee 10 MlIla.

1.2.8 Bpems 3aJepKKU BBIXOJHOTO CHTHAQJIA TIOCTE IIOJAYd HAMPSHKCHUS IMHTAHUS IS
JaTYMKOB ¢ KogaMHu BeIXOoAHBIX curHaios 01, 051, 052, 53,54, 055, 56, 057, 058, 059 - ne 6omnee 70 Mc.

Bpewmst roToBHOCTH K paboTe Mocie Mojgadyu TMHUTAHUS JUISl JTATYMKOB ¢ KOJAMH BBIXOIHOTO

cur"ana 061- 063 ue 6osee 5 mc, ¢ xkomom 064 He Gonee 25 Mc.

Bpemst oOHOBNIEHHMSI JAaHHBIX JUIsI AaTYMKOB C¢ Koxom JymHuM 064 He Oomee 250 mc (c
BKJIFOYEHHBIM anmapaTHbIM (GUIBTPOM) U He 0oJiee 25 MC ¢ BBIKITIOUEHHBIM.

WuTepBan BblAauu JaHHBIX B PEXKHUME HENPEPHIBHOM pabOThI 1715 JaTUMKOB ¢ KogoMm 061, 062
He Oosee 35 Mc.

Bpewms peakiuu Ha 3ampoc A JaTYUKOB C KOJAAaMH BBIXOJIHBIX curHanoB 061-063 He Gonee
35 Mc, ¢ kogoM 064 me Oosee 5 Mmc.

[Ipumeuanue- JlaHo BpeMs IS peKuMa C BBIKIFOUEHHBIM anmapaTHeIM GuisTpoM u 6e3
YCpeIHEHHS W3MEPEHHBIX 3HAueHWH. MeToj pacdyera BpEeMEHH pEaKIWH B 3aBUCHMOCTH OT
KOJINYECTBA TOYEK YCPETHEHMs M pexuMa ammapatHoro ¢uibTpa i curHanoB 061-063 nan B
npuioxeHun «Mm.

1.2.9 HomuHanbHbBIE CTaTHYECKHUE XapaKTEPUCTHKHU BCEX JTATYMKOB UMEIOT
JUHEIHO BO3PACTAIOIIYI0 XapaKTEPUCTUKY BBIXOAHOTO curHana. Jns maruukoB [IJI ¢ 1udpoBbM
BBIXOJIHBIM CUTHAJIOM, B pexxume «KoHTpons auanazonay, «Otkioden» (cMm. npuioxenus U, K) ona
JUHEHHA TP TMoJaye NaBIEHHUS WIM Pa3peKEHUs CO CTOPOHBI ILTIOCOBOTO» JTHOO0 «MUHYCOBOTO
BXOJIOB.

1.2.9.1 HomuHanbHas cTaTUyecKas XapakTepUCTUKA TaTYMKOB C HE3aBUCHUMBIM OT HAIPSHKCHUS
MATAHUS BBIXOIHBIM CUTHAJIOM B BHJI€ HAIIPSDKEHUS MOCTOSTHHOTO TOKA MMEET BUJT

P— PMI/IH
——+ U 1.1
P p_ o (1)

MAKC — U muH

UBle = (UB _UH)X

rae Uppry - TEKyllee 3HaUeHNEe BBIXOHOTO CUTHaNa, B;
U — BepxHee NpeeibHOe 3HAaY€HUE BBIXOIHOTO CUTHAa, B;
Uy — HUKHEe Tipe/ie]IbHOe 3HaYeHHe BBIXOHOTO CUTHANA, B;
P - Tekyiee 3HaueHne nzamepsieMoro nasieHus, Mlla;
Py - HYOKHUI Tipenien usmepenus gasinenus, Mlla;
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Paraxc — BepxHHMiA ipeaen u3mepeHus gapiaeHus (paspexenus mis [1B).

HomunaneHast craTMyeckass XapaKTEpUCTUMKA JAaTYMKOB C BBIXOJHBIM CUTHAJIOM B BHIE
HaMnpsHKEHUs TOCTOSTHHOTO TOKAa M C MPONOPIMOHAIBHON 3aBUCUMOCTBIO  OT HANPSHKCHUST MUTaHUS
HMEET BUJI

U P—P
Uppw = —2-x[ (U, -U, )x —¥m_ .y, |, (1.2)
U I1H PMAKC - PMHH

rae  Uppiy - TeKylllee 3Hau€HUEe BBIXOIHOTO CUTHAa, B;
U7z — HOMUHAIBHOE 3HAYCHHUE HANPSDKCHMS TUTaHus, B;
U;;— dbakTrueckoe 3HaUeHUE HANIPSDKEHUS TUTaHus, B;
U — BepXxHee NpeesibHOe 3HAaYCHHE BBIXOIHOTO CUTHAa, B;
Uy — HIDKHEe NpeeibHOE 3HAaUeHHE BBIXOAHOTO CUTHama, B;
P - Tekyiee 3HaueHune nzmepsieMoro nasieHus, Mlla;
Pmu - HYDKHMIM ipenen usmepenus aasieHus, Mlla,
Pmaxc — BepXHHUii ipezien uamepeHus aapieHus (paspexenus nis JIB), Mlla

1.2.9.3 HomuHanbHas craTH4YecKas XapaKTEPUCTHKA HaTYMKOB C LUPPOBBIM BBIXOIHBIM
CHTHAJIOM HMEET BH/

N= P (13)

PMAKC - PMHH

rae N - Texyliee 3HaueHHe naBieHUs B kojax ctanaapta IEEE754 no nmokazaHusM JaTuuka;
P - Texyiiee 3HaueHHE U3MEPSIEMOIO JIABJICHUS;
Pauir - HYOKHUT TIpeiest U3MEpeHHUsI 1aBJICHHUS
Pwmakc — BepXHU# nipefien n3MepeHus 1aBieHus (paspexxenus Juist natuukos /1B);
k — koaddurmenT npeodpa3oBaHmst H3MEPSIEMOTO JaBICHUS.

[Ipumeuyanue — [ BBIXOAHOIO CHIHAja, BBIPAKCHHOI'O B IPOILIEHTAaX OT JMala3oHa
usmepenuii, K =100%. Jlns BBIXOAHOTO CHUTHAIA, BBIPAKCHHOI'O B CIMHMIIAX W3MEPEHHUS JaBJICHUS
(xITa, MITa, 6ap u 1.1.), K = Pmaxc - Pmun.

1.2.9.4 HomwuHanpHas cTaTHYecKas XapaKTCPUCTUKA JATYUKOB C TOKOBBIM  BBIXOJHBIM
curHaiiom 4-20 MA nMeeT BUJ
P-P
M (1.4)

oy = (IB_IH)X Iy

PMAKC - PMHH
rae lppry - TEKylee 3HaueHre BHIXOITHOTO CUTHANIA, MA
|3 — BepxHee npeenbHOe 3HaU€HUE BBIXOIHOTO CUTHANA, MA;
|7 — HIDKHEE MpeieTbHOE 3HAYEHUE BBIXOHOTO CUTHAJA, MA;
P - texyiiee 3HaueHne uzmepseMoro nasineHust, Mlla;
Py - HYDKHUN Tipeen u3mepenus aasienus, Mlla;
Phriaxc — BEepXHHUIA Tipeien u3mMepenus naienus (paspexenus s J[B), MITa.

[Mpumeuvanue— [na nmatumkoB JWB B ¢opmynax 1.1, 1.2, 1.4 BrelpaxkeHue

(P — Puyun) I(Pyarc —Pyur) 3aMeHsieTcss  Ha BBIpaKCHHE (PMAKC paspt P)IPyax Tipu M3MepeHUH

M30BITOYHOIO JABJICHHS , U HA (PMAKC_ pazp.— P)| Pyax. TIpY U3MEPEHUU pa3peskeHus, Te Pyukc. pazp —
BEPXHUM MpEIes HU3MEPSAEMOro paspexeHus; Pmax - CymMMa IPENEIOB MU3MEPEHUS PA3ZPEKEHUS
(Puaxc .pazp) 1 m30bITOUHOTO (Pyr4xc) AaBICHHUS.

1.2.10 Tlutanue HeB3pbIBO3AIIMIICHHBIX AaTunkoB MUMJIA-15 ocymiectBisiercs oT cTaOuim-
3MPOBAHHOTO UCTOYHUKA HANPSHKEHUS TIOCTOSHHOTO TOKA. HecTaOMIbHOCTh HaNpsOKEHUST TMATAHHUS He
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JOJDKHA TpeBbIIIaTh MO abCcoMOTHON BenmuyuHe 2 % OT 3HaueHHs HampsbkeHus nutanus. [lynbcanus
HaMpPsDKEHUS MTUTaHKS HE Jo/bKHA npeBbimaTh 0,5 % 0T 3HaueHUs HANPSHKEHUS TUTAHMS.

[lutanue B3pbIBO3amMIIEHHBIX  natyukoB  MMUJIA-15-Ex  ocymectBisieTcss ¢ ydeToMm
JIOTIOJTHUTEIHHBIX TPEOOBaHUH, H3JI0KEHHBIX B pa3zeine 1.5.

1.2.11 BeIXOIHBIE CUTHAJIBI

1.2.11.1 TokoBbIe BBIXOJHBIE CUTHAJBI TaTYMKOB, a TAK)KEC B BHJC HAMPSHKEHUS MOCTOSHHOTO
TOKa ¥ MPEJENIbHO I0NYCTUMBIEC 3HAUCHUS HANPSHKEHUS MUTAHUS TOJIKHBI COOTBETCTBOBATH Tabule 4.

TaOnuua 4— BoixonHble CUTHAJIBI M HAPSDKCHUS] TUTaHUS JJATYMKOB C AHAJIOTOBBIM BBIXOJIOM.
Kon
BBIXOJIHOTO 01 051 052 053 054 055* 056 057* | 058* | 059*
cHTHalla
Brixoanoit 4-20 10,4-2,010,5-4,5| 0-5 0-101]04-20] 1-5 |0,5-45]|04-2,0]0,5-4,5
CUTHAII, MA B B B B B B B B B

3aBHCHMOCTD
BBIXOJHOT'O
CHMI'Haja oT HET HET HET HET HET €CTb HET €CThb €CThb €CTh
HaMPsHKSHUS
IIUTAaHUsA

HomunansHOE
HalPSUKEHUE - 3,3 5,0 12 24 3,3 12 50 3,3 50

nuTanus, B

Homyctumsrit
Jana3oH

W3MCHEHHS 9-36**| 3,0-5,515,0-5,5| 9-24 | 15-27 | 3,0-4,0] 9-24 |4,5-555]5,0-5,5]4,5-5,5
HaIpPsLKEHUS
nutanusi, B

MakcumanbsHoe

JOITyCTUMOE 3G*** 55 55 24 27 55 24 9,5 9,5 5,9

HaInpsHKEeHUE
nutanus, B

IIpumeuanus

1* TIpuMeHeHNE AaTYMKa C BBIXOJHBIM CHTHAIOM, U3MEHSFOIIUMCS ITPOITOPIIMOHAIEHO U3MEHEHHUIO
ero HampspkeHust nutanus (xox 055, 057, 058, 059), mo3BonseT MCHONB30BaTh ATO HAMpPsDKEHUE B
Ka4eCTBE OIOPHOTO JJII CHCTEMHOTO aHajoro-nmudposoro mpeodpa3oBatelis, W30aBUBIIUCH TIPH STOM
OT MCTOYHHMKA OTMOPHOTO HAMPSHKEHHS W BIUSHUS MPUCYIINX €My MOTPEIIHOCTeH (TeMIiepaTypHOl u
JONITOBPEMEHHOMN ) Ha Pe3yNbTaThl U3MEPEHUSI.

2** MUHUMAJIBHO JIONYCTUMOE 3Ha4YeHWe HanpspkeHus nuTaHus Up,,u(B) maruunkoB ¢ komom
BbIXOJHOrO curHana 01 3aBUCHT OT coNpoTHBIEHUS Harpy3ku R, (cm. m.1.2.12) u ompenensercs
BeIpaxkeHueM Uy vy = 9+20Ry, rae Ry, B kOm.

3*** MakcumanbpHOe JIOMYCTUMOE HampspkeHue nutanus mist MUJA-/IN-15-M A €ro
mouurarit Uy yaxe = 24 B.

1.2.11.2 Tunsl uHTEPEHCOB W TPEIACTHHO IOMYyCTUMBIC 3HAYCHUS HAIPSDKEHUS THTAHUS
U(POBBIX TaTYMKOB YKa3zaHbl B Tabiuie 5. Pusznueckrue XapakTepUCTUKU HHTepEcCOB NPUBEACHBI B
Tabnuuax 6 u 7.

Tab6nauna 5— Tunsl uHTepdeNcoB U HANPSHKEHUS] MUTAHUS TATYUKOB C IU(BPOBBIM BBIXOIOM.

HomuuansHOE .
Kon JomycTuMblid Trana3oH
Tun 3HAYEHUE
BBIXOZHOIO . IIporokon W3MEHEHHUS HapsKEHUs
uHTepdeiica HaIlpsKEHUS
CUTHaJjIa nuTanus, B
nuranus, B
061 UART Mida 3,3 3,0-3,6
062 UART Mida 5,0 4,5-12,0
063 RS-485 Mida 5,0 4,5-12,0
064 RS-485 Modbus 3,3 3,0-12,0 *
*IMMpumeuanue-/ng natunkoB kiacca 0,05 u 0,1% MuHHMaIbHOE HaNpsDKeHUE MUTaHUs 5 B
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Tabnaumna 6— dusnueckue xapakrepuctuku narepderica UART

3Hauenue, B
ITapamerp
MHHHUMAJIEHOE MaKCHMaJIbHOE

[Toporosoe HamnpspkeHHE (Ha BXOJIE) IPH 135 295
MIOJIOKUTEIHLHOM IEePexoJie ’ ’
[Toporosoe HampspkeHHE (Ha BXOJIE) TIPH 0.75 165
OTPHIIATEIILHOM NEPEXOIe ’ ’
I'ucrepesuc 0,3 1
JlnanaszoH BBICOKOTO YPOBHS 2,7 3,3
JlnanazoH HU3KOTO YPOBHS 0 0,6

IITpumeuanue — Tepmunsl gansl B coorBerctBun ¢ OCT 29107-91

Tabnuma 7— Ouzndeckue xapakrepucTuku nHTepdeiica RS-485

3HaueHne
[Tapamertp
MHUHHUMAaJIbHOE THIIOBOE MaKCHMAaJIbHOE
HuddepennnanbHoe BEIXOAHOE 15 ) 33
Harnpsbkenue, B ’ ’
ToK KOPOTKOT'0O 3aMBLIKaHUA
p 40 - 250
nepenaTyrmka, MA
Cundasnoe BBEIXOIHOE
b A ; 1,65 33
HanpsbkeHue, B
IToporosoe nuddepeHanbHOE
p Auddepenn 200 125 50
HanpsHKEHUE Ha BXoJie, MB
Bxopanoii rucrepesuc, MB - 15 -
Bxoanoe conporuBienne, kOm 96 - -
BxonHoii TOk, MKA - - 125

BI:IXOI[HOf/i CUIrHaJl JaTyrKa MpEeaACTaBJICH B ABOMYHOM KOJAC M MMECT BUJ YUCIIA C HJIaBaIOIlIGf/'I

3amnsaToi no crangapty |[EEE 754.
EnuHunsl u3MepeHus, B KOTOPBIX JaT4YMK  TEpeNaeT BEIMYMHY H3MEPEHHOTO JaBIICHUS,

mpecTaBjieHbl B Tabmuie 8.

TaOnmu IIa 8— | 2910705040003 HU3MCPCHUS NABJICHUA JaTUMKA.

Kon* Enunnna uzmepeHus

0 ITa

1 klla

2 MlIa

3 Oap

4 PSI

5 Kre / cm?

6 MM. PT. CT.

7 % X auama3oHy U3MEPEHUH JaTunKa

*Mpumeuanue— Onucanue Koaa JaHO B

npuitoxkeHusx «JI», «Mp».

Enunuia naMepeHus qaBlieHHs BHIOMPAETCs TIOJIb30BaTEIeM MIPU HACTPOMKE AaTUYMKa Mepe ero
MOHTa)KOM Ha MECTO dKcIuTyaranuu. Hactpoiiku 1aTdyukoB ¢ nmpoTokosnoMm oomena Mida mpousBoasTes
C TIOMOIIIBIO MpOrpaMmbl mojb3oBatens «Midal5Tool». Hactpoiiki 1aT4MKOB ¢ MPOTOKOJIOM OOMEHa
Modbus npousBoauTcs ¢ momomrso nporpammel nonb3oBarens «Midal5Tool Modbusy. ITporpammer n
PYKOBOJICTBA IMOJIH30BATENS K HUM MocTaBisitoTest Ha CD TUCKe COBMECTHO € TATYMKOM.
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1.2.12 JIaTunku C BBIXOJHBIM CHTHAJIOM B BHJIC HAMPSOKCHUSI TIOCTOSIHHOTO TOKA MpeAHa3HAYEHbI
it paboTHhI ¢ conpoTUBIicHUEM Harpy3ku He MeHee 10 kOm. JlaTunku ¢ TOKOBBIM BBIXOJAHBIM CUTHAIOM
MpeAHa3HaueHbl Il pabOThl C COMpPOTHBICHUEM Harpy3ku He Oosee 1 kKOm (MUA-IN-15-M — nHe
6om1ee 750 OM). ¢ y4eTOM CONPOTHUBIICHUS JIMHUU CBSI3H (CM. MpUMEYaHue 2, K Tabnuie 4).

1.2.13 Jlatunku ¢ nudpoBbIM BBIXOAHBIM CHTHAJIOM MpPEIHA3HAYECHBI JUIsl paOOThI C AJIEKTPOH-
HBIMH YCTPOMCTBaMH, TOJJICPKUBAIOIIMME MPOTOKOJIBI oOMeHa Mida niu Modbus, coBMmecTUMBIMH 110
BXOJly C CUTHaJIaMH, PU3MUECKUE MapaMeTpbl KOTOPBIX MPHUBEICHBI B Ta0IMIAX 6 1 7.

1.2.14 B3pbIBO3aIlIMIIIEHHBIE ~ JaTYAKH  UMEIOT  MAapKHPOBKY IO B3PBIBO3ALLNTE
POExialMaX/OExiallBT4GaX u uUMEIOT HCKPOOE30MACHBIE IeMd YpOBHS «id» TI0
I'OCT 31610.11-2014.

YPpoBeHb B3PHIBO3AMIUTHI JAaTYMKA ONPEACISICTCS YPOBHEM B3PBIBO3AIIMTHI MPHUMEHSIEMOTO
UCKpoOe3omacHoro 010ka nuTanus (0apbepa UCKPO3aAIIUTHI).

1.2.15 XapakTepuCTUKH HMCKPOOE30MacCHOCTH B3PBIBO3ANIUINCHHBIX aatynkoB MUJIA-15-Ex
COOTBETCTBYIOT 3HAUCHUSIM, IPUBEICHHBIM B Tabiuie 9.

TabOnmu IoDa 9- XapaKTepI/ICTI/IKI/I I/ICKpO6630HaCHOCTI/I B3PBIBO3AIIMIICHHBIX JATYUKOB

3HadeHHe MmapaMerpa
JIJ1s1 JaTYMKOB C
HanMeHOBaHMe apameTpa Jls 1aT4uKoB ¢ KOJlaMHU CUTHajia
KOJIOM CUTHaJIa 051, 052, 055,
01 057,058, 059,
061-064
MakcumanbHoe BXoHoe Hanpspkenue U;, B 28 13,7
MaxkcuManpHBIH BXOAHOI TOK lj, A 0,143 0,29
MaxkcuManbpHas BXOJHast MOIIHOCTE Pj, BT 1 1
MaxkcuManbHasi BHyTpeHHsIsl eMKocTh Cj, MKD 0,22 1,8
MaxkcruMaibHasi BHYTPEHHsISI HHIYKTUBHOCTS Li, MKI'H 10 10

1.2.16 Toxk, moTpebasieMblii JATYMKOM B PEXKHME M3MEPEHHS NP HOMUHAILHOM HANpsHKEHUU
NUTAHUS HE JOJDKEH MPEeBbIIIaTh 3HAUEHUH, IpruBeAeHHBIX B Tabaule 10.

Tadonuma 10— I[Torpedbnsiemprii TOK

Conporusienue IToTpebsieMblii TOK B IToTpeObsiemblii TOK B
Kon BeIxomHoro
HarpysKHu, peXUME U3MEPEHHS, peXUME OKHJIaHNUs,
curHaa kKOM MA MA

01 1,0 20,2* -

051 00 2,5 -

052 00 3,0 -

053 00 5,0 -

054 o0 5,0 -

055 o0 2,5 -

056 00 5,0 -

057 00 3,0 -

058 o0 2,5 -

059 o0 3,0 -

061 - 2,0 0,6

062 - 3,0 0,6

063 - 3,5 0,6

064 - 5,0 -
[Ipumeuanue— *{n1 1aTyuKOB ¢ KOJOM BbIX0HOTO curHana 01 morpebiasieMblii

TOK pPaBEH BBIXOJHOMY TOKY, COOTBETCTBYIOLIEMY 3HAUEHHUIO H3MEPSEMOTO JaBJICHUSA, U HE
IIPEBBIIIACT YKA3aHHOIO 3HAYECHHUS],
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1.2.17 Ilpu uzmenenun conporuBieHus Harpy3ku ot 0 10 1 kOwm (ot 0 g0 750 OM 17151 JATIUKOB
MU JIA-JI1-15-M) ¢ TOKOBBIM BBIXOJHBIM cHTHaJIOM H OT 10 kKOM 110 O€CKOHEYHOCTH (I JaTYUKOB
C BBIXOJHBIM CHUTHAJIOM B BHJE  HANpSOHKEHHUs] MOCTOSHHOTO TOKa), OCHOBHAas  MpUBEICHHAs
MOTPEIIHOCTh U BapUallysl TaTYMKOB JTOJDKHBI COOTBETCTBOBATh 1.2.3 11 1.2.4.

1.2.18 [laTuuk He BBIXOAMT U3 CTPOS MPHU KOPOTKOM 3aMbIKaHUHU WJIM OOpBIBE BHIXOJHOM LIETH, a
TaKXKe MPH [0/1a4e HANPSHKEHUS TUTaHUS. 0OPATHOM MOJIIPHOCTH.

[Ipumevanue - /[ig AaTYNKOB C BBIXOJHBIM CUTHAJIOM B BHJIE HAIPSHKEHUS TOCTOSHHOTO
TOKa JaHHOE TPeOOBaHME BBIMOJIHSACTCS NP YCIOBHH UCIOJIb30BAHUS UCTOUHUKA TUTAHUS C BHIXOIHOM
MOIIIHOCTEIO He Oouee 0,7 BT.

1.2.19 Ilpu npoBeJeHUN HCIIBITAHUI W MPOBEPOK B JIAOOPATOPHBIX YCIOBUAX, FAPAHTUPYIOIIUX
OTCYTCTBHE B3PBIBOOIIACHON CMECH, TUTAHUE B3PhIBO3AMUIIICHHBIX qaTYrK0B MUJIA-15-Ex MoxeT
OCYIIECTBISATHCS OT CTAOUIM3UPOBAHHOTO UCTOYHHMKA HAMPSIKEHUs TOCTOSHHOTO TOKa C IapamMeTpamu
mo 1.2.10, comporuBienne Harpysku mo 1.2.12.

1.2.20 Haznauenue u moxakioueHue KoHTakToB coeamautens DIN C B 3aBucumocTtu ot
UCIIOJIHEHUSI U PEKUMOB pabOThI JaTUMKa MPUBEIACHBI B MPUIIOKEHUH «By.

DJeKTpUYecKoe MOAKIIOYCHHE JaTYUKOB OCYIIECTBIsACTCS 2-X, 3-X M 4-X MPOBOJHOW JTHHHEH
CBSI3H.

1.2.21 Dnextpuyeckass M30JSMHUSA MEXKIY SJICKTPUYCCKUMHU IIETSIMA W KOPITyCOM JlaT4MKa B
HOpMaNbHBIX ycioBusix (203 °C, BnaxkHocTh 10 80 %) BBIACp)KUBAET B TeueHHE | MUH JeiicTBUE
ucneiTaTebHOro Hanpspkerus S00 B wactoroit 50 I'p mpakTudeckn curycounanbaoi Gopmer, 100 B
Opyd TEMIIEpPaType OKpyXkaromiero Bosayxa mioc 35 °C u mnoselmieHHONW BiaaxkHocTH 95 % (mis
naT4uKoB rpymnmbl ucnonneHus C4), mu6o 80 % (s maturkoB rpymisl ucnoianenus B4), mubo 75%
npu temneparype 353 °C (s naTunkos ucnonHenus Bl mo 'OCT P 52931-2008).

1.2.22 B HOpMaNbHBIX YCJIOBUSAX CONPOTHBICHUE HW3OJIUHM DIIEKTPUYECKUX LENeH aaTduka
OTHOCUTENBHO Kopiyca npu HampsbkeHun 100 B ne menee 100 MOwm, 5 MOM npu mNoOBBILLIEHHON
temneparype u 1 MOM npu noBbIILIEHHON BIAXXHOCTH JUisl rpynn ucnoiaHenust B1, B4 u C4.

1.2.23 Jlatuuku mnpeaHa3HadyeHbl i1 paboTel mpu arMochepHoM maBieHun OT 84,0 1o
106,7 x[la (or 630 mo 800 MM pr. CT.) W COOTBETCTBYIOT TIpymme ucnoiHenus Pl mo
I'OCT P 52931-2008.

1.2.24 Tlo ycToWYMBOCTH K BHOpallMU JAaTYMKKA C BEpXHHUM mpenenoM miamepenus jao 0,16 MIla
BKJIIOUMTEIBHO COOTBETCTBYIOT BHOpPOYCTOMYMBOMY U  BHUOPONpPOYHOMY HUCIHoONIHEHuio F2 mo
I'OCT P 52931-2008: Bubpammst gyacrotoir 10-500 ', ammmutyna cmemenus 0,15 MM, yckopenue 19,6
m/cex’.

Hatunkun MUJIA-15-D COOTBETCTBYIOT BUOPOYCTOMYMBOMY u BUOPONPOYHOMY
ucnonuenuto N1 mo 'OCT P 52931-2008: Bubparus wactoroit 10 -55 ', ammuryna cmemenus 0,15
MM.

OcTanbHble JaTYUKH COOTBETCTBYIOT BUOPOYCTOMYMBOMY M BHOPOIPOYHOMY HcIHONHEHHI0 G2:
BHOpammst gactotoit 10-2000 'y, amruuTyna cvemenust 0,75 MM, ycKopeHue 98 m/cex”.

JlononaHUTENbHAs TOTPEIIHOCTh JATYMKOB OT BO3JEHCTBUSA BHOpaluil HE NpPEBBILACT IO
aocomotHoi Benmunue 0,1 % (0,05 % s MUJIA-15-3) ot nuana3oHa K3MEHEHHUST BBIXOJHOTO CHUTHAIA.

1.2.25 [atuuku ¢ BepxHUM mnpezaeioM uzmepenus ao 0,16 MIla sBisioTcs MPOYHBIMH K
BO3JICHCTBHIO OJMHOYHBIX MEXAHWUYECKHX YAApOB CO 3HAYCHHEM ITMKOBOTO ycKopeHms 50 w/c?,
JIMTENBHOCTBIO YaPHOTO UMIYJbca B mpezeiax (2-30) mc. OcTaibHble JATYUKHU SIBISIFOTCS TPOYHBIMU K
BO3JICHCTBHIO MHOTOKPATHBIX MEXaHHYECKHX YIapOB CO 3HAYCHHEM ITHKOBOTO yckoperms 100 m/c?,
JUTUTEIBHOCTBIO YIAPHOTO UMITYJIbca B mpeaenax (2-50) Mc u o0mum yucinom ynapos He MeHee 1000.

1.2.26 JlomonHuTETHHAS MIpUBEICHHAS MOTPELIHOCTb, BbI3BaHHAas BO3/ICIICTBHEM
pazMoYacTOTHOTO 3JIEKTPOMArHUTHOTO IOJIS, HAHOCEKYHJHBIX HMITYJIbCHBIX IOMEX, KOHIYKTHBHBIX
MOMeX, HaBEICHHBIX paIuodyacTOTHBIMH ToiisimMu, npu ucmhbitanusax mo ['OCT 30804.6.2-2013  we
MIPEBBIIIACT:

- 0,5%.- ans AaTYMKOB C TOKOBBIM BBIXOJHBIM CHUTHAJIOM H BBIXOJHBIM CUTHAJIOM B BHJIE

HaINpsKEHUs TOCTOSIHHOTO TOKA;
- 0,1 % - st TaTIMKOB ¢ U(DPOBBIM BBIXOAHBIM CHTHAIIOM.
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[Ipumeuanue - Bo3nelictBue ymapoB (m.1.2.25), paamodacTOTHOTO AJIEKTPOMArHUTHOTO
MOJIsl, HAHOCEKYH/IHBIX UMITYJIbCHBIX MTOMEX, KOHIYKTUBHBIX MOMEX, HABEACHHBIX PaIU04YaCTOTHBIMU
nossimu (11.1.2.26), Ha gatrunku MUJIA-15-3 B mpoliecce sKCIuTyaTaliuy He Ipe1ycMaTpUBaeTC.

1.2.27 BpeMs ycTaHOBJIEHHUS BBIXOJHOI'O CUTHAja JAaTYMKOB IPHU CKAuKOOOpPA3HOM H3MEHEHUU
u3MepsieMoro napamMerpa, cocrtasistomieM 90 % or nauanasoHa u3MepeHus (BpeMs C MOMEHTa
CKaYKOOOpPa3HOr0 M3MEHEHHS] U3MEPSEMOro MmapameTpa 10 MOMEHTa BXOKICHHS BBIXOJHOIO CHUTHaja
JaT4uKa B 30HY YCTAaHOBMBILEIOCS COCTOSIHHSA, COCTABJIAIOIMYI0 S5 % OT M3MEHEHUs BBIXOJHOI'O
CUTHAJIa), HE MPEBBIIIACT 2 MC ISl JaTYMKOB C TOKOBBIM BBIXOJIHBIM CUTHAJIOM M B BUJIE€ HaNpPsHKCHUS
nocrosiHHoro Toka; 0,05 ¢ mist aT4uKoB ¢ UGPOBBIM BBIXOIHBIM CUTHAJIOM.

[Ipu w3MepeHUM JaBICHUS Ta30B 3TO BPEMsI MOXKET JOCTUraTh 2—5 MHUH H3-32 MPOTEKAHMS
annabaTHYeCKUX MPOIECCOB.

1.2.28 JlaTunku ¢ BEpXHUMH IpeaesnaMu u3meperuii 10 25 Mlla BKIIIOYMTEIHHO, BBLAECPKUBAIOT
JaBJIeHUE KpaTKoBpeMeHHOH (mo0 15 mwuH) meperpy3ku 10 1,5 Pyaxc 0€3 M3MEHEHHS XapaKTEepUCTHK
1ocJie BO3ACHCTBUA (B TOM yucie aisi JaT4ukoB [IJ[ ¢ «uIrocoBOi» U ¢ «MUHYCOBOI» CTOpOHBI). Jliis
JTATYMKOB C BEPXHUMH Tpeaenamu udmepeHuit ot 40 qo 160 MIla pomycTtumoe naBieHUE TEPETPy3KH
paBHO 1,25 PMAKC-

[leperpy3ka natuukoB ¢ Bepxuumu npenenamu usmepenuid 250, 300 , 400 MIla He nomyckaercs.
BoccTaHoBieHHE METPOJIOTUYECKUX XapAKTEPUCTUK JaTYHUKa I10CJIE BO3AEUCTBUS IEPETPY3KH HACTYIAeT
MocJie He MEHEe YeM YEThIPEeXYaCOBOM BBIICPIKKH.

[l pumeuanune— OgHocroponnue neperpysku aarunka MHUAA-I/-15 paGounm
M30BITOYHBIM (CTATUYECKUM) JABJICHUEM HEIOMYCTHUMBI, T.K. MPUBOJAT K BBIXOIY €T0 U3 CTPOSL.

[Mapamerper  ycroituuBocTr gardnkoB MMUMJIA-JIJ-15-2 k OAHOCTOPOHHHM TIEperpy3Kam
n3noxensl B m.1.2.7.1.

1.2.29 llonHblid cpemHuil CpOK CIyKObl JaTdyukoB He wMeHee 12 umer. s  1aT4MKoOB
Ex - ucnonHenust Ha3HaAUYEHHBIA CPOK CITYkKObI 12 n1eT.

1.2.30 Hopma cpenneit HapaboTku 10 oTka3za qatauka 180 000 4.

1.2.31 I'aGapuTHbIe U NPUCOSAUHUTEIbHBIE Pa3MeEpPbl JaTUUKOB IPUBEIEHBI B IPUIOKEHUU «J[».

1.2.32 Macca natunkoB He npesbimaet 0,22 Kr.

CxeMbl TOAKITIOUEHHsI TaTYMKOB JJIs1 IPOBEPKU, B 3aBUCUMOCTH OT THUIA BBIXOJHOTO CUTHaja U
KOHCTPYKTUBHOTO UCTIOJHEHUS, IPUBEICHBI B TIPHIIOKEHUH «I .
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1.3 KoMILIeKT mMOCTABKH

1.3.1 KOMIUIEKTHOCTP TIOCTAaBKH IaTYUKOB C
cooTBeTcTBYeT Tabmuie 11.

AHAJIOTOBBIMHU  BBIXOAHBIMHU CHI'HaJIaMH

Taonu oI a 11 — KOMIUIEKTHOCTb IIOCTaBKU JaTYUKOB C TOKOBBIM BBIXOJHBIM CHUTHAJIOM M B BHJC
HaAIIPAXKCHUA ITOCTOSHHOI'O TOKA

Obosnasenme HaumenoBanue Kom. [Ipumeuanue
JTOKYMEHTA
M/IBI".406233.090 JlaTtuuk maBiaeHus adbcomoTHOTO | 1
MUIA-TA-15 (-Ex)
M/IBI".406233.092 JlaT4rK pa3HOCTH J1aBJICHUM 1
MUIOA-IJ-15(-Ex)
M/IBI".406233.093 JlaTumk u30bITOUYHOrO AaBiacHus | 1
MUIA-IN-15(-Ex)
M/IBT".406233.102 JlaTuuk U30BITOYHOTO JaBJICHUS 1
MUJIA-I-15-M-A
M/IBT".406233.105 JlaTauk U30BITOYHOTO
JaBIeHHs/ pa3pesKeHHSI 1
MUJIA-IMB-15(-Ex) [TocTaBnsrOTCS B COOTBETCTBUU
M/IBI".406233.107 JlaTuuk pazpexeHus 1 ¢ 3AKA3OM
MUJIA-JIB —15(-Ex)
JlaTurK U30BITOYHOTO JaBICHUS
MJIBI'.406233.109 MIJIA-H-15-M-2 1
JlaTuuk U30BITOYHOTO JaBJICHUS
MJIBI'.406233.110 MIJIA-JIH-15-M-1 1
JlaTuuk U30BITOYHOTO JaBJICHUS
MJIBI'.406233.111 HorpyskHoii MITIA-IH-15-T1 1
JlaTuuk U30BITOYHOTO JaBJICHUS
MJIBI'.406233.113 MIJIA-JIH-15-M-3 1
JlaTyuK pa3HOCTH J1aBICHUUN
M/IBT".406233.117 MUJIA-J]T-15-2(-Ex) 1
MJIBI.406233.090 TIC | Tlacmopt 1 -
M/IBT".406233.102 TIC | Ilacmiopt 1 | Tompko Ha MUJIA-IN-15-M-A
M/IBI'.406233.110 TIC | Ilacnopt 1 | Tombko Ha MUJIA-JIN-15-M-1
MJIBI".406233.109 TIC | Ilacnopt 1 | Tonpko Ha MUJIA-JIN-15-M-2
M/IBI'.406233.113 TIC | Ilacnoprt 1 | Tombko wma MUJIA-JIN-15-M-3
M/IBI'.406233.111 TIC | Ilacnopt 1 | Tompko nHa MUJIA-JIN-15-T1
Jonyckaercst mocTaBisTh 1 3K3.
M/IBI".406233.090 PO PykoBoacTBO 110 3KCIUTYyaTaluu 1 Ha 10 7aTYMKOB, MOCTABIIEMBIX
B OJIMH a/Ipec
Tonbko Ha MUJIA-/IU-15-M-A
MJIBI'.406233.102 PO | PykoBOACTBO IO 3KCILTyaTalluu 1 Jlomyekaercs nocTasiaTh 1 9k,
Ha 10 7aTYMKOB, MOCTABJISAEMBIX
B OJIMH a/Ipec
Tonbko Ha MUJIA-JIN-15-T1
MJIBI406233.111 PO | Pykosoactso mo skcruyatamuu | 1 | ACTYCKACTCA NOCTABIATE | 9k,
Ha 10 7aTYMKOB, MOCTABISAEMBIX
B OJIMH a/Ipec
i CoenuHUTEND AIEKTPUIECKOTO 1 Kpome natunkos MUJA-IU-
MOAKIIIOUEHUST (KOMIUIEKT) 15-A , MUJIA-JIN-15-M-A
M/IBI'.754176.020 unu | Koabio mapoHUTOBOE 1 ﬁii izzzﬁizifﬁ}yuepOM M12
M/IBI'.754176.020-01 | (mpoxiaaxka) 2 | Tlna narauxa co mrymepom M20
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lNacurtens mynbcanuit 1 | IMocraBmsieTcst MO OTACIBHOMY
MUA-TTI -501 3aKazsy.
MIIBT.408861.002 (MUOA-TTI-501-1... MUJIA- 2 | Hnsa matankoB MUJIA-J1/1-15
I'T1-501-15)
MJ/IBI'.754176.020 win | KosbLo (ymiaoTHUTEIbHAs 1 | dna I'TI-501-2 co mrynepom M12
MapOHUTOBAs MPOKJIAKA)
2 | Ams I'TI-501-4 nyis nataukos [1J1
MJIBI'.754176.020-01 1 | dna I'TI-501 co mryniepom M20.
YCTpOoUCTBO CBA3H [TocTaBnsercs o OTAEIBHOMY
M/IBI".408844.008 MIAJIA-YC-411 saxasy
YCTpouCTBO CBA3H [TocTaBnsercs o OTAEIBHOMY
M/IBT".408844.009 MIJIA-YC-412 saxasy

1.3.2 KOMITJIEKTHOCTh TIOCTaBKH JTATYUKOB C HU(POBBIM BBIXOJHBIM CHUTHAJIOM COOTBETCTBYET

Tabimne 12.

Taonuna 12 — KOMIDIEKTHOCTE IIOCTABKH JTATYUKOB C ITH

DPOBBIM BbIXOJAHBIM CUT'HAJIOM

O6o3HaueHue T0KyMEeHTa

HanmenoBanue

Koun.

IIpumeuanue

M/IBT".406233.094

JlaTuuk naBiieHUs
a0COJIFOTHOTO

MUJIA —1A-15 (-Ex)-
UART(RS485)

MJIBI.406233.095

JlaTyuk pa3HOCTH JTaBJICHUUN
MUIA -1-15 (-Ex)-
UART (RS485)

M/IBI".406233.096

JlaTurk n30BITOYHOTO
JIaBJICHUS

MUJIA -I1-15 (-Ex)-UART
(RS485)

M/IBI".406233.102

JlaTurk n30BITOYHOTO
JTaBIICHUS

MUJIA-JTN-15-M-A-UART

M/IBT.406233.106

JaTurk n30bITOYHOTO
JIaBIICHUSA-Pa3peKEHUS
MUJIA-/I1B-15 (-Ex)-UART
(RS485)

MJ/IBI'.406233.108

JlaTuuk paspexeHus
MUJIA-JB -15 (-Ex)-
UART(RS485)

MJIBI'.406233.111

JaTurk n30bITOYHOTO
JIaBJICHUS MTOTPY>KHOU
MUJIA-I-15-T1

MJIBI'.406233.113

MUJIA-JT1-15-M-3- RS485

M/IBI'.406233.118

JlaTyuk pa3HOCTH JTaBJICHUUN
MUJA —1/1-15-2 (-Ex)-
UART (RS485)

IlocTaBnsar0TCS B COOTBETCTBUH
C 3aKa3oM

CoeauHuTEIb
(KOMILIIEKT)

IlocTaBnsercs B COOTBETCTBUM
C 3aKa3oM

MJIBT.406233.0094 IIC

ITactiopt

MJIBI'.406233.102 IIC

ITactiopt

[EEN

Tonbko Ha MUJIA-JIU-15-M-A

MJIBI'.406233.111 TIC

ITactiopt

Tompko Ha MU JIA-JIN-15-11
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M/BI'.406233.090 PO

PykoBoacTBo 110

IKCIUTyaTaIluu 1
MJIBI.406233.102 PD | PykoBozcTBO Mo 1| Aomyexaeres nocrasnas 1 5k3,
Ha 10 1aTYNKOB, MOCTABISICMBIX
SKCILTyaTaI[i B O azIpec
MJIBI".406233.111 PO PykoBojacTBoO 110 1
SKCILTyaTaI[i
M/IBI".408844.007 YerpoiicTBo CBsI3U 1 | IMocraBmsieTcs MO OTACIBHOMY
MUJIA-YC-408-UART 3aKazy
(UART/USB)
M/IBI.408844.007-01 YerpoiicTBO cBsi3U 1 | IHocraBnsieTcst Mo OTACIBHOMY
MUJIA-YC-408-RS485 3aKazy
(RS485/USB)
M/IBI".408844.006 YcTpoicTBO CBA3U- 1 | IMocraBmsieTcs MO OTACIBHOMY
MUJIA-YC-410 3aKazy
(mpeobpazoBaTeIb
uHTepdeiicoB
RS485/USB ¢ ranpBaHn4ecKOi
pa3BsI3KON)
M/IBI'.408861.002 ["acutens mynbcanuit 1 | IocraBmnsieTcst MO OTACIBHOMY
MUIA-TTI -501 3aKasy.
(MUIA-T'TI-501-1...15) 2 | Jnsa patunkoB MHJIA-JI/1-15.
MJIBI'.754176.020 unu Kotbito (YIIOTHHTCIbHs % Jns natuuka co mryuepom M12.
Jns natuukos [IJ]
M/IBI'.754176.020-01 HapOHHTOBA] NPOKIALKA) 1 | Ansa natuuka co mryunepom M20.
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1.4 YcrpoiicTBo U padoTa

JlaTauk  mpencTaBiseT coOOW  eAMHYI0 KOHCTPYKIMIO: TIEPBHYHBIA  IpeoOpazoBarelb
(TenzompeoOpa3zoBaTenb) OOBEIMHEH B OJHOM KOPIYCE C DJICKTPOHHBIM OJIOKOM (BTOPUYHBIM
npeoOpazoBaresnem).

VYopouieHHass KOHCTPYKTMBHAs CX€Ma JaT4yuMKoB M30bITouHOro nasienuss MUJIA-JIN-15, ¢
BBIXOJIHBIM CUTHAJIOM B BUJI€ HAaNpPsKEHUS MOCTOSHHOI'O TOKA [TOKa3aHa Ha pUCYHKe 1.

o0

&

P
"",-l:’:’o‘
b<]
[
5

Pucynox 1 —/laT4uk 30BITOYHOTO JABICHUS Pucynox 2 — JlaTunk aGCOMOTHOTO JIaBJICHUS
MUIA-IU (B, AUB)-15 MUIA-IIA-15

Mrtyuep 1, pabouwas momocte 2, wmemOpaHa 3 ¢ >XKECTKO 3aKpeIIEHHBIM KPHUCTAIIOM
MOJIYTIPOBOJTHUKOBOTO 4YyBCTBUTENbHOrO 3neMeHta 4 (IIUD), KOHTakTHBIE IUIOMIAJIKM KOTOPOTO
AJIFOMUHUEBBIMU TPOBOJHUKAMU ~ COEJIMHEHBI C BBIBOJIAMH KOJUIEKTOpA 6, KOHCTPYKTUBHO OOpa3yroT
TeH3omnpeoOpazoBarenb. [loNynpoOBOIHUKOBBIN ~ YyBCTBUTENBHBIM  3JIeMEHT 4  U3rOTOBJIEH U3
reTepOodNUTAKCHAIBHOW CTPYKTYpbl «kpemHuil Ha candupe» (KHC). TenszompeoOpas3oBartens udepes
BBIBOJIbI KOJUIEKTOPA 6 3JIEKTPUYECKH MOAKIIOUEH K 3JIEKTPOHHOMY OJIOKY 7, a BBIXOJ AJIEKTPOHHOIO
0JI0Ka - K BBIXOJIHOMY pa3bEéMy JaTyhKka §, YCTaHOBJIEHHOMY Ha OCHOBaHMHM 9 DJEKTPOHHBIA OJOK
3aIIMAIIEH OT BHEIIHMX BO3JCUCTBUH KOXKYyXOM 5. JlomosHMTEnpHas 3amiuTa OT BJAarv, BOJABI U IBUIM
OCYILIECTBISIETCA TePMETU3UPYIOIIMMHU NPOKIaIKaMH, OJHA M3 KOTOPbIX 12 ycTaHOBIIEHa Ha KOpILyce
naT4uka, a apyras 14 mexay paszseMHbIMH 9acTsiMu coenuauTens DIN C.

Pabora naTumka M30BITOYHOTO JIaBIEeHUs (PUCYHOK 1) IPOMCXOIUT CIEIYIOLUMM 00pa3oM.

JlaBnenue n3mMepsieMoit cpe/ibl, HaXosIIeiicss B pabouel monoctu 2 mrynepa 1, Bo3aeiHcTByeT Ha
METAJUINYECKYl0 MeMOpaHy 3 W Ha MOJYHNPOBOJHHKOBBIM UYyBCTBUTENBHBIA 3J€MEHT 4 C YeThIPbMs
TE€H304YBCTBUTEIbHBIMU KPEMHHUEBBIMU PE3UCTOPAMHU, PACIIOIOKEHHBIMU Ha €0 MOBEPXHOCTH B 30HAX
MaKCHUMaJIbHBIX JeopMalnii, BO3HUKAIOUINX Ha MeMOpaHe MpH Mojaye JaBJIeHus.

B pesynbraTe Mexanndyeckoi qeopMaliuy 4yBCTBUTEIBHOIO DJIEMEHTA MEHSIETCSI CONPOTUBJICHHE
TEH30pPE3UCTOPOB, COCTUHEHHBIX B MOCTOBYIO cXeMy. MocToBas cxema MHUTAeTCsl CTaOMIN3UPOBAHHBIM
HanpsDKEHUEM, IO0JaBaeéMbIM OT 3JIEKTPOHHOro Onoka. M3MeHeHue  CONpOTHBIEHMS IIJIed MOCTa
IIPUBOJUT K U3MEHEHUIO HAPSYKEHUS Ha BBIXOJHBIX KOHTAKTaX MOCTOBOM CXEMBI.

KoncTpykius natyrika abCoIIOTHOTO JaBJICHUS MOKa3aHa Ha PUCYHKE 2 U OTJIMYAETCs HaTHUYUeM
TFEpPMETUYHO M30JIMPOBAHHON OT OKpYXKAOUIEW cpebl MOJIOCTH 13, YTO MCKIIIOYAET BIMSHHUE JABICHUS
OKpyXaroIen cpeabl (aTMOCPEpHOTo [aBJi€HMs) HAa BBIXOJHOW CHTHal JaTyuka, KOTOPHIH B CBOIO
ouepesb MPONOPIMOHANIEH BETMUMHE JIaBIeHUs B paboueit monoctu 2.
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Koncrpykuus natunkoB pasHoctu aasinenuit MUJIA-JI/I-15 B ynpoiieHHOM BUe MOKa3aHa Ha
pHUCYHKe 3.

Pucynok 3 - Jlatuuk paznoctu nasienuniit MUJIA-JI/1-15

B narumke JIJl umeeTcs nBe NpUEMHBIX paOOUYUX MOJOCTH — «ILIOCOBasH» 2 U «MuHycoBas» 13. B
«IUJTIOCOBYIO» IOJIOCTh MOJAAETCs OOJIbILIEE U3 JaBIECHUMN, Pa3HOCTb KOTOPBIX TPeOyeTcss U3MEpUTh. DTH
JaBJICHHUs] BO3AECUCTBYIOT Ha M3MEPUTENbHYIO MEMOpaHy 3 C 4yBCTBHUTEIBHBIM 3JIEMEHTOM 4 C IBYX
CTOpOH. B pe3ynbTaTe, Ha BBIXOJHBIX KOHTAaKTaX MOCTOBOM cxeMbl [IUD npucyTcTByeT curHai, BeIu4uHa
KOTOPOI'0 IPONOPLHOHATIbHA PAa3HOCTU JABJICHHMN, I0JJaBa€éMbIX B IIJIIOCOBYI0 U MHUHYCOBYIO IIPHEMHbIE
MIOJIOCTH.

Hatunk MUJA-JI-15 He unMeeT 3amMThI OT OJHOCTOPOHHHX IHeperpy3ok padouyum
M30bITOYHBIM (CTATHYECKHM) AaBJIEeHUEM, I03TOMY NPHU €ro MOHTAXkKe M IKCIIyaTaluu Heo0X0AuMo
€00JII01aTh NMPaBUJIA U PEKOMEHAAIMH, U3J10KeHHbIe B ILI. 2.2.4.7; 2.2.4.8 pa3aesna 2 HacTOSIIIETr0
PD.

OJNEeKTPOHHBIM OJIOK yCHJIMBAeT CUTHAJI MOCTOBOH cXeMbl M IpeoOpa3yeT ero B TpeOyeMbli
BBIXOJIHOM CUTHAJI JaT4YHKa.

B cocraB 31ekTpoHHOro OJ0Ka JaTYMKOB C BBIXOJHBIM CHUTHAJOM B BHJAE HaNPSKEHUS
MIOCTOSIHHOTO TOKa BXOJAT KOppeKTophsl (rmepemeHHble pe3uctoprl) 10 HYJIA (HauansHOro 3HaueHus
BbixogHoro curHana) u 11 JIMAITASOHA (amama3oHa M3MeHEHHsS BBIXOAHOTO curHaia). KoppekTopsl
HVYJIA u JUAITA30OHA mnozBonstor B HeOombmux mnpeaenax (1-2% or nuanazoHa H3MEHEHHUS
BBIXOJIHOTO CUTHAJa) pEryJIupoBaTh BBIXOJHOW CHUTHAJ JaTYMKa C T€M, YTOOBI €ro HIKHUE M BEpXHHUE
3HaYeHHUs HanboJiee TOUHO COOTBETCTBOBAIN HMKHEMY M BEpXHEMY IpeieiaM U3MEepEHUs AaBJICHUS.

JlaTuuku ¢ BBIXOJHBIM CHUTHAJIOM, NPONOPLHMOHAIBHBIM HANpPSOKEHUIO, MUTAaHUS HE HMMEIOT
koppekropoB HYJIA u JJUATTA30HA.

ITpuMeHeHre naTuMKa C BBHIXOAHBIM CUTHAJIOM, U3MEHSIOIIMMCS MPONOPLHUOHAIBHO W3MEHEHUIO
€ro HanpsHKEeHUS TUTaHMs, TO3BOJISIET UCIIOJIb30BaTh ATO HANPSDKEHUE B KAYECTBE OMOPHOTO HANPSIKEHUS
CHCTEMHOI'0 aHaJIoro-IudpoBoro npeoOpa3oBatelis, N30aBUBIIUCH MPH 3TOM OT HUCTOYHHMKA OIMOPHOTO
HalpsDKEHUS W BIMSHUS TMPHUCYIIMX €My IOrpeuHocTed (TeMmmepaTypHOM M JIOJITOBPEMEHHOM) Ha
pE3yJIbTaThl U3MEPEHUS.

KoppektnpoBka HVYJIS  nmarumkos MUJA-15 ¢ uudpoBbIM BBIXOJHBIM CHTHAJIOM
MIPOU3BOJUTCS C TOMOIIBIO MEPCOHAIBHOTO  KOMIbIOTEpa, ycrpoiictBa cBsizu MUJIA-YC-408 u
OporpamMM  TOJIb30BATEIs Midal5Tool (mis naTuymkoB ¢ MpoToKojdoM obOmena Mida) u

Midal5Tool Modbus (ans mporokona Modbus), cooTBeTcTBEHHO.



19 MJIBI'.406233.090 PO 0125

1.5 O0ecneyenne B3pHIBO3AIUILEHHOCTH

1.5.1 B3peiBo3amnuiierHoe ucnonHeHne natankoB MUJIA-15-Ex obGecnieunBaeTcst BBIMOTHEHUEM
tpeboBanuit [OCT 31610.0 -2014 1 BUIOM B3pBIBO3ALIUTHI - «UCKPOOE30MaCHAs SIEKTPUIECKas [enb 1»
mo 'OCT 31610.11-2014 3a cuet caeayrommX KOHCTPYKTUBHBIX M CXEMOTEXHUYCCKUX PEIICHUMN:

- OTPAaHUYCHHUS BXOJHBIX 3HAUYCHUU TOKA W HANPSOKEHUS O MCKPOOE30MACHBIX 3HAYCHUU HE
npesbimaronmx 0,29 A u 13,7 B nnsa marunkoB ¢ kogamu curnana 051, 052, 055, 057, 058, 059, 061,
062, 063, 064, u 0,143 A u 28B miga marunkoB ¢ komoM curHaiga 01 COOTBETCTBEHHO.
HckpoOe3onacHOCTh  yKa3aHHBIX 3HAYEHUW TOKAa W HANPSOKCHUS TOATBEPKIEHA pe3yJbTaTaMu
HUCIIBITAaHMI;

- OTPaHUYCHUS] CYMMapHON €MKOCTH M MHAYKTUBHOCTH HArpy3KH W JIMHUH CBSI3H JI0 3HAYCHHI, HE
oonee 2,1 Mmx® u 1,01 mI'H mig gaTamkoB ¢ kogaMu Beixoguoro curraiza 051, 052, 055, 057, 058, 059,
061, 062, 063, 064, wu 0,4 mMx® u 1,01 M['m misg gatumkoB ¢ KomoM curHaia Ol COOTBETCTBEHHO.
Hckpobe3onacHOCTh yKa3aHHBIX 3HAYCHUN €MKOCTH W WHAYKTUBHOCTH TMOJATBEP)KIEHA pe3yIbTaTaMu
HCITBITAHMI;

- OTPaHUYCHUS BXOIHON MOIIHOCTH TIO LIEMSIM MUTAHUS U Iepeaadyu HHPOPMAIUH 10 3HAUCHUS HE
6onee 1 Br;

- oOecrieyeHUsT TyTeHd YTCUKH M DIIEKTPUYECKHX 3a30pPOB MEXIY JJIEMEHTAaMH BHYTPEHHETO
MOHTaxa B cooTBeTcTBUH ¢ TpedoBanusmu ['OCT 31610.11-2014;

- oOecrieyeHNs TUIOTHOCTH TOKAa B TIEYATHBIX MPOBOJHHKAX B COOTBETCTBHH C TPEOOBAHHUSIMH
I'OCT 31610.0-2014;

- OTPAaHUYCHHUSI TIOBEPXHOCTH HEMETAUIMYECKUX MAaTEpHUaJOB JaTYMKOB IUIOMIAJIbI0 HE Oosee
100 cm?;

- OTPaHUYCHUS COJICPIKAHUS MAarHHs B METAUIMYCCKUX JETAISAX JaTIHKOB 110 7,5 %;

- obecrieyeHus] U30JISIUH MEXAYy HCKPOOE30MacHBIMH LEMSMU M KOPILYCOM, BBIJIEP>KHBAIOIIEH
HanpspkeHue 500 B nepemennoro Toka yactoroit 50 I'n;

- OTpPaHUYCHHUS TEMIEPaTypbl TMOBEPXHOCTH KOpIlyca JaT4hka C YYETOM MaKCUMalbHOU
TEMIIEPATypbl  OKpYyXKaromiei cpenbl 3HaueHusmu jgonyctuMbimu 1o ['OCT  31610.11-2014,
['OCT 31610.0 -2014 nns pyAHUYHOTO AJIEKTPOOOOPYIOBAHUS M TeMIIepaTypHOro kiacca T4 s
AEeKTPoOoOOpyoBaHUs Tpymisl 1.

IIpumeyanu4

1 Temniepatypa usmepsiemoii cpeabl i qaraukoB MUJIA-15(-Ex) He To/pKHA MPEBBINIATh TUTIOC
125 °C.

2 Tlpm wusmepeHuu B mporecce HKcruryatanuu aaruyukamu MUJIA-15-Ex naBiaenust  (Bo
B3PBIBOOTIACHOW OKpYIKAIOIIEeH cpene) pabodumx cpel, TeMmrieparypa KOTOPBIX MOXKET JIOCTHTaTh TUTIOC
125 °C, TtemmnepaTypa OKpy>Karoliel cpebl He JoKHa npeBbiath mioc 60 °C.

1.5.2 Tlpu MOHTaXXe JATYUKOB CleayeT PYKOBOJICTBOBATHCS Hacrosmum PO,
I'OCT 30852.13-2002 u JApyrUMH JOKYMEHTaMH, JEHCTBYIOIIMMHU B KOHKPETHOW OTpaciu
MPOMBIIIJICHHOCTH B OTHOIIICHUH B3PBIBO3AIIUIIEHHOTO AJIEKTPOOOOPYIOBAHUSI.

1.531Ipn  okcmioyaTauMd — JaTYUMKOB — cJelyeT  PYKOBOJCTBOBAThCS  HacTosimum PO,
I'OCT 31610.17-2012 wu papyruMH  JOKYMEHTaMH, JEHCTBYIOIIMMH B KOHKPETHOW OTpaciu
MPOMBIIIJICHHOCTH B OTHOLIEHUH B3PBIBO3AILUIIIEHHOTO JIEKTPOOOOPYI0BAHUS.

154 Ilepen  MOHTaXOM  HEOOXOJUMO  OCMOTPETh  JaT4MK, IPOBEPUTH  MAPKUPOBKY
B3pBIBO3AIINTHI, IEJIOCTHOCTh KOpIyca M OTCYTCTBHE IOBPEXKAECHUIN 3aKHMOB  3JEKTPUYECKOTO
TIOJTKITFOYCHUS M 3a3€MJICHUS.

1.55Ipn osKcmayaTauuu JAaTYMKH  JIOJDKHBI  TOJIBEPraThCsl PETYISPHBIM  MEPHOAMYECKUM
MIPOBEPKaM U TEXHUYECKOMY OOCITY>KMBaHHUIO B COOTBETCTBHH C Pa3AesioM 3.

1.5.6 Okcrutyaranust  TaTYMKOB C  TMOBPEXKACHUSMH M HEUCIPABHOCTSIMH  KaTE€rOPUYECKH
3amperaercs.

IHpumeuanue—Ilo TpedoBaHNIO 3aKa3unKa JII000€ UCIOJIHEHHE JATYUKA MOKeT ObITh
H3TOTOBJIEHO C 323eMJISIOIMM KOHTAKTOM.
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1. 6 MapkupoBka

1.6.1 Ha kopriyce gaturMka HaHECEHbBI CIAEAYIOIINE 3HAKU U HAJIITUCHU:

a) TOBApHBIN 3HAK TPEATIPHUITUS-U3TOTOBUTEIIS;

0) yciioBHOE 0003HAUCHHE IaTYMKa,

B) CTEIICHD 3aIMTHI JaTYUKaA OT BO3aeiCTBHs BoabI 1 mbLiH (IP65);

T') IPeIebl U3MEPSEMBIX JABIICHUN C YKa3aHHEM EAMHHIIBI H3MEPCHHS,

1) TIpE/IeIIbl JIOMYCKAeMOH OCHOBHOM MOTPEIIHOCTH;

€) 3HaueHHEe HOMUHAJIBHOTO HANIPSDKEHUS TUTAHMS,

) BBIXOJHOM CHTHAJ;™

3) HOPSIIKOBBIM HOMEP 0 CUCTEME HyMEpaIliK 3aBO1a-U3rOTOBHUTEIIS,

1) T'OJ] BBITYCKa (JIOMYCKAEeTCsl COBMEIICHUE C TOPSAKOBEIM HOMEPOM);

K) KOJ BBIXOJJHOT'O CUT'HAJIA.

*IMpumedanue— J[ug 1aT9uKoB ¢ HUPPOBLIM BbIX0gHbIM curHanoMm (061-064) ykasbiBaercs
TUn nporokosa oomena Mida niu Modbus, a Taxoke Tun uatepdeiica UART nnun RS485.

1.6.2 Ha xopnyce natunka MUJIA-15-Ex mononHUTENIBPHO HaHECEHa MapKUPOBKa, COepIKaIas

a) MapkupoBKy B3pbiBo3amuTel PO Ex ia | Ma X/0Ex ia IIB T4 Ga X;

0) HoMep cepTUdHKaTa;

B) M300pakeHHE CIEIMATLHOTO 3HAKa B3PhIBOOE30IIaCHOCTH;

T) [uana3oH pabo4ymnx Temmeparyp.

1) BOJIM3M HAPYKHOTO 3a3€MIIIONIETO 3a)KUMa BBITIOIHEH 3HaK 3a3emiienus o 'OCT 21130-75.

1.6.3 Ha moTpeOuTenbcKyto Tapy AaT4rKa HAHECCHBI CIICIYIONINE 3HAKH U HAJIITUCH:

a) TOBapHBII 3HAK U HAMMECHOBAHUE TPEANPUATHSI-U3TOTOBUTEIIS,

0) ycmoBHOe 0003HaueHHWE JaT4dKa C YyKa3aHHEM HOMepa TEXHHYECKHX ycioBuil (10
MIPUIOKEHUIO A);

B) Haanuck «CIAEJTAHO B POCCHUN»;,

I') FOJl BBIITYCKA;

1.6.4 Mapxkuposka gatuukoB cooTBeTcTByeT 'OCT 26828-86.

1.7 YnakoBka

1.7.1 VYmnakoBbIBaHUE TPOU3ZBOAMUTCS B 3aKPBITHIX BEHTWIMPYEMBIX MOMEIICHUSX MPHU
TEMIIEpaType OKPYKarollero Bo3ayxa ot mioc 15 1o mioc 40°C ¥ OTHOCHTENILHON BIaXKHOCTH BO3/IyXa
10 80 % Tpu OTCYTCTBUU B OKPY KAIOIIEH CpeJie arpeCCUBHBIX MPUMECEH.

1.7.2 Tlepen ymakoBbIBaHHEM OTBEPCTHE U pe3b0a MTYIEepa 3aKPhIBAIOTCS 3AIIUTHBIM KOJIMAuKOM
WJIY 3arJTyIIKOM.

1.7.3 Jlatuuk moMemiaeTcs B TMOTPEOUTENbCKYIO Tapy (MHOUBUIYATbHYIO VYIIAKOBKY),
BBITIOJIHCHHYIO B COOTBETCTBUM C I'OCT 23170-78. Ha moTpeOUTENBbCKYIO Tapy HaHECEHa
uH(popMalus o gaTdyuke. B moTpeOuTenbekyo Tapy BMeCTe ¢ JaTYMKOM MTOMEIIAETCs IKCIUTyaTal[MOHHAs
nokymenrtarus (1.3). DkcrutyaranoHHass JoKyMeHTanus (Macrmoprt, HACTOSIIee PYKOBOJCTBO IO
OKCIUTyaTalliH,) BKIIAJBIBACTCS B YEXOJ U3  IOJUATUICHOBOU mienkn 'OCT 10354-82
tommuuaon (0,15 - 0,3) Mm.

KoHcepBalus gatunka He mpou3BoanTcs (BapuanT 3anmtsl B3-0 TOCT 9.014-78).

[Ipumeyanu+

1 [laTyvku, TOCTaBJIsIEeMblE OJHOMY TOTPEOUTEN0, JOMYCKAaeTCs KOMIUIEKTOBATh OJHUM
PYKOBOJICTBOM IO 3KCIUTyaTalluM Ha AECATH TaTYHKOB.

2 TIlpu nocraBke narunkoB MUJIA-JIJI-15 cOBMECTHO C MOJKIIOUEHHBIM K HEMY BEHTUJIbHBIM
6moxom MUJIA-BB-601 nnu ero ananorom apyroro npousBoautens (cM. puc. E.3, Ilpunoxenus E), k
BEHTUJIBHOMY OIIOKY MpUKperisieTcss HHCTPYKIus «[lopsaok aeiicTBHii mpu mogayue U CHATUU JaBICHUS
Ut natauka paznoctu nasinenuii MUIA-JIJ1-15», kotopas BMecTe ¢ JaTYMKOM M BEHTHJIHHBIM OJIOKOM
MTOMEIIAETCS B MHIMBUIyalTbHYIO MOTPEOUTENBCKYIO YIAKOBKY.
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1.7.4 TlorpeOuTenbCcKas Tapa yKIaAbIBACTCS B TPAHCIIOPTHYIO Tapy - ACPEBSHHBIN sk Tuma [1-1
wm Ill-1 TOCT 2991-85 wmu kapronssii  smmk. CBOOOJHOE MPOCTPAHCTBO — 3AMONTHICTCS
aMOPTHU3aLMOHHBIM MaTEpUAJIOM.

ToBapoconpoBoUTEIbHAS JOKYMEHTAIUS BKIAABIBAIOTCS B YEXOJ U3 MOJIMATUIICHOBOM IJICHKH.

B dexon nomenaercst BKJIAAbIII ¢ HAAMUCHIO "ToOBapoCONpPOBOANTENbHASL JOKYMEHTAIMA'", 4eX 01
3aBapHUBACTCSI.

Macca TpaHcniopTHO# Tapsl He npeBbImaeT 20 K.

HomnyckaeTcst nepechblIka JaTYMKOB MOYTOBBIMHU MOCHLUTKAMM.

1.7.5 Ha TtpancnoptHoii Tape B cootBercTBUM ¢ ['OCT P 51474-99 HaneceHbl HECMBIBAEMOM
KpacKoil OCHOBHBIC, JOMOJHHUTEIbHBIC W WH(OPMAIMOHHBIC HAIIUCH, a TaKKe MaHUIYJISIUOHHBIC
3HakH, numeromue 3Hadenus XPYIIKOE; OCTOPOXXHO; BEPEYL OT BJIAT'U.

Oo6s3atenbras uHGopmarus A notpedutens mo 'OCT P 51121-97, He BKIIOYEHHAs B COCTaB
MapKUPOBKH, IPUBEICHA B ACHIOPTE U PYKOBOJACTBE I10 SKCILTyaTalluH.

1.7.6 Tlpu momydeHHH SIIIMKOB C JATYUKaMU HEOOXOIMMO TPOBEPHUTH COXPAHHOCTH Taphl. B
cllydae ee TOBPEXKICHHUS CIeAyeT COCTaBUTh aKT U oOpaTUTbCA C pekiamMalieil K TpaHCIOPTHOMN
OpraHu3aIyu.

1.7.7 B 3umHee BpeMs SIIIMKU C JJaTYMKAMHU PACIaKOBBIBATh B OTAIIMBAEMOM IOMEUICHUH HE
paHee, yem uepe3 12 yacoB 1ocie BHECEHUS UX B [TIOMEILIEHUE.

1.7.8 Tlocne BCKpBITHS TPAHCIOPTHOM Tapbl HEOOXOAMMO H3BJIEYb TOBAPHO-COMPOBOAUTEIHHYIO
JTOKYMEHTAIIUIO, & TAK)KE€ MPOBEPUTHh KOMIUIEKTHOCTh MOCTABKM B COOTBETCTBUU C TACIIOPTOM Ha JAaTUHK.
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2 UCHHOJIb3OBAHHUE 110 HASHAYEHUIO

2.1 DkemyaTanuoOHHbIE OTPAHUYEHUS

2.1.1 Knumarudeckue yciioBus (Temmeparypa OKPY)KAroIIeH Cpeapl, BIaKHOCTh, KOHJICHCAIIHS
BJIATY, NPSIMOE MOIAJaHUE BOJbI M COJHEYHBIX JIyuel ), IpU KOTOPBIX OYAET 3KCIUIyaTUpOBAaThCsl AATUUK,
JOJKHBI COOTBETCTBOBATH TpeOoBaHusaM 1.1.6 Hactosiero PykoBozcraa.

Jaruuk ucnonHenus Y ** kareropuu pasmertenus 2 (TOCT 15150-69) paccuutan st paboThl B
YMEpPEHHOM KJIUMaTe IMpU TemiepaType okpyxaromei cpeasl oT muHyc 40°C no mmtoc 80°C. Mecto
YCTAaHOBKH - OTKpPBITBIM BO31YyX, 0]l HaBecoM. VIckiltouaeTcst MpsMOe MOIaJaHue COJHEYHBIX JIyded U
BOJbI (BO BpeMs oxks1). KpaTkoBpeMeHHO JaTYMKKU MOTYT ObITh BJIQXKHBIMU B Pe3yJbTaTe KOHJICHCAIUH,
BBI3BAHHON PE3KMMM HM3MEHEHUSMU TEMIIEPATyphbl WIM B PE3YJbTAaTE BO3JEHCTBUS 3aHOCHUMBIX BETPOM
ocankoB. He nmomyckaercst AnuTenbHas KOHJACHC AU BIIard Ha JaTYUKe.

Hatuuk ucnonnenus Y XJ[**kareropun pasmenienust 3.1 paccuuTtaH ajsi paboThl B yMEPEHHO-
XOJIOJTHOM KJIMMaTe Npu TeMmreparype okpyxawomieid cpenbl oT MuHyc 40 °C mo mmoc 80 °C. Mecto
YCTAaHOBKM — CyXH€, HEpEryJsipHO oOTaluiuBaeMble nomeunieHus. l[lomaganue BOJbl Ha JaT4YUK U
KOHJICHCALlUs BJIarM HE Jomyckaercs. MakcumalnbpHasi BIQXXHOCTh Bo3ayxa — 80 % mpu Temmeparype
35°C 6e3 konaencaruu Biaru (rpymma B4 mo TOCT P 52931-2008).

2.1.2 Temneparypa u3MepseMOil Cpelbl M OKPYKAIOIIEro BO3JIyXa HE JOJKHA BBIXOAUTH 3a
npeenbl quana3ona padounx temmneparyp (1.1.4).

Ecnu Temnepatypa usMepsieMoil Cpe/ibl BhIIIE WK HIKE TOMYCTUMOM, JOHKEH YCTaHABIMBATHCS
OTBOJ| WJIM IIPEIPUHATHI IPYTHe MEPHI JUIs BHIIIOJHEHUS YCIOBUN IPABUIIBHOM 3KCILTyaTallUu.

[Tpu HHM3KOM W OTpPHUIATENHHOM TemIepaTypax ra3oo0pa3HOi H3MepseMOil Cpelbl HeOOXOAUMO
IPUHATH Mepbl (CleUUanbHBIA OTBOA U JApPYyrue), 4ToObl HUCKIIOYMTh HAKOIUIEHHE U 3aMep3aHHe
KOHJIeHcaTa B paboueil oJI0CTH JaTUYMKa U BHYTPU COSAUHUTEIBHBIX TPYOOK.

2.1.3 HU3mepsiemas cpeia JOJHKHA 0071a1aTh CIICTYIOIUMU CBOMCTBAMHU: HE OBITh arpeCCUBHOM K
MaTepuagaM KOHTaKTHPYIOIIMX ¢ Hell aeTaneil naTunka (HepKaBerolre U TUTAHOBBIE CIUJIaBbl), HE UMETh
3arpsi3HEHUI, KOTOPbIE MOT'YT HaKaIUIMBAaTbCsl U YIUIOTHSTHCS B MOJIOCTHU IITYyLepa Iepes MeMOpaHoU U
BBI3BAaTh OTKA3 JaTYUKA.

[Ipu skcrmyaTanuu 1aTuMKa KUKas u3Mepsiemas cpesia He JOJDKHA MOJIBEpraTrbes BO3JACHCTBUIO
HU3KUX TEMIIeparyp, MPHUBOIALIMX K €€ 3aMep3aHhi0 B MPUEMHOM MOJOCTH JaTyhKka, a TaKxke
BO3JICHCTBUIO TUAPOYIAPOB, JAPYTrUX PE30HAHCHBIX THJIPABIMYECKUX U aKyCTUYECKUX sBJIeHUH. B
MOCJIeTHEM ClIy4ae OTOOpHbIE YCTPOHUCTBA PEKOMEH/yeTCsl pa3MelliaTh B MECTax, IJ1€ CKOPOCTb JBM)KEHUS
Cpelbl HauMEHbIasl, MOTOK 0e3 3aBUXpEHUi, T.. Ha NMPSAMOJIMHEHHBIX y4yacTKax TpyOONpOBOJIOB, MpHU
MaKCHMaJbHOM PACCTOSIHHH OT 3alOPHBIX YCTPOMCTB, KOJIEH KOMIIEHCATOPOB U JIPYTUX TUIPABINYECKUX
Y TTHEBMATHUYECKUX (7151 Ta3000pa3HbIX Cpel) COSTUHEHU.

Ecin nmynescupyroniee naBieHHE Cpelbl, THAPO WIA IHEBMOYAAPbl HEBO3MOXKHO HCKIIOYHUTH
(Hampumep, MyJbCallMM JaBJICHUS, BO3HUKAIOLIUE MPH padoTe cUeTYMKa rasa poTallMOHHOTO TUIA), TO
HEOOXOIMMO MPUMEHSTH racutelnb mynbcaiuii (nemndep) MUIAA-T'TI-501 (npunoxenue E) wnu npyrue
Mepbl (TeTaeo0pa3Hble YCIOKOMTENW U T.I.), YTOObl HE JONYCTUTh MOBPEXKAECHUS WIM pa3pbiBa
MeMOpaHbI JaTYHKAa.

[Nacurenu mnynbcanuii, NpeaHa3HadeHHbIE AN paboThl ¢ natuvkamu JIJI, TOMKHBI HMETh
OJIMHAKOBBIE TTapaMeTphl JeMI(pUPOBaHUs. ITO 0OecrednBaeT MaKCUMaIbHOE MOJABICHUE MyNIbCAllUH,
BO3ZHUKAIOIIUX IpHU paboTe CUETYMKOB POTOPHOTO THUMA, a TaKXKe MCKIIYAeT BO3HUKHOBEHHE
KPaTKOBPEMEHHBIX OJHOCTOPOHHMX IEPErpy30K, M3-3a PA3HbIX CKOPOCTEH HapacTaHUsl [aBJICHUS B
TUTFOCOBOM M MUHYCOBOHM pa0OYMX MOJIOCTSIX MPH CKAauKaX CTaTUYEeCKOro AaBiieHus. KoOMIIIEKThI Takux
racuTeNIel MOCTaBIAIOTCS COBMECTHO ¢ natunkoM MUJIA-JI/I-15 no otaensHOMY 3aKa3y.

2.1.4 MexaHudyeckre BO3JCHCTBUs (BUOpammu, yaapbl) B MECT€ YCTaHOBKH Uil JATYHKOB C
BepxHUM mnpenenaom uzmepenust 0,16 MIla u Huke, HE JOJDKHBI MPEBHIIATH CIEAYIONIMX 3HAUYECHUM:
BHOpammy - gactoroit (10-500) ', ammunTynoit 1o 0,15 MM, yckopernem o 19,6 m/cek’ (McronHenne
F2 mo 'OCT P 52931-2008); ynapsi - 10 150 onuHOYHBIX ¢ yckopeHueM 110 50 M/CeK? ¢ JUTHTETBHOCTBIO
yaapaoro ummyibsca (2-30) mc. Jlns gaTumkoB ¢ BepxHUM Tmpeaeniom usMmepenusi 6oiee 0,16 Mlla:
BUOpanuu - ¢ yactoroit (10-2000) ', ammmutymoi no 0,75 MM, yckopeHueM 10 98 M/cex’ (ucmonHeHue
G2 mo T'OCT P 52931-2008); muorokparusie ymapel - g0 1000 ¢ yckopenuem mo 100 M/cek’ ¢
JUTUTENBHOCTBIO yIapHOTO UMITyibcea (2-50) mc.
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2.1.5 Oxpyxaromias cpefia He JOJDKHA COAEPKaTh MPUMECEH, BBI3BIBAIOIINX KOPPO3HIO JeTalIei
JaTYNKOB.

2.1.6 HeB3ppIBO3alllMIIIEHHbIE  AaTYUKKA [pelHAa3HAYeHbl JUIsl JKCIUTyaTalldd TOJBKO BO
B3pPBIBOOE30IACHBIX YCIOBHUSX.

2.1.7 B3pbIBO3alUIICHHbIE AATYUKUA TMpEAHA3HAUYEHBbI JJIs SKCIUTyaTallud BO B3PBIBOOIMACHBIX
MIPOM3BOJICTBAX MPH YCIOBUH COOIIOICHHS TpEOOBaHUH, N3I0XKEHHBIX B 1.5.

2.2 TloAroToBKAa 1aTYMKA K HCII0Jb30BAHUIO

2.2.1 Mepsb! 0e3011aCHOCTH IIPU MTOATOTOBKE JAaTUMKA K UCIIOJIb30BAHHUIO.

a) [lna obecriedenust TpebOBaHU MO AJIEKTPOOE30MACHOCTH HA O0BEKTaX, I/I€ yCTaHABIMBAIOTCS
IaTYNKH, HEOOXOIUMO:

- MPOU3BOJUTH 3JICKTPUUYECKOE MOAKIIOUEHUE aTYMKa B COOTBETCTBUH C MPUIIOKEHUAMU «By,
«I'w;

- MOAKJIIOYEHHEe [aTYMKA NPOM3BOAMTH IEPCOHATOM, MMEKIIHM [0NycK K padore Ha
3JIeKTPoycTaHOBKax HanpsixeHueM 10 1000 B u o3HaKkoMJIeHHBIM ¢ HacTosiuM PO;

- ICIIOJIb30BaTh  OJIOKM MUTaHUS, CO CTAaOWIM3UPOBAHHBIM  BBIXOJHBIM  HaNpsDKEHHUEM
cootBercTBYOmMM TpedoBanusam 'OCT 12.2.007.0-75;

- 3a3eMJISITh KOPIYC UCTOYHHMKA MUTaHUS (€CTIM OH UMEET METAIIMYECKHE YAaCTH, KOTOPbIE MOTYT
0Ka3aTbCs O] HAIPSDKEHUEM) JIJTsI IPEIOTBPAILEHHS TOPAKEHUSI TOKOM 00CITY)KHBAIOIIETO ITEPCOHANIA.

JlaTuuk UMeeT cleAyIolue XapaKTePUCTUKH T10 3JIEKTPOOE30MacHOCTH:

- [0 CTEMNEHU 3alIUTHl YEJIOBEKA OT MOPAKEHHS SJIEKTPUYECKUM TOKOM JAaTUYUK OTHOCUTCS K
knaccy Il mo 'OCT 12.2.007.0-75;

- COINPOTHBJICHUE U3OJIUMU TIpU jJomyckaemMoMm Hampsbkenun 100 B cocrtaBisier He MeHee:
100 MOM mpu Temmeparype oKpyskaroiero Bo3ayxa mioc (2015) °C 1 0THOCHTEIBHOM BIAXKHOCTH 110
80 % (75 % nus ucnonmuenus B1); 5 MOM nipu Temiiepatype okpyskaromiero Bozayxa mitoc (80£3) °C u
OoTHOCHUTENbHOU BitakHOCTH 110 80 % (kpome mcronHenus B1); 1 MOwm nipu Temriepatype OKpyKaromero
Bo3ayxa mioc (35+3) °C U OTHOCHTENBbHON BIAKHOCTH 110 95 % (a1 TaTYMKOB TPYIIBI HCIOTHEHHS
C4), mu60 75 % (nns naTunkoB ucrnosHeHust B1);

- HampshKeHue npo0os u3oyAnuu coctapiseT He MeHee: 500 B - mpu Temmiepatype OKpy>Karomero
Bo3ayxa mioc (20 £ 5) °C u otHocuTenbHOM BiaxkHoctH a0 80 %; 100 B - mpu Temmeparype IUIIOC
(35 % 3) °C u otHOCHTEIBHON BinaxHOCTH 95 % (1 gaturkoB rpynmbl ucnonneHuss C4) au6o 80 %
(mnst rpynimet ucionHenus B4). mu6o 75 % (s rpynnsl ucnoiaaenust B1) npu miroc (30 + 3) °C;

- NOJAKJII0YEHHE M OTKJIIOYEeHHE NATYUKA K JUHUM CBSA3UM M HCTOYHUKY MUTAHHUSA T0JIKHO
NPOBOUTHCS MPH OTKJIIOYEHHOM MUTAHUMU.

0) Jns obecnieuenust TpeOOBaHUI MO B3PHIBOOE30MACHOCTH Ha OOBEKTaX, IJI€ YCTAaHABIMBAIOTCS
IAaTYNKH, HEOOXOAUMO:

- YCTaHaBIIUBAaTh B3PBIBO3ALIUIICHHBIC JaTYUKU BO B3PBIBOOIMACHBIX 30HAX IOMENICHUN U
HapyXXHbIX yCTaHOBOK cornmacHo IIVD, rmasa 7.3, IIODIl npyruM HOpMaTHUBHBIM JOKYMEHTaM,
periaMeHTHPYIONTUM MTPUMEHEHUE FIEKTPOOOOPYAOBAHUS BO B3PHIBOOIIACHBIX 30HAX;

- IepeJl MOHTaXXOM B3PBIBO3AIMIIEHHOTO JaTYMKa CIEAYyEeT OCMOTPETh €ro, MPOBEPUTH
MapKUPOBKY B3PBIBO3AIIUTHI, YOSAUTHCS B LIETOCTHOCTH KOPITyca aTINKA;

- XapaKTepUCTHKU HCKPOOE30MacHOCTH, MOAKIIOYAEMbIX K JAaTYUKY HCKPOOE30MacHBIX IeTeH,
JOJKHBI COOTBETCTBOBATh YKa3aHHBIM B 1.5;

- MIOAKJIIOYEHHE KaOemsl TMHUU CBS3HM K B3PBIBO3ALIUIICHHOMY JaTUUKY JOJHKHO MPOU3BOIUTHCS
TP BBIKIIOUEHHOM OJIOKE IMUTAHWS;

- KOpIycC AaT4yuKa JOJHKEH OBITh 3a3€MIICH.

B) JlomomHUTENBHO UIsI cOOMIOAeHUsT TpeOoBaHW 1O Oe30macHOCTH pPaboT HEoOXOAMMO
YYUTHIBATh, YTO:

- MaKCHUMaJIbHOE JIaBJIeHHE (CTaTUYECKOE U €ro MyJbCalluM, a Takxke pabodee M30BITOUHOE — IS
natunkoB J1J]) B MarucTpaiu He TOJKHO MPEBBIIATh BEPXHETO Mpeiesia U3MEPEHHsI TaTYNKa;

- TIOJKJIFOYCHHE JaT4YhKa K MarucTpPaid JOHKHO TPOW3BOJMUTHCS NPH OTCYTCTBUU JABIICHUS B
MECTE YCTAaHOBKH JaTYHKA.
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2.2.2 BHenHuii 0cMOTp JaTyuKa

[Ipn BHEmIHEM OCMOTpE MAaTyhMKka HEOOXOJWMO NPOKOHTPOJIHUPOBATH OTCYTCTBUE BHIUMBIX
MEXaHWYECKUX TOBpekaeHn. [I0BepXHOCTh TaTyrKa JOKHA OBITh CYXOW U YHCTOM.

2.2.3 U3mepenue napaMeTpoB AaTUuKa

N3mepenue mnapaMeTpoB JaT4yMKa IMPOBOJUTCS B YCIOBUSX METPOJIOTHYECKOl jabopaTopuu
KUIIuA 1o wmeromukam, NpHUBEACHHBIM B pasjaene 4. PexkoMeHayeTcss MNpOBOAUTH H3MEpPEHUs
MapaMeTpoB Mepel MOHTAKOM JIaTYMKa Ha MECTO €ro IKCILTyaTalliu.

2.2.4 MoHTaX M yCTaHOBKa JaTYUKOB

2.2.4.1 JlaTyuky TpH TOAKIIOYCHUH K MArucTpaid MOHTHUPYIOTCS B JIFOOOM IOJIOKEHUH,
yIOOHOM JJIsi MOHTaXa, 32 MCKIIOYEHHWEM JAaTYMKOB C BepXHUMH mpenenamu usmepenus 0,06 Mlla u
HUXKE, KOTOpble MMEIOT 3aBUCUMOCTh BBIXOJHOIO CHUTHAJa OT MOJIOKEHHUS JaTuvKa. Takue JaT4uKH C
LETBI0 COXPAHEHHS] METPOJOTHYECKUX XAPAKTEPUCTUK MPEANOUYTUTEIIBHO YCTAaHABIMBATH BEPTUKAIBHO
HITYLIEPOM BHU3 (B TAKOM IOJIOKEHUH OHHU KaIUOPYIOTCS Ha MPEANpPUATUN-U3TOTOBUTEIIE).

2.2.4.2 laruuku pasnoctu nasienuit (MUJIA-J1/1-15), ¢ 1eabi0 COXpaHEHHUS METPOJOTHUECKUX
XapaKTePUCTHUK, MPEANOYTUTEIbHO YCTaHABIMBAaTh TaK, 4YTOOBI <«ILJIIOCOBOI» MPUEMHBIM MITYLEP
HAaXOJWJICSA B TOPU3OHTAIBHONH TUIOCKOCTH (B TakOM TIOJIOKCHHHM JIaTYMKU KaTHOpPYIOTCS Ha
MPeaNpPUATHH-U3TOTOBUTEIE).

JlaTunkyu W30BITOYHOTO W aOCONIOTHOTO JIaBJICHMSI JIOJDKHBI YCTaHABIMBATHCS TOJIBKO B
crenuanbHble THE3MA. Pa3mMeTka MOHTaXXHBIX THE3 MOJ MOAaTYUKH U TPUMEpP YCTAHOBKH JaTyvKa

IIPUBE/ICHBI HA PUCYHKE 4.

M20x1,5 MI12x1,5
=
|ava I ] g5 omd 7 |
V o] | L | S
vy - I wy ! )T
=t -1 <t ZI | /
o ‘E \ ‘ - é RO,55 ‘ | JaTYHK
T ) P — y‘l - " 90° R1,6 | 0 |
[T 90° ‘ 1\8 ;“ - ,” ] \ @ I / /Ra 63 —
o £l f -
! \O | ~ /) ,/ Ra6,3 " i r |
; / = < “’-JJ‘ i
. 3 5 |
‘ 87 " :
Py $12,7 : poKIajKa
#12,5
$20,7
a
$21.8 +0,13
Mix 125 60° JaTIHK
- - - L 05T~
920,57 TS
T '
& V )\
1 / <+
Py frmoar kporxa 3 M20x1,5
Konbuo ynnotHurensHoe
_— . 017-020-19 TOCT9833-73
R 0 OOmoo Kpoeee
0 B

Pucynok 4 - Pa3MeTka MOHTaKHBIX THE3/ O] JATYMKHU U YCTAHOBKA IaTYMKA Ha padoueii
MArucTpaju: a - JUisl JaTYMKOB ¢ MpHeMHOM nojocteio (M20, M12); 6 - 1151 1aTYMKOB C YINIOTHEHUEM
«KOHYC IO OCTPOM KPOMKE»; B - JUIsl JaTYUKOB ¢ OTKPBITOM MeMOpaHoit (OM20)
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I'epMeTHYHOCTh COEAMHEHHMs] JaTyuka C pabodeidl MarucTpainbio (PUCYHOK 4) J0IDKHA
oOecreunBaThCsl MO TOPIY INTyIEepa YILUIOTHUTENbHOW mpokiaakoin MJIBI'.754176.020, Bxonsmiel B
KOMIUIEKT IIOCTaBKH.

3anpeniaercs UCMOJb30BATh YIUIOTHEHHE 10 pe3ble (nmakis, JeHta ®YM) njis odecnievyeHust
repMeTHYHOCTH COEJMHEHHUsl, TAK KaK MOKeT NPOM30MTH NOBpeXIeHHe MeMOpaHbl 00J1bIIMM
JAaBJIEHMEM, BO3HUKAKIIMM NPH 3aKPYYMBAHUM [JAaTYUKA B 3aMKHYThId 00BEM HeCKMMaeMOil
JKHIKOCTH.

MoHTax 1aT4nKa Ha padoyee MeCTO OCYLECTBJIAETCH Frae4YHBIM KJIIOYOM 32 IeCTUTPAHHUK
mrynepa.

3anpemaercs HCHOJb30BATH KOPIYC [JaT4YMKA B KayecTBe 3JJIeMEHTa MOHTAaXka WU
kpenienus. Ilpu MoHTaske 3anpemiaercs NPUKJIAABIBATG YCHJINS K KOPIYCY JAaTYHKA, B TOM YHCJIe
¢ MOMOIIbI0 TPYOHOI 0 KJII0Ya, BO U30esKaHUe ero MoBpeKIeHusl.

2.2.4.3 B ciydae ycTaHOBKH JAaTYMKOB HEMOCPEJICTBEHHO HAa TEXHOJIOTMYECKOM 000pPYIOBAaHUU U
TpyOONpOBOJaX PEKOMEHIYETCs MPUMEHSATh OTOOpPHBbIE YCTPOMCTBA C BEHTHISAMU JJsi OOecredeHHs
BO3MO>XHOCTH OTKJIFOUEHUS U IPOBEPKU JTaTUHUKOB.

[Ipy wu3MepeHUH JaBleHUS KPUCTAUIM3YIOIIMXCS WM 3arpsi3HEHHBIX cpen  (MysbH)
PEKOMEHIYEeTCsI IPUMEHSTH TaTYMKHU C OTKPBITOM MeMOpaHoii, o603Hauaemoit OM20.

2.2.4.4 CoenuHUTENbHbIC JIUHUU (UMITYJIbCHBIE TPYOKH) HEOOXOIUMO MPOKJIAIbIBATh TaK, YTOOBI
UCKJIIOYUTH 00pa30BaHUE I'a30BbIX MEMIKOB (MPU U3MEPEHUU JABJICHUSI KUJIKOCTH) WIN TUAPABINYECKUX
npobok (Tpu H3MepeHuu JaBieHus Tasza). JlJig 3TOro COENUMHUTENbHBIE JIMHUU JIOJDKHBI HMMETh
OJIHOCTOpPOHHUH yKJIOH (He MeHee 1:10) oT MecTa oTOOpa AaBlieHUs BBEPX K JATUUKY, €CIM U3MepsiemMast
cpena ras, W BHU3 K JaT4YMKy, €CIIM HU3MepsieMas cpefa >KUIKOCTb. B ciayyae HEBO3MOXKHOCTH
BBITTOJIHEHUS TUX TPEOOBaHU MTPH U3MEPEHHUHN JABIICHHS Ta3a B HIDKHEH TOUKE COCTUHUTEIBHON JIMHUH
HE0OXOIMMO MPEyCMOTPETh OTCTOMHBIEC COCY/IbI, a IPU U3MEPEHUHN JIaBICHUS JKUIKOCTH B HAMBBICIINX
TOYKaX - Tra30cOOpHUKH. [IpM WCHONB30BaHUM COSAWHUTENBHBIX JUHWA B HHUX  JOJDKHBI
MpelycCMaTpUBAThHCS CHEIHalbHBIE OTBEPCTHUS AJIS TPOTYBKH.

2.2.4.5 Ilepen mpHCOEIMHEHHEM MAaruCTpald OJDKHBI OBITh TIIATENFHO MPOIYTHI MOJOCTH
HITyIepa JaT4yuKa Ui YMEHBIICHUS BEPOSITHOCTH 3arpsi3HEHUSI.

2.2.4.6 Jatyuku pa3Hoctu aaieHuii MUJA-JJI-15 pexomeHayeTcsi NOAKIIOYATH C
NOMOIIbK) HMMIYJbCHBIX TPYOOK uepe3 BEHTWJIbHBII 0JI0K, KOTOPBIA NpPH COOJIIOEHUH
TeXHOJIOTHYEeCKOH I10CJIeJ0BaTeIbHOCTH MOJa4H JAaBJIEHUS HA JaTYUK olecreuyMBaeT ero 3aluTy
OT BBIX0JA W3 CTPOS M3-32 OAHOCTOPOHHEH meperpysku. [Ipumep MoHTa)ka JaTunMKa ¢ BEHTHIBHBIM
OJIOKOM Ha y3J1ax CUCTEMBI YUeTa pacxo/1a ra3a IpuBeJIeH Ha pUCYHKeE 5.

B mnpouecce skcrutyaranuu, H3-3a HECUMMETPUYHOCTH KOHCTPYKIMHM W Pa3HUIBI 0OBEMOB
IUTIOCOBOM M MHMHYCOBOW paOouuX MOJOCTEH JaTdMKa MpU PE3KUX Iepenajgax padodyero U30bITOYHOTO
(cTaTn4ecKkoro) JaBiICHUSI MOYKET IPOU30MTH OJHOCTOPOHHSS NIEPErpy3Ka, IPUBOASIILAS K BBIXOLY €0 U3
CTpOSl.

B Takux cmyuasx IS 3alIMTHl JaTYMKa CIEAyeT YCTaHABIMBATh Ha €ro BXOJaX TacUTENH
nynscanuu MUJIA-T'TI-501 ¢ unenTuuHbIMU napaMeTpaMu JemngupoBanusd. ['acutenn «pacTaruBaroT»
(pPOHT CKAYKOB JIaBJIECHUS U, B OOJIBIINHCTBE CIy4YaeB, CHIDKAIOT Pa3HUILY JaBJIEHUH B pabodMX MOIOCTIX
10 6e30macHoM.

Hatunk MUJIA-JI/1-15-2 Bblep>KUBaeT OJHOCTOPOHHUE IMEPErpy3Ku C IUIIOCOBON (0003HaueHa
oykBoit H) wu wmwmHycoBoit (oOo3Hauena OykBoir L) cropon mo 10 MIla Ge3 yxymmeHus
METPOJIOTMYECKHUX XapaKTEPUCTHUK.

2.2.4.7 Tllpn MOoHTa’ke TaTYMKOB PA3HOCTH JaBJIEHH, B IeJIAX HCKIIOYEHHUSI MeXaHUYECKOT0
NMOBPEXKICHUS] IITyLlepa «MHHYCOBOID> IOJIOCTH, CJIeAyeT HMCHOJb30BATH BA TaedyHbIX KJIIOYA
(omuu  S13- mis ynaep)KuMBaHHS JaTYMKa 3a MISCTUTPAHHUK INTYIEpa, BTOPOH - Ui HaBEPTHIBAHHS
HaKUJAHOM ralilku HaKOHEYHHUKa MOJIKII0YaeMoro Tpyoomnposoaa). Ilpu 3ToM HeqomycTuMoO NpuJaratb
ype3mepHbie ycuuus (0oJiee 3,0 Kre m).
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1 - Jlaruuk pazHoctu nasnenuii MUJIA-1J1-15
2 - T'acurenu nynbcanuit MUJIA-T'TI-501

3 - Bearmnbabiii 610k MUJIA- BB- 601

4 - Koppekrop oopema raza EK270

5 - Cyeruuk poranumonnoro tuna RGV G250

Pucynoxk 5 - [Ipumep yctaHoBKU AaTyuka pazHocTH naBinenuit MUJIA-JI/1-15 Ha y3nax cucTteMsl yyera
pacxoja rasa.

2.2.4.8 Ilopsiiok IeHCTBUI IPU 3aIlyCKe M OCTaHOBE JaTyuKa pazHocTu aasineHuit MUJIA-/1/1-15.

Kak oTmeuanoce BEINIE, JaTYMKU PA3HOCTH JABICHHA PEKOMEHAYETCS JKCILIyaTUPOBaTh  C
TpexBeHTWIbHBIM Omokom MMUJIA —BB-601 (MJBI.491111.001) mpousBoactea IIIT MUJIA.
['abapuTHBIE ¥ TPUCOCTUHUTEIIBHBIE pa3Mephl BEHTHJIHLHOTO OJIOKAa, a TaKKe KOMIUIEKT MOHTa)KHBIX
qyacTel JJi MOJKIIOUEHHUS K HEMY JaTurKa MPUBEACHBI B MPUIIoKeHUH «H».

BeHTHIM TpeXBEHTHJIHBHOTO OJIOKa TEpe]l IMYCKOM JIOJDKHBI OBITh B COCTOSHUU: ILTIOCOBOW M
MUHYCOBOH — 3aKpBITHI, YPaBHUTENbHBIN (CPETHUIT) — OTKPHIT.

[Tocne BrIXOAa M3MEPUTENHHOTO TPYOOINPOBOAAa Ha pabouyuil pekuMm (yCTaHOBJICHHS pabodero
M30BITOYHOTO JaBJICHNUSA):

1) MeanenHo (B TeYeHUE HE MEHEe 15 ceKyH) MOBOpaduBasi py4Ky OTKPBITh BEHTHIIb TLTFOCOBOM
KaMephbl, KOHTPOJIUPYS Mepernal JaBIEeHUs MO BHIXOJHOMY CUTHAITY TaTYHKA.

2) Tpu nocTikeHuH paboyero JaBiIeHus, JIABHO OTKPBITh BEHTHIIb MHHYCOBOM KaMephl.

3) 3aKkpbITh YpaBHUTEILHBINA BEHTHIb.

[Ipumeuvanus:
1 Iepen myckoM HEOOXOIUMO MTPOBECTH POBEPKY TEPMETHIHOCTH CHCTEMBI.

2 3HavyeHHe Tieperajga JaBJIeHUs B MpoIlecce OTKPBIBAHUS (3aKphIBaHUS) BEHTHJICH HE JOJDKHO
MPEBBIIATH MPEAEIBHO TOMYCTUMOI0, MHAYE JAaTYUK MOXKET BBIUTHU U3 CTOS.

BriBoa naTunka u3 pabouero pexxuma (0CTaHOB) TPOU3BOAUTCS B 0OPATHOM MOCIEA0BATEIHLHOCTH.

2.2.5 Pa3memienune kabensi (JTUHWW) CBSI3U, TMOJKIIOUECHHUE Kalensl K JaTYMKy, TepPMETH3aIUs
Ka0eJIBpHOT0 BBOIA.
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2.2.5.1 Kabenb, coeqMHSIOMNNA NTaTYUK C OCTAJbHBIMU MPUOOpPAMHU, COCTABJISET JMHUIO CBS3H,
KOTOpasi JOJDKHA TPOKIABIBATHCS BIAIH OT CHJIBHOTOYHBIX JJIEKTpUYecKuX Iierneil. CHUIbHOTOYHBIC
AIIEKTPUYECKUE TIETU SBIISIOTCS HE TOJBKO MCTOYHUKOM MOMEXH, HO U UCTOYHUKOM 3.7.C., HAMPSHKEHUE
KOTOPOM, CKIIAJBIBAsICh C HAMPSHKCHHEM MCTOYHUKA MTUTAHUS, MOKET MPUBECTH K TOSBICHUIO BBHICOKOTO
HaIpsDKEHUS U TPoOOI0 JaTUnKa.

[Tpu mpoxnanke kabenst ciexyer uzberarb 30H, Te o0Opa3yercs KOHJAEHCAT (Hampumep, TpyOsI ¢
xoJioaHoU Bozaoi). Kamim koHmeHcara, momnajas Ha Kabellb, CTEKAaloT 110 HEMY Ha JIaTYMK B MECTO BBOJIA
kabemst. JlmuTenbHOE BO3ACHCTBHE BJIArd MPUBOJUT K OTKAa3y JaT4WKa IMPH HEAOCTATOYHOU
TePMETHYHOCTH KaOeapHOTO BBOAA. [[/Is1 MOMOIHUTENIbHON 3alIUThI B MOJOOHBIX CIydasX HEOOXOIHUMO,
9TOOBI 0 BBOJA B JAaTYMK Kabeab MMeNl HUCTAIAOIIYIO METI0, KOTopas MPeAOTBPATHT CTEKAHUE BOJIBI
10 Ka0eJIro B TaTYHK.

2.2.5.2 DnexTpuueckoe MOAKITIOYCHNE JaTYMKa JODKHO OBITH BBHIMOJTHEHO Kabelem Kpyrioro
CEYCHHMS C BHEIIHUM JHAMETPOM 4 - 6 MM.

PexoMeHyercs MpUMEHSITh KaOelld KOHTPOJIbHBIC, Ka0eH JJIsl CUTHATM3AIUU U OJIOKUPOBKHU C
PE3MHOBOM MO0 TIIIACTMACCOBOM M30JIAIMEH ¢ ceueHneM )uibl oT 0,2 1o 0,75 MM .

He pexomenmyeTcss MpUMEHSTH ISl MOAKIIOUEHUST OOBIYHBIC MPOBOJIA, MJIOCKHHA Tee(OHHBIH
Kabesb U T.I., FepMETH3alHsI BBOJAA KOTOPBIX POOIEeMaTHYHA.

Cedenne mpoBOAHMKA PabOYEro 3a3eMJICHUSI BBIOMPACTCS B COOTBETCTBHH C TPEOOBAHUSIMHU
HTJI, nmeiicTBytomieil B KOHKPETHOM OTpaciay MPUMEHEHHsI JaTYUKa, HO TOJKHO OBITh HE MeHee 2 MM,

2.2.6 Hasmauenne xonrakroB coemuauTeass DIN C  u cxeMsl HOOKIIOYEHUS ITATYHKOB C
Pa3IMYHBIMHU BBIXOAHBIMH CUTHAJIAMU U JIMHUSIMU CBSI3U TIPUBEACHBI B IPUIIOKCHUH «B.

2.2.7 JleMoHTaXX JaTdnKa

JleMOHTaX JaT4rKa MPOBOJUTCS B CIEAYIOIIEH MOCIeI0BATEIbHOCTH.

1) cHATH aBlieHUE, TTOJABAEMOE HA JTATYHK;

2) BBIKJIFOYHMTH JICKTPUUECKOE MTUTAHUE JATYMKA, OTCOSTUHUTD JTUHUIO CBSI3U OT JIaTYHKA,

3) BBIBEpHYTHh JATUYUK W3 MOHTAXHOTO THE3JIA, 3aXBaThIBas MICCTHTPAHHHUK IITYIEPA TaCUHBIM
KJIIOYOM.

BHUMAHMUE! ITIPU TEMOHTAXKE 3AINIPEHIAETCS IMPUKJIAJIBIBATh YCUJIUA K
KOPIIYCY JATUUKA BO U3BEXKAHUE EI'O ITIOBPEXKIEHUS.

2.2.8 Narunkun MUJIA-15 ¢ BeixomubsiM curaanoM 4-20 MA (xox currana 01) u 31eKTpU4ecKUM
nojkatoueHueM DIN C moryt skcrutyatupoBaThCcsi COBMECTHO ¢ UG poBbIM UHANKaTopoM MUJIA-UILI-
202-1 (Ex), MOHTHpYEMBIM HETIOCPEACTBEHHO Ha AaT4yuK. [opsaok MOHTaka u3IOXkeH B PykoBojacTse
no skcrutyarauuu uHaukatopa MUJIA-UL-202. doTorpadus gaTuvka ¢ yCTAaHOBICHHBIM — IIU(PPOBBIM
uuaukatopom MUJIA-NII-202-1 noka3ana Ha puUCyHKe 6.

PucyHok 6 — JIaTuuk c yCTaHOBJIEHHBIM Ha HEM UHAUKATOPOM.

1 - Maruuk abconroTHOro Oapomerpuueckoro gapieHuss MUJA-
JIA-15.

2 - Iudposoii unaukarop MUA-NLT-202-1.

3 — OtBerHas (kabenbHast) yacth coenuuutens DIN C.
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2.3 Ucnoap30BaHue JaTYHKA

2.3.1 BriitoueHue 1atyuka

1) [lepen BkItOYECHUEM TaTYMKA POBEPUTD:

- MPaBUIBHOCTh BHIOOpAa MECTa YCTAHOBKH JaTYMKA: KIMMAaTHYECKUE YCIOBUS (TemrmepaTrypa
OKpYJKaIoIlled Cpelbl, BIAXXHOCTb, OTCYTCTBUE KOHJACHCALIMM BJIAr¥, 3alIULIIEHHOCTb OT MPSIMOro
MOTMaZlaHusl BOABI M COJHEYHBIX JIydei) mo myHkTy 2.1.1; 2.1.2, cocTosiHMe M CBOHCTBa H3MepsieMOi
cpenbl (HearpecCUBHOCTh K HEPIKABEIOIIMM CTalsIM M THUTAHOBBIM CIUIaBaM, OTCYTCTBUE 3arps3HEHH,
TeMIiepaTypa, HEJOMYCTUMOCTh 3aMep3aHusi B MOJOCTH IITyllepa JaTYMKa, OTCYTCTBHUE TUIIPOYIAPOB,
PE30HAHCHBIX THUAPABIMYECKUX SBJICHUI B JKMJIKOW HM3MEPSIEMOM cpele M YOapHBIX BOJIH, 3BYKOBBIX
SBJIGHUW B raszax) mo myHktam 2.1.2, 2.1.3, 2.2.4.3, 2.2.4.5; BHENIHHEe MEXaHUYECKUE BO3JCUCTBUS HA
JATYUK 10 MYHKTY 2.1.4; HearpeCCUMBHOCTh OKPY>KaloIleu cpenbl 1o NyHKTy 2.1.5;

- MPaBUIBHOCTh YCTAHOBKHM JaT4MKa HAa pabodell MarucTpaid — COOTBETCTBHE TPEOOBaHUSIM
2.2.4,

- MPaBUIBHOCTH AJIEKTPUUYECKOTO IMOAKIIOYCHHUsS JaT4yuKa — COOTBETCTBHE TpeboBaHUsM 2.2.5,
npuiioxeHus «By»;

- OTCYTCTBHME OJJICKTPOMATrHUTHBIX TOMEX, YPOBEHb KOTOPBIX IPEBHIIIACT TOMYCTUMBIN ISt
naHHoro Tuma garyuka (1.1.8);

- OTCYTCTBUE€ HAMPSKEHUSI MEXIY KOPIYCOM JaTuydKa, MUTAIOUIUMU W CUTHAJIbHBIMH IIMHAMHU
(3amep mepeMeHHOro U MOCTOSHHOTO HAMPSHKEHUS IPOBOJUTCS U3MEPUTENBHBIM IPUOOPOM CO BXOAHBIM
cornpotuiieHueM He MeHee 10 MOwm).

HanpsikeHue Mexay KOPIYCOM [aTYMKAa W NHUTAKIIHAMH IIMHAMH MOKET SIBUTHCHA
HCTOYHUKOM MOMeEX, a NMPHU 00JIbII0I BeJUYHHE, MPEeBbIIIAKIIEH HaNpsiKeHUue NMPo00s U30JsIIUN
AATYUKA, - IPUBECTH K €ro 0TKa3sy.

2) BKIIIOUUTH 3JIEKTPONUTAHUE U IPOBEPUTH PAOOTOCIIOCOOHOCTH 1aTUHKA.

Hwxuuili npenen pauamnasoHa W3MEHEHHMS BBIXOJHOTO CHUTHAJIa JIOJDKEH COOTBETCTBOBATH
3HAQYEHMIO, YKA3aHHOMY B MAcCOPTE, C TOYHOCTHIO HE XYK€ MOJIOBUHBI OCHOBHOM MOTPEIIHOCTH JIaTYUKA.
Ero Benmuumna mis gatunkoB MUJIA-IIU-15, MUA-IAJ1-15 npoBepsieTcs npu HYJIE€BOM HU30BITOUHOM
JaBJeHUH (ITOJIOCTH IITYIIEPOB COOOIMIAIOTCS ¢ aTMoc(epoii), a Ui TaTIYMKOB aOCONFOTHOTO JTaBJICHHUS
MUIA-JIA-15 npu abcomtotHoM aaBiieHuu He Oonee 1 Ila. JlomyckaeTcss BMECTO MPOBEPKU HIKHETO
npezieria Iuana3oHa U3MEHEHHS BBIXOJIHOTO CUTHAJIA TaTYuKOB abcomoTHoro AaBieHus MUJA-JIA-15 ¢
BEPXHUM IPEAEIIOM U3MEPEHUS HE HUXKE 0,16 MIIa nmpoBepsTh BEIXOAHOW CUTHAI MO aTMOC(HEPHOMY
naBieHuto. [[nst aToro pabouyro MoJoCTh JaTdyMKa COOOUIUTH C aTMoc(epoi, a 3HAaYeHHE BBIXOIHOIO
CHUTHaJIa OMPENIeINTh 10 popmyIe

Ya = YH + (Ye - YH) X Pa /Pmakc’ (21)

rae P, — armocdepHoe naBienue, onpenenseMoe mo 6apomeTpy u nepecuntannoe B MIla
(1 mm.pr. cronba = 0,133322 I1a);
Piaxe — BepxHUH Tipeen usmepenusi, Mlla;
Y, — BBIXOJHOU CHTHAN MPU aTMOCHEPHOM JaBIICHUU;
Y¢, Y, — BepXHee W HIKHEe MpeAeibHbIC 3HAUCHUS BEIXOHOTO CHTHAJA.

[Ipy mpoBepke peakuuy JaTdyuka Ha U3MEHEHHE JaBJICHUS YBEJIWYUTH M0JABAEMOE JIABJICHHUE U
3a(hUKCHPOBATh YBEJIIMYECHNE BBIXOJHOTO CUTHATIA.

B cayyae HepaboTOCIOCOOHOCTM JaTuMKa MPOU3BECTH MPOBEPKY MPABUIBHOCTH  €r0
AJIEKTPUUYECKOTO TMOJKIIOYEHUS M, MpU HEOOXOJWMOCTH, AaBTOHOMHOE (BHE CHCTEMbI) H3MEpEeHHUE
IapaMeTpoB JaTyuka no 2.2.3.

2.3.2 Hacrpotiika natunka MUJIA-15 npou3BoIuTCs B yCIOBUSAX METPOJIOTHUECKON TabopaTopuu
KHIT 1 A B COOTBETCTBUU C PEKOMEHIALUSIMU, U3JI0KEHHBIMU B 1. 4.6.2, 4.6.4.

2.3.3 Jlatuuku OOCIY>KMBAIOTCS CHEIMAIMCTOM, M3Y4YMBIIUM Hacrtosimee PD u mpormeammm
HEO0OXOIUMBIA HHCTPYKTAXK.
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2.3.4 OGecrnieueHre B3pBHIBO3AIIUIIICHHOCTH TP 3KCILUTyaTalllu.

1) Ilpm skcruTyaranuy B3phIBO3ALIMIICHHBIX TATYUKOB CIEIYeT PYKOBOJCTBOBATHCS HACTOSIINM
pykoBonctBoM mo skciuryaraumu, ['OCT 31610.17-2012, rnaBoit 3.4 I1IOOII, IIYD u npyrumu
HOPMAaTHBHBIMH JJOKYMEHTAMH, PErJIaMEHTHUPYIOIIUMH SKCIUTyaTalllio0 3JIEKTPOOOOPYIOBaHUS BO
B3PBIBOOIIACHBIX 30HAX.

2) K oskcrutyatanuu JaTYMKOB JOJDKHBI JOMYCKAaThCS CHEHUATUCTHI HMMEIOIIME JOIYCK Ha
00CIy)KMBaHHE dIEKTPOOOOPYAOBaHUS BO B3PBIBOONACHBIX 30HAX, M3YUHUBIIKE HacTosmee PD.

3) Ipm skcruryaTtanuy B3pBIBO3ALIMIIECHHBIX JAaTYNKOB HEOOXOJMMO BBINOJIHATH TPeOOBaHUS
1.5 mHacrosmero PykoBojicTBa, a Takke TpeOOBaHHMsS BCEX JPYrMX HOPMATUBHBIX JIOKYMEHTOB,
OIPEAEISIIONINX SKCIUTYaTalluIO B3PHIBO3AIIUIIEHHOTO MIEKTPOOOOPYIOBAHHS.

4) Ilpu dKCIUTyaTaluK JaTYMKH JOJKHBI IOJIBEPTraThCsl CHCTEMAaTHYECKOMY BHELTHEMY OCMOTPY.

5) [Ipu BHeUIHEM OCMOTpE JaTYNKa HEOOXOANMO IPOBEPUTH:

- OTCYTCTBHE OOPBIBA WM TIOBPEXKICHHUS U3OJSILIUU COCMHUTEIBHOTO Kabesst (JINHUU CBSI3H);

- HaJI©)KHOCTD U MPaBUIILHOCTD MOAKIFOUCHUS JIMHUU CBS3U (IpuiioxkeHue B);

- IPOYHOCTh U TEPMETUYHOCTh YCTAHOBKH JIaTYMKA HA MAarucCTpaliy;

- OTCYTCTBHE BHIMMbIX MEXaHHYECKHX ITOBPEXCHUH, ITBIIM U IPSA3M HA KOPITyCe AaT4HKa.

6) Okclulyaranus JaTYUKOB C TOBPEXKICHUSMH ¥ HEHUCIPABHOCTSAMH  KaTErOPHYECKU
3amperaercs.

2.3.5 Mepsbl 06€301acHOCTH TPH IKCILTyaTalluy 1aTInKa.

[lpu  okcrutyatanmm — naTyukoB — coOmomath  «[IpaBMia — TEeXHMYECKOH — AKCILTyaTalluu
JNIEKTPOYCTAaHOBOK  motpebureneiiy u  «[IpaBuna 1o oxpaHe Tpyaa TIpd  OIKCIUTyaTalluu
AIIEKTPOYCTAaHOBOKY» C Y4ETOM TpeOOBaHUH, N3T0KEHHBIX B 2.2.1.

3 TEXHUYECKOE OBCJIY>KUBAHUE

3.1 Texnuueckoe oOCITy’)KUBaHME [JaTYUKOB B TIPOLIECCE OSKCIUIyaTallud BBIMOJIHACTCS
noTpeOuTeNneM UM 00CITyKUBAIOLICH €ro OpraHu3aeld 1 BKIII0YaeT B ceOst:

- HaCTPOMKY J1aTUMKa;

- coOIrOIeHUE MPABIJI AKCITyaTallly aTYMKOB, H3JI0KEHHBIX B HACTOAIIEM PyKoBo/ICTBE;

- CUCTEMAaTHUYeCKUI BHEUTHUH OCMOTp JaTUHKA;

- IOCTOSIHHBII KOHTPOJIb 32 YCIOBUSIMH KCILTyaTalluU JaTYUKOB;

- IEPUOINYECKYIO ITIOBEPKY.

3.2 Hactpoiika JaT4yMKOB IMPOBOJAWTCS B YCIOBHSIX MeTpoJiormueckoil iadoparopun KUIT u A
COIJIACHO METOJIMKE, U3JI0’KeHHOH B 11.4.1.

[Ipumedganue— JlaTunku ¢ KoaoM BeIxogHOTO curHaia 055, 057 He UMEIOT TPaTUIIMOHHBIX
asieMeHTOB mojcTpoiku. Jns natumkoB 055, 057, Bemymenssix nocie 01.01.2019 r., mpouenypa
noactporiku UO onucana B npuioxeHun «O».

3.3 Ilpu BeIycke U3 MPOU3BOACTBA JATYUKH IPOXOAAT EPBUYHYIO IOBEPKY.

3.4 [lepuonnyeckas TOBepKa JTaTYUKOB TPOM3BOIUTCA LEHTPAMHU CTaHAAPTH3AIMU WA
aTTECTOBAaHHBIMU JUISl TOH 1IETTM METPOJIOTMYECKUMH CITy>KOaMH ¢ IEpHOAMYHOCTBIO He Oosiee:

1rox - ayis MaTYMKOB C mpeaesioMm aomyckaemoit morpermraocTa 0,05 %;

3 rona - ISl JaTYMKOB C TpeaesioM gonyckaemoi morpemrHocta 0,1 %);

5 et - A1 BCeX OCTaIbHBIX JTATUMKOB.

B CpPOKH, YCTAaHABIIMBAEMbI€ PYKOBOJIUTEIEM NPEANPUATUS B 3aBUCUMOCTH OT YCIIOBUM
IKCIUTyaTaI|H.

Mertposioruueckiue XapakTepUCTHUKHA JaTdydKa B TEUYEHHE MEXIOBEPOYHOTO HMHTEpBala
COOTBETCTBYIOT YCTAaHOBJICHHBIM HOpMaM TIPH YCIIOBUM COOJIOJICHUS TIPaBUJ TPAHCIOPTUPOBAHUSA,
XPaHEHUS U SKCIUTyaTallul, YKA3aHHBIX B HACTOSIIEM PYKOBOJICTBE MO SKCIUTyaTalluH.

[Tepmonnueckas moBepka JODKHA TPOBOJIUTHCS IO METOIWKE, W3JI0KEHHOW B JOKYMEHTE
MIT 202-11-2022 «"ocyngapcTBeHHas cucTeMa o0ecreueHns eMHCTBa u3MepeHuid. JlaTuuku gaBlieHus
MMIA-15. Metonuka nosepku» (cM. https://fgis.gost.ru/fundmetrology/registry/4/items/362647).

3.5 Usmepenune mapaMeTpoB U HACTPOIMKA JATYMKOB TIEpe]] YCTAHOBKOH Ha MECTO IKCILTyaTal|H
JIOJKHBI POBOAUTHCS IO METOJMKE, PUBEIEHHOM B pazjene 4 Hacrosuero PO.
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4 TIPOBEPKA ®YHKIMOHHUPOBAHUS, HACTPOMKA M KAJHUBPOBKA
JATYUKOB. U3MEPEHUE JABJIEHUSA

[lepen mnpoBeneHueM TNPOBEPKH (PYHKIMOHUPOBAHMSA, HACTPOMKM U KaJHMOPOBKH JIaT4UK
HE00X0AUMO MOJKIIYUTh B COOTBETCTBUM OJHOW M3 CXeM (B 3aBHCHMOCTH OT BMJIA BBIXOAHOTO
CHTHAJA - CM. TaOuIpbl 4, 5), IPUBECHHBIX B MPHIOKEHUH «I'».

[Mpn kanmuOpoBKe naTdyMka JUIsi CO3JaHHUS B €ro paboueil moysocT TpeOyeMoro 3HadeHUs
NABJICHUS  CIIEAYeT MCIIOJIb30BaTh 3aJaTUUK-U3MEPUTEIb JaBICHUS COOTBETCTBYIOIIETO  Kiacca
TOYHOCTH.

3HayeHWE W3MEPEHHOTO [aBJICHUS B 3aBHCHMOCTH OT THIIA BBIXOJAHOTO CHUTHANA JaTYMKa
omnpexaenstot mo Gopmynam 4.1. - 4.3.

IIpu mpoBeneHnn paboOT ciexyeT cobatonarh obmue TpedboBaHus 6€30macHOCTH TPH paboTe ¢
narunkamu gasienus (cm. TOCT 22520-85).

4.1 IlpoBepka (PyHKIMOHMPOBAHUS U HACTPOIiKa JaTYNKa

[Ipn npoBepke (QyHKIHOHHPOBaHHs (OMPOOOBAHMM) JATYUKOB IMPOBOASAT IPOBEPKY pPabOTHI
koppekropoB HYJIA u (mpy He06X0AMMOCTH) OJCTPONKY HaYaIbHOI'O 3HAYEHUS BBIXOJIHOTO CUTHAJIA.

4.1.1 OnpoboBaHue M HACTPOMKA JIATYMKOB C KOJIOM BhIxoaHoro currama 01, 051, 052, 053, 054,
56 3aki04aeTcs B CIEIYIONIEM:

- 3aJ1a10T Jito0oe, He mpeBbliaonee 25 % OoT BepXHEro mpejesia U3MEpeHus 1aTuuKa, 3HaYeHHe
U3MEPSAEMOro JIaBJIeHUs, (PUKCUPYIOT UCXOJAHOE 3HAUEHUE BBIXOIHOIO CUTHAIA;

- koppektop HVYJISI noBopaumBaroT mo wyacoBoil crpenke. [Ipu 3TOM JOmKHO HaOIrOAaTHCA
M3MEHEHUE BBIXOJHOro curHana. 3arem koppekrtop HVYJISl moBopaumBaroT MpPOTUB YaCOBOW CTPEIIKHU.
ITpu 3TOM 10JIKHO HAOMIOAATHCSA U3MEHEHHE BBIXOJHOI'O CUTHAIA B IPOTHBOIOJIOXKHYIO CTOPOHY. 3aTeM
3aJ1al0T JaBJIEHHE, COOTBETCTBYIOIEE HMKHEMY IIpe/iely M3MEpEeHUsl U BpalieHueM koppekropa HYJIA
yCTaHaBJIMBAIOT MCXOJHOE WM JApyroe, Oosee TOYHOE (MpH HEOOXOAMMOCTH) 3HAUYEHHE BBIXOJHOTO
CUTHaJa.

412 B patuukax C BBIXOJHBIM CHUTHAJIOM B BHJI€ HANpsOKEHUs IIOCTOSHHOTO TOKa, C
MIPOIOPLIMOHANIBHOM 3aBUCUMOCTBIO OT HalpsbKeHUs nutanus (koa curHana 055, 057) koppeKTopsl HyIs
U AMAINa30Ha OTCYTCTBYIOT.

KoppektupoBka HauaapbHOTO 3HAUYEHHUS BHIXOJHOIO CUTHAJIA ATUX JATYUKOB OCYIIECTBISETCS IO
METOJIMKE, N3JI0)KEHHOU B npriioxkeHnn 11

4.1.3TIpn ompoOOBaHMM MJATYUKOB C KOJOM BBIXOJHOTO CHTHaia 058, 059 (umeroT
MPOMOPIIMOHATIBHYIO 3aBHCUMOCTh BBIXOJHOTO CHUTHAJIA OT HAPSOKEHHs MUTaHus U koppekTop HYJI)
MOJIKIIIOYAOT JATYMK K TPY30MOPLUIHEBOMY MAaHOMETPY WIIM APYTOMY STAIOHHOMY 33J]aTYUKY JaBJICHUS.

BxirouaroT 1aTduK B JJIEKTPUYECKYIO CXEMY, ITOKa3aHHYI0 Ha pucyHke .1, npunoxenus I'. Jlo
MOJIKJIFOUYEHUS 1aTYMKa HaNpsHKEHUE UCTOYHHMKA MUTaHUS JIOJKHO ObITh YCTaHOBJIEHO C IOTPEIIHOCTBIO
He Oonee +2 % OT HOMUHANIBHOIO 3HadeHMs. BilodaloT NUTaHUE, BBIIEPKUBAIOT JaTYUK BO
BKJIFOYEHHOM COCTOSIHMHU B TedeHue 30 MUHYT.

3areM cienyer:

1 U3meputh u 3adukcupoBarh (3amucarh) (pakTuyeckoe HampspkeHue nutaHus Uy, ycTaHOBUB
nepekovarens S1 B mojoxenue 1.

2 HomuHanpHOE 3HAueHHWE AMana3oHa BbIXogHOro curHama partumka (Up-Upy) paszgenuts Ha
HOMUHAJIBHOE 3HAYCHHWE HampsukeHuss nutaHuss Upy W yMHOXKUTH Ha (akThueckoe (M3MEpPeHHOE)
3Ha4YeHue HanpspkeHus nutanus Uy 3adukcupoBaTh MOy4YeHHOE 3HAUSHHE.

3 YcranoButh nepekimodarens S1 B monoxkenue 2. [logare maBnenue Py, COOTBETCTBYIONICE
HIDKHEMY TIpelielly H3MEpeHHs MpoBepsieMoro natuuka. M3meputb BbixogHoM curHan Upe U
3a(UKCUPOBATh 3HAUYCHHE.

4 PaccunTaTh 3Hau€HHE BBIXOJHOTrO CUTHana jnaTuuka Upgp NpHU JTABIEHHUH, COOTBETCTBYIOLIEM
BEPXHEMY IpeeNy U3MEPEHHUs, CI0KUB 3HaueHne Uy ¢ pe3yabTaToM BbIUKCICHU 1Mo 11.2.
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5 IlonaTe Ha gaTuuk paBineHue Py xc, COOTBETCTBYIONIEE BEPXHEMY MIPEACTY U3MEPEHUSI.

6 BcTtaBuTh Kajgo OTBEPTKM B IUIMI] MOBOJKa peryiaupoBouHoro pesucropa JIMAIIA30OH u,
Bpamias €€, YCTaHOBUTb 3HAUYE€HHUE BBIXOJHOIO CHUrHana, paBHoe Upep C MakCUManbHO JOCTHKUMOMU
TOYHOCTBIO.

7 Paccuntarh (QaxTHUecKoe 3HaueHHe BBIXOMHOTO curHama Upge 0pU HIWKHEM Tpejaene
U3MepseMoro naBieHus Py, pa3aenuB HOMUHAIBHOE 3HAU€HUE HIXKHETO Ipejiesia BIXOIHOTO CUTHaa
Uy Ha HOMHHAJIBHOE 3HAuUeHUE HampspkeHus nutaHus Upy M yMHOXKHB Ha (aKTUYECKOE 3HAYCHUE
Hanpspkenus nutanust Uy, 3adukcupoBarh pe3yabTaT pacuera.

8 Ilogatp Ha naTYUK AaBiieHUE Py, COOTBETCTBYIOIIEE HUKHEMY IIPEeITy U3MEPEHUS .

9 BcTaBUTh Kallo OTBEPTKU B IIIHUI] TOBOJKA peryinpoBodHoro pesuctopa HOJIb u, Bparmas e€,
YCTaHOBUTb 3HaYEHHE BBIXOJHOTO CUTHAJIA, paBHOE Upgp € MAKCUMAJIBHO TOCTHKUMOM TOYHOCTBIO.

[IpuMmeuvanus

1 I[IpumeHeHs! yCIIOBHBIE 0003HAYEHHUSI B COOTBETCTBHHM ¢ pazzenom 1.2.9.

2 Bce u3Mepsiemble BEJIMYMHBI (PUKCUPOBATH C MAKCUMaJIbHOW TOYHOCTBHIO (MCIIOJB30BaTh BCE
3HavaIlKe pa3psiibl UHIMKATOpa MYJIbTUMETPA).

4.1.4 OnpoboBanue U HacTpolika HadanbHOro 3HaueHus (HYJIS) BeIxoqHOrO curHaia JaTYuKoB ©
IUGPOBBIM BBIXOJHBIM CUTHAJIOM IPOBOAMTCA B COOTBETCTBUU C METOAMKAMH, U3JIOKEHHBIMH B
npuioxkeHun «» — mist gatuukoB ¢ kojxamu BbixogHoro curHana 061-063, u B npunoxenun «K» — st
JATYMKOB C KOJIAMH BBIXOHOT0 curHaia 064.

4.2 U3mepeHue 1aBJieHUs

4.2.1 3HaueHue M3MEPEHHOTO JABICHUS JAaTYMKAMU C AHAJOTOBBIMU BBIXOJHBIMU CHTHATAMU
(TOKOBBIMH, JTHOO B BUIC HANPSDKCHUS TIOCTOSIHHOTO TOKA) ONPECIISCTCS !

a)mo  dopmyre (4.1) - Jling  [ATYMKOB € BBIXOJHBIM  CHUTHAJIOM B BHIC
HaNpPsHKEHUS TOCTOSSHHOTO TOKA, UMEIOIIMM MPONOPLUOHAIBHYIO 3aBUCUMOCTb OT HalPsyKEHUS! TUTaHUS

(xox curnana 055, 057, 58, 59);

U _UMHH

PH:Uﬂ(PM_PH)

UH UMAKC_UMHH

+ Py, (4.1)

rae Py - Tekymiee 3HaueHue AaBIeHUs MO MOKazaHUsAM Aatuuka, Mlla;
U,z - HOMUHAJIBHOE 3HAUYCHUE HANpsOKEHUs MUTaHus B;
U7 - pakTuueckoe 3HaY€HNE HANPsDKEHUS UuTanus, B;
Py - BepxHUil mpeen Auana3oHa u3MepseMbIx naBleHuil (paspexxenuit 1 [1B), Ml1a;
Py - HYIODKHMI TTpenien [uana3zoHa u3MepseMblX AaBieHuil (paspexenuit st [IVIB) , MIla;
U - TexyIee 3Ha4eHNHEe BEIXOAHOTO CUTHAJA IaTYHKa, B;
Uwmyy - HauanbHOE (HYJIEBOE) 3HAYEHHE BBIXOJHOTO CUTHANa, B;
Umukc - MAaKCUMAJIbHOE 3HAYEHHE BBIXOIHOIO CUTHAIa, B;

0) 1o dbopmyrne (4.2) - JIns  [HaTYMKOB C BBIXOJHBIM CHUTHAJIOM B  BHUJIE
HaIPSDKEHUS TTOCTOSTHHOTO TOKA, HE MMEIOIIMM 3aBUCUMOCTH OT HAINPSDKCHUS NMHUTAHWUS (KOJ CUTHAIa

051, 052, 053, 054, 56)

U _UMHH

P,=(P,-P,) +P, (4.2)

U MAKC ~— U MUH

O6o3HaveHus B (4.2), aHaJOrMYHBI IPUMEHEHHBIM B popmyie (4.1);
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B) o ¢opmyie (4.3) - Ui JaTYMKOB C BBIXOTHBIM CUTHaJIOM 4-20 MA TOCTOSHHOTO TOKa (KOJ
cur"ana 01)

PH:(PM _PH)I_I#‘FPH

I MAKC ~— Vssons (4.3)

rae Py - Tekylee 3Haue€HUE JABIEHUS 10 NoKazaHusM aaruuka, MIla;
Py - BepxHUl pezen Auana3oHa u3MepsieMbIX faBieHuil (paspexxenuit i J1B),MlIla;
Py - HIWKHUI TIpeen quana3oHa u3MepseMbIx AaBieHui (paspexenunit s JJ1B), MIla;
| - TekyIee 3HaUE€HKE BHIXOIHOTO CUTHANA JIaTYMKa, MA;
Imur - HaUaIbHOE (HYJIEBOE) 3HAUCHUE BBIXOJHOTO CUTHAJA - 4 MA;
IM4kc - MAaKCHMaIbHOE 3HAYEHNE BEIXOAHOro curuaia - 20 MA.

[Ipuwmeuanue — Ilpu pacuere 3naueHust Py ana maruukos VB B dopmynax 4.1, 4.2, 4.3
HEO0OXOIMMO YUUTHIBATh, YTO 3HAYCHUE MAKCUMAIILHOTO PAa3pEKECHUS Py UMEET 3HAK «MUHYCH.

4.2.2 3HavyeHWE MaBJICHUS, W3MEPEHHOTO IU(MPOBHIMH JaTYMKAMU C KOJAMU  BBIXOJIHBIX
curHaioB 061-063, ompenensieTcsi Mo METOIUKE, U3TI0KEHHOU B MPWIOKeHUH «», ¢ KOJOM BBIXOIHOTO
curHasia 064, - B nmpunoskeHuu «Km».

3amepsl MPOU3BOMASAT CIEAYIOUIMM CIOCOOOM: MO 00pa3ioBOMy HpuOOpy 3a7auyd AABICHUS Ha
BXOJIC JaTUMKa YCTaHABJIMBAIOT U3MEPsIeMOe JIaBJICHHE, a Ha BBIXOJIE (DUKCUPYIOT 3HAYCHHE JIaBICHUS IO
MMOKa3aHUSAM JIaTYHKa.

[Ipumeuvanus

1 ins paruukoB JJI mmuTanus BO3ACHCTBUS PAa3HOCTU JIABJIICHUM MOXKET CO3/1aBaThCsl MyTEM
M0JIa4ll B €ro «IUTFOCOBYIO» pPabO4yr0 MOJIOCTh M30BITOYHOIO AABJICHUS M3 JHalla30HA HOPMHUPYEMBIX
pasHocreil nasienui (1.2.1), npu «MUHYCOBOII» MOJIOCTH COEAMHEHHOH ¢ aTMOC(]epoil.

2 TenszomnpeodpaszoBarenu garyukoB MUIA-I-15 (we J/-15-2) HMEIOT JIMHCHHbBIC
XapaKTePUCTHKU C «ILTIOCOBOTO» M «MHUHYCOBOTO» BXOJid. DTO TO3BOJISET  JUJISA JATYMKOB C KOJAMH
BBIXOJHBIX CcUrHaoB 061-064 wu3MepuTh HArpy304HyO XapakTepucTuky (B pexume «KOHTpOIb
nuanaszoHa», «Otkimouen» - oM. npujoxkenue M, K) mnpu nomaye u30BITOUHOrO JaBiICHUS  Ha
«MUHYCOBOW» BXOJI, «ILTFOCOBBIM» BXOJIOM, COETUHEHHOM C aTMOC(HEpOH.

4.3 Oopab6oTKa pe3yJbTaTOB U3MePEHUId

4.3.1 OCHOBHYIO TIPHBEJIEHHYIO IMOTPEITHOCTh Y B TPOILEHTaX OT AMANa3OHa BBIYHCISIOT IS
Ka)XXJIOT0 M3 3aJJaHHBIX 3HAYCHHI AaBJeHus 1o Gopmyie (4.4)

y=1(Pu-P)/(Pwicc—Pwmun)] 100, (4.9)

rae Py - 3HadeHue NaBlIeHHUs, 110 NTOKa3aHUAM gartdnka, Mlla;
P - neiictBuTenbHOE 3HAUEHUE U3MepsieMoro aasiienus, Mlla;
Pmakc, Pwmzzr - BepXHUi 1 HYOKHUI TpeieNibl M3MEPEHHii poBepseMoro aatunka, Mlla.
OcHOBHasl MOTPEIHOCTh JIaTYMKA paBHa MAaKCUMaJIbHOMY 3HAYEHHUIO U3 BHIYMCIIEHHBIX 3HAYEHUH.

4.3.2 Bapuanuio BEIXOAHOTO CUTHaNA () B MPOLIEHTaX OT JUana3oHa U3MEPEHUN BBIYUCISIOT AJIs
Ka)XJI0T0 3a/1aBA€MOT0 3HAUCHHUs JaBjieHus o Gopmyiie (4.5):

V6= [(P-P")/(Pwaxc- Pmur)] 100, (4.5)

rae P, P' - 3HaueHus naBieHus Mo mokazaHUsSM IMPOBEPSEMOro JaTuHKa, COOTBETCTBYIOIINE OJHOMY U
TOMY >K€ 33/1aBa€MOMY JaBJICHHUIO TPU MPSIMOM U 0OpaTHOM XOJI€;
Puyaxc, Pmumn — aHATOrMIHO 0003HAYCHUSM, IPUMEHEHHBIM B popmyiie (4.4).

Bapuanus BEIXOJHOTO CUTHaja AaT4MKa PaBHA MAKCUMAJIbHOMY U3 BBIYMCIICHHBIX 3HAYCHUHN U HE
JOJDKHA IIPEBBIIATh 3HAYECHMM, YKa3aHHBIX B 11.1.2.4.
JlomyckaeTcsi uisi OnpeieICHUs] BAPHAIIMH BHIXOAHOTO CHTHAJIA UCIIONIB30BaTh popmyiy (4.6)

V=1 2 - %l (4.6)

rac ), U ), - OCHOBHBIC IOIPCIIHOCTU HAAaTYHWKa COOTBCTCTBCHHO IIPU IIPSIMOM H 06paTHOM X01¢€.
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JlomyckaeTcsi BMECTO OIpENeCHHs] JEeHCTBUTENBHBIX 3HAYCHHW MOTPEIIHOCTH W BapUalldd
YCTaHABJIMBATh COOTBETCTBHUE UX JOMYCTUMBIM 3HAUCHUSIM.

4.3.3 Bribop 00pa3moBBIX CPEACTB U3MEPEHHS I OMPEICIICHHUsS OCHOBHON MOTPEIIHOCTH W
BapHaIum.

[Tpu BEIOOpE 00PA3IOBHIX CPEACTB JOIKHBI OBITH COOJIIOICHBI CICAYIOIINE YCIOBUS:

a) MPH TPOBEPKE, KOTJa BBHIXOJAHON CHTHAN B BUJIC HAINPSDKEHHS MIOCTOSHHOTO TOKA M3MEPSETCs
BOJIBTMETPOM, @ TOKOBBII CUTHAI - aMIIEPMETPOM:

100 x V(AP / Pra)® + [AY 1 (Y4 - Y)IF <Kxly |, (4.7)

rie AP - nmpenen monmyckaemoii abCOFOTHON MOTPEIIHOCTH 00Pa3IOBOro MPrUOopa, KOHTPOIUPYIOIIETO
BXOJHOE JABJICHHWE, IIPH 3HAYCHHUM JABJICHHUS, PABHOM BEpXHEMY MpeAeTy H3MEpPEHUH IMTPOBEPSIEMOro
IAaTYMKa, B TE€X K€ €OUHUAIAX, YTO U Pmax,

Pmax - BepXHHMI mpemen u3MepeHuid mpoepsemoro aarunka MWUJIA-/IU-15, MUJIA-JIA-15,
MUIA-IB-15 u cymma BepXHUX MPEAETOB HM3MEPEHUH H30BITOUHOTO MABICHUS Py uws6. ns. U
paspexeHus Prax pasp. MUIA-JINB-15;

AY - penen JIOTTyCKaeMOit a0COIIOTHOH MOTPEITHOCTH 00pa3moBoro npuoopa,
KOHTPOJMPYIOIIETO BBIXOJHON CHUTHAN, MPH BEPXHEM MpEeAeNbHOM 3HAYEHHH BBIXOAHOTO CHTHala
MIPOBEPSEMOTO JTATYHKA;

Ys:, Yy — BepXHee B HIKHEE MPeC/IbHbIC 3HAYCHHSI BBIXOAHOTO CHTHAJIA.

K =0,25 mnsa nataukos ¢ y = 0,5 %, 1,0%, 1,5%, 2,0%, 2,5%, K = 0,5 nnsa natuukos ¢ y = 0,05 %,
vy=01%, y=0,15%, y= 0,2%,y=0,25%;

0) Tpu MpOBEPKE, KOT/1a BBIXOJAHOW CUTHAJI B BUJIE MOCTOSHHOTO TOKa U3MEPSIETCS] BOJIBTMETPOM
0 MaJICHUI0 HaMpsHKEHHs Ha 00pa3l0BOM COMPOTHBICHUU:

100 x V( AP / Pra)® + [AU / (U, - U+ (AR / Ryg)* < K x 1 y I; (4.8)

rae AU - mpenen gomyckaeMoil aOCOTIOTHOM MOTpenHOCTH 00pa3oBoro npudopa, KOHTPOIUPYIOIIETO
BBIXOJHOW CHUTHAJ, NMPU BEPXHEM MPEACIIEHOM 3HAYCHUU BBIXOJHOTO CUTHAJIA IMPOBEPSIEMOTO JaTdynKa B
TeX XK€ equHUNax, 4To U Unax, MB;

AR - ipesen gomyckaemMoi abCOMIOTHOM MOTPEIIHOCTH 00pa3IOBOTO COMPOTUBICHUS R g;

Ros - 3HaUeHMnE 00pa3oBOro CONMpOTUBICHUS, OM;

Us, Uy - COOTBETCTBEHHO BEepXHEE€ U HWKHEE MpeeibHbIC 3HAUEHUS HAIMPSHKEHHUs] BBIXOJHOTO
CUTHAJIa, U3MEPSIEMOT0 Ha 00Pa3I0BOM COMPOTUBIIECHUU:

U, = 15 x Ros, 4.9)

U, =1, x Ry, (4.10)
IB, IH - COOTBETCTBCHHO BerHee N HUXKHEC npe):[eanHe 3HAYCHHA BBIXOJIHOT'O TOKA JaTUHUKA.

B) TP MPOBEPKE JATYMKOB C IUPPOBBIM BBIXOJHBIM curHaioM (koabl 061- 064), TpeOGyemast
TOYHOCTh HM3MEpPeHHMH oOecreunBaeTcs ammapaTHbeiM  (yctpoiictBo  cBsizu MUJIA-YC-408(410),
MepCOHAIBHBIN KoMIbIoTep), mporpammubiM (Midal5Tool u Midal5Tool Modbus) oGecrneuenunem u
ATAJIOHHBIM YCTPOMCTBOM 3ajauu JaBieHus. [Ipu BeiOOpe 0Opa3oBBIX CPEACTB 3aJaHUA JaBICHUS IPU
OTIpeJIeIEHUH OCHOBHOW TIOTPEIIHOCTA HEOOXOIMMO COOITIOIATh CIIEAYIOIIee YCIOBHE:

100 x AP / Ppax < KxI v 1, (4.11)

e AP, Prax, Y amanoruunsl 0003Ha4eHHsM, NPUMEHEHHBIM B (Gopmyne (4.7) a 3Hauenne K
COOTBETCTBYIOT YKa3aHHBIM B 11.4.7.3, a).
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4.4 TIpoBepka uaeHTH(PUKAMUOHHBIX JaHHBIX [1O naTunka

4.4.1 JIns mpoBepKH UACHTU(UKAIMOHHBIX MaHHBIX [0 maTymk MOAKITIOYalOT K BHEITHUM IETISIM
U YCTPOMCTBAM B COOTBETCTBUU C MPUIIOKEHUEM «I .

4.4.2 JIns naTaukoB ¢ poTtokojoM Mida (kon BeixomHoro curHana 061, 062 u 063 mo m.1.2.11.2)
YTeHue WICHTU(UKAMOHHBIX MaHHbIX [1O nartymka ocymecTBisercs koMmauaoil «Yurare OalT u3
Flash/EE» (cm. mpunoskenue JI) . Bepcust I10 xpanutcs B Gaiitax 248-251, undpoBoii naeHTUDHUKATOP
ITO — B Gaiitax 252-255.

4.4.3 Jlns natunkoB ¢ mporokosom Modbus (kox Beixognoro curnana 064 mo m.1.2.11.2) urenue
uaeHTH(PUKAITMOHHBIX TaHHBIX [1O gatumka ocymecTBisieTcss KOMaHa0i «UTeHHEe perucTpoB XpaHSHUS»
(cm. mpunoxenue M). Bepcus [10 xpanutces B peructpax 252 u 253, mudpooit uaeatudukarop [10 —
B peructpax 254 u 255.

4.4.4 Bepcus u uudposoii uaentudukarop 1O matumka ¢ mporokosom Mida cumteiBaroTCs U
oroOpaxaroTcs B okHe «Hactpoiika narumka» nporpammbl Midal5Tool npu cuuThiBaHUM TTapaMeTpoOB
natunka (cm. mpuioxenue M). s  garyukoB ¢ mporokonom  Modbus Bepcust u  umdpoBoit
uneatudukatop IO cuuThiBaeTrcs ©  oTOOpakaeTcss B aHAJIOTMYHOM  OKHE  MPOTPaMMBbI
Midal5Tool Modbus (cm. npunoxenune K).

4.5.5 Jlna npenoTBpallileHus: HecaHKUHMOHMpoBaHHOro nocryna k [IO natumka ucnosib3yercs
BCTPOCHHBI B MHKPOKOHTPOJUIEpP MEXaHH3M 3allUThl, OOeCreuuBaomuil (GU3NYECKOEe OTKIIOUYECHUE
uHTepdeiica mporpaMMUpPOBaHUs. 3alluTa WHIAUBHIYAIbHBIX KaTHOPOBOYHBIX JTAHHBIX OT W3MCHCHHUS
OCYILIECTBIISIETCS MapPOJIEM.

KoHCTpyKIMsT naTyrika HWCKIIOYaeT BO3MOXKHOCTh HECAHKIMOHHPOBAHHOTO BimsHUs Ha [10
JaT4YMKa U U3MEPUTEIbHYIO HHPOPMAIHIO.

3ammra [10 natumka cCOOTBETCTBYET YPOBHIO «BbICOKHI» 1o P 50.2.077-2014.

Tabnauma 14 - Unentudukanuonnsie qanubie [10 natuynkos

N Anroput™m
Hudposoit
W nentudukamoH- BBIUUCIICHUS
HaunmenoBanue Howmep Bepcuu  unentudukarop
HOC HAMCHOBAHHE UppPOBOrO
POTPaMMHOTO Mborbasmioro | TPOTPaMMHOTO (KOHTpOJIBHAS HeHTHpUKATOpA
obecriedeHus porp oOecriedeHus: CyMMa HUCIOJHS-
obecreyeHus POTrPaMMHOTO
€MOr0 KO/a)
o0ecrnieueHus
Berpoennoe I10
JAATHEIKA JIABICHAA € g \1IDA UART  1.001.000 ICB698A2
nporokosiom Mida u
untepdeiicom UART
Berpoennoe I10
JaT4uKa JaBICHUA C CRC32
. FDS_MIDA_RS485  1.002.000 263F301F
nporokosiom Mida u
uHTepdeiicom RS485
Berpoennoe I10
naruuka gapnenus ¢ FDS_MDB_RS485 1.003.003 09D6B836
nporokosiom Modbus

4.4.6 Pe3ynbTaT mpOBEPKU CUUTACTCS MOJIOKHUTEIBHBIM, €CIIH MOTYYCHHbIE HICHTU(DUKAIIMOHHBIC
nanHble 175 gaHHou Bepeun [1O matymka COOTBETCTBYIOT 3HAUCHUSIM, YKa3aHHBIM B Tadsmie 14.

[Ipumeuanue - B cBI3M C NOCTOSHHBIM TEXHUYECKHM COBEPIICHCTBOBAHUEM JIATUYMKOB
MUJIA-15, HoMep BepcuM MporpaMMHOro obecredeHus, a Takke nuppoBoit unentuduxarop 110 moryr
HE COBMNAJAATh ¢ npuBeneHHbIMU B Tabnuue 14. KonkperHoe 3HaueHue unentudukaropa I10 npuseneHo
B [1ACIIOPTE HA JaTYUK.
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5. XPAHEHHE

JlaT4yuKu MOTYT XpaHUTHCS KaK B TPAHCIIOPTHOM Tape, C YKIAIKOM MO S5 SUIMKOB IO BBICOTE, TaK U
B IOTPEOUTEIHCKON Tape Ha CTEIUIAXKaX.

VYcnoBus XpaHeHHUs JaTYMKOB B TPAHCHOPTHOW Tape COOTBETCTBYIOT YCIOBUSM XpaHEHHs 3 1O
I'OCT 15150-69 (meoramnuBaeMoe XpaHuiuiie). Jlomyckaercs XpaHeHUE AATYMKOB B TPAHCIIOPTHOMN
Tape npu temrneparype ot Mmunyc 50°C no miroc 50°C, npu noBbILIEHHON BiIaKHOCTH 9513%. [Ipu atom
Ha KOpITyce JaT4yuKa He JOMyCKAeTCs] KOHJCHCAIUS BIIATH.

VYcnoBust XpaHeHHs JaTYMKOB B MHIWBHIYAIbHOU mmoTpeduTenbekoit Tape - 1 mo 'OCT 15150-69
(oTamMBaeMoe XpaHWIULIE).

6 TPAHCIIOPTUPOBAHHUE

6.1 JlaTynmkyu TpaHCHOPTUPYIOTCA BCEMH BHUAAMH TPAHCIOPTa, B TOM YHCIIE BO3IYIIHBIM
TPAHCIIOPTOM B OTAIUIMBAEMBIX F€PMETHU3UPOBAHHBIX OTCEKAX.

Crioco0 ykIaaKu SIIIMKOB C U3JIETHSIMU JIOJDKEH HUCKIII0UaTh BO3MOKHOCTD UX MEPEMEIICHUS.

6.2 YcnoBusi TpaHCIOPTHPOBaHMS (KpOME BO3IYIIHOTO TPAHCIOPTA) JAODKHBI COOTBETCTBOBATH
ycnopusim  xpaHeHuss 5 mo ['OCT 15150-69. Cpok mnpeObiBaHMS JaTYUKOB B YCIOBHUSAX
TPAHCHIOPTHPOBAHUS - HE 0OJIee TPEX MECSIIEB.

7 TAPAHTUMHBIE OBSI3ATEJIbCTBA

JlaTyuk  SBJISETCS.  BBICOKOTOYHBIM  M3MEPUTEIbHBIM  NPUOOPOM,  BBINOJIHEHHBIM IO
MHUKPOJIEKTPOHHOW TEXHOJOTMH, M OTJIMYAETCA BBICOKOW Haa&xkHOCThIO. [lpm mpaBuwibHOU
HKCIUTyaTallMM J1aTYUK HE TpeOyeT peMOHTa B TEUEHUE BCErO CpOKa CiIykObl. Penkue oTka3bl, KOTOpbIE
MOTYT OBITH CBSI3aHBI C 3aBOJACKMMH Je(eKTaMH NPUMEHSEMBIX B JaTYMKAX KOMIUICKTYIOIIUX,
BBISIBJISIFOTCS B IEPHOJ FApAaHTUHHOTO CPOKA CITY>KOBI.

["apanTuilHblii CpoK ciykObl JaTyuka cocTaBiasieT 36 MecslleB CO JHA €ro mIpojaku
NOTPeOUTENIO, BKIIIOUYAsi XpaHEHUE y OTPeOUTEIIs B yIIAaKOBKE U3rOTOBUTENS 10 12 MecsueB.

ITpu oTKa3e naTymMka B COCTaBE CHCTEMbI HEPAOOTOCIIOCOOHOCTH €TI0 0JKHA OBITh ITOATBEPK/ICHA
aBTOHOMHOM NPOBEPKON JaTuuka. B MpOTUBHOM cilydae AaTYMK MOXKET ObITh 3a0pakoBaH OIIMOOYHO M3-
3a HEMCIIPABHOCTH CHCTEMbI, HEIIPABUJILHOIO BKJIFOUEHUs, OOpbIBA JIMHUM cBsA3U U T.1. [lo pe3ynbTaram
MIPOBEPKH COCTABIISIETCS aKT 00 OTKa3e JaTdyMKa ¢ yKa3aHHEM NPUYHHBI, IO KOTOPOW JAaTYMK IpPU3HAH
HEpabOoTOCIIOCOOHBIM, a TAKXKe YCIOBHM HKCIUTyaTallul. AKT 3aBEpsAETCs 1€4aThIO.

AKT BMecCTe C JaTUYMKOM, 3alOJHEHHBIM IAcloOpTOM, aKTOM BBOJa B JIKCIUTyaTalMio (€CiIu OH
HE00X0/MM) BBICBUIAETCS M3TOTOBUTENO. M3roToBuTENs  MPOBOAMT aHAIM3 MPHYMH OTKaza |
YCTaHABIIMBAET, M0 Ybe BUHE MpOoM30IEN oTKa3. [loTpeOuTesnb MOXKET ydyacTBOBaTh B aHAJIU3€ OTKasza
JaT4yiKa, yBeJOMUB 00 3TOM U3TOTOBUTEIIS.

MexaHnueckre MOBPEXIeHUSI KOHCTPYKTUBHBIX JIEMEHTOB JaTuHKa, a TakKe JII000e N3MEHEHNE
€ro KOHCTPYKLIMU MOTPEOUTENEM SBIAIOTCS HAPYIICHHWEM IpaBHJI SKCIUTyaTallud JaT4MKa. YKa3aHHbIE
HapyLICHUs ABJISIOTCS JOCTaTOUHBIM OCHOBAHMEM JUIsl OTKa3a B FapaHTUHHOM 00CTYKUBaHUU.

JlaTuuk, OTKa3aBIIMH IO BHHE W3TOTOBUTENS B TEYEHHE TapaHTUHHOIO CpPOKa,  IOJJIEKUT
PEMOHTY UJIM 3aMEHE Ha HOBBIN 3a CUET U3TOTOBUTEIS.

JlaTymk, CpOK rapaHTUH KOTOPOTO MCTEK, UM €CIIH €ro 0TKa3 MPOU3O0ILIEN 110 BUHE NOTpEeOUTEN,
MOKET ObITh OOMEHEH Ha HOBbIM 1o JbroTHoM 1eHe (80 %). [lo xenmaHuio MOTpeOUTENST MOXKET ObITh
IIPOBEJEH PEMOHT JaT4MKa C HCTEKIIMM CpPOKOM TapaHTHM, OJHAKO, BO3MOYKHOCTb pEMOHTa
oTpesieNisieTCs Mociie MPOBEACHUS aHaJIW3a MPUYMH OTKa3a. Eciiu cTOMMOCTh peMOHTa HMXKE JIbFOTHOM
LIEHBl Ha JIaTYMK, TOTPEOUTENIO BHICTABISETCA CUET HA PEMOHT, MOCIE OIUIAThl KOTOPOTO MPOU3BOIUTCS
PEMOHT U OTIIpaBKa AaTYHUKa NOTPEOUTENIO.

I"apanTHitHbIi CPOK MOCIIE peMOHTa — 6 MecsleB. Ecii cpok rapaHTHM 11OCIIE PEMOHTA KOHYAETCS
paHbllle CpoKa rapaHTUH, UCUUCIISIEMOTO TPU BBITYCKE, TO JATYUK HAaXOJUTCS Ha TapaHTUN IO UCTEUECHUS
nocineanero. Cpok rapaHTHM IOCJIE€ PEMOHTA ONpPEAESAETCS OT JaThl PEMOHTA, YKa3aHHOW B IACIOPTE.
[Ipu otcyTcTBHM nacmopTa mocie PEMOHTa BbIAAETcs AyOJNMKAT Macmopra ¢ OTMETKaMH O Jare
IIPOBEJEHHOTO PEMOHTA U O IIOBEPKE.
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[Tpunoxenue A
(o0s3aTeNnBpHOR)
Cxema popMupoBaHus YCJTOBHOT0 0003HAYEHMS JATYUKOB JIJIM 3aKa3a

Tarank  MMIA-II-15-_V-Ex-1P65-0,5-0-1 MITa-051-M20-DIN A- MJIBT.406233.090 TY

N3mepsiemblii —I

napamerp
CrenmanbHOE UCIIOJIHEHHUE
B3peiBo3aruiieHHOe
HCIIOIHEHUE

CreneHb 3alUTh 000JI0UKH —

OcHOBHast NOrPEIHOCTh

Hwxnuit npenen usmepenus

Bepxuuii npenen namepeHus

Enununer usmepeHust

Ko BeIX0ogHOTrO curana

KOI[ MNPUCOCAUHUTCIIbHOTO IITYLICpa

Kon anekTpuyeckoro noakitouYeHus
BapuaHTb! 3a110HEHUS CXEMBI JUISl PA3IMYHBIX UCTIOJHEHUN JTaTYMKOB
N3mepsiemblii mapamerp:
JA - naBnenue abcomrotHoe; AW — naBnenue u3dpirounoe; /1 — pasHOCTh 1aBIeHUI
JB — pa3pexenue; IUB — pazpexeHue - H30bITOYHOE JIaBJICHHUE.

CrenpanpHOe WCMONHEHUE: 2 - matauk JIJ i skunkux wm3mepsieMbix cpel; M-IaT4Mku Juis
u3MepeHus cpen ¢ Temneparypoit 1o 125°C, mu6o 150 °C; IT — morpyHOW JaT4uK; D - SITATTOHHBIN
(BBICOKOTOYHBIN ) TaTUHK.

Crenens 3amumTel odoouxku:. P65, IP67, 1P68.
Enuanner usmepenns: klla, MIla, 6ap, PSI, Kre/em’, Mm. PT. CT. ¥ ApyTHE.

KoJbl ncionHeHn MPUCOEINHUTEBHBIX IITYLIEPOB:

Kon Tun mrynepa Kon Tun mrynepa mubo Quania
M10 M10x1,25 crermanshoe ucronnenne | G1/AE type E DIN 3852-11
M12 M12x1,5 TOCT 2405-88 G1/2E (DIN EN 1SO 1179)
M12-2 | M12x1,5 TOCT 22525-77 G1/AM G1/4-B BS EN 837-1
M20 M20x1,5 TOCT 2405-88° G12M G1/2-B BS EN 837-1
MI14E M14x1,5 type E DIN 3852-1 (DIN EN ISO 9974-1)
M18 M18x1,5 (s 1IN ¢ BITM >100 MIla) | KF16 ISO 2861**
M14 M14x1,5 (s 1A ¢ BITMA >100 MITa) | KF 25

IIpumeyanus4

1* Tonbko nmst gatunkoB JJM-15-M-A

2** tompko st natunkoB 1A, JIMUB ¢ BITIM we 6onee 0,15 MIla, a raxxe /IB

KOI[ SJICKTPHUYCCKOI'O MOAKIFOYCHU:

A - miockuii kabenb; DIN A (C) - coenunautens DIN A, mu6o DIN C; KP10- coequaurens AMP
Superseal 1.5; TIP- coenunutens PCI" 4TB; I1P4 - coequnautens 2PMI'14; T1P6 - coemunutens PT-
02A-10-6P; IIP12 - coequnutrens M12; I[MIP15 — coemunurens DJ7034Y; VYM -
YTJIOBOM METAJUINYECKUI CATbHUKOBBII BBOJ.

[Ipumeuanus

b [Tpu 3aka3e JATYMKOB CHENHMATBLHOTO WCHONHEHUS uHAeKC «[I» BmHCHIBalOTCS Mmepen 3HaKOM
B3PBIBO3AIIMINEHHOTO HcnoHeHus «Ex», a ocranbubie (2, M, M-1, M-2, M-3, B.) BMmecTo 3HaKa «Ex».

2 Ilpu otcyTcTBHMM B OOO3HAYEHHMM WCIIOJIHEHHUS JaT4YWKa OTICNIbHBIX MO3UIUH, TOCIEAYIONIe
MTO3HIIMH CIBUTalOTCS BJIEBO.
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[Ipunoxenue b
(oGs3aTenbHOR)

Berl—[Hifl npenea H3MepeHHﬁ, THUII IPUCOCANHUTECJIBHOI'O INTYLIEPA,
THII NOAKJIIOYCHUSA

Bepxnuii npenen usmepenuii (BepxHui 1 HUKHUM npeaenst it JIVB), Tun npucoesMHUTENBHOTO
LITYyLIepa, TUII TOJKIOYEHUS K CUTHAJIbHBIM M ITUTAIOIIUM LIEAM NpuBeieHb! B Tabnuue b.1

Taonuuma b.1
Bepxnue npenesibl usmepenuii napJjenusi, MIla .| Tun snerpuueckoro
Tun mrynepa %
MOAKJII0YEHUS
JIB JIVB
pati| JA pavI|
Paspexenne | Paspexenne H36bITOUHOE

0,001 0,001
0,0016 0,0016
0,0025 0.0025

0,004 0,004 0,004 0,004 0,002 0,002 M10

0,006 0,006 0,006 0,006 0,003 0,003 M12

0,01 0,01 0,01 0,01 0,005 0,005 M12-2

0,016 0,016 0,016 0,016 0,01 0,006 MI14E

0,025 0,025 0,025 0,025 0,01 0,015 M18

0,04 0,04 0,04 0,04 0,02 0,02 M14 DIN A

0,06 0,06 0,06 0,06 0,03 0,03 M20

0,10 0,10 0,1 0,10 0,05 0,05 DINC

0,16 0,16 0,16 0,1 0,06 G1/4E

0,25 0,25 0,25 0,1 0,15 G1/4M [P
0,4 0,4 0,4 0,1 0,3 G1/2E
0,6 0,6 0,6 0,1 0,5 G1/2M 11P4
1,0 1,0 1,0 0,1 0,9
1,6 1,6 0,1 15 1P6
2,5 2,5 0,1 2,4 KF16,

4,0 4.0 KF25 1p12
6 6 A
10 10
16 yM
25
0 V20

100 G1/2M

160

250 M18

300 M14

400

[Ipumeuanue - *Ilo cormacoBaHuio ¢ 3aKa34YMKOM MOTYT U3TOTaBIMBATHCS JATYUKU C IPYTUMHU
THUIIAMHU LITYLEPOB U IIEKTPUYECKOTO MOAKIOYECHUS.
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[Tpunoxenue B
(o0s3aTeNnBpHOR)

Ha3snayenue koHTakToB coeqnuuTesisi DIN C B 3aBHCHMMOCTH OT MCIIOJIHEHHUSI U PEXKUMOB PadoThI

JaTuduKa
+ 1
G I~ » 2 D
I3
RH @
D — naTyuk;

G — UCTOYHHUK IMUTAHUS,;
Ry — conmpoTuBiieHne Harpy3Ku;

Pucynok B.1 Cxema BHENIHUX 3JIEKTPUUECKUX COCAMHEHUN [JIs1 JATYUKOB C BBIXOJIHBIM

CUTHAJIOM B BHJIE HANPsDKEHUS MOCTOSITHHOTO Toka (kon yimauu 051, 052, 053, 054, 055,
056, 057, 58, 59)

I oo | —

CEEEN
@Bleo[n]-[1

1 +Un, 2 (—Un), 3 — nunus Tx (A) , 4 — muaus RX (B).

Pucynok B.2 Ha3naueHue KOHTaKTOB COCMHUTENIS IS JaTYMKOB ¢ mpoTokosom oomena Mida/ UART
(xom muanm 061, 062) Mida/RS485 (ko munuu 063), Modbus/ RS485 (kox nuauu 064) ¢ nepenaucii
UHpOpMaIUK 00 U3MEPSHHOM JIaBJIICHUU I10 3aIpOCy

(Bfee o]~ ]
@]t

1 +Um, 2 (—Un), 3 — ounaus TX, 4 — muaus RX.

Pucynok B.3 Cxema BHELIHUX 3JEKTPUYECKUX COCAMHEHUN AJI JaTYUKOB C IPOTOKOJIOM OOMeHa
Mida/UART (xox nmuauu 061, 062) B pexxrMe HEMPEPbIBHOM MEPUOANIECKOM Tepeiadun HHHOPMAITHH
00 U3MEPEHHOM JIaBJICHHH.

+

e

Bl w[n|-

PV- BOJIBTMETP MMOCTOAHHOI'O TOKA.

Pucynok B.4 (Cxema BHEIIHUX JIEKTPUUECKUX COSAMHEHUHN ISl JATYMKOB C BBIXOIHBIM
CUTHAJIOM B BHJIe MOCTOSTHHOTO Toka 4-20 MA (kox muuuu 01).
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IIpunoxenune I'
(oGs3aTenbHOR)

Cxembl noaxiwvenust 1atunkoB MUA-15 115t HaCTPpOKH M MPOBEPKH.

1 [
2
3 |S1
+ l(+Ur|)
G | 2006w)| D |4 P
3(UBbIX)
+
PV

um

G — UCTOYHHK MUTAHUS MOCTOSHHOTO TOKA;

D — uchbITyeMblil JaT4YHK;

R1 — pesucrop C2-29B-0,125-20 kOwm £ 1 %j;

PV — mynerumetp 1udposoii Agilent 34401A,;

S1 — mepeksrovarens ManoradapuTaslil ranetasiil [113-3111H

Pucynok I'.1 - Cxema BKITFOUEHUST PUOOPOB TIPH TIPOBEPKE JTATIYMKOB C BBIXOJHBIM CHTHAJIOM B
BUJIE HaNpshKeHHs nocTosHHoro Toka 0,4-2,0, 0,5-4,5, 1-5, 0-5 u 0-10 B.

YCTROWCTEO CBA3K T T
USB MWOA-YC-408 / N o o D
— MWOA-YC-410 713 p
K MK 4 |4

Pucynok I'.2- Cxema MoaK/IOYCHHST JTAaTYUKOB ¢ poTokoigamu oomena Modbus u Mida unrepdeiica
RS485 k nepconansHomy kommbtorepy (I1IK) mis mpoBepku u HacTpoilku
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1 1
YCTPOMUCTBO CBA3U
< use MWLA-YC-408-UART 2 12 D «—
K MK 3 3
4 4

Pucynok I'.3 - Cxema mojakiroueHus JaTYMKOB C MPOTOKOJI0M oOMena Mida
Ha ocHoBe uHTepdeiica UART k mepcoHaIbHOMY KOMITBIOTEPY VISl IPOBEPKH M HACTPONKH

G H RH

|-
WM =
L")

G — HCTOYHUK IUTAHUS IOCTOSHHOI'O TOKA;

D — ucnbITyeMblIii TaTYHK;

Ry — Harpy3ounsiii pesucrop C2-29B-0,125-1 kOm=1 %;
PV- BoiIbTMETp MOCTOSIHHOI'O TOKA

Pucynok I'.4 - CxeMa noJKIIFOUEHUS JaTYMKOB C BBIXOJHBIM CUTHAJIOM B BUJIE TTOCTOSIHHOTO
Toka 4-20 MA (xox muauu 01) npu npoBepke U HACTPOUKE.

+ 1 | >KenTbin
G D ' 2 | 3eneHbiid D |e=
RH 3 | KopuuHesbiit P

Ry — Harpy3ounslii pesucrop C2-29B-0,125-20 kOm+ 1%

Pucynoxk I'.5 - Cxema BKITIOYeHHUs IpU MIpOoBEpKe U HacTpoiike natunkoB MUJIA-15-A ¢
BBIXOJIHBIM CUTHAJIOM B BUJIE HANpsHKEHUS TOCTOSTHHOTO Toka 0,5-4,5 (kox siuHuEM 057).

+ 1 | enTwid
G I iR:Hl 1 2| Zenenwii D
— 3 | KopuuHesbli -
— 4 | Benblid P

Ru — Harpy3ounsiii pesucrop C2-29B-0,125-1 kOm=1 %; PV- BoIbTMETpP MOCTOSTHHOTO TOKA

Pucynoxk I'.6 - Cxema BKIIOUeHHS IIPpU pOBepKe U HacTpoiike narunkoB MUJIA-/IN-15-M-A
C BBIXOJIHBIM CUTHAJIOM B BUJIE MOCTOSIHHOTO ToKa 4-20 MA (xox nuauu 01)
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IIpunoxenue []
(oGs3aTenbHOR)

I'aGapuTtHble, NpUCOeIMHUTEIbHbIE H MOHTAKHbIE Pa3Mepbl JATYNKOB

=

[=12Tmax

415

5 \
20 s27 \ (oeduumens O O

HT dabmenus chawe 160 Mia

315
|

M2 TS
2]
f—m] 24

L =TTimax . L=179max [ =115max
3
= A _
= =3 a)
A"

T 1 NI . LA .
3| 8] R [ 5|5 X
=~ o L

g iy 1%

3 3
174 20 9

Pucynok /1.1 — I'abapuTHbIe ¥ IPUCOETUHUTENBHbBIE pa3Mephl JTaTYNKOB
MUIA-IU (A, B, AVB)-15, MUIOA-IU (JA, B, AVB)-15-Ex, MUJIA-I1-15-M ¢ BBIXOJHBIM
CUTHAJIOM B BUJIE HAIPSHKEHUS MMOCTOSHHOTO TOKA C HAIMYMEM MOACTPOUKH «HYIS» U «IhaNa30Ha»

(xon curnana 051, 052, 058, 059)

MI2els
g5
" =t 4
Loedumumens OV C
Y
NS
] N
T \ 3
N o .
g __inL_ AN
3 -
17
(=117

Pucynok /1.2 — I'abaputhble pazmepsl qatanka MUJIA-JI/1-15, MU A-JI1-15-EX ¢ BEIXOAHBIM
CUTHAJIOM B BUJIE HAIPSKEHUS MOCTOSIHHOTO TOKA U HATMYUEM MOJICTPONKHU «HYJIS» U «IUANa30Ha»

(xon currana 051, 052, 058, 059)
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[=113max

|
SNIN| \
. \
20 s27 \ Loedurumens OV C

Ha dabrewus chsiwe 160 Mia

415

M20<15
6
h-—.—
|
@315

L=103max L=Tt5max
<
f‘q
U K L 2 ' %y
g S S -BEL I
= \
7
7 9

Pucynoxk /.3 — 'abapuTHble U IPUCOETUHUTENbHBIE Pa3Mepbl JTaTUNKOB
MUJA-IA (JA, AB, A1B)-15, MUJA-IU (A, AB, AMB)-15-EX ¢ TOKOBBIM BBIXOJHBIM CUTHAJIOM
(kox 01), B BU/Ie HANPSDKEHMUS TOCTOSTHHOTO TOKA M HAJTMYHEM [TPOIIOPLUOHATIBHON 3aBUCHMOCTH OT
HanpspKeHus: muTanus (koabl currana 055, 057), a Takxke JaTYNKOB € U(PPOBBIM BBIXOAHBIM CUTHAJIOM
(xox curHana 061-064). V BceX MCIOTHEHHUI OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPBI) MOJCTPONUKH
«HYIIS» U «auana3oHa». Metoabl HaCTpOMKHU 1aTYMKOB NpuBeaeHbI B puioxkenusix U, K, O.

MiZel5
@5
™ = ¥
Loedurumens OV
=
|
7w |
- 7 — \ 2R
S« = . N
s N
3
4
(=105

Pucynok /1.4 — I'abapuTHbIe U pUCOETUHUTENbHBIE pa3Mepbl aatunkoB MUJA-1J1-15-M12,
MUIOA-1-15-Ex-M12 ¢ BBIXOJHBIM CUTHAJIOM B BU/JIE HAMPSHKEHUS MOCTOSTHHOTO TOKA, HATMYHUEM
MIPOIMOPLIMOHANIBHOM 3aBUCMMOCTHU OT HANPSKEHUS! MTUTaHUS U OTCYTCTBHEM 3JIEMEHTOB HOJICTPONKU

U0 u Ud (kox curnana 055, 057), a Takke JaTYMKOB ¢ HU(PPOBBIM BBIXOIHBIM CUTHAIIOM
(xoas! curHana 061-064)
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[=10Tmax
N |
—
of T o ﬂ" . 2
ﬁ S5 | N | . _ Y _
= Nk& = b \
: \
20 22 \ Coedurumens O

Pucynox /1.5 — 'aGapuTHBIC ¥ IPUCOCTUHUTEIBHBIE pa3MePhl JTAaTYUKOB
MUIA-IA-15-M12-2, MUIA-JTA-15-Ex -M12-2 ¢ uudpoBbIM BEIXOIHBIM CUTHAJIOM
(xonx curaana 061-064)

MiZ<l5

Loedurumens DIV

o3

" E'HHF!
hSS |
X
]
Wi T Inl \ ol
3l S he 2 o
%&%{’m{ -5 _

]

(=105

Pucynoxk /1.6 — 'abapuTHble U IpucOeJMHUTENbHBIE pa3Mepbl naTunkoB MUJIA-/1J1-15-M12-2,
MUJA-IJ1-15-Ex-M12-2 ¢ BBIXOJTHBIM CUTHAJIOM B BHJI€ HAIIPSKEHUS TIOCTOSIHHOTO TOKA, HATMYUEM
MPONOPIMOHATFHON 3aBUCMOCTH OT HANpPSHKEHUS TUTAHUS U OTCYTCTBHEM SJIEMEHTOB MOJICTPOUKH
U0 u Ud (kox curnaina 055, 057), a Takke JaTIMKOB C IIH(PPOBBIM BBIXOIHBIM CUTHAIIOM
(ko curHana 061-064)
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10Tmax

!
|
|
!
|
#315

M20x<15
2
'—I-i—
| A

20 s27 Buna JPHT BRI TEO 364 0 TY

Pucynok /1.7 — 'abaputHble u npucoeuHUTENbHBIE pa3mepbl natunkoB MUJIA-JIN-15-T11P4,
C BBIXOJIHBIM CHUTHAJIOM B BHJI€ TOCTOSIHHOTO Toka 4-20 MA (xox curnazna 01), a Taxke nuppoBbIM
BBIXOJIHBIM CHrHaIOM (Ko curHana 061-064).

655
455
4

—
o ] }_ tn
& A I | | | ——— =
= > i_ e

A\

\‘I\I\ ;

\ 522 250min

Pucynoxk /1.8 — ['abapuTHBIE ¥ IPUCOCTUHUTEIBHBIC pa3Mepbl natankoB MUJIA-JIA-15-M12-2-A,
MUIA-IA-15-Ex-M12-2-A ¢ BBIXOJHBIM CUTHAJIOM B BHJI€ HAMIPSKEHUS TOCTOSIHHOTO TOKA U
HaJIMYMEM TPOTIOPIHOHATBHON 3aBUCHMOCTH OT HanpspKeHus nmutadus (kox curnana 057).
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M10x125
n 1
N N\ [
I \ [
1 | S g‘ |
— 3 e i
g W]
t - J': 4
::::% S 75 \
Al y
| § 135" 63
1
432111 L

Pucynok /1.9 — I'abapuTHbie U npucoeInHUTENbHbBIE pa3Mepsl AaTyukoB MUJIA-JI1-15-M-A,
C BBIXOJHBIM CHUTHAJIOM B BHJIE TIOCTOSTHHOTO TOoKa 4-20 MA (xon curHana 01), a Takke muppoBbIM
BeixoaubeiM curaanom UART/ Mida (kox curnana 061)/

05
e —

A

05

64max

| 24

M20x15
6
]
838 !

[=1215max

=T 23

o5
I
I
|

Mi2e]5

2

(=14 Imax

Pucynok /.10— I'aGaputHble 1 npucoenuHuTeNbHbIE pa3Mepsl aatunkoB MUIA-IIN (A, 1B,
JINB)-15-YM, MUJIA-IU (A, AB, IVB)-15-Ex-YM C TOKOBBIM BBIXOJHBIM CHTHAJIOM (KO
curraia 01) ), ¢ BBIXOJHBIM CUTHAJIOM B BHJIC HANPSDKEHHS OCTOSHHOTO ToKa (ko curHaia (051,
052, 053, 054, 055, 056, 057) u 1UGPOBBIM BBIXOIHBIM cUTHAJIOM (KoJ curHaia 061-064).
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it

Coeduwumens ON A T
|
\
=4}
3 e
=1 e,
NEH -
&
5
=24 max
Ha dabrerug cOuwe 160 Mia
[=11Imax [=15max
= -
rss
of 1 o = -
|2 A = | =S
= | ==
QO
(g‘ \/
3 hf
7 19 \ 574

Pucynoxk /I.11 — I'aGaputHble U MPUCOECAUHUTEIbHBIE Pa3MEPHI JaTYUKOB
MUIA-IA (A, AB, 1MB)-15-DIN A, MUIA-IU (A, B, JIMB)-15-Ex-DIN A ¢ TokoBbIM
BBIXOJIHBIM CHTHaJIOM (KoJ curHana 01), B Bujie HaNpsHKSHUS MOCTOSIHHOTO ToKa (koj curHana 051,052,
055, 057), a Takke 1aTYUKOB C HU(POBHIM BBHIXOAHBIM CHrHAIOM (Kox curHana 061-064). ¥V Bcex
UCTIOJIHEHUH OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPHI) MOJACTPOUKH «HYIISI» U «IHara3oHay. MeTo bl
HACTPOMKHM JaTYMKOB IpUBeeHbI B npuioxkenusx U, K, O, I1.

NW25(KF25)
Soleilis s £ Buaxa 2PMT 14B4II [E1 TE0.364.140 TY

w| | “ \
('él ~ 3 N Q \
o O _] -
<+ ol
Q Q
3
78.3max
NWI6(KF16)
o | %
| a3
|| s
on
Q
3

Pucynok /1.12 — ['aGaputHbIe 1 IPUCOCTUHUTEIBHBIC Pa3MEPhl TaTIYNKOB
aOCOJTFOTHOTO JJABJICHUS ¢ BaKyyMHBIM mojikiiroueHueM MUJIA-JIA-15- KF25-TTP4 ¢ TokoBBIM
BBIXOJHBIM CHUTHaIOM (ko1 curHana 01), B BUJe HanpsKeHHs! OCTOSTHHOTO Toka (ko curHana 051,052,
055, 057) u aT4rKOB ¢ IU(PPOBBIM BHIXOAHBIM CUTHAIOM (KO curHana 064). Y 000X MCITOTHEHHHA
OTCYTCTBYIOT DJIEMEHTHI (PE3UCTOPHI) MOACTPOUKH «HYJIS» U «IuanazoHa. MeTo/ibl HaCTPOUKH
JATYMKOB € TIOMOIIIBIO criennaibHoro aBToHoMHoro 110 npusenens! B npunoxenusx U, K, O, I1.
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Bumka O 7021-15-11

j — - f// -5 / A
LN /| 1
= B
vH S| =R
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| i\
2 |55 400 57
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A B
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%
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522
a
P4 T8
=
L\Q i (\, ~
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\___/
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76 Max 4
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Pucynoxk /I.13 — 'abapuTHBIC U TPUCOEAMHUTEIBLHBIE pa3MepPhl JaTYHKOB
MUJIA-/IU -15-M-1 (a) u natunkoB MUJIA-/I1-15-M-1- 1P (6) ¢ TOKOBBIM BBIXOJHBIM CHTHAJIOM
(xon curnana 01) . Y 060ux MCTIONHEHNN OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPHI) MOACTPOUKH «HYIS» U
«auarna3oHa». MeTo/ipl HaCTpOHMKH AaTYMKOB MPUBEACHBI B puioxkeHuu O.
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74
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Pucynox J1.14 — I'aGapuTHbIC U TPUCOCTUHUTEILHBIE pa3MEPhl JTAaTYUKOB
MUIA-IN -15-M-2 ¢ BeixonubiM curHasioM 0,5 -4,5 B (kox curnana 052) u JaTYUKOB ¢ UPPOBBIM
BBIXOJHBIM CHUTHAIOM (Ko curHaina 064). Y 1aTuukoB OTCYTCTBYIOT JIEMEHTHI (PE3UCTOPHI)
MOACTPONKH «HYJIS» U «JIhara3zoHay. MeToibl HACTPOWKH JaTYUKOB C IIOMOIIBIO CIIEIIMAIBHOTO
asroHoMmHoro 1O npusenens! B npuioxenusx U, K, O, I1.

i
SIS 1 =
3 77 : 55
715 20070 175
625
—_ ‘ ]
\
| T S =
NIRNIES - —N - - N
~ A “Q\ Q N
SIS [ =y
7 17 ! B
715 L1789
625
755

Pucynok /1.15 — I'aGaputHble ¥ MPUCOEIUHUTEIbHBIE Pa3MEpPbl JaTYUKOB
MUJIA-JIU -15-M-3 ¢ TOKOBBIM BBIXOJIHBIM cHTHAJIOM (Ko curHayia 01) u 1aT4ukoB ¢ HU(POBBIM
BBIXOAHBIM cUTHaJIOM (Kox curHaina 061-064). YV Bcex UCHIOTHEHHUI OTCYTCTBYIOT 3JIEMEHTHI
(pe3ucTopbl) MOACTPONKHU «HYJIS» U «AHana3oHa». MeTo/ibl HACTPOHKHU JaTYNKOB IPUBE/ICHBI B
npunoxenusx U, K, O, I1.
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Pucynok /[.16 — 'abapuTHbIC U IPUCOCAMHUTENLHBIC pa3MEPhl MOTPYKHBIX JaTYUKOB
ruapoctatudeckoro aasiaeHuss MUJA-JIN -15-11 -(EX) ¢ TOKOBBIM BBIXOAHBIM CUTHAJIOM (KOJI CUTHAJIA
01) 1 naryukoB ¢ KQpoBbIM BeIXOAHBIM curHanioMm RS485/Modbus (kox curnana 064). Y natumka
OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPHI) TOJCTPOUKH «HYJIS» U «IUana3oHa». MeToIbl HAaCTPONKH
JATYNKOB TIPUBEICHEI B nprioxerusx K, O.

45

235

170

=\
Y
\

~ (AN 7
O ¢
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7
@
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965

Pucynoxk /.17 — I'abaputHsle u npucoeanHUTENbHbIE pa3Mepbl gatunkos MUJIA-/1/1-15-2-M20
C TOKOBBIM BBIXOJHBIM CUTHAJIOM (Koz 01), ¢ BBIXOJHBIM CHTHAJIOM B BUIE HAPSIKCHUS TIOCTOSTHHOTO
Toka (koxbl curHaia 051- 059), a Taxke 1aTYUKOB € U(PPOBHIM BBHIXOJAHBIM CUTHAJIOM (KOJbI CUTHAJA
061-064). Natank MU A-JI/1-15-2 npeana3HadeH Jji1 U3MEPCHHsI Pa3HOCTH JaBICHHMA
ra3o00pa3HbIX U HKHIAKHUX CPEl.
Marepuansl, KOHTAKTUPYIOIME C U3MEPAEMON CPeOK- HEP KaBEIOIIasl CTalb.
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Pucynok /1.18 — I'aGaputHble u mpucoeAMHUTENbHBIE pa3mepbl naTunkoB MUJIA-JIN-15-OM20-11P6,
MUIA-A-15-2-Ex-OM20-ITP6 ¢ oTkpbITON MEMOpaHOii, C TOKOBBIM BBIXOJIHBIM curHaiom (ko 01), ¢
BBIXOJIHBIM CUTHAJIOM B BHJIE HAIIPSKEHUS TOCTOSIHHOTO ToKa (ko curHaia 051-059), a Taxke 1aT4uKoB

¢ IU(POBBIM BBIXOAHBIM CUTHAIOM (KOl curHaja 061-064). JlaTuuk npeaHa3HadYCH JIs1 U3MEPCHHS
JaBJICHUS MyJbIT ()KUIKOCTEN U ra3oB COAEPKAIIUX MEXaHUYECKUE B3BECH)

#hh

1o

wern 2 Y

Pucynox /[.19 — 'abapuTHble U IPUCOEAUHUTENBHBIE pa3MepPbl MEPEXOJHUKA
MUIA-OM20x1,5/HU-15021502 (coenmuenre Hammer Union, mpeaHa3HavyeHo JUTs TSOKENBIX YCIOBUN
AKCIUTyaTallii) ¢ YCTAaHOBJICHHBIM B HeM naTankoM MUJIA-JIM-15-OM20-P6.
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[Tpunoxenue E
(cripaBo4HOE)

TACHUTEJIb ITYJbCAIIAN JTABJIEHUA MUJA-TTI-501
1.1 Ha3nauenmue, 00;1acTh NPUMEHEHHS, TEXHUYECKHE JaHHbIE

1.1.1 Tacutens mynbcanmii gaienus (nemndep) MUJA-T'TI-501 npennasHaueH [UIsl 3allUTHI
YyBCTBUTEJIHHOTO AJIEMEHTAa MAaHOMETpPA WM JaTuuKa naBienus, Hanpumep MIUJIA-15, ot Bo3aeicTBus
TUIpo-, IHEBMOYJIApOB WM IYyJbCAalUUN HU3MEPSEMBIX cpel (KUAKOCTEH U ra3oB), HEArpeCCUBHBIX K
MaTepHrajiaM KOHTaKTUPYIOIIUX JaeTaje (Hepxkaseromas cranp 12X18H10T, natyns JIC-59), B cuctemax
KOHTPOJISL U YIIPABJICHUS 1aBJICHUEM, B TOM UUCIIE B CUCTEMAX y4€Ta pacxoja.

1.1.2 Tacutenp mynabcaluii HWMEET  Clenylomee O0003HAa4YeHHE 1O  KOHCTPYKTOPCKOM
nokymenTaruu: MJIBI".408861.002.

1.1.3 lNacutenu nyabcauii U3roTaBIMBAKOTCS ABYX IPYIINT B 3aBUCUMOCTH OT U3MEPSEMOM Cpebl
u €€ MakCUMaJIbHOTrO AaByieHus: rpynna | —rassl, 10 0,1 Mlla; rpynna |l — rasel u xxunkocty, ot 0,1 10
60 MIla. Homep rpymmbl MapkupyeTcs Ha Kopiryce aeMiidepa mnoj 3aBoJICKUM HOMEPOM.

1.1.4 Bpems mepexoJHOro mporecca B cUcTeMe jaeMindep - NaT4duK AaBJICHHS MPH W3MEPEHUH
naBJjeHusl Macia cocrasiisger He MeHee 100 mc.

1.1.5 O¢ddexTuBHOCTD TamIeHHWs] TMYJIbCAIMA JABICHUS JUIMTENLHOCTBIO He Oomee 20 mc
cocrasisieT He MeHee 90 %.

1.1.6 demndep HSKCIulyaTupyercs € MaHOMETpPaMH WM JaTYAKAMU JIaBJICHUS, HaIpUMep,
MUJIA-15.

Jemndep npenHazHadeH s pabOThl MPU TeMIIepaType u3MepseMon cpenbl oT muHyc 60 (6e3
3aMep3aHus U3MEPSEMOi cpelibl B MpueMHoM rmosoctu) Ao mioc 300°C.

1.1.7 lemndep sBusiercst pa300OpHbIM H3AEIUEM, M IO3TOMY MOKET OBITh OUYMIIEH B Cilydae
3aCOPEHUS IS TOCIIETYIOIIEr0 NCIOIb30BaHNUS.

1.1.8 Ilpu 3aka3e racuTells MyJIbCAUN JTOJKHO OBITh YKa3aHO yCIOBHOE 0003HauUeHUe aemiidepa,
COCTaBJICHHOE TI0 CTPYKTYPHOI cxeme, MPUBEJCHHON B pazjene 6.

1.2 KoHcTpyKIusi M NPUHIKN JeHCTBHA
KoHcTpykius racurens myJbcaluii oKa3aHa Ha pucyHke E. 1

A L ZN
N

h

1A

Pucynok E.1 — Koncrpyxkmwms racurens nynbcarmit MUIA-T'TI-501

Hemndep mnpencraBnser coO0W aKyCTHYECKMUW (GUIABTP HU3KUX YacTOT, OOpa30BaHHBIN
KaMWUSIPHBIM KaHAJIOM M MPUEMHOM MOJIOCTHI0 YYBCTBUTEIHHOTO AJIEMEHTa U3MEPUTENLHOTO Mpudopa
(maTumka naBiIeHUS).
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Hemndep cocroutr u3 kopryca 1, uMeromero mrynep 2 ¥ THE3A0 3 Id MOHTa)ka JaTdyuKa
JABJICHUS WM MaHOMETpa, U BBOpauMBaeMol B Hero BcTaBku 4. BcraBka 4 mpesictaBiser coO00i BUHT
M4x0,7.

Hemndep neiictByer cienyrommmM odpazom. M3mepsiemas cpena (KUAKOCTh WIH Tra3), 3alOTHSIET
KanmWUIAPHBIA KaHaj, oOpa30BaHHBIH BMHTOBOW Hape3ko Kopryca | W BCTaBKH 4, U BHYTPCHHIOIO
MOJIOCTh JIaTYMKA JaBIICHUS, KOHTAKTHPYS C BOCIPUHUMAIONICH MEMOpaHOH ero YyBCTBUTEIHHOTO
anemenTa. JlemndupoBaHue mnyabcalil AaBJIeHUsS HM3MEPAEMOIl Cpeabl M THUIPABIMYECKUX YyIapOB
MIPOMCXOUT B KAMMIIIIPHOM KaHaJe, BCICICTBUAE €r0 BBICOKOTO ITHEBMO/ THAPOCOIPOTHUBIICHHS.

2 BBoa racureisn nyﬂbcaunﬁ B IKCILIyaTauuro

2.1 BBox B 3KcIUTyaTallMiO TacuTeNeil Mmyiabcauuid JUIsl JATYMKOB M30BITOYHOTO U aOCOIIOTHOTO
JaBJICHUS TIPOU3BOUTCS B CIEAYIOLIEH II0CIEI0BATENBHOCTH.

2.1.1 Y6enuTbcst, 9TO MEPEKPHIT JOCTYN HM3MEPSEMON Cpelbl OT MarucTpalidi K MOHTaKHOMY
THE3Y MOJ NaTYMK JAABJICHUS.

2.1.2 BBepHYTh B MOHT@)XHOE THE370 Ha paboueil MarucTpaiu racuTelb IyJIbCAI[H, UCTIOIb3Ys
racyHbIN KIIIOY.

I'epmeTnuHOCTH coeIMHEHMS ¢ pabouell MarucTpaibio JOHKHA 00€CTIeYnBaTHCS YINIOTHUTEIBHON
IPOKJIAJIKOM 10 TopIy IITyLepa aemidepa.

2.1.3 Ecnu pabouast cpena — ®KHIKOCTb, HEOOXOIMMO IMPEIBAPUTEIBHO 3allOHUTH €i Aemiidep u
paldouyo MMOJIOCTh AATYHKA.

2.14 B rue3no kopmyca nemndepa BBEpHYTh JaT4MK JaBieHus. [lpu sToM, BO H30e:kaHHe
BBIX0Ja JATYMKA M3 CTPOSl NPH €ro BBOPAYMBAHMHM B JeMI(dep, KaTeropuyecK 3anpeiaercs
OCYLIECTBJISATH FTePMEeTH3AIUI0 32 CYET J1eHThl @YM, HamMaThIBaeMoli Ha pe3b0y ITylepa JaTYHKA.

I'epMeTHYHOCTh COEMHEHMS JaTyuKka JAaBlIeHHs ¢ JeMidepoM JOKHA oOecreynBaThes
YIUIOTHUTEIBHOM MPOKIIAZKOM 110 TOPIY IITYyLlepa AaTYUKA.

2.2 BBox B skcmuryatanuio jAeMigepoB i JaTYMKOB PA3HOCTU JaBJICHUM NPOU3BOAMUTCS B
aHAJIOTUYHOW mociiefoBareabHocT. Crenyer ydecTb, 4TO JIBa TacUTENs IyJIbCallMil C MIECHTUYHBIMU
napameTpamu JeMI(pupoBaHus TOJDKHBI YCTAHABIMBATHCS HA IUTFOCOBOM M MHHYCOBOM  IITYIIEPHI.

Ecnu patyuMk Mcnonb3yeTcs COBMECTHO C BEHTHJIBHBIM OJIOKOM, TO TaCUTENIH MYJIbCALUl MOTYT
YCTAHABIIMBATHCS I€pe]l BEHTWIbHBIM OJIOKOM, HO MpPU ITOM CIEAYET Y4YUTHIBaTh, YTO JOOABOUHBIM
00beM TMOJIOCTEH BEHTWJIBHOTO OJIOKa TPOMOPLUOHAIBHO YBEIMYMBACT TOCTOSHHYIO BpPEMEHH
neMI(pUPOBaHUSI.

Hatuuk MUJIA-JI/I-15 ¢ ycTaHOBIEHHBIMM BEHTHJIBHBIM OJIOKOM W TacUTENSAMH MYyJIbCAllUil
nmokasaH Ha pucyHnke E.3

3 Texunueckoe 06cTy:KMBaHHE

be3oTkasHas paboTa racurtens myabcallil 3aBUCUT OT YUCTOTHI padoueil cpensl. IIpu 3acopenuu
KallWJUIIPHOTO KaHajla HeOOXOJMMO BBIBEPHYTh C MOMOIIbIO OTBEPTKH M3 KOpIyca TacUTeNs MyIbCalluit
BCTaBKy, OYUCTUTH U IPOMBITH ACTAJIN U 3aTEM YCTAHOBUTH BCTABKY Ha MCCTO.

Pa3z6opka u cOopka racuresns myjiabcaluil He TpeOyeT CHEeIpPUCTIOCO0IEHU.

4 XpaHnenue

VYcioBust XpaHeHUs TacuTeneill mMynbcalluii B yNakoBKe H3roToBUTENs (0e3 HapylieHus
KOHCEpBAIIMH, BBITOJIHEHHOH n3rotoButenemM) - 1 mo 'OCT 15150-69.

["apanTHiiHbBIN CPOK XpaHeHUs — | rox.

S I'apaHTHH U3rOTOBHTEIA

["apanTuitHbIil cpok ciyk0bl cocTaBmsieT 20 Mecs1eB co AHS MPOAaXKH JeMIdepa MoTpeOUTeNo.

3acopenue aemndupymomero kaxHaiga racutens mynbcaruidi MUJA-TTI-501 He saBmsercs
OCHOBAHUEM JIJISl TIPEIbSIBICHUS IPETCH3MI 110 TAPAHTHH.
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6 Cxema cocTaBJieHHsI YCJIOBHOI0 0003HA4YeHHs racuTes el myjabcanuii (aemndeposn)

Jlemndep MUJIA-TTI-501 - | - M20/M20

['pynina ucnonHeHust / r/
(I - raser, Il - sxuaKoCTH) )

[S) - BE: - S u
Juametp pe3nObI mtynepa D /“' h
(M12, M20) %

[

Huametp pe3rObl THe3ma D1
(M10, M12, M20) » (7 -

Pucynoxk E.2- I'abaputnslii uepresxx MUJIA-TTI-501
Ta6auna ncnomuenniit MUJIA-TTI-501

Tungpasrep

Haumerobarue i A ] Omm O1mm L | Ll | smm | [Jpumedarue
MULA-IT1-501 M20 / M20 MoOxK15 | M2ox15 | 25 50 | 27
MUBA-IT1-501-1 M2 / M20 Mx15 | M2Ox15 3 s | 27
MIA-ITI-501-2 mMe /M2 Mx15 | M1 3 37 | 22
MULA-IT1-501-3 M20 / M12 MoK15 | Mix1s | 25 w | 2
MUOA-IT1-501-4 M2 /Mo Mizx15 | Miox? 17 8 | 2
MULA-IT1-501-5 M2 /MO Mx15 | Miox! 3 28 17
MIIA-ITI-501-6 612 / M20 G2 | Maxis | 25 50

MILA-ITI-507-7 G2/ 612 G2 Za 20 50

MILA-ITI-501-8 G2 /612 G2 a2 25 50 27

MIIA-ITI-507-9 G4/ M20 G4 | M2Ox15 Iy 44

MAGA-ITI-501-10 GV4 / 614 Gl s Iy 41

MALA-ITI-501-11 V/4-18NPT / 1/4-18NPT | 1/4-T6NPT | 1/4-T8NPT | 13 42 22
MAGA-IT1-501-72 G3/8 /63/8 G3/8° G3/8 25 50 27
MUIA-ITE501-13 M20 / M20 Moox1s | Mooxts | 25 | 46 | 27 ﬂ”f{g‘;”;g@‘;fj””
MUIA-ITI-501-14 Mo / Mo Miox1 Miox1 3 3% 22
MUIA-IT1-501-15 Mt/ M20 Mux15 | M2Ox15 3 50 | 27

1- matuuk MUJA--15;
2- BenTWIbHBIN 010Kk MUJIA — BB — 601,
3- racutenu nynascaunii MUJIA-T'TI-501-5

Pucynok E.3 - Jlarunxk MUJIA-JIJ1-15,
YCTaHOBJICHHBIM Ha BEHTHJIBHBINA OJIOK C IBYMS
racutensmMu  mynbcarumit MUJIA-T'TI-501-5
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[Tpunoxxenne X
(cipaBOYHOE)

HawuboJiee xapakTepHble IPUYNHBI 0TKA30B JaTYHKOB MPH UX HEMPABHJIbHOM IKCILTYyaTaAIlMH.
PexoMengaunu norpeduresio.

OCHOBHBIE IMPUYUHBI, IO KOTOPBIM IMPOUCXOAAT OTKA3bI AATYUKOB, CJICAYHOIIUC.

1 Bricokoe naBJieHue.

OTka3bl JaTYUKOB 110 ATOM NPUYMHE IPOUCXOIAT MpU I0AAYe HA AATUMK JAaBieHUs (WIK €ro
CKa4YKOB), 3HAYHUTEIBHO IPEBBIMIAIONIEIO (MPEBBINIAIONINX) MPEACTFHO JONYCTUMYIO BEIUYHHY.
[losiBIeHHE BBICOKOIO [ABIIEHUS MOXKET HOCHUTb JIOKAJIbHBIM XapakTep MU ONPEACNATbCS MECTOM
YCTaHOBKH JJaT4YHKa.

IIpu4uHbIL, 110 KOTOPBIM MOKET BOSHUKHYTh BBICOKOE JIOKAJIbHOE JIABJICHUE, IPUBEICHBI HUXKE.

1.1 Ecnu usmepsiemast cpena - ) KUIKOCTb, TO BBICOKOE CTaTUYECKOE JABJICHUE MOYKET BO3HUKHYTH:

- IpU YCTAaHOBKE JaT4yMKa Ha paboyee MECTO, KOIJa HapylleHbl TPeOOBaHHUS TEXHUYECKOM
JoKyMeHTauu (2.2.4) u  repMmMerusalnus COEAMHEHHUS JaTyhMKka C MarkucTpajbl0 OCYLIECTBISETCH,
HaIrpuMep, ¢ TOMOIIBIO YIUIOTHEHHS 110 pe3bde eHTor @YM. Tak kak KHAKOCTh HEC)KUMaeMa, TO MpHU
3aKpyYMBaHMHU JaTUMKA B 3aMKHYTHIH 00bEM M3MepseMON Cpeibl pa3BUBAIOTCS JABJIEHUS, JOCTATOUHbIE
JUI BBIAABIIMBAHUS MEMOPAHBI;

- IIPU 3aMEP3aHMU KUAKOCTHU B IITYLIEpE AATYUKA.

B o0oux ciydasx AaTYMKHA MOTYT OBITH BBIBEACHBI M3 CTPOS MOTpeOHTENeM emé 10 Havaia
JKCILTyaTalyu.

1.2 Bo3HUKHOBEHHE CKAa4KOB JABICHHS MOXET OBITb CBSI3aHO C JAMHAMHUYECKHUMH,
KpPaTKOBPEMEHHBIMHU IpOLECCaMU (PE30HAHCHbIE TUPABIMYECKUE U 3BYKOBBIC SIBIECHUS, TMIPOYIaphl),
BO3HUKAIOIIMMHU IPU U3MEHEHUH NIOTOKA U3MEPSIEMOM cpejibl (3all0IHEHUE CUCTEMBI, OTKIIIOUEHUE BObI
U T.I.) B MECTE YCTAHOBKHM JaTuuka. MemOpaHa naTduMKa MaJOMHEPLHMOHHA M MO3TOMY pearupyer Ha
KpaTKOBpEMEHHblE Opocku paBieHus. [lpu 3TomM ycpenHEHHOE 3HayeHHE JIaBJIEHUS, KOTOPOE
¢bukcupyercs npudbopaMu yuéra, MOXKET CUIIbHO HE U3MEHATHCS U IOITOMY HE PErUCTPUPYETCS.

B 3aBuCHMMOCTH OT BEIWYMHBI JIONMYIIEHHOH NEpPerpy3Kd B TEH30MpeoOpa3oBaTesie MOTYT
MIPOU30UTH CIIeIyIoIe HeoOpaTUMble H3MEHEHHUS:

- yXOJl HauyaJbHOI'O CMEIIEHHUs TEeH30mpeoOpa3oBaTeliss B CTOPOHY YBEJIWYEHHsS] 0€3 BUAMMOIO
MOBPEX/ICHHUS YyBCTBUTEJILHOTO 3JI€MEHTa (BBIXOAHOM HauaJbHBIM CUTHAJ JaTYMKa TaKKe BO3PACTaeT U
HE MOeT ObITh CKOMITIEHCHUPOBaH KoppektopoM "HYIJIA");

- CWIBHBIM yXOJl HAaYaJIbHOTO CMEIEHUs TeH30IpeoOpa3oBaresss NMPU HAIWYMM KOJBLEBBIX U
paZvaIbHBIX TPELIMH Ha KpUCTAJJIe, pa3pylleHHWe YYBCTBUTEIBHOIO 3JIEMEHTa (BBIXOJHOW CHUTHAI
JaTYMKa CTAaHOBUTCSI MPOU3BOJIBHBIM U HE MEHSETCs IIPU ToJjaue JIaBJIeHus);

- pa3pelB MeMOpaHbl U IIOJHOE pa3pyLIEHHE YyBCTBUTEIBHOIO 3JIEMEHTa (BBIXOJHOW CHUTHAI
JaTYMKa CTAHOBUTCSI MPOU3BOJIBHBIM U HE MEHSIETCS IIPU TMOJaue JJaBICHUs).

HeoOpaTtumble n3mMeHeHHsI B T€H30IpeoOpa3oBarese HaUMHAIOT IPOUCXOAUTh MPU MeperpysKax,
IIPEBBILIAIOIINX HOMHUHAJIBbHOE aAasieHue B 3...10 pa3. JlaTyMku ¢ HOMUHAQJIBHBIM JAaBJICHHUEM [0
25 MIla BKJIIOYUTENTHHO BBLICPKUBAIOT 1,5-KpaTHbIe Teperpy3kd 0e3 HM3MEHEHHUS METPOJIOTHYECKUX
XapaKTEPUCTHK, YTO MTPOBEPSAETCS MPU NPOBEACHUH NPUEMO-CAATOYHBIX HCIBITAHUNA KAKIOTO JaT4nKa.

s 3amuThl OT IMHAMUYECKUX MEPEerpy30K HEoOXOAUMO NPEANpPUHUMATh MEphI, yKa3aHHbIE B
2.1.3. nacrosimero PO.

2 Boicokoe HanpsizKeHHe.

OTka3bl MO 3TOM NMPUYMHE BBI3BAHBI TE€M, UYTO HA JATYMK NOJAETCS HAINpPSHKEHHE, 3HAYUTEIBHO
IIPEBBIIIAIONIEE MPEIETBHO JT0IMYCTHMOE.

Taxas cuTyanus MOXET BO3HUKHYTD IIPH:

1) HaTMYMU  BBICOKOTO HANpsDKEHHS  (MMOCTOSHHOTO, TEPEMEHHOT0, HMIIYJIBCHOTO) MEXIy
KOPIIyCOM U MUTAIOUIMMH UM CUTHAJIBHBIMH LIMHAMU;

2) MMTaHUM JaTYMKa HAMpsDKEHHEM, BEJIMYMHA KOTOPOTO TMPEBBIMIACT MPEACTbHO JOMYCTHMOE
3Ha4YeHue (B TOM YHCJIe, UMITYJIbCHBIE OPOCKH HANPSIKEHUS);
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3) npu HaIMYKMU B MECTE pa3MEIeHHs JaT4YhKa UMITYJIbCHBIX moMeXx 0obmioi sueprun (MUII), ¢
napameTpamu npepsimatomumu yctanosiaeHasie ['OCT P 51317.6.2 -99.

ITpnunnamu MUII moryt crars:

1) KOMMyTaI[HOHHbBIE TEPEXOIAHBIC MPOIECChl (MEPEKIIOUYECHHUS] B CUCTEMAx JJICKTPOCHAOXKEHUS,
MOBPEXKIECHHUSI B CHUCTEMaxX, TaKW€ KaK KOpPOTKOE 3aMbIKAaHUE Ha 3€MJII0, JAYIOBbIE paspsiibl B
ANEKTPUYECKUX YCTAHOBKAX U T.1.);

2) MOJTHHEBbIC pa3psabl (MPOTEKaHWE OOJIBIIOrO0 TOKAa paspsiia MO HapY)KHOM LENMH M LEHH
3a3eMJICHUS NP yape MOJIHHUM B HAPYKHYIO 11eTb, BO3HUKHOBeHHE D./[.C. B MpOBOHUKAX HAPYKHBIX U
BHYTPEHHUX I€Ned NpuU KOCBEHHOM yJape MOJHUHM, BO3HUKHOBEHHE Pa3HOCTU IOTEHLMAJIOB IpHU
MPOTEKAHUU PA3PSIHOTO TOKA B CIIydae yiapa MOJIHHUH B TPYHT U T.I1.).

MMUII MOXeT BO3HUKHYT:

- B IICTIM TUTaHUS JaT4uKa (MMpOOMBAETCS AICKTPOHHBIN OJIOK 1aTunKa);

- MeXAY 3a3¢MJIEHHBIM KOPIYCOM U MHUTAIOUMMH WIM CHUTHAJIbHBIMU IIMHAMHM JaTyuKa
(mpoOuBaeTcss TOJIBKO  TEH30MpeoOpa3oBarelb MM  OJHOBPEMEHHO  O3JEKTPOHHBIM  OJOK U
TEH30IPeoOpa3oBaTeb).

Hns 3ammtel matayukoB ot MUIT  HeoOXogumo mpUMEHSTH CHeUanbHbIe Mepbl. Hampumep,
ycTaHaBIMBaTh 0JI0KK Tpo3o3amutel MUJIA-BI'3-301 B menb muTaHUs TaTYMKA C BBIXOAHBIM CHTHAIOM
4-20 MA.

Bricokoe HampspkeHHEe MOKET BO3HUKHYTH TaK)Ke M3-32 HABOAOK B COSIMHUTEIHLHOM Kabene, pu
M3MEHEHUHU TOKA B CUJIbHOTOYHBIX CHJIOBBIX IIETISIX, PACTIOJIOKEHHBIX B HEMOCPEACTBEHHON OIU30CTH OT
COEIMHUTENILHOTO Kabess JaTyuKa.

JlonycTuMoe HampsiKeHHE MEXAYy KOpPIYyCOM M MUTAIOUUMH WU CUTHAJIBHBIMH IIUHAMH,
OTIPEIENIACTCS ANEKTPHUUECKON MPOYHOCThI0 M3oismuu 1o 1.2.22. Otka3 gaTyuka MPOMCXOAUT H3-3a
ANEKTPUYECKOTO UITU TEITIOBOTO Mpo0ost DPD (BBIXOAHOM CUTHAN JAaTYMKa CTAHOBUTCS MPOU3BOJILHBIM U
HE MEHsIETCs [IPU 10Jjaue AaBJICHUs).

3 HenpaBuiibHOe 3JIEKTPUYecKOe MOAK/II0YeHHe 1aTYUKa

OTka3 parymka 10 OSTOW NPUYMHE MPOMCXOTUT, KOTJa TOTpeOHTeNb OIMOaeTcss TpHU
ANEKTPUYECKOM MOAKITIOUYCHUH AaTunKa (CM. mpuiioxenue B).

HGCMOTpH Ha TO, 4YTO B JAaTYUKEC MPEAYCMOTPCHBI HCKOTOPBLIC BUABLI 3alHUT, OAHAKO, OHU HC
MCYEPINBIBAIOT BCEX BAPHUAHTOB HEMPABUIIBHOIO MOJAKIIOYEHHMS Aaruyuka. OTKa3 AaTdydMKa MPOUCXOJUT
M3-3a2 DJEKTPUYECKOTO WM TeIoBoro mnpoboss OPD (BBIXOJHOW CHUTHam JaTyWKa CTAaHOBUTCS
MIPOU3BOJBFHBIM U HE MEHSETCS MIPH M01aue NaBIEHUS U T.I1.).

4 Ionafxanue *KUAKOCTH BHYTPb AaTYNKA

[IpoBonsmmias KHUIKOCTb, NOMAaAas BHYTPb JaTuyuka (B TMOJIOCTh 3JIEKTPOHHOIO OJOKa U
TEH30MPe0oOpa30BaTEINs), BHIBOAUT U3 CTPOS SJIEKTPOHHBIN OJIOK M TEH30MPe0oOpa3oBaTelib.

ITpoHMKHOBEHUE KUAKOCTH B JATYMK OOYCIIOBJIEHO CIEIYIOUMMH MPUUMHAMU:

- HecoOmroieHneM TpeboBaHmii Mo 3aenke kadens (2.2.5);

- HKCIUTyaTallel 1aTuuKa B YCIOBHSAX, HE OTBEYAIOIIUX TPeOOBAHUSAM KAaTErOpPUU pa3MeIleHus 1
rpymmne Biaro3amuTsl (1.1.6, 1.1.7, 2.1.1).

B GonbumHCTBE CllyyaeB MOTPEOUTENN HENPaBUIILHO BBIMOJIHSIOT 33/1€IKYy KaOes:

- IPUMEHSIOT ISl TIOJKITFOUEHHsI OOBIYHBIEC MTPOBOJIA, IJIOCKUN Telle()OHHBIA Ka0elb U T.II., a He
UCTOJB3YIOT Kabemb Kpyrioro cedyenus (cm. m.2.2.5.2 Hactosmiero PD);

- OTBEpCTHE B PE3WHOBOHM TPOKIAIKE CaJbHHUKA BBITIOIHIECTCS MPOU3BOJIBHBIMU (GOPMON U
pa3mepamu;

-yaJsieTcsl pe3MHOBAsI MMPOKJIIA/IKA CATbHUKA MITH JTATYMK IKCIUTYaTUPYeTCs 0€3 KPBIIIKH.

B pesynbTare ykazaHHBIX HapyIIEHUH KOHTAKTHas KOJIOJKA OKAa3bIBAeTCA HE 3aLIUIIEHHON OT
BHEIIHUX BO3/CHCTBUI, B TOM YHCJIE OT TMOMAJaHHs KHUIKOCTH. DIEKTPOMPOBOISIIAS IKUIKOCTh
NoTajaeT Ha KOHTAKTHYIO KOJIOJKY, UCKa)KaeT MMOKa3aHUs JIaTUMKa, TaK KaK MOSIBIISIETCS AIEKTpHUUECcKast
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Llenb, NapajuleJbHas >3JIEKTPUUECKUM MLemsM JAaTduka. lIpm [1oiroM HaxXxoKJIEHUM JKUAKOCTU Ha
KOHTaKTHOM KOJIOAKE IMPOUCXOOUT KOPPO3UsS METAJUIMYECKUX YacTed, HECMOTPA Ha HMEIOLIEeCs
nokpeiTHe. KpoMme TOro, nmocTOSHHOE NPUCYTCTBUE >KMAKOCTH HAa KOHTAKTHOM KOJOJKE IPOBOAMUT K
IIPOHUKHOBEHUIO €€ BHYTpPb Jardyuka. Hamnume KUAKOCTM B TIOJOCTH JaT4YMKa BBI3BIBACT
JJIEKTPOJUTUYECKOE U JIEKTPOXUMHUUYECKOE Pa3pyLICHUE aTlOMUHHUEBBIX IIPOBOJHUKOB, PA3BAPEHHBIX Ha
KpUCTall TE€H30IpeoOpa3oBaTels, KOPPO3MIO METAJUIMYECKMX YacTed | JeTaned, MMEIOIIHUX
AHTUKOPPO3UIHOE MOKpbITHE. [IpoBoAsImas KUAKOCTb, MPOAYKTHI 3JIEKTPOIM3a U KOPPO3UM BBIBOIST
3JIEKTPOHHBIN OJIOK U3 CTPOSI U PE3KO CHUXKAIOT CONPOTUBIIEHNE U3OJISALMH.

DKcIUTyaTanusl 1aTYMKa B YCJIOBHSIX, HE OTBEYAIOUIMX TPEOOBAHMSAM KAaTETOPUH PasMELICHUS U
IPYIIIE BJIArO3alUThl, TAKKE IPUBOIAUT K IPOHUKHOBEHHUIO KUIKOCTH BHYTPb 1aTYMKa C aHAJIOTMYHBIMU
MIOCJIEACTBUAMU. THUIINYHBIEC IPUMEPBI TAKUX HAPYIICHUHN — 3KCIUIyaTalys 1aT4yuKa B yCIOBUAX, KOI/Ia HA
JaTYUK [IOCTOSHHO MONAJAeT BOJA WM KOTa Ha KOPILyCe TaTYMKa IMOCTOSIHHO IPUCYTCTBYET KOHIEHCAT.

5 3arpsizHenne

DTOT BUJI OTKA30B MPOUCXOAUT IPHU:

- 3arpA3HEHUN KOHTAKTOB COSAMHUTEIS AaTUMKa,

- 3arps3HEHUHU U3Mepsemoit cpeasl (2.1.3).

B nepBom ciywae rpssp, nomajnas Ha KOHTAKTHYIO KOJOJKY JAaTyuka, 0Opa3zyeT MpOBOJSLIYIO
ANEKTPUYECKYIO 1IeTlb, apalieIbHYI0 NEKTPUYECKUM IIeTsIM JaTYhKa, U TaKUM 00pa3oM HUCKaKaeT ero
MOKa3aHusl.

Bo BTOpoM ciydae TBEpIble YacTHUIIBI 3arpsA3HEHHON H3MepsSeMOUl Cpelbl, 4Yepe3 BXOJHOE
OTBEpPCTHE IUTYyllEpa IMONaAalT B padouylo IMOJOCTh JaTyuKa, CKAINIMBAIOTCA TaM M, 10 Mepe
HAKOIUICHHUS, YIUIOTHSIOTCS U HAUMHAIOT IaBUTh HA MEMOpaHy, BHOCSA MCKaXEHUS B MOKA3aHUs JaTYHKA.
BrixonHoW HauyanbHBIM CHUTHAI JaTd4dka BO3pACTaeT [0 TaKOrO YPOBHS, YTO  HE MOXET OBITh
CKOMIIEHCUpPOBaH KoppekTtopoMm "HYJIA".

6 OmmoboyHas OpakoBKa

B HEeKoTOpBIX Cilydasix MOTpeOUTeNH OMMO0YHO OPAaKYIOT U BO3BPAIAIOT JATYUKH, KOTOPBIC TIPU
MPOBEPKE y M3TOTOBUTENS HE TIOATBEPKIAIOT CBOM Opak. [IpW4uWHBI, MO KOTOPBIM TMOTPEOUTEINH
omuO0YHO OpakyeT paboTOCIOCOOHBIE JATYUKHU, MOTYT OBITh pa3TUYHBIE.

Camast pacripocTpaH€HHas TpPHYMHA, KOTJIa TOTPEOHTENh, 3aUKCUPOBAB OTKA3 JaTYWKa B
W3MEPUTENBHOMN CUCTeME, He MTPOU3BOIUT aBTOHOMHOM MPOBEPKH AaTYMKa B TaOOPATOPHBIX ycioBusx. B
3TOM cllydae JIo0ble HapyIIeHUs B pab0Te U3MEPHUTEIHLHOW CHCTEMbI, HEUCTIPABHOCTH B JIMHUU CBSI3H U
T.II. MOT'YT OBITh 3a)MKCUPOBAHBI KaK OTKa3 JaT4HKa.

K npyrum npudrHaM ciieryeT OTHECTH:

- DKCIUTyaTallui0 JaTyuKa B YCJIOBUAX (JaBleHUE, TeMIepaTypa) OTIIMYHBIX OT TeX, Ha KOTOphIE
OH paccuuTaH (HampuMmep, JAaTYMK aOCOIFOTHOTO JABIICHUS HUCIOJL3YeTCs KaK JaT4uK H30BITOYHOTO
TABJICHUS);

- TOTIAJ]AHKE JKUJKOCTH Ha KOHTAKTHYIO KOJOIKY (TIPY HAJIMYWU KUIAKOCTU IMOKA3aHUS JTATIHKA
MCKaXKAIOTCS, TIOCTIE BHICBIXAHUS )KUIKOCTH — BOCCTAHABIIUBAIOTCS ).
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IIpunoxenune U
(oGs3aTenbHOR)

Hacrpoiika n onpodoBanue narunkoB MUJIA-15. IIporokosn Mida

Hactpoiika npousBoautcs B ycioBusix jiabopatopun KUIT u A.

OmnpoOoBanue (mpoBepka pabOTOCIOCOOHOCTH) JaTYMKA IPOBOJAUTCS B IPOLECCE €r0 BXOJHOIO
KOHTpOJIS, KaaMOpPOBKM M MEPUOAWYECKOM IMOBepKM — CM. 1. 3 PyKoBoacTBa MO 3KCIUTyaTaluu
M/JIBI".406233.090 PD.

1 [MoaroroBKa 1aTYHKA K MPOBEIEHHI0O HACTPOMKH WM ONIPOOOBAHMS

1.1 Ckauatp ¢ caiita Www.midaus.com wu ycrtanoBuTh Ha IIK mporpamMHoe oOecneueHue
Midal5Tool.

1.2 lMoaxmrounts K IIK ycrpoiicTBo cBsizu. /g maTumkoB ¢ KomoMm BbixonHoro curHana 061,062
ucnonb3oBatb MUJIA YC-408-UART, mis matdukoB ¢ KoaoM BeixoaHoro curdama 063— MUJIA YC-
408-RS485 mmu MUJIA YC-410.

2 Ilopsiiok NpoBeIeHUs] HACTPOIKH

2.1 3anyctuts nmporpammy Midal5Tool.

2.2 Tlocne 3ammycka mporpaMMbl 0TOOpa)KaeTcs OKHO HACTPOMKH JaTyhKa, IOKa3aHHOE Ha PUCYHKE
N.1. na npogomkeHus: paboThl ¢ IpOrpaMMoil HE00X0AUMO YKa3aTh MOPT, K KOTOPOMY MOAKIIIOYEHO
YCTPOWCTBO CBSI3W, HANPSDKEHUE MUTAHUS JAaTYMKA U MPOYUTATh HACTPONKHM MAaTUMKa, HaXKaB HA KHOIKY
«ITpounTtarsy.

MopT noakrcserna COomM14 b OBHoBMTE CiooK
nopTos
Harmpaserue nutaiua (5B ~
IanasoH karmfpoew gammka 0,00 - 600,00 krc/cm?2
Mopor ofHyneHa 5% ot mpranasoxa (30 kof_cm?2)

Touek ycpeaHeHna 1 ES T
Emarmus maMeperua |kro/cm2 v A
Annapamief ewnetp (50 Mo w
Janepxia MeXoy MSMeperAMA (cer) 265 £
Kottponk pmanasona OTHIHO4EH v

Bepaua N0 gamwmia 1.001.000
WaeHmamkaTtop M0 gamwma 1CBE98A2

[ MpounTaTs ” JanucaTte ] [ Boxog l

Pucynok U.1 — OxHO HaCTpOMKM aTyrKa

[Tosnp30BaTento JOCTYIHBI CIEAYIOUINE HACTPOUKH TaTYHKA.

2.2.1 KonnuecTBO TOYEK YCpeIHEHHWsS. 3HAUeHHWE W3MEPEHHOTO JIaBJCHHS IIOJydaeTcs Kak
cpeaHeapu(MeTHUecKoe OT KOJIMUECTBA U3MEPEHUH, YKa3aHHBIX B COOTBETCTBYIOIIEM I10JIE. Y BEIHUEHHE
TOYEK YCPEIHEHHUs NMPUBOJIUT K CIIaKMBAHUIO CUTHAla M PEKOMEHAYETCS Ul MEJJIEHHO MEHSIOLIUXCS
IIPOLIECCOB.

Bpewms 3amepkku BBIXOJHOTO CUTHajla  IOCJE 3alpoca B 3aBHCHUMOCTH OT KOJIMYECTBA TOYEK
yCpeIHEeHHs] U peXMMa armnapaTtHoro (uiIbTpa paccuuThIBaeTCs Mo (hopmysie

T, =25+ 2 x Nyye x Kpyg
['ne:
T, — Bpemst 3a1epKKu (Mc);
N1y — KOJIMYECTBO TOYEK YCPEIHEHNUS (BO3MOXKHBIE 3HaueHus oT 1 1o 255);
Kpap — K03 dHULIMEHT peKkuMa anmnapaTtHoro GUIbTpa, KOTOPBIH paBeH 4 NPy BBIKIIOYEHHOM, U
120 npu BKIIIOYEHHOM anmnapaTHOM (QUIIBTpE.
2.2.2 EquHULBI H3MEpEeHus IS MPE/ICTaBICHUs pe3yabTaTa u3MepeHus. Beioop eauHuI n3mepeHus
IOKa3aH Ha pucyHke 1.2.
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MopT noakrrcuenns comi4 w OBHOBATE CTMCOK
nopToB
Hanprserue nutaHua | 5B w
DOwanazon kanmbpoera gatsuka 0,00 - 600,00 krc/cm2

Mopor ofHyneHus 5% ot manasona (30 kof_cm2)

Touexyopeprerma |1 B
yepsan b4 Koppewuwa Hyna
EanHvus MamMepenna - LE=ITE

AnnapatHi eMneTp Elﬁ\a

Japgepxka MEXIY MSM g’ll‘la 0,265
ar

KoHTponk amanasoHa |psi v

Bepana MO patumia 1.001.000

WpeHmaguiaTop MO na:ram (=]

I MpountaTe ] ’ Janucats ] ’ Brxon ]

Pucynok U.2 — Bei6op enuHuIl H3MEPEHHS

2.2.3 AnmapatHpiii GuiIbTp 00€CIeUnBaeT JAOMOJHUTEIBHYIO (PHIIBTPALIMIO CUTHAJIOB MEPBUYHOTO
npeoOpa3oBarens JaT4MKa M CIIOCOOCTBYET CHIDKEHHIO YPOBHS IIYMOB B pe3yJIbTaTax H3MEPEHUH.
Bxitouenne ¢GuibTpa yBETUYHMBAaET BpeMs, HEOOXOJMMOE JUIsl MPOBEICHHUS W3MEpeHHs. Bo3MoxHbIE
BapHaHTHl BKJIIOUYEHUS PUIBTpa MOKa3aHbl HA pUCyHKe M.3.

MopT nopKroyeHUs Com4 b
nopToE
Hanprsetue nutaHiA |58 £

Iuanazon kambpoera garuka 0,00 - 600,00 kro/cm2

Mopar o8HyneHwa 5% ot manasosa (30 kof_cm2)

=
Touek yopeaHerns 1 E IR
EmHuus nameperin |Kkro/cm2 v faTinka
AnnapaTien ovunstp | ST £
Japepxra mexgy nam| 3“" =

KoHtpons muanasora (60 ML

Bepaur MO pamunia 1.001.000

Woermavkatop MO gamamka 1CB698A2

I Mpountats ] I Janmcate ] I Boxog ]

Pucynox .3 — Br16op anmapaTtHoro GpuibTpa

2.2.4 3anepxka MeXIy U3MEPCHHSIMH — BPEMEHHOW WHTEPBA MEXKIY M3MEPEHUSMHU B PEIKUME
HenpepsiBHOTO m3MepeHud. [locie BbiOOpa KomuYecTBa TOYEK YCPEAHEHHUS M ammapaTHOro (uibTpa, B
OKHE TIOSIBIIICTCS MUHUMAJIbHAS 3aJiepKKa MEXIy H3MEPCHUSMHU. YCTAaHOBKAa MCHBINETO 3HAYCHUS
HEBO3MOJKHA.

2.2.5 KonTposnpe nuamna3zoHa. [IpW BKJIFOYEHHOM KOHTPOJIC IUANa30HA JATYUK OCYIIECTBISET
MIPOBEPKY U3MEPEHHOTO JIaBIIEHUS Ha BBIXOJ] 33 TPaHUIIBI [Uana3oHa U3MepeHus. B ciydae mpeBbIieHus
BEpXHEW TpaHUIBl JUana3oHa HW3MepeHus Ha 5% oT nuamazoHa w Oojiee B KayecTBE pe3yiibTara
u3mepenus Boiaercs kon +INF (cm. mpunoxenue JI). Ilpu Beixoge m3mepsiemoro naBieHust Ha 5% oOT
nrarna3oHa u 0ojiee 3a HUKHIOIO TPAHUIlY JHAla30Ha W3MEPEHHS B KAaueCTBE pe3yjbTaTa M3MEPCHHS
Bbiaercs koA -INF (em. mpunosxenue JI).

2.3 Tlocne U3MEeHEeHHs HACTPOEK JaTuynKa He0OXO0IMMO HaXKaTh KHOIKY «3aIucaThy.

2.4 ]Ins BBIXOJIa M3 OKHA HACTPOMKM AaTyMka HEOOXOIMMO HakaTh KHONKY «BbIXom», mocie 4ero
OyJeT OTKPBITO TJAaBHOE OKHO NPOrPpaMMBbI, B KOTOPOM B JaJIBHEHUIIEM BBIBOJATCS PE3yJIbTaThl
U3MEPEHUM.

3 IIpoBepka gaTyuka

3.1 JIns mpoBeneHUS TTPOBEPKH JaTYMKa TOCIE HACTPOMKH HEOOXOIUMO BBIJIEPKATh JTATYUK BO
BKJIFOYEHHOM COCTOSIHUU B TedeHue 30 MuH.

3.2 HenocpenctBeHHO Tepeq TMPOBEICHHEM W3MEPEeHHH pPEKOMEHAyeTCs TOoAaTh Ha JaT4hK
nasnenue, coctapisitoniee 80-100 % oT BepxHero npezena U3MEepeHHUs.
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3.3 lns cUMTHIBaHUS pPE3YNbTATOB H3MEPEHHUS HEOOXOAMMO HaXaTb KHONKY «3amyCTHTh
cunthiBanuey». Ha pucynke W.4 mpuBeneH mpumep TIIaBHOTO OKHA MpPOTpaMMbl ¢ wHopmamuein oo
HU3MCPCHHOM JIaBJICHUU.

MIDAT5TOOL 1.1 LX)
Wamares  Hacrpoa  Nowouin
o

50 -
40 |

30

[HaBneHue

20 -

10

| | |
T T

17:00 18:00 19:00 20:00 21:00
Bpewms

Pucynok 1.4 — BbiBo1 M3BMEPEHHOTO JaBIECHUS

3.4 [IpoBepka maTyMka 3aKJIIOYAeTCs B IMOJa4e HAa JATYMK JABJICHUS W CpPAaBHEHHE 3HAYCHUS
JaBJICHUs, TOKA3aHHOT'O JATYMKOM, C 3aJaHHbIM. Eciii morpenHocTs u3MepeHus AaBjaeHUs 1aTYMKOM He
MPEBBIIIACT MMOTPEITHOCTH, YKa3aHHOW B MACIIOPTE, IaTYNK CUYMTACTCS paboTOCIOCOOHBIM, a HACTPOIKA
OIpoOOBaHUE — 3aBEPLICHHBIMU.

4 Koppekuus HyJIsl JaTYMKA
4.1 Bo Bcex JaTyMKax NpPeAyCMOTpPEHA KOPPEKIMs CMEIIEHHs] HAa4yaJbHOTO BBIXOJHOIO CHUTHala
(xoppekuus Hyns). Koppekiius BBIOTHAETCS N0 CIEAYIOLIEMY aJIrOpUTMY:
- BBI3BaThb OKHO HAacTpoWKH natyuka (pucyHok M.1). Ecau 10 3T0Or0 mpoBOAMINCH U3MEPEHUS 11O
paszneny 3, HEOOXOIMMO HaxaTb KHONKY «OCTaHOBUTH CUUTBHIBAaHHE». 3aTeéM BbIOpaTh MYHKT
MeHmo «Hactpoitka—HacTpoliika nataukay.
- B OKHE HACTPOMKHM JaTdyMKa Haxarh KHONKY «Koppekuus Hyns natuuka» (pucyHok M.1), mocne
4ero Ha HKpaHe 0TOOPa3UTCs OKHO:

Hoppekuma Hyna aaTumMka

() YeTaHoEKE S3E0LCKMX HACTROEK
(¥) KOppeK.wIA CMBWEHWA HEUAMEHOTD EBDAHDTD CHMHAME AaT4MKE

Y cTaHOBMEHHOE NAENEHME 0| [krocfcm2 -

[ oK ][ Ctmena ]

Pucynok 1.5 — Koppekuus Hyins gaTuuka

- II0JaTh HA JAaTYMK JABJICHUE, PABHOE HIKHEMY IIPEIEIy U3MEPEHUS;
- BBECTM YCTAHOBJICHHO€ 3HA4YCHHE JAABIICHUE B II0J€ «YCTAaHOBJICHHOE [ABJICHHE» M HaXaTb
kHOMKY «OK», mocie yero 6y/ieT BbIJIaHO COOOIIEHNE O Pe3yNbTaTe MPOBEACHUS KOPPEKIIHH.
4.2 ]Ins OTMEHBI BCEX TPEABIIYIIUX KOPPEKIH HEOOXOAMMO BBIOpaTh ITYHKT «YCTaHOBKA
3aBOJICKMX HACTPOEK» U HaKaTh KHONKY «OK».
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[Tpunoxenne K
(o0s3aTeNbHOR)

Hacrpoiika u onpodoBanue narunkos MUJIA-15. IIporokoesa Modbus

Hacrpoiika nmpousBoautcs B ycinoBusx gadboparopun KUIT u A.
Onpo6oBanue (mpoBepka pabOTOCIIOCOOHOCTH) JaTUYMKA MPOBOJUTCSA HA BXOJHOM KOHTPOJE, TpPU
HACTpOIKe U B IpOIlecce ero NepUoANIECKO OBEPKHU.

1 MoaroroBKa J1ATYUKA K NPOBEACHNUI0 HACTPOMKH WM ONIPOOOBAHMS

1.1 Ckavatp ¢ cara Www.midaus.com wu ycraHoButh Ha IIK mporpammHoe obecnedeHne
Midal5Tool Modbus.

1.2 Tlonxmrounts k I[IK ycrpoiicTBO cBsizu. [l maT4ymkoB ¢ KOJOM BBIXOAHOTO curHama 064,
MCIOJIb30BaTh ycTporcTBO cBsizu — MUJIA VC-408 —RS485 wimm MUJIA YC-410.

2 ITopsinok nMpoBeIeHUs1 HACTPOHKH

2.1 Hactpoiika 1aTunka BKIIOYaeT HACTPOHKY HHTep(detica oOMeHa, yCTaHOBKY €IMHUI] H3MEPEHHS
u  mopsaka  nugpoBoro  GWIBTPa,  BKIKOYCHHUE/BBIKIIOYCHHWE  ammapaTHoro  Quiabtpa U
BKJIIOYCHHE/BBIKIIIOUEHHE KOHTPOJIS TUaa3oHa.

2.2 ]lns Hactpoiiku wuHTepdeiica obMmeHa HeoOXxoaumo 3amycTuTh «KoHduryparop naTdmkoB
Modbusy», BeiOpaB mento «Ilyck—IIporpammei—Midal5Tool Modbus—Hacrpoiika» wiau 3amycTus
Configurator.exe wu3 Karanmora, Kyaa ycraHoeieHa mnporpamma Midal5Tool Modbus. Oxkwuo
KOH(}Hryparopa nokasano Ha pucynke K.1.

r‘": Kondurypatop gatumkos Midal5 Modbus v.1.2.7 1
Bummanme! lNpoeepbTe uto noaxnwoyeH Tonbko OIMH naTtumk
MNapameTpbl nepenaun Hosbie napameTpel nepeaaum
Mopt [COM7 v] CkopocTs [28800 v]
CxopocTs [28800 v] YetHocs [qemocm (Even) 'J
YemHocTs ]l-lemocm {Even) v] Pexum [RTU v ’
Pexum ]RTU v} CeTesoit uageHMdMKaTOp |2 =

3anucate

HacTpoiika sHepropexmuma

3nepropexmm | MoHwxeHHoe noTpebneHue v J

’ 3anmcate ]

Pucynox K.1 — OxHo xoH(puryparopa

Hacrpoiika untepdeiica 0OMeHa OCYIIECTBIISIETCS MO CIEAYIONIEMY alTOPUTMY:

- TOJAKJIIOYHUTH JATUMK K YCTPOMCTBY CBSI3H;

- B paznene «[lapamerpbl nepenaum» ykasarh IOpT, K KOTOPOMY MOJIKJIFOUEHO YCTPOMCTBO CBS3H,
W 3HAYEHHUS CKOPOCTH OOMEHa, KOHTPOJISI YETHOCTH M PEKMMa MPOTOKOJIA, YCTAHOBICHHBIC B
HOJKIFOYEHHOM JATYHUKE;

- B pazuene «HoBble mapamMerpnl mnepegaym» YCTAHOBUTBH KeJaeMble 3HAUYCHHS CKOPOCTH
0o0MeHa, KOHTPOJISI YeTHOCTH, PEKHUMa MTPOTOKOJIA M CETEBOTO MACHTH(HUKATOPA;

- HaXaTh KHOMKY «3anmMcaThby, MOCie 4ero 0yaeT BbIIaHO COOOIIEeHHe ¢ MPOCh0oii 0 mepe3arpys3ke
JaTYMKa,
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- HEe 3aKpblBas OKHAa C COOOIICHHEM, IMepe3arpy3uTh AATYMK KPATKOBPEMEHHBIM OTKIIOUYEHUEM
MUTAHUS;

- Haxare kHONKY «OK», mocie uero Oyaer mpousBeeHO MOBTOPHOE YTEHHUE HOMEpa JaT4uKa, C
HCIOJIb30BAHUEM HOBBIX MapaMeTpoB MHTepdeiica, U BbAAHO COOOIIEHUE O pe3yJsibTaTe 3alucu
1apaMeTPOB.

- Ilo ymomuaHui0 JaTYMK HAXOAMUTCS B PEXKUME HOPMAIBHOTO SHEPronoTpeOsieHusi, B ciydyae
HeoOXoIuMOCTH mepeBecTd JaTuuk B pexuM IloHm:keHHOe moOTpedieHue MO>KHO
BOCIIONIb30BaThCsl pasneniom HacTpoiika sHeprope:kmma, Ui 3TOrO0 HEOOXOAMMO  BBIOPATh
HEOOXOIMMBIM PHEPrope’kMM M HaKaTh KHOMKY «3amucarb». B cinyuae ommOku: «/laTuuk He
OTBEUaeT», yOeAUTECh YTO HACTPOUNKHU yKka3aHHBIC B «[lapameTphl mepenauny ykKa3aHbl BEPHO.

2.3 Jlns  HACTPOWKHM €IWUHUIl H3MEpPEHUs, pekuMma ycpeaHeHus uudpoBoro  ¢GuibTpa,
BKJIIOYCHUS/BBIKITIOUEHHSI  allapaTHOro (MIbTpAa W BKJIIOYEHUS/BBIKIIOYCHUS KOHTPOJS JMara3oHa
HEOOXOAUMO 3allyCTUTh MPOrpaMMy MOHHUTOpHHTA, BbiOpaB MeHio «Ilyck—IIporpammei—Midal5Tool
Modbus—Monutopunr» uiam 3amyctuB Visualizer.exe W3 Karajora, Kyla yCTaHOBJIEHAa IMpOrpamma

Midal5Tool Modbus. ITocie 3Toro Ha 3KkpaHe MOSIBUTCS OKHO IOKUCKA JaTYMKOB, IIOKa3aHHOE HA PUCYHKE
K.2.

'_': Modbus Mowck gatunkoe B cetn v 1.2.1 EI =] @
HanprxeHue nuTasuA (3,38 + | JHepropexiam | HopmansHsii - |

[lapameTpel nepenaun

Mopt |COMT - lEI YemocTs |'-|ETHDCTP1{E‘U'EI'|} v|

CropocTe | 19200 - | Pexama | RTU - |

@ ABTOMETMYECKMIA NOWMCH

Y¥razaTe EpY4UHYD

Mpurep: 2-5, 7, 8-10

Mowck

WoeHmagwcatop  Homep T JHEQrOpEXMM

| oK || Bowoa

Pucynoxk K.2 — OkHo noucka JaT4ukoB

B okHe moucka 1aT4uKOB HEOOXOAUMO YKa3aTh MOPT, K KOTOPOMY MOAKIIFOYEHO YCTPOIMCTBO CBS3H,
napaMeTpsl nepefadyd M crnocod moucka aatdukoB. [Ipym aBTOmMaTuyeckoM pexkuMe IMOUCK Oynaer
BBITOJIHATHCS 110 BCEMY JIMANa30Hy JOMYCTUMBIX CETEBBIX MaeHTH(HKaTopoB (0T 1 1o 247). B pyunom
PEXHUME CITUCOK CETEBBIX UIEHTU(PUKATOPOB HEOOXOAUMO BBECTH B COOTBETCTBYIOILEM IOJIE.
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B ciydae ecnu ycTpOHCTBO CBSI3M OBUIO MOAKIIIOYEHO IOCIHIE 3aIlyCKa MPOTrpaMMBbl, HEOOXOIUMO
Ha)XKaTh KHONKY C JBYMS CHHUMH IPOTHBOIIOJIOXHO HAlpaBIEHHBIMU CTpPEIKaMH s OOHOBIICHUS
crmucka COM-niopToB.

BeiOepure sHepropekum, B KOTOPOM pabOTarOT JAaTYMKHU (IO YMOJIYAHUIO JATUYUKU HAXOIATCA B
pexxume «HopManbHBII»), B KakoM pexHMe padoTaeT KOHKPETHBIH MaTyuk, OyaeT oToOpakeHO B
TpPETheM CTOJIOLE B CHMCKE HalJIEHHBIX IaTYUKOB. B cilyuae HECOOTBETCTBUS PEAILHOIO SHEPropekuma
U YKa3aHHOT'O B HACTPOMKax: NaT4MK B pexxuMe «HopManbHBIN», B HACTPOHMKAX YKA3aHO «IIOHHKEHHOE
notpelieHue» - JaHHble JaBJIeHUs OyAyT HOpPMalbHO CUMTHIBATbCA, HO H3-3a OTHPABKM KOMaHJbI
JaTYNKy Ha 3allycK H3MepeHHus (HEOOXOAMMBIM B pEeXHME MOHWKEHHOTO 3SHEPrornoTpeOIeHus)
MUHHMMaJIbHBII HHTEpBal ONpoca JaT4yruka OyaeT HeMHOro Oosbiue. B 0OpaTHOM HampaBieHUH, KOrja B
HACTpoWKax ykazaHo «HopmanbHBINY», a JaTYMK B PEXKHUME «TOHIKEHHOE MOTpeOsieHre» AaTuuk OyneT
BBIIaBATh IIOCTOSHHOE HEKOPPEKTHOE 3HAYEHHE, T. K. IEPEll 3allpOCOM HE OTIPABIAETCS KOMaHAA Ha
U3MEpEHHE.

Ilouck HaumHaercs mnocne Haxartusa KHonku «llowck». CnuMcoxk HalJEHHBIX JaTYUMKOB
ortoOpakaeTcsi B TaOJIUIIE, PACTIONIOKEHHON B HIDKHEH 4acTH OKHa moucka (pucyHok K.2)

ITocne Toro kak Bce maTYMKHA OynyT HaACHBI, HEOOXOAUMO HaxxaTh KHOMKY «OK». s xaxmoro
JaT4YrKa Ha SKpaHe OyaeT 0ToOpakeHO OKHO, TIOKa3aHHOe Ha pucyHke K.3.

0.2088 Mal_ose | 2w

T T T
044 : :

02 1

00

| | | |
T T T
54:30 55:00 55:30 56:00

Pucynok K.3 — OkHO MOHUTOpHHIa 1aBJICHUS

Macmrab rpaduka 1o ocu IaBiaeHHUs onpenensercs aBToMatnyecku. Macmral no ocu BpeMEHU U
MHTEPBAJl OIIPOCa HACTPAUBAIOTCS C MOMOLIBIO COOTBETCTBYIOIIMX KHOIOK. B JIEBOM BEpXHEM Iy OKHa
MOHHUTOPHHIa HAXOJAUTCS KHOIIKA BbI30Ba MEHIO, KOTOPOE COAEPIKUT CIAEAYIOLINE MYyHKTHI:

— HACTpOMKa JaTYMKa;

— KOppEeKLHs HyJS AaTYUKa;

—  YHOPSIIOYMUTH OKHA;

— YCTaHOBUTH TEKYLIUI MHTEPBAJ OMpoca JIsl BCEX JaTUYUKOB;
— YCTaHOBUTb TEKYIIUI MacIITad BpeMEHH JJIs BCEX JIaTUUKOB;
—  BBIXOJ;

— CIpaBKa;

— O IporpaMMe.

Ecnu npu 4TeHnn U3MEPEHHOTO JaBJICHHS BOSHUKHET OIMMOKA, TO BMECTO 3HAUYEHHUS U3MEPSIeMOro
naBiieHus Oyzner oToOpaxkeHo coobmenue «Omudka». bonee noapodHy0 HHPOpPMaILHIO MOKHO YBUIETh
BO BCIUIbIBaIomiei mopackaske. [y ee oroOpakeHHs HEOOXOOUMO HaXKaTh JEBOW KHOMKON MBIIIH Ha
COOOIIEHNN.

Jlis M3MEHEeHUs eIWHUI] U3MEpPEHHUs, Mopsiaka MUPPOBOro (GHUIbTPa, BKIIOUYEHUS/BBHIKIIOYCHUS
anmapaTHOro (QWIbTpa W BKIIFOUCHHS/BBIKIIOUCHUS KOHTPOJIS JUara3oHa JaTdyhka HEOOXO0IUMO BhIOpATh
myHKT MeHio «HacTpoiika naTdumka» B OKHE, COOTBETCTBYIOIEM 3TOMY naTuMky. Ha skpane Oyner
0TOOpaX€HO OKHO HACTPOMKHU JaTunKa, MokazaHHoe Ha pucyHke K.4.
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e o

Hactpoiika aatumka

Homep TeHsonpeobpasosatens 346103
[nanasoH 0-1MIlla

EmHnubl nsmeperns [ MMa v ’
MNopsaock LWMPPOBOro PUNLTPa 1 =
AnnapaTHblil dUNLTP [SOFLL V]
KoHTpone aanasona [BKHIOH&HO V]
Bepcwua MO pamumka 1.003.003
WpermpukaTop MO patuwka 09D6B836
KonuyecTso obHyneHuin aatumka 9
l OK | ' Omvena

Pucynok K.4 — OkHO HacTpoiiku gaTynka

ITonp30BaTento TOCTYIHBI CIEAYIOIME HACTPOUKH JaTUUKa.
2.3.1 Equnuiel n3MepeHus AJs NpeICTaBIeHus pe3yabTata u3MepeHus. Beioop eauHul u3smepeHus
nokasaH Ha pucyHnke K.5.

= o

Hactpoiika gatunka

Homep TeHsonpeofpasosatens 346103
OnanasoH 0-1Mlla

EaMHWLLI M3MEpeHnA [Ml'la v]
Mopsaok oB0ro puns |12
PRAOK LAPD Pu e
AnnapaTHblit PUnbTP Bap
Psi
KoHTpone manazoHa Kr/cm2

MM pT.CT
5

WaermipmkaTop MO patumka 09D6B3836

Bepcua N0 patumka

KonuuecTso o6HyneHuit aaTumka g9

[ OK H Omvena ]

Pucynok K.5 — BeiOop eannui usmepenus

2.3.2 B natunke peann3oBaH HU(PPOBOI OAHOPOIHBIH HEPEKYPCUBHBIN (QUIIBTP, 0OECTIeUNBAIOLIHIA
JIOTIOJTHUTENbHYIO (MIBTPALIMIO CUTHAJIOB MEPBUYHOrO MpeoOpa3oBaTens JaTuMKa M CIIOCOOCTBYIOIIMN
CHIDKEHMIO YPOBHS IIYMOB B pe3ynbTaTrax uzMepenus. Ilopsanok guiabTpa 3aaercs B COOTBETCTBYIOIEM
rmoJie OkHa HacTpoiku (pucyHok K.4).

2.3.3 Koutposns auanazona. Ilpu BKIIOYEHHOM KOHTpOJIE AMANa3oHa JaTyMK OCYIIECTBIISET
MIPOBEPKY M3MEPEHHOTO JIABJICHHUS HA BBIXOJI 32 TPAHUIIBI TUara3oHa u3MepeHus. B ciydae npeBbimeHus
BEpXHEH TIpaHMIbl M3MepeHus Ha 5% oT auama3oHa M Oosiee, B KauecTBE pe3ylbTaTa H3MEpEeHUs
Boigaetcs koa +INF (cm. m.7.2.1 mpunoxenuss «My). Ilpu BbIxone u3mepsemoro naBieHus Ha 5% OT
auanazoHa M Oojiee 3a HIDKHIOIO TPaHUIly JHMana3oHa M3MEpPeHHs] B KAaueCTBE pe3ysbTaTa M3MEpeHHs
BoiTaeTcs koA -INF (cm. 11.7.2.1, mpumnoxxenust «M»).

234 Ouietp obecreuuBaeT  JONOJHUTEIbHYIO  (QUIBTPALMIO  CUTHAJIOB  MNEPBUYHOTO
npeoOpa3oBareisl JaT4MKa U CIIOCOOCTBYET CHIDKEHHIO YPOBHSI IIYMOB B pe3yJibTaTaX H3MEPEHH.
Bxitouenne ¢uibTpa yBenTMUMBaeT BpeMs, HEOOXOJUMOE JUIsl NMPOBEIACHHS HM3MepeHHs. Bo3MoxHbIE
BapHaHThI BKIIOUEHUS QUiIbTpa: BeIKItoueHo, S0, 600,
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3 [IpoBepka naT4yuKa

3.1 Jlns mpoBeAeHUsT MPOBEPKH JaT4YMKa IOCIE HACTPOWKHM HEOOXOAMMO BBIACPKATH JATYMK BO
BKJIFOYUEHHOM COCTOSIHUU B TeueHue 30 MUH.

3.2 HenocpencTBeHHO TMepe] TMPOBEICHHEM H3MEPEHH pEeKOMEHAyeTCs ToJaTh Ha JaTyhK
nasnenue, cocrapistromiee 80-100 % ot BepxHero npezeia u3MepeHus.

3.3 [IpoBepka AaTyMka 3aKJIIOYaeTCs B IMOJaue Ha JATYMK JABJICHUS W CpPAaBHEHHE 3HAUYCHUS
JaBJICHUS, TOKa3aHHOTO JaTYMKOM, C 3aJaHHBIM. Pe3ynbpTaTsl HM3MEpeHHs sl KaXJOro JaTdhKa
0TOOpaXKaroTCsl B COOTBETCTBYIOIEM 3TOMY JaTUYMKY OKHE MOHUTOpHHTa jaasienus (pucyHok K.3). Eciu
HOTPEITHOCTh M3MEPEHUS AAaBJICHUS AaTYMKOM HE MPEBBIMIACT MMOTPEHIHOCTH, YKA3aHHOM B MAcropTe, TO
JaTYUK CYUTAETCS pabOTOCIIOCOOHBIM, a HACTPOHKA M ONIPOOOBAHHE — 3aBEPILICHHBIMHU.

4 Koppekuusi HyJIsl JaTYUKA
4.1 Bo Bcex JaTyMKax MPEAyCMOTpPEHA KOPPEKIIMS CMEIICHHUsS HA4ajJbHOTO BBIXOJHOIO CHUTHala
(xoppexuus Hy1s1). Koppekuust BBIITOIHAETCS O CIEAYIOIIEMY alllOPUTMY:
— BbIOpaTh B OKHe MoHUTOpuHTa aasieHus (pucyHok K.3) mynkr menio «Koppekuus Hyms
JaTYMKa», I0CJIE YETO Ha S3KpaHE 0TOOPA3UTHCS OKHO:

KoppeKkuua Hyna gatumKa

C) YcTaHoBKa 3aBOACKWR HacTpoeK
<§ KOpDEKLlHR CMELWEHUA Ha4YaNbHOro BbIX0AHOM0 CUrHana Aarvyuka

YeraHoBneHHoe AaBneHue 0 MNa |3

l 0K ]l OtmeHa ]

Pucynok K.6 — Koppekuust Hyns natunka

— TIOJaTh Ha JATUMK JIaBJICHUE, PAaBHOE HIHKHEMY TIPEIEITy U3MEPEHHUS;
— BBECTU YCTAaHOBIIGHHOE 3HAYEHUE JaBJICHHUS B TMOJie «YCTAaHOBIECHHOE MAaBIIEHHWE» U HaXKaTh
kHONKY «OK», 1mociie yero OyneT BbIIaHO COOOIICHHUE O PE3YJIbTaTe MPOBEACHHS KOPPEKITUH.
4.2 JIns OTMEHBI BCeX MPEIbIAYIIUX KOPPEKIUH HEoOXOaUMO BBIOpaTh MYHKT «YCTaHOBKA
3aBOJICKUX HACTPOEK» M HaXKaTh KHOMKY «OK».
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[Tpunoxenue JI
(o0s3aTeNnBbHOR)

IIporokoa oomena Mida
1 Onucanne nporoxosaa Mida

1.1 TIporokon Mida onpenensier CTpyKTypy COOOIICHHIH, KOTOpas UCHOJIB3YeTCsS U PACIIO3HACTCS
YCTPOHCTBAMH, TIOJKITFOYAEMBIMH K KaHAJTy Mepeiadn JaHHbIX (MarucTpaad Ui JMHUU CBSI3H).

1.2 ITpotokon Mida omuceiBacT Crmocod 3ampoca YCTPOWCTBOM JOCTyNa K IpeoOpa3oBaTeiisiM,
Croco0 OTBETA Ha 3aMpOChl, METO/IbI ONPEACICHHS OIMOOK U PEaKIK Ha OMIUOKH.

1.3 Mida ycraHaBiuBaeT, KaKk YCTPOWMCTBAa PACIIO3HAIOT IMpPEJHA3HAYCHHBIC Ul HUX COOOLICHUS,
OTIPENIENIAIOT TPEANUCAHHBIE UM JICHCTBHS, BBIACISAIOT JNAaHHBIC WIM MHPOPMALUIO M3 COOOIIEHHH, a
TaKXe KaK yCTpoHcTBa (POPMUPYIOT OTBETHBIE COOOIIEHUS.

1.4 Mida npeamonaraet 0JlHO aKTHBHOE YCTPOMCTBO B JIMHUM (MacTep — Master) 1 0JIHO TaCCUBHOE
HOAYMHEHHOE YCTPOUCTBO (TI0TYMHEHHBIH — Slave).

[Ipumeuanue- lngunrepdpeiica UART B MOMEHT 1oiaun HAaPsHKEHUS MTUTAHUS HA  JTATYUK
Ha BxoJe RX (cm. pucyHok B.2 mpunoxenus B) noskeH npucyTCTBOBaTh BHICOKUN YPOBEHb (€IMHUIIA)
curHasna. MHaue AaTyWK NEpeXOAMT B PEXKHMM HENPEPHIBHOW Iepenadd JaHHBIX U HE pearupyer Ha
3aIpOoCHl.

2 ®u3nyecKne XapaKTepuCTHKH KaHAJIA Mepeaavy JaHHbIX

2.1 Crioco6 nepeauu JaHHBIX — ACHHXPOHHBIN TOTYAYTUICKCHBIM.

2.2 Cxopocth puxcupoBanHas — 9,6 Koox.

2.3 ®opmar nochuIkM (Kajapa) GUKCUpOBaH (CM. pasaen 4).

2.4 MakcumalibHOe  pacCTosiHME Tieperadn Oe3 moBToputenel s uHTepdeiica UART He
6omee 20 M.

3 O0MeH co001eHNSIMH B JIMHUHU CBA3U

3.1 TIporokon Mida mompa3ymeBaeT HalW4yWe B JIMHHH TOJBKO OJHOTO BEAYIIErO0 YCTpOMCTBA
(Master) u ogHOTO IOAYMHEHHOT'O WJIM BEIOMOTO ycTpoiicTsa (Slave).

Komanano-unbopManimoHHbiii 0OMEH COOOIICHUSMH B JIMHUM CBS3H PEAU3YyeTCsl MO METOAY
Benymuii-sefoMbii (Master — Slave) B makeTHOM peXuMe M0 MPUHIIMITY «3alPOC-OTBET», MPU KOTOPOM
TOJNILKO Master MOXeT HadaTh oOMeH (BblOaTh 3ampoc). [lomunHenHoe ycTpoiictBo (Slave) mo 3ampocy
BEIyIIEro MPUHUMACT JaHHBIC, TIepeacT 3anpaniuBacMble JaHHBIC WM BBITOJHICT YKAa3aHHbBIC BETYIIIHM
JEUCTBUS.

3.2 lanmmatBa TpOBEICHUS OOMEHa BCerja HMCXOJUT OT BEAYIIEro ycTpoicTBa. Bemomoe
yCTPOMCTBO BCera ciymaet TuHuio cBs3u. Master momaer 3ampoc (1ockuika, Mocie0BaTeIbHOCTh 0aiiT)
B JIMHUIO W MEPEXOJHUT B COCTOSIHHE MPOCITYIIUBAHUS JTUHUH CBSI3H. BeomMoe yCTpoOMCTBO OTBEYaeT Ha
3armpoc.

3.3 Master MOKeT TmepenaBaTh CIEQyIOIIee COOOIIEHHEe Cpa3y IO TONYYeHHIO OTBETa Ha
npenpiayiee (JIn6o Mo OKOHYaHUIO BPEMEHU OKUIAAHMUS).

3.4 TIpy HEBO3MOXXHOCTHU BBHITIOJTHUTH NpeanucaHHbie neicTBust Slave dhopmupyer coobmierne 06
OIMOKE M OTCHIJIAET €r0 Kak OTBETHOE COOOIIICHHUE.

4 ®opmar kaapa
4.1 Kanpsl 3ampoca U oTBeTa 1o mpotokony Mida umeroT GpukcHpoBaHHBIH (OpMaT U COAEpIKaT
CIIeyIOIIIMe TIoJIsl, MpuBeaeHHBIe B Tabmuie JI.1.

Taonuma JI.1

Jnuna Kon KonTponbHas cymma
cooOmieHns | QyHKIMH Hapie (CHS)
1 Gaiit 1 GaiT or 1 no 252 Gaiit % Oaiira v
Miagmmi | crapmmit

— JJIMHA COOOIIEHHMSI — KOJIMYECTBO OalT B cooOmennu. OTBET TaKKe HAYMHAETCI C JUIMHEI
COOOIIEHUS, KOTOPOE HE MOXKET OBITH OOJIbIIe 255 OailT.
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— Koa (GYyHKHUHM — ONIMOHAJIbHOE IO0JIe, KOTOPOE COOOINAaeT BEJOMOMY YCTPONCTBY Kakue
JTAHHBIC WM BBITIOJIHEHHE KAKOTO JACHCTBHUS TpeOyeT OT Hero Bemyllee ycTpoicTBo (Master).
B oTBeTe MOXKET OTCYTCTBOBATS;

— JaHHbIe — HAOop OaiiT, copepkallue TaHHbIE HEOOXOAUMbIE TOAYNHEHHOMY YCTPONCTBY AJIs
BBITIOJIHEHUS 33JaHHOW MacTepoM (YHKIMH WM (B OTBeTe) MHGPOPMALMIO O pPE3ysbTaTe
BBITIOJTHEHUS YKa3aHHbBIX JeicTBUil. [{nrHa u dopmaT mosst 3aBUCUT OT HOMepa (PyHKINU;

— KOHTPOJIbHAsI CyMMa — KOHTPOJIbHAs CyMMa BCeX NMpeAblAyIMX nojieil kagpa. KonrposbHas
CyMMa HCIOJIb3YeTCsl MPUHUMAIONIEH CTOPOHOH Al KOHTPOJS MPUHATONH MHPOpPMaLuu Ha
npeaMeT OOHapy)KeHHs OMIMOOK Tmepenaud. AJNTOpUTM pacyeTa KOHTPOJIBHOM CyMMBbI
MIPUBEJECH B pasjelie 5.

4.2 ®opmar kaxaoro Oaita ykaza B Tabmurie J1.2.

Taomnumga JI.2

XapakTepucTuka 3Hauenue
Cucrtema KOAMPOBAHMS 8-Mu OMTOBAs ABOMYHAS
Craprt 6ur 1
Yuciio OUT JaHHBIX 8
KoHTpoJb yeTHOCTH HET
Cron 6ut 1

5 PacyeTr KOHTPOJIbHOI CyMMBbI M BO3MOKHbIE OIIMOKHU

5.1 Bo BpeMsi oOMeHa JaHHBIMU MOT'YT BO3HUKATh OLUIMOKH JIBYX THUIIOB:

— KOMMYHHUKALIMOHHBIE OIINOKH, CBSI3aHHBIE C UCKAKEHUSAMHU IpH Nepeade (TpaHCHOPTUPOBKE)
JAHHBIX;
—  OomuOKM PYHKIIMOHUPOBAHHSL.

5.2 KoMMyHUKaIIMOHHBIE OIIMOKK OOHAPYXMBAIOTCS TPH MOMOIIM KOHTPOJIBHON cyMMmbl. [lpu
OOHapyKEHUH OIIMOOK COOOILIECHHE CUUTACTCS HEJAOCTOBEPHBIM, U B ClIyyae NMPUEMa €ro MOJYUHEHHBIM
ycrpoiictBoM (Slave) BblmaeTcsi cooTBeTCTBYIOIee coobmienne o0 ommbOke. B stom cimyuae Master
MO’KET OpraHW30BaTh IOBTOPHYIO Mepeiady, IM00 MpeInpUHATh IpYyTrue AeHCTBHSL.

5.3 Anroputm pacyera KOHTpoIbHON cymmbl (CHS) BkiTtowaeT cnenyromuii mopsiok 1eiCTBHMA:

- 3arpy3uTth B 16-6utHsIi peructp (nanee CHS-peructp) snauenne 0X0000. B aTom peructpe
Oy/IeT XpaHUTHCS Pe3yabTAT BEIYUCICHHSI KOHTPOJIBHOW CYMMBI.

- BBINMONHUTE Oneparuio «CloKeHue» MeXay nepBeIM O6aiiToM coodienus u CHS-perucrpom.
Pesynbrar momectuts B CHS-peructp.

- IloBTOopuTh WIAr 2 11 Bcex 6alT cooOIIeHus, KpoMe OaUT KOHTPOJIBHOM CyMMBI.

- Bemouauts onepanuio «HE» st CHS-peructpa. Pesynbrar nomectuts B CHS-peructp.

- YBenuuuts Ha «1» 3Hauenne CHS-perucrpa.

PesynbTar BEIUMCIIEHUS] KOHTPOJIBHOM CyMMBI OyzieT HaxonuThest B CHS-peructpe.
5.4 ®parMeHT NporpaMmsl, UCTIOJIb3YEMOH JUIs pacueTa KOHTPOJIbHON CyMMBI:

I/ buff — 6ydep ¢ coobreHnem
INT16U CalcCHS(INTO8U *buff)
{
INT16U summ = 0;
if (buff)
{
for (INTO8U i = 0; i < buff[0]-2; i++)
summ += buff[i];
summ = (~summ) + 1;
}

return summ;
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5.5 KonTpopHast cymMmMa IiepeaeTcs B JHHHUIO CBS3H, HauMHast ¢ Mutajamiero 6aira (cm. tabum. JI.1).
5.6 CooOmienust 06 ommOKkax MMEIT cieayromuid Qgopmar, nmpuBefeHHbIM B Tabmune JI.3. B
tabmuie J1.4 mepeunciieHsl BO3MOYKHBIE KOJBI OMIMOOK C MX OIMCAHHUEM.

Taomnuma JI.3

Jnuna KontponbHas cymma
COO0OIIeHHUS Kon ommbicu (CHS)
0x04 1 Gaiir 20aiita___
MIIaIIIUI ‘ CTapIINH

Taonunga JI.4

Kon Ha3zBanmue
OIIHOKH

0x00 Hert ommboxk

0x01 HekoppekTHbIii hopmMaT KOMaH bl

0x02 OmnOka YTeHus JaHHBIX

0x03 OmuoOKa 3armcy JaHHBIX

0x04 HekoppekTHas KOHTpOJIbHAA CyMMa

6 Komanabl npoTokosia Mida

6.1 [IporpammHOE oOecrieueHUE JaTIYMKa MOAJIEPIKUBACT IIECTh KOMaH/I.

6.1.1 Yrenue 32-OMTHOrO BEHICCTBCHHOIO 4YHCIA C IJIaBarOIIeH 3amsaTod (manee wwcina FP) u3
Flash/EE — kox ¢ynkuuu 0X00. dopmar 3anpoca npuseaeH B tadiuiie JI.5. @opmat orBeTa — B TabimIe
JL.6.

Taomnuma JI.S

Jnunaa Kon KonrtponbHas cymma
CO00IIeHUs byHKITIN Howep uncia (CHS)
0X05 0X00 1 Gaiir 20aiita
MJTQIIIHN \ CTapIIHiA

Taonuma J.6

Jnuna KoHnTtponbHas cymma
N — Pesepn 3HaveHHe yncia (CHS)
0x08 0X00 4 Gaiira 20aifra___
MIagmmii | crapmmit

3nece u panee Qopmar uyuciaa FP momHocTthio coorBerctByeT cranaapty IEEE754. Bo Bcex
COOOILECHHUSAX TEpPBBIA OaNT COAEpKUT MIIaIUi OalT maHTHCCH uucna FP. Hike mpuBenen mpumep
komaa (s [1K paboraromux B hopmare little endian), mo3Bosnsromnuit monyunts FP 4nciio u3 oTaenbHBIX
0aiiT coOOIIeHNUS:

typedef union

{
INTO8U fbyte[4];
FP32  value;

} FP32EXxt;

FP32 GetFP32Value (INTO8U *Msg)

{
FP32Ext Var:;
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Var.fhyte[0] = Msg[2];
Var.fhyte[1] = Msg[3];
Var.fhyte[2] = Msg[4];
Var.fhyte[3] = Msg[5];
}

6.1.2 3ammce unciaa FP Bo Flash/EE — kox dyukmmuu 0X01. ®opmar 3ampoca npuBeacH B TabIMIle
JL.7. ®opmar oTBeTa — B Tabnuue J1.8.

Taomnuma JI.7

Hnuna Kon KonTposbHas cymma
N - by Howmep uuncna 3HayeHue yncina (CHS)
0X09 0x01 1 Gaifr 4 Gaitra 2bafita__
MIIa I \ CTapIIMi

Taomnuma JI.8

Hnuna KonTposbHas cymma
O — Pesynbrar 3anucu (cM. Tabnuiry A.S) (CHS)
0x04 1 Gaitr 2 Oaiita .
MITa I \ CTapIIHiA

6.1.3 Urenue uncna FP u3 RAM — kon ¢pynkuuu 0X02. dopmar 3anpoca npuseneH B Tadnuie J1.9.
®opmar orBeta — B Tabmnuue JI.10.

Taomnuma JI.9

Jnunaa Kon KonrtponbHas cymma
COO0IIeHUs byHKITIN Howep tmcra (CHS)
0x05 0x02 | Gaiir 2 Gaiira .
MITaIIIAI \ CTapIIIHiA

Taomnuma JI.10
JlmmHa

KonTtponbHast cymma

P — Pesepn 3HaveHue yncia (CHS)
0x08 0x00 4 Gaitra 2 Oaifta_
MJIaAIInu ‘ CTapmunu

6.1.4 Yrenue Gaiita u3 Flash/EE — kox ¢pynkunu 0X04. dopmart 3anpoca nprsezeH B Tadmume JI.11.
dopmar oTBeTa — B Tabymie JI1.12.

Taoaxuma J.11

Hnuna Kon . KonTposbHas cymma
COO0IIeHNs byHKITIN Howep baiita (CHS)
0X05 0x04 I Gaifr 20iita__
MIagmmi | crapmmit

Taonuma J1.12
Jnuua
COOOIIIEHHS

0x05 0x00 1 Oalita

KontponbHas cymma
(CHS)
2 Gaiita
MJIaJIIIU I ‘ CTapIIui

Pezeps 3HaveHue Oaifta
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6.1.5 3ammce Gaiita Bo Flash/EE — kox dyrkium 0X05. dopmart 3anpoca npuBeseH B Tadmuie JI.13.
dopmar oTBeTa — B Tabimie J1.14.

Taomnuma JI.13

Hnuna Kon . . KonTposbHas cymma
N — yHKLH Howmep Oaiita 3HadeHue Oaiita (CHS)
0X06 0X05 1 Gaitr 1 Gaiir 2 0aiita_
miagumii | crapmmii

Taobanuna JI.14

Hnuna KonTposbHas cymma
N — Pesynbrar 3anucu (cM. Tabnuiry A.S) (CHS)
0x04 1 Gaifr 20aiita_
MITa I \ CTapIIHiA

6.1.6 Urenue skcnoneHnuanpHoro ymciaa u3 Flash/EE — xonx ¢yrkmuu 0X08. dopmar 3ampoca
npuseneH B Tabmuie JI.15. @opmar orBera — B Tabmuie J1.16.

Taomnumnma JI.15

Jnunaa Kon KonrtponbHas cymma
CO00IIeHUs byHKITIN Howep tmcra (CHS)
0x05 0x08 | Gaiir 2 Gaiira .
MITaAIIAR \ CTapIIUA

Tadbnauma JI.16
JlmmHa

KOHTpOJ’ILHa}I CcymMMa

O — Pesepn 3HaveHHEe ynca (CHS)
0x08 0x00 4 Gaitra 2 Oaifta_
MJIaAIInUu ‘ CTapmunu

7 Onucanmne JaHHBIX JATYHKA

7.1 Onucanue uucen FP Bo Flash/EE ¢ yka3anuem pexuma jgoctymna npuBeneHo B tadmume JI.17.
IIpu mombITKE YTEHUS/3alMCH YUCEN C HOMEpPAaMH, OTIMYHBIMH OT NPHUBEICHHBIX B TaOIMIE, AATUUK
Oyzmer BbIaBaTh cooOmeHne o0 ommbOke ¢ komom omuOkm 0X01 (cm. pasmen 5.6). AHamormyHoe
cooO1ieHne OyeT BblIaBaTh MPU MOMBITKE 3alUCH YHUCEII, JOCTYMHBIX TOJIBKO JUISl YTEHUS, U IIPU 3aIIUCH
HEKOPPEKTHBIX 3HAYCHUM.

Taonuma JI.17

Howmep Hoctyn Onucanue

0 Urenne | Koaddumment agg

1 Yrenue ao1

2 YreHnue ag?

3 Yreuue aio

4 YreHnue an

5 Yrenune ap

6 Yrenune a

7 Yrenue a1

8 Yrenune ax

9 ;I;f;lg: Cwmerienne nyns dP
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7.2 Bce FP uncia B RAM gocTymHBl TOMBKO 11l YTeHHs. VX omucaHue NMpuBEIEeHO B TaOJIHIIC
JI.18. [Ipu monbITKE YTEHUS YKCET C HOMEPaMH, OTIIMYHBIMU OT MPHUBEICHHBIX B Ta0JIHUIIE, 1aTYUK OyneT
BbIJIaBaTh co00IIeHHEe 00 omubke ¢ kogoM omubdku 0X01 (cm. pasaen 5.6).

Taomnuma JI.18

Howmep Onucanue
0 Kox ALII no xanany gaBineHus
1 Kona AIIII no kanany Temmneparypbl
2 JlaByieHrE B 3aJaHHBIX €IMHULIAX U3MEPEHUS

7.3 Onucanue 6ait Bo Flash/EE ¢ ykaszanmem pekuma goctymna npuBeaeHo B tabmuie JI1.19. Ipu
nonbiTke yreHus Oait u3 Flash/EE ¢ nomepamu, oTin4HbIME OT NMpUBeACHHBIX B Tabmuie JI.19, natunk
Oynet BbIIaBaTh cooOmeHue o0 omubke ¢ komaom omuOku 0X01l (cm. pasmen 5.6). AHaJOrH4HOE
cooOmeHue OyAeT BhIIaBATHCS IPH IMONBITKE 3aMCH OAHUT JOCTYITHBIX TOJBKO ISl YTEHUS, U TIPH 3aIUCH
HEKOPPEKTHBIX 3HAYCHH.

Taomnuma JI.19

Howmep Hoctyn Onucanue Paznen
0x00 - LSB*
0x01 S
0X02 Urenne | CepuliHblil HOMEp JaTUUKa 7.3.1
0x03
0x04 Urenue | EquHuiel uamepeHus Ui quana3oHa JaTqauka
0x05 Trenme Enununb! usmepenus uis pe3ysibrata 732
3anuch
0x06 Trenme KonugecTBo Touek ycperHeHHS 7.3.3
3anuch
0x09 Urenue | AnmapaTHblil QUIbTp U1 KaHala JaBICHUS
= 7.3.4
0x0C 3anuck | AnmapaTHbBIN QUIBTP IJIs KaHATIA TEMIIEPATyPHhI
0x0D Urenue | [lopor oOnynenus
Ox0E - LSB . 7.3.5
OXOF Urenne | KommuecTBo npoBeaeHHBIX OOHYJIEHUN
0x10 - LSB | Yrenne | MHTepBan BbIIauM pe3yabTaT H3MEPEHHS B PEKUME 736
Ox11 3anuch | HENPEpPBIBHOI'O U3MEPEHUS o
Urenne
0x12 amcE 3ape3epBUPOBAHO 7.3.7
Yrenune | KoHTposb BBIXOAA U3MEPSIEMON BEIUYHMHBI 3 TUANa30H
O0x14 7.3.8
3anuch | U3MepeHus
OxF8 - LSB
OxF9
OXEA Urenne | Bepcus mporpaMMHOro obecreyeHus 1aTquKa 7.3.9
OxFB
OxFC - LSB
OxFD Yremne W nenTudukaoHHbil HOMep (KOHTPOJIbHAS CyMMa) 7310
OXFE MPOTPaMMHOTO 00€CTIeUeHUS TaTIYNKa
OxFF
IIpumeyanune

* |SB — mutagmiuii 3Havaniuii 0anT
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7.3.1 CepwuitHblii HOMEp JaTYMKa 3aMMKMCHIBACTCS B BUAEC 32-OMTHOTO IIEJIOr0 O0€33HAKOBOTO YHCIIA.
Muagmuii GaiiT uncna xpanutbes B 6aiite ¢ Homepom 0X00, crapmmuit — 0X03.
7.3.2 B Tabmuue JI1.20 nmepeuncieHbl BO3MOXKHBIC €IUHHUIIBI M3MEPEHUS IUana3oHa W pe3ysbTara
M3MEpEHUS C YKa3aHHEeM COOTBETCTBYIOIIETO 3HAUCHUS OaiiTa.

Taomnuma JI.20

3HaueHMe Omnucanue

0 Ila

1 klla

2 MlIIa

3 Bar

4 PSI

5 Kre/em’

6 MM.PT.CT

7* % OT nuana3zoHa U3MEpeHUst
IIpumeyanue
* JIOCTYITHO TOJIBKO ISl pe3yiibTaTa U3MEpPEHUs

7.3.3 KomuecTBO TOYEK yCPEAHEHHS WCIIONB3YeTCs ISl TIPOTPaMMHON (PHIIbTpauy pe3ysIbTaToOB
aHaJIOro-1IM(PPOBOTO MPeoOPa30BaHMs CUTHAJIOB TCH30IIPe0Opa3oBaTelis JaTYHKa.

7.3.4 BrirroueHue/BBIKITIOUCHHE armapaTHoro GuisTpa, crosmiero Ha Bxoae AL, B tabmume JI.21
MEPEYHCIICHBI BOBMOXKHBIC PEXKHMBI paOOThI PHIIBTPA.

Taonuma JI.21

3HaueHue Onucanue
0 (UITBTP BBIKIIOYCH
1 ¢unbTp Ha 50 '
2 buneTp Ha 60 't

7.3.5lopor oOHyneHus 3anaercss B MPOLEHTaX OT Juana3oHa M3MEpPEeHHUs U OIpenelseT
MAaKCUMAaJIbHBIM YXOJ HYJIA, KOTOPBII BO3MOYKHO CKOPpPEKTHpPOBaTh. B ciydae, korma HOb YXOJIWT Ha
OONBLIYI0 BEJIMYMHY, KOPPEKTHPOBKA HYyJISd HEBO3MOXKHA. [Ipu KaxIoi KOPPEKTUPOBKE HYJISA
MIPOM3BOJIUTCS YBETUUEHNUE CUETUMKA «KOJIUYECTBO OOHYJIECHUI.

7.3.6 HTepBan BblJaun pe3ysbTaToOB B PEXHMME HENPEPHIBHOTO M3MEPEHUs, Mepexo]] B KOTOPBIH
OCYILIECTBISIETCSL TPH 3aMblKaHUU JTMHUM RXD Ha 00muii nmpoBoa («3eMIiI0») MpH BKJIIOYEHUU HMUTAHUS
naruuka. HTEpBan 3agaercs B Mc.

7.3.7 BpeMeHHO He aKTyaabHO (3ape3epBUPOBAHO).

7.3.8 [Ipy BKJIIOUEHHOM KOHTpOJIE JHMana3oHa JaTYUK OCYLIECTBISET IMPOBEPKY H3MEPEHHOTO
JABJICHHUs Ha BBIXOJ 3@ I'PaHULbI Juana3oHa u3MepeHus. B ciydyae mpeBbllIeHHMs] BEpXHEW I'paHUIIbI
JMarna3oHa u3MepeHus Ha 5% oT auana3zoHa u Oosiee B KayecTBE pe3yibTaTa U3MEpPEHMsI BBIIAETCS KOJ
+INF. Tlpu BbIXOAE H3MepsiemMoro naBiieHus Ha 5% OT nuama3zoHa W 0Ooyiee 3a HIDKHIOW TPaHUILY
Jrana3oHa U3MEpEHUS B KauecTBe pe3yJiprara MU3MEPEHUS BBIIAETCS KOJ
—INF. BxkiroueHne KOHTpOJIS Juana3oHa OCYIIECTBISETCS 3alUChI0 3HA4Y€HMsI 1, BBIKIIOYEHHE —
3anuchio 3HaueHus 0.

7.3.9 Kaxnas mmdpa Bepcum mporpaMMHOro obecriedeHus: 3amuceiBaetcs B BCD-dopmare ¢
ucrnosib3oBaHueM 4 6ur. dopmar, B KOTOPOM 3alMCHIBAETCS BEpCUs MPOrpaMMHOTO OOecredeHus,
npejcTasiicH B Tadymie J1.22.
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Taonuma J1.22
Homep Bepcun

Homep peBusun
MIPOrPAMMHOTO 00€CTICUCHIS MIPOrPaMMHOTO 00ECTICUCHHSI
nudpa 1 \ nudpa 2 nudpa 3 \ nudpa 4 \ nudpa 5 | mudpa 6 \ nudpa 7 \ ndpa 8
8 out 12 Gut 12 out
Crapmuii 6ut Muaamwii OuT

Tun uaTepdeiica n mpoTokoma

7.3.10 UneHTH(HUKAIIMOHHBIM HOMEPOM TPOTPAMMHOI0 OOECIEUEeHHUsI SIBIAETCS KOHTPOJIbHAS
CyMMa, pacCuMTaHHas Ha OCHOBE OalT MCIOJHSEMOro Koja mnporpammbl mo amroputmy CRC32. Ilns
KaX/I0M BEpCUU NPOTPaMMHOTO OOECledeHUs] 3HAYCHHWE HWACHTU(PHUKAIIMOHHOTO HOMEpa SIBIISETCS
YHHUKAJIbHbBIM.

7.4 Onucanue SKCIIOHEHIMAIBHBIX YUCEN, JOCTYIHBIX ISl YTSHUs, IpUBeeHo B Tabimue JI1.23.

Taomnuma JI.23

Howmep Onucanue
0 Huwxuss rpanuna auanazoHa n3MepeHus
1 BepxHsis rpanniia quamna3sona u3aMepeHus

@dopmar uucen ¢ IuaBaromied Toukoil B (opmare BCD (ynmakoBaHHBIM JIBOMYHO-AECATUYHBIN
¢dopmar) ucnoab3yercss Uil TOro, 4ToObl Mpu (OPMUPOBAHMU CTPOKOBOI'O IPEJICTABICHUS 4MCIa HE
UCTOJIB30BaTh NpeoOpa3oBaHUE IBOMYHOW MAHTHCCHI B JECATUYHYIO, MPUBOIAIIEE, KAaK IPABUIO, K
MOSIBJICHUIO YHCIIA, NMPHOIMKEHHO paBHOro ucxojxHoMmy. Hampumep, 0.15 Oyner npeobpa3zoBaHo B
0.14999. Takum o6pasom, mantucca B BCD ¢dopmate TouHO mpeoOpa3oBBIBacTCS B CTPOKOBOE
npencrasiaeHue. Yucino B TakoM ¢opmare 3aHuMaer 4 Oalita, 3 Oaiita 3aHHUMAaeT JecATUYHAs
HOpMaJM30BaHHasi MAaHTUCCA, B OCTaBIIEMCs OailTe JECATUYHBIA MOPSIOK CO CMEUIEHHEM 8.
Maxkcumanbhbiit nopsaok 0xOF, crapmias TeTpaga crapuiero 6aiita MaHTHCCHI BCETAa COAEPIKUT HOJIb.
B ta6mune JI.24 npencraBieHbl IpUMEphl YHCET B 3TOM GopMmaTe:

Tabnuma J1.24

Yneno Ilopsinok ManTucca
EXP8 BCD2 BCD1 BCDO
1.462-10° 0x08 0x01 0x46 0x20
8.5678-10° 0x0D 0x08 0x56 0x78
3.9085-10 0x04 0x03 0x90 0x85
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[Tpunoxenne M
(o0s3aTeNnBpHOR)

IpoTtoxoa oomena Modbus

1 Onucanne nporoxoaa Modbus

1.1 TIporokos Modbus omnpeziensieT CTpyKTypy COOOIIEHHU#, KOTOpast HCIOJIb3YETCsl U PACIIO3HACTCSI
YCTPOMCTBAMH, MOJKIFOYAEMBIMH K KaHAITY IePEIayu JaHHbBIX (MarucTpaiv WIA JTHHUU CBS3H).

1.2 Modbus ommceiBaeT croco0 3ampoca yCTPOMCTBOM JOCTyHa K APYTHM YCTPOMCTBaM, CIOCOO
OTBETa Ha 3aIPOCHI, METOJIbI ONPEICIICHUS OINOOK M PEAKIIUU Ha OIIHOKH.

1.3 Modbus ycraHaBnuBaeT, Kak yCTPOMCTBa paclo3HalOT MpeJHa3HAYCHHbIE JJI1 HUX COOOLICHMUS,
OTIPECISAIOT TPEIIMUCAHHBIC MM JEHCTBUS, BBIACIAIOT JaHHBIC WM WHPOPMAIUIO U3 COOOIIECHUH, a
TaK)ke Kak ycTpoiicTBa (OPMHUPYIOT OTBETHBIE COOOLICHHUSI.

1.4 Modbus npenmnonaraer OJHO aKTUBHOE (3alpallMBaroOIIee) yCTPOWCTBO B JMHHUM (MacTep —

Master), KOTOpoe MOXET ONpaliuBaThb MHOXXECTBO IACCHUBHBIX IOJAYMHEHHBIX  YCTPOMCTB
(momumHeHHbI — Slave), oOpainasch K HUM 10 YHUKAJIbHOMY B JIMHUU aJpecy.
1.5 Cunrakcuc xomang Modbus nmo3BossieT agpecoBaTh 247 yCTPOUCTB, MOJIKIIIOYCHHBIX K JTHHHUH.

2 ®u3nyecKne XapaKTepUCTHKH KaHAJIA Nepeaavn JaHHbIX

2.1 Crioco6 nepenaun JaHHBIX — ACHHXPOHHBINA TOTYAYTIEKCHBIN.

2.2 CkopocTh Tiepeaaun BeiOupaetcs u3 psaga 3Hadenui 1,2 Koox; 2,4 Koox; 4,8 Kooxa; 9,6 Koon;
14,4 K6ox; 19,2 Kbox; 28,8 K6oz.

2.3 ®opmar nmocwuikH (Kajapa) GUKCUpOBaH (CM. paszien 4).

2.4 MakcuManbHOE KOJIMYECTBO YCTPOICTB B OJTHOM ceTH Oe3 moBTopurenei — 32.

2.5 MakcumallbHOE pacCcTOsIHUE Tiepenadn 06e3 mopToputeseit — He 6osee 1200 m.

3 O0MeH c000IEeHUsIMH B JITHHUH CBsI3U (peskuma Master u Slave)

3.1 Modbus moxpa3ymeBaeT Haqu4ue B JIMHUH TOJBKO OIHOIO BeAyliero ycrpoiicrsa (Master) u
OJTHOTO MJIM HECKOJIbKO MOAYMHEHHBIX MM BEJIOMbBIX YCTpOUcTB (Slave).

KomanHO-UHPOPMALIMOHHBI OOMEH COOOUICHHWSMH B JIMHHUU CBS3M PEATU3YETCSl MO0 METOAY
Benyumii-senomelii (Master — Slave) B makeTHOM pekuUMe MO MPUHIUITY «3aIpPOC-OTBETY», MPU KOTOPOM
TobKO Master MokeT HadyaTh oOMeH (BbIIaTh 3ampoc). [loguunennsie ycrpoiictBa (Slave) mo 3ampocy
BEAYIIEr0o MPUHMMAIOT JaHHbIe, IEpeNaroT 3alpallMBaeMble JAaHHBIE WM BBINOJHSAIOT YyKa3aHHbIE
BEAYILIUM JICHCTBHS.

3.2 Master MoskeT oOpaIaThCcsi Kak K KOHKPETHO a/IpeCyeMOMY YCTPOHCTBY, TaK U KO BCEM Cpazy
(mmpokoBemaTenbHblii 3anpoc). MHunmatuBa mnpoBeneHHs OOMEHa BCErJa HCXOIUT OT BEIyILIEro
ycTpoiicTBa. Begomele ycTpoiicTBa Beerja cilylmaroT JUHHMIO cBs3M. Master mojgaer 3ampoc (1OchUIKa,
MOCJIeIOBATEIBHOCTD 0AiT) B JIMHUIO U MEPEXOUT B COCTOSHHUE MPOCITYIIUBAHMS JIMHUY CBSI3U. Bemomoe
YCTPOICTBO OTBEYaeT Ha 3arpoc, MpUIIeNNIMA B €ro agpec. B ciiyuae mmMpokoBeHaTeNnbHOTO 3arpoca
BEJOMOE yCTPOICTBO BBIMIOJHSET MOTyYSHHYIO KOMaHAy 0e3 (hOpMUPOBaHHSI OTBETHOTO COOOIICHHS.

3.3 Master MOXXeT TepenaBaTh Cleayrollee COOOIIeHne (ApyromMy y3iIy WIH TOMY Ke) cpa3y Io
MOJTyYSHHIO OTBETA HA MPEbIAYIIEe, THOO 0 OKOHYAHUIO BPEMEHH OXKUaHUS.

3.4 IIpu HEBO3MOKHOCTH BBINOJIHUTH NpeAnucaHHble aAercTBUs Slave Gopmupyer cooliieHue oo
omuOKe U OTCHUTAET €r0 Kak OTBETHOE COOOIICHNE.

4 ®opmar kaapa

4.1 Kagpe! 3anpoca u oTBeTa 1o nporokosny Modbus umeror puxcupoBaHHbIH GopMaT U cosepkar
cleayromre nois, mpuBeaeHHbie B Tabaunax M.1 u M.2 ans pesxxuma RTU u ASCII cooTBeTCTBEHHO.

Taonuma M.1

Anpec
Kon KoHnTtponbHas cymma
IO TYMHEHHOT O Jlannbie
N byHKIIUU (CRC)
YCTPOMCTBA

2 GaiiTa
1 GauT 1 GaiT ot 0 1o 252 Gaiit . =
MJIAIIAH \ CTapIInii
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Taonuma M.2

Anpec
Kon KonTposibnas cymma
Crapt OIYNHEHHOI'O Jaaubie Konen
N byHKIAN (LRC)
yCTpOMCTBA
1 cumBoON ot 0 10 2 cuMBOJIa 2 cUMBOJIa

2 cuMBOJa |2 cUMBOJIa 2x 252

O0x3A CHMBOJIA | MIIQJIIMN | crapmmii | OxOD | Ox0A

— ajJpec NOJYMHEHHOI0 YCTPoiicTBa — ajpec Benomoro (Slave) ycTpoiicTBa, K KOTOPOMY aIpecoBaH
3ampoc. [lomunHEeHHBIE yCTPOHCTBA OTBEYAIOT TOJBKO HA 3alpoChl, IMOCTYIHBIIUE B WX aJpec.
OTBeT Takke HaYMHACTCS C aJpeca OTBEUAIOIIET0 YCTPOHCTBA, KOTOPHI MOXKET U3MEHATHCA OT 1
1o 247. Anpec 0 3ape3epBUPOBaH JIJIs1 LIMPOKOBEIIATEIbHBIX 3aIIPOCOB;

— Ko GYHKIHM — 110JIe, KOTOPOE COOOIIAET BEIOMOMY YCTPOMCTBY, KaKue JaHHBIC WM BBIITOJIHEHHE
KaKoTo JCHCTBUA TpeOyeT OT HEero Beaymiee ycrpoicTBo (Master);

— JaHHble — HaOop OaiiT, comepkamuii JaHHBIC, HEOOXOAMMBIE TMOJYMHEHHOMY YCTPOWCTBY LIS
BBHINIOJIHEHUST 33aJaHHOK MactepoM (GyHKIHMH, wWid (B OTBeTe) WHPOPMAIUIO O pe3yibTare
BBHITIOJTHEHUS YKa3aHHBIX JeHCcTBUH. [[mrHa u hopMmaT mosst 3aBUCUT OT HOMepa (pyHKINU;

— KOHTpoJibHasi cymma — koutpoibHas cymma CRC (Cyclical Redundancy Check) miun LCR
(Longitudinal Redundancy Check) mst peskuma RTU u ASCII cOOTBETCTBEHHO BCEX MPEIAbIAYIINX
noJjieii kanapa. KoOHTposibHasi cymMma HCHOJNB3yeTCsl NMPUHUMAIONICH CTOPOHOM JUIsl KOHTPOJIS
MPUHATONW MHPOPMALIMHU HA TIPEAMET OOHAPYKEHHS OIIUOOK TIepeIadm.

4.1.1 B pexxume RTU cooOuieHrie HauMHAETCS ¢ MHTEpBaJla TUILIMHBI, PAaBHOI'O BPEMEHHU Iepeadn
3,5 CUMBOJIOB TpH 3aJIaHHOM CKOPOCTH B ceTH. Ilocie aToro ciemyer camo coodmienue (cMm. tabm. M.1).
[lepenaya 3aBepiuaeTcsi MHTEPBAIOM THILHMHBI NPOJOJKUTENIBHOCThIO HE MeHee 3,5 cuMBosioB. HoBoe
COOOIIIEHUE MOXKET HAYMHATHCS cpa3y MOCJe STOr0 MHTEPBAIA.

@peiim cooluieHns nepeaaeTcst HenpepbIBHO. Eciy MHTEpBaN TUIIMHBI TPOAOJDKUTEIBHOCTRIO 1,5
CUMBOJIa BO3HHUK BO BpeMs Mepeaaud ¢peiima, NpuUHUMAIOIIEe YCTPONCTBO 3aKaHYMBACT MpUEM
COOOMICHUS, U CIEAYIONINI OaiiT OyeT BOCIPUHUMATHCSA KaK HA4ajo CIEAYIOMIET0 COOOIIEHHUS.

4.1.2 B pexxume ASCII coobrienne HaurHaeTes ¢ cumBoia ¢ kogom 0X3A (colon). 3atem criemyer
camo coobmienue. Ilepemaua 3aBepimaercsi MOCIEIOBATEILHOCThIO CHMBOJIOB ¢ Kogom 0x0D u OX0A
(carriage return — line feed).

@peiiM coob1IeHNs ITepeaeTcss HenpeprlBHO. Eciiu nHTEpBa TULINHBI TPOJOJIKUTENBHOCTD 1 CeK.
BO3HUK BO BpeMs mepenaun (peiima, MpUHUMArOIIee YCTPOICTBO 3aKaHYMBAET IpPUEM COOOIIEHUs, U
cleyoImui 6aiT OyaeT BOCIPUHUMATHCS KaK Hayajo CJIEIYIOIIEro COOOIIEHHUS.

4.2 ®opmar kaxxaoro OaiTa ykasaH B Tabnuie M.3.

Taonuma M.3

XapakTepucrrka Snatenne
Pexxum RTU Pexxum ASCII
Cucrema KOAMPOBAHUS 8-Mu OMTOBas IBOMYHAS ASCII cumBounsr 0-9, A-F
Craprt 6ut 1 1
Yucao OUT JaHHBIX 8 7
Kontposb ueTHoCcTH 1 Out, HactpauBaercs (cM. pazzgen 7.1.1)
Crom Gut 1 GuT mpu BKIIOYEHHOM KOHTPOJIE YETHOCTH
2 OUT P BBIKIFOYCHHOM KOHTPOJIC YeTHOCTH

5 PacueT KOHTPOJIbLHOI CYMMBI U BO3MOKHbIE OIIMOKH
5.1 Bo BpeMmsi oOMeHa JaHHBIMU MOT'YT BO3HUKATh OIIMOKH IBYX THIIOB:
— KOMMYHHUKAI[MOHHBIE OLIMOKH, CBSI3aHHbBIE C UCKKEHUSIMHU IIPH Nepeayue (TpaHCIOPTHPOBKE)
JaHHBIX;
— OIMOKHN (PYHKIIHOHUPOBAHHUS.
5.2 KoMMyHUKaIIMOHHBIE OIMIMOKKA OOHApY)KMBAIOTCS TMPH TOMOIIM KOHTPOJII UYETHOCTH U
KOHTPOJbHOM cyMMbl. Ilpu oOHapykeHMH JHO00H M3 OTHX OIIMOOK COOOLICHHE CUUTAETCs
HEJOCTOBEPHBIM, U B Cllydae IpHUeMa ero MoJYMHEHHBbIM YCTpoiicTBoM (Slave), oTBeT He Bblaaercs. B
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sTOM ciay4yae Master, He MoJy4YuB 3a YCTAaHOBJIEHHOE BpEeMsl OTBETa, CUUTAET COOOIEHNE HE NIepeJaHHbIM
Y MOKET OpPTaHMU30BaTh MOBTOPHYIO Tiepeaady, 1100 MPeANpUHITh IPYTUe IeHCTBUS.
5.3 KoHTponibHasi CyMMa pacCUuThIBaeTCs cTaHaapTHeIM 11 Modbus crmoco6om. Pesymbrar
BBIUUCIICHUS MTEPEIACTCS B JIMHUIO CBSI3U, HAYMHAS C Mylajiiero 0anra (cMm. tadbia. M.1 u M.2).
5.3.1 Aunroputm pacuera CRC-16 BKiItOUaeT ClIeIYIONUNA MOPSIIOK ISHCTBHMA:
- 3arpy3uth B 16-6utHsiii peructp (nanee CRC-peructp) 3nauenue OxFFFF. B atom perucrpe
OyIeT XpaHUTbCA Pe3yIbTAT BHIYUCICHUS KOHTPOJIBHON CYMMBI.
- Bemmonuute omneparmuio «Mckmouatormee MJIM» Mexay mepBeIM 0aliTOM COOOIICHHS |
miaammm 6aritom CRC-peructpa. Pesynsrar momectuts B CRC-peructp.
- Bemonuuts cnur CRC-peructpa Bupaso Ha 1 6ut. Crapime 6uThl ipu 3ToM 3anonHstores 0.
- [IpoBeputh 3Hauenue mutammero oOura CRC-peructpa. Ecnmm mmagmmii 6ut paBen 0 —
noBTopuTh mwar 3. Ecau muaammii 6uT paBeH 1 — BbInosHUTE onepanuio «Mckmrouaromee MJIN»
Mexay CRC-peructpom u moauaomom 0XAQ001.
- [ToBTOpUTSH 1I1ar 3 u 4 BoceMb pas.
- [ToBTOpUTH 11aru ¢ 2 1O 5 17151 CIIEAYIONIEro 0aiTa COOOIICHMS.
- 3aBepIIUTh BBIYHCICHUS IMOCIIe 00pabOTKM BceX OailT cooOmieHusi. Pe3ynbTar BBIYUCICHUS
KOHTPOJIbHOM CyMMBbI OyaeT HaxoauThesi B CRC-peructpe.
5.3.2 ®parmeHT mporpamMmsbl, ucnoibdyemoit s pacdyera CRC-16 mpexacraBieHn Huke. 31ech U
nanee ais GpparMeHTOB MPOTrPaMM MPUHSTHI CIEIYIONINEe 0003HAYCHUS:
— USHOR - nenoe neorpumnarensHoe 16-0MTHOE YMCIIO;
— UCHAR — nieno HeorpunareabHoe 8-0UTHOE YHCIIO;
— pucFrame — ¢petim (cooOrieHne) Ak KOTOPOro PACCYUTHIBACTCS KOHTPOJIbHAS CYMMa;
— usLen — nnuHa dperima (cooOmeHu).

USHORT usMBCRC16 (UCHAR * pucFrame, USHORT usLen)
{
USHORT CRC = OXFFFF;
for (USHORT i =0; i <usLen; i++)
{
CRC = CRC ” pucFrame[i];
for (USHORT j=0; j < 8; j++)

if (CRC & 0x01)
CRC = (CRC >>1) " 0xA001;
else
CRC = (CRC >>1);
}
return CRC:;
}

5.3.3 ®parmeHT nporpaMMel, uctonb3yemont st pacaera CRC-16 (TabmuaHbIi crioco0 pacyera):

USHORT usMBCRC16 (UCHAR * pucFrame, USHORT usLen)
{

UCHAR ucCRCHi = OxFF;

UCHAR ucCRCLo = OxFF;

while( usLen--)

{

intilndex = ucCRCLo ™ *( pucFrame++);

ucCRCLo = (UCHAR)( ucCRCHi ™ aucCRCHililndex] );
UCCRCHi =aucCRCLo[ilndex];

}
return (USHORT)( ucCRCHi << 8 | ucCRCLo0);
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ki

static const UCHAR aucCRCHi[] ={

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, OxCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40

}

static const UCHAR aucCRCLo[] ={
0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, OxC7,
0x05, 0xC5, 0xC4, 0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, OxCF, 0xCE, 0xO0E,
0x0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD?9,
0x1B, 0xDB, 0xDA, 0x1A, 0x1E, OxDE, 0xDF, 0x1F, 0xDD, 0x1D, 0x1C, O0xDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xD0, 0x10, 0xF0, 0x30, 0x31, 0xF1, 0x33, OxF3, OxF2, 0x32,
0x36, OxF6, OxF7, 0x37, OXF5, 0x35, 0x34, 0xF4, 0x3C, 0xFC, OxFD, 0x3D,
OxFF, Ox3F, 0x3E, OXFE, OxFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, OxF8, 0x38,
0x28, OXE8, OXE9, 0x29, OXEB, 0x2B, 0x2A, OXEA, OXEE, 0x2E, 0x2F, OXEF,
0x2D, OXED, OXEC, 0x2C, OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO, OXAO0, 0x60, 0x61, OxA1,
0x63, 0XA3, 0xA2, 0x62, 0x66, OXA6, OXA7, 0x67, 0XA5, 0x65, 0x64, 0XA4
0x6C, OXAC, 0XxAD, 0x6D, OxAF, 0x6F, OXx6E, OXAE, OXAA, 0x6A, 0x6B, 0XAB,
0x69, 0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, 0XBA,
OxBE, 0x7E, 0x7F, OxBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xB5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, 0xBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97,
0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, Ox9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89,
0x4B, 0x8B, Ox8A, 0x4A, O0x4E, Ox8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83,
0x41, 0x81, 0x80, 0x40

+

5.3.4 Anroputm pacuetra LRC Bkitogaet crneayromumii HopsiioK AeHCTBHIMA:
1 Cnoxutbs Bce OallThl COOOLIEHMS, UCKIIOYasi CUMBOJIbI, oOo3Haudaromue Havyano (0x3A) u
koHerr cooomenus (0x0D u 0x0A).
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2 W3 nmomyueHnHoro 3HaueHusI BeruecTh 3HaUeHne OXFF i monyuenus oOpaTHOro Koja.
3 K nonydeHHOMY 3HaYeHMIO JOOABUTH | I MOTyYEHUs JONOIHUTEIBHOTO KOAA.
5.3.5 dparmMeHT nporpaMmbl, UCTIOIB3yeMoit st pacuera LRC

UCHAR ucMBLRC (UCHAR * pucFrame, USHORT usLen)

{
UCHAR ucLRC = 0;

while (usLen--)
UCLRC += *pucFrame++,

return (UCHAR) (-((CHAR ) ucLRC));
}

5.4 Coobmenust 00 omubOKkax HMEIOT cienyromuid (opmart, TpuBeACHHBIM B Tabmuie M.4.
[Tpu3HAKOM TOTO, UTO OTBET COJEPKHUT COOOIIeHNE 00 OIMMOKe, SIBJISIETCS YCTAaHOBJICHHBIN B 1 crapmii
out koma ¢yHkuMM (kKomaHabl). B Tabmuie M.5 mepedmciieHbl BO3MOKHBIE KOJbI OIIMOOK € HX
OIMCAHHUEM.

Tadonupma M4

Anpec
nonunHenHoro | Kon dyHkiuun Kox ommoxu KonTpomnbHas cymma
YCTPOWCTBA
1 Oaiit 1 6arit OR 0x80 1 GaiiT 2 U6 afta >
MITA I ] CTapIINii

Taonumga M5

Kox ommOku Ha3zBanue
0x00 Het ommbok
0x01 HexoppekTHbIi HOMED (aapec) perucrpa
0x02 HexoppekTHbIe apryMeHThl GYHKIIUU

6 Komanan1 mporokosa Modbus

6.1 [IporpammHOe oOecrieueHUe JaTYMKa JIABJICHUS TOJJICPKMBACT YEThIpE KOMAaHIBI W3
CTaH/IapTHOTO MOJAMHOXECTBa KOMaH 1 IipoTokora Modbus.

6.1.1 Yrenue peructpoB xpanenus (Read Holding Registers) — dyrakmus 0x03. dopmar 3ampoca
npuBesieH B Tabnuie M.6. @opmar otBera — B Tabnuiie M.7.

Taonuma M.6

Anpec
P Kon Howmep nepsoro KomnuectBo
MOJYUHEHHOTO Kontponbnas cymma
N byHKIIIHN peructpa peructpoB (N)
YCTpOMCTBA
. 2 Oaiita 2 Oaiita 2 Oaiita
1 Gaiit 0x03 = = - = v v
CTapIIni ‘ MJIQIIINAN | CTAPIIHI ‘ MIIaIIIAI Mna)mn/m‘ CTapIIni

Taonuma M.7

Anpec Kon Pa3zmep
O THHEHHOTO T — JTaHHBIX Jannusie (N x 2 GaiiT) KonTposbnas cymma
yCTpoHcTBa
3Hauenue 1-ro 3nauenue N-ro
1 6aitr 0X03 N perucTpa perucTpa 2 Gaiita
2 Oaiita 2 GaiiTa
CTapUIMiA ‘Mnanmnﬁ CTame/H?I‘ MJIaIuI Mnaﬂmnﬁ‘ CTapLIMH
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6.1.2 3anuch peructpa xpanenusi (Write Single Registers) — ¢yukuus 0x06. dopmat 3ampoca
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npuBeeH B Tabnuie M.§8. ®opmat orBeTa — B Tabnuie M.9.
[Tpumedanue— OTBET NOTHOCTHIO COBMAAACT C 3aIIPOCOM.

Taonuuma M.8

78

Anpec Ko
IIOYUHEHHOI' 0 b KHHH Howmep peructpa 3HaueHue KoHTtposbHas cymma
YCTpOICTBA YHEI
. 2 Oaiita 2 Oaiita 2 Oaiita
1 GaiiT 0x06 " ” = > > =
CTapIuii | MJIQIINAN | CTApIINi \ MJIA AN MJIaI[H_II/II/II CTapiuii
Taonuma M.9
Anpec Kox
MOJYMHEHHOTO by Howmep perucrpa 3HayeHue KonTponbsHas cymma
YCTPOMCTBA yH
. 2 Gaiita 2 Oaiita 2 Gaiita
1 GaiiT 0x06 v " " > > >
CTapIuii \ MJIQIIINAN | CTApIINI \ MJIaIIINAN MJIaI[HII/II/II CTapIuii

6.1.3 Urenue Bxomuoro peructpa (Read Input Registers) — ¢ynkuus 0x04. Dopmar 3ampoca

npuBeeH B Tadmuie M.10. ®opmart orBera — B Tabsmie M.11.
Taonuma M.10

Anpec
AP Kon Howmep nepsoro KomnuectBo
MMOJYNHEHHOT'O by eLUCTDA eructpos (N) KontponbHas cymma
YCTPOWCTBA i P p p p
. 2 OaiiTa 2 Oaiita 2 Oaiita
1 Gaiit 0x04 = = = v = v
CTapuIni \ MJIQJIIINN | CTapIIni \ MIAaIIIII Mnamm/m] CTapImi
Taonuma M.11
Anpec
AP Kon Pazmep N
MMOJYMHEHHOTO Hannbie (N Oaiit) KonTponbHas cymma
N (GYHKIUY | TaHHBIX
YCTpOMCTBA
3Hayenue 1-ro 3uauenue N/2
. erucTpa erucTpa 2 Oaiita
1 Gaift 0x04 PETHCIP peTetp
2 Gaiita 2 Oalita
CTapHIHP'I‘ MJIaAIINH CTaleHP'I‘ MJIaAIINAN Mnanmnﬁ‘ CTapunn

6.1.4 Urenue craryca ycrpoiictBa (Read Exception Status) — ¢byukums 0x07. dopmar 3ampoca
npuBeseH B Tabnuie M.12. @opmat oTBeTa — B Tabmuie M.13.

Taonuma M.12
Anpec
np Kox
MOJAYUHEHHOTO KoHntponbHas cymma
M byHKIIIHN
YCTpOWCTBA
. 2 OaiiTa
1 Gaiit 0x07 ” v
Mnaz[un/m\ CTapiui
Tadonuma M.13
Anpec Ko
MMOTYUHEHHOT O b KHHH Cocrosinue KonTponbsHas cymma
YCTPONCTBA YHEH
. . 2 Gaiita
1 Gaut 0x07 1 Gait = =
MJIaAIINAN \ cTapiui
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7 OnucaHue perucTpoB AaTUYNKAa
7.1 Onucanue peructpoB xpanenus (Holding Registers), nocTymHbIX Isi YTEHHS W 3allUCH,
COXpaHsEMBIX B SHEPrOHE3aBUCHMOMN TMaMATH, MpUBEACHO B Tabmuiie M.14. B aToii U mociemyrommx
Ta0JIUIAaX MPUHSATHI CICIYIOIIHe 0003HAYCHMS:
- INTO8U — nienoe nHeotpumarenbHoe 8-0uTHOE YKciio B Auana3zoHe ot 0 1o 255;
- INT16U — uenoe neorpunarensnoe 16-6utHoe uncno B quamnazone ot 0 1o 65535;
- INT32U — nenoe nHeorpunarenbHoe 32-0uTHOE YKo B nuama3one ot 0 1o 2%
(4 294 967 296);
- FP32 — 32-OuTHOE BENIESCTBEHHOE YHCIIO C IIaBAOIIEH 3alsATON B JUana3oHe oT -3,4- 10%
10 +3,4:10%. dopMar npeacTaBlIeHUs TOTHOCTHIO COOTBETCTBYET
MexyHapogHomy ctangapty IEEE754.
[IpumMedanHue-31ech U aalnee aapeca PErucCTPOB 3aNUCAHBI B JIECATUYHON CHCTEME
CUMCJICHHS. Peructpel, HOMepa KOTOPBIX BBIICICHBI KYPCHBOM, JIOCTYIIHBI TOJBKO Ha 4YreHue. Ilpwu
MIOTIBITKE 3aIMCH B HUX BBIIaeTCs coodmeHue o6 ommbke ¢ kogom ommbku 0X01 (cMm. Tabmuiy M.S).

Taonuma M.14

Aznpec HasBanue Tun Juana3on Ornucanue
perucrpa
0 : 32
1 SerialNum | INT32U 0-2 CepuliHblil HOMEp JaTYMKa
2 Interface | INT16U | cm. pasaen 7.1.1 |Ilapamerpsl unTepdetica nepeaadn
3
A LLimit BCD HwxHss rpaHua quana3oHa n3MepeHust
c cM. pazzen 7.1.2
6 HLimit BCD BepxHsis rpaHnIia 1uana3soHa H3MepeHHsI
7 MUnit INT16U | cm. pasnen 7.1.3 | EnuHHIBI H3MEPEHHS
8 PChSetup | INT16U [Tapametpsr ALIII o kaHay naBieHUs
cM. pazgen 7.1.4
9 TChSetup | INT16U p ITapamerper ALIII no kanamy
TEMIEPATYPhI
10 DFOrder | INTO8U 0-16 [Topsinok 1udposoro ¢puisTpa
11 RngCheck | INTO8U | cm. pasaen 7.1.5 |KoHTposb quama3oHa
12 3ape3epBUPOBAHO
13
14 dP Cwum. pazgen 7.1.6 | Cmenienne Hyns
15
16 o0
17
18 o
FP32
19 a ot (-3,4:10%) no | Kanmu6poounsie ko>hUITHEHTHI
20 02 +3,4-10% JlaT4YNKa
21
22 =
23

24 fu
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IIpooonocenue mabruyvr M.14

p?rigeT;a HazBanue Tun Junanazon Onucanue
25
26 a2
27
azo -
28 FP32 or -3,4-10™ no KamnbpoBounsie ko3 dunimeHTsr
29 +3,4- 10% aT4duKa
30 a
31
3 az
34 L LimitT BCD HwxHsist rpanuna auamna3zoHa u3MepeHus
35 . o Temneparype (B rpaaycax Llenbcus)
cM. pazzaen 7.1.
36 HLimitT BCD BepxHsis rpanuIa 1uama3zoHa u3MepeHus
37 o Temneparype (B rpaaycax Llenbcus)
38
39 aro
40 or 1,5 10% no | Kamu6poBounbie K03 GUITHEHTHI
aT FP32 3
41 3,4-10 JIaTYMKA 10 TEMIIEPATYPE
42
43 an
248 ZCnt INTO8U | cm. paznen 7.1.6 |CueTunk KOppEKIUHU HYJIIS
249 WNMode INT16U | cm. pazmen 7.1.7 |Pexum paboThl naTunka
250 Start INT16U | cm. pazmen 7.1.8 |3amyck/ocTaHOBKA H3MEPECHHIA
[Taponb 17151 U3MEHEHHS TapaMeTPOB
251 Password | INT16U JlaT4rKa (B TaOJIUIE BbIJIEICHbI
KYpCHUBOM)
252 EirmVer | INT32U Bepcus mporpammHoro odecredeHus
253 JlaTIYuKa
cM. pazzaen 7.1.9
254 FirmiD INT32U W nentudukaimoHHbI HOMEp
255 MIPOrpaMMHOTO 00ecTieueHus JaTINKa

Jlis mapamMeTpoB, HCHOJB3YIOHIMX OoJiee OAHOrO pEerucTpa Ajs XPaHEHUs CBOEro 3HaueHUus
(HarmpuMep, perucTpsl 1 U 2 cepuitHOro HOMepa JAaT4yrKa), ucrosb3yercs Gopmart little-endian, eciiu unoe
HE YKa3aHO B COOTBETCTBYIOLIUX pa3/ieiiax.

7.1.1 Peructp Interface ucnonszyercs mist HacTpoiiku uHTEepdeiica nepenadn. CTpyKTypa JaHHOTO
16-6uTtHOTO peructpa npuBeAcHa Tadbauie M.15. 3HadeHus, yCTaHOBIICHHBIC 1TO YMOJYAHHIO, BBIJICIICHBI.
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Taonuma M.15

0125

Konrpours CkopocTb nepenauu Pesicim CereBoit naeHTH(PHUKATOP
YETHOCTH paboThl
PAR1 | PARO |BR3|BR2|BR1|BRO|M1| MO [I7[I16][I15]14[13]12]11]I0
0000 — 1200
0001 — 2400
00 — Het 0010 — 4800
01 — geuernocts (0011 — 9600 82 ._ARJCUH or 1 o 28
10 — gyernocts 0100 — 14400
0101 — 19200
0110 — 28800
Crapmuii OuT Mamgmmii OuT

7.1.2 T'panunpl quana3oHa M3MEPEHUsS 3aJar0Tcs BELIECTBEHHBIMH uuciamu B (opmate BCD.
Uucno 3anumMaer 4 Oaifta: 3 GaliTa — HOpMaaU30BaHHAs MaHTHCCA, | OAMT — MECATHYHBIN MOPSIOK CO
cmenienueM 8. Makcumanbubii nopsgok OxOF. 3nak ymcna 3amaercs B crapuiedl TeTpaje CTapiiero
Oaiita MaHTHCcChl. J[ns OTpHULIATENbHBIX YHCEN cTapiuas TeTpaaa JoibkHa paBHATbes O0xOF, s
nonoxutenbHbix 0x00. Hike mpeacTaBieHbl MpUMepHl Yucel B 3TOM (hopMmaTe:

Taonunpga M.16

q [Topsmox Mamntucca
ueio EXP8 BCD2 BCD1 BCDO
1,462-10" 0x08 0x01 0x46 0x20
8,5678-10° 0x0D 0x08 0x56 0x78
3,9085-10™ 0x04 0x03 0x90 0x85
-5,1204-10™ 0x04 0xF5 0x12 0x04

B tabnume M.17 moka3aHa CTpyKTypa perucTpoB, HCIOIB3yEMBIX JIJIsl XpaHEHUS TPAHUI] IMANa30Ha
M3MepeHus Ha npuMepe peructpa LLimit, coxepskamero snauenne 1,462-10°,

TadbnunaM.17

Anpec peructpa 4 5
BCDO EXP8 BCD2
0x20 0x08 0x01

BCD1
0x46

baiitsl perucrpa

7.1.3 Ina 3amaHust €OMHWI W3MEpPEHHs [uarna3oHa M pe3yibTara HCIoNb3yeTcs |6-OuTHBIN
perucTp, CTpykTypa KOTOporo mnokaszaHa B Tabmuue M.18. Ilo yMonm4aHuio €QMHHUIBI W3MEpEHUs s
Uana3oHa M pe3yjbTara COBIanaroT. 3anuch HOBBIX 3HaueHH B RNG3 — RNGO B0O3MOXHO TOJIBKO
nocJie BBoja maposs (cM. tada. M.14).

Taonuma M.18

3ape3epBUPOBAHO JlnanasoH n3mepenus Pesynbprar usmepenus
| | | | | | | |RNG3|RNG2]|RNG1|RNGO| RES3 | RES2 | RES1 | RESO

0000 — Ia

0000 —ITa 0001 — kITa

0001 — kITa 0010 — MITIa

0010 — MIla 0011 — bar

0011 — bar 0100 — psi

0100 — psi 0101 — krc/em?

0101 — krc/em®
0110 — MM pr.cT.

0110 — MM pr. cT.
0111 — % ot auama3zoHa
U3MEpPEHUS
Mnanmmuii Out

Crapumii 6ut
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7.1.4 Peructper PChSetup m TChSetup — 16-OuTHbIE perucTpbl, 00€CIEUHUBAIOIINE HACTPOUKY
kananoB ALl garuuka. CTpyKTypa perucTpoB npuBeneHa B tadbmaume M.19.

Taonuma M.19

3ape3epBUPOBAHO AnnaparHIi Kospummenr Pexxum usmepenus
bunbTp YCUJICHHS
RN FIL | FO | G2 [ G1 | GO B/U
000-1
001-2
010-4
00 — mer .
011-8 0 — yHUTIOJIAPHBII
01-50Tu .
10-60T 100 - 16 1 — GumnonspHbIi
ol 101-32
110 - 64
111128
Crapmmii 6ut Munanmmii Out

3anuch HOBBIX 3HAYEHUH B JIFOOBIE 10, 3a McKirouenneM nonei F1 — FO, Bo3aMorkHa TOJIBKO ITOCIIE
BBO/Ia mapoJs (cM. Tabn. M.14). Ilpu npoussozactee natunkoB ALIl HacTpauBaeTcs Ha UCHOIb30BaHUE
annapaTtHoro ¢guisTpa Ha 50 I'm.

7.1.51Ipn BKJIIOUEHHOM KOHTPOJIE JHana3oHa JaTYUK OCYILECTBIIIET MPOBEPKY H3MEPEHHOI'O
JaBJICHHUs] Ha BBIXOJ 3a TPAaHHIIBI JUara3oHa uU3MepeHus. B ciyuyae mpeBbIICHHS BEPXHEH T'paHHIIBI
JMarna3zoHa u3MepeHus Ha 5% oT auana3zoHa U Oosiee B KaueCTBE pe3ysibTaTa MU3MEPEHUs BbIIACTCA KO
+INF (cm. pasgen 7.2). Ilpu BbIxozae u3MepsieMOro JaBieHus Ha 5% OT auama3oHa U 0oJiee 32 HUKHIOKO
rpaHMIly AMana3oHa U3MEPEHUs B KauecTBe pe3ysibraTa usmepeHus Boigaercs koa -INF (cm. pasgen 7.2).
BkiroueHune KOHTpOIIS rana3oHa OCyLIeCTBIIsETCs 3anuchio B peructp RngCheck 3nadenus, otmuuHoro
ot 0. Beikimouenne — 3anuchio B peructp RngCheck 3nauenus 0.

7.1.6 Iapametp dP (uuciio B popmare FP32) conepkuT BETMUUHY CMEIICHHS HYJIS JaTdhKa (CM.
pasznen 7.2.1). JlanHblif napameTp 1OCTYNEH Kak Ha YTEHHUE, TaK U Ha 3anuch. /111 KOppeKTHOH yCTaHOBKU
napametpa 0P 3amuch B perucTphl J0JKHA OCYIIECTBISITECS CTPOTO B OMPEICICHHOM HOPSIIKE: CHavaia
3aIUCh JOJKHA BBIMOJIHATHCS B PETUCTP MO ajpecy 13, 3atreM — B peructp no ajapecy 14. Eciau nopsinok
3anmucHu OyJeT HapyllieH, TO 3amuchiBaeMoe 3HaueHue dP Oyaer oTOpoiieHo, a npu AajdbHeHeH pabore
natyvka OyJeT MCIONb30BaHO 3HAUYEHHUE, YCTAHOBJIEHHOE paHee. B ciydae ycnemmHoil koppekuuu
CMEIICHHS HYJIS TaTunKa 3HaueHue peructpa ZCnt Oyzer yBennmueHo Ha SAMHHMILY.

7.1.7B naruMke MNpeaycCMOTPEHO JiBa peXuMa paboOThl: HOPMAIbHBIA (PEeXUM 33haH IO
YMOJTYAaHHUIO) U PEXHUM TOHWKEHHOro 3HepronorpebieHus. B HopManbHOM pexume paboThl (s
nepexoga B 3TOT pekuMm B peructp WMode momkHo ObITh 3ammcano 3uadenue 0X0000) matyumk
HETPEPBIBHO OCYIIECTBISIET M3MEPEHHE [ABJICHUS, a aKTyaJbHOE 3HAYCHHWE IABJICHUS MOXKET OBIThH
IIPOYUTAHO B JH000€ BpeMs M3 COOTBETCTBYIOIIETO perucrpa (cM. paszaen 7.2). B pexxume NoHMKEHHOTO
9HEpromnoTpedieHus (Mepexo B 3TOT PEXHUM OCYIIECTBIsCTCs 3anuchio B peructp WMode 3nadeHus
0x0001) mro6ble U3MepeHHsl OCYLIECTBISIOTCS TOJIBKO MPU MOCTYMJICHUH KOMaH bl OT MOJIb30BaTelNs (CM.
pazznen 7.1.8). [Ipu 3TOM aKTyanbHOE 3HAUYEHUE JABICHHUS MOXKET OBITh MOJyYEHO TOJBKO MOCIE 3aITycKa
u3MepeHnuil. B ciyuae, eciu nepen 4yTeHneM pe3yibTaTa U3MEPEHUs JaBJICHUs 3allyCK U3MEpeHUil He Obll
OCYILECTBIIEH, JJAHHBIE B COOTBETCTBYIOLIMX PErHCTpax (CM. pa3zen 7.2) MOTyT ObITh HEKOPPEKTHBIMHU.

7.1.8 Peructp Start wucnonw3yercss Juis 3amycka HM3MEpPEHHs B PEXKHAME ITOHIKEHHOTO
SHEPromnoTpeOeHns. 3amyck U3MEpPEeHH OCYIIECTBIseTCs 3anuchio B peructp Start smauenust 0XFFOO.
OcranoBka — 0xX0000. JIroOble mpyrue 3HAYCHHS SBISFOTCS HEOIMYCTUMBIMH, U TIPH TIOMBITKE UX 3aITUCH
Oyzner copMHupoBaHO coolIieHue 06 omubke. B HOpManbHOM pexknMe paboThl CONEPKUMOE perucTpa
Start He BimsieT Ha pabOTy AaTUHKA.
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[Tocne 3amycka JaTuyMK BBIXOAWT U3 PEKUMa MOHMKEHHOTO MOTPEOJICHUS, OCYILECTBISIET CEPHUI0
U3MEpPEHHUH B 3aBUCHMOCTH OT 3aJlaHHBIX mapaMmeTpoB (ompexaensiercst peructpom DFOrder), coxpanser
pe3yiabTaThl M3MEPEHUW B COOTBETCTBYIOIIUE PETUCTPHI (CM. paszen 7.2) ¥ TEepexXOoauT B PEKUM
MOHMXEHHOT0 »HepromnoTpednenus. [locne 3aBepmieHust u3MepeHuil permctp Start aBTOMaTHUECKH
OOHYyIsIeTCSI.

7.1.9 Peructper FirmVer u FirmID conepxat uaeHTH(UKAIIMOHHBIC IMPU3HAKK POTrPAMMHOTO
obecrieueHus aaTduka. Bepcus mporpaMMHOro oOecrieyeHus JaTdyhKa XpaHWUTCs B peructpe FirmVer,
JOCTYITHOM TOJIBKO Ha yTeHue. [IpH MOmbITKE 3amucy JaHHBIX B 3TOT PETUCTP BBIIAET coOoOIIeHue o0
omuoOke ¢ kogom omuoku 0X01 (cMm. Tabmumy M.S). Kaxnas mudpa Bepcun mporpaMMHOTO o0ecriedeHus
3anuceiBaeTcs B BCD-dopmare ¢ ucnions3oBanueM 4 6ut. Ctpyktypa peructpa FirmVer npejicrasieHa B

Tabimne M.20.

Taonunga M.20

MJIBI'.406233.090 PO

0125

Homep Bepcun

MIPOrpaMMHOT0 00eCTIeYeHUs

Tun uaTepdeiica u mpoTokoma

Homep peBuzun
MIPOrPaMMHOTO 00ECTICUCHUS

mudpa 1 ‘

nudpa 2

nudpa 3 \ nudpa 4 \ nudpa 5

nudpa 6 \ nudpa 7 \ nudpa 8

8 our

12 our

12 our

Crapmuii 6ut

Moaquii 0uT

Peructp FirmID comepuT MACHTU(PHUKAIMOHHBIH HOMEP MPOTPaMMHOTO O0ECHCUCHHUS, KOTOPBIH
SBJIIETCS. KOHTPOJIbHOM CYMMOM, pacCUMTaHHOM Ha OCHOBE OalT MCIIOJIHAEMOIO KOJAa MPOrpaMMbl IO
anmroputmy CRC32. Jlnsg kaxaoll BepcHH MPOrpaMMHOrO obecreueHus 3HadeHwe permctpa FirmID

SABJIICTCA YHUKAJIbHBIM.

7.2 Onucanne BXOAHBIX peructpoB (INput Registers), coxpaHseMbIX B OINEPATHBHONM IaMSITH,

npuBeIeHO B Tabmmie M.21.

Taonunpga M.21

Anpec HazBanne Tun Junanazon Omnucanue
perucrpa
0 ADCPress INT16U 0 — 65535 Kox ALII mo xanany paBieHHs
1 ADCTerm INT16U 0— 65535 Kon AIII no xanainy TemnepaTypsl
2 ot -3.4-10% 10 PesynbTar n3MepeHus 1aBIeHHS B
Pressure FP32 38 TpeOyeMbIX eTUHUIIAX U3MEPEHUS
3 +3,4-10
(cm. paznen 7.2.1)
4 or 1,5:10™ 1o Pesynbrar nzmMepenus TeMiieparypsl
Temperature FP32 3,4:10% (cMm. paznmen 7.2.2)

7.2.1 VI3MepeHHOE 3HAYCHUE JIaBJICHUS MPEJICTABICHO B BHJIE 32-OMTHOTO BENMICCTBEHHOTO YHCHIA C
MJaBarolen 3amsaTod B cooTBercTBUM co craHgaproM [EEE754. EnunHunsl u3MepeHus 3aqarorcs B

peructpe MUnit. [Iy1st BRIUKMCTIECHUS JAaBICHUS UCTIONB3YETCs cienyromas Gpopmyna:

Ecmu BrirodeH koHTposib auana3zona (peructp RngCheck) m m3mepeHHoe 3HaueHME NaBICHHS

J:

3 3
Pressure = ) >, a,;-ADCTerm)- ADCPress' + dP
i=0 j=0

HaxXOJUTCA BHC 3aIaHHOTO AHWAIla30Ha, TO B pErucCTpe Pressure 6y,Z[CT 3allMCaHoO:
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—INF — mpu BbIXO#E M3MepseMoro naBieHus Ha 5% oOT auamnazoHa U 0ojee 32 HUKHIOKO
IpaHMIly JUana3oHa U3MEpPEHHUs;
+INF — B ciyuae mnpeBbllleHHs BEpXHEH TIpaHULBl Jauana3oHa u3MepeHus Ha 5% ot
JMarnasoHa u 6osee.
7.2.2 VI3MepeHHOE 3HAUYEHUE TEMIIEPaTyphl MPEACTaBICHO B BUAE 32-OMTHOTO BEIIECTBEHHOT'O
yyciaa ¢ IUIaBarolled 3amsaTol B cooTBeTcTBUU co cranaaptoM IEEE754. EnuHuubl usmepeHus ais
Temneparypsl — rpagyc Llenscus. [ BeIMMCIEHHS TeMIIepaTypbl UCIOIb3YyeTCs cieayromas Gpopmyna:

2 .
Temperature = Z a;, - ADCTerm'

i=0

B omnmuuum or npaenenust (cm. pazgen 7.2.1) mns Temmeparypbl KOHTPOJb HAaJl BBIXOJOM
M3MEpPEHHOT0 3HAUEHUS 32 AUANA30H U3MEPEHUS HE BBITIOIHSACTCS.

7.3 Onucanne BO3MOXHBIX COCTOSHUE ycTpoiicTBa (Exception Status) nmpuseneno B Tabnuie M.22.

Taonumga M.22
Kon 3HayeHne
0 YcTpoiictBo paboTaeT HOpMaIbHO

8 Orpanuyenusi "HGOPMALMOHHOTO 0OMeHa
8.1 MakcuMalIbHBIN pa3Mep JIF0OOT0 COOOIIECHHsI HE JIOJDKEH MPEBHIAaTh 256 OaiT.
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265

MJIBI'.406233.090 PO

I'abapuTHBIE M IPUCOEAUMHHUTEIbHbIE Pa3Mepbl
BeHTHJIbHOTO 0,10ka — MUJIA-BB-601

[Tpunoxenne H

-

105max

175max

0125
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ITpunoxxenne O

KoppexkTupoBka Ha4aJIbHOI0 3HA4YeHHUs BBIXOJAHOI0 CHTHAJIA JATYMKOB AABJICHUS
MU JJA-IN-15 ¢ TOKOBBIM BBIXOJIHBIM CHTHAJIOM

JleficTBUS 110 HACTOSILEH MHCTPYKLHMH PACIpPOCTPAHSIOTCS HA JATYMKHU, BBIITYLIEHHBIE I10CIE
01.01.2018 r.

Hacrosimass uHCTpYKIHMs IpenHa3HaueHa A  KOPPEKTUPOBKH (B ciydyae HEOOXOJIMMOCTH)
Ha4yaJIbHOTO 3HAYCHMsI BBIXOJHOTO curHaia aaTaukoB MMUJIA-15 ¢ BeixogHbsiM curHasiom 4-20 MA (kox
BBIXOJIHOTO curHana 01), He uMeroIUX 3JIeMEeHTa MOACTPOUKH «0» B BUE MEPEMEHHOTO PE3UCTOPA.

KoppektupoBka curnana npousBoautcs B ycnoBusax gadboparopuu KUII ¢ momorsio nporpammsl
(CorrectZeroPGAI) «KoppektupoBka Hy:1st y atdukoB PGAI» 1 koMILIekTa anmnapaTHbIX CPEICTB.

Jlis  BBINOJHEHHWS ONEepalud KOPPEKTUPOBKM HAYAIBHOTO 3HAYEHMs] BBIXOJHOTO CHUTHANA,
TpeOyroTes:

- MepcoHaNbHBIN KoMmmbioTep (B nmanpHeidmiem I1K) mox ympaBieHHEM omnepaliMOHHON CHUCTEMBI
Windows;

- yerpoiictBo cBsizu MUJIA-YC-411 (nmoctaBnsieTcs 1o OTIeNbHOMY 3aKa3y);

- IU(QPOBOI MYJIIBTUMETP C MPEAEIOM U3MEPEHNUS B PEXKUME U3MEPEHUS ITOCTOSHHOrO Toka 10 MA
(20 MA), BxoaHbBIM compoTuBieHreM He 6osiee 100 OM U MOrPEIIHOCTIO H3MEPEHUS TOKA HE XyXKe, YeM
1/3 0CHOBHOI1 TPHUBEIEHHOM MOTPEITHOCTH 1aTINKA,

- kabens USB 2.0 A-Male — B-Male (8 nanbhueiiimem — USB-kabern).

brok-cxemMa MOAKIIIOYCHHS JaTYMKa W allaparypbl, HEOOXOMUMOW Ui KOPPEKTUPOBKU
BBIXOJIHOTO CUTHAJIA JaTYMKa MpuBeaeHa Ha pucynke O.1.

[Ipumeyanue— B 3aBucuMocTu Tuna 3IEKTPUUYECKOrO MOAKIIOYEHUS JaTyuka (KOJIo/Ka,
Kabenp, pazpeM M T.1A.) ycTpoiictBo cBsizu MUJIA-YC-411 komiutekryercsa xryrom MJIBI'.685621...
COOTBETCTBYIOLIEro ucnosnHeHus. Ilpu 3aka3e Ha npuoOpeTeHUE cleLyeT yKa3aTbh THII dJIEKTPUYECKOIO
MOJIKJIFOYEHUS 1aTYMKa, C KOTOPBIM OyJIeT UCIOIb30BaThCs YCTPOMCTBO CBSA3H.

MepcoHanbHLIN
KOMMLHTEP

Kabenb yanuHutenbHoii USB 2.0 A-B —»

USB

YeTpoiteTeo cBAsn MUOA-YC-411

Latunk ToK
+ -

AKryt MOBr.685621.023 —»

KENTBIA

3EMNeEHbIR

OaTyuK naBneHnA ) MynbTumeTp
MUOA-15 Genbiit LMchpOBOil

Pucynox O.1- biok-cxema MoJkItoueHust JaTYMKa ¢ BBIXOJIHBIM CUTHAJIOM 4-20 MA
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[Ipumeuanue— [ng u3MepeHns: BEIXOJHOTO TOKA IaTYMKA MOXKHO HCIIOJIb30BaTh LIHU(PPOBOI
BOJIBTMETP C Tpenenom usMmepenust 1 B (2 B) u xarymky compoTuBieHus: (MIPEIU3UOHHBIN PE3UCTOP) C
HOMUHAJIBHBIM conpoTuBicHreM He 6osiee 100 Om. IIpu 3TOM mosHas MOTPENIHOCTh KaHajda U3MEPEHUs
HE JIOJDKHA TIPEBBIMATh 1/3 OCHOBHOW MPUBEACHHON MOTPEIIHOCTH JaTYHKA.

IIporpamma «KoppektupoBka Hyas y patraukoB PGAI» (CorrectZeroPGAI) ycranaBiuBaeTcs ¢
caiita Www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html myrém
CKAUMBaHMS U 3aIlyCKa MHCTAJUISATOPA.

ITo oxoHuanwmio ycraHoBku mporpammbl CorrectZeroPGAIl, naunércs ycranoBka «NET
Framework v4y, Heo0X0auMOT0 I KOPPEKTHOM pabOThI MPOrpaMMBbI.

C caitra http://www.ftdichip.com/VPC.htm crieayer ycraHOBUTH apaiiBep IS MHKPOCXEMBI
FT232, ucnonssyemsiii B YC-411, mociae ycTaHOBKHM KOTOPOTO B JHWCIETYEPE YCTPOMCTB, B pasieie
«[Topter (COM u LPT)», nmomken mosButhes myHkT: USB Serial Port (COM XX), roe XX HOMEp
BuptyansHoro COM mnopra.

Jlis BBIMOJIHEHUS TPOLEAYPhl KOPPEKTHPOBKM HA4yallbHOTO 3HAYEHHsI BBIXOJHOTO CHUTHaja
aTYUKa HEOOXOIUMO:

a) [TogxnrounTh K THE3/aM Ha IepelHed MaHelnu YCTPOICTBa CBS3M LHU(POBOM MYIbTHUMETP B
pexKUME U3MEPEHUSI TIOCTOSSTHHOTO TOKA. Y CTPOMCTBO CBSA3U COCJIUHSIETCS] C KOMIIBIOTEPOM IOCPEICTBOM
USB-kabens. Ilocne coeanHeHus yCTpOWCTBA CBA3M M KOMIIBIOTEpA Ha MEpeqHEll MaHenu ycTpoiicTBa
CBSI3U 3ar0paeTCs 3€JICHbIA CBETOAMO/I, CUTHAIM3UPYIOIIUNA O BKIIFOYEHHOM COCTOSTHUHM CXEMBI.

[Tutanue naTurka 0OECIeYUBACTCS YCTPOHCTBOM CBSI3H.

B npouecce padoThbl HEIONMYCTHMO Pa3pbIBATh JJIEKTPUYECKHE COeJUHEHHS B CXEMe.

0) YcTaHOBUTH Ha BXOJ€ JaTyMKa TOYHOE 3HAYEHHUE JaBIICHUS, COOTBETCTBYIOIIETO
MUHUMAITBHOMY («HYJICBOMY») 3HAUCHUIO U3 JWAIa30HA U3MEPICMBIX TATIYMKOM JIABICHHIA.

B) [Tocie 3amycka mporpaMMbl Ha 3KpaHe MOHHUTOPA OTOOPA3UTCSA OKHO MPOTPaMMBbI, TIOKa3aHHOE
Ha pucyHke O.2, B KOTOPOM JOCTYyIIHa €IMHCTBEHHAas KHOMKa «YuTaTh», IIETYOK IO KOTOPOM
WHUIUAIA3UPYET MPOLEAYPY UYTCHUS JaHHBIX U3 1aTYHKA.

; Koppexuuﬂ Hyns 1.2,

Com+iopt: COM10 - @

YreHue naHHbIX

Homep TN:

Twn paTumKa:

KonuuecTso oBHyneHmit:
MNocnepHee oBHyneHue:
BoamoxHas KoppeKTMpoBKa HynAa:
Texylwaa KOppEKTMPOBKa Hyns:

I Yutats ]

= |

Pucynoxk O.2 — OkHO nporpaMMsl

IIpouenypa conpoBOXKIAETCA CBEUEHUEM MKEITOTO CBETOAMO/IA HA MEPEIHEN NTAHEIU YCTPOMCTBA
CBSI3H.

Ilo OKOHYaHMIO CUMTBIBAHUS [JAHHBIX JKEJITHIA CBETOJHUOJ TACHET, a OKHO IPOrPAMMBI
MIPUHUMAET BH/I, TOKa3aHHBIA HA pucyHke O.3.


http://www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html
http://www.ftdichip.com/VPC.htm
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r) HeoOxogumMo BBecTH  Tekyllee 3HAa4Y€HHE BBIXOJHOTO TOKa JaT4MKa, HW3MEPEHHOE
MYJIbTUMETPOM, B slUCHKY «YKakuTe TeKyllee MmokasaHue natunka (MA)». B sueliky «HeobOxomumoe
3Ha4eHUe», BBOJUTCS HEOOXOJMMOE HAyallbHOE 3HAYEHHE BBIXOJHOIO TOKA, KaK MpaBuilo, 3T0 4 MA. B
Ka4yeCTBE JECATUYHOIO PA3AEIUTENS UCIIOIb3YETCs TOUKA.

e —

Koppexkuus syas 1.2.

BoccTaHosuTs Comiop: COM10 v
33BOACKON HyNb

YreHue aaHHBX

Homep TI: 3593599

Tun patumka: MAOA (4-20 mA)

Konuyecteo oBHynexwit: 1

Mocnearee obHynenwe: 11.02.2021 8:45:17
BoamoxHas koppekposka Hyns: -0,788 +0,800 mA
Texywan koppekMpoeka Hyna: -0,100 mA

Yuram

Koppexwis
YkaxuTe Tekyliee NoKasaHue aatumka (MA):

Heobxopmoe 3HaueHue: 4

Monpasum 1

PI/ICYHOK 0.3 — OxHo IIporpaMmabl IIOCJIC CYUTBIBAHUA JAHHBIX

n) lemdkom «mblimuy» 1o kKHomnke «[lonpaBuTh» HaualIbHOE 3HAYCHUE BBIXOJHOIO CUTHAja Oyaer
IIPUBEIECHO K HEOOXOMMOMY 3HAUYEHHUIO C OTPELIHOCThIO HE XyXKe 3 MKA.

[Tpumeuanus

1 Ilpn HEOOXOIUMOCTH, HA4YaIbHOE 3HAUEHHE BBIXOJHOTO CHUTHAIa MOYKHO BEPHYTHh K BEIIMYHHE,
YCTAHOBJIEHHOM NP U3TOTOBJIIEHUU JIaTUMKA, LIEJIKHYB 110 KHOIMKE «BOCCTaHOBUTH 3aBOICKOMN HYIIbY.

2 llns natankoB aOcomoTHOro maeneHus ({A), B ciaydae Korja OTCYTCTBYET TEXHHYECKas
BO3MOKHOCTh YCTaHOBUTH pa3peKeHHe, COOTBETCTBYIOILIEE HMKHEMY MpeAenay M3MEpeHuH, MOXKHO B
KauecTBE OIOPHOTO0 UCMOJIb30BaTh TOYHOE (M3MEPEHHOE O0O0pa3loBbIM 0OapoMETpOM) 3HaYEHHE
aTMocepHOro JaaBieHHs. MeToauKka pacueTa 3HAu€HHUsl BBIXOJIHOIO CHUTHajla JaTdyhKa NpPUBEICHA B
m.2.3.1, 2) HacTosImero pyKOBOACTBA. ITO (pacyeTHOE) 3HAYEHUE CIIElyeT BBECTH B SUCHKY
«Heobxoanmoe 3HaueHHEY.

3 Jlns naT4uMkoB M30BITOYHOrO AaBieHus-paspexenus (AVB) npu koppeKkTupoBke HEOOXOIUMO
paccuMTaTh ¥ YCTAaHOBUTh 3HAUYEHHE BBIXOJHOIO CHUTHANa IpH HYJIEBOM 3HAueHUHM (OTCYTCTBUHU
paspexeHus ) BXOJHOTo JaBiieHus. Pacuer mpoBoauTcs o gopmyiie:

| po=16/(|P pas [+Puss) X P pas + 4
I'ne
| pp— BBIXOJTHOM TOK AaTYMKa MPHU OTCYTCTBUU Pa3pekKEeHHS HA BXOJE, MA;
P 14 — HIDKHEH TTpesien (pa3pexeHne) U3 JIHana3oHa u3MepseMbIx nasieHuii, MIla;
P 436 — BepxHuUil ipeaen n30bITOYHOTO JaBICHUS U3 JUana30Ha u3MepseMbIx aaBinenuit, MIla

[TomydenHnoe, B pe3yabTaTe pacueTa 3HAYCHHE [aBJICHUS  CJEAyeT BHECTH B  SUCHKY
«Heobxoanmoe 3HaUeHHEeY.
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IIpunoxenue I1

KoppekTupoBka Ha4aIbHOr0 3Ha4YeHHUsI BHIXOJHOI0 CUTHAJIA 1aTYnKOB AaBiaennss MUJIA-15
€ BBIXOJHBIMHU CUTHAJIAMH B BH/ie HANIPSIKEHUS MOCTOSTHHOI0 TOKA

JleiicTBUSL 1O HACTOSIIEH HMHCTPYKIIMHM DPACIPOCTPAHSIFOTCS HA JAaTYMKU BBIMYIICHHBIC MOCIE
01.01.2018.

Jlist  BBITIOJIHEHUsS ONEpallid KOPPEKTHPOBKM HAYAIBHOTO 3HAYCHHS BBIXOJHOTO CHTHAIA
natuukoB paBienus MUJIA-15-051, MUIA-15-055, MUJIA-15-058 ¢ BeixomueiM curdanom 0,4-2 B u
MUJJA-15-052, MUJJA-15-057, MUJIA-15-059 c BbixonubiM curHaigom 0,5-4,5 B (B nanbHeiem —
JTATYMKOB) TPEOYIOTCSI:

- IepcoHalIbHBbIN KomnbioTep (B panpHeimeM [IK) nox ympasieHueM onepalmoOHHON CUCTEMBI
Windows,

- ycrpoiicTBo cBsizu YC-412,

- 1nupoBOi BOJIBTMETP C IMpeIejoM HU3MEpPEeHHs HampspKeHus mnocTtossHHoro Toka 10 B u
MOTPEIIHOCTHIO H3MEPEHHUS HE XYKe, 4eM 1/3 OCHOBHOMW NMPUBEIEHHON MOTPEIIHOCTH JaTIYHKa,

- kabens USB 2.0 A-Male — B-Male (B panbheiiimem — USB-kabern).

[Tporpamma «KoppekTupoBka Hy/s y aaruunkoB PGAU» (CorrectZeroPGAU) ycranaBiuBaeTcst ¢
caiita Www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html  myrém
CKAUMBaHUS | 3aITyCKa HHCTAJUIATOPA.

[To okxonwanuto yctaHoBku mporpammel CorrectZeroPGAU, naunércs ycranoBka .NET
Framework v4, HeoO0X01uMOTro0 /11 KOPPEKTHOM PabOThI TPOrPaAMMBI.

C caitra http://www.ftdichip.com/VPC.htm crnenyer ycTaHOBUTH IpaiiBep JUII MHUKPOCXEMBI
FT232, ucnonssyemsiii B YC-412, mociae ycTaHOBKH KOTOPOTO B JHWCIETYEPE YCTPOMCTB, B pasieie
«[Toptet (COM u LPT)», momxen mosieuthes myHkt: USB Serial Port (COM XX), rae XX HOoMmep
BuptyansHoro COM mopra.

brnok-cxema mOAKIIOYEHMsS] aTYMKa W ammapatrypbl, HEOOXOAMMOW ISl KOPPEKTHPOBKHU
BBIXOJIHOT'O CUTHAJIA IaTYMKa MpuBeaeHa Ha pucyHke [1.1.

MepcoHanbHbLIN
KoMMbloTep

Kabenb yonuHutenbHblil USB 2.0 A-B ——»

usB

YcTpoicTeo cBA3U MUOA-YC-412

Oatumk HanpsxeHne

+ -

Kryr MOBI.685621.027 —»

JKENTHIA

1

3eneHblin

2
OaTuvk naBneHuA MynbTumeTp

MWOA-15 KOPMYHEBLIN s undposoit

Benbin

Pucynok I1.1- briok-cxema mokIt0ueHus 1aTYiKa ¢ BBIXOAHBIM curHaioMm 0,5-4,5 B

J{ns BBIOJIHEHMST TPOLENYpbl KOPPEKTHPOBKH HAYAJIBHOIO 3HAYEHUS BBIXOJHOIO CHUTHaja
JaTyiKa HEOOXOIMMO TOAKIIOYUTh K THE3/laM Ha MepeHel IMaHelu YCTPOHCTBa CBS3U LU(POBOMA
BOJIBTMETP B PEKHUME M3MEPEHUS HANPSIKEHUS IOCTOSHHOTO TOKA. YCTPOMCTBO CBSI3U COEAMHSIETCS C
KommnbioTepoM nocpeactBoM USB-kaGens. [locne coenuHeHHs yCTpoicTBa CBSI3M M KOMITBIOTEpa Ha
MEepeAHEN TMAaHeNIW YCTPOMCTBA CBA3M 3aropaercs 3€JIEHbIM CBETONMOJ,, CHTHAJIU3HPYIOUIUH O
BKJIFOYEHHOM COCTOSIHUM CX€MBbl. J[aT4MK COEIMHSETCS C YCTPOMCTBOM CBSI3M IIOCPEACTBOM JKIYTa.
[Mutanue natyrika oGeCreynBaeTCsl yCTPOUCTBOM CBSI3H.

B nponecce paboThpl HEAONYCTHMO PAa3PbIBATH JIEKTPHYECKHE COCAUHEHHUS B CXeMe.


http://www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html
http://www.ftdichip.com/VPC.htm
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[Tocne 3amycka mporpaMMbl Ha SKpaHe MOHUTOPa O0TOOPAa3UTCsS OKHO MPOTpaMMBbl, TTIOKa3aHHOE Ha
puc. I1. 2. B packpsiBatomiemcss MeHIo «Hampspkenue nurtanHusy HeE0OXOJUMO BBIOpaTh Tpedyemoe
3Hayenue: 3,3 B wim 5 B. Illemukom nmo kHomke «YuTaTh» BBI3BIBAEM MPOLEAYPY UTCHHS JAHHBIX U3
naturka. llpomeaypa CONMpPOBOXKIAETCA CBEUEHHEM JKEJITOr0 CBETOAMOJA Ha TMepeAHeil MaHenu
YCTPOWCTBA CBSI3H.

[To oKOHUYaHWIO CYMTHIBAHUS JAHHBIX KEITHIA CBETOIUO] TACHET, & OKHO MPOTPaMMBbI IIPUHUMAET
BH/I, TTOKa3aHHBIN Ha puc. 1 2.

HeoOxomuMo BBeCTH TeKyllee 3HAYCHHWE BBIXOJAHOTO CHUTHANlA JIaT4MKa, HW3MEPEHHOE
BOJIBTMETPOM, B sUEHKY «YKaXuTe TeKyilee Moka3zanue maruuka (B)». B sueiiky «HeobGxomumoe
3HAYEHUE», BBOAUTCI HEOOXOJAMMOE HAYaIhbHOE 3HAYCHHE BBIXOJHOTO CHUTHAJA, KakK mpasBmio, 3to 0,4 B
i 0,5 B ms marunkoB MUJIA-15-051 u MUJIA-15-052 coorBeTcTBeHHO. B KadecTBe ACCATHYHOTO
pazzienuTeNs UCIOJIb3yeTCs TOUKA.

A K0p;emu{| nyns 1.3.

Comsiopt: COME66 v

VYnpasneruwe YC-412

Hanpsxetve nuTanua: 33B v

Wamepaemoe sHaueHne:  BoxopgHoit curHan -

Yrerne naHHbX

Homep TI:

Tun patumka:

KonuuecTtso oBHyneHwi:
MocneaHee oBHyneHme:
BosmoxHan KOppeKTMPOBKa Hyns:
Texywian KOPPEKTMPOBKa Hyna:

Yutam

=
=}
[}

==

w ||

Pucynoxk I1.2 — OxHO TIporpaMMsI

-
M\ Koppekuus syns 1.3.1

BoccTaHoBuTs Comsiopt: COMS&S v @
33BOACKOI HyNb

Ynpaenerune YC-412

Hanpsxerve nuTaHua: 5B v

Wamepaemoe sHauenme:  BoxogHoit curHan -

Yrerne naHHbX

Homep TI: 442387

Tun patuka: MOA15-057 (0.5-4.5 B)
KonuuecTtso oBHyneHwin: 5

MocneaHee obHynexme: 13.08.2019 8:43:47
BozmoxHan koppexvposka Hyna: -0,200 <0,200 B
Texywan koppexkmposka Hyns: 0,076 B

Yutam

Koppekuma
3HaueHue HanprRxeHns nutaHua (B): 5.022
YkaxuTe Tekywee nokasaHme aatumka (B): 0,492

Heobixomgmoe sHaueHue: 0.502

YcTaHoBuT

= ——

Pucynoxk I1.3 — OKHO IporpaMMBI ITOCTIE CYUTHIBAHHS JAHHBIX
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[I{eT9KOM «MBIIIN» IO KHOMKE «YCTaHOBHUTH) HAYallbHOE 3HAYCHHE BBIXOJHOTO CHTHana Oymer
MIPUBEAICHO K HEOOXOJMMOMY 3HAUEHUIO.

[Ipu paGore ¢ matumkamu MUJIA-15-055, MUJIA-15-058, MUIA-15-057, MUJIA-15-059
JIOTIOJIHUTENBHO B MEHIO «lI3MepsiemMoe 3HAU€HHE» HYKHO BBIOpaTh MYHKT «U MUTaHUS» U CUUTATh
3HAUCHUE HAIPSHKCHUS THUTAHWS C HWHIUKATOpa MyibTHMeTpa. HeoOxomumoe 3HAYEHUE BBIXOIHOTO
CUTHaJIa, KOTOpOE ClIeayeT BBeCTH B suciiky «HeoOxomumoe 3HaueHue» paccuyuThiBaeTcs mo 1.2.9.2
PykoBojcTBa 10 AKCIIITyaTaluy.

[Tpu He0OXOIMMOCTH HAaYalIbHOE 3HAUYEHUE BBIXOIHOTO CUTHAJIA MOKHO BEPHYTH K BEJIMYUHE,
YCTaHOBJICHHOM MPHU M3TOTOBJICHUM JIATYMKA, IICJIIKHYB MO KHOMKE «BOCCTaHOBUTH 3aBOJICKOM HYIIbY.



