[TPEOBPA3OBATEJIN U3MEPUTEJIbHBIE
E18545J1, E18560J1, E18583J1

PYKOBOI[CTBO I10 SKCILTyaTallun

0IT4.140.328

©

2014 r.



0IT4.140.328

COJIEP’)KAHUE
Jlucr
BBEIEHUIE ... et e e e ee e e e e ee e e e e eaaaees 3
I OIIHCAHEIE .....eveiniieiiieeiiie ettt ettt ettt ettt e bt e st e e naeees 3
L1 HABHAUCHHUE ...ttt 3
1.2 TEXHUYECKUE XAPAKTEPUCTHKH ....eeeeruerrrrreeeeannnrrreeeeennnrereeessssinneneeseens 7
1.3 JlononHHUTENIbHBIE TAPAMETPHI U XapaKTEPUCTUKU ITpeoOpa3oBaTeneH,
MpeaHa3HaYeHHbIX I 3KcmutyaTauu Ha ADC ..., 14
1.4 YCTpONCTBO M TIPUHITAIT PAOOTB ....uvveeeveeenrreennreeereeeesreeensseessnseesseenns 16
LY 2100971 010) <2 AU SRR 18
2 CpencrtBa U3MEPEHH, HHCTPYMEHTBI U IPUHATIICIKHOCTH .....eeeeenneeeennnnne 19
3 VICIOTB30BAHME IO HABHAUCHUEO .....eeeeurieeureenniieenireeeireesneeesineessaneesseeennne 20
3.1 TpeOOBAHUS OCZOTIACHOCTH .....eeeevrereeeerreeeaerreeaaereeeessneesesssseesasneeeanes 20
3.2 TTOATOTOBKA K PAOOTE ...vveeeeevieeeirieeeeirieeeeireeeeesreeesesereeeenseeeeensnesesnnns 20
3.3 TTOPSATOK PAOGOTBI ....uvveeeerrieeeiiieeeeiirieeeeireeeeerreeesereeeesssseeeesssaeesennseeeans 21
Z\Y] 15 0311030 1 (0): 1570 28 % PO PSR 23
S TpaHCHIOPTUPOBAHUE U MPABUIIA XPAHECHUS ..vvvvvveeeeernenireeeeennannereeeessnnnnns 28
6 ['APAHTUY UBTOTOBUTEIIS ..eeeeenerrrreeeeeanirieeeesesnrereeessssnnreeeessssnnseeeeessnsnseees 29
7 CBEICHHUS O PEKITAMALIHISIX ..vveeereunrrrreeessnnreeeeessssnnsreeesssnnnsseeeessssnmsseeesssnnnsnns 29
8 VTHIIMBAIIMS ..eeeeeeuevvieeeeeiiieeieeeessiiteeeeeessanteeeessssnnseeeesesnssreeeesssssssneessssnnnnns 29
[Tpunoxenue A O6mmii B, rabapuTHble U YCTAHOBOYHBIE
Pa3MEPBI MPEOOPAZOBATEIICH ......vveverevreeerrreeeeirreeenereeeennenes 30
[Tpunoxenue b CxeMa BHEIIHUX MOJKIIOYEHUN MPE0Opa3oBaTEIeH .......... 31
[Tpunoxenue B CTpyKTypHBIE CXEMBI PEOOPABOBATEIICH .....ecvvveeenereenenennns 33
[Tpunoxenue I' [IpoTokon oOMeHa TaHHBIMU TIO UHTEPHEHCAM .................. 34
[Ipunoxenue [ lonyckaemMble 3Ha4€HUs BBIXOIHOTO aHAJIOTOBOI'O
CUTHAJA B KOHTPOIBHBIX TOUKAX ...uuuureeenneeennneeennnenn 40



0IT4.140.328

JlaHHOE PYKOBOJICTBO MO JKCIUTyaTallud MpeIHa3HA4YeHO NJisi O3HAKOMJICHUS C
TEeXHUYECKUMHU  XapaKTEPUCTUKAMHU,  yCTPOWCTBOM W  MNPUHIUIOM  PabOThI
npeoOpa3oBaTeieil U3MEPUTEIbHBIX TMOCTOSTHHOTO OJHO(A3HOTO TOKAa W HAIPSKEHUS
E18563J1, nepemenHnoro onaHodasHoro Toka u HampspbkeHuss E18543J1, wacToThl

nepemenHoro Toka E18583J1 B o6beme, He0OX0IuMOM TSI SKCILTyaTalluu.

1 OIIMCAHHUE

1.1 Haznauenue

1.1.1 IIpeoOpa3zoBaTenu U3MEpUTENIbHBIE (anee - Mpeodpa3oBaTen)
peIHa3HA4YeHbI JJI1 U3MEPEHUs TOKa U HANpsDKeHUs B Lernsax noctosiHHoro (E18562J1)
u nepemenHoro (E18543J1) ognoda3Horo Toka, a Tak *e€ 4acTOThl MEPEMEHHOTO TOKa
(E18582J1) Ha ocHoBe aHanmoro-mupoBoro MpeoOpa3oBaHUs BXOJIHBIX CUTHAJIOB,
00pabOTKH MOJY4EHHOTO LM(PPOBOrO CHUTHaANIA, (POPMUPOBAHUS HKBUBAICHTHOTO
BXOJHOMY CHUTHAJy BBIXOJHOW ITM(GPOBOM CHUTHAN I Tepeaadu 4depe3 HHTepdeiic
RS485 v BbIX0AHOM aHAIOTOBBIN CUTHA.

1.1.2 IIpeoOpa3zoBaTenu MPUMEHSIIOTCS JJII KOHTPOJISI TOKOB W HANPSKCHUI
ANEKTPUUYECKUX CHCTEM M YCTAaHOBOK, JJII KOMIUIEKCHOM aBTOMAaTHU3aIlMUd OOBEKTOB
anektposnepretuku, ACY TII osHeproeMkux OOBEKTOB pa3IMYHBIX OTpacien
MIPOMBIIJICHHOCTH, a TaK ke Ha 00beKTax chepbl 000POHBI U 0€30MaCHOCTH.

1.1.3 Bo3moxnocte oOmeHa wuHbopMmaimeir 1o uHTepdeiicy RS485 ¢
nporokoioM oomeHa MODBUS RTU mno3BoJiieT UCIONIb30BaTh MpeoOpa3zoBaTenu st
nepenauyn wHGoOpManuu B MU(PPOBOM KOJIe B aBTOMAaTH3UPOBAHHYIO CHUCTEMY WM Ha
nepcoHanbHbIi DBM.

1.1.4 [IpeobpazoBarenu JIOTIOJTHUTEIIBHO UMEIOT BO3MOYHOCTb
MPOTPaAaMMUPOBAHUS TMAMTa30HA BBIXOIHBIX aHAJIOTOBBIX CUTHAJIOB.

1.1.5 IIpeoOpa3oBaren MPUMEHSIOTCSA I pabOThI B COCTAaBE TEXHHUYCCKHUX
cpeactB atomHbix ctaHiuid (TC AC) B COOTBETCTBUM C KjaccoM 0€30MacHOCTH 4 1o
OI1b-88/97 HII-001-97.

1.1.6 IIpeoOpa3zoBarenu OTHOCATCS K OJHOKAHAIBHBIM H3/ACIUAM U JOJKHBI

HUMCTDb I'aJIbBAHWUYCCKYTO Pa3BA3KY MCK/Y BXOJHBIMU W BBIXOAHBIMHA LCIIAMU.
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1.1.7 IlpeoOpa3oBareian H3rOTAaBIMBAIOTCS IJIsl SKCIUTyaTallud B YCIOBHUSX
YMEPEHHO-XO0JIOAHOTO Kinumata (kaumatudeckoe ucnonnenne Y XJI3.1 mo 'OCT 15150-
69), M0 YCTOMYMBOCTU K BO3ACHCTBUIO KIMMAaTUYECKUX (PAKTOPOB COOTBETCTBYIOT
rpynne C4 mo I'OCT P 52931-2008 u mnpenHa3HaueHbl ajisi pabOThl B MHTEpBAJe
temnepatyp oT MuHyc 40 °C no mmtoc 50 °C u oTHOCUTENbHOW BiaxHOCTU 95 % mnpu
temmneparype 1itoc 35 °C.

1.1.8 TIlo ycroilunBocTH K  BO3ACHCTBUIO aTMOC(HEPHOTO  JaBICHHUS
npeoOpazoBatesnu otHocsTes K rpynne Pl mo T'OCT P 52931-2008 u npeaHazHadeHbI JIsI
SKCIUTyaTalmu pu atMocdepHoM gasienuu ot 84 no 106,7 klla (630 - 800 MM pr. CT.).

1.1.9 Ilo ycTOWYMBOCTH K MEXaHMUYECKHM BO3JCHCTBUSIM MpeoOpazoBaTeiu
OTHOCATCA K BUOPOYCTOMYUBELIM U BUOporpounbiM, rpymnma N1 mo 'OCT P 52931-2008

1.1.10 Ilo creneHn 3amUTBl OT MOPAXEHUA JIIEKTPUUECKHUM  TOKOM
npeoOpazoBaTesn COOTBETCTBYIOT o0opynoBanuto kiacca 0 mo I'OCT 12.2.007.0-75.

1.1.11 Tlo moxapHO#i ©0€30MMaCHOCTH MPeoOpa30BaTEIi COOTBETCTBYIOT
tpeboBanusm ['OCT 12.1.004-91 TpeGoBaHus 00eCIEUUBAIOTCS CXEMOTEXHUYECKUMU
pELICHUSIMU, TPUMEHEHUEM COOTBETCTBYIOIIMX MAaTEPUAJIOB W KOHCTPYKUIHUEH U

POBEPKE HE MOJITIEHKAT.

1.1.12 Crenens 3amuthl 1o 'OCT 14254-96 nns nmpeobpazoBateneit — [P50.

1.1.13 IIpeoGpazoBaTenu mpeaHa3HAYEHBI NIl YCTAHOBKM HA METAJLTMYECKYIO
pEerKy MUPUHOM 35 MM B COOTBETCTBHUH cO cTtanaapToMm EN 50022.

[IpeoOpazoBarenu ycTaHABIMBAIOTCS BEPTUKAIBHO.

1.1.14 IIpeoOpa3oBarenu HE MpelHAa3HAYEHBI AJIS YCTAHOBKHM M SKCILTyaTallUU
BO B3PBIBOOIACHBIX U MOkKApOOIACHBIX 30Hax 1o [1YD.

1.1.15 TlpeoGpa3oBaTenu npeaHa3HAYCHBI ISl HEMOCPEACTBEHHOTO BKIIFOUCHHUSI.

1.1.16 IIpeobpazoBaTenu SIBISIOTCS B3aUMO3aMEHSIEMbIMH, BOCCTaHABIMBACMBIMH,
PEMOHTUPYEMBIMU U3JICITASIMHU.

1.1.17 Uudopmaniys 00 UCIIOTHEHUH COJEPKUTCS B KOJIE€ MOJTHOTO YCIOBHOTO

0003HAYECHUS:
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E18562J1-a-b-c—-d-f,

E18543J1 —a-b—-c-d-f,

E185823J1 —a—-b—-c—-d-f,
rJie a — Iuana3oH u3Mepenus (nmpeodpa3oBaHusi) BXOJHOTO CUTHANA;

b — ycnoBHOE 0003HaUCHNE HANIPSHKEHUS TUTAHUS:

220BY — yHuBepcanabHOE NIUTAHKE: HANIPSHKEHHUE MUTaHus OT 85 1o 253 B

nepeMeHHoro Toka yactotoit 50 I'u mnm ot 120 10 265 B nNOCTOSAHHOTO TOKA;

230B — nanpspkenue nuranus ot 85 1o 253 B nepemennoro Toka yacrorou 50 I'n;

12BH — (12+6/-3) B mOCTOSIHHOTO TOKa;

24BH — (24+12/-6) B nocTostHHOTO TOKa
¢ — ycJI0BHOE 0003HAaUECHUE JMana30Ha U3MEHEHUS BBIXOIHOTO aHAJIOTOBOI'0 CUTHAJIA!

X — BBIXOJ] OTCYTCTBYET;

- E18560J1: A=0...5MA; B=4...20MmA; C=0...20MA; AP=0...25...5MA;

BP=4...12.. 20mMA; CP=0...10...20MA; EP=-5...0.. +5MA;

- 1is E18540J1: A=0...5MA; B=4...20MA; C=0...20 MA;

- E18580J1: A=0...5MA; B=4...20MmA; C=0...20MmA; AP=0...2,5...5MA;

BP=4...12.. 20mA; CP=0...10...20MmA; EP=-5...0.. +5MA;
d — HasIMYue AMCKPETHOTO BBIXO/A
X — BBIXOJ] OTCYTCTBYET;
01 — oquH TUCKPETHBIN BBIXO/;
f — cienMaIbHOE UCTIOJIHEHUE:

A — 17151 DKCILTyaTali Ha aTOMHBIX CTAHIUAX (Kiacc 0e30MmacHoCTH 4);

- IPY OTCYTCTBUHM CIIELIMAJIBHOTO UCIIOJIHEHUSI TApaMETpP HE YKa3bIBAETCH.

[Tpumep:

- Uil mpeoOpas3oBarenis, MMEIOIIETO CIEIYIOIMINEe XapaKTePUCTHKHU: THII
npeobpazoBatenss E18563J1, nuana3zon uzmepeHusi BXogHoro curdana ot 0 mgo 20 MA,
HanpspbkeHue nutanus ot 85 1o 253 B nepemenHnoro toka yactoroit 50 I'u wim ot 120 1o
265 B MOCTOSSHHOTO TOKa, JWAIa30H W3MEHEHHsI BBIXOJHOTO AaHAJIOIOBOTO CHUTHAJa

0...10...20 MA, TUCKpPETHBIN BBIXO]

E18562JI - 0...20mA - 220BY — CP - 01 TY 25-7504.226-2014
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- JuUId  TpeoOpazoBareis, HUMEIOIIEro CIEAYIOIIMEe XapaKTePUCTUKHU: THII
npeoOpazoBarens E18560J1, nuana3oH u3MepeHusi BXOJHOTO CUTHaia ot -75 mo +75 mMB,
HanpsbkeHue nutanus oT 85 mo 253 B mepemenHoro Toka ydactotor 50 I'n, auama3zoH
W3MEHEHHS BBIXOJAHOTO aHAJOroBoro curHana 4...12...20 MA, 6e3 JTUCKPETHOTO BBIXOJA,
JUTS OKCTUTyaTaI[ii Ha aTOMHBIX CTAaHIHSX (KJ1acc Oe30MmacHOCTH 4)

E18562J1 —-75...0...75MB - 230B-BP —x - A TY 25-7504.226-2014

- s mpeoOpaszoBaTens, UMEIONIEro CIEAYIOIUE XapaKTEPUCTUKHU: THII
npeodpazoBarens E18540J1, nuama3zon u3mepeHuss BXogHOTro curHaiga ot 0 mo 2,5 A,
HanpsbkeHue nutanus (12+6/-3)B nocTossHHOTO TOKa, TUAna30H M3MEHEHHS BBIXOJIHOTO
curHasna 4...20 MA, AUCKPETHBIA BBIXOJ, IS JKCIUTyaTallMM HAa aTOMHBIX CTaHIHUSIX
(xmacc 6e3omacHocTu 4)

E18542J1-0...25A-12BH-B-01-A TY 25-7504.226-2014

- s mpeoOpaszoBaTesis, HMEIIIET0 CIEAYIOUMe XapaKTePUCTUKU: THI
npeobpazoBarens E185430J1, nuanazon m3mepenus BxomHoro curHaia ot 0 mo 125 B,
HanpspkeHne nutanus ot 85 mo 253 B mepemenHoro toka yactorod 50 I'm, nuanazon
U3MEHEeHHs BbIXoAHOro curHana 0...5 MA, 6e3 TUCKPETHOTO BhIXO/Ia,

E18542J1 - 0...125B - 230B — A —x TY 25-7504.226-2014

- s mpeoOpaszoBaTesis, HMEKIIEr0 CIEAYIOUMe XapaKTePUCTUKU: THI
npeobpazoBatens E18583J1, nuana3on uamepeHus: BXOAHOTo curHaia ot 45 go 65 I'm,
HamnpspkeHue nuraHus ot 85 no 253 B mepemenHoro toka yactoroud 50 I'm, auamas3on
W3MEHEHUsI BBIXOHOTO curHana (...5 MA, TUCKPETHBIN BBIXO/]

E18582JI —45...65I'u— 230B — A - 01 TY 25-7504.226-2014
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1.2 TexHuuecKHe XapaKTepUCTUKA
1.2.1 HopManbHble ycnoBHUS 3KCIUTyaTallMM NpeoOpa3oBaresieil COOTBETCTBYIOT
3HAYEHUSIM, YKa3aHHbIM B Ta0nuue 1.

Tabmuna 1

Brhustromuii paxTop HopmanbHoe 3HaueHue

Temneparypa okpyxaromiero sozayxa, °C 20+ 5

OTHOcHTEIbHASI BIIAKHOCTh OKPYKAIOILEro BO3ayXa, %o ot 30 no 80

AtmocdepHoe maBienue, klla (Mm. pT. CT.) ot 84 no 106,7 (ot 630 no0 800)

W cTOYHMK TUTAHUS:
HanpspkeHue, B 220+44
yacToTa, I'1q 50+0,5

CunycougaiibHasi, ¢
K02 (D PUITMEHTOM UCKaKEHHUS HE
6omee 5 %

d)opMa KpHBOfI HaIpsKCHUA UCTOYHHKA ITUTAHUS

Pabouee nonoxxenue nmpeoOpazoBaTes JIroboe

1.2.2 Tun npeoOpa3oBaTess, AHANa30H U3MEPEHUS W BUJ BXOJIHOTO CHTHAJa
IIPUBEJICHBI B Ta0OHUIIE 2.
[Ipeo6pazoBarenu E18582J1 n3mepstoT yacToTy B auamnazone oT 45 mpo 65 '

wim ot 300 mo 500 I'm (mapamerp a Koja YCIOBHOTO OO0O3HAuYCHHMs) MPU YpPOBHE

HaMNpspKEHUS IEPEMEHHOT0 Toka (BxoaHoro curdana) ot 50 mgo 500 B.

Tabmura 2
Tun Bun JuanazoHn u3mepenus (npeodbpazoBaHus)
npeoOpazoBaresns BXOJIHOTO CHTHaja BXOJHOTO CHTHaJa (mapaMeTrp a*)
0...5MA
[TocTrosHHBII 4...20 MA
TOK 0...20 MA
-5...0...5 MA
E18560J1 0...75 MB
-75...0...75 MB
Hanpsokenne 0...60B
ITIOCTOSTHHOTO TOKa 0...100 B
0...150 B
0...250 B
0...500 B
0...05A
[TepemenHbIit 0...1A
TOK 0..25A
E185432J1 0..5A
Hanpsioxenune 0...125 B**
MePEMEHHOTO TOKA 0...250 B**
0...500 B
E18583J1 YacroTa 45...65Tg
300...500 I'n
* [Tapametp opmynsl 3akaza E185XDJI—a—b—-c—d—f
** Tlo 3aka3y MOT'YT M3TOTaBJIMBATHLCS MPEOOPa30BATEIN ¢ BXOAHBIM curHaioM 75...125B; 150...250B
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1.2.3 JluamazoH UW3MEHEHHs, HOPMHUpPYIOIIEE 3HAUYEHHE U  YCIOBHOE

0003HaUYCHHE BBIXOJHOI'O aHAJIOTOBOT'O CHUT'HAJIAa IIPUBC/ICHLI B Ta6J'II/ILIC 3.

Ta0muna 3
VYcnoBHoe 0003HaUCHUE
. Jlnana3oH H3MEHCHUS Hopmupyroree 3HaueHue
JIrara3oHa H3MEHCHUM
BBIXOJHOTO aHAJIOTOBOT'O | BBIXOJHOI'O aHAJIOTOBOTO
BBIXOJHOT'O aHAJIOTOBOI'0 CUT'HAja
cursaia, MA cursaia, MA
(mapametp c*)
A 0...5 (7,5 MA**) 5
B 4...20 (30 MA**) 20
C 0...20 (30 MA**) 20
AP 0...2,5...5 (7,5 MA**) 5
BP 4...12...20 (30 MA**) 20
CP 0...10...20 (30 MA**) 20
-5...0...+5
EP (-7,5...0...%7,5 MA**) >

* [Tapametp dpopmyinsl 3akaza E185X3JI—-a-b—-¢—-d—f
** B ckoOKaxX yKa3aHbl 3HAUEHUS BBIXOJHOTO CUTHAJIA C Y4eTOM 1,5 — KpaTHOM meperpy3Ku
M3MEPEHHOW BEITUYUHBI.

1.2.4 Hanpspkenwe nuTaHusi MpeoOpa3oBareieii COOTBETCTBYET 3HAUYCHUSIM,

yKa3aHHBIM B Ta0nuue 4.

Ta0muna 4
VYcnoBHoe 0603HaUeHUE
HANPSDKEHUS TTUTAHUS HanpspkeHne nmuTanust
(mapametp b*)
12BH (12+6/-3) B mocTosiHHOTO TOKa
24BH (24+12/-6) B mocTossHHOTO TOKa
230B oT 85 10 253 B nepemenHoro Toka yactotoit 50 I'g
oT 85 10 253 B nepemennoro Toka yactoroi (50 £ 0,5) I'u unm
220BY
ot 120 o 265 B nocTOSIHHOTO TOKA
* [lapamerp xoja ycioBHoro obo3nayenus: E185X3J—a—b—-c—-d—f

1.2.5 MommHoCcTh NOTpedIeHUs Mpeodpa3zoBaTeiIMU COCTaBIIsIET HE OoJiee:
- 0,5 BT OT 1ienu BXOHOTO cUrHaja (1)1 mapayiiebHOMN 1ETN );

- 0,01 BT oT nienu BXOAHOTO CUTHAaNA (17151 OCIEA0BATEIbHOM 1SN );

- 6 B-A oT nenu nuTaHus.

Bxoanoe conpoTtuBieHne mpeodpa3zoBaTeieii COCTaBIISICT:

a) "He 6omee 0,02 OM — 1S KaKI0HM MOCIeI0BaTEIbHOM 1IeMu (ToKa);

0)He menHee 1| MOM — mid nDapaieNbHOW Henu (HanpsDKeHUs) IS
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npeoOpa3oBareneil, MUTAIOMINXCS OT CETH MEPEMEHHOTO TOKa.

1.2.6 TlpeoOpazoBaTeny UMEIOT UCIIOIHEHUE C JUCKPETHBIM BBIXOJOM Trajlb-
BAaHMYECKHU Pa3JECICHHbIM OT OCTAJIBHBIX LENEH, ¢ KOMMYTAIMEN MOCTOSIHHOTO Ha-
npsbkennst 10 300 B u tokom 10 100 MA mnu nepemenHoro Hampsbkenus 10 200 B u
TOKOM 70 100 MA 10 Ka:K10My BBIXO.Y.

1.2.7 Ilpeobpa3zoBarenu umeroT uHTepdeiic RS485 nis cBA3M ¢ BHEUTHUMU
YCTPOWCTBaMH.

B mpeoOpa3oBatene ycraHaBiuBaeTcsi ceTeBoi aapec oT 1 10 247 u CKOpOCTb
obmena: 4800, 9600, 19200, 38400 6ut/c. IIporokon oomena ganapiMud — MODBUS RTU.

1.2.8 BpeMmst ycraHoBiieHUsT paboyero pexuma mnpeodpa3zoBaresieil COCTaBiIseT
He Oojiee 15 MuH.

1.2.9 TIlpenmensl [gonmyckaeMOW OCHOBHOM TNPHUBEACHHOM  IOTPEIIHOCTH
npeobOpazoBateneit paBubl =+ 0,5 % OT HOPMHUPYIOIIETO 3HAUYECHMS BBIXOJHOTO CHUTHaja
BO BCEM JHAaINa30He U3MEHEHUI CONIPOTUBIICHUSI Harpy3KU MpeoOpa3oBaTeieil.

[Ipenenbl 1omycKaeMOro 3Ha4€HUs OCHOBHOM MOTPEIIHOCTH BBIPAXKEHBI B BUJIE
OPUBEACHHOW TMOrpemHocTH. Hopmupyromue 3HadyeHHsT BBIXOJHOIO aHaJOTOBOTO
CUTHAJIa IPUBEJEHBI B Ta0IMIE 3.

1.2.10 [Ipenens JOIIyCKaeMBbIX JOIIOJTHUTEIIBHBIX MTOTPELIHOCTEN
npeoOpa3oBareseii, BBI3BAHHBIX HM3MEHEHUEM BIMSIOIIMX BEIUYMH OT HOPMAJBHBIX
3HAYEHM, YKa3aHHbIX B 1.2.1, HE MpeBBIIAIOT:

a) £0,4% — npu KW3MEHEHUU TEMIIEpaTyphl OKPYKAIOIIEro BO3AyXa OT
(20 £5) °C o munyc 40 °C u mmtoc 50 °C na kaxasie 10 °C;

6) £ 0,5 % — Tmpu OTKJIOHEHWU OTHOCUTEIHHOW BIAKHOCTA BO3IyXa OT
HopmainbsHoH (30 - 80) % 1o 95 % npu Temnepatype mwioc 35 °C;

B) + 0,5 % — npu BIMSHUM BHEIIHErO0 OJHOPOJHOTO MArHUTHOTO MOJS
NEePEeMEHHOr0 TOKa ¢ MarHUTHOM mHaykuued 0,5 mTn npu camoMm HeOIaronpusiTHOM
HaIpaBJICHUH MArHUTHOTO TOJIf;

r) £ 0,25 % — npu WM3MEHEHUU HaIpsHKEHUS MUTaHuA TpeoOpa3oBaTeneil or
HOoMHUHaJIBHOTO 3HaueHus 220 B 10 253 u 85 B;

1.2.11 IlpeoOpa3oBaTenu COOTBETCTBYIOT TpeOoBaHuto 1.2.9:

a) IpY U3MEHEHUH COITPOTHUBIICHHS HATPY3KHU:

- or 0 mo 2,5 xOm jis mpeoOpazoBarenieid C Jauarna3oHOM H3MEHEHHM
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BBIXOJIHOT'O aHaJ0roBoro curuana: ot 0 1o 5 MA, 0...2,5...5 MA;

- ot 0 mo 2,0 xOm pgns mpeoOpazoBaTeneil ¢ AMANa30HOM HW3MEHEHUH
BBIXOJIHOT'O aHAJIOTOBOI0 cUrHaina -5...0...+5 MA;

- ot 0 mo 0,5 kOm g1 mpuOOPOB ¢ JAMANA30HOM H3MEHEHUM BBIXOJIHOTO
a"anoroBoro curaana: ot 0 mo 20 MA; ot 4 1o 20 MA, 4...12...20 MA; 0...10...20 MA;

0) Ipu W3MEHEHMH YacCTOThI BXOJHOro curHaja ot 45 mo 65 I'm u ot 300 1o
500 I'm.

1.2.12 TIlynbcamusi BBIXOJHOTO AHAJIOTOBOIO CHUTHAja Ha MaKCHUMalIbHOMU
Harpyske coctapisieT He 6oaee 90 MB s nmpeoOpasoBaTeneit ¢ quamnazoHOM U3MEHESHUM
BBIXOJIHOTO curHaja oT 0 mo 5 MA, -5...0...+5 MA, 0...2,5...5 MA u He 6omee 60 MB s
npeobpaszoBaresieil ¢ Juana3oHoOM U3MEHEHUM BBIXOJAHOTO curHaia oT 4 g0 20 MA, ot 0
10 20 MA, 4...12...20 MA, 0...10...20 MA.

1.2.13 TIIpeoOpa3oBaTenu BBIACPKHUBAIOT 0€3 MOBPEXKICHUU JBYXYACOBYIO
Neperpy3Ky BXOAHBIM CUTHAIOM, paBHBIM 150 % OT HOMHUHAIBLHOTO 3HAYCHUA.

BrixogHoe HampsikeHHWE Ha 3aKMMax aHAJIOTOBOTO BBIXOJHOTO CHUTHAJIA MpHU
neperpyske He npesbiiaet 30 B Ha MakcUMalnbHOUN Harpys3Ke.

1.2.14 TlpeoOpa3zoBarenu BBIACPKUBAIOT KPATKOBPEMEHHBIE TEPETPYy3KU
BXOJIHBIM CUTHAJIOM C KPaTHOCTHIO OT HOMUHAJILHOTO 3HAUEHHUS CUTHAIa B COOTBETCTBUU
¢ TabnwmIeit 5.

BrixogHOoe HanpspKeHUE Ha 3aKMMax NP neperpyskax He npesbimaeT 30 B Ha

MaKCUMaJIbBHOM Harpyske.

Ta6mmma 5
Tum Kpatnocts K Yncio JmuTenbHOCTD NurepBan
. K101 MEXIY IBYMS
npeoOpazoBaTes TOK HaIpshKEeHUe Meperpy3oK HeperpysKi, ¢ | meperpyskam, o
2 - 10 10 10
[TocnenoBarenbHbIC 7 - 2 15 60
1enu (Toka) 10 - 5 3 2,5
20 - 2 0,35 0,5
[TapannensHbIe i 1.5 9 0.5 15
1enu (HanpsiHKeHue)

1.2.15 TlpeoGpazoBaTenn yCTOWYMBHI:
— K pa3pbiBy I€MU Harpy3kd Ha aHAJIOTOBOM BBIXOJI€ MPU HOMHUHAJIHLHOM

3HAYCHHMH BXOJAHOI'O CUTHAJIA,
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— K 3a3€MJICHUIO JI00OT0 BBIXOJHOIO 3aKMMa aHAJIOrOBOTO BBIXO/A.

Bennunna HampsikeHHUs] HA PA30MKHYTBHIX BBIXOJHBIX 3aKMMaxX IMPU 3TOM HE
npesbimiaeT 30 B.

1.2.16 Ilo ycTOWYMBOCTM K KIMMAaTHYECKUM BO3JIEHCTBUSIM MpeoOpa3oBaTesiv
IpeIHa3HauYeHbl I dKCIUTyaranuu rnpu temneparype oT munyc 40 °C go mmoc 50 °C u
OTHOCUTENBHOU BIaxkHOCTU 95 % 1ipu Temnepatype 35 °C.

1.2.17 Tlo MexaHMYECKMM BO3JCUCTBUAM MpeoOpa3oBaTeNd  SBISIOTCS
BUOpoOycTOuMBbIMU M BUOpornpounbiMu, rpymnmna N1 mo TOCT P 52931-2008, T.e.
npeodpa3oBaTesid YCTOMYUBHI U MPOYHBI K BO3JACHCTBUIO CUHYCOUJATbHON BHOpalK B
nuana3zone 4actoT oT 10 1o 55 I'u npu amruutye cmemenus 0,15 mm.

1.2.18 TIlpeoOpazoBarenu SBJISIFOTCS TEIUIO-, XOJOAO-, BJIATONPOYHBIMHU, T.C.
COXPaHSIOT CBOM XAPAKTEPUCTUKH TTOCIIE BO3JICUCTBUS HA HUX TeMrneparypbl oT MuHYyC 50 °C
1o mwioc 55 °C ¥ OTHOCUTENILHOM BIAXKHOCTH BO3AyXa He Oonee 95 % mpu temmeparype
wroc 35 °C, COOTBETCTBYIOIIMX MPEACIIBHBIM YCIIOBUSAM TPAHCIIOPTUPOBAHMUSL.

1.2.19 TlpeobOpa3zoBarenu B TPaHCHOPTHOM Tape 00J1aal0T MPOYHOCTHIO TMpH
TPAHCIIOPTUPOBAHUU, T.€. BBIACPKHUBAIOT 0€3 TMOBPESXKIACHWI B TedeHue 1 wyaca
TPAHCIIOPTHYIO TPACKY ¢ yckopeHueM 30 m/c’, uacTotoit ot 80 10 120 y1apoB B MUHYTY.

1.2.20 Tlo 3amuiieHHOCTH OT BO3JEHCTBUS TBEPABIX TeN MpeoOpazoBaTenu
cooTBeTcTBYIOT Koy IP50 o 'OCT 14254-96.

1.2.21 TpeOoBaHuUs K 3JEKTPOMArHUTHOW COBMECTUMOCTH

1.2.21.1 TIpeobpa3zoBatenu yCTOWYUBBI K DJIEKTPOCTATUYCCKUM pa3psgaMm Io
CTENEHU >KECTKOCTH 3, MO KPUTEpHUIO KayecTBa (PYHKIIMOHMPOBAaHUA A COIrJIacHO
I'OCT 30804.4.2-2013.

1.2.21.2 TlpeobOpa3zoBaTenu yCTOHYMBBI K HAHOCEKYHIHBIM HMITYJIbCHBIM
nmoMexaM IO CTENEHHM >KECTKOCTU 2, MO0 KPUTEPHI0 KauecTBa (YyHKIIMOHUpPOBaHUS A
cornacHo ['OCT 30804.4-2013.

1.2.21.3 TIpeobpa3oBatenu yCTOHUMBBI K MUKPOCEKYHIHBIM UMITYJILCHBIM IIOMEXaM
OOJIBIION SHEPrUM MO CTENEHU MKECTKOCTU 2, KIAcCy YCIOBUM SKCIUTyaTalid 3 U 10

KpUTEpHIO KauecTBa QpyHKIMoHnpoBanusi A cornacuo ['OCT 51317.4.5-99.
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1.2.21.4 TIpeobOpazoBarenu yCTOWYMBBI K TUHAMAYECKHM MU3MEHEHHUSM B IIETISIX
ANIEKTPOINUTAHUS TIO CTETIEHU KECTKOCTH 2, TI0 KPUTEPHIO KauecTBa (DyHKIIMOHUPOBAHUS
A cormacno I'OCT 30804.4.4-2013.

1.2.22 TpeGoBanusi K KOHCTPYKIIUU

1.2.22.1 IIpeobOpaszoBarenu OTHOCSATCS K H3ICHHSIM, KOTOpbIe HE TpeOyercs
pasmeniaTh BHYTPU JPYTUX U3JIEIUNA MPU SKCIUTyaTaluu.

1.2.22.2 TlpeobpazoBareiu sSBISIOTCS B3aMMO3aMEHsIEMbIMU, BOCCTAHABIIMBACMBIMH,
PEMOHTHUPYEMBIMU ~ U3JIENUSAMH, OKCIUIyaTHPYEMbIMH B CTAllMOHAPHBIX  YCJIOBHUSX
MTPOM3BO/ICTBEHHBIX MOMEIIICHUI BHE KIJIBIX JIOMOB.

1.2.22.3 TIpeoOpa3oBaTend yCTaHABIMBAIOTCS BEPTUKAIBHO.

1.2.22.4 TlpeoOpa3zoBaren HUMEIOT JBa HUPPOBBIX CEMHUCHUTMEHTHBIX
UHIMKATOPA JJIsl OTOOpa)KEHHUs MyHKTOB MEHIO.

1.2.22.5 IIpeobpazoBarend UMEIOT €IMHUYHBIC CBETOANOIHBIC UHAUKATOPHI JJIs
oToOpakeHus: UHPopMauuu (MHAUKAUs paOoThl MHTEpdelca, HHANKALUS HAIPSHKEHUS
MIUTaHUS).

1.2.22.6 TlpeoOpa3oBaTenn H3roTaBIMBAIOTCS B IUIACTMACCOBOM KOpIyce C
rabapurtamu, He 6omee 24x111x116 mm.

1.2.22.7 Macca npeoOpazoBaresneit coctaBisieT He Oosee 0,3 Kr.

1.2.22.8 BHemHWE NOAKIIOYEHUS BBINOJHIIOTCA TPU MOMOIIU 3aKHUMOB
KJIEMMHOW KOJIOJIKM, OOECIEYUBAIOIINX MOAKIIOYEHUE MEIHBIX WA aTIOMHUHHEBBIX
poBozoB cederreM ot 0,13 mm” (d = 0,4 Mm) 10 7,07 mm” (d = 3 Mm).

1.2.23 TpebGoBaHHS K N30SI

1.2.23.1 M3omauusi MKy BXOJHOW ILIENBIO M MUTAHUEM, MEXIY BXOJHOW U
BBIXOJTHOM HEMSAMHU, MEXIYy KOPIYCOM M M30JIMPOBAHHBIMU OT KOpITyca LEMsIMU, MEXKIY
BBIXOJJHOM WENbI0 M NUTAaHUEM, MEXAY TalbBaHUYECKH pa3BA3aHHBIMHU IIEMSIMU,
BBIJICP’KMBAET B T€UEHUE | MHUH JEHCTBHE MCHBITATEILHOTO HAIPSIKEHUS MPAKTUYECKU
CUHYCOMAANBLHOM (popMbl yacToTol oT 45 10 65 'l ykazanHoro B Tabnuiax 6, 7, 8.

1.2.23.2 DnekTpuueckoe CONPOTUBIICHUE U30JISLIUU LIETIC COCTaBIISIET HE MEHEE:

— 40 MOM B HOpMaJIbHBIX YCIOBUSAX NIPUMEHEHMUS;

—10MOM mpu Temmeparype OKpyxaromiero Boszayxa 1ioc S50°C wu

OTHOCHUTEJIbHOM BiIa)KHOCTH He 6osee 80 %;
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— 2 MOwm npu TemrepaType OKpyxkaromiero Bosayxa mioc (20 + 2) °C u

OTHOCHUTEIBHOM BIAXHOCTH 95 %.

Ta0muna 6
T Jnana3on HSMEPEHHA BXOAHOTO CHIHaNa VICTIBITATE b HOE HATIDKCHHE,
npeoOpazoBaTes TOCTOSMHbIH HanpsLREe He Oonee, B
TOK MOCTOSTHHOTO TOKa
- 0...75 MB
-75...0...75 MB
0...60B
0...100 B 2000
E18562J1 0...150 B
0...250 B
0...500 B
0...5 MA
4...20 MA - 2000
0...20 MA
-5...0...5 MA
Tabnuma 7
Jlnama3oH u3MepeHus: BXOAHOTO CUTHAJA
Tun v HcnblTaTenbHOE HANPS)KEHUE,
O - nepeMeHHBII HarnpsHKEHUE TIEPEMEHHOTO e Gortee, B
TOK, A TOKa, B
- 75...125 1500
150...250
0...125
E18540J1 0...250 2500
0...500
0...0,5
0...1 - 1500
0...2,5
0...5
Tabnuma 8
T Jlnana3zoH U3MepeHus BXOAHOTO CUTHAJIa L e —
npeoOpazoBares Yacrora, ['11 He Ooree, B
E18582J1 45...65 2500
300...500

1.2.24 TpeGoBaHMS K HaJIC)KHOCTH

1.2.24.1 Hopma cpenneit HapaOOTKH Ha OTKa3 nmpeoOpa3oBaTesieil COCTAaBIsAET HE

menee 200000 9 B yCI0BUSX IKCILUTYaTaIMH.

1.2.24.2 Cpennuii cpok ciayx0bl He meHee 20 JeT.

13
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BOCCTaHaBJINBAaCMbIM,

peMOHTHpYeMbIM u3fenusM. CpegHee BpeMsi BOCCTaHOBJIEHUS PabOTOCIIOCOOHOTO

COCTOAHUA Hp606p330BaT€H€ﬁ cocTaBjigeT He Ooiee 1 d.

1.3 JonmonHuTe/bHBIE MapaMeTPbl M XapaKTePUCTHKH Ipeodpa3oBaresiei,

NnpeaHa3HAYeHHbIX ISl dKCcIuTyaTannu Ha AJC (kiace 6e30macHocTH 4)

1.3.1 TlpeobOpa3zoBaTenn o0OECHIEUMBAIOT YCTOMYMBOCTh K MEXAaHHYECKUM

BO3/ICICTBUSIM B COOTBETCTBUU C rpymnmoil M38, celicMOCTOMKOCTh 8 OayljioB IO

I'OCT 17516.1-90.

[IpeoOpazoBatenu otTHocsaTess K | kareropuu

coorBercTBUU ¢ HIT-031-01.

CEUCMOCTOUKOCTH B

1.3.2 [IpeobpasoBarenu SBISAIOTCS BUOPOYCTONUHUBBIMH.

1.3.2.1

[IpeoOpazoBarenu

PaboTOCTIOCOOHBI

npu

BO31E€HUCTBUH

CUHYCOMIAJILHOM BHOpaIuu ¢ apamMeTpaMu, yKazaHHbIMH B Tabnuie 9 (celicMuueckas

Harpy3ka).

Tabmura 9

HaunmeHnoBanue nmapamerpa

3HaueHue napameTpa

JUUISL ArMana3oHa 4acToT, 11

or2 10 10 ot 10 mo 15|01 15 1o 30| ot 30 mo 100
IIIar o gacrore, 'y 1,0 1,0 2,0 10,0
Yckopenue, M/c” (g)
B FTOPU30HTAIIBHOM HAaIPABJICHUH 5(0,5) 3,5(0,35) | 1,2(0,12) 1,2 (0,12)
B BEPTUKAJIbHOM HAIPaBICHUU 3,5(0,35) | 2,5(0,25) | 1,2(0,12) 1,2 (0,12)
Bpems BbLaepKKH Ha KaKOW 4acToOTeE, C 60,0

1.3.2.2 TIpeoOpa3zoBaTenu pabOTOCIIOCOOHBI TPH BO3ICUCTBUU 10 TPEM

B3aUMHO-TICPIICHANKYJIAPHBIM OCAM CI/IHYCOI/II[aJII)HOﬁ BI/I6paHI/II/I B JHUAIIa30HC 4aCTOT

ot 0,5 10 100 T'ri ¢ yexoperuem 40 m/c” (4 g) 1 BpeMeHeM Bo3eicTBrs He MeHee 80 ¢

10 Ka)KJ0M OCH (IKCIUTyaTal[MOHHAsI CHHYCOUIANIbHAS BUOpAIus).

1.3.2.3 Tlpenensl 1omyckaeMou JOMOJHUTEIBHOW MOTPEIIHOCTH, BbI3BAHHOM

BO3JICMCTBUEM BUOpallUd, HE TMPEBBIMIAIOT TPEJAEIOB JOIMYCKaeMOW OCHOBHOM

IIPUBEICHHON MOTPEIHOCTH.
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1.3.3 IlpeobpazoBarenu SIBASIOTCA BUOPONPOYHBIMH IO TPEM B3aUMHO-
NEPICHIUKYIAPHBIM OCSAM TPU  BO3JCHCTBUM CHHYCOMAAIBbHOM BUOpauuu ¢
napameTpamu (SKCIUTyaTallMOHHas CUHYCOUJaibHast BUOpALIHs):
— nmuamna3oH yacToT oT 0,5 7o 100 I,
— yckoperue 80 m/c” (8 g),
— BpEMsl CyMMapHOI'O BO3JIEUCTBUS MO TPEM OCSIM HE MeHee 6 U.
1.3.4 IlpeoOpa3zoBarenu SBIAIOTCA YyAapONPOYHBIMH IO TPEM B3aWMHO-
NEPHEHANKYIAPHBIM OCSIM B IIECTH HANpPAaBICHUSIX MPU BO3JEHCTBUM MHOTOKPATHBIX
yIapoB C TnapaMmMeTpaMu (MHOTOKpaTHbIE YJapbl, MMHUTHPYIOLIME TPAHCHOPTHHIE
Harpy3ku B coctaBe ooopyaoBanus ADC):
— yexopenwue 140 m/c® (14g),
— JUIMTEJIBHOCTBh UMITYJIbCa yCKOpeHus oT 2 10 20 mc,
— CYMMAapHOE€ KOJIMYECTBO YAApOB IO IIECTH HAIpaBICHUSIM HE MEHEe
6000 £ 10.
1.3.5 TpebGoBaHus MO 3IEKTPOMArHUTHOW COBMECTUMOCTH
1.3.5.1 [IpeoOpa3oBaren  AODKHBI  YJIOBIETBOPSATH  TPEeOOBAHUSIM,
NPEIBSBIIEMbIM MO  AJIEKTPOMAarHUTHOM  COBMECTUMOCTH B COOTBETCTBUM  C
I'OCT P 51522.1-2011  nmna obGopymoBanusi  kimacca A.  TlomMexoycTOWYMBOCTH
npeobOpa3oBarenell JOHKHA yIOBIETBOPATh KPUTEPHUIO KadecTBa (DYHKITMOHUPOBAHUS «A)»
o 'OCT P 51522.1-2011.

1.2.5.2 YpoBeHb MHAYCTPUAIBHBIX TTOMEX MPHU paboTe mpeodpazoBaresiell He
JNOJDKEH  MpeBblaTh  3HadeHud, ycrtaHoBiaeHHbIx ['OCT 30805.22-2013  gns

obopynoBaHus Kiacca A.
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1.4 YerpoiicTBO ¥ IPUHIIKI PabOTHI

1.4.1 KOoHCTpYKTHBHO MpeoOpa30BaTeNId BHITIOJHEHBI B KOPITYCE JIJISl IIIUTOBOTO
MOHTaXa (pucyHOK A.l mpuiioxkeHuss A) U MpeaHa3HAauYeHbl AJig ycTaHOBKM Ha DIN-
pEUKy IUPUHOU 35 MM.

1.4.2 IIpeoOpazoBarenb COCTOUT U3 CIEAYIONIMX OCHOBHBIX Y3JIOB: Pa300pHOIO
KOpITyCca, 3alllMTHOW KPBIIMIKKA JUIsl JIMIIEBOM TMaHENHU, KJIEMMHHUKOB BHUHTOBBIX JIJIs
MOJKJIFOUCHUS] BHEIIIHUX 1IeTIeH, 0JI0Ka U3 TJIaThl U3BMEPUTEIIBHOM U TIaThl UHIUKAIIUH.

Kopmyc coctouT u3 AByX pa30OpHBIX YacTed, CKpPEIUIEHHBIX MEXIy coOoi
3aI1esikoil. biok miaaTt BcTaBisieTcs B pa300pHbBINA KOPITYC.

Ha nmnmare wW3MepUTENbHOM PACHOJIOKEHBl KIEMMHHUK BUHTOBBIE IS
MOJKJIIOYEHUS] BXOJHBIX IIeneH, Ienu npeoOpa3oBaHus (aHAJIOTOBBIM M JAUCKPETHBIN
BBIX0J1a), LeNb NHUTaHus, HUu(ppoBoil Bbixoa unrepderica RS485. Ha nnare mnaukanuu
pPacIoJIOKEHbl TAaKTOBBIE KHOIKH, JBa EIWHUYHBIX CBETOAMOJA M JiBa HHUQPPOBBIX
CEMUCETMEHTHBIX UHANKATOPA.

[Ipo3pauHas KpbllIKa KPEMUTCS K KOPIYCYy MPHU MOMOIIM 3aIIENOK U CIYKUT
JUTSI 3aIUTHI JTUIEBOM MaHe u rnmpeoOpazoBarTersi.

1.4.3 Ha nuneBoit nmanenu npeoopa3zoBarelis pacrnoaraloTcs:

- nBa 1TUQPOBBIX CEMHCETMEHTHBIX WHAMKATOpPA, TMPEIHA3HAUYCHHBIX IS
OTOOpaKEHUSI MPOIIEHTHOM IIKAJIBI BXOJJHOTO CUTHAJIA;

- nBe KHONKA «d», «P» [Js yNpaBleHUS MEHI0 U BbIOOpa BBIXOJIHOTO
aHaJIOrOBOT'0 CUTHAJIA COOTBETCTBEHHO;

- JIBa ©IWHUYHBIX CBETOJAUOJHBIX WHIUKATOpA, NpeJAHA3HAUYCHHBIC IS
WHJUKAIKA padoThl HHTEpeiica u HaNPsHKEHUS MUTAHMUS,

- OykBeHHble W TpadUUYeCKHe CHUMBOJBI, OTOOpa)xaromme HEOOXOIUMYIO
uHpopManuio (T nMpeodpa3zoBartelisi, HaA3HAUYCHUE POJia TOKA, OCHOBHAsS MOTPEIIHOCTD,
3HAY€HUE BXOJAHOTO CUTHAJA U T.J.).

1.4.4 BHelHre coeTMHEHUS ITpeoOpa3oBaTes

Kononku xiaemMMmHbIe, s MOAKIIOYEHUS BHEIIHUX Ilerneil, ob0ecrneynBaroT
KOHTaKT C MOABOIAIIMMH IpoBojgaMu. Kakaplil 3aXHM 00ECHEedYMBAET MOJKIIOYEHUE

2
MEJIHBIX WJIA ATFOMUHUEBBIX NPOBOAOB ceueHueM ot 0,08 10 2,5 mm”.
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CxeMbl OKITIOUEHUS MpeodpazoBatesiell MpUBEACHBI B MpUiIoKeHnu b.

1.4.6 CtpykTypHas cxema npeodpa3oBarelieil npuBeeHa B NpuiioxeHus B.

BxoaHoli curHan B BHJIE NEPEMEHHOro (TIOCTOSIHHOIO) TOKa, HaNpPsHKEHHS
MEPEMEHHOr0 (MOCTOSTHHOI0) TOKAa WJIM YacTOThl MOCTYMAE€T Ha BXOJAHOW JCIIHUTEINb
Hanpspkenus /.

OunbTp @ npegHa3HAUYCH JJIs1 YMEHBIICHUS BIUSHUS BBICOKOYACTOTHBIX TTOMEX.
Yeunurens Y ycuUIMBaeT CUTHaN JI0 ONTUMAJIbHOTO 3HAYEHUS i1 BCTPOCHHOIO B
mukpokoHTposuiep CPU AIIIL

Bcerpoennsiii ALl nmeer nuana3oH BxOoAHBIX cUTHAIOB OT O 1o + Uggp,
CJIEIOBATENILHO CHUTHAJI JIOJDKEH OBITh MOJOXKUTEIbHBIM. JlJii M3MEpeHus CUTHAJIOB
NEPEMEHHOT0 TOKa B 3TOM CiIy4ae HEOOXOJUMO YPOBEHb HYJIEBOTO BXOJHOTO CHUTHAaJa
MOBBICUTD J10 Y2 Upgy max OTHOCUTENIBHO 00111e¥ Touku. /J[aHHOe TpeboBaHUE peaaTn30BaHO
Ha y3isie onopHoro HanpsikeHust Uy, u nenutens U,,/2.

VY3en nporpammupoBanuss YII mpenHazHadeH i1 N€PBOHAYAIBHOIO
nporpammupoBanus CPU.

V3en nuranus AC/DC (DC/DC) npeana3HayeH sl OpraHU3alud MUTaHUS OT
CETH MPOMBIIICHHOM YaCTOThI M CETH BCIIOMOTATEIbHON MTOCTOSIHHOTO TOKA.

Cradumuzarop CT dopmupyer HeoOxomumoe mnsa dyHkuuonupoanuss CPU
HaIpsKEHUE.

V3en wuntepdeiica RS485 mnpennaznauen nis pabotel B cetu RS485 mo
npotokony ModBus-RTU u mutaeTcss OT raJibBaHUYECKH Pa3BA3aHHOTO HMCTOYHHKA —
npeodpazopateinss DC/DCI.

[Mudposeie cemucermentHbie uHAUKaTOphl WI[ 0TOOpa)karoT MPOIEHTHYIO
[IKQJIy BXOJHOTO CUTHAJIA.

Enunuuneie cBeToanoubie nHAMKaTOphl UC nHaunupyrot paboTty untepdeiica
Y HalpsHOKEHUS! TUTaHUSL.

[IporpammupyeMblii aHATOTOBBIM BBIXOJI SIBISETCS MCTOYHUKOM YHUGDULIUPO-
BAHHOI'O CHUTHAJIa MOCTOSIHHOTO TOKA, MPOMOPLUHUOHAIBHOTO 3HAYEHUSIM TEKYLIUX HU3MeE-

PEHUI BXOJHBIX.
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1.5 MapkupoBka

1.5.1 Ha xopmyce wuMeeTcsi S3THUKETKa C YKa3aHMEM BCEX HEOOXOIUMBIX
rapaMeTpoB MPeoOpa3oBaTesis U KOHTAKTOB MOJKIIOYEHUS BHEITHUX IIETIEH.

1.5.2 IIpeoGpa3oBarenu, MPOILIEAININE TPUEMO-CIATOYHbIE  MCIBITAHUS
NPEANPUATUSI-U3TOTOBUTENST W TEPBUYHYIO TOBEPKY, HMEIOT KIEeWUMO oTaena
TEXHUYECKOTO KOHTPOJIS ¥ MOBEPUTETHLHOE KIEHMO.

1.5.3 Ha TtpaHcnopTHOM Tape HaHECEHbl MAHUIYJISLIMOHHBIE 3HaKu '"Bepx",

"Xpynkoe. Octopoxno", "bepeus ot Baarn" nmo ['OCT 14192-96.
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2 CPEJICTBA U3MEPEHMI, THCTPYMEHTAI U ITPUHA JUIEXKHOCTH

2.1 Jlnga KOHTpOJIA, PEryJIupoBaHUs (HACTPOWMKH), BBINOIHEHUS pPaldOT 10
TEXHUYECKOMY OOCITYKUBAHUIO U TEKYIIEMY PEMOHTY JOJHKHBI IPUMEHSATHCS CIIETYIONTUE
TEXHUYECKUE CPEJICTBA:

— YCTaHOBKa JUIsi TPOBEPKHU DJIEKTPUUYECKONM NPOYHOCTU HU3OJALUU C
ucrneITaTebHbIM Hanpspkearem oT 0,1 mo 3,0 kB cunycommanbHOM (QopMBI, 4acTOTOM
50 I'u, moutHOCTBIO HE MeHee 0,25 KB*A, MOrpemHOCThI0 HCIBITATENBHOTO HAIPSHKEHUS
He 6omee £10 %;

— MEraoMMETp C BEpXHUM mpenenoM wusmepeHus He weHee 100 MOw,
HOMHUHaJIBHBIM HarpsbkeHueM 500 B, ocHoBHOM morpentHocTbio He 6onee + 10 %;

— YCTaHOBKa Ui TOBEpKU MPUOOPOB Ha TEPEMEHHOM TOKE C JHMara30HOM
HanpsbkeHus ot 0 1o 450 B, wactoront 50 ' u quanazonomM TokoB oT 0 10 1 A; 01 0 10 5 A;

— BOJIBTMETP € AMANa30HOM M3MEPEHUs HaIpPsHKeHUs MepeMeHHOro Toka ot 0 10
450 B u morpemntHocTsio He 60mee +0,1 %;

— aMIIepMETp C [UANa30HOM H3MEPEHUs MepeMeHHOoro Toka or 0 10 5 A u
oTrpenHoCcThi0 He Ooee +0,1 %);

— YCTaHOBKa [l TMOBEPKHM MPUOOPOB HA IMOCTOSHHOM TOKE C JMAra3oHOM
Hanpsokenus oT 0 o 1000 B u nuanazonom TtokoB ot 0 10 20 MA; oT -5 10 + 5 MA;

— BOJIBTMETP C JMAMa30HOM M3MEPEHUS HANpPsHKEHUs MOCTOSTHHOTO ToKa oT 0 10
1000 B u norpemHocTsio He 6osee +0,05 %;

— aMIIEpMETpP C IHMANa30HOM H3MEpEeHUs MOCTOAHHOro Toka oT 0 1o 20 MA u
MIOTrPEIHOCTRIO He Ooiee +£0,05 %;

— MIWUIAAMIIEPMETP C JUANa30HOM U3MEPEHUS NOCTOSHHOTO ToKa oT 0 10 20 MA
U TIOTpeIHoCcThI0 He Oonee +0,05%.

ITpumeyanus

1 JlomyckaeTcsi UCIOIb30BaTh APYrUe CPEACTBA ISl BXOJHBIX CHUTHAJIOB, €CIIH
MOTPEIIHOCTh 3aJaHusT WMHM CUTHAJIOB He TipeBblaeT 1/3 mpenena OCHOBHOM
MOTPEMIHOCTH YCTPOUCTBA.

2 Bce cpenctBa KOHTPOJS MODKHBI UMETh JNEUCTBYIOIIME TOKYMEHTHI 00 WX
MOBEPKE WM aTTECTAIUU.

3 Tlpu skcmutyaTtauu npeodpa3oBaTesieil BhIMOIHEHUE PAa0OT MO TEXHUYECKOMY

00CITy’KUBaHUIO HE TpeOyeTCHl.
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3 UCIIOJIB3OBAHUE 110 HASHAYEHUWIO

3.1 TpeGoBanus 6€30MaCHOCTH

3.1.1 K pabGortaMm mno OOCITy>XHMBaHHIO W OIKCIUTyaTallud IpeoOpa3zoBaTeei
JOIYCKAIOTCS JIMIA, O3HAKOMJICHHBIE C MPAaBHJIAMU TEXHHKU OE€30MaCHOCTH, MMEIOIIHE
JOIYCK JyIsl pabOThl C 3JEKTpOoycTaHOBKaMH HampspbkeHueM a0 1000 B u usyuuBmime
HACTOSIIee PYKOBOACTBO I10 IKCILTYaTALNH.

3.1.2 Tlpu pabore c mpeoOpazoBaTEIsIMU HEOOXOAUMO MOJIB30BATHCS TOJBKO
WCIIPaBHBIM HHCTPYMEHTOM U 000pPYOBaHUEM.

3.1.3 3anpemaercs:

— OKCIUTyaTHpOBaTh MpeoOpa3oBaTeM B PEeXHUMaX, OTIUYAIOIIUXCS OT
YKa3aHHBIX B HACTOSIIIEM PYKOBOJCTBE;

— 3KCILTYaTHPOBATh NMPe0OPa30BaTENH MPU 0OPHIBAX IPOBOJIOB BHEIIHUX COSAVHEHHH;

— MPOU3BOJUTH BHEIIHUE COCAMHEHUS, HE CHSB BCE HANPSDKCHUS, MOJaBacMbIe
Ha npeoOpa3oBaTeb.

3.1.4 B cnyyae BO3HUKHOBEHHUS aBapUHHBIX YCJIOBUH M PEXKUMOB pPaOOTHI
npeodpazoBaTesib HEOOXOIUMO HEMEAJICHHO OTKIIIOYUTH.

3.2 [loaroroBka K paboTe

3.2.1 Ilepen BBemeHweM mpeoOpazoBaTesisi B OKCIUTyaTallMi0 HEOOXOIUMO
yOeIUTbCS B HAJTWYHUH MOBEPUTEIHHOTO KJI€Ma, a TakKe€ B OTCYTCTBUU MEXaHUYECKHUX
MOBPEXICHUI KopITyca MpeoOpa3oBaTeis.

3.2.2 [IpeobpasoBarens ycranaBiauBaercsa Ha DIN-peiiky.

3.2.3 Pa3meTka MecTa KpeIuleHus mIpeoOpa3oBaress 0JDKHA MPOBOIUTHCS B
COOTBETCTBUH C YCTAaHOBOYHBIMH pa3MepaMH, MPUBEICHHBIMU B IPUIIOKEHUH A.

3.2.4 BHemHue coeqWHEHUS BBIIIOJHHUTL B COOTBETCTBHU cO cxemamMu b.1-B.3
npuitoxkeHus b.

3.2.5 [TIlepen BkiIOUEHHEM TIpeoOpa3oBaTeiis B HU3MEPUTEIBbHYIO II€Mh
HEOOXOJAMMO TPOBEPUTH COOTBETCTBUE TAPAMETPOB HU3MEPSIEMOM II€MU BXOJHBIM
napameTpam npeoOpazoBaTess.

3.2.6 Bce paboThl MO MOHTaXy M 3KCIUTyaTallud JIOJDKHBI TPOBOJUTHCS C
COOJIIOZICHUEM JIEUCTBYIONIMX IPaBUI, 00ECIIEYMBAIONIUNX O€30MacHOe OOCITy)KHMBaHUE U
AKCIUTyaTaINIO AIEKTPOYCTAHOBOK.

3.3 Ilopsimok paboThI

3.3.1 Ilpuctynas x pabore ¢ mpeoOpazoBaTesieM, HEOOXOIUMO BHHMATEIBHO
U3YYHUTh BCE PA3esibl HACTOSIIETO PYKOBOACTBA.

3.3.2 Pab6ora c unrepdeiicamu

3.3.2.1 Pabora mnpeoOpazoBateneit nmo unTepdeiicy RS485 oOycnaBauBaetcs
anmapaTHBIMUA U TPOTPAMMHBIMH CPEJICTBAMHU, TPUMEHSIEMBIMU TTOTPEOUTEIIEM.
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3.3.2.2 Ilpu oOmene wuHboOpManue Mpeodpa3zoBaTed SBISIOTCS BEIOMBIMHU
ycrporictBamu (SLAVE). B kauectBe Bemymero ycrpoiictBa (MASTER) BeicTynaer
POMBILLJIEHHBIA KOHTPOJUIEP, KOMIIBIOTEP WUJIM aHAJIOTUYHOE YCTPOMCTBO, YIPABISIOLIEE
0OMEHOM JaHHBIMH B JIMHHH. Ha BemymieM ycTpoONCTBE IOJKHBI OBITh YCTAaHOBJICHBI
napameTpbl JIMHUM UHTep(delica B COOTBETCTBUU C TPOTOKOJIOM OOMEHa.

[TpeoOpa3oBarenu obecrneynBaloT pabOTy B JUHUM MHTEpdeiica Mo MPOTOKOIY
Modbus RTU. [IpoTokos oOMeHa JaHHBIMU MPUBEACH B MPUIIOKEHHUH [

3.32.3 CBs3b C KOMIBIOTEPOM MOXET OCYIIECTBISTHCS JHOO depe3
crenuaibHyl0 IUIaTy, JMOo uepe3 mocienoBarenbHbli mopT RS232 ¢ npumeHeHuem
JOTIOJTHUTENBHOIO YCTPOWCTBA — MpeoOpa3oBaTessi YpPOBHEH HANpPsDKEHUS CUTHAJIOB
noclieoBaTebHOro nmopta RS232 B ypoBHM HanpsbkeHUs curHainoB uHTtepgdeiica RS485.

3.3.3 [IporpaMMupoBaHu€e apaMeTPOB

[IpeoOpazoBarenu UMEIOT JBa peXrMa pabOThI:

1) pexxum u3MepeHus;

2) peXuM NporpaMMUPOBaHUS TaPaMETPOB.

Pexxum n3MepeHus sIBISIETCS OCHOBHBIM PEXXUMOM paboThI TpeoOpa3oBaTeei.

[TporpamMmupoBaHue mapaMeTpoB IpeoOpazoBaTeneil MOXKET OCYLIECTBIIATBCS UYepe3
untepdeiic RS485 1 ¢ moMoIIbI0 KHOIOK YIIPaBJIEHHs, HAXOIAIIMXCS Ha JTULEBOI MaHEeNH.

3.3.3.1 Hactpoiika nporpaMMUpyeMbIX TapaMeTpoB N0 UHTepdericy

Hacrpoiika BeimosiHsieTcst ¢ momoibto mporpammel «Kondurypatop E185x».

[Tporpamma «Koudurypatop E185x» u conmpoBoautensHas nHbopmaius pa3me-
IIEHBI Ha caiite www.elpribor.ru.

[Ipu BBITyCKE MpeobpazoBaTesib UMEET CIEAYIOIINE apamMeTpbl nuTepderica (3a-
BOJICKME HACTPOUKH):

- CKOPOCTH — 9600 6ox;
- aapec npudopa - 1;

- OuT mapuTteTa (MapuTeT) — HET;

- CTOTIOBBIM OUT — 1.

[TapameTpsl, yCTaHOBJICHHbIE MOJIb30BATENIEM, MPUMEHSIOTCS HEMOCPEICTBEHHO
MOCJIe UX U3MEHEHUS.

3.3.3.2 Hactpolika nporpaMMHUpyEMBIX TapaMeTPOB IIPU TOMOIIM KHOITOK

B pexumMe mporpaMMHpOBaHUs MapaMeTPOB OCYIIECTBICTCS YCTAaHOBKA PEXUMa
paboThI aHATIOTOBBIX BRIXOIOB. [IporpammupyemMele mapaMeTpbl COOTBETCTBYIOT Tadmuie 10.

3.3.4 PaGoTa THCKPETHOTO BBIXO1a

3.3.4.1 TIpeoGpa3oBarenu MOTYT UMETh UCIOJHEHHE C JUCKPETHBIX BBIXOIOM.
Hactpoiika mapamMeTpoB TUCKPETHOTO BbIXO/a OCYIIeCTBIsIeTCs uepe3 nutepdeiic RS485.

Bxirouenue AUCKPETHOI'O0 BBIXOAA IPOUCXOIUT IIPpH JOCTHXKCHHUH BXOJHOI'O CHUIHAJIA
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(BXOMHOW BEJMYMHBI) 3HAUCHWsI Topora cpabaThlBaHWS, YCTAHOBJIEHHOTO TIPH TIOMOIIH
nporpamMMel-KoHHrypaTopa. CpabaTsiBaHUE TUCKPETHOTO BBIXOJIa COMPOBOXKIACTCS MUTAHUEM
1I(POBBIX CEMUCETMEHTHBIX HHTUKATOPOB.

Ta6nuna 10 — [IporpamMmmupoBanue napameTpoB npeodpazoBareneit E185x

[ToamyHKT MEH!O
IIEPBBIA | BTOPOI
YPOBEHB | YDOBEHb

ITynkT
MEHIO

Haznauenue [Topsimok paGoOTHI ¢ KHOTIKAMH
IMyHKTa (TOIITyHKTa) MEHIO Ha TIpeoOpa3oBaTere

Pexum nporpaMMupOBaHus MapaMeTpoOB

BXOJI B IYHKT U3 PEKUMA U3MEPCHHS
KHOITKOHN « d» *

- - - VYcraHoBka pexxuMa paboThl aHanorosoro | [lepexirouenue Mexay NOAMYHKTaMU
BbIXxo/1a. Ha skpaHe BbICBEUMBAETCS YC- | KHOIIKOM « P> ».
TaHOBJICHHBIA PEXUM. OTMeHa KHOTIKOM « @».

A - YcTaHOBKa pesKUMa PadOTHI aHATIOTOBBIX
BeIxom0B 0 .. 5 MA
- YcTaHoBKa peskUMa PadOTHl aHATOTOBBIX

BBIXOJIOB 4 .. 20 MA VCTaHOBKa: yIepKUBATh KHOTIKY «P>» B
C — [YcraHoBKa pexnMa paboTbl aHANOroBEIX | TCUEHHE 3 CEKYH)I Ha BHIODAHHOM PexH-
BEIX0m0B 0 .. 20 MA Me€.

[Ipumeuanue: npu CMEHE pexUMa
aHajorosoro Beixoja ¢ A, B, C, AP, BP,

— TAHOBKA PEKHUM ThI aHAJIOTOBBIX
AP Sng?mcc))B g pe2 5 351;4320 aHajoro CP Ha EP (1 Ha060poT) HEOOX0AMMA
BP - YcTaHOBKa pesKuMa padOThI aHATOTOBBIX kanubposka anworoso}r{o BPIXOZIA TIPH
BbIX0Jg0B 4 .. 12 .. 20 MA E({I\é[gmﬂ mporpammel «Kongurypatop
X»
CP - YcTaHOBKa pekrMa padOTHI aHAIOTOBBIX
BeixomoB 0 .. 10 .. 20 MA
EP - YcraHoBKa pekrMa padOoThl aHAIOTOBBIX

BBIXOH0B -5 .. 0 .. 5 MA

PexuM poBepKH MHANUKALMY B PEXUME U3MEPEHUS

Y nepraHye KHOIKU « P> », B peKUME U3Mepe-
Huii Oornee 5 CeKVHIL

ABTOMaTHYECKHUI BBIXOII B DEXKUM U3MEPEHHI
10 OKOHYAHHMFO POBEPKH MHIMKALIHL

IIpoBepka uHAMKALUN

* JIOCTYII B PEXKUM MPOrPaAMMHUPOBAHUS ITAPAMETPOB MOYKET OBITh pa3pellicH MU 3alpeIIeH MPH MOMOIIIH ITPOo-
rpamMmbl «Kondurypartop E185x» (ycraHoBka nudpoBoro napoiis):
0 — Bxox B MeHI0 paspenieH (3aBojckas HacTpoiika (naiee 3H)); 1 .. 9999 — Bxon B MeHI0 3amnpeleH

3.3.5 JluarHocTrka MHIMKALMKU IpeodpazoBaTenen

3.3.5.1 Jlyis mpoBeieHus TMarHOCTUKH HEOOXOIUMO:

- 3ayCTUTH Tiporpammy KoHburypuposanus ~“Konduryparop E18543J1, E18563J1,
E185832J1” na II9BM, cBsizanHO# ¢ ipeoOpa3oBareieM yepe3 naTrepdeiic RS485;

- B OCHOBHOM OKHE TpOTpaMMbI BO BkIaake «Pexum» B pazaene «OOHOBIEHHE
UHAMKALUW» HAXKATh KHOIKY «3amyCcTUTh TecT». 3.3.5.2 Ha nuueBoil nanenu npeodpaso-
BaTEJIS MPOU30UIET MPOBEPKA BCEX CETMEHTOB MU(PPOBBIX HHINKATOPOB:

1) moouepenHoe oToOpakeHue udp Ha Bcex nHauKaropax: «00»...«99;

2) moovepeaHoe 0TOOpa)EHUE JECATUIHBIX TOUCK «. », « .»;

3) moouepenHOE OTOOpPAKEHHE KAXKIOTO CErMEHTa IM(POBBIX HHAMKATOPOB (LUK
TIOBTOPAETCS TS KYKJIOTO MHIUKATOPA OTIEIBHO): «  », « |», PRI R « », «-»;

4) OIHOBPEMEHHOE BKITFOUEHHE BCEX ITM(POBBIX HHIMKATOPOB U ISCATHYHBIX TOUEK «8.8.%;

5) BBIXOJ B P&KUM M3MEpEHHs. JInarHocTiKa MHIUKALIKY IPeoOpa3oBaTesl 3aBepIlIeHa.
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4 METOJJUKA ITOBEPKUA

['ocynapcTBeHHas cuctemMa 00ecneyeHusl EAMHCTBA U3MEPEHUI

Jannein pasaen yreepxkuaaercsa denepanbHbIM ['0Cy1apCTBEHHBIM Y HUTAPHBIM
NPEANPUATAEM «Bcepoccurckuit Hay4YHO-HCCJIEI0BATEIIbCKHMN MHCTUTYT
METPOJIOTUYECKOM  ciaykObl»  DenepaibHOTO  areHTCTBa MO TEXHUYECKOMY
perynupoBanuio U metposoruu (OI'YIT «tBHUMMCy).

JlaHHBIN pa3aen npeIHa3HaydeH Uil O3HAKOMIICHHS ¢ METOJIUKOM U MPOBEICHUEM
HOBEpKU MpeolOpa3oBaTesiell ¢ LENbl0 MOATBEP)KIEHUS COOTBETCTBUS YCTaHOBJIEHHBIM
TpeOOBAHHUSIM OCHOBHOM NIPUBEACHHONW U a0COMIOTHOM MOTPEIIHOCTH.

[ToBepka mpeoOpa3oBaTenell NPOU3BOAUTCS B COOTBETCTBHU C TpeOOBaHUSIMU
ITP 50.2.006-94.

Cornacno TV 25-7504.226-2014 mexnoBepOoUYHbIii HHTEpBAJI IpeoOpa3oBaTeeH,

HaXOoJISIIMXCs B paboTe, TOJDKEeH OBITh 8 JIeT.

4.1 Onepanuu oBepKu

[Tpu moBepKe MPOBOAUTH CIICTYIOITUE OTIePAITUH:

1) BHEWIHUI OCMOTD;

2) MpOBEPKY IEKTPUUECKON MMPOYHOCTH H3OJIAINH, COMPOTUBIICHUS U30JISAIINN;
3) ompoboBanue (IMpoBepka pabOTOCIIOCOOHOCTH);

4) moaTBEPKACHUE COOTBETCTBUS MPOTPAMMHOTO 00ECTICUCHHUS,;

5) ompeneneHne METPOJOTUIECKUX XapaKTEPUCTHUK;

6) odopmiieHHE PE3yIhTATOB MOBEPKH.

4.2 CpencrBa MoBEPKU
[Ipu npoBeeHUN MOBEPKU MPUMEHSThH CPEJICTBA MOBEPKH, YKa3aHHBIC B pa3jieie

2 TaHHOTO PYKOBOJCTBA.

4.3 TpeboBaHus K KBaIM(PUKALIMN TOBEPUTENICH
[ToBepky  [OJKEH  BBINOJHATH  MOBEPUTENb, OCBOMBIIMI  pabory ¢
npeodpazoBareneM 1 00pa3LoBBIMU CPEICTBAMU U3MEPEHUI.

HCpCOHaH A1 IOBEPKHU  OOJIKCH OBITh aTTECTOBAaH B COOTBETCTBUH C

ITP 50.2.012-94.
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[lepen Hawyamom paOOTBHI MOBEPUTENh JOJKEH H3YyUYUTh PYKOBOJCTBO TIO
AKCIUTyaTally MOBepsIeMoro npeodpaszoBaresnis, paboyux CpeACTB U3MEPEHUN U JIPYTrux
TEXHUYECKUX CPEJICTB, UCIOJb3YEMBIX NPHU MOBEPKE, NPABUJIA TEXHUKU O€30MAaCHOCTH U
CTPOT0 UX COOJIOATh.

Bce cpenctBa moBepkd JODKHBI HMMETh JICUCTBYIOIIME JOKYMEHTHI 00 UX

IMOBCPKEC HUJIN aTTCCTALIUM.

4.4 TpebGoBaHus 6€301aCHOCTH

4.4.1 Ilo Oe3omacHoCTH MpeoOpa3oBaTEN COOTBETCTBYIOT TPEOOBAHMIM
I'OCT 12.2.007.0-75 «macc 0, TtpeboBanusiM 3.1 HacTOSIIET0 PYKOBOJCTBA IO
AKCIUTyaTaluu.

442 TIlo mnoxapHOl 0e30MacHOCTH TpeoOpa3oBaTeId  COOTBETCTBYIOT
tpeboBanusim ['OCT 12.1.004-91, tpeGoBaHus 00€CIEUMBAIOTCS CXEMOTEXHUYECKUMU
pelIeHUsIMU, IPUMEHEHUEM COOTBETCTBYIOIIMX MAaTEPUATIOB U KOHCTPYKIIMEH U MPOBEPKE

HE MOJJIEXKAT.

4.5 YcnoBust NOBEPKU

[ToBepky ciieryeT mMpOBOAUTH P HOPMAJTLHBIX YCIIOBHSX:

- TeMIIepaTypa OKpysKaroIiero Bo3ayxa miroc (20 £ 2) °C;

- OTHOCHUTEJIbHAS BJIAXHOCTh Bo3ayxa a0 80 % mpu 25 °C;

- atrmocdepHoe aaBieHue ot 84 no 106,7 klla;

- (QopMa KpuBOW HaNpsHKEHUS HUCTOYHMKA TMHTAHUS CUHYCOUJAIbHAs, C

kod(urmenTom nckaxxkeHus He 6omee 5 %.

4.6 IIpoBeneHue MoBeEpPKU

4.6.1 Bremnuii ocMOTp

[Ipu BHEITHEM OCMOTpPE NPOBEPSIIOT:

- COOTBETCTBME TMpeoOpas3oBaTesied  TpeOOBaHUAM  IKCIUTyaTal[AOHHOU
JOKYMEHTAIIH;

- COOTBETCTBUE KOMILIEKTHOCTH, YKa3aHHOMU B MACIOPTE;

- OTCYTCTBHE€ MEXAaHUYECKUX IMOBPEKACHUI KopIyca W HapyX HBIX YacTew,
BIIUSIONINX Ha paboTy mpeoOpazoBarenei;

- UETKOCTb MAPKHUPOBKH.
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4.6.2 IlpoBepka 37€KTPUUECKON MPOYHOCTH U30ISUUN
[IpoBepka 3JIeKTPUUECKON MPOYHOCTH U30JISIUN

OJIEKTPUYECKYI0  MPOYHOCTh  HW3OJISIIIUM  HCHBITHIBAIOT O  METOJIUKE
['OCT P 52931-2008 na mpoOoiiHON ycTaHOBKE MOIIHOCTHIO He MeHee (0,25 kB-A Ha
CTOPOHE BBICOKOTO HAIPSYKEHUS IPU OTCYTCTBUU BHEIIHUX COCTUHECHUM.

HcnpiTatennbHOE HANpSKEHUE MOBBINIATH IUIABHO, HAYMHAS C HYJS WIH CO
3HAQUYEHUSI, HE TMPEBBIIIAIONIETO HOMUHAIBbHOE pabouee HampspDKEHUE UEenu, J0
UCIIBITATEIbHOTO CO CKOPOCTBIO, JOIYCKAIOIIEH BO3MOXKHOCTH OTCUETa IOKAa3aHUM
BOJILTMETPA, HO HE MeHee 100 B/c.

N3osnsiiiuio  BBIIEPAKUBAIOT TOJA JCUCTBUEM HCIBITATEIbHOTO HAMPSDKEHUS B
T€UeHHE | MUH, 3aT€M HaIpPSHKEHHE TUIABHO CHIDKAIOT C TAKOM K€ CKOPOCTBIO JI0 HYJIS
WJIU 710 3HAYEHUS, HE MPEBBIIIAIOIIETO HOMUHAJIBHOE 3HAUCHUE.

[Tpu poBepke IAEKTPUUECKON MTPOYHOCTU U3OJISAIUN MEXKIY LETISIMU U KOPITyCOM
UCTIBITATEIIbHOE HATIPSHKEHHE C JICUCTBYIONIMM 3HaYCHHEM, yKa3aHHBIM B Ta0nuiax 6, 7, 8,
yactotor 50 [’y npHUKIaabIBalOT MEXIY COCAMHEHHBIMM BMECTE KOHTAKTAMM KaXIOW W3
neneu (Wim rpynimsl 1ernei) U METAUIMIECKUM KOXYXoM ((posbroii), KOTOPBIA MOKPHIBAET
BCIO MMOBEPXHOCTh KOPITyCa, 32 UCKIFOYEHUEM KOHTAKTOB.

IIpu mnpoBepke 2JIEKTPUYECKOW TMPOUYHOCTH M3OJSALUUU MEXKIY LEMmsIMU
UCIIBITATENIbHOE HAaIPSHKEHHE C JICWCTBYIOIIMM 3HAY€HUEM, yKa3aHHbIM B 1.2.23,
yactotor S50 'l mpuKIIaabIBalOT MEXAY COCIMHEHHBIMU BMECTE KOHTAKTaMU Ka)IOu
U3 1ene (MM rpynmnsl enem).

[IpeoOpazoBarens CUYUTAIOT MPOMICAIIMME TPOBEPKY, €CIM HE IPOU3OIILIO
po0osi UK MEepeKphITUs u3oJsauuu. [losBlIeHrEe KOPOHHOTO pa3psiia WM IIyMa Mpu
UCIIBITAHUY HE SIBJSIOTCS MPU3HAKAMH HEYIOBIETBOPUTEIBHBIX PE3YIIHTATOB IPOBEPKHU.

4.6.3 IIpoBepka COMPOTUBIICHUS U30JISALIMU

DJIEKTPUYECKOE COMPOTUBJICHUE M3OJSIIIUU LIETIeH TPOBEPATh MO METOJUKE
['OCTP 52931-2008 MeraoMMeTpoM C HOMHHaIbHBIM HanpsbkeHueM S5S00B ¢
norpenHocTbio He 0osee 30 % npu OTCYTCTBUU BHEUIHUX COEIUHEHUMN.

DONEKTPUYECKOE  CONPOTHUBIIEHUE  M3OJSIUM ~ HU3MEPATh  MEXIYy  BCEMH

COCAMHCHHBIMH BMECTC KOHTAKTaMH HCIIBITBIBACMBIX ueneﬁ, YKa3aHHbIX B Ta6JII/IHaX 6, 7, 8.
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[IpeoOpazoBaresib CUYUTAIOT BBIICPKABIIUM TPOBEPKY, €CIU BBIMOJHSIETCS
TpeboBanue 1.2.23.

4.6.4 OnpoboBanme

OnpoboBanHue rpeoOpazoBaresicii BKIOYAET B ceOs MPOBEPKY PabOTOCIIOCOOHOCTH.

[IpeoOpazoBarenyu MOAKIIOYUTE B COOTBETCTBHUU CO CXEMaMU, IPUBEACHHBIMH Ha
pucynkax b.1, b.2 u b.3 npunoxenus b.

[lomath HampspkeHUE MUTAHMS, 3aT€M IOJAaTh BXOJHOW curHan paBHb 20%,
60% u 100% koHEYHOTrO 3HAaYCHUsI auara3zoHa u3MepeHus (mpeodpaszoBanusi). Ha Beixoje
3HaYEHUE CUTHAJIA JOJDKHO COOTBETCTBOBATh 3HAYEHHUIO BXOJAHOTO CHUTrHasa. KOHTpOJb
3HAYEHUS BHIXOJHOTO CUTHAJIa PEKOMEHYETCSl MPOBOAUTH MUJITUAMIIEPMETPOM.

4.6.5 TloaTBepxaeHrEe COOTBETCTBUS IPOrPaMMHOTO 00ecrieueHus

Homep Bepcum mnporpaMMHOro oOecredeHusi mpeodOpa3oBaTensl Ompenessercs
npu cunuThiBaHuu B riporpamme «Kondurypatop E185X3JI».

Jlns1 3TOr0 HEe0OXO0AMMO:

a) MOJIKJIIOYUTh MPeoOpa3zoBarTelib K KOMIIbIOTEpY no uHTepdericy RS485;

0) B meHI0 «CepBHc\IapaMeTpbl» YCTAHOBUTH TMapaMETpPhl MOCIEI0BATEIHLHOTO
MOpTa U B MEHIO «AZIpec» — aJipec.

[Ipu ycmemHoM coenMHEHUH C TpeoOpazoBaresieM B TI0J€ MapaMeTpoB
OTOOpa3uTCs  Ha3BaHUE W TEKyllas  BEpCcHs  MPOrPaMMHOTO  OOECTICUCHMSI
npeoOpa3oBaress.

4.6.6 OmpeneneHue METPOJIOTHYECKUX XapAKTEPUCTUK (IMIPOBEPKA OCHOBHOM
NOTPEIIHOCTH)

4.6.6.1 IIpoBepky mnpoBoauTh 10 wuctedeHun 0,5 4 TOCHE BKIIOUYCHUA
HalpsDKEHUST TUTaHUS [0 CXeMaM, IMpUBENEHHBIM Ha pucyHkax b.l, Bb.2, b.3
NpUJIOKEeHUST b, METOIOM TIPSMBIX WJIM KOCBEHHBIX U3MEPEHHUIN HE MEHEee YeM MPHU ISITH
3HAYEHUSX BXOJHOTO CUTHAJIA, JOCTATOYHO PABHOMEPHO PACHPEACIICHHBIX B JUAINa30HE
u3Mepenusi (mpeoOpa3oBaHusi), B TOM YHCIE TMPU 3HAYEHUSX BXOJHOTO CHUTHAJA,
COOTBETCTBYIOIIUX HUKHEMY U BEpXHEMY 3HAUEHUSIM BBIXOJHOT'O TOKA.

3a OCHOBHYIO MPUBEJIEHHYIO MOTPENIHOCTh MpeoOpa3oBaTesiell MPUHUMAIOT
OTHOILIEHUE PA3HOCTU MEXY JEHCTBUTEIHLHBIM 3HAUEHUEM BBIXOJIHOTO TOKA, U3MEPEHHBIM

00pa3LOBbIM aMIIEPMETPOM, U PACUETHBIM 3HAUEHHUEM BBIXOJIHOTO TOKa K HOPMHPYIOIIEMY

26



0IT4.140.328

3HAYEHUIO IPEeo0pa3oBaTEsICii, OTHECEHHYI0 K HOPMHPYIOLIEMY 3HAYEHHUIO BBIXOAHOIO
TOKa, BBIPXEHHOE B IpoueHTax. [lpm omnpeneneHnn OCHOBHOW TNPHUBENCHHOU

IIOTPEIIHOCTH METOJOM KOCBEHHBIX M3MEPEHWN 3HAYEHUs BBIXOJHOTO TOKA 3aMEHSIOTCS
COOTBETCTBYIOILIMMU 3HAUECHUSMH HaNPsKEHUsI HAa Harpy3Ke mpeoOpa3oBaTes.

Pacyer OCHOBHOW NPHBENCHHON MOTPENIHOCTH B OOOMX CIy4yasXx BECTH IO
dbopmye:

AB

0

rae A,, — JCHCTBUTEIBHOE 3HAYCHHUC BBIXOJHOIO CHTHAJA, OIpPEIeIsIeMOe II0
00pa3IoBOMy CpEJICTBY U3MEPEHUI;

A, - HOpMUpYIOIIIee 3HAYCHHUE PaBHOC HOMHHAJIBHOMY 3HAYCHHIO H3MEPSEMOTO
napamerpa;,

A, , — pacueTHOe 3HaUCHUE BBIXOJJHOTO CUTHAJIA, PACCUMTBHIBAEMOE 10 (hOpMYIIE:

AB.p = (Ao - AH)K + AB.H.) (2)

rae A, — JEHCTBUTEIIBHOC 3HAYCHHE BXOJHOTO CHTHAjA, YCTAHOBJICHHOIO IO

00pa3IoBOMY CPEJICTBY H3MEPCHHIA;

K — xoaddunment npeodbpazoBanusi, pacCUUTHIBAEMBIi 110 (HopMyIe:

AB.K—AB.H
K= ’ (3)
Ax— AH
rne A,, A — HayaabHbIE W KOHEYHBIE 3HAYEHUs JHANa30Ha H3MEPEHUM

(mpeobpazoBaHusi) BXOIHOTO CUTHAJIA TPeoOpa30BaTelisi COOTBETCTBEHHO;

Ag .y, Apx — HaYaJTbHBIC U KOHEUHBIE 3HAYCHUS BHIXOJHOTO CHTHAJIA.

[IpeoOpazoBarens CYMTAIOT BBIAEPHKABIIMNM HCIBITAHUE, €CITU TPUBEICHHAS
MOTPEITHOCTh TIpeo0pa3oBaTelsl HE IMPEBBINIACT TIpejaesia JIOMyCKaeMOoW OCHOBHOH
norpemHocty o 1.2.9.

4.7 OopmieHue pe3yabTaTOB TOBEPKU

[Tpu MOMTOXKUTENBHBIX pe3yabTaTaX MEePUOINICCKON TTOBEPKH HA KOPITYC HAHOCAT
MOBEPHUTEIILHOE KIIEHMO, B TIACTIOPTE TIPOU3BOIAT 3aMCh O TOJHOCTH K IPUMEHEHHUIO.

[Ipu oTpulaTenbHBIX pe3yJibTaTax MOBEPKHU MpeoOpa3zoBareilb B oOpalieHue He
JIOIYCKAaOT U Ha Hero oGopmiisitioT «M3BerieHne 0 HEMPUroJAHOCTU» B COOTBETCTBUU C

ITP 50.2.006-94. ITpu 3TOM NOBEPUTEIHHOE KJIEUMO MOJIEXKUT MOTAILICHUIO.
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5 TPAHCIIOPTUPOBAHUE U ITPABUJIA XPAHEHUA

5.1 TpancnopTupoBaHue npeodopa3oBaTesie JOKHO OCYIIECTBISTHCS 3aKPBITHIM
KEJIE3HOJJOPOKHBIM WM aBTOMOOMIIbHBIM TpaHcriopToM 1o 'OCT P 52931-2008.

[Ipy TpaHCHOPTUPOBAHUM CaMOJIETOM MpeoOpa3oBaTeNid  JODKHBI  OBITh
pa3MelIeHbl B OTAaIUIMBAEMbIX T€PMETU3UPOBAHHBIX OTCEKAaX.

5.2 JKene3HOOOpPOXKHBIE BAaroHbl, KOHTEHMHEPBI, TPIOMBI CYyJOB, Ky30Ba
aBTOMOOMJICH, HCIOJIb3yeMble [JIi TIEPEBO3KH TMpeoOpa3oBaTeNiei MPAaKTHYECKH HE
JOJKHBI UMETh CJIEIOB LIEMEHTA, YT, XUMUKATOB U T.II.

5.3 TpancnoptupoBaHue mpeoOpazoBareieii JODKHO IPOU3BOAUTHCS B
COOTBETCTBUM C JCHCTBYIOIIMMH Ha JIaHHOM BHUJI€ TpaAHCIOpPTa IMpaBUIaMH,
YTBEPAKIACHHBIMU B YCTAHOBIICHHOM MOPSJIKE.

5.4 OtnpaBku MOTYT OBITh MEJIKUMHU WM MaJOTOHHAXHBIMU B 3aBUCUMOCTH OT
KOJINYECTBa Npeodpa3zoBaTeieil, OTrpy>KaeMbIX B OJIUH aJIpec.

5.5 YcnoBust TpaHCTIOPTUPOBAHUS TTpeoOpa3zoBaTeseii TOKHBI COOTBETCTBOBATh
ycnoBusiMm xpanenus 5 (OK4) mo 'OCT 15150-69.

5.6 TIpu HEOOXOIUMOCTH OCOOBIX YCIOBUW TPAHCHIOPTHUPOBAHMS 3TO JOJKHO
OTOBApUBATHCS B JOTOBOPE HA MTOCTABKY.

5.7 TlpeoOpasoBaTenu 10 BBEACHUS B OIKCIUTyaTallMi0 CJIEAYeT XPaHUTh Ha
CKJIaJlax B TPAHCHOPTHOW Tape MPENNPUITUS — HW3TOTOBUTENSI NPU TEMIIEpaType
OKpyXkarouiero Bosayxa ot mioc 5 g0 mmoc 40 °C u otHOcUTENbHON BiaxxHOCTH 80 %
npu Temreparype mioc 25 °C.

XpanuTh mnpeoOpazoBaTeid B WHAWBUAYATbHONW  YIAKOBKE CIEAyeT IMpHU
TeMIeparype okpyxarouiero Boszayxa oT mitoc 10 go mmoc 35 °C U OTHOCHUTENIBHOMN
BrnaxHoctu 80 % mpu Temmnepatype miroc 25 °C.

5.8 B nmomenieHnu i XpaHeHus: COAEPKAHUE MbUIM, MAPOB KUCIOT U IIEI0YEH,
arpeCCUBHBIX T'a30B U JPYTUX BPEAHBIX MPUMECEH, BHI3BIBAIOIINX KOPPO3HUIO, HE JTIOJHKHO
MIPEBBINIATH COJIEP)KAHNE KOPPO3MOHHO-AaKTUBHBIX areHTOB i atMocdepsl Tuma 1 1mo
I'OCT 15150-69.

5.9 Tlomemenus Ayis XpaHeHUsS JOJKHBI ObITH 000PYAOBaHBI aBTOMATUYECKIUMHU

YCTaHOBKaMM n0>1<apH0171 CUTHAJIM3allu U CPCACTBAMMU IOKAPOTYLHICHNA.
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6 TAPAHTUU N3I'OTOBUTEJIA

6.1 TapanHTuiiHBII CpOK JKCIUTyatanuu 24 Mecsama co JHS  BBOJA
npeoOpazoBarens B dKCIUTyaTanuio. ['apaHTUiHBINA CPOK XpaHeHUsT 12 MecsIIeB ¢ MOMEHTa
U3TOTOBIICHUA MTpeoOpazoBaTers.

6.2 W3roroBuTenb rapaHTHpPyeT COOTBETCTBHE MpeoOpazoBaresst TpeOOBaHUAM
HACTOSIIETO PYKOBOJCTBA MO IKCILTyaTallui U TeXHU4Yeckux yciaoBuil TY 25-7504.226-2014
npy COOIOICHUH CIICAYIONINX MPaBUIL:

— COOTBETCTBHE YCJIOBHM OJKCIUTyaTallud, XPaHEHUS W TPaAHCHOPTUPOBAHUS
U3JI0)KEHHBIM B HACTOSIIIEM PYKOBO/ICTBE;

— o0Ociy>krBaHUE TpeoOpa3zoBaTess JOHKHO MPOU3BOAUTHCS B COOTBETCTBUU C
TpeOOBAaHUSIMU HACTOSIIETO PYKOBOACTBA TEPCOHAIOM, TPOMISANIAM CHEIUATBHOE
obyueHmue.

6.3 [loTpebuTennb nuIIaeTCs MpaBa Ha rapaHTUIHBIA PEMOHT:

- pU HECOOJTIOICHUU TOTpeduTesieM TpeOoBaHmit 6.2;

- IPY OTCYTCTBUU WUJTU HAPYIICHUH TUIOMO MPEIPUSATUS-U3TOTOBUTEIS.
7 CBEAEHUA O PEKJTAMAILINUAX

7.1 Tlpu oTkaze B paboTe WJIM HEUCHPABHOCTU MpeoOpa3oBaTessi B MEPUOJ
JIeUCTBUSL TapaHTUHHOTO CpoKa TMOTPeOUTEeNIeM JOKEH OBbITh COCTaBJI€H akT o
HEO0OXOAMMOCTH PEMOHTA U OTIPABKU MPUOOPA U3TOTOBUTEITIO.

7.2 TlpeobpazoBaTenu, TOIBEPIIIMECS BCKPBITUIO, WMEIOIINUE HaPYKHBIC
MOBPEXKJICHUS, a TaKXKe MPUMEHSBIIHNECS B YCIOBHSX, HE COOTBETCTBYIOIIUX TPEOOBAHUAM
HACTOSIIIETO ~ PYKOBOACTBA IO  DJKCIUIyaTalMM M TEXHUYECKUX  YCIIOBUU
TV 25-7504.226-2014, He pexnaMupyroTcsl.

7.3 EAMHWYHBIE OTKa3bl KOMIUIEKTYIOUIMX U3EIUN HE SBISIOTCA NPUYUHOMN IS

MIPEAbSBICHUS MITPAGHBIX CAHKITUH.
8 YTUIIM3ALIUA

8.1 IIpeobpazoBaTenu He MPEACTABISAIOT OMACHOCTHU /IS KM3HU, 37I0POBBS JIFOICH
U OKpYXalollel Cpe/ibl MOC/Ie OKOHYAHMSI CPOKA SKCIUTyaTalluyd U MOJJIEkKAT yTHIA3AIUU

IO TCXHOJIOT'HH, HpHH}ITOﬁ Ha OpCANPUATUH, SKCIUTYaTUPYIOIIEM AAHHOC U3CTIUC.
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[Tpunoxenue A
(obs13aTenbHOE)
OO6muit Bua, rabapuTHBIC U YCTAHOBOYHBIE pa3Mephl mpeoOpa3oBaTeneit
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1 — MecTO pacIoI0KEeHHS TUKETKHU JIJIS TTIOMOMPOBAHUS
.2 — mecto kieimenus OTK
1.3 — MECTO JIJI OBEPUTEIILHOTO KilehMa

Pucynok A.1 —["abapuTHbie 1 yCTaHOBOUYHBIE pa3Mepbl TpeoOpa3zoBarTenei
E18543J1, E18563J1, E18582J1
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Cxema BHEITHHMX HOILKJII-OLIGHI/Iﬁ HpCO6p&30B&TCH§I
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A — 00pa3oBBI MIILTHAMIIEPMETP;
V — 00pa31oBblif BOJIBTMETP;

Pucynok b.1 — Cxema nogkitouenus rpeodpazoarens E18563J1
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A — 00pa3oBkIi MIITHAMIIEPMETP;
V — 00pas1ioBblil BOJIBTMETP;

Pucynox b.2 — Cxema nogkmouenus npeodpasoparens E18543J1
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A — 00pa3oBbIi MHJUTHAMIIEPMETP;
V — 00pa31oBblil BOJIBTMETP;
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Pucynok b.3 — Cxema noakiroueHus npeoodpazonaresns E18583J1
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[Ipunoxenue B
(pexomeHyemMoe)
CTpyKTypHBIE CXeMbI ITpeoOpa3zoBaTeneit

y
IN (U, 1) i
Y p—»
¢—— IOu3 » UC
UOI'I
AC/DC |+5v VIOHT KY
_"|(ocoey T > Y
v NOH2 g
(AC, DC) » Dout ]
< v ATn Aout
< YIre | DAC . —
. +5V= cT 3,3V S 7y I
4
v RS +5V +5VI ‘ +/-24V
¢+——DC/DC3
| _RS485 | ,RS485
DC/DCA1
+5V I
¢—DC/DC2
AC/DC — npeoOpazoBatens NepeMEHHOTO HAIPsDKEHIS B TIOCTOSHHBIN; I — nenurens; CT — crabunuzatop;
Aout — aHaJNOTOBBIN BBIXOZ; JU1...3 — npaiiBepbl HHIAUKAIH; VY — ycunurens;
CPU — MHKPOKOHTpPOJLIED; HTII — npaiiBep TOKOBOM NETIH; YT'P — y3en rajibBaHUYECKON Pa3BsI3KI;
DAC — nudpo-anamorosslii mpeodpa3oBaTeb; NC — uHIMKAaTOPE CHUMBOJIOB; VII — y3en mporpaMMupOBaHHS;
DC/DCI...3 — npeobpa3zoBareiny; HNOHI...2 — NCTOYHHK OMOPHOTO HANPSKEHUS; © — punbTp.
Dout — quckpeTHbIN BBIXO; U1 — unaukaTopsl HUdp;
RS — y3en untepdeiica RS485; K — xomnaparop (tonbko mis E18583J1);
Uoqn — OIOPHOE HAIIPSIKEHHUE; KY — kHOIIKK yIIpaBiIeHus;

Pucynok B.1 — CtpykrypHas cxema npeoopazosarens E185XDJ1
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IIpunoxenue I

(oGs3aTeBHOE)

[IpoTokoa oOMeHa JaHHBIMU 110 UHTEPPEHCY

[IpeoOpazoBarens MoOXeT padbOTaTh B COCTaBE IIOJEBOM CETH HAa OCHOBE
nocienoBatenbHoro uHrepdeiica RS-485 ¢ mporokonom Modbus RTU B kadecTBe

BEJIOMOTO YCTPOUCTBA.

XapakTepucTUKU HHTEP(eCHOr0 KaHajia CBA3HU

WNuTtepdelicHbIi KaHal UCIOJIb3YyeTCs sl 0OMEHA JaHHBIMH C IIPUOOPOM.
[Ipubop siBNsIETCSA BEIOMBIM YCTPOUCTBOM.

WNuTtepdelicHbIi KaHaT UMEET CIIEYIONTUE XapaKTePUCTUKH:

- DJIEKTPUYECKHUE XaPAKTEPUCTUKUA CUTHAIIOB COOTBETCTBYIOT UHTEpdericy RS-485;

- TUI KaHAJIa — ACUHXPOHHBI;

- mpoTokoJ oomena nanubiMu: Modbus RTU;

- CKOpOCTh Tepenauu ngaHHbx: 9600 6ut/c, 19200 6ut/c, 38400 6ut/c, 57600
ouT/c (ycTaHABIMBAETCS MOJIH30BATEIICM);

- INTMHA JIMHUU CBsI3U ceTu He Oosiee 1200 METpOB B 3aBUCHUMOCTH OT CKOPOCTH
nepeaadn JaHHBIX;

- TUTI TMHUMW CBS3U — BUTAas Mapa (dKpaHUpOBaHHAs BUTAs Tapa);

- 4yucno npubopoB B KaHaje cBA3M He Oonee 31 (0e3 JOMOTHUTENBHBIX
TEXHUYECKUX CPEJICTB);

- ¢opMar nmaHHbBIX Tpu nepenade uHbopmauuu: 1 O6ut (ctapr-6ut) + 8 OUT
(mannwie) + 1 OuT (MapuTeT, ycTaHaBIMBAETCs MoJib3oBateseM) + 1 Out unu 2 6uta (cTomn-
OWTBHI, yCTAHABJIMBACTCS TIOJIH30BATEIIEM);

- IMana3oH 3Ha4eHuM aapeca nmpudopa ot 1 10 247.
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Onucanne nporoxkosaa Modbus RTU

HNupopmaninoHHble ¥ BpeMEHHBIE XapaKTEPUCTUKH MPOTOKOJIa OOMEHa JaHHBIMU
COOTBETCTBYIOT XapakTepuctukam rnpotokoia Modbus RTU.

Benymee ycrpoiicTBo popMupyeT U mMOChIIAET KOMaHbI YIIPABICHHS BEIOMOMY
ycrpoiictBy. Kon ¢yHkiuu B 3ampoce cooOIIaeT MOJYMHEHHOMY YCTPOMCTBY, Kakoe
JeNCTBHE HEOOX0AMMO MpoBecTU. bailThl MTaHHBIX copepKaT HHMOPMAIUI0 HEOOXOTUMYIO
JUISL  BBIOJHEHUs] 3ampoineHHod ¢yHkuuu. Hanpumep, xox ¢dynkunuu 0x03
[I0JIPa3yMEBAET 3alPOC HA YTEHHUE COAEPKUMOI0 PETUCTPOB NOJUYMHEHHOIO YCTPOMCTBA.

BexoMoe yCcTpOMCTBO OTBEYAET BEAYIIEMY YCTPOMCTBY B Cllydae, €CIU apec B
MPUHATOM COOOIIEHUH COBMAJI C apPEecOM BEAOMOro ycTpoicTBa. Ecii mogunHEHHBIN
JaeT HOpMaJbHBIA OTBET, KOJ (YHKIUU B OTBETE MOBTOPSET KoJ (QYyHKIUH B 3ampoce. B
OailTax MaHHBIX COIEPKUTCS 3aTpeOoBaHHas MHpopmanus. Eciu umeer mecto ommoka,
TO KOJ (PYHKIIMU MOIU(UIIPYETCS U B OaillTaX JaHHBIX NEpeAaeTCs MPUYNHA OIIUOKH.

CooOuieHne HauMHAETCSl ¢ MHTEpBaja TULIMHBI PAaBHOIO BpEeMEHH nepeaayu 3.5
CUMBOJIOB IpPH YCTAaHOBJICHHOW CKOPOCTH Iepeqaud B ceTH. Bcnen 3a mocienHum
nepeaaBacMblM CHMBOJIOM TaKK€ CJIEIyeT MHTEPBAJ TUILWHBI MPOJOJIKATEIBHOCTHIO HE
meHee 3.5 cumBoI10B. HoBOE cooO1ieHre MOKeT HaunHaThCs T10CIe ATOr0 HHTEpBaJIa.

CooOmienne  mepepaercss  HempepblBHO.  Ecmu wHTEpBan  THILKHBI
OPOAODKUTEIBHOCTEIO 3.5 CcHMBOJA BO3HUK BO BpeMs Iepelayd  CoOOIIeHus,
MPUHUMAIOIIEE YCTPONUCTBO 3aKaHYMBAET MPUEM COOOIICHUS W CIAEAyIOUUi O0alT OyaeT
BOCTIPUHST KaK Ha4yaJlo CJIEAYIOLIEro COOOIIEHUSI.

Ecou HOBOE cooOmieHne HayHETCs paHblle 3.5 WHTepBala, IPUHUMAFOIICE
YCTPOMCTBO BOCIIPUMET €T0 KaK MPOAOJKEHUE peIbIAylIero cooduieHus. B atom ciyyae

YCTaHABJIMNBACTCA OI]_II/I6Ka, TaK KaK 6y,HeT HCCOBITAJICHUC KOHTPOJIbHBIX CYMM.

dopmMart coo0LIeHNsI B KaHAJIe CBA3H

Anpec DyHKIUA JlaHHbIE Hukaunyeckast
KOHTPOJIbHAS CyMMa
(CRO)
8 ouT 8 ouT N*8 6ut 16 6ut
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Anpec — cereBoii aapec npudopa (ot 1 g0 247). Aapec 0 npenHasHayeH s
MIMPOKOBEIIATEIBHBIX COOOIIEHUH, OTBET Ha KOTOPbIE TPUOOP HE POPMHUPYET.

DOyHKIMA — KOJT PYHKIMHA B COOTBETCTBUY C TIEPEUHEM TTOICPIKUBACMBIX (DYHKITHIA.

JlaHHbIe — JaHHbIE B COOTBETCTBUU C ONKUCAHUEM (PYHKIUH.

Hukauvyeckass koHTpoabHasi cymma (CRC) coobmenus ¢opmupyercs B

COOTBETCTBHUH C mpoTokosiom Modbus RTU.

Ilepedyennb noaaep;kuBaeMbIX (PyHKIMI

Koa ¢pynkunu DyHKIUA

03, 04 UreHne perucTpoB XpaHEeHHs! / BXOJHBIX PETUCTPOB

KonTpoabHas cymma

Kontponbnas cymma CRC coctout u3 AByx 6aitt. KonTponbpHas cymma
BBIYHCIIACTCS MEPEAAIONTUM YCTPONCTBOM U 1I00ABIISIETCS B KOHEIT COOOIICHUS.
[TpuHKMMaroiiee ycTpoiicTBO BHIYUCISIET KOHTPOJIBHYIO CYMMY B MPOIIeCcCe Mpuema u
cpaBHuBaet ee ¢ nojieM CRC npuHATOrO COOOIICHUS.

CdeTuruK KOHTPOJIBHOM CYMMBI TPEABAPUTEILHO WHUIMAIU3UPYETCS YUCIOM
OxFFFF. Tonbko BOoceMb OUT JTaHHBIX HCIOJIB3YIOTCS JJIs BBIYUCICHUS KOHTPOJBHOM
cymmbl CRC. Crapt u crtom OuThl, OWT mMapuTeTa, €CIM OH HCIOIB3YyEeTCs, HE
YUYHUTBIBAIOTCS B KOHTPOJIBHON CyMMeE.

Bo Bpemsi reneparum CRC kaxnapiii OalT COOOIIEHUSI CKIIAIBIBACTCS IO
NCKIIIOYAIOIIEMY WNJIN ¢ TekymuM COAEPKUMBIM PETUCTPA KOHTPOJBHOU CYMMBI.
Pe3ynbTaT cnBuraeTcs B HampaBJIeHUU MJIaAIIero OuTa, ¢ 3aroIHEHUEM HYJIEM CTapIlero
owura.

Mexay TeM, ecnu miaauii Out paseH 1, To nmpousBoautcs UCKJIFOYAIOIEE
NJIN copepKUMOTO peErucTpa KOHTPOJIBHOM CYMMBI U ONPENECIICHHOro yuciaa. Ecim

maaammii 6ut paseH 0, o UCKJIFOYAIOUIEE NJIN we nenaetcs.
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[Iponiecc caBura mnoBTOpsieTcsi BoceMb pa3. Ilocie mocnenHero (BOChbMOIO)
CIBUTA, CIACAYIONIUN OalT CKJIQJBIBACTCS C TEKYIIEH BETUYMHON PErHcTpa KOHTPOJbLHOU
CyMMBI, U TPOLECC CIABUTa IOBTOPSETCA BOCEMb pa3 Kak omnucaHo Bbime. KoHeuHoe

coJiepKaHue pEeTucTpa u ecTb KoHTposibHast cymma CRC.

Auaropurm resepanun CRC:

1) 16-tu 6utHbIN peructp 3arpyxaerca unciom 0XxFFFF u ucnonssyercs nanee
kak peructp CRC.

2) Ilepsebrit 6aiT coobmenus ckinanpiBaercs no NCKIIFOUAIOUIEMY UJIA ¢
coaepxkumbiM peructpa CRC. Pesynbrar nomemntaercst B peructp CRC.

3) Eciun muagmuit 6ut 0: peructp CRC caBuraercs BhpaBo (B HampaBiIeHUU
mutaamiero o6uta) Ha 1 6ut, crapmmii Out 3amnomnHsercs 0.

4) Ecin muagmmii out 1: peructp CRC cnaBuraercs BmnpaBo (B HalpaBiIeHUU
miaamero Oura) Ha 1 Out, crapmwmii O6ut 3anonusercs 0. [lemaercs omnepanus
NCKIIIOYAIOIIEE NI peructpa CRC u nonmnaomuansHoro yncia 0xA001.

5) lllaru 3 1 4 NOBTOPSIIOTCSI BOCEMb pas3.

6) IloBTOpsitoTCcs marm co 2 mo 5 nis clieayromiero 6aita cooOmieHus. ITo
MOBTOPSETCA JI0 T€X TOP, TTOKa BCe OalThl COOOIIEHUS HE OYIyT 00padOTaHHbl.

7) ®unansHOe coaepxkanue peructpa CRC u ecTb KOHTPOJIbHAS CyMMa.
Pasmemenne CRC B cooOmennu:

[Ipu nepemaue 16 O6ut KoHTpodbHOW cymMmbl CRC B coolOmieHun, cHadana

nepeaaeTcst MITa NI OaiT, 3aTeM CTapIIuii.
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3amnpoc
HNms noast Conepxumoe
Anpec 1 GaiiT, aapec BeIOMOTO YCTPOMCTBA
OyHKIHS 0x03 mwm 0x04, 1 GaiT

CTapmaﬁ 4aCTb Ha4aJIbHOT'O aapeca

Crapmuii 6aiiT HauaIBLHOTO ajapeca 00JacTu
PEruCTPOB JUIsl YTCHUS

Mutajmas yacTh Ha4aJIbHOTO ajpeca

Munanmmii 6aiT HaYaTbHOTO aapeca 00JIacTu
PETUCTPOB ISl YTCHHS

Crapiuas yacTh Yuclia PErucTpOB

Crapunii 6aiiT yrciia perucTpoB JijIsl YTEHUs

Maaaauiast yacTh 4ymMciia PErucTpPpOB

Munaammii 0aliT 9rciia perucTpoB JUIS YTCHUS

CRC - nukimyeckasi KOHTPOJIbHAs CyMMa

OTBeT
HWms noas Conepxumoe
Anpec 1 Gaiit, agpec BEAOMOro YCTPOHCTBA
OyHKIWS 0x03 mwmm 0x04, 1 GaiT

CueTuuk OaiiT

Yuciio 6aiiT B M”HGOPMAIIMOHHON YaCTH OTBETA

Crapiast 4acTh EPBOTO PETUCTPA

Conepxxumoe crapiiero 6aita mepBoro perucTpa
JUISL YTCHUS

Mutajmas 4acth IEPBOrO pErucTpa

Copepxumoe miajiero 0aiTa nepBoro
perucTpa Juis YTeHUs

Crapiiasi yacTh MOCIIEIHET0 PErucTpa

Conepxxumoe crapiiero 6aita mociaeHero
perucTpa Juist YTeHHs

Muanmast 4acTh OCIEIHETO PETUCTPA

Conepxxnumoe Mafiiero 6aira mociaeHero
perucTpa Juist YTeHHUs

CRC - nukimyeckasi KOHTPOJIbHAs CyMMa

Coo01enue 00 ommnoke

Nms mosst Copnep:xxumoe
Anpec 1 GaiiT, agpec BeJOMOro yCTpOWCTBa
OyHKIUA Kon ¢pynkuuu B 3anpoce ¢ ycTaHOBJIEHHOH B

cTapieM OuTe eaMHULIEH

Kox ommbxu 1 Gair
CRC - nukimyeckasi KOHTpOJIbHAs CymMMa
Koan! ommnook
Kon Pacuugposka
1 HenonnepxuBaemast hyHKIHs
2 HenonnepxuBaeMblil agpec JaHHbBIX
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Peructpol usmepenut (111 ureHus ucrnonbzopath GyHkiuo 0x03 umu 0x04)

Anpec
(HEX)

Anpec
(DEC)

HaumenoBanue
perucrpa

dopmar

3HavYeHUs MapaMeTpoB

0x0001

1

Pesynbrar usmepenus
OCHOBHOT'0 ITapaMeTpa
(3aKa3aHHbBIN 1MAIa30H)

floatl F1032

float

0x0003

Pesynbrar nusmepenus
OCHOBHOTO ITapaMeTpa
(3aka3aHHBIN AWAa30H )

float2 F0123

float

0x0005

Pesynbrar nusmepenus
OCHOBHOTO TTapaMeTpa
(BXOJIHOM CUTHAIT)

floatl F1032

float

0x0007

Pesynbrar usmepenus
OCHOBHOT'0 ITapaMeTpa
(BXOZHOM CUTHAN)

float2 FO123

float

0x0009

Pesynbrar nusmepenus
OCHOBHOTO ITapaMeTpa
(TIpolIeHTHAs IIKaJIa)

signed short

0 .. 10000
(pe3ynbrat genuth Ha 100)

0x000A

10

Ennnnna nzmepenus
(CTpOKOBOE 3HAYCHHUE)

char[20]

CumBossl B koauposke ASCII

CanyxeOHble peructpsl (A1 yTeHust ucnosb3oBaTh GyHKIHIO 0x03 niam 0x04)

Anpec Anpec HaumeHoBaHue dopmar 3HaveHHUs IAPaAMeETPOB
(HEX) | (DEC) perucrpa
0x0020 32 3nauenue ALIIT 0% floatl F1032 | float
(cmenieHue)
0x0022 34 3nauenue AL 100% floatl F1032 | float
(HOMUHaJIbHBINA CUTHAN)
0x0100 256 Bepcust nmporpamMmbl char[20] Cumaoutbl B kogupoBke ASCII

dopmat npecTaBICHUs BEIMIECTBEHHOTO Ynciia ¢ cTpykTypoit F1032

Peructp ¢ mimanmmm aapecom

Peructp co crapmmum agpecom

Cpennwuii 6aiiT
MAHTHUCCHI

(6aiitT 1)

Muaammit 0aiT
MaHTHCCHI

(6aiit 0)

Crapumii 6aiiT
(mopsiiok+3HaK)
(Gaiit 3)

Crapumii 6aiT
MaHTHCCHI

(Oaiit 2)

dopmMar npeaCcTaBICHUs BEIIECTBEHHOT0 yncia ¢ ctpykrypod FO123

Peructp ¢ mnaamum agpecom

Peructp co crapumum agpecom

Miragmmii 6anT

Cpennuii 6aiiT

Crapmmmit 6aiT

Crapuuii 6aiiT

MAaHTHCCHI

(6aitr 0)

MAaHTHCCHI

(6aiir 1)

MAHTHUCCHI
(6aiiT 2)

(mopsiI0K+3HAK)
(Oaiit 3)
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I[OHYCKaeMI)Ie 3HA4YCHUA BBIXOAHOI'O aHAJIO0IOBOI'0 CUT'HaJ1a

B KOHTPOJIBHBIX TOYKaX

Tabmuna /1.1- IIpoBepka OCHOBHOM MOTPEIIHOCTH U3MEHEHHSI BBIXOHOTO aHAJIOIOBOI'O CUTHAJIA

IIpoBepsiemas
oTMETKA B % OT PacuerHbie 3HaYCHNS BBIXOIHOTO Jonyckaemble 3HaUEHUS BLIXO,ZI,HOEO TOKa, MA,
KOH;EEKHEHBIG HOMHHATLHOTO AHAJIOrOBOI'O CUT'HaJIa, MA ¢ porryckoM 0,8 0T mpesierna OCHOBHOM ITOTPEITHOCTH
BXOJTHOTO
CHIHATA or0xg05|or0m020|0r4m020| 0...2,5...5,0 0...10...20 4...12...20
1 -120 0,0 0,0 2.4 0,00 0,00 ot 2,32 1o 2,48
2 -100 0,0 0,0 4,0 ot 0,00 1o 0,02| ot 0,00 mo 0,08 ot 3,92 no 4,08
3 -80 0,5 2,0 5,6 ot 0,48 10 0,52| o1 1,92 no 2,08 ot 5,52 o 5,68
4 -60 1,0 4,0 7,2 ot 0,98 mo 1,02| ot 3,92 no 4,08 or 7,12 no 7,28
5 -50 1,25 5,0 8,0 ot 1,23 1o 1,27| 014,92 no 5,08 ot 7,92 no 8,08
6 -40 1,5 6,0 8,8 ot 1,48 mo 1,52| o1 5,92 no 6,08 ot 8,72 1o 8,88
7 -20 2,0 8,0 10,4 ot 1,98 10 2,02| ot 7,92 no 8,08 |or 10,32 mo 10,48
8 0 2,5 10,0 12,0 ot 2,48 10 2,52| 01 9,92 10 10,08 |ot 11,92 mo 12,08
9 20 3,0 12,0 13,6 ot 2,98 10 3,02 0ot 11,92 mo 12,08 | ot 13,52 mo 13,68
10 40 3,5 14,0 15,2 ot 3,48 mo 3,52| ot 13,92 mo 14,08 | ot 15,12 mo 15,28
11 50 3,75 15,0 16,0 ot 3,73 mo 3,77| ot 14,92 no 15,08 | ot 15,92 mo 16,08
12 60 4,0 16,0 16,8 ot 3,98 10 4,02| ot 15,92 mo 16,08 | ot 16,72 mo 16,88
13 80 4.5 18,0 18,4 ot 4,48 1o 4,52 ot 17,92 no 18,08 | ot 18,32 mo 18,48
14 100 5,0 20,0 20,0 ot 4,98 o 5,02| ot 19,92 no 20,08 | ot 19,92 mo 20,08
15 120 5,5 22,0 21,6 ot 5,48 1o 5,52 o1 21,92 no 22,08 | ot 21,52 1o 21,68

Ta6mmuma J[.2— [IpoBepka OCHOBHOM MOTPENTHOCTH H3MEHEHHUS BBIXOIHOT'O aHAJIOTOBOT'O CUTHAIA

IIposepsiemast
K o HTp OJlb- | OTMETKA B % or PaC‘IeTHI)Ie 3HAYCHUSI BBIXOIHOTI'O I[OHyCKaeMI:Ie 3HAUYCHUS BI)IXOI[HO{‘O TOKa, MA,
HEIC HOMHHAITEHOTO aHaJIOrOBOI'0 CUrHajia, MA ¢ nomyckoM 0,8 OT Tpeiesia OCHOBHOM MOTPEITHOCTH
TOYKH BXOIHOI'O
CHrHATA or0mo5 | or 01020 |or4 mo20 0...5 0...20 4...20
1 0 0,0 0,0 4,0 ot 0,0 10 0,02 ot 0,0 10 0,08 ot 3,92 5o 4,08
2 20 1,0 4,0 7,2 ot 0,98 1o 1,02 | ot 3,92 no 4,08 ot 7,12 1o 7,28
3 40 2,0 8,0 10,4 ot 1,98 102,02 | or 7,92 no 8,08 | or 10,32 no 10,48
4 50 2,5 10,0 12,0 ot 2,48 102,52 | 01 9,92 10 10,08 | or 11,92 o 12,08
5 60 3,0 12,0 13,6 ot 2,98 103,02 |or 11,92 10 12,08 | ot 13,52 no 13,68
6 80 4,0 16,0 16,8 ot 3,98 104,02 |ot 15,92 10 16,08 | or 16,72 no 16,88
7 100 5,0 20,0 20,0 o1 4,98 10 5,02 | o1 19,92 10 20,08 | ot 19,92 no 20,08
8 120 6,0 24,0 232 oT 5,98 10 6,02 | o1 23,92 1o 24,08 | or 23,12 no 23,28
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