R Em

AKIIMOHEPHOE OBINECTBO
«HAYYHO-ITPOU3BOJACTBEHHBIA KOMILIEKC «BUII»

HNHH 6662058814
KOpuanueckuii agpec: Poccuiickas ®eaepanus,
620142, r. Exatepun0ypr, yJa. lllopca, cTp. 7
Mourtosblii agpec: Poccuiickas Pexepanus,
620142, r. Ekatepun0ypr, y.a. yi. Illlopca, cTp. 7
http://www.npkvip.ru E-mail: info@npkvip.ru
Teu./daxke: (343) 302-03-63, 302-03-53

NMPEOBPA3OBATEJ1b JABJIEHUSA
N3MEPUTEJ1bHbIN
caB
c nurepdencom CAN

PykoBOACTBO 110 3KCILTYyaTalvu

AI'BP.406239.001-07PD

‘l‘\ . POCTEXCEPT
p“\ FIELDCoMM GROUP @

\!_4// MEMBER \ -

Asryct 2024 r.




Conepxanue

1 OIIMCAHUE ML PABOTA ....oooitiiit sttt 3
O = B2 £ 1 1S) 2 1. (ST O PP PPPPTRP 3
1.2 TeXHUUECKUE XAPAKTCPUCTHKH .veeerrvrrreisrrreesssressssrensssssessssssesssssssssssssesssssessssseessnsnees 4
1.3  KoOMIIEKTHOCTD MPEOOPABOBATEIICH ...veevvverveeireinreeieesiee sttt ettt 8
1.4 VYcTpoHcTBO U paboTa MPEOOPABOBATEIICH ...vvvvriiviieiiiieeeiiiieestieeesseeesssbeeesssreessnsneas 8
R\, B2 o) 371 070) )< AT 9
G V4 1 )40 ) - - TP OPR PR RUPRP 9

2 HCIIOJIb3OBAHUE T1IO HASBHAUYEHMIO........ccooiiiiiiiiiiciceeeee e 9
2.1 DOKCIUTyaTallMOHHBIC OTPAHIUCHH ... cc.vvesreeneeeseesseesiresnseaseesseesssesssessneesseessessnnesnnens 9
2.2 TloaroroBka mpeoOpa3oBaATEIECH K UCTIOTB30BAHUIO ......cervverrreereesieesseessnesnseenseesns 10
2.3 DKCIUTyaTaIus MIPEOOPABOBATCIICH ... vvvveevrreesiieressireessssreesstnesssssnesssssesesnssesssnssesens 14
2.4 METOIMKA MBMEPECHHII .....veervveieeanteeteesteesseessseasseesseesseesseesssesnseaseesseesseesnnesnneenneennes 14

3 TEXHUUYECKOE OBCIIYKUBAHUE .......cccoooiiiiiiiiie s 15

4 TEKYILIT PEMOHT ...oooooioieeeeeeeeeeeeee et ee et s et e e en s s en e en e enan 15

5 XPAHEHUE. .......ooii ittt et e st e s e e e eneennes 15

6 TPAHCIIOPTHPOBAHUE ........cccciiiiiiiiiieeieee ettt 16

A A N ] 1 G 7N 11 5 OSSR 16

8 TAPAHTUUN UBTOTOBUTEIIS .....ccvviiiiiiiieeecee et 16

[Tpunoxenue A YcinoBHoe 0603HaUeHUE MTpeoOpa3oBaTesei JaBICHHs H3MEPUTEIbHBIX 17
[Tpunoxenue b ['adapuTHbIe UePTEKHU CLB ....oooviiiiiiiiiie e 22
[Tpunoxenune B Cxema monkmtouenusi npeoOpazoBareneit CIB oOmenpoMbIIIIEHHOTO
17 (01 (00105 ()2 1 £ (TP PUPR R OPPRTRP 28
[Tpunoxenune I' Pekomenayemast cxema BHEITHHUX diekTpudeckux coequnenuit C/IB..... 30

[Tpunoxenue ]I T'abGaputHbie pa3zmepsl MTYLHEPOB I MOAKIIOYCHUS K MarucTpaiu

TABIICHUS T MOHTAMKHDBIX THEBIL .vuueiiervuneeristunieesesssnsessssssnssesssssssessesssnessessseesrssnneesrss 31
[Tpunoxenue E Onucanue mpoToKoma CAN OPEN ....cooiiiiiiiiiiieiiee e 34

Crpanuna 2 u3 44 AI'BP.406239.001-07P3 mu3m.10



Hacrosiiee pykoBOACTBO MO 3KCIUTyaTallud PaclpoOCTPaHIETCs Ha TIpeodpazoBaTen
nasnenus uaMmepurtenbHbie CIAB ¢ umdpoBsiM BbixogHbIM curHajgom dopmata CAN
pa3IMYHBIX KOHCTPYKTUBHBIX WCIOJHEHWH (B JanbHEHImeM — mpeoOpa3oBaTesn),
COJICPKUT CBENICHHUS 00 YCTPONCTBE U PUHITUTIE paOOTHI TPeoOpa3oBaTeeii, TEXHUIECKUE
XapaKTEPUCTUKU W APYTHE CBEICHUS, HEOOXOIWMBIE IJIsi MPABHJIBHOW SKCILUTyaTalluu
(MCTIONTE30BaHMS, XpAaHEHUS M TEXHUUECKOTO 00CITYKUBaHHUS) TTPpeoOpa3zoBaTeICH.

1 OIIMCAHHME U PABOTA

1.1 Ha3uaueHnue

1.1.1 IlpeobpazoBaTenu MpeAHAa3HAUEHBl IS HENPEPBIBHOIO HU3MEpPEHUs U
npeoOpa3oBaHusd JAaBJIEHUS AOCOJIOTHOTO, HM30BITOYHOTO, pa3pekKEHUs, J1aBJICHUA-
pa3pexeHusi, pasHOCTH JABICHUW U TUIPOCTATUYECKOTO JABJICHUS HEUTPAIbHBIX U
arpeccUBHBIX, Ia3000pa3HbIX M KHUJIKHX cpel B LU(poBoOi curHan Ha Oaze uHTEpdeiica
CAN.

OO0sacTh NPUMEHEHUS: METPOJOTHMYECKHE CIYXKObl, aKKpEIUTOBAaHHBIE Ha IPaBO
MOBEPKH U KaJIUOPOBKH CpPEICTB HM3MEPEHUs MAABJICHUS, CHUCTEMbl aBTOMATUYECKOTO
KOHTpPOJISI, PEryJUpPOBaHMs M  YIPABJIECHUS TEXHOJOIMUECKMMH IIpoLeccaMu Ha
OPEeNNpUIATUSIX Ta30BOM, METaUIypruueckod, XHMMHMUYECKOH, MHILEBON  OTpacisax
MPOMBIIIJICHHOCTH.

1.1.2 Tlpeob6pazoBatenu otHocsTcs k m3aenusm ['CII ([ocynmapcTBeHHas cuctema
MIPOMBITIICHHBIX TPUOOPOB U CPEACTB ABTOMATH3AIIHH).

1.1.3 IlpeobpazoBatenu OTHOCATCS K U3JIETUSAM OJIHOKAHAJIbHBIM,
OJTHO(QYHKIIMOHATHHBIM, BOCCTAaHABIMBAEMBIM M PEMOHTHPYEMBIM TOJBKO B YCIOBHSX
IPEINPUITHSI-U3TOTOBUTEIS.

1.1.4 KoHCTpyKIHs U TIOKPBITHE MPeoOpa3oBaTesieil 00ecneunBaroT YCTOMYMBOCTh K
MacjiaM U MOIOIIUM BELIECTBaM.

1.1.5 [IpeoOpazoBarenu npeagHa3HAUYCHBI JJ1s1 paOOTHI TPU aTMOC(HEPHOM JTABJICHUHU OT
66,0 no 106,7 xITa (ot 498 no 800 MM pT.CT.) U COOTBETCTBYIOT rpynne ucnoiaHenus P1 mo
I'OCT P 52931.

1.1.6 [IpeoOpa3zoBarenu BBHIMOJHAIOTCS KaKk B OJHONPENETbHOM, TaKk U B
MHOTOMPEICIBHOM HCIIOHEHUU. J[JI1 MHOTOMpPEAEeNbHOT0 HWCIONHEHUSI CYIIECTBYET
BO3MOKHOCTh 3a/IaHMsI 10 TPEX MPENIEIOB U3MEPEHHUs, O1aroapsi ueMmy npeoopas3oBareiu
MOJIJICPKUBAIOT BBICOKYIO TOYHOCTh H3MEpPEHHUS B IIMPOKOM JHMANa30HE BXOIHBIX
JABJICHUM.

1.1.7 IIpeoOpa3zoBarenu He coAepX aT MATEpUajIoB W BEUIECTB, BPEIHBIX B
HKOJIOTMYECKOM OTHOIICHWW JUIsI YeJIOBEKa W OKpPYXAloIlel cpeapl, MOITOMY IpHU
DKCIUTyaTauy  (MPUMEHEHHWH), WCTBITAHUSAX, XpaHEHWHW, TPAHCIOPTHPOBAHUH |
YTHJIM3ALUU HE OKa3bIBAIOT BO3/IEUCTBHUSA, OTIACHOTO B 3KOJOTUYECKOM OTHOIICHUH.

1.1.8 Ilpennpusarre-u3roTOBUTENb OCTaBIseT 3a CcOOOM MpaBO Ha H3MEHEHUE
KOHCTpYKIuH npeobdpazoareneit CJIB v THIOB KOMITJIEKTYIONIUX U3IETUH 0€3 yXyIIIeHUs
€ro XapaKTEePUCTHUK.

1.1.9 CtpykTypHas cxeMa YCIOBHOTO O0O3HA4YeHHS MpeoOpa3oBaTesieli JTaBICHUS
M3MEPUTENIbHBIX IPUBE/ICHA B IPUIIOKEHUH A.
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1.2 TexHu4yecKHe XapaKTePUCTUKH

1.2.1 OcHOBHBIE TEXHHYECKHE XapPaKTEPUCTHKH MPUBEACHBI B MACIOPTE (ITUKETKE)
Ha KOHKPETHBIN NpeoOpa3oBaTelsb.

1.2.2 TlorpemHocTh OnpeneneHus TeMIepaTypbl U3MEPSIEMON CPEIbl HE MPEBBIILIACT
3°C.

1.2.3 TlpeobpazoBaTenu yCTOWYHMBBI K BO3JCUCTBUIO MCIBITATEILHOTO NABICHUS B
COOTBETCTBHUH € TaOmuIe | U BbIIEPKUBAIOT MEPETPY3KY UCIBITATEIHHBIM JaBICHUEM B
TedueHue 15 MUHYT.

[IpeoOpazoBarenu pa3HOCTH [JABJIEHUHW — TPOYHBIE WU TEPMETUYHBIE IIOCIE
BO3/ICHCTBUS MPEACIbHO-TOMYCTUMOT0 pabodero n30bITOYHOTO AABJICHUS JITUTEIBHOCTHIO
He Oosiee 1| MUHYTBI B COOTBETCTBUM C TAaOJIULEH 2.

[IpeoOpa3oBaren U30BITOUHOTO JaBJIECHHUS C KOPPO3UOHHOCTOMKOM OTKPBITOU
MEMOpAHOW - MPOYHBIE U TEPMETUYHBIE I1OCJIE BO3JAEHCTBUS MPEIECIBbHO-A0IMYCTUMOTO
NEPErpy30YHOrO JaBJICHUS JUIMTEIbHOCTBIO HE Oosnee 1 MHHYTBI C COOTBETCTBUU C
TadIuLen 3.

Tabnuuma 1 — BenuuuHbl UCTIBITATENHHOTO JIABIICHUA MTpeoOpazoBarTenei

Bepxuaue npenensl u3MepeHuit

HcneiTaTensHoe gaBiIcHAE,

(BITN), MITa B % ot BITH Hpunenanne
Or 0,01 no 16 BxIIIOU. 125 —
Cs. 16 » 60,0 » 115 —
» 60,0 » 100,0 » 110 —

IIpumMeuanus

1 JIns mpeoOpa3oBarenell JaBIeHUSA-PA3PEKEHUS BEPXHUHM Ipenesl U3MEpeHHUs MPUHUMAeTCs 110
M30BITOYHOMY JIABJICHHIO.

2 Jlna mpeoOpa3oBarenell aOCOIIOTHOrO JaBieHUs ¢ BepxHUM npeaenaom Hmwxke 100 xlla
WCIBITATEIbHOE ABJIEHUE PABHO aTMOC(HEPHOMY.

Tabnuua 22— BeanuuHsl NpeaeabHO-I0NYyCTUMOTO MEPErPY30YHOTO JABICHUS IS
peoOpa3oBaTeseil pa3HOCTH JaBJICHHUS

HpeI[eJ'ILHO-I[OHYCTI/IMOC

Bepxuue npenenst uzmepenuit (BIIN) pabouee n30bITOUHOE AaBieHue, [Ipumeuanue

MlIIa
Or 0,25klla mo 1,6 x[la BxIIOU. 4 —
Cs. 1,6 xlla » 10,0xlla » 10 —
» 100klla » 16Mlla » 25 —

Crpanuna 4 u3 44 AI'BP.406239.001-07P3 mu3m.10



Tabnuua 3— Beauuunsl npeaeabHO-I0MYyCTUMOTO MEPErPY30UHOTO JABICHUS IS
npeoOpazoBareseil H30LITOYHOTO AaBJICHUS C KOPPO3ZMOHHOCTOMKOM OTKPHITON MeMOpaHoi

Bepxuue mnpenenst usmepenuii (BIIN),|[IpenenpHO-momycTumoe Tpuveuane
MIla neperpy3ounoe gasieHue, Mlla

Or 0,01 no 0,06 BKJIIOY. 0,1

Cs. 0,06 » 0,25 » 0,8

» 0,25 » 1,0 > 4,0

» 1,00 » 2,5 » 75

» 2,50 » 6,0 » 18,0

» 6,00 » 16,0 > 70,0

» 16,00 » 100,0 » 110,0

1.2.4 HomuHanbpHasi cTaTHuYeCKas XapaKTEepHUCTHKa NpeoOpa3zoBaTens JHUHEHHas,

COOTBETCTBYET BUAY:

rac

k-P

S=85+——,
° " Pg— Py

S — Teky1iee 3HaUYEHNE CUTHAJA;

So — cMenieHrne CHWrHajda TpH HYJEBOM 3HAUYEHUH H3MEPSEMOl BETWMYMHBI (IS
CTaHIApTHBIX ycioBuid S = 0);

P — 3HaveHue n3MepsieMoil BETUYHUHEI;

Pp — BepxHUI Ipeaes N3MEpPEHN;

Py — HwkHUN npenen usMepeHud, (IUisl cTaHIapTHBIX yciaoBuil Py = 0 ayg Bcex
npeodpazoBareneit, kpome VB, nis koTopsix Py B GopMyITy MOJCTaBISIETCS CO
3HAKOM «MHUHYC;

K — koadduimeHt npeodpa3oBaHus U3MEPSICMON BEITUYHUHBI:

— k = 100 % s BBIXOAHOI'O CHTHAJIa, BHIPAKAEMOTO B IPOICHTAX OT Juala3oHa

U3MEpPEHUH,
— k = (P — Pu) — Ut BBIXOJHOTO CHMTHAJIA, MTPEACTABIIAIONICTO COOOH pa3sMEpHYIO
BenuunHy (klla, [Ta, MIla u T.1.).

1.2.5Bapmanus BBIXOJHOTO CHUTHAJIa HE JOJDKHA TPEBBINIATH TOJOBUHBI TPEICIIOB

JIOIyCKaeMO OCHOBHOM TOTPEIIHOCTH, KpOME MpeoOpas3oBarenied ¢ mpeaenaMu
nomnyckaemon ocHoBHOM norpemHoctr 0,1 %, y KOTOpbIX Bapuanys He TOJKHA ITPEBBIIIATH
75 % mnipenesioB I0MYCKaeMO OCHOBHOM MOTPEIIHOCTH.

1.2.611peaensl momyckaeMoOM JIOMIOJTHUTEIBLHON TOTPEIIHOCTH MpeoOpa3zoBatesien

Pa3HOCTH JABJICHUS MPHU JBYXCTOPOHHEM HArpy>KCHHH paO0YnM M30BITOYHBIM JTaBJICHHEM
JIOJDKHEI OBITE, % ot BIIU:

¢ BIIN no 1,6 klla BKIITOYUTEIIHLHO +0,2%:;
¢ BIIU cBeimre 1,6 xlla go 10 xI1a BximrountennsHo  £0,1%:;
¢ BIIU cBerue 10 xIla +0,025%.
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1.2.7 JlononHuTensHas morpemHoctb, % ot BIIW, BbI3BaHHas BO31EHCTBUEM
BHEIIIHETO MEPEeMEHHOTO MAarHUTHOTO Mo Hanpsok€HHOCThI0 400 A/M, yactoron 50 Iy
WJIM BHEIIIHETO MOCTOSIHHOTO MarHUTHOTO MoJist HanpskEHHOCTHI0 400 A/M, He mpeBbIIIaeT
20 % OT AOMONHUTEILHONH OCHOBHOM MOTPEITHOCTA U HE HOPMUPYETCS.

1.2.8 Ilo yCTOWYHMBOCTH K MEXaHMYECKUM BO3JICUCTBHUSM MPE0OPa30BATEIH SIBIISTFOTCS
BUOPOYCTONYMBBIMU M COOTBETCTBYIOT:

— mo I'OCT P 52931 xonctpyktuBHble wucnoiaHeHuss K00, KO02, K04, KOS5
COOTBETCTBYIOT KiaccupukaimoHHoi rpynne G2 u BO3ACHCTBHIO MHOTOKPATHBIX
MEXaHMYECKUX YAapOB IPH NHKOBOM 3HAYEHHH yIapHOTo yckopenums 98 m/c? (10g) m
JUIMTENIBHOCTH 2—50 Mc, mpeoOpa3oBaTeNM OCTAIBHBIX KOHCTPYKTHUBHBIX HCHOJIHEHUN
COOTBETCTBYET rpymie V3;

— 10 OCT 32.146 — rpynne MMI.

1.2.9 Tlo ycTOWYMBOCTM K KIMMATHYECKUM BO3JCUCTBUSIM MpeoOpa3oBaTesid B
3aBUCUMOCTH OT BUJIa UCTIOJIHEHUS COOTBETCTBYIOT:

— 10 I'OCT 15150 rpynnam YXJI3.1, V2, T3, TB2, TB4, YXJI4.2, OM4, OMS5;

— 1o OCT 32.146 rpynnam K6, K7.

1.2.10Ilo ycTOWYMBOCTH U NMPOYHOCTH K BO3JACHCTBUIO TEMIIEPATYpP OKpYKaroleh
cpedabl W BIAXHOCTH TMpeoOpa3oBarenu oTHociaTcss Kk rpynmam Cl, C4, B4 no
['OCT P 52931.

1.2.11Cpennee Bpemst HapaboTKu Ha oTka3 He 6onee 182000 qacos.

1.2.12 Ha3naueHHsblii CpOK CiykObl mpeoOpa3oBarencii He meHee 20 jier, Kpome
AKCIUTyaTUPYEMBIX MpPU H3MEPEHUU MapaMeTpOB AarpecCUBHBIX Cpel, CPEOHUN CpOK
CITy’OBbI KOTOPBIX 3aBUCUT OT CBOMCTB arpe€CCUBHOM CPEJIbl M YCIOBHM SKCILTyaTallH.

1.2.13 W3onsiuust  HNEKTpUUECKUX  LieTield  mpeoOpa3zoBarenieii  BBIIECPKUBAET
UCIBITaTEIbHOE HAMPSKEHUE B COOTBETCTBUU C TaOMLIeH 4.

1.2.14 ComnpoTuBiieHHE U30JSAIUHU IIEKTPUUECKUX MMPeoOpa3oBaTeiell B HOpMaIbHBIX
YCIIOBUSIX, TpU BEpPXHEM 3HAUYECHUU IIpelelbHOW pabodeil TemmepaType, MpH
OTHOCUTEILHOU BaxkHOCTH 95 + 3 % u temneparype 35 + 5 °C npuBegeHo B Taduile 4.

Tabnuua 4— Buag v 3HaueHUE HUCHBITATENBHOIO HANPSXKEHUS NPU TMPOBEPKE
ANEKTPUYECKON MPOYHOCTH U30JSLHH, dJIEKTPHIECKOE COIIPOTUBIIEHUE U30JISLIUN
[lelicTByromiee 3HAYEHUE
M CIIBITaTCIIBHOT'O HaIps’KCHUA

Hopwmsl

nepeMeHHoro Toka uucroron 50 I'n
[IPAKTUYECKH CUHYCOUIAIbHON (OpPMBI €
KOA((QULIMEHTOM aMIUIMTYAbl HE XYK€
1,414+0,099, Bsyp, HE MeHEE

ANEKTPUUYECKOTO COMPOTUBIICHUS U30JISIINH,
MOwM, HE MeHee

o npu BEpPXHEM .
NPH  OTHOCHUTEITEHOU IPA OTHOCHUTEIBHOM
o 3HAYCHUHU 0
B HOPMAJbHBIX| BIQKHOCTH 95+ 3 % | B HOpMaJIbHBIX HpeeTbHOf BiakHOCTH 95 + 3 %
YCITOBHSIX " TeMIepaType | yCIOBHAX Ia)6oqe171 " TeMIeparype
355 °C P 355 °C
TeMIeparype
300 240 100 20 5

1.2.15 TIpeoGpa3oBarenn HE BBIXOASAT M3 CTPOS MPU OOpBIBE JHHHUHM CBSI3H, MPHU
KpaTkoBpeMeHHOM (He 6osee 10 ¢) KOpOTKOM 3aMbIKaHUH JIWHUU CBSI3H.

1.2.16 TlpeoOpa3oBaTenu HE BBIXOAST U3 CTPOS MPHU TOJa4e HANPSDKCHUS TTUTAHUS
0oOpaTHOM MOISPHOCTH.
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1.2.17 TIO npeoOpaszoBaTeis mpeaHa3HAUYCHO ISl MpUeMa JIEKTPUIECKOr0 CUTHAJIa
YYBCTBUTEIBHOTO 3JIEMEHTA, MPOMOPLHMOHATIBLHOTO €ro AepopMalud OT MPUII0KEHHOTO
JaBJICHUSI.

3HaveHue nu(poBOTo KoJa CUrHaAIA, HOPMUPOBAHHOE B IIMPOKOM JIMAIIa30HE TEMIIE-
paTyp, npeoOpa3yeTcsl B 3HaUCHUE JTaBJICHHUS.

[1O unenTuduupyeTcs myTeM BbIBOIa HANMEHOBAHUS M HOMEpa BEPCUHU Ha JUCTLIICE
WHANKaTOpa (MHIUKATOpa-KOMMYHHMKATOpa), JU00 B COOTBETCTBYIOIIMX PETUCTpPax IO
1 (POBOMY MMPOTOKOY CBSI3H.

I1O BcTpoeHHOE U HEU3MEHSAEMOE T0JIb30BATEIIEM.

Peanu3oBana cucteMHas OJIOKMPOBKA YTEHHS] BCTPOEHHOM NaMATH Yepe3 OTJIaJOYHbIN
unTepdeiic. s qoctyna K KaMOPOBOYHBIM JTJAHHBIM HEOOXOUMO MPONTH JIBYXCTa M-
HYI0 IPOBEPKY MapoJisl.

B nonb3oBaTenbckoM U CBSI3HOM HMHTEpdeicax mpeodpa3zoBaTensi OTCYTCTBYIOT IpoO-
HEeAyphl ApXUBUPOBAHUS PE3YyJIbTATOB U3MEPECHUI.

10 npeoOpa3zoBaTens pa3ieIeHO Ha METPOJIOTMYECKH 3HAYMMYI0 4YacTh U METPOJIOTHU-
YECKU HE3HAUYUMYIO YaCTh:

K METPOJIOTMUECKH 3HAYMMOM YaCTU OTHOCSITCS MPOTPaMMHBIE MOJTYJIU, BBITIOJIHSIO-
e PyHKIUu:

—  cbopa, nepengaun, 00pabOTKHU U MPEACTABICHUS U3MEPUTEIHHON HH(OPMaLIUHY;

—  uaeHTU(UKAIMU METPOJIOru4ecky 3HaunmMon yactu [10;

K METPOJIOTMYECKH HE3HAUYMMOM YaCTH OTHOCSITCS MTPOTrPaMMHBIE MOJTYJIM MEHIO TIPH-

oopa:

—  (opmaT oTOOpakeHus1 JaHHBIX HA UHAUKATOPE;

—  CTPYKTYPbl KOMMYHHUKAITMOHHOTO MPOTOKOJIA.

MeTtponoruuecku 3naunmast yactb [10 npeodpazoBaTesist UMeeT BO3MOXHOCTb IPOBe-
JeHUsT UACHTU(UKAIIMK TTOCPEICTBOM MHTepdeica CBA3M, WM BU3YalbHO HA CBETOUO/I-
HOM HHJIMKATOpPE B MEHIO mpurbdopa.

W nentudukamonHpie JaHHBIC, TPEACTABICHHBIC B TAOIUIIE 5, BKIIIOYAIOT B CEOsI H-
dhopmaruro:

— o nomepe Bepcuu 110 - unentudukarope MeTpoioruuecku 3naunmont yactu [10.

-Tabnuna 5 —HMueHTuguKalMOHHBIE JAHHBIE MPOIPAMMHOI0 00EeCIEUEeHHUSI

W nenTudukamonuple JaHHble (IPU3HAKH ) 3HayeHue
Nnentndukarmonnoe HaumeHopanue I10 nius CJIB pd_CAN.hex
Homep Bepcun (unentudukaimonsbii Homep) 110 He Hke V1
[Mudposoit unentudukarop 1O -

Ha nnaukaTopHOM yCTpONCTBE UMEETCS IapOJlb.

Nmeetcst pasrpaHnyueHue 0JIb30BATENIbCKOTO ocTyna. [loap30BaTenu He UMEIOT J10-
CTyIla B CEPBUCHBIN PEKUM.

[IpoTokoibsl 0OOMEHa JaHHBIX COAEPKAT METObI OMPEACIICHHUS OITUOOK MPU TTOMOIIH
MIPOBEPKH COOTBETCTBHUS 3aMIPOCA U OTBETA U BHIYUCICHUSI KOHTPOJIbHOW CYMMBI.

Pacuer koHTpOIBHBIX cymMM TipousBoautcs anroputmom CRC-16

YpoBeHb 3aUThl TPOrPAMMHOTO 00ECTICUCHHS BBIYUCIUTEIS OT HEeTIPpEIHAMEPEHHBIX
Y TIpeTHAMEPEHHBIX U3MEHEHUH - «BbICOKUi» 1o P 50.2.077-2014.

1.2.18 Kopmyc npeoOpazoBareneit W3TOTaBIIMBAIOT u3 HEepKaBerouen
KOPPO3HMOHHOCTOMKOM CTaIv, OKPAIIMBAEMOM B IIBETA, KOTOPHIEC ONIPEEIISIET U3TOTOBUTED.
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3aBoJICKOI HOMeEp uMeeT HUPOBOI popmMaT U HAHOCUTCSI Ha OOKOBOM NaHENIU IPeod-
pa3oBaTelisi METOJI0M TPaBUPOBKH, U3HOCOCTOMKON HaKJIEMKH WM UHBIM PUTOAHBIM CIIO-
coboM, 0OecreunBaroIUM HACHTU(PUKALMIO KaKI0T0 3K3eMIUIsIpa peodpasoBaress, BO3-
MO’KHOCTb ITPOUYTEHHSI U COXPAHHOCTh HOMEpPA B MPOLIECCE HKCILUTYaTaL|H.

Hanecenue 3Haka NOBEPKU Ha CPEICTBO M3MEPEHUM HE NMPELyCMOTPEHO. 3HAK IIO-
BEPKH HAHOCUTCS Ha CBUJIETEIBCTBO O MOBEPKE.

JUIs 3aI0UTHl OT HECAHKLIMOHUPOBAHHOTO OCTYIIA IIPEyCMOTPEHA YCTAaHOBKA paspy-
1raeMoi TioMObI U3roToBuTeNsa. KoHCTpyKIus o0ecrieunBaeT orpaHMueHUE TOCTyIa K Ya-
CTsIM mpeoOpa3oBaTesisi, HECYIIMM MEPBUYHYIO0 U3MEPUTENbHYI0 HHPOPMAIIHIO, U MECTaM
HAaCTPOWKH (pEryJIMpPOBKH).

1.3 KoMIuIeKTHOCTH MpeoOpa3oBaTeJieit
1.3.1 KomrmiekTHOCTB TpeoOpa3oBaTesieii mpuBeicHa B Tabumile 6.

Tabnuma 6— KommuekTHOCTh IpeoOpazoBaTeseii

HaumeHnoBanue O06o3HaueHue Kou., T [Ipumeyanue
1 IIpeoOpazoBareinb qaBacHUS
N Hcnonuenue B
M3MEPUTEINIbHBIN (0003HAaUEHHE B - 1
COOTBETCTBHE C
COOTBETCTBHUU C UCIIOJIHEHUEM)
3aKa3oM
2 ITacmopr (9THKETKA) - 1

3 MeToauka oBepKH -

ITo TpeboBanuto umn

4 PyKOBOJCTBO I10 KCILTyaTaIliu AT'BP.406239.001-07PD B 3JICKTPOHHOM BHJIC
IIpumMeganus
1 Pozerka GDM3009 DIN 43650A nocTasisieTcst ¢ mpeoOdpa3oBaTeIsIMy, UMEIOIIUMHE THIT
coeaunutesss DIN 43650A

1.4 YerpoiicTBo M padoTa npeodpa3oBareJieii

1.4.1 Tlpunnun neiictBus npeodpazoBaresieil OCHOBaH Ha peoOpa3oBaHUM JaBICHUS
U3MEpPSIeMOM Cpeflbl, BO3JICUCTBYIONIEH Ha MEMOpaHy YyBCTBUTEJIBHOTO DJIEMEHTA, B
AIEKTPUUECKUIN CUTHAJI, IPOMOPIIMOHATILHBIN MeXaHUYeCKOU edhopMaiiii MEMOpPaHBI.

1.4.2 YyBCTBUTENIBHBINA DJIEMEHT PACIOJIOKEH B KOPITyCE M3 HEPIKABEIOIIEH CTalIU.
JIns nprcOoeIMHEHUsI K MarucTpaiy AaBJEHUS Ha KOPIyCce MMEETCs pe3b00BOM IITyLEp C
raiikoi. Ha xpellike kopmyca pa3meméH pazbeéM Uil MOJa4yd MUTAHUS HA JATYUK U
MOJKJIFOUECHUS €r0 K JIMHUU CBSI3U.

1.4.3 Curnan 4yBCTBHTEIBHOTO dJieMeHTa moctynaeT Ha Bxoa ALIIT u mpeobpasyercs
B 1udpoByro dopmy. UYactora mnpeooOpazoBareneid ALl moxkeT OBITH H3MEHEHa
MOJIb30BaTEIEeM C YYETOM CKOPOCTHM HM3MEHEHUS JaBJICHUS HU3MEPSEMOM Cpenbl: Mpu
KBa3UCTATUYECKUX TMpolieccaX PEeKOMEHIYEeTCs BbIOMpaTh MHHUMAJIBHYIO YacTOTY
npeoOpa3oBaHus IJisi YMEHbIEeHUsT cOOCTBEeHHBIX 1myMoB ALl u moBbIieHUs TOYHOCTH
WU3MEPEeHUI U, HA00OPOT, IS TIPOIIECCOB C OOJBIITUMHU CKOPOCTSIMU U3MEHECHHUSI JABJICHUS
CJIEIyeT TOBBIIIATH YaCTOTY MPeoOpa3oBaHMUs.

1.4.4 udposoit curnan ALl cuutbiBaeTCs MUKPOKOHTPOJLIEPOM, KOPPEKTHPYETCS
C Y4ETOM HACTPOCUYHBIX KOI(PDUIIMEHTOB, YCTPAHSIIONTUX HETMHEHHOCTH U TEMIIEPaTypPHbBIS
3aBUCUMOCTH TIEPBUYHOTO TIpeoOpa3oBaTeisl JaBieHUS, MpeoOpa3yeTcs B 3HAYCHUE
JABJICHUS M BBIAAETCS 110 3aMpoOCy B JJUHUIO CBS3H.
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1.4.5 MUKpPOKOHTpOJUIEp MOKET  BBIMOJHUTH  OMNEpalMd IO  YCPEAHEHHIO
(memrnpupoBaHUIO) BBIXOJHOIO CUTHAJIA C YKUCIOM ILAroB, 3a/1aBa€MbIX MOJIb30BaTENIEM,
YTO MPU MEJJICHHO MEHSIOLIEMCS JaBJICHUU MO3BOJISIET MOBBICUTh TOYHOCTH MOJIYy4aeMOro
pesynbTata. [Ipu ’TOM KpaTKOBpeMEHHbIE CKAUKH J1aBJICHUS OyAyT CIIIa)KEHBI.

1.5 MapkupoBka

1.5.1 Ha kpeIke npeoOpazoBaTeneil MApKUPYIOTCS HAAMKUCH B cOOTBETCTBUHU ¢ K/I:

— TOBAPHBIN 3HAK WJIM HAUMEHOBAHHE MPEAPHUATHSI-U3TOTOBUTEIIS;

— KOHCTPYKTHBHOE MCTIOJHCHUE;

— 3aBOJICKOW HOMED Mpeodpa3oBaTelei;

— JlaTa U3rOTOBJICHUS (MECHII, TOI).

1.5.2 Enunsenii 3Hak oOpamenuss TP TC u 3HaK yTBEpXKICHHS THIIA HAHOCSATCS
M3rOTOBUTEIIEM Ha THTYJIBHBIN JINCT MAacmopTa (3TUKETKU) THIIOTPadCKUM CITIOCOOOM.

1.5.3 Otrtuck kneiima OTK wu3rotoBuTenass W 3HAK TOBEPKH CTaBATCS B
COOTBETCTBYIOIIKE Pa3aeibl AacopTa (STUKETKH).

1.6 YmnakosBka

1.6.1 YmakoBka mpeoOpa3zoBareniell 00ecrednBaeT COXPAaHHOCTh MpeoOpa3oBaTeeh
MIPU XPaHEHUHU U TPAHCIIOPTHPOBAHUM.

1.6.2 Ilpu ymakoBKe BXOJTHOE OTBEPCTHE KaMePhl U3MEPUTEIHLHOTO OJI0KA M KOHTAKTHI
COCTMHUTEIIS AJICKTPUIECKOTO 3aKPHITHI (€CIIHA 3TO MPETYCMOTPEHO B IOTOBOPE MTOCTABKH)
3aIIUTHBIMU KPBIIMIKAMH, TMPEIOXPAHSIOMUMHA OT 3arps3HECHUS BHYTPEHHIOI IOJIOCTh
JYBCTBUTEIHHOTO 3JIEMEHTa W KOHTAKTBhl COCAMHHUTENS JJECKTPUYCCKOTO, a TaK KE OT
MEXaHUYECKUX TOBPEKICHUN — pPe3b0y NPUCOSAMHUTENBHOTO IITyIEpa U PE3LOY
COCIMHUTETIS.

2 NCHOJBb30OBAHHUE IO HASBHAYEHUIO

2.1 JkentyaTaliluOHHbIE OTPAHUYEHUS

2.1.1 He pomyckaercss mpuMeHeHUE mpeodpazoBarenell st U3MEpeHUs JaBlICHUS
Cpell, arpeCCHUBHBIX MO OTHOIICHHIO K MarepuajgaM KOHCTPYKIIMU TMpeoOpa3oBaTelnei,
KOHTaKTUPYIOLIHNM C U3MEPAEMOU CPEIION.
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2.1.2 TlpeoOpa3zoBarenu, HCHOJb3yeMble JJISI MpeoOpa3oBaHUs M30BITOYHOTO
JaBJIEHUSI Ta3000pa3HOr0 KHUCIOPOJa M KHUCJIOPOJIOCOJAEpKAIMX Ta30BbIX CMeEcei,
3anpenaeTcss IPUMEHSITh BO B3PhIBOOMACHBIX YCIOBUSX.

2.1.3 He pomyckaercss MexaHWYECKO€ BO3JCHCTBHE HAa MeMOpaHy NpHEMHHKa
JABJICHUSI CO CTOPOHBI TIOJIOCTH U3MEPHUTEIBHOTO OJIOKA.

2.1.4 Tlpu skcrmyartanuu npeoOpa3oBaTesieil HEOOXOAUMO UCKITIOYHTD:

— HAKOIUICHWE W 3aMep3aHue KOHAeHcaTa B padoumx Kamepax U BHYTPH
COETUHUTENBHBIX TPYOOIPOBOAOB (/17151 Ta3000pa3HBIX CPENICTB);

— 3aMep3aHue, KPUCTALIU3AIMNIO CPEeIbl WM BBIKPUCTAUIN30BBIBAHWE W3 HEE
OT/ICJIbHBIX KOMIIOHEHTOB (JIJIs KUJIKUX CPEI).

2.1.5 DnexrtponuraHue  mpeoOpazoBareieil  JIOJDKHO  OCYHIECTBISTBCS ~ OT
CTAOMJIM3UPOBAHHOTO MCTOYHUKA HAMPSIKEHUS MOCTOSHHOTO TOKa. MICTOYHHMK MUTaHUSA,
UCIIOJIb3YeMbId JUIsl MHUTaHUS B OKCIUTyaTallMOHHBIX YCJIOBHUSIX IpeoOpaszoBarene
OOIIETPOMBITIIUIEHHOTO UCIIOTHEHHUS, IOJKEH YIOBIETBOPSATH CIEIYIOIUM TPEOOBAHUSIM:

— COINpOTUBJIEHUE N30JAMU He MeHee 100 MOwm;

— BBIJIEPXKUBATh UCHBITaTENIbHOE HarpshkeHue 1,5 kB npu npoBepke sneKTpudecKoi
MIPOYHOCTH U3OJISAIINH;

— TyJbcanus (ABOMHAS aMIUTHTYa) BRIXOIHOTO HANPSDKCHHS HE JTOJKHA TPEBBINIATh
2 % OT HOMHWHAJLHOTO 3HAYCHUS BBIXOJHOTO HAIMPSHKEHUS MPU YaCTOTE TAPMOHUYECKHX
coCTaBJISIOIIMX, HE npeBbimaromeit 500 .

— HWCTOYHWK THUTaHWS (KaHaJ HCTOYHWKA THUTAHUS, HEMOCPEACTBEHHO MHUTAIONTUIN
npeodpazoBatein) JOJKEH ObITh PACCUYMTAH WJIM YCTAHOBJIEH HA OTPAHUYECHHE BBIXOHOTO
MOIIIHOCTA ypPOBHEM, OJIM3KMM K JBOWHOMY 3HAYCHHUIO MOTPEOIIEMON MOITHOCTH
npeoOpa3oBareeil, yka3aHHOH B macmopTe (3THKETKe), HO He Oosiee 150 B-A npu ro00it
Harpy3Ke, BKIItoUas KOPOTKOE 3aMbIKaHUE.

2.2 TloaroroBka nmpeodpa3oBaTeieil K HCIOJIb30BAHUIO

2.2.1 Tlpu momydenun mnpeoOpazoBaTesneld HEOOXOAMMO OCMOTPETh YHAKOBKY H,
yOeIUBIINCH, YTO OHA HE UMEET MOBPEKICHHI, TPOU3BECTH PACIIAKOBKY.

2.2.2 TIpoBepuTh KOMILJIEKTHOCTH ITpeoOpa3oBarTesieil B cOOTBeTCTBUM C 1.3

2.2.3 BHemHUM OCMOTpPOM CleIyeT MPOBEPUTH MpPeoOpa3oBaTeid W Pe3bOOBBIC
COEMHEHHS Ha OTCYTCTBUE BUIUMBIX MOBPEKICHHIA

2.2.4 Tlocne TpaHCIOPTUPOBAHMWSI B YCJIOBHSX OTPHUIATEIBHBIX TEMIEpPATyp
OKpy)Xarollel cpenbl MepBO€ MOAKIOYEHHE IpeoOpa3oBareneil K  HCTOYHUKY
AJIEKTPONMUTAHUS JOIYCKAETCs MOCIE BbIIEPKKU IpeoOpazoBaTeseil He MeHee 3 4acoB B
HopMasbHbIX ycnoBusix o 'OCT 15150.

2.2.5 TlpoBepuTh METOMMETPOM C HOMHUHAJIBHBIM HampsikeHuem 500 B
COTIPOTUBIICHUE JJIEKTPUUECKON H30JSIUU MEXIy KOpIycoM mpeoOpa3oBaTeneii u
AIIEKTPUYECKH 3aMKHYTBIMH MEXIy COOON BBIBOJAMHU COCAMHUTENS SJIEKTPUUECKOTO.
OTcu€r mOKa3aHWil, ONPENEHSAIONUX AJIEKTPUUECKOE COMPOTUBICHUE  H3OJISALHH,
MPOM3BOJUTH TIOCTIE TIPUIIOKEHUST HATIPSDKEHUS K UCTIBITYEMBIM TEMsIM MpeoOpa3oBarTeseit
Y YCTaHOBIICHUS MMOKa3aHU MeroMmMeTpa. [[poBepKy mpoBOAUTH B HOPMAIbHBIX YCIOBHSIX.
B cnywae ecnum compoTuBiieHME BJeKTpuueckorM wu3oianuu  menee 100 MOw,
npeoOpa3oBaTesy CleyeT 3aMEHUTb.
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2.2.6 Tlpuémuuk  naBieHuss  mpeoOpa3oBaTeleld UM MOHTaXHBIE  YacTH,
npenHa3HauYeHHbIe Uil TMpeoOpa3oBaHUsl JABJICHHMS Ta3000pa3HOrO KUCIOpoAa U
KHCJIOPOJI0COEPKAIIMX CMECEH, JOJKHBI ObITh OUHIIEHbI U 00e3xupeHbl o PJ1 92-0254.

2.2.7 Tlpu MoHTaxkxe mpeoOpazoBareiied Ha 00BEKTe (BBOJAE B OKCILTyaTallUIo)
HE00XOAMMO PYKOBOACTBOBaThCA HacToAmuM PO, rnasoit 3.4 119311, rnasoit 7.3 I1YD, a
TaKxkKe:

— rabapuUTHBIM YEPTEXKOM MpeoOpa3oBaTeseii U BAPHAHTOM YCTAaHOBKHU (TIPUIIOKCHHUS
bul);

— JPYTEMH JOKYMEHTAMH, ICUCTBYIOIMMH Ha TIPEANPHUATHAN, PETIIAMEHTUPYOITUMHU
MCIIOJIb30BaHUE CPEJICTB U3MEPECHHUSI TaBJICHHUSL.

2.2.8 Tlonoxxenue mpeoOpazoBaTesicii IPU MOHTaXKe — MPOU3BOJIBHOE, YI00HOE IS
MOHTaXa, JIEMOHTaka 1 00cykuBanus. MonTax npeodpasopateneit ¢ BIIN qo 100 kI1a u
C OTKpBbITOM MeMOpaHOW (MMEIOIIMX CHJIbHYIO 3aBHUCHUMOCTb BBIXOJJHOTO CHUTHAJla OT
MOJIOKEHUST TTpeo0pa3oBaTesi) C IEJIbI0 COXPAHEHUSI METPOJIOTHUECKUX XapaKTEPUCTHK
MIPEANOYTUTENBHO YCTAaHABIMBATH BEPTUKAIBHO MITYLIEPOM BHH3 (B TAKOM IOJI0KEHUN OHU
KaJIMOPYIOTCS Ha MPEANPUSTUU-U3TOTOBUTEIIE).

2.2.9 Cnenyer uzberaTh MOBPEXKICHUN MPUCOCIUHUTEIHLHON pe3bObl U IepeKoca
npeoOpa3oBareiieii TpPW YCTAaHOBKE U 3aTSITHBAaHUHM, a TaKXKe IIPH OTKPYYUBAHUU
npeoOpa3oBarenei.

2.2.10 3anpemaercs Mpy MOHTaXE M JEMOHTAKE MIPUKIIAIBIBATH YCUIIHE 3aTATHBAHUS
(OTKpy4MBaHUs) K KPBIIIKE KOPIyCa, a TAKXKE K COSAMHUTEIIO.

2.2.11 Tlpu MoHTaXke TipeoOpazoBaTeell yCuine 3aTArUBaHus, MPUKIAIBIBAEMOTO K
raifike KopIryca, He JIOJDKHO MPEBBIIIATh:

— 26 H-Mm — st ucnonaenuit CJIB co mryniepom M12x1,0;

— 60 H-Mm — st ucnonmaenuit CJIB co mrynepom M20x%1,5.

2.2.12 JIna wucnomuennt CJAB co mTymepom MI12x1,0 pexkoMeHmyeTcs
yCTaHABIUBATh (MPUJIOKEHUE B) yIUIOTHSIONIYI0 pe3NHOBYIO MPOKJIAAKY TOJIIUHON 5—6
MM MEXJIy TalKoW Kopryca M pabodeil Maructpaibio (COSIUHUTEIBHOW JIMHUEH,
nepeaaronieit napnenue). He momyckaercst ymnop raifku Kopmyca B METaJUTMYECKYIO 4acThb
COEIMHEHHUsI C BHEIIHEN ra30BOM WJIM TMAPABIMYECKON JUHUEH (padodeil MarucTpasiblo,
COCIMHUTEILHON JTMHUEH, TIepeIatolIe 1aBIcHuE).

2.2.13 JIns ucnonnenne CIIB co mrynepom M20%1,5 yrjaoTHEHHE A COSAMHEHUS
tuna 3 wucnonHenne 1 mo ['OCT 25164 pexoMeHOyeTCs BBIIOJHATH C IOMOIIBIO
MPOKJIAIKH.

3anpemaercsi HCMOJIB30BATh YIVIOTHEHHE MO pe3ble (makust, Jenra ®YM) nis
odecreyeHusi FePMETHYHOCTH COeIMHEHHS, TAK KAK MOKeT POU30ITH MOBpeKIeHHe
MeMOpaHbl  0OJBIIMM  JIaBJIeHHMEM, BO3HHKAKIIMM TPU  3aKPYYMBAHUU
npeodpa3oBareisi B 3aMKHYTbI 00bEM HeCKMMAaEeMOH KUIKOCTH.

MonTaxk mnpeodpa3oBaTesii Ha padodee MeCTO OCYHIECTBJSETCH TIaedyHbIM
KJIIOYOM 32 HIeCTUTPAHHUK HITYIepa.

3anpemnaercsi MCNOJb30BaTh KOPIYC NMpeodpa3oBaTeiisi B Ka4yecTBe 3JIeMEHTAa
MOHTAaKa WiN KpeivieHus. [Ipy MoHTa)ke 3anpeniaercsi NPUKJIAALIBATD YCHJIUA K
KOpIYCYy AaTYHKA, B TOM YHCJE ¢ MOMOIIBI0 TPYOHOro KJI04Ya, BO HU30e:kaHHe ero
MOBPeXKIAEHUSI.

2.2.14 Tlpu wMoHTaxe npeoOpazoBaTeiel clneayer y4HUThIBaTh CIEAYIOIIUe
PEKOMEH IAIUU:
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— OKpY’Karolllasi cpelia He JOJDKHA COJEepKaTh MPUMECEH, BBI3BIBAIOIINX KOPPO3HUIO
nerajnen mpeobpasoBaTesei;

— B CJIy4ae yCTaHOBKHM IpeoOpaszoBaTesieli HEMOCPEACTBEHHO Ha TEXHOJOTMYECKOM
000py/IOBaHUKM UM TPYOONPOBOJIOB JOJDKHBI NPUMEHATHCS OTOOpPHBIE YCTPOMCTBA C
BEHTWJISIMU JJIs1 00€CTIeYeHUsI BO3MOKHOCTH OTKJIIOUEHHUS M TIPOBEPKHU MPeoOpa3zoBaTeiei;

— pa3MmeniaTh OTOOpPHBIE YCTPOMCTBA PEKOMEHAYETCS B MECTaX, TIJI€ CKOpPOCTh
JBIKEHUST paboueil cpe/ibl HAaMMEHbIIIasl, TOTOK 0€3 3aBUXPEHHU, T.€. Ha MPSIMOJIMHEHHBIX
y4yacTkax TpyOOIMpOBOJOB MNP MAKCUMAJIbHOM PACCTOSHUM OT 3alOPHBIX YCTPOICTB,
KOJICH, KOMIIEHCATOPOB U JAPYTUX TMIPABINYECKUX COCTUHECHUI;

— TpH TYJbCHPYIONMIEM JaBJIEHWHW paldodeld cpeapl, THApOoyJdapax OTOOpPHBIE
YCTPOMCTBA JOJDKHBI OBITH C OTBOJIAaMH B BHUJIC METIICOOPA3HBIX YCIIOKOUTEIEH;

— mipu Temreparype cpeabl cBbiie 80 °C oTOOpHBIE YCTpOWCTBA JOKHBI OBITH C
OTBOJIaMM B BHUJI€ COCIUHUTEIBHBIX JMHUM, HE MO3BOJISIIOIIMX MOBBICUTH TEMIIEPATYPY
paboueil cpenbl B MpUEMHUKE JaBJICHUS IpeoOpa3oBaTeiield WM OKPYXKAroIIeH Cpeabl
BO3JIe IpeoOpazoBareneii ceoiie 80 °C;

— COEIWHUTEbHBIC TUHUN (PEKOMEHIyeMas JNIMHa — He 0oJiee 15 METPOB) JIOHKHBI
HMETh OJIHOCTOPOHHHMH YKJIOH (He MeHee 1:10) or mecta orbopa daBieHUS BBEpPX, K
npeoOpazoBarelsaM, €clid u3MepsiemMas cpeia ras, U BHU3, K IpeoOpa3oBaTemsiM, €Clu
u3MepsieMas cpena — OSKUJIKOCTh. B ciydyae HEBO3MOXHOCTH BBIMOJHEHHS 3THUX
TpeOOBaHUM TIPU U3MEPEHUU JIaBJICHUS ra3a B HIDKHEH TOYKE COCIUHUTEBHON JIMHUU
HEOOXOJIMMO  TPEAYCMOTPETh OTCTOMHBIE COCYJIbI, a B HAWBBICHIUX TOYKax
COCIMHUTEIBLHON JTMHUU, TIPU U3MEPEHUU JaBICHUS )KUIKOCTH, — ra30COOPHUKH;

— TIPU UCTOJIb30BAHUM COCAMHUTEIBHBIX JUHUNA B HUX JOJIKHBI MPEyCMaTPUBAThCS
CIIelIMAJIbHBIC 3arIyllIaeMble OTBEPCTHS JIJIsl MPOAYBKHM (CIIMBa KOHJEHCATA);

— COCIWHUTENbHBIC JUHUN (MMITYJIbCHBIC TPYOKH) HEOOXOIUMO MPOKIIAIbIBATh TaK,
9TOOBI HCKITIOUUTH 00pa30BaHKUE Ta30BBIX MEIIKOB (IIPYU U3MEPCHHUH JABIICHHUS KUIKOCTH )
WU THAPABIMYECKUX MTPOOOK (MpHU M3MEPEHUHM JIaBJICHUS Ta3a);

— B Ccllydae »OKCIUTyaTaliuu TIipeoOpas3oBaTeieli TIpu  Temrmeparypax pabdoueit
(oxpyxaromieit) cpenpl HUKE 0 °C HEOOXOAMMO HCKIIOYHTH HAKOTUICHHE M 3aMep3aHue
KOHJICHCAaTa B U3BMEPUTEIILHOUN KaMmepe (MpUEMHUKE JaBJICHUsI) MpeoOpa3oBaTelisa U BHYTPU
COCMHUTEIBHBIX TPyOOK (TIpM UM3MEPEHUM JaBJCHUSA Trasza), 3aMep3aHue U
KPUCTAJUTM3ALUIO cpebl (IPU U3MEPEHUH J1aBJICHUS KUJKOCTH);

— TIpU WU3MEPEHUU JABJICHUS arpeCCUBHBIX WM KPUCTALIM3YIONIUXCS, a TaKkKe
3arpsA3HEHHBIX CpeJl OTOOPHBIE YCTPONCTBA AABICHUS JOJKHBI MUMETh Pa3/eIUTEIIbHbIC
COCYJIbl WJIM MEMOpaHbl. PazienutenbHbie COCYIbl HOJKHBI YCTAHABIMBATHCS KAaK MOYKHO
OJIMKe K TOUKEe 0TOOpa ABIICHUS;

— Maructpaiau (COCIMHUTEIbHBIC JMHUN) JOJDKHBI OBITh TEPea MPHUCOCIUHCHUEM
npeoOpa3oBaresieil TIIATETLHO MPOMYTHI I YMEHBIICHUS BO3MOXKHOCTH 3arpsi3HEHUS
ITOJIOCTH MPUEMHHUKA JTaBJICHUS IPeoOpa3oBaTelIcH;

— TIOCIIC IPUCOEAMHEHHMS TTpeoOpa3oBaTesieil ciaeayeT MPOBEPUTh MECTa COSAMHEHUI
Ha  TEpPMETUYHOCTh  JABJIICHHUEM, paBHbIM  BEPXHEMY  TNpeAeiay  HM3MEpEeHUs
nmpeoOpa3oBareield, WM HCHBITaTSIbHBIM JaBJICHHEM (HE IPEBBIIIAIONIAM BEJIMYHH,
yKa3aHHbIX B Tabswmie 1, B Teuenue 15 munyt). Crian naBiieHus 3a 15 MUHYT HE JOJIKEH
npeBbIaTh 5 % OT MoJgaBaeMoro J1aBJiCHUS.

2.2.15 Tlpu moHTaxe mnpeoOpa3oBaresied TUAPOCTATUYECKOrO JABJICHUS CIIETyeT
YUYUTBIBATH CIICTYIONINE PEKOMEHIAIIUN:
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— KOHell Kalessi BBIBECTH B CYXO€ IMPOCTPAHCTBO WM B COOTBETCTBYIOLIUMN
COEIMHUTEINBHBIN OJIOK C KJIIEMMaMH;

— OIMyCKaTh U MOAHUMATh IpeoOpa3zoBaTeIb HEOOXOAUMO TPOCOM, 3aKPEIJICHHBIM 32
NPOYIIMHY Ha KOpITyce nMpeoOpa3oBaTers;

— KOHeII Ka0eJsl 3aKpenuTh B MOAXOASIIEH KOpOOKe ¢ COeTUHUTENLHBIMH KIIEMMaMU;

— He mneperubarb kabenb (4epe3 HEro NpOXOIUT Kanwuisp Uil KOMIIEHCAlluu
aTMoc(hepHOTro JaBJICHHUS).

Jisa monkimtoueHus: mpeoOpa3oBaTeniell THAPOCTATUYECKOTO [aBICHHUS C Kalenem
pexkoMeHayeTcs ucnoiab3oBath «KopoOku kinemmusie» AI'bP.440.00.00:

- KM-1 — 4 nuHuu ¢ 10MOTHUTEIRHOM 3alIMTON OT nepeHanpsbkenus < 2 kB, 2 nuaun
0€e3 3alUThI ¢ 3a3eMJIeHuEeM (METaNIMYECKU KOpITyC);

- KM-2 — 4 nunum 6e3 JONMOMHUTENbHON 3alIUThl C 3a3eMJICHHUEM (METaUIMYeCKHi
KOpIIyc);

- KM-3 — 4 nunum 6e3 AONOJHUTENILHON 3alIUThl C 3a3eMJICHHEM (IIaCTHUKOBBIM
KOpIYC).

Hcnonb30BaHne KIEMMHBIX KOPOOOK 00€CieunBaeT yA00CTBO MOAKIIOUEHHS KaOenen
npeoOpaszoBaresieil JaBiaeHUs U 3alUTy KalWUIIPHOU TpyOKH OT BHELIIHUX BO3JCHCTBHIA.

2.2.16 Tlogxmrouenue mpeoOpasoBareneil K JTUHUHM CBSI3M M HMCTOYHUKY IMHTAHUS
OCYIIECTBIIsIETCST KabeJaeM ¢ M30JSAIMel U YUCIOM MPOBOAOB, COOTBETCTBYIOIIUM YHUCITY
MIPOBOJAHUKOB B JIMHUU CBsI3U. PekomeHayemoe ceueHue npoBoioB kadens ot 0,35 no 1,5
MMm?. Llenu MUTaHus u JIMHUIO CBA3H CIEMYET BBIOIHATH B BUJE BUTBIX 1A, IMHHIO CBSI3HU
KPaHUPOBATh.

2.2.17 W3onsuus xabens (TMHUM CBS3HM) JOJHKHA 00€CTIeUnBaTh CTENEHD 3aIUTHI OT
IIPOHUKHOBEHUS MbUIM U BJIaTrM HE HUXKE HCIIOJIHEHUs mpeoOpa3oBaTesiell (KOJ CTENeHH
sanuthl o 'OCT 14254 yka3aH B macrnopre (3THKETKE).

2.2.18 TIpoBoj 2JIEKTPUUECKOTO COCTUHEHHUS (3aIeTKy Kabes) CaeayeT BHIMOIHSATh
TakUM 00pa3oM, 4TOObI 00ECTIEUUTh CTENEHb 3aIUThl OT IPOHUKHOBEHUS MbUIH U BJIark HE
HUKE UCIIOJIHEHUS TpeoOpa3oBaTesiei.

2.2.19 Hakuanyto raifky kaOembHOM pO3ETKH CIIEyeT 3aBOPAUMBATH JI0 TOCTUKCHUS
HAAEKHOTO AIEKTPUYECKOTO KOHTAKTa, MIPH ATOM PEKOMEHyeMas BeIMYnHA MOMEHTa Ha
HaKUJHOM Taiike kabelbHOM po3eTKH He JTobkHa npeBbimaTth 10 H-m.

2.2.20 CxeMbl OAKITIOYEHHUS TPUBEICHBI B MPUIOKEHUH B.

2.2.21 KOHTpOJb BBIXOTHOTO CUTHAJIA U YCTAaHOBKA MMapaMETPOB OCYIIECTBIISICTCS TI0
JIMHUY CBSI3U B COOTBETCTBHUH C IPOTOKOJIOM 0oOMeHa (mpmuiioxenue E).

2.2.22 Ecnu mpu TmpoBepke TmpeoOpaszoBareneid B KadecTBe pabodeld cpeisl
HCIIONIb30BaNach JKUAKOCTh (Maclio), TO Tepen JKCIUTyaTalMed cieayeT Mpu
HEO0OXOIMMOCTH IPOMBITH U IPOCYIIUThH MPUEMHUK JaBICHUS MTPeoOpa3oBaTeei.

2.2.23 PexomenmyeMas cxema BHEIIHHUX JJICKTPUUECKUX COCTMHEHUM TTPH YCTAaHOBKE
Ha 00BEKTE MpUBEEHA B MPUIIOKeHUH [ .

2.2.24 PexoMmeHIyeMble MOHTaXKHblIE THE3NA HJIsl YCTAaHOBKHM IpeoOpa3oBaTeieit
NpUBENICHBI B IPUIIOKeHUU /1.

2.2.25 Yto6bl 00ecreunBaoCh BBIMOJHEHUE TPEOOBAHUMN TMBLIECBIATO3AIMIUTHI 110
[P65 coennnenust mo DIN43650, He0OX0UMO YCTaHOBUTH YIJIOTHUTEIBHYIO MPOKIAIKY
HA COCNMHUTENb TpeoOpa3oBaTens, Yepe3 KOTOPYK MPOU3BECTH  CTHIKOBKY,
npelBapuTebHO YOSAWBIINCH B COBMAJIEHUM KOHTAaKTOB, a 3aTe€M IIJIOTHO NPUTSHYTH
BUHTOM.
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2.3 DkcniyaTanus npeoopasosarediei

2.3.1 Ilpu skcmryatanuu npeoOpa3oBaTenu JOHKHBI MOABEPraThCsl NEPUOANYECKUM
ocMotpam. IIpu ocMoTpe HEOOXOMMO TPOBEPUTH:

— MPOYHOCTH U TEPMETUYHOCTH JIMHUH TO[BO/IA JABJICHUS;

— HaAEKHOCTh MOHTaXa (KpeIIeHus1) Ipeodpa3oBaTeei;

— OTCYTCTBHE OOpBIBOB WM MOBPSKICHUS  U3OJSIIHUA  COCAMHHUTEIBHBIX
AIIEKTPUUECKUX JTMHUK;

— HaAESKHOCTh MOAKITIOUEHHS KaOeel;

— OTCYTCTBHE 3arpsI3HEHUI Ha KOHTAKTaX dJIEKTPUUECKUX COCTUHUTENICH;

— COXPaHHOCTb MapKHPOBKH;

— OTCYTCTBHE BMSTHH, BUAMMbIX MEXaHUUECKUX MMOBPEKICHUI.

Okcmityarauus npeoOpa3oBaTeliel €  HApylIEHWEM YKa3aHHbIX TpeOOBaHUU
3aIperaeTcs.

2.3.2 XapakTepHble HEUCTIPABHOCTH M METO/IbI X YCTPAHEHHUS MPUBECHBI B TAOIHUIIE

7.
Tabnuua 7 — XapakrepHsle HeucnipaBHocTH C/IB 1 MeTobl X ycTpaHeHuUs
HewncnpaBHOCTB IIpnunna Meron ycTpaHeHus
OOpbIB B IMHUM WUJTU B LIENH o
. Haiiti 1 ycTpanuts 0OpbIB
1 BeixoaHo# curHan UTaHUS
OTCYTCTBYET KopoTkoe 3ambIkaHNE B IMHUU

Haiiti 1 ycTpaHuTh 3aMbIKaHue
WJIY B LIENH [TUTaHUA

Hapymena repMmeTH4HOCTH B
JIMHUY MOJBOJIA AaBJICHUS

Haiitn 1 yCcTpaHuTh HET€epPMETUYHOCTD

Otknrouyuth nuTanue. OcBoOOIUTH
JIOCTYTI K KOHTAKTHBIM TOBEPXHOCTSIM.
OYHCTUTH KOHTAKTHI

[IpoBepbTe U, €CIU HYKHO,

OxucneHbl KOHTaKTHbIE
2 BpIX0JIHOM cHUTHAI IIOBEPXHOCTH
HecTabuIIeH

Huzkoe HAaIIpsIPKCHUEC TTUTAHU S

OTpETYJIUPYHITE
HeucnpaBaocts B O110K€ BozBparute npeobpazoBaTenb s
3JEKTPOHUKHU 3aMEHbl UM PEMOHTA

2.3.3 OcMOTp ¥ yCTpaHEHHUE 3aMEUYCHHBIX HEIOCTATKOB JOJIKHBI TPOU3BOAUTHCS TPU
OTCYTCTBHM JaBJICHWS B Ta30BOW WJIM TUAPABINYECKOW JMHUHU, MPH OTKIIOUYEHHOM
AIIEKTPOTIMTAHUN U OTCOCTMHEHHONW COCTMHUTENBHOM dTIEKTPHUECKOMN JINHUHU CBSI3H.

2.3.4 B ciydyae HaKOIIEHUS KOHJEHCaTa B COCOUHHUTENHbHOW IHHUH (TOJOCTH
M3MEPUTENLHOTO OJIOKa) W HEBO3MOXXHOCTU ClIUBa KOHJEHcaTa 0e3 JeMOHTaxka
npeobpazoBaresieid HEOOXOIUMO JIEMOHTUPOBATH MPE0Opa3oBaTeNiv, U CIUTh KOHJEHCAT,
MOCJIE 4Yero BHOBb IPOM3BECTH MOHTaX mpeoOpazoBaTeneld. J[eMOHTa)X W MOHTax
npeoOpaszoBaresieil clieyeT NpPOU3BOAUTH C COOMIOeHHEM TpeboBaHUM pasziena 2
HACTOAILET0 JOKYMEHTA.

2.4 MeToauka u3MepeHui

2.4.1 Jlng npoBeAeHUS MU3MEPEHUN MCMOJIb3YIOTCS TUIIOBBIE CXEMbI BKIIOYEHUS,
MPUBEJECHHBIC B MPUJIO)KEHUN B.
2.4.2 BpruuciaeHue u3MepseMoro JaBieHUs MPOU3BOAUTCS 1o Gopmydie m.1.2.4.
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2.4.3 3HavyeHHE U3MEPEHHOTO JaBJICHUS B YCTAHOBJICHHBIX EAMHHIIAX MOXKET OBITh
CUMTAHO IO KaHaTy CBS3H, a MIPH HAJUYUW WHANKATOPHOTO YCTPOMCTBA — C MHAMKATOPA
npeoOpazoBaTes.

3 TEXHUYECKOE OBCJYKUBAHUE

3.1 Tlpu BbIyCKE C MPENNPHUATHI-U3TOTOBUTENS MPeoOpa3oBaTeIn HACTPAUBAIOTCS
HAa BEPXHUU TMpenen U3MEpeHHs] M30BITOUHOTO JABJICHUS, MPHU 3TOM HIDKHHUNA Tpeaen
M3MEpEHHs H30BITOYHOTO JIABJICHHS PaBEH HYJIIO.

3.2 WuTepBan Mexay noBepkaMu — 5 (IIATh) JIET.

3.3 Mertponoruyeckue xapakTepUCTUKU TpeoOpazoBaTeseld B TeUueHHUE HHTEpBaja
MEXIYy TOBEpKaMH COOTBETCTBYIOT JOKyMEHTaM O IOBEpKE C Y4Y€TOM IOKa3aTelen
0€30TKa3HOCTU TpeoOpa3oBaTeyell U MpU YCIOBUH COONIOACHUS MOTPEOUTENIEM MpPaBUII
XpaHEHHUsI, TPAHCIIOPTUPOBAHUS U IKCIUTyaTalluM, YKa3aHHBIX B HACTOSIIIEM PYKOBOJICTBE
10 JKCILUTyaTaluu.

3.4 Ilepuonnueckasi moBepka mpeodpa3oBareneil OCyIIEeCTBISETCS B COOTBETCTBUU C
nokymentom: «I'CU. IlpeoOpazoBarenu nasinenus wusMmeputenbHbie C/AB. Metonuka
noBepku» MII 110-221-2022, yTBepXI€HHBIM B YCTAaHOBJICHHOM IOPSIIKE.

3.5 MepsI 6e30macHOCTH

3.5.1 [lo cmocoOy 3amuThl YeIOBEKa OT TMOPAKEHUS OJICKTPUUECKUM TOKOM
npeobpazoBarenu C/IB otHocsTcs k kimacey «l11» mo TOCT 12.2.007.0.

3.5.2 K pabore c mpeoOpa3oBaTesiIMH JIOMYCKAIOTCS  JIMIA, TPOIISAIINAC
COOTBETCTBYIOIINN HHCTPYKTAX MO TEXHUKE OE30MaCHOCTH.

3.5.3 3ameny, mpucoequHEHNE U OTCOSAMHEHNE TTPE0Opa3oBaTeieil OT MarucTpasiei,
MOJIBOSAIINX JaBJICHUE, CIeIyeT NPOU3BOAUTH MPU OTCYTCTBUU JABJICHUS B MarucTpayax
U OTKJIFOUEHHOM 3JIEKTPUYECKOM NMUTAHUU.

4 TEKYIIAA PEMOHT

4.1 TlpeoOpazoBarenu, IJsi KOTOPBIX BBISBIEHO HECOOTBETCTBUE TEXHUYECKUM
XapaKTEepUCTUKAM, yKa3aHHbIM B 1.2 Mpu MPOBEACHHH BXOJHOTO KOHTPOJIS WU TPHU
AKCIUTyaTallH, HAMPABIISIOTCS Ha MPEIITPUATHE-U3TOTOBUTEITb.

4.2 3anpemaercs BHE TNPEINPHUATHS-U3TOTOBUTENS pa30duparh MpeoOpa3oBaTeny,
MPOBOJIUTh JTOPa0OTKYy MOHTaKa, a TakKe TMPOM3BOAUTh 3aMEHY JJICKTPOHHBIX
KOMITOHEHTOB, YYBCTBUTEIILHOTO JICMEHTAa M PEMOHT IIPeo0pa3oBaTeICH.

5 XPAHEHUME

5.1 Xpanenue npeodbpazoBaresieil JOMKHO OCYIIECTBIATHCS B YIIaKOBAHHOM BHUJIE B
3aKPBITHIX MOMEUICHUSAX (XPAHUIIUIIAX ).
5.2 JlomyckaroTest ClIeIyIoNue yCaoBUs XpaHEHUS:
— TeMreparypa Bozayxa ot Mmunyc 50 no mmoc 50 °C;
— OTHOCHUTEJbHAs BIAXKHOCTh BO3ayXa 110 98 % npu temnepatype 1o 25 °C;
— BO3AyX B TOMENICHUM MJisi XPaHCHUS HE JOJDKEH COJepKaTh MapoB KHCIOT,
HIEJI0YEN U IPYTUX XUMUYECKUX arpeCCUBHBIX CMECEN;
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— YCJIOBHS XpaHeHus npeodpazoBareneit 6e3 yrmakoBku — «1» mo 'OCT 15150.
5.3 Cpok xpaHeHHs (KOHCEpBallUM) IpeoOpa3oBaresield BKIOYAETCS B HUHTEPBAI
MEX]Ty TIOBEPKaMHU.

6 TPAHCIIOPTUPOBAHUE

6.1 TpaHcmopTHpoBaHHE B YaCTHU BO3JEHCTBUSA KIMMATUYECKHX (PaKTOPOB BHEIITHEH
cpeabl N0JKHO cooTBeTcTBoBaTh rpymme 4 (JK2) 'OCT 15150, a B yacTu BO3JEUCTBUS
MEXaHMYECKUX (PaKTOPOB IOJKHO cooTBeTcTBOBaATH yciosusim JI TOCT 23216.

6.2 TpancmopTupoBaHHE [OJDKHO MPOU3BOJUTHCS B YIAKOBKE MPEAIPUITHA-
u3rotoButens. Jlomyckaercs TpaHCHOPTHPOBATH MpeoOpa3oBaTead BCEMU BHUAAMU
HA3€MHOTO W BOJHOTO TPAHCIOpPTa Ha JOOBIE PACCTOSIHUS C COOIOJCHHEM MPaBHIL,
YTBEPAKIAEHHBIX COOTBETCTBYIOIIMMH TPAHCIIOPTHBIMU BEJOMCTBAMM.

7 YTHJIIM3ALUA

7.1 VYTtunuzamus npeoOpa3oBaTesieil MPOU3BOJAUTCS B MOPSIKE, YCTAHOBICHHOM Ha
MpEeANPUATUA-TIOTPEOUTETIE.

8 T’APAHTUU N3I'OTOBUTEJISA

8.1 IloctaBUIMK (M3rOTOBMUTENbL) TapaHTUPYET COOTBETCTBHE NpeoOpazoBaTenen
TpeOOBaHUSAM TEXHUYECKUX YCIOBUI TMpU COONIOJEHUU TOTPEOUTENEM YCIIOBUH
AKCIUTyaTaluy (IPUMEHEHHU ), TPAHCIIOPTUPOBAHUS, XPaHEHUSI, MOHTaXa U HKCILTyaTallHH,
YCTaHOBJICHHBIX B HACTOSIIEM PO.

8.2 TapanTupoBaHHBIA CPOK 3KCIUIyaTallMyd IpeoOpasoBareneit 3 (Tpu) roma ¢
MOMEHTA (1aThl) MPUEMKH MpeoOpa3oBaTelis, YKa3aHHOTO B IMACIOpPTe (ITUKETKE).

8.3 T'apaHTuiiHBI CpPOK OKCIUTyaTallid TMpeoOpa3zoBaTesield [Uisl  ammapaTypsl
KEJIE3HOJOPOKHOM aBTOMATHKU, TenemexaHuku U cBsizu (KATC) — 5 (marb) net c
MOMeHTa (AaThl) NpUEMKHU peoOpa3oBaTelis, YKa3aHHOTO B MMacHopTe (ITUKETKE).

8.4 T'apanTus He pacmpocTpaHsieTCs Ha MpeoOpa3oBaTeNu, MOABEPTUIUECS JTHOOBIM
MIOCTOPOHHUM BMEIATEIbCTBAM B KOHCTPYKLMIO IpeoOpa3oBareieii WM HMEIOIINX
BHEILIHNE MTOBPEXKICHHUS.

8.5 TapanTus He pacnpocTpaHseTcsl Ha dJIEKTPUUECKUN COETMHUTENb, MOHTAXKHBIE,
YIUIOTHUTENbHBIC, 3alIUTHBIE U JPyTHe U3JETHs, a TaKKe MporpaMMHOE oOecredeHue,
BXOJISIIIIME B KOMIUIEKT MMOCTABKU MIPeoOpa3zoBaTeei.

8.6 T'apanTuiiHoe 0O0CIyXMBaHHWE NPOU3ZBOJAUTCA MPEANPUATUEM-U3TOTOBUTEIIEM.
[TocTrapanTuiiHblil peMOHT IpeoOpa3zoBaTeNei MPOU3BOJATCS MO OTAEIBHOMY JOTOBOPY.
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Ipunoxenune A

YciaoBHOe 0003HaYeHHE TPeodpa3oBaTeeii JaBJIeHHs] H3MePUTEIbHbIX
CrtpykTypHas cxema yCIOBHOTO 0003HaU€HHUs MTpeodpa3oBarTeseit

O0o03HaueHue
Homep |4 151 3| 4 5 6 7 g* | o9 10 11
TO3ULIAHN
Tpumep |CB-| - [ M - |1,00-| M(...) - |CAN - [DXXXX-XXXX-XX|KXX| LXX |-/XXX |ATBP.406239.001TY

“JleBATYyI0, IECATYIO HU(PBI JIOIYCKAETCS HE YKa3bIBaTh
K00 momyckaeTrcst He YKa3bIBaTh

Howmep no3unuu B
0003HaYCHUN

Conepxanue

1

HanmenoBanwme cokpamennoe — CJIB

K00 ucnonnenus (Tabmuma A.1),

8U0 usmepsiemozo oasierus (Tadbmuna A.2)

2
3
4

sepxnull npeden usmepsiemozo oasiernusi (BIIN), MIla — B COOTBETCTBHU C PSIOM TIO
I'OCT 22520 nnu B COOTBETCTBUU C 3aKa30M

Koo cneyuanvnozo ucnoanenus:

M(...) JUIS UCIIOJIHEHUSI C IEPEHACTPAWBAEMBIM JUANla30HOM W3MEPEHUS
«MHOTOIPEICTBHEII», B CKOOKax yka3biBaeTcs 3Hauenne BIIU 3aBojckoit HacTpoiiku B
MlIlIa;

MA MHOTOIIPEAEIBHBI € aBTOMATHYECKUM MEPEKIIOYEHUEM JMalla-
30HOB (TOJIBKO ISl peoOpazoBateliell ¢ U(pPOBBIM BHIXOIHBIM CUTHAIIOM).

HE yKa3aHo U1 ipeoOpazoBarenell ¢ pUKCHpPOBaHHBIMU MPEAETIaMu U3Mepe-HUs
(«omHOTIPpE NETMBHBIIN).

P — WCIOJHEHWEe mpeoOpa3oBareieii C BBIHECEHHBIM TNPHEMHHKOM
JaBJICHUS

PXX WCIIOJIHEHHE C HECTAaHAAPTHBIM 3HAYEHHUEM MPeIeibHO-IOMYCTH-
MOTO Teperpy304Horo aasieHus (XX — 3Hauenue napinenus B MIla) u nmoBeImeHHON
HAaJIeKHOCTBIO.

KOO 8bIX00H020 cueHana u tunuy (Tadauma A.3)

K00 modenu (OyKBa M IEBATH HIIH JecATh nu(p)

OyKkBa

8U0 21eKmpoHH020 b0ka (Tabmuna A.4)

IIEPBBII CUMBOJI

KOO KAuMamuueckozo ucnonnenus (tTabnuma A.5)

BTOPOI CUMBOII

K00 npedena 0Onyckaemoll OCHO8HOU noepewnocmu usmeperusi (tadbmuna A.6)

TpeThbs mugpa

K00 npedena OONOIHUMEeNbHOU memnepamypHou noepewrocmu (Tadnuma A.7)

I'IeTBepTBII\/’I CHUMBOJI

KOO npucoeounumenviozo pasmepa (MOHTOKHON YacTH) JJIS COCIUHEHUS C BHEITHEH
THJIpaBIryYecKoi (ra30Boii) JHMHUEH U 3a3emiieHreM (Tabnmia A.8)

nsaTast nudpa

K00 6U0a UHOUKAYUU 8bIX00H020 cucHana (Tadbmuua A.9)

6-51 1 7-51 uugpoI

KOO coeQuHumens 31eKmpuieckoeo sl COSJAWHEHUs C BHEIIHEW IJMHUEH CBSI3M
(Tabmuma A.10)

BocbMas ugpa

k00 epynnol nvliesrazosawumyl 10 [OCT 14254 (tabmuna A.11)

,E[CBHTBIP’I CHUMBOJI

K00 ouanazoHna Hanpsicenull numanus (tTadmuma A.12)

necsitast nudpa

KOO 8peMmenu YCMaHo8KuU 8bixo0Ho2o cuenana (Tabmuma A.13)

Koo xoncmpyxkmusnozo ucnoanenus. KOO momyckaercs He yka3bIBaTh (Tabmmma A.14)

8 Y TIPU3HAK JIOTIOJHUTENBHON TEXHOJIOTHYecKoi npupadboTku (H)

9 onuna kabenss LXX (uenoe 4ucio KpaTHOE OAHOMY METPY, HE MOYKET PEBHILIATh
300 M), yKa3pIBaeTCs TOJILKO JUIsl M3AEIHI ¢ Kabenem

10 Koo ungopmayuu o nepsuunoii nosepre (tabnuna A.15)

11 Obosnauenue mexuuuecxkux ycnosuti (TY)
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[Iponomkenune npuaoKeHus: A

Tadbnuuma A.1 — Kox ucnonnenus npeobpazoBateneid. Jlomyckaercs oJHOBPEMEHHOE yKa3aHUE
HECKOJIbKMX 0003Ha4YeHHH (pasneneHue yepes neduc)
O6o3HaucHUe
Ucnonuenue
(mo3unms)
HE yKa3aHO OOIIETTPOMBIIIIIICHHOE UCITOTHEHUE
(HEeB3PBIBO3AIIUIIIEHHOE HCIIOTHEHHUE)
BT2 WCTIOJTHEHNEe, YCTOMYMBOE K BO3IEHCTBUIO TeMIepaTypsl paboduel (m3MepsieMoil) cpembl
(«BBICOKOTEMIIEpPATYpHOE») OT MuUHYC 50 mo mrroc 200 °C
TO1. TO2. D50 KOHCTpYKTHBHBIC  HUCIOJHEHHUS MO  rabapUTHO-IPUCOCTUHUTEILHBIM  pa3MepaM
’ ’ npeoOpasoBatenei
Taobnuma A.2— BugwusmepseMoro gaBicHuUs
O6o03HaueHme Bu u3MepsieMoro AaBiacHHUsS
A peoOpa3oBaTeIN a0COIFOTHOTO JaBICHUS
nu mpeoOpa3oBaTesid U30BITOYHOTO JABJICHUS
1B peoOpa3oBaTeIu IaBJICHUsI-Pa3pPEeIKECHUS
r peoOpazoBaTeNy THAPOCTATUICCKOTO AaBIeHs (YPOBEHD KUIKOCTH )
Jil| peoOpazoBaTeNy pa3HOCTU AABICHUI
B peoOpa3oBaTesi pa3perkeHUs
Taomnuuma A.3— Kox BBIXOAHOIO cUTHANIA
Kon BrixoaHOI curHai [TIpumeuanue
CAN Lndposoii, hopmar CAN —

Tao6nuuma A.4— BugosnekrpoHHoro 6y0ka

Ob6o3Ha4eHue Bupn snextpoHHOTO 610K
D ¢ nuudpoBoii 06paboTKOH curHana
Tabnau IoIa AS— KOI[ KIIMMAaTHN4YC€CKOI'O MCIIOJTHCHUA
Bun kmumarnaeckoro [IpenenbHble 3HAYEHUS
Kon UCTIOJTHEHUS U KaTeropust TEMITEpaTyphl OKPYKAIOIIEro BO31yXa
pa3MenieHus pu 3KcIryaraiuu, °C
1 —10...+50
2 VXII3.1 —50...+50
3 —50...+80
6 —1...+40
7 v —50...+50
8 —50...+80
9 T3, TB2, TB4 —25...+70
A YXJI3.1 —20...+80
B YXJ14.2 +15...435
C YXJI3.1 —40...+80
D YXIJI3.1 —30...+80
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[Iponomkenune npuaoKeHus: A

Taonuua A.6—Kojgnpenena gonyckaeMoil OCHOBHOHM MOTPEIIHOCTH U3MEPEHUS

Kon ITpenen nomyckaeMoii OCHOBHOM IOTPEIIHOCTH U3MEpEHUsI, +Y,%
1 +0,1
2 +0,15
3 +0,25
4 40,5
5 +1,0
6 +15
BIIN - 40,25 +05 +1 +15
max
4 xIla 4 xIla 25 1,6 xITa 1 xIla 0,6 0,4 0,25xITa 0,16 xIla
klla klla klla
10 xITa 10 xITa 6 kIla 4 xITa 25 1,6 1 xI1a 0,6 xITa 0,4 xITa
klla klla
8 40 xIla P 40 xIla 25klla | 16xkIla 10 kIla | 6 xIla 4 xIla 2,5 klla 1,6 xI1a
A0
250 kITa B | 250 xIla 160 100 kITa | 60 xITa | 40kIla | 25kIla | 16 kIla 10 xI1a
klla
1,6 MIla 1,6 MIla 1MIla | 0,6MIla | 0,4 0,25 0,16 0,1 MIla | 0,06 MIla
MITla MIla MIla
16 MIla 16 MIla 10 6 MlIla 4MIla | 25 1,6 1MIla 0,6 MIla
MIla MIla MIla
C +2,0
D +0,2
E +0,4

Tao6nuna A.7— Kox npenena qonoMHUTEIHON TEMIIEPATYPHOU MOTPEIIHOCTH U3MEPEHUS

Kog I[penen DOMOTHUTENBHON TeMIIepaTypHOil norpemHoct m3Mepenus, %/(10 °C)
8 + (0,05+0,05 Pmax/ PB) mis Pmax/10 < Pe < Pmax2);
+ (0,14+0,05 Pmax/ PB) nuist PB<Pmax/10
Tadnunma A.8 — Koa mpucoennHutenbHOro pasMepa (MOHTaXKHOM YacTd) Ui COSAMHEHHUS C

BHEUIHEN ruapaBInvecKkoil (MHEeBMaTUUECKOM) JTHMHHUEH U 3a3eMJICHUEM

Kon

[IpucoenuHuTENBEHBIE pa3MEPHI

1

Mrynep M12x1,0

2

[tynep M20x1,5 ¢ aunmenem uis coenquHenus tuna 3 ucrnonaenue 1 mo 'OCT 25164

Iryuep M20x1,5 ¢ Hunmenem Jyisi COEAUHEHUS TUNA 3 ucnojHeHue |
mo ['OCT 25164, ¢ anemenrom 3azemitenns mo I'OCT 12.2.007.0-75
1 pe3b00oit M4-7H 1151 BO3MOKHOH YCTAaHOBKH THJIPABIMYECKOTO JPOCCEIst

Mtyuep M12x1,5 ¢ Hunmenem

Mrynep G 2"-A

Htynep M10x1,5

Kopposnonnocroiikas oTKpbITasg MeMOpaHa co mrynepom M20x1,5

KopposnonHocToiikast OTKpbITass MeMOpaHa co mrynepoM M36x1,5

®daHIeBOE MOAKIIOYEHUEM K TIpoIieccy ¢ pe3pboit KV

Htynep M12x1,0 ¢ Hunmenem

Mtynep M12x1,25 ¢ Hunnenem

MTynep M22x1,5 ¢ Humnmenem

Irymep M20x1,5 ¢ HUNMeNneM sl COSUHEHUS THIA 3 ucmoiHeHue |
no 'OCT 25164 u ycTaHOBJICHHBIM T'HAPABIMYECKUM JIPOCCETIeM

ANl T MO > ||l N|lo

HMrtyuep G 74"-A
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IHtynep M10%1,0 ¢ Hunmenem

Htyuep M18%1,5

Mrynep G'4"-A DIN3852-E ¢ ynmnoraennem mo DIN 3869

Mrymep 1/2”NPT-14

OdnaHIeBoe MOJKIIOUCHHE (MANIOrabapuTHBINA BApHAHT PA3HOCTH JaBJICHUN)

HUIITICTICM

MautorabapuTHbIi BapuaHT IpeoOpa3oBaTeisi pa3HOCTH JaBIeHUH co mTyuepamu M20%1,5 ¢

MTynep 1/4”NPT-18

Mtynep M8x1 (koHMUECKU)

[Mtyuep M14x1,5

Mtynep G 6e3 aummens mo DIN3852 ¢ ymiorHerrnem o DIN3869

ITynep ¢ BHyTpeHHei pe3pdoii 7/16"-20 UNF-2B no ISO 725:2009

[Mtymep M20x1,5 ¢ HunmeneM aj1sl COEAMHEHUS THIA 3 UCTIOTHEeHwHeE |
o 'OCT 25164, crienucniojiHeHNE ¢ YIUTMHEHHOW Pe3b00BOM YacThIO

Mrynep M22x1,5 ¢ aunmenem o I'OCT 2822

w|d| ¥ |EINd|<|O| T |o;|Z2|Z|r

Itynep G1/4-D DIN EN 837-1

Taonunga A.9—KoxBuna vHIUKAIIMKA BEIXOLHOTO CUTHAIA

Kon Bun nHaukanuy BEIXOJJHOTO CUTHAJIA

0 0e3 MHIUKALIUA

Taonawumma A.10 — Kox coenMHUTEINS 3JEKTPUICCKOTO JJISI COSAUHEHUS ¢ BHEITHEH JTMHUEH CBS3H

Kon Tun coenuHUTENS [Ipumeuanue
10 Buiika 2PMJIT18B41115B1B
13 Brika 2PMI'JI18B41115E2 repMETUYHBII
14 Bunka 2PMI'J118B711E2 repMETUYHBII

15 Brika 2PMJIT18671111B1B

26 Bwika M12-5 tur A

60 DIN 43650 A Briika DIN 43650A

62 Buika GSSNR 300 Pozerka GDSN 307 DIN 43650 C
KaGenp ¢ MapkupoBaHHBIMU

90 JnuHa cornacoBbIBaeTCs MPU 3aKa3e
BBIBOJIAMHU

92 KabGenp ¢ MapkupoBaHHBIMU I'pynna nemesnarozamutsl 10 IP68 mo I'OCT 14254, nuanason
BBIBOJAAMU TeMIepaTyp okpyxkaromieit cpensl oT munyc 40 1o 80 °C

Taonuma A.11 — Kox rpynmst nemesnarozamutsl mo 'OCT 14254

Kon O0o3HaueHne
0 IP54
1 IP67
5 IP65

Taonuua A.12— Koa auanazoHa HanpsHKeHUH MUTAHUS

Kon Junana3on Hanpskenus, B

1 8-30
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[Iponokenune npuaokeHus: A

Tadonuuma A.13— Koa BpeMeHHU YCTAaHOBKH BBIXOJIHOTO CHTHAJA MTOCIIC BKIFOUCHUS TUTAHUS

Kox Bpems ycTaHOBKH BBIXOJHOTO CUTHAJIA OCJIE BKIIOUSHUs TUTAHMs, MC, He Oouiee
0 -
IIpumevanne — Kox BpeMEeHM YCTAHOBKM BBIXOAHOIO CHTHala yKas3bIBAE€TCA TOJBKO M
npeobpa3oBaTenell ¢ aBTOHOMHBIM ITUTAHUEM.

Tao6numa A.14 — Koa KOHCTPYKTUBHOTO UCTIOJTHCHHS

Kon Matepuan MeMOpaHbI Martepuaibl, KOHTAKTUPYIOIIHAE C Howmep pucynka
U3MepsieMon cpesioi npunioxeHus b
00 | Twuranosslii crinas BT-9 Turanoseiii ciinaB BT-9 o b.1,b.2
o OCT 1.90006 OCT 1.90006. Ctans 12X18H10T
20 | Turanossiii crzas BT-9 Turanoseii ciinaB BT-9 o b.8
o OCT 1.90006 OCT 1.90006. Crans 12X18HI10T
21 | Cranxs 36HXTIHO Crams 12X18H10T b.6,B.7
31 | Cramxs 36HXTIHO Crams 12X18H10T b.6
03 | Craxs 36HXTIHO Cramp 12X18H10T b.3,b.4
04 | Crams 316L Crans 316L, crans 12X18H10T, Viton b.1
05 | Crams 316L Crans 316L b.9,6.10
14 | Crans 316L Crans 316L, Viton B.5
34 | Cranp 316L Crans 316L, crans 12X18H10T, Viton B.8

IIpumeuanus

1 B MHOroguama3oHHBIX MpeoOpa3oBaTeIsIX C AaBTOMATHUYECKUM MEPEKIIOYCHHEM IHANa30HOB Ui
OIIpeJeNICeHHs] OCHOBHOM NOTPEIIHOCTH HCIoNb3yeTcst Ommkaiimee obo3HaueHHoe 3Hauenue BIIM, xoropoe
[PEBBIIIAECT YCTAHOBJIEHHOE 3HAYCHUS 1aBJICHHUS.

2 CumBona «II» B KoJie KOHCTPYKTUBHOT'O UCIIOJHEHHS HCIOIb3yeTCs I MpeoOpa3oBaTeseil, paboTaromux
B KOHTAKTE C MUILEBBIMU TPOJYKTaMH.

Taonuma A.15— Kox undopmariuu o nepBHIHON MTOBEPKE

Kon Onucanue

BII

Ortrpyska npeoOpas3oBartelneil ¢ 3aBoia-U3roTOBUTEINS 0e3 0(OPMIICHUS EPBUYHOM
MoBepKH (YCIOBHS JOTOBOPA)

BIID

Otrpy3ka npeoOpaszoBarelneil ¢ 3aBoj1a-M3roTOBUTEINS 0e3 0(OpPMIICHUS MEPBUYHOM
MOBEPKH, «I» - 0c00bIE YCIOBHsI TOCTABKU
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Ipuioxenue b
I'abapurtHbie yepTexku C/IB

dllmepag nowazad Yoaabng Loedunimens NOxa 30K LEA0wD
1 o L
) ]
7| - - s - - - - =
b B
r ]
!
Hcnonnenus ¢ xoaom Ucnomuenne npeodpazoBaTeneit L, MM,
INEKTPUUECKOTO He 6oJiee
COEIUHUTEIS 110 TaOIHIIE
A.10
1X, 60,62 IIpeobpazoBatenu HU30BITOYHOTO JIABJICHUS, JTABJICHUS- 105
Pa3peKCHUS UCTIOHEHHSI ¢ KOJOM IPUCOSAUHUTEIBHOTO pa3Mepa
1, 2, 6-8, C—F u ko10M KOHCTpYKTHBHOTO ucnojueHus K00
IIpeoOpaszoBarenu U30BITOYHOTO, AOCOIOTHOTO JABJICHUSI C KOJOM 120
MPUCOCTUHUTEIILHOTO pa3Mepa 2 U KOIAOM KOHCTPYKTHBHOTO
ncnonnenus K04
92 IIpeodpazoBatenu HU30BITOYHOTO JIaBJICHMS, JIaBJICHHUS- 112
Pa3peKCHUS UCTIOHEHHSI ¢ KOJOM IPUCOCAUHUTEIBHOTO pa3Mepa
1, 2, 6-8, C—F u xonoM KOHCTpYKTUBHOTO HcroHeHns KOO
IIpeobpazoBarenu H30BITOYHOTO, AOCOFOTHOTO JABICHUS C KOJIOM 127

MPHUCOCIMHUTEIIFHOTO pa3Mepa 2 U KOAOM KOHCTPYKTUBHOTO
ncnonnenns K04

IpuMmeuanus

OO WN -

Pucynok b.1 — T'abGaputnslii 4epTéx mpeoOpa3zoBaresneii H30bITOYHOTO JaBICHUS, JaBICHUS-
paspexkeHus (C KOJIOM MPUCOSTUHUTENBHOTO pa3mepa 1, 2, 6-8, C—F mo tadnuie A.8 u kogoM
KoHCTpyKTHBHOTO McnoiHeHuss KOO mo tabmwuie A.14), n30bITOYHOT0, a0COTFOTHOTO AaBICHUS (C KOJIOM
NPUCOETUHUTEIBHOTO pazmepa 2 no Tabnuue A.8 1 KogoM KOHCTpyKTHBHOro ucnosnHenust K04 mo

Pa3smeps! 11 cripaBok.
MOMEHTEHI 3aTSHKKH MIPY YCTaHOBKE ITpeoOpa3oBaTesieid NpUBEICHBI B IPUIIOKEHNH [
ITynep 1 2MEKTPpUUIECKUHA COETUHUTEND ITOKA3aHbl YCIOBHO.
Macca npeobpasosarens He Oonee 0,18 kr.

OTBeTHast YacTh COETMHUTENS U JIMHUS CBA3H HE TIOKAa3aHBbI.
BuHT 3a3eMi1€HUS OTCYTCTBYET.

tabuie A.14)
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[Iponomkenune npunoxenus: b

(Kooa dnsg kpeniequs mpoca

&34
C.)
cl\
\

Konnaqox

120 max [

IIpumevanus
1 JIst mpOMBIBKY IPUEMHOTO OTBEPCTHSI CHATH 3alIUTHBIN KOJNIAYOK.

2 PexomeHayeTcsi MCHOJIB30BaTh TPOC AJISl 3aKPEIUICHUS B pabOdYeM IOJIOKEHHM, a TaKKe MOAbEeMa H
OITyCKaHMS.

3 Tlpu HEOOXOAUMOCTH MCHONB30BaHHS TPOCa sl MOAHSATHA U OMyCKaHHs MpeoOpa3oBaTelsi, 3aKpenuTh
TpocC 3a CKOOYy.

4 ]JInwHa TPUCOeTWHUTENHFHOTO Kabens L B 3aBHCHMOCTH OT UCTIOTHEHUSI.

Pucynok b.2 — T'abaputHblii uepTéx mpeoOpa3oBareneil TUAPOCTATUYECKOTO AABJICHUS C KOJOM

IIPUCOEAUHUTENBHOTO pa3sMmepa 2 (mo Tabmuue A.8) MU KOAOM KOHCTPYKTHUBHOro ucrosineHuss K00
(o Tabmuie A.14)

Coedurumens nokazaH ycobHo

M36x15

\

| | \ L
\S:i 105ma x

11 puMCYaHUC— BunT 3a3emncHus OTCYTCTBYCT.

Pucynox b.3 — I'abaputHbIii uepTéx npeodpa3oBareneld H30BITOYHOTO IaBICHUS C KOJOM
MPUCOCTUHUTEIBHOTO pa3mepa A (o Tabswuie A.8) 1 Kog0M KOHCTpYKTHBHOTO HcnoimHenus KO3 (mo
tabnuie A.14)
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[Iponomkenune npunoxenus b

(oedurumens noka3aH ycAobHo

P43
M20x1,5
|

5=27
14 0max

Il puMeyanue— BuHT 3a3eMlIeHUs OTCYTCTBYET.

Pucynoxk b.4 — I'aGaputHblil uepTéx npeodpazoBareneid H30bITOYHOIO IaBICHUS C KOJJOM
NPUCOCTUHHUTEIBHOTO pa3mepa 2 (1o Tabiuie A.8) 1 KoJoM KOHCTPYKTUBHOTO uctionHeHus K03
(o Tabauie A.14)

Coedunumens noka3aH yoaobyo
)

527

=
W
|
l 1% 14
3;:. — | -
(o 5
HcnomHeHus ¢ KOJIOM 3JIEKTPUUYECKOTO COSAMHUTES 110 L, mMm, He OoJtee
Tadi. A.10
1X, 60,62 95
92 102

I1 puMcCc4dYaHUC— BuHT 3a3emieHus OTCYTCTBYCT.

Pucynok b.5 — I'abaputhslii 4yepTéx npeodpazoBaTeneil n30bITOUHOTO JaBICHHS, Pa3peKeHus,
JIABJICHUS-Pa3PEKEHHS C KOJOM MPUCOSAMHUTEIBHOTO pazmepa 9 (o Tabmuie A.8) u kojgom
KOHCTPYKTUBHOTO ucnonHeHus: K14 (o tadnuie A.14)
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A

41

[Iponomkenune npunoxenus: b

Maxcumanbhbiii BITH, xI1a A, MM, He Ooltee B, MM, He 6oJee Kox
KOHCTPYKTHBHOT'O
HUCIIOJTHCHUSA
>1,6 178 134 K21
1,6 232 190 K31

I[IpumMeuanus4
Pa3meps! 11 cripaBok.

B OWOWDN PP

DNEeKTPUUECKUI COEAUHUTENb MTOKa3aH yCIOBHO.
Macca npeobpazoBarens He 6oiee 4,2 kr (ucrionnenue K21) u 9,8 kr (ucnonnenne K31).
BuHT 3a3eMIIeHUS OTCYTCTBYET.

Pucynoxk b.6 — I'abaputHslii uepTex npeobpaszoBareseil pa3HOCTH JaBJIEHUH ¢ KoJaMu

KoHCTpyKkTUBHOTO HcnoiaHeHus K21 u K31 (o rabnuue A.14)
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[Iponomkenune npunoxenus b

5=8

1
£

Coedurumens noka3aH yenobro

178 max

134 max

“_i—’,

[ |

l 1
i
1
i
|

-

|

1_ T
n-J @18, 3H12 \ K174~ MrOCT6111-52
2omb

H=5

Il puMeyanue— BuHT 3a3eMlIeHUS OTCYTCTBYET.

Pucynok b.7 — I'abGapuTHslii yepTéx npeoOpazoBareneii aOCOMOTHOTO, ABICHHUS, pa3peKeHUs,
JaBJICHUS-Pa3pe’KeHUs C KOJIOM MPUCOETUHUTENBHOTO pa3Mepa B (mo Tabnune A.8) u kogom
KOHCTpYKTHUBHOTO HcnoiaHenust K21 (mo tabnuie A.14)

Conduimons nokd 30s yrasiio

|
|

M20x15-6g

Kon snektprueckoro coequuuTens mo tadbnuuie A.10 L, MM, He Ooee
1X, 60, 62, 80 185
91, 92 192

Il pumedanue— BuHT 3a3eMIIeHHs] OTCYTCTBYET.

Pucynok b.8 — I'abaputhslii uepTéx npeodpazoBaTesneil H30bITOUHOTO JaBICHHUS, Pa3peKEeHUS,
JaBlIeHUs-pa3pekeHus ucrnoHenus BT2 ¢ kogoM mpucoemMHATENBHOTO pazMepa 2 (o Tabmuie A.8)
Y KOJIOM KOHCTpYKTUBHOTO HcnoiHenus K20, K34 (o tabnuie A.14)
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[Iponomkenune npunoxenus: b

Baixaokoy pazben Rokasar YeaoiHo

P ——

]

a.
9
[ max
— -T—
Kon anekrpudeckoro coequuutens mo tTadaume A.10 Jlmuaa Lmax, mMm, He Gonee
1X, 26, 60, 62 80
91 86

Pucynok b.9 — I'aGaputHblii 4epTéx mpeoOpa3zoBatesneit ¢ OTKPBITON MeEMOpaHON N30BITOYHOTO JaBICHUS
C KOJIOM MPHUCOEIMHUTENBHOTO pazmepa D50 no tabnune A.1, K010M 3JeKTpUYecKoro coeauHutens 1X,
60, 91 no Tabnmme A.10 1 KooM KOHCTpYKTUBHOTO HcTionHeHus: KOS5 mo

Tabimue A.14.

(Kkooa G KpensieHus mpoca

72 max

#2505
1
\

!

HpI/IMeanI/IC - I[J'II/IHa MPpUCOCAUHHUTCIIBHOT'O kaOens L B 3aBUCHMMOCTH OT 3aKa3a.

Pucynoxk b.10 — I"aGapuTHsIil uepTex nmpeodpazoBaTeield THAPOCTATUYECKOTO JaBICHUS C OTKPBITOM
npreMHON MeMOpaHOii, KOJIOM MPUCOEeTMHUTENBHOTO pazMepa D50 mo tabnune A.1 u kojgom
KOHCTpyKTUBHOTO HcnonHenus KOS mo tabnune A.14.
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Ipusioxenue B
Cxema noak/oveHus npeodpasosaresieii C/IB o0menpoMbIJIeHHOT0 UCIIOJTHEHH S

IIpeoOpa3zoBaTen
+ -
[ens KoHT. O G (P
P i % +Unmnr. 1 UP
@18 105051 2 _ l_.o OO it
CAN H 3 O CAN H
CAN L 4 O CAN L
Kod 62
Kox 10, 13 Kox 14, 15

HaumenoBanue O603HaueHue BbIBOJAOB COETUHUTENS (BUIIKH)
Lenu 2PM/J] DIN 43650
+Unur. 1 1
OOmwmii 2 2
CAN_H 3 3
CAN_L 4 _L_
G — WCTOYHUK MHUTAaHUS MOCTOSTHHOTO TOKA,
P — wu3mepsemoe (3agaBaeMoe) U30BITOUYHOE J1aBJICHUE;
UP — npuéMHHUK KOJOBOTO CHUTHAJIA.

Pucynok B.1 — Ha3nadeHue BBIBOJIOB AIEKTPHUIECKOTO coennuuTes nmpeodpazosarens C/ B ¢
BEIXOAHBIM curHaiom CAN.
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Konrakr Hennb
1 OkpaH
2 + Unmwr.
3 OO0mui
4 CAN H
5 CAN L

Pucynok B.2 — Ha3HaueHue BBIBOIOB MJICKTPUICCKOTO coenHUTENs mpeodpazosarens C/IB ¢
BEIXOOHBIM curHajioM CAN u xoxom ucronneHus «T02»
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IMpunoxenue I
PexoMenayemasi cxeMa BHEIIHMX dJIeKTpuueckux coeqnnenuii C/IB
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Ipuioxenue /1
I'abapuTHBIE pa3Mepbl HITYHEPOB AJIS MOJAKIIYEHUS K MATHCTPAJIM JaBJIEHUS U
MOHTAXKHBIX THE3

‘ Kon
. =L B A b C HpUCOEAUHUTENBHOM
‘ 4acTu
. M20x1,5 | 20 | 5 | 6 2,3,9,FH
! 1 M12x1,5 12 | 3 |5 6
| ! GY" 21 | 5 | 6 7
: ! M12x1 12 | 3 |5 C
| 0 M12x125 | 12 | 3 | 5 D
C M22x1,5 18 | 3 | 10 E
- Gl 12 | 3 | 5 K
[ MI0x1,0 | 10 | 2 | 3 L
) S12
P
n T \ d dl | d2 L [ L] L2 Kox
A = IPUCOCAUHHT.
. | / - > 4acTH
.” 7 | M20x1,5 7 | 12 | 24| 18 | 35| 239FH
! 90" o T M12x1,5 6 75 14 | 10 | 35 6
ran = ] G" 7 12 | 24 | 18 [ 35 7
(VS /L _ ) MI12x1 6 | 75 | 14 | 10 | 35 C
] / 7t MI2x125 | 6 | 75 | 14 | 10 | 35 D
‘ 74 M22x1,5 11 16 20 | 16 | 35 E
Ll A GY" 6 | 75 | 14 | 10 | 35 K
s MI0x1,0 | 35| 60 | 13 | 8 | 25 L
a2

1 Pa3mepsl B MUJITUMETpAX.
2 VYcwine 3aTATMBaHUs [IPH YCTAHOBKE HA MarMCTPalib JABJIEHUS HE HOJDKHO mpeBbimars 60 H-Mm
y
JUTS IPUCOCTUHUTENBHBIX pazMepoB M20x1,5 M22x1,5 u G%." u 22 H-M — a1 OCTanbHBIX.

Pucynok /[.1 — I"'aGapuTHBIC pa3Mephl MITYIIEPOB U PEKOMEHTyEMbIE€ MOHTAXXHBIC THE3/IA JIJIST YCTAHOBKHU
npeoOpaszoBareneil ¢ KogaMu MpUCOeAMHUTENbHOM yacTu 2, 3, 6, 7, 9, C-F, H, K, L mo
Tabiuie A.8
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[Iponomkenue npunoxenus /|

] Kon
B A b C MIPUCOCTUHHUTEIEHOM
4acTu
M12x1,0 27 19 | 87 1

IIpuMmeuanus
1 Pa3mepsl B MUIIIUMETPAX
2 VYcunue 3aTArMBaHus IpU YCTAaHOBKE HAa MAarucTpajb JaBJIEHUS HE JOJKHO MpeBblaTth 22 H-m.

Pucynok /1.2 — I"abGapuTHbIC pa3Mepsl HITYyIepa peodpa3oBaresiell ¢ KOJOM IPUCOCTUHUTEIBHON YacTh
1 mo Tabmurne A.8

P -
] — A~

WA 7 s -
h oA . [ -
W20 X v Ly

Pucynoxk J[.3 — ["abaputHble pazMepsl MITylepa Mpeodpa3oBareseil ¢ KOJoM MPUCOSIMHUTENFHOM YacTh
A 110 Ta0uie A.8

17

$3,7

MIOx15-6g

Pucynok /[.4 — ["aGaputHble pa3Mepsl HITyIlepa IpeodpazoBaTenell ¢ KOJA0M IPUCOeTUHUTETbHON
yactu 8 no Tabnuue A.8
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[Iponomkenue npunoxenus /|

Kon
d A D | npucoenuHuTEIBHON
4acTH
M12x1,0 9 27 1
M10x1,5 18 24 8
M36x%1,5 15 41 A

Pucynok /1.5 — PexoMeHayemMble MOHTa)KHBIE THE3/Ia JUIs IpeoOpa3oBarelieil ¢ KogaMu
MPUCOCIUHUTENBbHOM YacTh 1, 8, A mo Tabmuie A.8

1

e

3]
%

16

|
L @348 N 4

I'ne:

— Kopnyc npeoGpa3oBaTens 1aBieHuUs;

— YIUIoTHUTENbHAS TPOKIIAIKA;

— XoMmyT;

— IlepexoaHoit maTpyOOK JJisl yCTAHOBKU HAa OOBEKT.

A wWDNPE

Pucynoxk I'.5 — INonkimouenune npeoOpa3oBaress ¢ KOJIOM MPUCOETUHUTENBHOTO pazmepa D50 no
tabmuie A.1 yepes coenunutens « Tri-Clamp2» ¢ npokiaakol K 00beKTY
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IMpuioxenue E
Onucanne nporokoaa CAN Open

B macrosmiem pasnene npuBeneHo onucanue mpotokosa  CAN - Open,
nojsiep>kuBaeMoe npeoodpaszosatenem nasienus CLB.

[IpoTokos B3auMOICHCTBUS MOAPA3yMEBAET HATMYNE HECKOIBKUX TUIIOB COOOIIICHHIA,
Ha3bIBAEMBIX OOBEKTAMH, OTMCAHUE KOTOPBIX HAXOJIUTCA B CIIOBAPE OOBEKTOB.

[IpeoOpa3zoBarens 1aBICHUS MOAAECPKUBACT CIEIYIONIHE OObEKTHI:

— 00BexTHI ceTeBoro cepBuca (NMT) st yrpaBieHus: mpeodpazoBaTesiMu;

— o0wekThl cuaxponu3anuu (SYNC) miis ynpaBieHus BeIadeii TaHHbBIX;

— 00BexThI JaHHbIX mpotecca (PDO) mist coolrienns pe3ynbTaToB U3MEPEHUS;

— cepBUCHBIE 00bEKTHI aHHbIX (SDO) /1t mpoBeeHUsT HACTPOUKH.

O6men uH@oOpManuend Mo ceTH ocylecTBisieTcs kaapamu. CTaHIapTHBIA Kajp
JAHHBIX TpUBENEH Ha pucyHke E.l1, mpu »TOM ero cTpykTypa HE OJMHAKOBAa Kak IS
nepenayu JaHHBIX MpeoOpa3oBaTelio, TaK U MpU OTBETE Ipeodpa3zoBaTes.

LG [

2 J‘ 415 6 0-8 Baimot gowe 7| 8 9l0l 11! 1ol

1

'ﬁE&ﬂ

roe

1 — npu3Hak Hayana kagpa (start of frame — SOF);

2 — 11-6uTtHbIl ngeHTudmnkatop (ID);

3 — 6uT npu3Haka yaanéHHoro 3anpoca (remote transmission request — RTR);
4 — 6uT Npu3Haka pacwmpeHHoro dopmarta (ID extended — IDE);

5 — poMUHaHTHbIN 6UT r0 (pe3eps);

6 — anvHa nons aaHHblx (data length code — DLC), 4 6uTa;

7 — uMKanyeckas KoHTposnbHas cyMmma (cyclic redundancy check — CRC), 15 6ur;
8 — buT-pasrpanuumtens CRC (=1);

9 — 6ut oTknka (acknowledge — ACK);

10 — 6uT-pasrpaHnuntens ACK (=1);

11 — koHey nocbinku (end of frame — EOF), 7 6uT (eanHuupl);

12 — mexkagpoBbiii MHTepBan (INT), 3 6uTa (eamHuubl).

Pucynoxk E.1 — Ctpykrypa cranmaptHoro kajapa ganabix CAN 2.0A

Crpyktypa nonst 1D, HazsiBaemoro asis nporokoiga CAN Open uaeHTHPUKATOPOM
COB u nonnepxuBatoiero 10 127 ycTpoiicTB Ha TMHAM CBSI3U, MpUBEACHA Ha pucyHke E.2.

10(9 (8 |7[6]s5]4]3[2]1]0

OYHKUUOHANbHBbIl Kodl noenmupuxkamop y3na (Node-ID)

Pucynok E.2 — Ctpykrypa nons uaentupukaropa COB-ID

Pacnpenenennie COB-ID mist npenonpeneieHHbIX YCTAHOBOK CBSI3M MPHUBEIAEHO B
tabmue 1.

HpOI[OJ'I)KeHI/IC MIPHUIIOKCHUSA E

Tao6nuuna E.1— COB-ID ansa npeaomnpeaeieHHbIX YCTAaHOBOK CBSI3U
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dyHkMoHanbHBINM | Pe3yneTupyrommi Munexe
OOBeKT YR N Y pyrom COOTBETCTBYIOIIETO
KOJ1 (JIBOMYHBIH) COB-ID
rapameTpa CBsI3U
NMT 0000 (%] —
SYNC 0001 80h 1005h
PDO1(tx) 0011 181h..1FFh 1800h
SDO(tx) 1011 581h..5FFh 1200h
SDO(rx) 1100 601h..67Fh 1200h

O0BeKTBI ceTeBOro cepBUca
CrpyKkTypa 00bEKTOB IIpHUBeIcHA Ha pucyHke E.3.

ID DLC Baut O bant 1
(%] 2 CS Node

rne CS — kxomanga NMT;
Node — unenrudukatop y3na (Node = 0 1151 BceX y3JI0B CETH).

Pucynok E.3 — Crpykrypa 06bexT0B NMT

HOI[I[ep)KI/IBaIOTCH CJIeaAyromunue KOMaHbI:

— CS=1 — ycranoBka pexxuma Operation — BbIIada pe3yIbTaTOB M3MEPEHUS B
COOTBETCTBUH ¢ ycTaHOBKamu 00bekTa PDO1(tx) (o6bexT 1800h);

—~ CS=2 — ycranoBka pexuma Stop — TMpeKpalieHue BbIAAYU PE3yJIbTATOB
U3MEpPEHUN;

— CS=80h — ycranoBka pexxuma PreOperation 6e3 BbI1auu pe3yIbTaTOB H3MEPEHUH;

— CS=81h, 82h — cbpoc ycrpoiicTsa.

Bce 00BEeKThI cEeTeBOro cepBHCa SBISIIOTCS HEMOATBEP)KIAEMBIMH, OTBETa OT
npeobpaszoBaresiell He MOCTyIaeT.

O0beKT CHHXPOHM3ALUH
Crpyktypa o0beKTa npuBeneHa Ha pucyHke E.4

COB-ID DLC
80h 0

Pucynox E.4 — CtpykTypa 00bEKTa CHHXPOHU3AITUN

OTBeT ycTpoiCTBa NMPHU MOTYyYCHUH 00BEKTa CHHXPOHU3AINH 3aBUCUT OT 3HAYCHUS
o0bekTa 1800h ¢ moaunaekcamu 4 u 5 (tTabnua E.2).
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[Iponomkenue npunoxenus E

Taonaumna E.2— 3Hauenus oowsekra 1800h

3HavyeHue noauHaeKca 4 3HayeHne NOAUHICK A 5 [lepenaya naHHBIX
o0nekTa 1800h o0nexTa 1800h
N=1...240 X CuHxpoHHasi, Ka)KIIple N
UMITYJIbCOB CHHXPOHH3AIUU
N=254 k ACHHXpOHHaS, KaXJIple k
MUJITHCEKYH/T

O0beKT JaHHBIX MpoLecca
CrpykTtypa npuBesieHa Ha pucyHke E.5.

0180h 8 [laBneHue, ycraHoBIeHHbIE | Temmneparypa usMepseMon
+Node enunuiel (Float) cpenpl, °C (Float)

Ilepenaua gaHHBIX OCYHIECTBIISICTCS MIAAIIMM OalWTOM BIEpEN, HANpUMEp 3HAUYCHUE
nasnenus 15 klla u remnepatypsl 22,5 C OyAeT nepeiano MocjieI0BaTeIbHOCTBIO OT OaiTa

0 k 6aiity 7 B Buje koma: 000070410000B441
Pucynox E.5 — CtpykTypa 00beKTa JaHHBIX ITpoLiecca

CepBucCHBIE 00bEKTBI JAHHBIX

CepBucHbIe 00BEKTHI HE TMOAICP)KUBAIOT OJIOYHOM Mepeaaun, 0OMEH OCYILIECTBIAECTCS
KOMaHJIJaM{ MHULUATU3ALUA OOMEHa.

CTpyKTypa MOCBUIKM MacTepa Ha KOMaHAy 3arpy3KH (3arnuch) NpuBeeHa Ha pUCYHKE
E.6.

3anpoc Macrepa

0600h+Node 8 ‘

Unsignedl6 | Unsigned8

Pucynox E.6 — CTpykTypa MOCBUIKH MacTepa B OTBETa IIpeodpa3oBaTeIs

JIByXOalTHBIN MHACKC OOBEKTA MepeaacTCsl MIIAJIITUM OaTOM BIIEPE.

Komanna 3amcu CMD umeer cieayromuii hopmar:
OX20+A, rae:

A=2h — g4 4 6aiiTOB JaHHBIX;

A=7h — g4 3 6aiiTOB JaHHBIX;

A=Bh — ns 2 6aliTOB TaHHBIX;

[Tponomxenue npunoxenus E
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A=Fh — nns 1 Gaiita 1aHHBIX.

HeneiicTButenpHbie 6aiiThl JaHHBIX, (POPMAT KOTOPBIX HE MPEAYCMOTPEH (popMaToM
COOTBETCTBYIOIIETO OOBEKTA, JOJKHBI 00S3aTeIbHO MPUCYTCTBOBATH B IOCBUIKE M UX
3HAaYEHUS TOJDKHBI OBITH paBHBI 0.

[lepenaya JaHHBIX OCYIIECTBISETCS aHAJOTUYHO — MIIAJIIUM OaTOM BIepén.

OTtBet npeoOpazoBatess Ha KOMaHIy 3arpy3ku npuBeneH Ha pucynkax E.7 u E.8.

0580h+Node 8 60h IndL, IndH SubInd oh,0h,0h,0h

Pucynox E.7 — Ctpykrtypa orBeta npeoOpazoBaresis Mpu OTCYTCTBUU OMIUOKH

Kon ownbku
(Unsigned32)

0580h+Node 8 86h IndL | IndH| SubInd

Pucynox E.8 — CtpykTtypa oTBeTa nmpeodpazoBatesis Mpu HATMIUN OIITHOKH
[Tepedenn kom0B ommbOOK puBeaeH B Tadbmuie E.3.

Tao6numa E.3— IlepedeHp K0JI0OB 1 ONMHCAHKUE ONMTHOOK

Kon omrmoxu Onucanue
05040001h Komanpia He onpenenena

06010001h Utenue 00beKTa ¢ MPU3HAKOM «TOJIBKO JJIS 3aITUCHY
06010002h 3anuchk 00bEKTa C MPU3HAKOM «TOJIBKO JUISl YTEHUS»
06020000h OO0BeKTa ¢ yKa3aHHBIM MHJIEKCOM HE CYIIECTBYET
06070016h HecoorBeTcTBHE THIIA TaHHBIX

06090011h Yka3aHHBIH NOJUHJIEKC 00bEKTa HE CYIIECTBYET
06090030h IIpeBrilieH nrana3oH U3MEHEHUs mapameTpa

Komanna BeITpy3ku (uTeHus ) mpeodpa3oBareis npuBeaeHa Ha pucyHke E.O.

0600h+Node 8 40h Unsignedl6 | Unsigned8 | ©h,0h,0h,0h

Pucynox E.9 — Ctpykrypa KOMaHABI BRITPY3KH (4TEHHUS) TpeoOpa3oBaTes

OTtBeTr npeobdpazoBaress 0€3 OmnooK:

0580h+Node 8 CMD IndL,IndH SubInd Bo,B1,B2,B3

[Tponomxenue npunoxenus E
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rae CMD=40h+A, 3HaueHus1 A NMPUBEACHBI B KOMaH/IE 3arPy3KHU.
JIeHCTBUTEIBHBIM CUMTAETCS TOJBKO TO KOJIMYECTBO OAUTOB, KOTOPOE 3aKOIUPOBAHO
B Oaiite CMD, nezeiicTBuTenpHbIC IEPEIAIOTCS HYIISIMU.

OTBeT NpH HAJTUYUU OLIUOKHU IIEPETAECTCS CIECAYIOIINM 00pa3oM:

Kon owunbku

Kozp! ommbok npuBeAeHbI B ONMCAHUU KOMaH bl 3arpy3ku Tabmauma E.3.

Pexomenayemblii aaroputm padorsl

1. IIpu ycranoBke npeoOpa3oBaTess
1.1. BwImosHUTH MOKCK MpeoOpazoBatens uist onpeaencHus ero Node-1D

Bapuasnr 1:
BrimonHuTh MUK uTeHua 00bekTa 1000h mogunaekc Oh xoMangamMu:

600h+N 8 40h 1000h 00h 00000000h

rae N usmenstercs ot ©1h 1o 7Fh.

OtBet nmpeodpaszoBares noctynut npu N = Node-1D

Bapuant 2:
Pa3zpemts paboTy npeodpazoBatenst komannoit NMT 3nauenunem 01h, nepeBosiieit

BCe y3Jbl B cocTostuue Operation:

HOI[aTB HUMITYJIbC CUHXPOHU3AIlINN:

80h Oh

B oTBeT OyzaeT moydeHo 3HaUEHUE JABJICHUS B TEKYIIUX €IUHUIIAX, COJIepKAIlIee B
COB-ID Node-ID (3aBojackuie yCTaHOBKH IpeoOpa3oBaTeias — OTBET Ha KaKJIbIi
CUHXPOUMITYJIBC).

1.2. YcranoButh TpeOyembiii Homep y3i1a Node-ID B o0bekTe 2320h; ycTaHOBUTH
TpeOyeMyro cKopocTh 0OMeHa (2321h); ycTaHOBUTH MPU HEOOXOAUMOCTH TIEPUOIUIHOCTD
OTBETa Ha CHHXPOMMITYJIbCHI (1800h, mogunaekc ©2h) win padoTy 1Mo MHTEPBATBLHOMY
taiimepy (1800h, mnoaunaekc O5h u 1800h, noaunaexc ©2h), ycraHoBUTH mnpu
HEOOXOIUMOCTH peXKuM aBTo3amycka (2330h) snadyenuem 01h.

1.3. CoxpaHuTh U3MEHEHHS 3aMMChbio B 1010h «savey.

HpOI[OJDKCHI/IC MIPHUITIOKCHUSA E
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1.4. Bemoauuth cOpoc yctpoiictBa komanmoii NMT 81h (82h) miu BBIKIIOUNTH
NUTaHHUE TTPeoOpa3oBaTesl.
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[Iponomkenue npunoxenus E

2. B pabouem pexume

2.1. Tlpu ycTaHOBIIEHHOM pEXHME aBTO3aIyCcKa MpeoOpa3oBaTesb B 3aBUCUMOCTH OT
3HaueHHud o0bekTa 1800h nomunHnekc ©2h paboraer B CHUHXPOHHOM WJIM aCUHXPOHHOM
pexuMe.

2.2. Tlpu oTCyTCTBHHU aBTO3alycka HEOOXOIUMO IMepeBecTH ero B pexxum Operation
komauaoii NMT 3nauennem @1h+Node-ID (0001h — mis Bcex y3ioB). Pexum paOoTh
omnucal B 2.1.

2.3. Ilpu HEOOXOAMMOCTH U3MEHUTH KaKUe-JIN0O0 IMapaMeTpbl pabOThl B ACHHXPOHHOM
pekUME HEOOXOAMMO TPEIBAPUTEIBLHO TEPEeBECTH IpeoOpa3oBaTelib B PEXKUM
PreOperation komanaoit NMT 3Hauennem 80h.
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[lepeueHr 0OOBHEKTOB, UX THUII, 3HAYCHUS [0 YMOIYaHHUIO MpUBeaeHBI B Tabnule E.4.

Taonunga EA4

CiioBapb 00beKTOB

[Iponomxenue npunoxenus E

Ilon-

3HayeHue 1o

Nunexc Onucanue Tun Hoctyn [Ipumeuanue
UHJIEKC YMOTYAHHIO
1000h 0 Tun ycrpoiicTBa Unsigned32 ro 00020194h | DS404, ycTpOHCTBO C aHAJIOTOBBIM BXOI0M
1001h 0 Peructp omubok Unsigned8 ro — —
1002h 0 Jlata U3roTOBICHHUS Unsigned32 ro — Hanpumep 18112014h
(18 Hos6ps 2014 1.)
1005h 0 COB-ID SYNC Unsigned32 ro 80h —
0 Kosm4ecTBO MoIMHIEKCOB Unsigned8 ro 01lh —
10106h 1 CoxpaHeHue napameTpoB Unsigned32 wo — CoxpaHeHue napaMeTpoB IPH 3aMUCU
(65766173h)
0 KosmgecTBO MoIMHIEKCOB Unsigned8 ro 01lh —
1011h 1 Boccranosnenne mapamerpoB 1o | Unsigned32 wo — BoccranoBneHme 3aBOACKHX HACTPOEK
YMOITYaHHFO (mapamMeTpoB 10 YMOIYaHHUIO) 3aMUChIO
(64616F6Ch)
0 KosmgecTBo MoIMHIEKCOB Unsigned8 ro 04h —
1 Kox npousBoauTens Unsigned32 ro C2C8CF20h —
1018h 2 Kox uznenus Unsigned32 ro D1C4C220h —
3 Howmep Bepcun Unsigned32 ro 00000100h —
4 CepuiiHblii HOMEp Unsigned32 ro —
0 KoJyindyecTBo Mo IMHIEKCOB Unsigned8 ro 02h —
1200h 1 COB-ID Knuent-Cepep(rx) Unsigned32 ro 600h+Node —
2 COB-ID Cepgep-KnuenT(tx) Unsigned32 ro 580h+Node —
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[Iponomxenue npuioxenus E

Ilon-

3HayeHue 1o

Nunexc Onucanue Tun Hoctyn [Ipumeuanue
WHJICKC YMOTYAHHIO
0 Kosin4yecTBO Mo IMHAEKCOB Unsigned8 ro 05h —
1 COB-ID gz PDO Unsigned32 ro 0180h+Node —
2 Tun nepenauun Unsigned8 rw 01h 1...240 CUHXPOHHAS nepegava qyepes
YCTaHOBJICHHOE KOJMYECTBO CHHXPOUMITYJIHCOB
1800h 25f1 — AaCHHXpPOHHAs Iepejaya [0 HHTEPBAILY
Taiimepa
3 Peseps — — —
4 Peseps — — —
5 WHTepBasibHBIN TaiiMep Unsigned16 rw 0064h WuTepsan Taiimepa B Mc,
(ae 6omee 5000 mc)
0 KonunyecTBo MOAUHAEKCOB Unsigned8 ro 01h —
1 Unsigned32 ro 61300120h | ®opmar nepenauu TaHHBIX 10 qaBieHuto Float32 B
1A00h YCTAHOBJIEHHBIX €JUHULIAX
2 Unsigned32 ro 61300220h | ®opmar mepenayn JaHHBIX TI0 TEMIIEpaType
usmepsiemoii cpennt Float32 s °C
2320h 0 Node-1D Unsigned8 rw 20h —
04h 00h — 1000 x6ox; ©1h — 800 x607;
2321h 0 CkopocTh 0OMeHa Unsigned8 rw 34212 : igg Eggi; gg: : ég?{gg;ﬁl’
06h — 20 x60x1; ©7h — 10 x60.
00h 00h-mpeoOpasoBarenp  MOCIEe  MHUIHATH3AIUH
2330h 0 ApTosamyck Unsigneds W HaxomuTcs B pexxume PreOperation;
0lh- mnpeoOpazoBaTenb MNEPEXOAUT B PEKUM
Operation
0 KomnyecTBO MOAUHAECKCOB Unsigned8 ro 01h —
1 ABromartuueckass ycraHoBka «0» | Unsigned32 wo — YcTaHOBKa  HYJNEBOTO  3HAYEHHUS  BBIXOJHOTO
6125h npeoOpaszoBaTes curHana mnpu 3amucu (6F72657Ah)
[Mpumeuanue:  KomaHay — ycTaHOBKH — HYJS

paspe€mracTCA BBIIMOJHATE TOJBKO IIPU HYJICBOM
3HAYCHWU NAaBJICHHUA Ha BXOIC npeo6pa3OBaTen${
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[Iponomxenue npunoxenus E

Nuanekc Hox- Omnucanue Tun Hoctyn SHAYCHHE 110 [Ipumeuanue
WHJICKC YMOJTYaHHIO
0 KonnyecTBo TOAUHAEKCOB Unsigned8 ro 01h —
6126h 1 Koppexknus Haxyona | Float32 WO — Bemnunna xoppekuuu B npegenax ot 0,977 no
XapaKTEPUCTHKH IPeodpa3zoBaTes 1,023
0 KonnyecTBo TOOUHAEKCOB Unsigned8 ro 01h —
6127h 1 Koppekuus cmerenus | Float32 wo — Bennuuna koppekiuu B npenenax ot munyc 0,02
XapaKTEPUCTUKH MPeoOpa3oBaTelis 10 0,02 (B nonsix BITH)
0 Kosim4yecTBO Mo IMHIEKCOB Unsigned8 ro 02h —
6130h 1 JlaBienue Float32 ro — BennunHa naBieHus
2 TemmepaTypa u3MepsseMoi cpeibl Float32 ro — BenmuunHa TemriepaTypbl
0 Kosm4ecTBO Mo IMHIEKCOB Unsigned8 ro 01lh —
1 EnnHunbl u3aMepeHns U MHOKUTENb rw 03220000h 03h — fecATHYHBIA MHOXWUTEIb  ECIWHUIL
SIMHHMII U3MEPEHUS JTaBIICHUS (xITa) u3MepeHus. JlomycTtumble 3HAYeHHS OT MHUHYC 6
(FAh) o @6h
6131h 22h — eauHUIBI U3MEpPEHUS
JonmycTuMble 3HaYEHUS:
22h — Ila; 4Eh — Gap;
Alh — krc/em? ; A2h — mm H20:;
A3h — MM Hg
0 Kosm4ecTBo MoIMHIEKCOB Unsigned8 ro 02h —
6132h 1 MaxkcumansHoe kosmuectBo | Unsigned8 ro 01lh —
BHYTPEHHUX IMANIa30HOB
2 YcTaHOBIEHHBIN TUANA30H Unsigned8 rw 00h —
0 KoJyindyecTBo Mo IMHIEKCOB Unsigned8 ro 01lh —
6148h 1 Hwxuuii npenen uzmepeHus Float32 ro 00000000h | Benmnunna B [1a
0 KomnyecTBO MOAUHAECKCOB Unsigned8 ro 01h —
6149h >
1 BepxHuii mpenien usmepeHus Float32 ro Benuuuna B [1a
0 KonnuecTBo noanH/1eKCOB Unsigned8 ro 01h —
61A0h -
1 Tun gunbtpa Unsigned8 ro 01lh QOWIBTP CKOJB3SIIEr0 CPETHETO




[Iponomxenue npunoxenus E

Nuanekc Hox- Omnucanue Tun Hoctyn SHAYCHHE 110 [Ipumeuanue
WHJICKC YMOJTYaHHIO
0 KonnyecTBo TOAUHAEKCOB Unsigned8 ro 01h —
1 [TocrostnHas GuIbTpa Unsigned8 rw 01h Vih =Vh-1+ (In— Via1)/N
rae N — nmocrosinHas GuibTpa,
Vh — Tekyl1ee 3HaueHue CUrHana GuibTpa,
61A1h Vh-1 — 3HaueHue QuiabTpa NpH NPEabIIyIIEM
U3MEpPEHUH,

In — 3HaueHue BXOAHOIO CUTHAaja,
N=0...1 — ¢puabTp OTKIIOUCH
N =2...127 — punbpTp BKIIOUEH

[ITpuMmeuanue— llepeueHp OOBEKTOB, COXpaHSIEMbIX IO KOMAHJaM 3allCH HACTPOEK M BOCCTAHOBJIEHHM 3aBOJCKHX
Hactpoek: 1800h, 1A00h, 2320h, 2321h, 2330h, 6131h, 6132, 61A1h.
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