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JlaHHOe pyKOBOACTBO MO 3KCIUTyaTallMy MpeAHa3HAuYeHO ISl O3HAKOMIICHHUS C
TeXHUYECKUMHU XapaKTepUCTUKAMH, YCTPOUCTBOM M MPUHIMIIOM paboThl peodpa3oBa-
Teseil U3MepUTENbHBIX MOCTOSHHOTO ToKa U HarpsikeHuss E8563J1 B oobeme, HeoOXo-

AUMOM IJIA SKCILTyaTalluu.

1 OTIMCAHHME

1.1 Ha3nauenue

1.1.1 TIpeoOpa3zoBaTenu H3MepUTENIbHbIE MOCTOSHHOTO TOKAa W HAIpPsKEHUS
E8563J1 (nanee — mpeoOpazoBaTenu) npeaHa3HaueHbI Jisl JMHEHHOTo TTpeoOpa3oBaHus
MOCTOSIHHOTO TOKA M HANpSHKEHUS B AJIEKTPUUECKUX LEMAX ¢ HOMUHAJIBHBIM HarpsiKe-
HueMm 10 1000 B B yHuduunpoBaHHbI# BRIXOIHOM CUTHAN MTOCTOSTHHOTO TOKA.

1.1.2 TlpeobpazoBaTenu MPUMEHSIIOTCS IIJIsi KOHTPOJISE TOKOB M HaNpsHKEHUM
ANEKTPUYECKUX CUCTEM M YCTAaHOBOK, JJisi KOMIUIEKCHOW aBTOMAaTH3alUMU OOBEKTOB
anextpoaHepretrku, ACY TII sHeproeMkux 00beKTOB pa3IMYHbIX OTpaciield MPOMBILI-
JIEHHOCTH.

1.1.3 Bo3moxxHocTs 0OMeHa nHpopmaruel mo uaTepdeiicy RS485 mo3Bomnser
UCIIOJIb30BaTh MpeoOpa3zoBarTesu i nepegayn uHpopmaluu B LU(PpPOBOM KOJe B aB-
TOMATU3UPOBAHHYIO CUCTEMY WIIM Ha MepCOHaNbHBIN DBM.

[IpeoGpazoBaTenu MOTYT UMETh HCTIONHEeHNEe Oe3 nHTepderica RS485.

1.1.4 TIpeoOpazoBarenu MOTyT MPUMEHATHCS 7Sl pabOThl B COCTaBe TeXHUYe-
ckux cpeacTB aToMHbIX cTaHluil (TC AC) B COOTBETCTBUM € KjlaccoM Oe3omacHocTH 4
no HIT-001-15.

1.1.5 Tlpeobpa3zoBarenu MOTYT MPUMEHSTHCA ISl paOOThl HA MOPCKUX CYJIax,
npeHa3HaYeHHbIX AJI1 HEOrPaHUYEHHOTO paiioHa MilaBaHus.

[TpeobpazoBarenu, npegHa3HauYeHHbIE ISl SKCILTyaTalliM Ha MOPCKHUX CyJax,
M0 YCTOWYMBOCTU K KIMMATHUYECKUM U MEXaHMYECKHUM BO3JICHCTBHUSIM COOTBETCTBYIOT
TpeboBanmsM Poccuiickoro Mopckoro peructpa cymoxojctsa ([Ipumoxenue 13, 14
p.10, w.IV IIp. PC/TH).

IIpeoOpa3oBarenu, npeaHa3HaYeHHbIe AJIs SKCIUIyaTallMd Ha MOPCKUX CyJaXx,

OTHOCATCS K KIMMaTrdeckomy ucroiaHeHuto OM, kaTeropus pasMerieHus 2, st pado-
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ThI TIpU TemnepaType oT MuHyc 40 o mmoc 55 °C 1 OTHOCUTENBHOU BIIaXKHOCTH 95%
npu Temieparype mitoc 25 °C.

1.1.6 TlpeobpazoBaTenu, UMEIOIINE UCIIONHEHNE C UHTepdeiicaMu, OTHOCSTCS
K JIByKaHaJlbHbIM M3JEUSIM U UMEIOT rajJbBaHUYECKYIO Pa3BsI3Ky MEXIYy BXOIHBIMU U
BBIXOJITHBIMU IIETISIMU.

[IpeobpazoBarenu, He uMerolMe ucnodHeHue ¢ RS485, oTHocsATea K ofHOKA-
HaJbHBIM M3ENUSIM C TallbBaHHMUYECKOW pa3Bs3KOM MeXIy BXOJHBIMU U BBIXOJHBIMU
LEeTISIMU.

1.1.7 IlpeoOpazoBarenu H3roTaBIMBAKOTCA IS SKCIUIyaTalMd B YCJIOBHSX
YMEpPEHHO-XO0JIOJJHOTO KiauMarta (kiuMmatudeckoe ucrnosiHeHue Y XJI kateropuu 3 mo
['OCT 15150-69), mo ycTOHYMBOCTH K BO3JAEUCTBUIO KIMMATHUYECKUX (PaKTOPOB COOT-
BercTBYyIOT rpynne C4 mo 'OCT P 52931-2008 v npegHa3zHaueHbl AJig pabOThl B UH-
TepBaisie Temieparyp oT MuHyc 40 o mmtoc 50 °C ¥ OTHOCUTENBHOM BIaXHOCTU 95 %
npu temneparype mioc 35 °C.

1.1.8 Ilo ycToM4YMBOCTH K BO3AEMCTBUIO aTMOCGhEpPHOTO AaBleHUs Mpeodpazo-
Barenu oTHocsiTca K rpynne Pl mo 'OCT P 52931-2008 u npenHa3zHauyeHbl A SKC-
TIyatanuu rnpu arMocdeprom nasnenuu ot 84 1o 106,7 klla (630 - 800 MM pT. cT.).

1.1.9 Tlo ycTOMYMBOCTH K MEXaHUUYECKUM BO3JEHCTBUSM Mpeodpa3oBaTesd OT-
HOCSITCSl K BUOPOYCTONYMBBIM 1 BUOponpouHbiM, rpymma N2 mo 'OCT P 52931-2008.

1.1.10 I'lo crenenu 3aliUThl OT HOPAXKEHUS FIEKTPUUECKUM TOKOM Mpeodpazo-
BaTeJM COOTBETCTBYIOT 0b6opynoBanuto kiacca 0 mo I'OCT 12.2.007.0-75.

1.1.11 Tlo moxapHo# 6e30macHOCTH TpeoOpa3zoBaTeIn COOTBETCTBYIOT Tpebo-
BanusiM ['OCT 12.1.004-91, tpeboBanusi obecrneunBarOTCs CXeMOTEXHUUYECKUMU pellie-
HUSMHU, IPUMEHEHHEM COOTBETCTBYIOIIMX MaTEPUATIOB U KOHCTPYKLIMEH U MPOBEpPKe He
NoJIeXkarT.

1.1.12 Crenens 3amuthl o I'OCT 14254-2015 nns npeobpazosareneii — [P50.

1.1.13 IlpeoGpa3oBarenu npeaHa3HAYEHbI JJI1 YCTAHOBKM Ha METANINYECKYIO
peiiky mupuHOM 35 MM B cooTBeTCTBUU co cTaHgapToM EN 50022 wiu Henmocpenct-
BEHHO Ha TMaHeb.

1.1.14 TlpeoGpa3oBatenu He MpeAHa3HAYEHBI sl YCTAHOBKH U 3KCILTyaTaluu

BO B3PBIBOOMACHBIX U MOXKapoonacHbIX 30Hax no [TYD.
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1.1.15 TlpeobpazoBaTenu SBISIOTCS B3arMO3aMEHsSeMbIMU, BOCCTaHaBIIMBae-
MBIMU, PEMOHTUPYEMBIMU U3ACTUSIMHU.
1.1.16 udopmanus o0 HCMOTHEHUH Mpeodpa3zoBaTessi COACPKUTCS B KOE
MOJIHOTO YCJIIOBHOTO 0003HAUYEHHS:
E8563J1-a—-b—-c—-d—-e—f,
r7ie a — quanasoH u3Mepenus (nmpeoOpazoBaHusi) BXOAHOTO CUTHAA;
b — ycnoBHOe 0003HaueHNE HANPSIKEHUS TUTAHUS:
220BY — yHuBepcanbHOE MUTAHUE: HANIPSDKEHNWE MUTaHus oT 85 1o 264 B
nepemeHHoro Toka yactotoit 50 'y unu ot 100 go 370 B mocTosiHHOTO TOKA;
230B — HanpspkeHue nutanus ot 85 1o 264 B nepemenHoro Toka yactoroit S0 ['1;
12BH — (12+6/-3) B mocTOSIHHOTO TOKa;
24BH — (24+12/-6) B mocTostHHOTO TOKa
¢ — yCJIOBHOE 0003Hau€HHEe Mana3oHa U3MEHEHUs BBIXOJHOI0 aHAJIOrOBOIO CUrHaja:
A=0...5MA; B=4..20MA; C=0...20MA; AP=0...25...5MA;
BP=4...12.. 20mA; CP=0...10...20MmA; EP=-5...0.. 5 MA;
X — IIpU OTCYTCTBHHU MapameTrpa (TOJIbKO IJisi mpeoOpazoBaresield, U3roTaBiu-
BaeMbIx ¢ RS485);
d — ycioBHoe 0603HaueHHe quana3oHa U3MEHEeHUs JIOMOTHUTEILHOTO BBIXOITHOTO aHa-
JIOTOBOT'O CUTHalla (MapameTp OTCYTCTBYET IJis mpeoOpa3oBaTesied, He MUMEIOLUX HC-
MOoJTHEHUe ¢ uHTepdeiicaMn):
A=0...5MA; B=4...20MA; C=0...20MA; AP=0...25...5MA;
BP=4...12.. 20mA; CP=0...10...20mA; EP=-5...0.. 5 MA;
X — [IPY OTCYTCTBUU NapaMeTpa;
e — HaU4Yue uHTepdeiica:
1RS — onun untepdeiric RS485 (ocHoBHOI);
2RS — nBa unTepdeiica RS485 (0cCHOBHOI M TOTIOTHUTETHHBIN );
X — UHTepQehc OTCYyTCTBYET
f - cieunanbHOE UCTIONTHEHME:
OM2 — 151 3KCIUTyaTallii HA MOPCKUX CYJax;
A — 7151 DKCIITyaTaly Ha aTOMHBIX CTaHUUSX (Kacc 6e3omacHocTu 4);

- IpHU OTCYTCTBUU CII€CHUAJIBHOI'O UCITOJITHCHUS ITapaMETP HE YKa3bIBaCTCH.
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[Ipumep:

- 1Jist mpeoOpazoBaTesisi, UMEIOIEro ClIeAyIOIue XapaKTepUCTUKN: TUIT Peod-
pazoBatens E856J1, nuanazon usmepenus (mpeoOpa3oBaHusi) BXOAHOTO curdana ot 0
no 250 B, nanpsbkenue nutanus ot 85 g0 264 B nepemenHoro toka yactotou 50 I'i
i oT 100 mo 370 B mocTosHHOr0 TOKa, AUAITa30H W3MEHEHHS BBIXOJJHOIO aHAJIOTOBO-
ro curHana 0...10...20 MA, onun unrepderic RS485, skcrutyaTanys Ha MOPCKUX cyJax

E8569J1 —0...250B — 220BY — CP —x - 1RS - OM2 TV 25-7504.216-2011

- 11t mpeobpazoBaTesi, UMEIOIEro CIeAYIOIUe XapaKTepUCTHUKU: TUIT IPeoo-
pazoBatens E856DJ1, nuanazon uaMepeHust BxogHoro curxana ot 0 go 20 MA, Hanps-
xenue nutanus (12+6/-3)B mocTossHHOTO TOKa, AUana30H W3MEHEHUS BBIXOJHOTO aHa-
norosoro currana 0...20 MA, onua uaTepdeiic RS485

E8563J1 — 0...20mA — 12BH-C - x—-1RS TY 25-7504.216-2011

- 1Jist mpeoOpazoBaTesisi, UMEIOIEro ClIeAyIOIue XapaKTepUCTUKN: TUII Peod-
pazoBatens E8560JI, nuana3zon usmepenus (mpeoOpa3oBaHuUsi) BXOJHOIO CUTHAJA OT -
75 no 75 MB, Hanpsikenue nutaHus oT 85 n0 264 B mepemMeHHOro Toka 4acTOTOM
50 I'u, quarma3oH U3MEHEHHUS BBIXOJHOro aHajorosoro cursaina 0...2,5...5 MA, nuamna-
30H M3MEHEHUs [IONOJHUTENBHOIO BBIXOJHOTO aHajoroBoro curHana 4...20 MA, nBa
uHtepdeiica RS485, sxcrutyaranus Ha aTOMHBIX CTaHIUAX (Ki1acc 6e30macHOCTH 4)

E8562JI —-75...0...75mMB — 230B — AP — B - 2RS - A TV 25-7504.216-2011

- i peoOpazoBaTelis, UMEIOIIETO CIAeAYIOIINe XapaKTePUCTUKH: THI TIPeo0-
pazoBatens E856J1, nuanazon usmepenus (nmpeoOpa3oBaHus) BXOJHOTO CUTHaNa OT 4
1o 20 A, HanpspbkeHre nutanus ot 85 1o 264 B nepeMenHoro toka yactorou 50 ['y unum
or 100 mo 370 B mocTtosHHOro TOKa, AHWAmNa30H HM3MEHEHHS BBIXOJHOTO CHUTHAJIa
4...20 MA, 1uama3oH U3MeHEHUS JOIIOJHUTEIHLHOrO BeIXogHoro curuaia 0...5 MA, oT-
cytcTBue uHTepdeiica RS485

E856D0J1 — 4...20A - 220BY -B-A—-x TY 25-7504.216-2011

- 11 IpeoOpazoBaTesi, UMEIOIIEro CIeAYIOIINe XapaKTepUCTUKU: TUIT Peoo-
pazoBatens E856DJ1, nuanazon uzmepenus (rpeodpa3zoBaHus) BXOJHOTO curHaia ot 0
no 75 mMB, HanpsikeHune nutanus oT 85 10 264 B nepemenHoro Ttoka yactotoit 50 I,
JMara3oH U3MeHeHusl BIXoiHoro curHana 0...5 MA, orcytcTBue nuatepdeiica RS485

E8563J1 —0...75mB -230B- A —-x—x TY 25-7504.216-2011
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1.2.1 HopmanbHBIe yCIOBHS SKCIUTyaTalluy rpeodpa3oBaresieli COOTBETCTBYIOT

3HA4YCHUAM, YKa3aHHBIM B Ta6n1/1ue 1.

Taomura 1

Brustromuii pakrop HopmanbHoe 3HaueHue
Temnepatypa okpykatorero Bo3ayxa, °C 202
OTHOCHUTETBHAS BIAKHOCTH OKPYKAIOIIETO BO3yXa, % ot 30 mo 80
AtmocdepHoe naBienue, klla (MM. pT. cT.) ot 84 no 106,7 (ot 630 no 800)
HCcTOYHHUK MUTAHMS:
Hamnpsbkenue, B 220+ 4,4
JacToTa, 1 11 50+0,5

®opma KpUBOU HAPSKEHUSI UCTOYHUKA TUTAHUS

CuHyconnaibHas, ¢ Ko3(Qurm-
€HTOM HCKakeHHUsI He Ooiee S5 %

Pabouee monoxxenne npeodbpazoBaTelis

JIro6oe

1.2.2 TIIpeoGpazoBaTenn MOryT UMETh AUana3oH W3MepeHHs (mpeodpas3oBa-

HUSI) BXOJHOro curHaina B npenenax ot 0 go 75 mB, ot 0 1o 100B unu ot 0 10 20 MA,

JnuanazoHsl uamepenuit -75...0...75 MB, 4...20 MA, -5...0...5MA.

[Tpumepsl auamna3oHoB u3MepeHUs (TpeoOpa3zoBaHusl), AWANa3oH W3MEHEHUs

BBIXOIHOI'O TOKa U COITPOTHUBJIICHHUC HAI'PY3KU ITPUBCICHLI B Ta6J'[I/IL[e 2.

Tabnuna 2 — [Ipumepsl quana3oHoB u3MepeHus (mpeodpa3oBaHus)

Junanazon npeobpazoBaHus Jlnanaso H3MeHeHHus
X0 HOII")O CHI; A BEIXOJIHOTO aHayorosoro | Hopmupyro- |Conporusienue
g cursauga, MA miee Harpy3ku He 0o-

HOCTOSIHHBIM | HalpsbKeHUe I10- S - 3HaueHHe nee, OM

TOK, MA CTOSSHHOT'O TOKa a 8
0...75MB 0...5 0...5 5 0...2500

-75...0...75 MB 0...20 0...20
0...60B 4...20 4...20 20 0...500
) 0...100 B 0..25..5 | 0..25...5 5 0...2500
0...150B -5..0..5 | -5..0..5 0...2000

8---?885 4..12..20 | 4...12...20
20 0...500
0. 1000 B 0...10...20 | 0...10...20

0...5 0...5 5 0...2500

0...20 0...20
0...5 400 400 20 0...500
o : 0..2,5..5 | 0..2,5..5 . 0...2500
5 O 5 -5...0...5 -5...0...5 0...2000
""" 4...12...20 | 4...12...20 20 0,500

0...10...20 | 0...10...20
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1.2.3 TlpeoOpazoBarein MOTYT MMETh OJHOKaHAJIbHOE W JIByKaHAJIbHOE HC-
MOJIHEHHE T10 BBIXOAY.

[IpeoOpazoBaTteny HMMEIOT OUANa3OHbl W3MEHEHHS BBIXOJHOTO aHajJoroBOTO
CUTHAaJIa B COOTBETCTBUU € Tabyuie 2.

HNudopmanmio HeceT cpeHee 3HaUeHNE BEIXOJHOTO aHAJIOTOBOTO CUTHAIA.

1.2.4 TIpeoGpazoBarenu MOryT UMeTh uHTepdeiicel RS485 nins cBsi3u ¢ BHel-
HHUMU yCTPONUCTBAMU.

B mpeob6pazoBaresne ycranaBnuBaeTcsi ceTeBoi anpec ot 1 10 247 u cKOpocTh
obmena: 4800, 9600, 19200, 38400 6ox. Ilporokon oOmMeHa JaHHBIMH —
MODBUS RTU.

1.2.5 Hanpspkenne nuTaHusi npeoOpaszoBareiiell COTBETCTBYET 3HAUCHUSM,
yKa3aHHbIM B Tabauue 3.

Tab6mauma 3

VYcnoBHOE 0003HaUEHNE HAPSKeE-

« Hampsokenne nutanus
Hus nuTanus (mapametp b*)

12BH (12+6/-3) B mocTossHHOTO TOKa
24BH (24+12/-6) B mocTOSTHHOTO TOKa
230B oT 85 10 264 B mepemennoro Toka yactotoi 50 ['m

oT 85 10 264 B nepemennoro toka yactoroit (50 + 0,5) 'l umm

220BY ot 100 mo 370 B mocrossHHOTO TOKA

* [TapameTp koja yciaoBaoro obo3znavuenust E§563J—a—b-c—-d-e—f

1.2.6 MomtHoCTh TOTpebeHus Tpeodpa3oBaTesiMu He OoJiee:

- 1 BT oT ienu BXOJHOTO CUTHAJA (/17151 MapaylieIbHOM LIeTH );

- 0,01 BT oT nienu BXoAHOTO CUTHaMA (I OCIe0BaTEIbHOM 11eTIH );

- 6 B-A ot nenu nutasus.

1.2.6.1 BxogHoe cONpPOTUBIIEHHWE NPU U3MEPEHUM HAIPSIKEHUs MMOCTOSHHOIO
tToka He MeHee (1-0,005) MOwm.

1.2.6.2 HanpspkeHue Harpy3Kd MpU U3MEPEHUM CHJIBI MOCTOSTHHOTO TOKa Be-
JUYUHOM, paBHOU BepxHeMy Mpejeiy auamna3zona udmepenuii (100 + 10) mB.

1.2.7 Bpemsi yctaHoBieHHUsi pabouero pexuma npeobOpaszoBareneil He Oolee

15 muH.
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1.2.8 Tlpenen mormyckaemMoli OCHOBHOM MPHUBEASHHOW MOrPEIIHOCTH Mpeodpa-
3oBatesiedt paBeH + 0,5 % OT HOPMUPYIOIIEro 3HaUeHUS BBIXOJHOTO CUTHAJIa BO BCEM
JMarna3oHe U3MEeHEeHU COMpPOTUBIIEHUSI HArPy3KH Mpeodpa3oBaTeiei.

IIpenen nomyckaemMoro 3HaueHUsI OCHOBHOW IMOTPEIIHOCTH BBIpaXXK€H B BUIE
npuBeZeHHO! norpemiHocT. Hopmupyrolliee 3HaueHne NMpU yCTaHOBJIEHUU NPUBEICH-
HOM MOrPeIIHOCTH COOTBETCTBYET 3HAUCHHUSAM, YKa3aHHBIM B Tabmule 2.

1.2.9 Tlpenensl nomyckaeMbIX JOMOJHUTENBHBIX MOTPELIHOCTEN Mpeodpa3oBa-
Teseil, BbI3BAaHHBIX U3MEHEHUEM BIUSIOIIMX BEJIUYUH OT HOPMAaJIbHBIX 3HAUYEHUM, yKa-
3aHHBIX B 1.2.1, HE peBBIIIAIOT:

a) £0,4% — npu U3MEHEHUM TeMIlepaTypbl OKpY)KaroLIero BO3AyXa OT
(20 £5) °C go munyc 40 u uroc 50 °C na xaxzasie 10 °C;

6) = 0,5 % — mpu OTKJIIOHEHHH OTHOCHUTEIHHOW BIIAYXHOCTH BO3IyXa OT HOp-
MainbHO# (30 - 80) 1o 95 % npu Temnepatype mioc 35 °C;

B) £ 0,5 % — npu BAUSHUM BHEIIHETO OJHOPOJHOTO MAarHUTHOTO TOJIsl Mepe-
MEHHOTO TOKa ¢ MarHuTHoOW mHAykuwei 0,5 mTn mpu camom HeOmarompusiTHOM Ha-
MpaBJIeHUH MarHUTHOTO MOJIS;

r) £ 0,25 % — npu U3MeHeHUM HaIpsDKeHUs MUTaHus mpeobpaszoBaTenield OT
HoMHUHanbHOTO 3HaueHnsd 220 B 1o 264 n 85 B.

1)+ 0,25 % - npy U3MEHEeHUH CONPOTUBIICHUS HArPy3KH B JUaIia3oHe hU3MeHe-
HUS CONIPOTUBIICHUS B COOTBETCTBHUHU ¢ Tabmuieit 2.

1.2.10 Bpemsi ycTaHOBJEHHUS BBIXOJHOIO CHUTHalla MpeoOpa3oBarenedl Npu
CKauKoOOpa3HOM M3MEHEHHMM BXOIHOTO CHUTHAlla OT Ha4yallbHOTO J0 JIF0OOro 3HauYeHMUs
BHYTpH AMarna3oHa uMepeHus (rmpeodpasosanus) He Obomnee 0,5 c.

1.2.11 TIpeoOpazoBarenu BbIACPKUBAIOT 0€3 MOBPEKISHUN JABYXYACOBYIO IIe-
perpy3Ky BXOJHBIM CUTHAJIOM, paBHbIM 120 % OT HOMUHAJIBHOTO 3HAYEHHUSI.

BrixonHoe HampspkeHMe Ha 3a)KMMax aHaJIOrOBOIO BBIXOJHOIO CUTHalIa MpHU
neperpyske He npessbiliaeT 30 B Ha MakcUManbHON Harpyske.

1.2.12 TlpeobpazoBatenu BBIICPKUBAIOT KpPaTKOBPEMEHHbIE Meperpy3Ku
BXOJHBIM CUTHAJIOM C KPaTHOCTBEO OT HOMUHAJIBHOIO 3HAYEHHUs CUTHAJla B COOTBETCT-

BUH C Taduneii 4.



0IT4.140.316

Ta0muma 4
Tum Kparnocts K Yueto JInuTenbHOCTh Nurepan
Kax 101 MEXTY JBYMS
peoOpa3oBares TOK HanpsHKeHHe HIeperpy3oK Heperpy3Ka, ¢ | TeperpysKamm, ¢
2 - 10 10 10
[TocnenoBarenbHbIE 7 - 2 15 60
menu (Toka) 10 - 5 3 2,5
20 - 2 0,5 0,5
[lapannensHsble 11e- i 1.5 9 0.5 15
1 (HaMpsHKEHUE)

BrixonHoe HanpsbkeHHe Ha 3aKMMax IIpH neperpyskax He npessimaer 30 B Ha
MaKCHMAaJIbHOM Harpys3kKe.

1.2.13 TlpeoOpazoBarenu BbIAEPKUBAIOT 0€3 MOBPEXKACHUHN pa3pblB HArpy3Ku
Ha aHaJIOrOBOM BBIXO/I€ TPU HOMUHAJIBHOM 3HAY€HUU BXOJHOTO CUTHAJIA.

Bennunna HanpshkeHUs: Ha pa30MKHYTBIX BBIXOJHBIX 3a)KMMaX HE MPEBbIIIAeT
30 B.

1.2.14 TIpeoOpa3zoBaTenu COOTBETCTBYIOT TpeboBaHUIO 1.2.8 mpu 3a3eMIIeHUU
OJIHOT'O U3 BBIXOJAHBIX KOHTAKTOB.

1.2.15 M3onauus Mex 1y BXOAHOM LIENbIO U MTUTAaHUEM, MEXAY BXOJHOM U BBI-
XOJHOW LEeMsIMU, MEXIY KOPILyCOM M H30JMPOBAaHHBIMU OT KOpIIyca LEMSIMHU, MEXIY
BBIXOJIHOW I1IENbI0 Y MHUTAaHUEM, MEXAY rajJbBaHUYECKH DPa3BsI3aHHBIMU LIETISIMU, BbI-
JepKuBaeT B TeueHWe | MUH JeHCTBHE HUCIBITATEIbHOTO HAIpPSIKEHUs] MPaKTUYeCKU
CHUHYycOUIaIbHON (hopMbI yacToTol OT 45 10 65 I'11 ykazaHHOTO B Tabule 5.

1.2.16 DnekTpuyeckoe CONPOTUBICHUE U3O0JISALMY LieTeil He MeHee:

— 40 MOM B HOpMaJIbHBIX YCIOBUSIX IPUMEHEHNS;

— 10 MOwM npu TemniepaType okpyxkarouiero Bozayxa mioc 50 °C u oTHOCcH-
TEJIBbHOH BiIakHOCTU He Ooitee 80 %;

— 2 MOM nipu TemniepaType okpy»xaroiero Bo3ayxa rmitoc (20 + 2) °C u oTHo-
CUTEJBHOU BIa)XKHOCTH 95 %o.

1.2.17 Ilo ycTOWYMBOCTU K KIMMaTUYECKUM BO3JIeMCTBUAM IpeoOpa3zoBaTe-
JY TpelHa3HaudeHbl I 3KCIUIyaTalluu MpU TemIieparype or mMuHyc 40 no miroc

50 °C u oTHOCcUTeNbHOU BiaxxHOCTU 95 % mnpu Temmnepatype 35 °C.
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Tabnuma 5
Jlnana3zoH u3MepeHus UcnwiTatenbHoe HaNpsKEHHE,
BXOJIHOTO CUTHaJa He 6oiee, B
MOCTOSTHHBIN HamnpsHKeHUe TOCTOSTHHOTO
TOK TOKa
0...75 MB
-75...0...75 MB
0...60 B
- 0...100 B 2000
0...150 B
0...250 B
0...500 B
0...1000 B 3000
0...5 MA
4...20 MA - 2000
0...20 MA
-5...0...5MA

1.2.18 IlpeoGpa3oBaTenu SBISIFOTCS TEIUIO-, XOJIOAO-, BJIAronpoOYHBIMH, T.€.
COXPAaHSIIOT CBOU XapaKTEPUCTUKU TOCIIe BO3EMCTBUSI Ha HUX TeMIlepaTypbl OT MUHYC
50 go mmtoc 55 °C ¥ OTHOCUTENBHOM BIAXKHOCTH BO3/lyXa He Oosiee 95 % rnpu Temmepa-
Type mitoc 35 °C, cOOTBETCTBYIOLIUX MPEAEIbHBIM YCIOBHUSIM TPAHCIIOPTUPOBAHUS.

1.2.19 IlpeoGpa3oBarenn B TPaHCIIOPTHOW Tape 00JIaal0T MPOYHOCTHIO TPHU
TPaHCIIOPTUPOBAHUH, T.€. BBIJAEPKMBAIOT 0€3 MOBPEXIeHUI B TeueHue | yaca TpaHc-
MTOPTHYIO TPSICKY ¢ ycKopeHueM 30 M/c?, gactoToit ot 80 10 120 YIapOB B MUHYTY.

1.2.20 TTo mexaHu4YeCKUM BO3AECHCTBUSIM IpeodpazoBaTenu SBISIOTCS BUOPO-
yCTOWUYMBBIMU U BUOporpouHbiMy, rpynmna N1 o 'OCT P 52931-2008, T.e. npeobpa-
30BaTeNId YCTOMYHMBBI M TIPOYHBI K BO3JIEWCTBHUIO CHHYCOWIAIBHON BHOpAliy B Iuara-
30He yacToT oT 10 mo 55 'y mpu ammutyae cmenienus 0,15 M.

1.2.21 I'lo 3ammIneHHOCTH OT BO3JEHCTBUS TBEPABIX TeJ Mpeodpa3oBaTesu co-
oTtBeTcTBYIOT Koay IP50 mo 'OCT 14254-2015.

1.2.22 TpeGoBaHus K KOHCTPYKIIUU

1.2.22.1 TlpeobpazoBaTtenu OTHOCATCS K W3ICIHSIM, KOTOpble HE TpeOyeTcs
pa3MelaTh BHYTPU JPYTUX U3ENIHN NpH SKCILUTyaTaluu.

1.2.22.2 TIpeobpa3zoBaTenu SBISIOTCS B3aWMMO3aMEHSEMBIMHU, BOCCTAaHABIIH-
BaeMbIMU, PEMOHTUPYEMBIMU H3ACIUIMU, IKCIUTYyaTUPYEMbIMU B CTAllMOHAPHBIX yCJIO-

BHAX ITPONU3BOACTBCHHBIX MMOMEIIEHUN BHE KHUJIbIX JJOMOB.

11
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1.2.22.3 Tlpeo6GpazoBaTey U3roTaBIMBAIOTCS B IJIACTMACCOBOM KOpITyce C ra-
Oaputamu, He OoJee:

- 70x85,5%89 MM mnsa mpeoOpaszoBaTesieil, UMEIOIIUX HCIIOHEHUS ¢ WHTEep-
dbeiicamu;

- 70x86x80 MM st ipeoOpa3oBaresieii, He UMEIOIINX HUCIIOJTHEHUE ¢ WHTep-
dbeiicamu.

1.2.22.4 Macca npeoOpazoBareneii He Oonee 0,4 kr. Macca npeobpa3oBare-
Jiel, He UMEIOIIUX UCTIOJIHeHue ¢ uHTepdeiicom, He Oonee 0,5 Kr.

1.2.22.5 BHemHWe TMOJKIIOYEHUs BBIMOJIHSIIOTCS TIPU TIOMOLIU 32KHMOB
KJIEMMHOM KOJIOJIKH, OOECTeYMBAIONINX MOAKIIOYeHNe MEIHBIX WM aTOMUHUEBBIX
npoBozoB cedenueM ot 0,13 mm” (d = 0,4 Mm) 10 7,07 Mm” (d = 3 Mm).

1.2.23 TpeGoBaHus K HAIEKHOCTH

1.2.23.1 Hopma cpenHeit HapaOOTKM Ha OTKa3 mpeobOpaszoBaTesiell He MeHee
200000 9 B ycI0BUSIX DKCIUTyaTalllH.

1.2.23.2 CpenHuii cpok cityx0bl He MeHee 20 JeT.

1.2.23.3 TlpeoGpa3oBaTenn OTHOCATCS K BOCCTaHABIMBAEMbIM, PEMOHTUpPYE-
MbIM u3nienusiM. CpeHee BpeMsi BOCCTaHOBJIEHUSI pabOTOCIIOCOOHOTO COCTOSTHUS TIpe-
oOpa3oBarereii He Oonee 1 |.

1.3 /lonoJiHuTe/IbHBbIE TApaAMeTPhI H XapaKTePHUCTHKH NMpeodpa3oBaTeiei,
npeAHAa3HAYeHHBIX AJIs IKCILTyaTAllHH HA MOPCKHX CyIax

1.3.1 IlpeobpazoBarenu yCTOMYMBEI K OTKJIOHEHUIO HAMPSHKEHUS U YaCTOTHI OT
HOMUHAJIBHBIX 3HAUYCHWH MapaMeTpoB IMUTaHUS, YKa3aHHbIX B Tabsuie 6. OcHOBHas
MOTPEIIHOCTh MTpeodpa3oBareseil Mpu OTKIOHEHUH HAIPsDKEHUS U YacTOTH TUTAHMS HEe
J0JI’KHA TIPEBBIIIATH MPEeNIOB JOMYCKaeMOil OCHOBHOM MOTPEIIHOCTH, YKa3aHHBIX B
1.2.8

[IpeoOpa3zoBareny, ModydarolIMe MUTAaHUE OT aKKyMYJSITOPHBIX Oartapeif,
JOJIKHBI HAZE)KHO paboTaTh MPHU OTKJIOHEHUSIX HampsbkeHus nmutanus ot +30 no -25 %
OT HOMHHAJIFHOTO 3HAYCHUS.

TpexkpaTHOe McCUe3HOBEHUE MUTAHUS B TeUEHUE 5 MUH MPOAOKUTEIBHOCTHIO

no 30 ¢ He OKa3bIBaeT BIMSHUS HAa PaOOTOCIOCOOHOCTH MpeodpazoBarenei.

12
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Tabnuia 6
OTKIIOHEHHE OT HOMUHAJIBHBIX 3HAYEHUI
[TapameTp nutanus o KpaTKOBPEMEHHOE
mTenabpHoe, %
% BpeMsl, €

Hanpsioxenue +6...-10 + 20 1,5
(mepeMeHHbI TOK)
Yactora +5 +10 5
Hanpsioxenue 410 5 [{uknryeckre OTKIOHEHUS
(TTOCTOSTHHBIN TOK) 10 Ilynbcanun

1.3.2 IIpeoOpazoBaTenu Mo KIUMAaTUUYECKUM BO3JIEHCTBUSIM SIBIISIFOTCS:

— TeMJIOyCTOMYMBBIMU TpU TemmepaType mimoc 55 °C, X010/10yCTOMUYUBBIMU
npu Temneparype munyc 40 °C, mpeaenbl A0MycKaeMOl TOMOJHUTEIHHOM MOTpelHo-
ctu Ha KaxJple 10 °C, BbI3BaHHOM M3MEHEHUeM TeMIlepaTypbl OKPYIKaloIIero Bo3ayxa
B MHTepBaje pabounx TemriepaTyp oT HopMmaibHo (20 + 5) °C no mobo#t B mpeaenax
oT munyc 40 no mmoc 55 °C, He noJKHBI TpeBblath 0,5 mpeaenoB aomyckaeMoi oc-
HOBHOM IIOIPEITHOCTHY;

— paboTocniocobHbiMU Tipu TeMmriepaType 1uioc 70 °C (He BBI3BIBAIOT MOBPEK-
JIEHUI CUCTEM aBTOMAaTHU3alllK, UX SJIEMEHTOB U YCTPOUCTB);

— XOJIOAONPOYHBIMU ITpHU TeMiieparype Munyc 50 °C.

1.3.3 IlpeobpazoBarenu siBisitoTCs BiaroyctoduuBbiMu. [lpenenst momyckae-
MOM IOIOJHUTEIbHONM MOTPEIIHOCTH MPU U3MEHEHUM OTHOCUTEJIIbHOW BIIAXKHOCTU OT
HopmainbHo# (30-80) % mpu Temnepatype (20 £+ 2) °C no (80 + 3) % npu Temneparype
(40 £2) °C, a Takxke 1o (95 + 3) % npu temneparype (25 +2) °C He npeBbILLAIOT Ipe-
JIeJIOB JOITyCKaeMOW OCHOBHOM MOTPEIIHOCTH.

1.3.4 TlpeoGpa3oBaTenu SBISIOTCS BHOPONPOYHBIMU TPU BO3JEHCTBUU

BUOpaLINY C YaCTOTaMH, YKa3aHHBIMU B Tabnuie 7.

Tabmnuwa 7
Iloaaunamnason JlmuTenbHbIe UCTIBITAaHUS KparkoBpeMeHHBIE UCTIBITAHUS
yacToT, ['1 AMmuTyna, MM Bpewms, u AMIUIMTY 12, MM Bpewms, u
2-8 1.4 450 2.5 9

8—-16 0,7 220 1.3 4.5

16 -31,5 0,35 110 0,7 2,2

31,5-63 0,2 55 0,35 1,1

63 — 80 0,12 25 0,2 0,5

13
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1.3.5 TlpeoOpazoBarenu SBISIIOTCS BUOPOYCTOMYMBBIMUA TIPU BO3EHCTBUU
BuOpauuu ¢ yactoramu oT 2 1o 100 I'u: nmpu yacrorax ot 2 no 13,2 I'y — ¢ ammuTynou
nepeMereHnii + 1 MM u mpu wactorax oT 13,2 mo 100Tm — ¢ yckoperueM 7 m/c
0,7 g).

1.3.6 IIpeoGpazoBaTenu SBISAIOTCS yAapOIPOUYHBIMU MPU BO3JAEHCTBUU YIapOB
MOOYEPEIHO B KAXKIOM U3 TPeX B3aWMHO IMEPIEeHANKYJISIPHBIX HalpaBIeHUN C yCKope-
HHUeM He MeHee 7 g u yactortoi oT 40 no 80 ymapoB B MUHYTY. KonndecTBo ynapoB He
meHee 1000. Y gapsl paBHOMEpPHO pacupeaesieHbl MeXAy UCTIBITAHUSIMU MPU PA3TAYHBIX
MOJIOXKEHUSX MpeodpazoBaTeis.

JTMTeTbHOCTh NTEWCTBHS YAAPHOTO YCKOPEHHSI COOTBETCTBYET TPeOOBaHWMSIM,

yKa3aHHbBIM B Tabsuiie 8.

Ta0Omnura 8
3Haqu1/1e HU3NIEH peBOHaHCHOﬁ JaCTOThI I[J'[I/ITCJ'IBHOCTB ﬂeﬁCTBHH y;:[apHor (0)
npeobOpaszoBares, 1 YCKOPEHHMSI, MC
Jlo 60 185
60 — 100 11+4
100 —200 6+2
200 - 500 3+1

[Ipumeuanue — ecnu TEXHUUYECKUE XapaKTePUCTHKU O0OOpYIOBaHUS HE 0OecleunBaroT TpeOyemoi
JUTATEIGHOCTH JIGUCTBUSI YapHOTO YCKOPEHHS, TO JIONyCKAeTCs WPOBEJCHUE HWCIBITAHUN ¢
JUTMTETTLHOCTHIO JIEHCTBUS YAApHOTO YCKOpeHwsl, ompenensemoit mo ¢opmyne J = 3000/, rme J —
JUTATEEHOCTD YAApHOTO YCKopeHus (Mc), f — Hu3mas pe3oHaHCHas 9acToTa nmpeodpazosarers, [ 1.

1.3.7 IlpeoOpazoBarenu SBISIOTCS YAApPOYyCTOWYMBBIMU MPH BO3AEUCTBUU
yAapoB MOOYEPEHO B KKJIOM U3 TPeX B3aMMHO MEpIeHIUKYJISIPHBIX HaIllpaBiIeHU C
yckopeHuem 50 m/c’ (5 g), nmutensHOCTHIO OT 10 10 15 MC, YUCTIOM yIapoB B KaXKI0M
HarnpasyieHuH — 20, yactoTa cieroBanus ynapos oT 40 1o 80 MuH.

1.3.8 TlpeoOpa3oBaTenu SIBISIOTCS YCTOHMUMBBIMU K BO3JEHCTBHUIO COJISTHOTO
(MOpcKoOro) TymMaHa.

1.3.9 Ilpeobpa3oBaTenu SABISAIOTCS YCTOMYMBBIMU K HarpeBaHUIO.

1.3.10 Ilo 3amuieHHOCTH OT BO3AEUCTBUS TBEPBIX TeJl Mpeodpa3oBaTesu co-
OTBETCTBYIOT CTEMEHHM 3allUThI cO cTOpoHbI nepennei naHenu [P50 no I'OCT 14254-96.

1.3.11 IlpeoOpa3oBaTenn MAOIKHBI OBITH YCTOMUYMBBI K paavorioMexaM B

cootBercTBuM ¢ 1. 10.6.3 u.IV Ilp. PC/TH.

14




0IT4.140.316

1.3.12 [IpeoOpazoBarenu JUISt obecrieueHus AIEeKTPOMAarHuTHOM
COBMECTUMOCTM B YacTH BO3JEHUCTBUS MOCTOSHHOrO u mnepeMmeHHoro (50 I'm)
MAarHMTHOTO TOJsi COOTBETCTBYIOT  Kiaccy 2 OO0OpyAOBaHHSI B COOTBETCTBUHU C
TpeboBanusimu nyHkTa 2.2.1 yactu XI [IpaBun kinaccudukanmm v mocTpoOMKH MOPCKUX
CyJIOB.

1.3.13 TIlpeoOpazoBarenu 00Jagat0T YCTOMUMBOCTBIO K 3JIEKTPOMArHUTHBIM
nomexam (1. 10.6.4, 4.1V Ip. PC/TH).

1.3.14 IlpeoGpazoBatenu 001aat0T IJIECEHEYCTOMUYHUBOCTBIO.

1.4 /lono/iHuTE/IbHBIE TApaAMeTPhI H XapaKTePHCTHKH NMpeodpa3oBaTeiei,
npeaHA3ZHAYEHHBIX 1J14 dKkcniyaTanun Ha ADC (kiaacce 6e3onacHoctu 4)

1.4.1 TIpeoGpa3oBarenu oOeCNeYMBAIOT YCTOMYMBOCTh K MEXaHUYECKUM
BO3JICHCTBUSIM B COOTBETCTBUM ¢ rpynmoil M38, ceiicmocTolikocTh 8§ OamioB IO
I'OCT 17516.1-90.

[Ipeo6pazoBaTenu oTHOCTCS K | KaTeropuu ceiicMOCTOMKOCTH B COOTBETCT-
Buu ¢ HIT-031-01.

1.4.2 TIpeobpazoBaTesu sSBISIOTCS BUOPOYCTOHYNBBIMH.

1.4.2.1 IlpeoGpazoBarenu pabOTOCTIOCOOHBI MPY BO3ICUCTBUN CUHYCOUIATBHOM

BUOpAaLIMY ¢ TapaMeTpaMHt, YKa3aHHBIMU B TabuuLe 9 (celicMuueckasi Harpys3ka).

Ta0mura 9
3HaueHue mapaMeTpa i Juana3zoHa yactor, [
HaunmenoBanue napamerpa

or2 510 10 |ot 10 1o 15|01 15 10 30|01 30 10 100
IIar mo wacrore, I'1g 1,0 1.0 2,0 10,0
Yckopenne, M/c” (g)
B FTOPU30HTAJILHOM HAIpaBJICHUU 5(0.5) 3,5(0,35) | 1,2(0,12) | 1,2(0,12)
B BEPTUKAJIHLHOM HallpaBJICHUU 3,5(0,35) | 2,5(0,25) | 1,2(0,12) | 1,2(0,12)
Bpewms BbIiepKKHM Ha KaXK]10i1 yacTtoTe, ¢ 60,0

1.4.2.2 TlpeobpazoBaTenu pabOTOCTIOCOOHBI MPU BO3ICUCTBUU TIO TpeM

B3aUMHO-TIEPIICHIUKYJISIPHBIM OCSIM CHHYCOMJAJIbHON BHUOpallMy B JUana3oHe YacToT
2 .

ot 0,5 mo 100 I'y ¢ yckopernem 40 m/c” (4 g) 1 BpemeHeM BozneicTBusl He MeHee 80 ¢

MO KaX0M OCcH (KCIUTyaTallMOHHAsl CUHYCOUaIbHasi BUOpaIus).
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1.4.2.3 Ilpenensl AgomyckaeMoW AOMOJHUTENbHOW MOTPEIIHOCTH, BbI3BAaHHOMN
BO3JIEHICTBHEM BHOpalW, HE TPEBBIIAIOT MPEJEIOB JIOMyCKaeMOW OCHOBHOMU
MPUBEIEHHON MOTPELIHOCTH.

1.4.3 IIpeoOpazoBarenu SBISIFOTCS BUOPONPOYHBIMM IO TpeM B3aWMHO-
NEPHeHANKYJISIPHBIM ~ OCSM TPWA  BO3JEHCTBUM CHUHYCOWIAIBHOM BHOpamuu C
napameTpaMmu (3KCIUTyaTallMOHHAs CUHYcOUJajibHas BUOpalMsi): JMara3oH 4acToT OT
0,5 1o 100 T'w; yckopenme 80 M/c” (8 g); BpeMsi CyMMapHOTO BO3JEHCTBHS IO TPEM
OCsIM He MeHee 6 4.

1.4.4 Tlpeobpa3zoBaTenu SBISIIOTCS YAAPONPOYHBIMU TIO TpPeM B3aWMHO-
MEepreHIUKYJISIPHBIM OCSIM B IIECTH HAMpaBlE€HUSIX MPU BO3JEUCTBUU MHOTOKPATHBIX
ylIapoB C TMapamerpamMud (MHOTOKpaTHblE YIapbl, HMHUTHUPYIOLIHME TpPaHCIOPTHHIC
Harpy3ku B coctaBe obopynoBanusi ADC): yckopenue 140 M/ (14g); nAUTENBLHOCTH
MMITyJIbCa yCKOpeHus oT 2 g0 20 Mc; CymMMapHO€ KOJHWYEeCTBO YAAapOB IO WIECTH

HanpasieHusiM He MeHee 6000 £ 10.

1.5 YerpoiicTBO M npuHIMN PadoOTHI

1.5.1 YerpoiicTBo ¥ npuHLHUI paboThl npeobpazoBaTenieil, UMEIOLINX HUCIOJI-
HEHUe ¢ nHTepPeiicamu

1.5.1.1 KoHcTpyKTUBHO TIpeoOpazoBaTey BBIMOJHEHbI B KOpIyce ISl IUTO-
BOro MOHTaxa (pucyHOK A.l mpunoxeHuss A) U NpenHa3HAuYeHbl Uil YCTaHOBKHU Ha
DIN-peiiky mupuHOi 35 MM WM HENOCPEICTBEHHO Ha MaHesb. [[jisi ycTaHOBKHM Mpeo0d-
pa3oBaTeNIM UMEIOT KOMIIEKT MOHTaXKHBIX YaCTEeH.

1.5.1.2 IlpeobpazoBarenb COCTOUT U3 CIEAYIOLIMX OCHOBHBIX Y3JIOB: KOpIIyca,
KPBILIKA KOpIyca, KIEMMHHUKOB Ui TMOAKIIOUEHNs BHEIIHUX IIeTei, 6I0Ka U3 TUIaThl
U3MEPUTENIbHOM, M1aThl HHTep(ENHCOB U IJIaThl aHAJIOTOBBIX BBIXOJIOB.

1.5.1.3 bnok Kpenurtcst K KphIIIKE ABYMs caMOpe3aMy U 110 HalpaBIISIOLINM
JUISL TIIIAThl N3MEPUTENIBHOW U IUIAThl aHAJIOTOBBIX BBIXOJIOB YCTAHABIMBAETCS B KOPITYC.

Ha nare n3mepuTenbHON pacroniokeHbl BXOJHbIE LeMH, 1Ienu npeodpa3oBa-
HUs U uTaHus. Ha muiate aHanoroBbIX BBIXOAOB PACIONOKEHBI LIENH JABYX BBIXOJHBIX
KaHaJIOB aHAJIOTOBBIX cUTHANIOB. Ha muate nHTepdeiicoB pacnonoxeHbl HUPPOBbIE BbI-

XO0JIbl OCHOBHOT'O U JIOTIOJTHUTEIbHOTO HHTepdeiicoB RS485.
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1.5.1.4 KneMMHHKH AJi MOJKITIOYEHUs] BHEIIHUX Lernel, o0ecrneunBaloT KOH-
TakKT ¢ TMOABOJAIIMMHU MPoBoJiaMU. KaKIplil 3akiM 0OecTieYrBaeT MOKIIFOUYeHUE Me/T-
HBIX WJIM aJlFOMUHUEBBIX MPOBOI0B ceyeHuem oT 0,08 mo 2,5 MM,

1.5.1.5 Kpsllika Kopriyca KpenuTcsi K KOpIycy Ipu MOMOIIH YeThIpeX BUHTOB
(camopezoB) M2,5.

1.5.1.6 CtpykrypHasi cxema npeobOpa3oBarenell mpuBeaeHa Ha pucyHke b.l
npuioxeHus b.

Namepsiembliil Tok (HampsikeHue) mojaeTcsl Ha fenurtensb I, mpencTaBisionero
co0ol nenuTesb NPy U3MEPEHUU HANPSDKEHUSI U IIIYHT HU3KOOMHBIM COIMPOTHUBIICHUEM
MIPU U3MEPEHUHU TOKA.

CurHan, MpoMOpIUOHANBHBIA TOKY (HANpsHKEeHUIO0) Yepe3 HU3KOYACTOTHBIH
¢unpTp HUD moctymaer Ha ycunuTens Y, YCHIMBAIOMIMKA CUTHAN O HEOOXOAMMOIO
ypoBHs paboThl mpeodpazoBatens Hanpsbkenue-yactota [IHY. TTHY npeobpazoBbiBaet
CUTHAJI ¢ yCWJIHTeNs Y B YacTOTY C MOCTOSHHOM JJIUTEIbHOCTBHIO MMITyJIbca (BpeMeH-
HBIE TTapaMeTphl CTaOMIN3UPOBaHbl BHYTpeHHUM TeHepatopoM [THY ¢ xBapiieBoii cTa-
ownmzanueit). IMmysabcHble curHaibl yepe3 y3eln rajbBaHnuueckoil paspszku YI'P1 mo-
CTYMAalOT Ha BXOJ CUeTUMKa TaitMepa MUKpOKOHTpoJsuiepa. MukpokonTposuiep CPU 06-
pabatbiBaeT moxydeHHbIe cUrHAIGI 1 popmupyet LM, cOOTBETCTBYIOIITUM BXOTHOMY
CUTHaJly U 4epe3 y3Jbl ralbBaHUUYECKON pa3BsSI3KU MOCTYIAOT HA KaHAJIbl aHAJIOTOBOTO
BBIXO/IA.

[IpuHIMTT nelicTBHUS KaHAJIOB aHAJIOIOBOTO BBIXOJAa OCHOBAaH Ha JEHIM(POBKE
[II1M, BbIIEeNIeHUS] TOCTOSIHHOM COCTABJISIIOLIEH U TIOCIEAYIOIINM Mpeodpa3oBaHUEM ee
B TOK YHU(HUIIUPOBAHHOTO 3HAYEHUS B COOTBETCTBUU C (POPMOIi 3aKa3a.

V3en nutanus YII peanuzosan Ha 6a3ze AC/DC-npeobpazoBatens, paboTaro-
IIEro KaK OT MepeMEeHHOT0, TaK U OT MOCTOSIHHOIO ToKa. Bo3MoKHa 3aMeHa npu momo-
M JTIONMOJHUTENIBHOM IJIaThl Ha JApPyrue 3HAaYeHUs HamnpspKeHus nutanus. JomonHu-

TeJbHas TiaTa yctanaBnupaercs Ha Mecto AC/DC-nipeoOpazoBarersi.
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1.5.2 VcTpoiicTBO M mpuHLMI paboThl npeoOpazoBarenield, He MUMEIOLIUX HC-
MOJTHEHUE ¢ nHTepPericamu

1.5.2.1 TlpeoOpazoBatenu wuzmeputenabHble E34 mpenctaBisioT coboil omHO-
WIN JABYyXKaHaJIbHbIC 3JIEKTPOHHBIC M3JENNs, ITpeodpasyolie Hu3MepsieMble CUTHAIIbI
MMOCTOSTHHOTO TOKa W HaIPsKEHUsI B YHU(DHUIIMPOBAHHBIE CUTHAJIBI TTIOCTOSTHHOTO TOKA C
TPEXYpPOBHEBOIM TaIbBAHMUECKON Pa3BSA3KOM, T.€. C U30JUPOBAHHBIMHU JPYT OT JIpyra
BXOJHBIMU, BBIXOJITHBIMU LIETISIMU U LIETISIMU TTATAHUSL.

Jlnst mepenaun U3MepsieMOro CUrHajia Ha BBIXOJIHbIE KaHAllbl B peoOpa3oBare-
JSIX IPUMEHEH METOJ IIUPOTHO-UMITYJILCHOM MOAYJISIIMU C ONITUYECKUM CITIOCOOOM Iie-
penaym.

1.5.2.2 CrtpykrypHasi cxema npeobOpa3oBarenieli MpuBeieHa Ha pucyHke b.2
npuioxeHus b.

Namepsiemblil TOK (HampsikKeHUE) MOAaeTCsi Ha 3aKUMbl BXOJIHOM IENMU TOKa
(manpspxenus) BIT (BIIH), npencrapnstomiero codboi pe3ucTUBHBIN ITIYHT HU3KOOM-
HBIM COIPOTHUBIIEHHEM ([EIUTENIb HAMPSIKEHUS ).

CurHan, mponopIUOHANBHBIA TOKY (HAMpsKEHUIO0) B W3MEPUTENbHOM LeTH,
npeoOpazyeTcsi IUPOTHO-UMIYIbCHBIM MoayisitopoMm (IIIMM) B nmepuoguveckyto mo-
CJIEIOBATENBHOCTh MPSIMOYTOJIBHBIX HMITYJIbCOB CO CKBa)KHOCTBIO, JIMHEWHO 3aBHCS-
LIMI OT BEJIMYMHBI BXOJITHOI'O CUTHAJIA.

TpaH3uCTOpHBIE ONTOMAPhI, COCTABJISIOLIME OCHOBY Y3JIOB TajbBaHUYECKOU
pa3Bsi3ku YI'P1, YI'P2 ocymecTBisitOT nepenady mocjieaoBaTebHOCTH UMITYJILCOB Ha
BBIXOJIHBIE KaHaJIbl TpeoOpa3oBaresisi ¢ TpedyeMoil TOUHOCTHIO.

HamnpsbkeHrss UMITYJIbCHOM TTOCIIEIOBATEILHOCTH YCPEMHSIIOTCS (UIbTpamMu
Hu3kux yactor ®HY1, ®HY2 u ckiagsiBatoTcs ¢ HaNpsDKEHUSIMU cMeleHus: popmu-
poBatenei HayanbHOro Toka ®HT1, ®HT2 Ha BXojax ynpaBisieMbIX ICTOYHUKOB TOKa
YUT1, YUT2 cooTBEeTCTBYIOIMNX KaHAIOB, MO3BOJISISl YCTAHABIMBATH HAYAJIbHBIE 3HA-
YyeHUs] ICTOYHUKOB TOKa B HeoOxommMmoMm auarazoHe. Toxu YUT1, YUT2 gasnstorcs
BBIXOJTHBIMH JIJIS1 H3MEPUTEBHOTO TTpeo0pa3oBaTeis M KaTUOPYIOTCS Ha HOMUHAJIBHOE

3HauYeHHEe BXOJHOTO TOKA (HaIPSKEHUs).
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[luranune BXomHOrO Kackaaa npeoOpazoBareliss OCYIIECTBISETCS HUMITYJIbCHBIM
uctounnkom nutanus MITH, nmpeoGpasyromum Hampspkenrne ogHodasznoit cetu 220 B,
50 ' B HeoOXoUMbIe HaIpsKEHUsI TTOCTOSTHHOTO Toka + 12 B. IluTtaHue BBIXOIHBIX
KaHaJOB TOKa OCYLIECTBISIETCS OT COOTBETCTBYIOIINX MCTOYHUKOB MUTAIOLIUX HaIpsi-
xennit MITH1, UITH2 ransBaHW4YecKr HW30JIMPOBAHHBIX IPYr OT ApPyra M MCTOYHHUKA
nuTanus BxogHoro kackamga MITH.

1.6 MapkupoBKka

1.6.1 Ha xpsimmke Kopityca UMeeTcsl STUKETKa C yKa3aHueM BCeX HeoOXOiu-
MBIX [TapaMeTpoOB MpeodpazoBaTelis U KOHTAKTOB MOJKIIOYEHNS BHEIIHUX IeTe.

1.6.2 TlpeobpaszoBaTenu, MpollealIue MPUEMO-CIaTOYHbIE WCIBITaHUS Mpea-
MPUATUS-U3TOTOBUTENS U MEPBUYHYIO MTOBEPKY, UMEIOT KJIEHMO OTAeNIa TEXHUYECKOIO
KOHTPOJISI ¥ TIOBEPUTEIIBHOE KIIEUMO.

1.6.3 Ha TpaHcmopTHON Tape HaHeceHbl MaHUMYJAIMOHHBIE 3HaKu "Bepx",

"Xpynkoe. OctopoxHo", "bepeus ot Bnaru" no 'OCT 14192-96.
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2 CPEJICTBA UBMEPEHU, THCTPYMEHT U TIPUHAJIEXKHOCTH

2.1 Jlns KOHTpoOIIsA, peryaupoBaHus (HACTPOWKH), BBITIOTHEHHs paboT MO TeX-
HUYECKOMY OOCIYKUBAaHUIO U TEKYILIEMY PEMOHTY JOJIKHBI MPUMEHSATHCS CIEAYIOIIHe
TeXHUYECKUE CPeCTBA:

— YCTaHOBKa JJisi TPOBEPKU DJIEKTPUUECKONW MPOYHOCTU HU3OJISIUU C UCIbITa-
TenbHBIM HampsbkeHueMm oT 0,1 mo 3,0 kB cuHycoumansHOl Gopmbl, yactoroit 50 I,
MOITHOCThIO He MeHee 0,25 kB-A, MOrpenHocTbi0 UCMBITATEIbHOTO HAIPSIKEHUS He
ooitee £10 %;

— MEraoMMETp C BEpXHHUM IpefesnoM uzmepeHus He MeHee 100 MOwm, Homu-
HaibHBIM HanpsbkeHreM 500 B, ocHOBHOI norpeimHocThio He 6omee £ 10 %;

— yCTaHOBKa JJIsl TOBEPKU MPUOOPOB Ha MOCTOSIHHOM TOKE C JAMara3oHOM Ha-
npspkeHud ot 0 1o 1000 B u quamazonom TokoB ot 0 10 20 MA; oT -5 10 + 5 MA;

— BOJIBTMETP C JAMANa30HOM U3MEpPEeHHUs HAIpPSKEeHUs] TOCTOSIHHOTO Toka oT 0
1o 1000 B u morpemHocTthio He 6osiee +0,05 %;

— aMImepMeTp C AUana3oHOM M3MepeHUs] MocTosiHHOro Toka oT 0 1o 20 MA u
MOTPeIIHOCThIO He O6oree 0,05 %o;

— MIIJIMAMIIEPMETP C IHANa30HOM HM3MepeHHUs MOCTOSHHOro Toka ot 0 mo 20
MA U1 norpemrHocTbio He 6osee £0,05%.

[Tpumeuanus

1 HcnbiTaTensHOe 000pyAOBaHME JOJKHO OBITh aTTECTOBAHO, CPEJICTBA U3-
MEepeHUI MOBEPEHbI U UMETh JOKYMEHTAIIUIO, TOITBEPKIAOIIYIO0 €€ TOTOBHOCTb.

2 JlomyckaeTcsl MCMOJb30BaTh JAPYTHE CpPEACTBa M3MEPEHUU I 3aJaHus
BXOJIHBIX CHUTHAJIOB, €CJIM MOTPEIIHOCTh 3a/IaHusI He MpeBbIiaeT 1/5 mpeaena ocHOB-
HOM MorpemHocTy npudopa.

3 JlomyckaeTcsl UCIIOJIb30BATh CPEICTBA M3MEPEHUI C TOTPEIIHOCTHIO 3aJaHUs
CUTHAJIOB, HE MpeBbIMaroIiel 1/3 mpenena 0CHOBHOW TOTPEITHOCTH TipeoOpa3oBaTes,
C BBEJIECHHEM KOHTPOJIBHOTO J0ITycka, paBHOro 0,8 OT mpejiena OCHOBHOM MOTPEIIHOCTH
npeodpazoBaressl.

4 Tlpu sKcrutyaraiu npeodpaszoBaresieil BhIMOIHEeHHe paboT Mo TEXHUYECKO-

My 0OCITy>)KMBaHHIO He TpeOyeTcs.
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3 UCITOJIb30BAHUE 110 HASHAYEHUAIO

3.1 Mepsbl Oe3onacHoCTH

3.1.1 K paboram no o6cimyKMBaHUIO M SKCIUTyaTalluu mpeodpazoBareneid J10-
MyCKaIOTCsl CHeIMalIbHO MOATOTOBICHHbIE PAOOTHUKH, MPOILIEIIITNe TPOBEPKY 3HAHUH B
o0beMe, 00s3aTeIBHOM JJIsI JJaHHOUW pabOThI, M MMEFOIIUE TPYIITY IO 3JIeKTpode3omnac-
HOCTH, NPElyCMOTPEHHYIO JI€MCTBYIOIIMMU MPaBUIIaMU OXpaHbl TPyJla MPH AKCILIyaTa-
AU 3JIEKTPOyCTaHOBOK (HampsikeHueM 10 1000 B) u uzyuuBiMe HacTosilnee pyKoBoO-
JICTBO MO AKCIUTyaTaluu.

3.1.2 Tlpu pabote ¢ mpeobpazoBaTesSIMU HEOOXOJUMO IOJIH30BATHCS TOJIBKO
UCITPaBHBIM HHCTPYMEHTOM U 000pYIOBaHHUEM.

3.1.3 3amnpermaercs:

— 3KCILTyaTUPOBATh MpeoOpa3oBaTelu B pekuMax, OTINYAIOIINXCS OT yKa3aH-
HBIX B HACTOSIIEM PYyKOBO/ICTBE;

— BKCIUTyaTHpOBaTh MpeodpazoBaTesid Mpu oOphIBaX MPOBOJIOB BHEITHUX CO-
e IUHEHUII;

— MPOU3BOAUTH BHELIHUE COCITMHEHUS, HE CHSIB BCE HANPSKEHUs, [10/1aBaeMble
Ha IpeoOpa3oBaTeb.

3.1.4 Tlpn momKIIFOYEeHMM NUTAIOIIEr0 HANpPSKEHUs MOCTOSHHOIO TOKa Tpe-
Oyetcs cobt0AaTh MOJISIPHOCTH MOABOJISIIINX TPOBOOB.

3.1.5 B cnydae BO3HMKHOBEHHS aBapUHHBIX YCIOBUN U peKUMOB PabOTHI Tpe-

obOpazoBaresib HeOOXOIUMO HEMEIJIEHHO OTKIIIOUUTh.

3.2 lloaroroBKa Kk padore

3.2.1 Ilpeobpa3oBarenb pacnakoBaTh U yOeAUTbCS B OTCYTCTBUU MeXaHHUYe-
CKUX MOBPEXJIEHUH, B HATMYUU KJleliMa IOBEpUTEIIS.

ITepen HavamoM paboTHl HEOOXOIMMO BbIAEpXKATh IpeoOpa3oBareib B HOp-
MaJIbHBIX yCIIOBUSX He MeHee 4 4. O3HaKOMUTBCS C MAaclnopTOM Ha Ipeodpa3oBaTeNb U
IIPOBEPUTH KOMITJIEKTHOCTb.

3.2.2 Ilpucrynas k pabore ¢ mpeoOpa3oBareseM, HEOOXOIUMO BHUMATEIbHO

HN3YYUTH BCC Pa3aciibl HACTOAIICTO PYKOBOI[CTBa.
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3.2.3 TlpeobpazoBatens ycTaHOBUTH Ha DIN-peiiky miam HermocpeJCTBEHHO Ha
naHes b, Pa3MeTka Mecta KperuieHus mpeoOpa3oBaTesisi TOJDKHA TTPOBOIUTHCS B COOT-
BETCTBUU C YCTAaHOBOYHBIMHU pa3Mepamu, MPUBEISHHBIMH B TIPHIIOKESHUH A.

3.2.4 Tloakimro4YnTh BHEIIHHE IIENU B COOTBETCTBAM C Ha3HAYEHUEM KOHTAKTOB
COCIMHUTENILHBIX Pa3heMOB B KIIEMMBI «ITOJI BUHT», OJTHOKIIBHBIMU TIPOBOJIAMU cede-
HUEM 710 4 MM”, MHOTOKIIIBHBIME 110 2,5 MM~

BHemnne coeguHEHUs BBIIMOJIHUTH B COOTBETCTBUH CO CXEMAaMHU ITOIKIIIOYE-
HUSI, TPUBEACHHBIMY B PUJIOKeHNH B.

3.2.5 Tlepen BKIItOYEeHHEM IpeoOpa3oBaTelis B U3MEPUTENBHYIO 1IeMbh He00XO-
JTUMO TIPOBEPUTH COOTBETCTBHE IMapaMeTPOB M3MEPSEMOH IeTN BXOTHBIM ITapaMeTpam
npeobpazoBarers.

3.2.6 Bce paboThl MO0 MOHTaXy M AKCIUTyaTalluu JOJKHBI MPOBOJUTHCS C CO-
OJrfoIeHreM JTeMCTBYIOIIMX TMpaBWil, oOecneunBaromux Oe3omacHoe oOCIyKHBaHUE U

AKCIUTYaTaIUIo AJIEKTPOYCTAHOBOK.
3.3 Ilopsimox paboThl

3.3.1 Ilpuctynas k pabore c npeobpazoBareseM, HEOOXOIUMO BHUMATEIHHO
U3YYUTh BCE pa3/ieiibl HACTOSIIEr0 pyKOBOICTBA.

3.3.2 Pabora c unrepdeiicamu

3.3.2.1 Pabota nmpeobpazoBateneii no untepdeiicy RS485 obycnaBiuBaercs
anmapaTHBIMUA U TPOTPAMMHBIMH CPEJICTBAMH, IPUMEHSIEMBIMU MTOTPEOUTETIEM.

3.3.2.2 Tlpu obmene mHPOpMaIueld mpeodpa3oBaTeNd SBISIOTCS BEIOMBIMH
yctpoiictBamu (SLAVE). B kauectBe Benyuiero ycrpoiictBa (MASTER) BoicTymaet
IPOMBIIIIEHHBI KOHTPOJIJIEp, KOMIBIOTEP WM aHAJIOTMYHOE YCTPONCTBO, yIPaBIIsIO-
niee 0OMEHOM JaHHBIMU B TUHUU. Ha BegyiemM ycTpoiicTBe JOMKHBI OBbITH YCTaHOBJIE-
HBI TapaMeTphl TUHUU UHTEpdeiica B COOTBETCTBUU C MPOTOKOJIOM OOMeHa.

[IpeoGpazoBatenu obecreunBarOT pabOTy B TUHUU UHTepdelica Mo MPOTOKOIY
Modbus RTU.

ITpoTokon oOMeHa JaHHBIMU MPHUBEAEH B MpUJIoKeHuH [

3.3.2.3 CBs13b C KOMITBIOTEPOM MOXKET OCYILIECTBISATHCS JINOO Yepe3 creluaib-

HYIO TUIaty, JTu0o uepe3 moclieoBaTenbHbli mopt RS232 ¢ mpumMeHeHueMm qOMOIHU-
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TCJIBHOTO YCTpOfICTBa — npeo6pa3OBaTenﬂ ypOBHefI HaIIpPsS’KCHUA CUTHAJIOB ITOCJICJOBA-

TenbHOTrO opta RS232 B ypoBHM HampsbkeHus: cUTHaNoB nHTepdeiica RS485.
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4 TPAHCITOPTUPOBAHUE U XPAHEHUE

4.1. Tpa"cnopTupoBaHue npeodpazoBaTesield JOIKHO OCYIIECTBIATHCS 3aKpbI-
TBHIM JKeJIe3HOJJOPOKHBIM UM aBTOMOOUIIbHEIM TpancnopToM 1o ['OCT P 52931-2008.

[Ipy TpaHCTIOPTHPOBAHWUU CAMOJIETOM TPeoOpa3oBaTENH JOKHBI OBITH pa3-
MeEILEeHbl B OTAIlJINBAEMbIX Fr€pMETHU3NPOBAHHBIX OTCEKAX.

4.2 JKene3HONOpPOXKHBIE BarOHbI, KOHTEWUHEPHI, TPIOMBI CYJI0B, Ky30Ba aBTOMO-
Ouiieif, ucnosib3yeMble NJisi MepeBO3KU Mpeodpa3oBaTesieil MpPakTUYECKU He OJIKHBI
MMETb CJIEJIOB LIEMEHTA, YIS, XAMUKATOB U T.II.

4.3 TpancnoptupoBaHue npeodpazoBaresieil JOIKHO MPOU3BOAUTHCS B COOT-
BETCTBUU C JIEWCTBYIOLIMMH Ha JAHHOM BHJI€ TPAHCIOPTA MPaBUJIAMH, YTBEPKICHHBI-
MU B YCTAaHOBJIEHHOM MOPSIIKE.

4.4 OtnpaBKd MOTYT OBITh MEIKUMH WM MAJOTOHHAKHBIMU B 3aBUCHMOCTHU
OT KOJIMYEeCTBa MpeodpazoBaresiell, OTrpyKaeMbIX B OAUH aJipec.

4.5 YcioBus TpaHCIIOPTUPOBaHUsSI MpeodpazoBaresieil NOIKHBI COOTBETCTBO-
Bath ycioBusM xpanenus 5 (OXK4) mo 'OCT 15150-69.

4.6 Tlpu HEOOXOIUMOCTH OCOOBIX YCIOBUN TPAHCIOPTUPOBAHUS 3TO JOJIKHO
OTOBapUBaTHCS B JOTOBOPE HA MOCTABKY.

4.7 TlpeoOpa3zoBarenu A0 BBEJCHUs] B DKCIUIyaTallMiO CleyeT XpaHUTh Ha
CKJIaJlaX B TPAHCIIOPTHOM Tape MpeAnpusiTUs — U3rOTOBUTENS IIPU TeMIIepaType OKpY-
Karoliero Bosayxa ot mioc 5 a0 mwitoc 40 °C u oTHOcuTenpHOU BiaxkHocTU 80 % mpu
temnepatype mioc 25 °C.

XpaHuTh npeoOpa3zoBaresii B MHAUBUAYATbHOW YIIaKOBKE CIEAyeT MPU TeM-
nepaTtype okpy»karoiiero Bo3ayxa ot mioc 10 no mmoc 35 °C 1 OTHOCUTEIBHON BIIaX-
Hoctu 80 % mpu Temmneparype mitoc 25 °C.

XpaHuTh TpeoOpa3oBaTe Iy 0Oe3 YMAKOBKH clieflyeT TIpH TeMIlepaType
OoKpyXxaroiiero Bo3ayxa or mioc 10 mo mmoc 35 °C M OTHOCHUTENBHOW BIAXXKHOCTH
BO3ayxa He 6oisiee 80 % npu Temmneparype ritoc 25 °C.

4.8 B noMelieHnu AJisi XpaHeHUs] COAEp KaHUE MbUIM, ApOB KHUCIOT U IIEeJo-

Yyel, arpecCUBHBIX a30B U IPYIUX BPEAHBIX MPUMECEH, BBI3BIBAIOLIUX KOPPO3HIO, HE
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JOJDKHO TIPEBBINIATH COJIEpIKaHe KOPPO3MOHHOAKTUBHBIX areHTOB ISl aTMOC(EpPhl TH-
na 1 mo I'OCT 15150-69.
4.9 TlomerieHus AJisi XpaHeHUs! TOKHBI ObITh 000PYIOBaHBI aBTOMATHYECKH-

MH YCTaHOBKAaMH NOKAPHOW CUTHAJIM3ALWN U CPEICTBAMU MTOKapOTYLIEHHUS.

5 TAPAHTUA U3I'OTOBUTEJIA

5.1 'apaHTHiiHBII CpPOK 3KCIUTyaTauuu 24 Mecsila co AHs BBOJa IpeodpazoBa-
TeJs B 3KCIUTyaTalnto. ['apaHTUHBINA CPOK XpaHeHHUs 12 MecsieB ¢ MOMEHTa U3roTOB-
JeHus npeodpazoBaTess.

5.2 M3roToBuTeNb TapaHTUPYET COOTBETCTBUE MpeodpazoBaTelis TpeOOBaHUIM
TexHuueckux ycnoBuit TY 25-7504.216-2011 npu coGar0ieHNH ClIeAyIOINX MPaBuil:

- COOTBETCTBUE YCIIOBUW IKCIUTyaTalluW, XpaHEHUs, TPAHCIIOPTUPOBAHUS W3-
JI0’)KEHHBIM B HACTOSAIIEM PyKOBOJICTBE;

- o0ciyuBaHue Mpeobdpa3oBaTess J0JKHO MPOU3BOIUTHCS B COOTBETCTBUU C
TpeOOBaHUSIMU HACTOSILEr0 PYKOBOJCTBA MEPCOHANOM, MPOLIEALINM CIelHabHOe
obyueHue.

5.3 IloTpebuTenp nuILIaeTCs MpaBa Ha TapaHTUIHBINA PEMOHT:

- Ipy HecoOJTIoIeHnn TToTpeduTeneM TpedoBaHuii 6.2;

- NpA OTCYTCTBHM WJIM HApYyLIEHWU COXPAHHOCTH TapaHTUMHBIX 3THUKETOK

(T1oM0) nmpeanpUsATUS-U3TOTOBUTEIIS.

6 CBEJIEHIMA O PEKJIAMALIMAX

6.1 Ilpu oTkasze B paboTe WJIM HEUCIPABHOCTH IMpeodOpa3oBartelisi B MEpUO
JEeHCTBUS TapaHTUWHOTO CPpOKa MOTpeOuTeNeM MOJKeH ObITh COCTaBIEH aKT O He0OXo-
JMMOCTH PEMOHTA U OTIIPAaBKU MPUOOpa U3TOTOBUTEIIO.

6.2 TlpeoGpa3oBareiu, MOJABEPrIIMecs BCKPBITHUIO, UMEIOIIe HapyKHbIE IO-
BPEXKICHMUS, a TAK)Ke MPUMEHSIBIINECS B YCIIOBUSIX, HE COOTBETCTBYIOIINUX TPEOOBaHUSIM
TV 25-7504.216-2011, He pexkiiaMupyrOTCsl.

6.3 EquHuuHble O0TKa3bl KOMIUIEKTYIOIINX W3ENUA 3JIEMEHTHON 0a3bl He sB-

JISIFOTCS] IPUYUHON IS TTPeIbsBICHUS IITPAPHBIX CAHKITHH.

25



0IT4.140.316
7 YTUIIM3ALIUA
7.1 IlpeobpazoBarend He NPeACTABISIOT OMACHOCTH ISl KU3HH, 3/I0POBBS
JrOJIel U OKpY’Karolled cpeibl Mocie OKOHYAHMSI CpOKa JIKCIUTyaTallud M TMOAJexaT

YTWJIM3alluX 110 TEXHOJIOTHH, HpHHHTOﬁ Ha MpCANpPUATHN, SKCIUTYaTUPYIOIIEM OaHHOC

U37eine.
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[Tpunoxenue A
(0b6s13aTeIBHOR)
OO61mwii B, rabapruTHbIE U YCTAHOBOYHbIE pa3Mephl MpeodpazoBares
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Pucynok A.1 — ["abapuTHble 1 yCTaHOBOUYHBIE pa3Mephl MpeodpazoBarens E8563J1
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Pucynok A.2 —"abapuTHble 1 yCTaHOBOUHBIE pa3Mepbl peodpazoBateneit ESS6JI,

HC UMCIOIINX NCITIOJTHCHHUA C I/IHTep(l)eflcaMI/I
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(pexomMeHIyemoe)
CrpykTypHas cxeMa rpeoOpa3zoBares
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[43

Y2 - nenurens MOH Ha 2;

J1 — nenurelnb;

HNOH — ucToYHMK OMOPHOTO HAMpPSKEHUS;

K — kmrou

HY® — nHuzkovyacTtoTHbIHN GUIBHTP;

YV — ycunurens;

I1 — moBTOpUTED;

ITHT — npeoOpa3zoBaTesb HAMPSHKEHHUS B TOK;
ITHY — npeobpazoBaTesib HaNpsKEHHE-4acToTa;

VI'P1...YI'P4 — y3nb1 raieBaHn4ecKOl pa3Bs3KH;

YU — yzen unrepdeiica;

YUnI1, YUH2 — y3nsel uaTepdeiica;
VII — y3en nporpaMMupOBaHHUS;

O — punbTp;

yn

M

AC/DC — npeo6pa3oBarenb NEPEMEHHOTO HAMPSHKEHHS B MOCTOSIHHBIIN;

DC/DC — npeo6pa3oBareb;
CPU - MUKpOKOHTpOJIIIEP

PBO...PB7, PC6, PC7, PDO0...PD5 — nopra MUKpOKOHTpOJIJIepa

PDO YIrP2 YWu1 |, RS485-1
peo| CPU | PD1
— PD2 YIP3| | YMH2 l«—» RS485-2
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________________________________

Pucynok b.1 — CtpyktypHas cxema npeobpazoBatens E563J1,

MMCIOIINX HMCITOJIHCHUA C HHTGpd)CfIC&MI/I
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<01 BIIT BBEIXOJ 1
“ (BLIH) »OINM » VIP1 dHY1 > VUTI —>
®OHT1 4
15B1 |
HITH1 1? HMOH]1
5B
BBIXOI 2
Cetb SB > L 5
~220B, 50 ' T VI'P2 dHY?2 YUT2
— » UIH | I
DOHT2
15B2 |
UITH2 —|_>—> NOH2
5 b}

B

BIIT — BxoaHas 1emns ToKa;

BIIH — BxogHas nienp HanpsiyKeHus;

OIIVIM — dpopMupoBaTeIh IMAPOTHO-UMITYJIHCHBIH;

YI'P1 — y3en ranbBaHN4ecKO pa3BsA3KH KaHana 1;

VYI'P2 — y3en ragpBaHHYECKOM pa3BsI3Ku KaHaa 2;

OHY1 — ¢punbTp HU3KUX YacTOT KaHaia 1;

OHY2 — puibTp HU3KHAX YACTOT KaHaja 2;

YUT1 — ynpaBisseMblil HCTOYHUK TOKa KaHama 1;

YUT2 — ynpapisieMblid ICTOYHUK TOKA KaHaa 2;

OHT1 — popmupoBatesb HauaIbHOTO TOKA KaHaja 1;

OHT2 — popmupoBaTesls HAYATHLHOTO TOKA KaHaa 2;

NITH — ucToyHMK NUTAIOMKUX HAPSKEHUH BXOJIHOTO KacKaja;
NITH1 — ucTOYHUK MUTAONTUX HAMPSDKEHU KaHama 1;

NITH2 — ucTOYHUK NUTAIOUIUX HAMPSHKEHWH KaHana 2;

MOH1 — ucTouHuK OMOpHOTO HAMPSHKEHMS KaHama 1;

NOH?2 — ncToyHNK ONOPHOI0 HAaPsDKEHUs KaHasa 2.

JInst omHOKaHABHBIX MpeoOpasoBareneit B cxeme otcytctByioT MITH2, CI'P2, ®HY2, ®HT2, YUT?2.

Pucynok b.2 - CtpykrypHas cxema npeodpaszoBateneidt E§563]JI,
He UMEIOIINX UCTIOJTHEeHHsI ¢ nHTepdeiicamu
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[Ipunoxenne B
(obs13aTenbHOR)

Cxema BHEIIHUX TTOAKJIFOYECHU npeo6pa3OBaTeJm

+AOUT2| 13 Brixonnsie
aHaJIOrOBLIE
41 o 5 | +IN -AOUTI >
JIATP CTOMHIK d E8565J1 12 CUTHAaJIbI
s |BxomHOro RS TAOUTT 11
L CHATHaJjIa > )
U <« 3 |[L(+* B2 10 >
T ( :) R% UsB | JomonHuTensHbIi
r,( E 3 2 N('*) A2 9 » g HHTep(beI\;IC
1 | FG R1 8
Bl |7 [B] -
Al | 6 Al IDBM

Al, A2 — o0pa310Bble MUJUINAMIIEPMETPBL;
V — 00pa31oBblit BOIBTMETD;

* . 0603H3‘I€HI/I6 KOHTAKTOB AJI MOAKJIFOUYCHHU A NCTOYHUKOB IIUTAHUA ITIOCTOAHHOT'O TOKA
(12BH, 24BH)

Pucynoxk B.1 — Cxema noakitouenust npeodpazoatens E§562J1,
MMEIOIIIEeT0 UCTIOTHEHUS ¢ MHTepdeiicamu
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Pucynok B.2 — Cxembl noaxitoueHus npeodpazonarens E§563J1,
He UMEIOILEro UCTIONHEeHUs ¢ uHTepdeiicamu
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IIpunoxenue I
(ob6s13aTeIbHOR)
I. IIpoTokos oOMeHa faHHBIMH 110 0ocHOBHOMY HMHTepdeiicy Modbus RTU

B JaHHOM NOKYMCHTC OITUCBhIBACTCA pa60Ta npe06pa3OBaTen;1 B COCTaBE II0JIC-

Bol ceTH ¢ mpoTokosiom Modbus RTU B kadecTBe BeIOMOT0 yCTPOHCTBA.

XapaKTepI/ICTI/IKI/I KaHalla CBA3HU
Kanan cBsa3u HCIIOJIB3YECTCA JJIA CBA3U Hpeo6pa30BaTeJI51 B KAa4€CTBE BE€AOMOTIO

ycTpoiicTBa nosnesoit cetu Modbus RTU u umeeT cremyrolirie XapakTepUCTUKHU:

aleKTpudeckuil nuTepdeiic kanana - RS-485;

THUII KaHalla — aCHHXPOHHBIN;

- CKOpOCTh Tiepenayu naHHbx: 4.8 x6oxd, 9.6 x6ox, 19.2 x6ox, 38.4 x6ox,
57.6 x6ox, 115.2 k6o — ycTaHAaBIUBAETCsI MOJIB30BATEIIEM;

- JUIMHA JIMHUU CBSI3U CeTH — 70 1,2 KM B 3aBUCHMOCTH OT YCTaHOBJIEHHOM
CKOPOCTH Tiepeaun JaHHBIX;

- TUII TWHUH CBSI3W — BUTAs Tapa;

- yucIio npeoOpa3oBaresieil Ha KaHase CBsi3U 0e3 MoBTopuTenei — 32;

- @®opwmar nepegaBaeMoro Oaiita nHbpopmanwu: 1 ctapT-OuT + 8 OUT TaHHBIX
+ mapurter (6e3 mapuTeTa, YeTHBIA MAapUTET, HEUETHBIA MAPUTET — YCTaHABJIMBACTCS
noJib3oBaTesieM) + cton-ouThl (1 UM 2 — yctaHaBlIMBaeTCs MOJIb30BaTeNIeM);

- Jlonmyctumslii aapec: 1...247;

Bce unbopmalimonHble 1 BpeMeHHbIE XapaKTEepPUCTUKU Pealni30BaHHOTO Mpo-
rpaMMOoOii ... MPOTOKOJIa COOTBETCTBYIOT XapaKkTepucTukaM npoTtokona Modbus RTU.

Benytee (master) ycTpoiicTBO 3ampammmBaeT HHMGopMaIuio, GopmMupys 3ampo-
Cchl U1 Befomoro (slave) yctporicTga.

BenoMoe ycTpoiicTBO oTBedaeT BemylieMy yCTPOWCTBY OTBETOM, (popMaT Ko-
TOPOTO OMpejAenseTcs MPOTOKOJIIOM, B cliydyae eclid aJpec B MPUHATOM COOOIIEHUU

COBIIAJI C aJJpeCOM BEJIOMOI0 YCTPOMCTBA.
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Tabmuma I'.1 Conep:kumoe cooOIIeHnsI B KaHAJIe MOJEBOH ceTH

CRC - Hukauyeckas
Anpec Pynkuns Aanupie KOHTPOJIbHAasi CyMMa
8 our 8 out N*8 out 16 6ut

Anpec — ceteBoil anpec npubopa, 1...247. Aapec 0 npeaHazHadeH s MIAPO-
KOBeIIaTeIbHBIX COOOIEHUH, OTBET Ha KOTOphIe IPHUOOpP He (opMHUpPYeT.

@dyuknus — KoA (GYyHKIMU B COOTBETCTBUU C TMEPEUHEM MOAJIePKMBAEMBbIX
byHKIIHIA;

JaHHBIE — TaHHBIC B COOTBETCTBUH C OMMCaHUEM QYHKIINM;

CRC — uuknnyeckasi KOHTpOJIbHAs Cymma cooOleHus1, popmMupyemasi B COOT-

BeTcTBHM co ctangapToM Modbus RTU (CRC16).

Ta6nuna I'.2 Ilepeyens moaaepkuBaeMbix GyHKIUIA

Koa pynkumnu LOMINT T
0x03, 0x04 UteHune perncTpos
0x10 3anuch perucTpoB
0x11 Urenue nneHTudukaropa ycTpoicTa

KOMaHIlbl YTEeHUsI U3 YCTPONCTBA

3anpoc
Taomuma .3
Nms noas Conep:xknmoe

Axapec 1 GaiiT, azpec BeIOMOI0 yCTpOHCTBA

DyHKIUA 0x03 mim 0x04, 1 Gaiit

Crapimast yacTh HAYAJIBHOTO aapeca Crapmmii 6aiiT HavampHOrO agpeca obdJac-
TU PETUCTPOB JJIsl YTCHUS

Muitaamas yacTh HA4aJIBHOTO aapeca Mianmmii 6aiiT Ha4aJIbHOTO ajapeca obJjac-
TU PETUCTPOB JJIsSl YTEHUS

Crapiiast yacTh yMcia perucTpoB Crapumii 6aiiT ynciaa perucTpoB AJIs 4Te-
HUS

Munanias 4acTh 4yucia peTUCTPOB Munanmuii 6aiT yuciaa perucTpoB IJis UTe-
HUS

CRC - nuknudeckasi KOHTPOJIbHAs CyMMa
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OTtBer
Taomuma I'.4
Nmsa noas Conep:xknmoe
Anapec 1 GaiiT, azpec BeIOMOIo yCTpOHCTBA
DyHKIUA 0x03 mim 0x04, 1 Gaiit

Cuyeruuk 0aliT

Yucino 6aiT B MHGOPMALMOHHON YacTH OT-
BeTa (T.€ YKCII0 YUTAEMBIX PETHCTPOB * 2)

Crapiiast 4yacTh IEPBOTO PErucTpa

ConepxumMoro crapiiero Oaiita mepBoro
eTucTpa ISl YTCHUS.

MJ'[aI[]lIaH HacCThb IIEPBOI'0 pErucTpa

ConepxuMoro mutaiaimiero Oaiita mepBoro
erucTpa IS YTCHHUS.

CTapmaH HacCThb IMMOCJICAHETO PETUCTpPa

ConepxxuMoro crapiiero 6airta mociemaHe-
ro perucTpa AJisi YTeHHUs..

Miaaiuas yacTe NOCIEHEro perucrpa

ConepxuMoro Miaamero 6aiTa mociemaHe-
rO perucTpa JJisi YTCHUSI.

CRC - uuknnyeckas KOHTPOJIbHAsI CyMMa

KOMaHIlbl 3alIHCH B YCTPOHMCTBO

3anpoc
Taomuma I'.5
Nmsa noas Conep:knmoe
Anpec 1 GaiiT, azpec BeIOMOI0 yCTPOHCTBA
LONINIE 0x10, 1 Gaiit

Crapiiast yacTh HAYAJIBHOTO ajJpeca

Crapmmii 6aiiT Ha4aJIbHOTO ajapeca ooJac-
TH PETUCTPOB JJIS 3aITUCH

Muitaamas yacTh HA4aJIBHOTO aapeca

Mianmmii 6aiiT Ha4aJIbHOTO ajapeca odJac-
TH PETUCTPOB JJIS 3aITUCH

Crapuias yacTh yMcia perucTpoB

Crapmuii 6aiT yrciia perucTpoB A 3alu-
cu

MJ'[aI[]lIaH HacCThb YUClia PErucTpoB

Munanmuii 6aiiT yKMclia perucTpoB s 3a-
[MHICH

YucJs0 0aT

Uwcio peructpoB st 3anucu * 2

Crapiiast 4yacTh IEPBOTO PErucTpa

ConepxumMoro crapiiero 6aiita mepBoro
eTUCTpa JUIsl 3alHCH.

Muitaamas yacTh IEPBOrO PETUCTPa

ConepxumMoro mutajiiero 6aiTta mepBoro
erucTpa ISl 3aITUCH.

CTapmaH HacCThb IMMOCJICAHETO PETUCTpPa

ConepxxuMoro crapiiero 6airta mocienaHe-
ro perucrTpa JJist 3aIrucH.

Miaaiuas yacTe NOCIEHEro perucTpa

Conepxumoro Miaamiero o6aiTa mociemaHe-
rO perucTpa JJis 3aIucH.

CRC - nuknanyeckas KOHTPOJIbHAsI CyMMa
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OTtBer
Tadomuma I'.6
Nmsa noas Conep:xknmoe
Anpec 1 GaiiT, azpec BeIOMOIo yCTpOHCTBA
DOyHkus 0x10, 1 GaiiT

Crapiiiast yacTh HAYAJIBHOTO ajJpeca

Crapmmii 6aiiT HadaJIbHOTO ajapeca ooJac-
TH PETUCTPOB JJIS 3aITUCH

Muitaamast yacTh HAa4aJIBHOTO aapeca

Mianmmii 6aiiT Ha4aJIbHOTO ajapeca odJjac-
TH PETUCTPOB JJIS 3aITUCH

Crapiiast 4acTh 4Mcia perucTpoB

Crapimii 6aliT yncia perucTpoB isl 3aru-
cu

MJ'[aI[]lIaH HacCThb YUClia PErucTpoB

Munanmuii 6aiiT yKclia perucTpoB s 3a-
[MHICH

CRC - nukianyeckas KOHTPOJIbHAsI CyMMa

KOMaHIla yTeHHs1 WAeHTH(HUKATOPA YCTPOHCTBA

3anpoc
Tab6muma I'.7
Nmsa noas Conep:knmoe
Anapec 1 GaiiT, azpec BeIOMOIo yCTPOHCTBA
DyHKIUA Ox11

CRC - nuknnyeckas KOHTPOJIbHAsI CyMMa

OtBeT

Taomuma I'.8
Nms noas Conepxkumoe

Anpec 1 Gaiit, ajipec BeIOMOro yCTpOICTBa
DyHKIUA 0x11
CueTuuk 0alT 0x04
Nnentudukarop npudbopa 0x04
THun BXOAHOr0 CHIrHAJIA 0-11
Tun BuIXogHoOro curaaJjal 0-3
THn BLIXOAHOTO CHIHAJIAa2 0-3

CRC - nukiandeckas KOHTPOJIbHAs cyMMa

Conepxxumoe 0aliTOB TaHHBIX B OTBETE CMENU(DUYHO IS KaXJIOTO THTIA YCT-

PONCTB.

®dopmMmar oTBeTa A npeodpazosarenss E8563J1 nokazan Bbile
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Coo01enue 00 omuoKe

Taomuma .9
Hmsa noas Copaep:xumoe
Anpec 1 GaifT, azpec BeIOMOIo yCTPOHCTBA
OyHKIUA Kon ¢ynkumm B 3ampoce ¢ ycTaHOBJICHHOM
B cTapiieM OuTte elMHUIIei
Kox ommoxu 1 OaiT
CRC - nuknauyeckas KOHTPOJIbHAsI CyMMa

Koabl omiubook

Tadmuma .10

Kon PacmudpoBka
1 Hegnonyctumast gyHKuus
2 Henonyctumslii agpec JaHHBIX
3 Henonyctrmasi BennymHa JaHHbBIX
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II. ITpoTokoJ 0OMeHa JTaHHBIMH O AONOJHUTeabHOMY HHTepdeiicy Modbus RTU

B nannom nokymeHTe omuchiBaeTcsi pabora mpubopa MO JOMOTHUTEIBHOMY
uHTepdeiicy ¢ nporokosom Modbus RTU B kauecTBe Beayiiero ycTpoiicTaa.

JlononHuTeNbHBIN WHTepdeiic ucmonbp3yeTcs A HeCTaHAApTHOW LUKINYe-
CKOH mepeayn M3MepsieMbIX U\WJIM BBIUMCIISIEMBIX MapaMeTpoB JJisi OTOOpa)KeHus Ha
BHEITHUX UHAMKaTOpax (Hampumep, Tabno nian MUN).

[TapameTpsl paboThl HonoJHUTENLHOTO UHTepPeiica 3anatores oT [IK 1o oc-
HOBHOMY HHTepdeiicy. K takum mapamerpam oTtHocsitcsi: ‘CucmemHvie napamempol
0151 nepedayu no OONoIHUmMenbHoMy unmepgheticy ~ n ‘llapamempuor nacmpotixu nepe-
oauu no oononHumenvHomy unmepgeticy > Tadmuupl .2,

[Ipubop (kak Bexmyllee YCTPOMCTBO) MEPUOJUYECKH OTIIPaBIseT cooOle-
Hue(MaKeT) BO BHelllHee (BeJJOMOE) YCTPOMCTBO, OTBET HE aHATIU3UPYETCS.

Conepxxumoe cooOIlEHHs, BBIBOJUMOTO IO JOMOJIHUTENIBHOMY HHTepdeicy,
3aBUCHUT OT 8blOpaHHO20 npubopa W eapuanma naxkema JJisl BIBOAA MO TONOJHUTENb-
HOoMYy wuHTepdeiicy (111 MU eie 1 OT HOMEPOB MapaMeTpOB, BEHIBOAUMBIX Ha COOTBET-
ctBytomue mudposbie uHaukatopbl {1, 112, I3, a Takxke kod3pduUreHTOB
TpaHChOpPMAITH U pa3pellieHru i o TOKY U HaIPsHKEHUO ).

Onucanne nakera s Ta6uio

Conepxxumoe koMaH bl 3anucl B Tab6isio coorBetcTByeT Tabnume I'.5.

Bo3MOXHBI 1Ba BapuaHTa COJEPKUMOIO COOOIEHUS:

1) nist naHHBIX B opMare BeliecTBeHHOro urcia mno Tabmnwuie 7.6 (BapuaHThI
naketa 0...5),

2) s naHHBIX B opMare BelllecTBeHHOro urcia mno Tabnwuie [7.8 (BapuaHThI

nakerta 6...11) .

Apapec Ha- | Kotuve- | Cuer- CRC - Hue-
PDyHK- JHYecKas
YaJIbHOIO | CTBO pe- YUK JlaHHbBIE
Anapec| uus N KOHTPOJIb-
perucrpa | rucTpoB | OaiT
Hasl CyMMa
g our | 8 our 16 our 16 our 8 our 326uTta 16 our
1) 0x10 | 0x100b | 0x0002 | 0x04 |B3|B2|BI | B0
2) 0x10 | 0x1003 | 0x0002 | 0x04 |BI1 |BO|B3|B2

Anpec — ceteBol anpec, 1...247.
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®ynknus — 0x10, ( ko GpyHKLIHMH 3a1IMCH B YCTPOMCTBO);

Anpec HauajabHOro perucrpa - 0x100b wmm 0x1003;

KosauyecTBO peructpoB — 2;

CueTuuk 6aiiT — 4 (4nciio 6aliTOB JaHHBIX);

JNaHnble — 4 GaiiTa JaHHBIX B COOTBETCTBUHU C (DOPMATOM IpE/ICTaBICHUS Be-
mecTBeHHoro yncna mo Tabmwuia I'.8 wium mo Tabnuie 1.6, (3necs B3, B2, B1, B0 060-
3Ha4YeHUs JJ1s1 6anT3, 6aitT2, 6aiiTl, 6aiiT0 COOTBETCTBEHHO);

CRC — nuknnueckasi KOHTPOJIbHAsI CyMMa cOOO0IIeHus!, GhopMupyemMas B COOT-

BeTcTBHM co ctangaproM Modbus RTU (CRC16).

Onucanue nakera xis MU

Conepxumoe coobiienus ajisi MU coorBetcTByeT Tabnune I'.11.

Ta6muna I'.11 Conepxxumoe nakera ajsi Bbisoga B MU.

Anpec| Oynkuus | CueT4uk Jdannbie CRC - Hukaunye-
OaliT cKasi KOHTPOJIbHAS
cymMMma
8 6ut 8 6ut 8 out 36*16 6ut 16 6ut
0x03 0x48

Anpec — cereBori anpec MU, 1...247,

®yuknusa — 0x03,

CueTuuk 6aiiT — 0x48 (uncio 6alTOB TaHHBIX),

JManuble — 72 Gaiita (mo 2 GaiiTa MaHHBIX JJIs Kaxaoro u3 36 mapameTpoB
MU (cm.Tabnuiy I'.14)),

CRC — nuknndeckasi KOHTPOJIbHAS CymMMa cooOIeHus, popmMupyemasi B COOT-
BeTcTBUM co ctangaproM Modbus RTU (CRC16).

MM wucnonelyercs ans oToOpaxkeHus 3HAUSHU TpeX mapaMeTpoB npeodpa-
30BaTeNIsl: BXOJIHOTO HAIPSHKEHUS WM BXOJIHOTO TOKa M BBIXOJHBIX TOKOB 000MX KaHa-
J0B. B 3aBHCMMOCTH OT BBIOpaHHOTO 8apuaxma nakema 0. evieooa Ha MH naHHble
MOMEIAI0TCsl B MO3ULIMKM COOTBETCTBYIOIIEro napamerpa MU, Hercnosib3yemeble mapa-

MCTPBI 3aJ1at0OTCA paBHBIMU HYIJITO.

39



Tadbmuma .12

0IT4.140.316

Bapuant nakera (s M)

ITapameTp
npeodpaszoBarteJif
00 01 04
MIN120.1 MIN120.2 MU
(DHMIN1.2) (DHMN2 x) YHUBEPCATbHBIN
ITapametp | Homep B | Ilapamerp | Homep B | Homep B makere (3a-
M MaKeTe MU TaKeTe naercs ot 1K)
BxoHoe HanpsikeHue I 26 Ua 0 (Cm.0x0031B Tab:1.2)
BxoH0i1 TOK --“em
BrixoiHol Tok 1 P 6 Ub 1 (Cm. 0x0032 B
Ta011.2)
BrixomHOM TOK2 Q 10 Uc 2 (Cm. 0x0033 B Tab1.2)
KI=1000 32 KI=1000 32 KI=1 32
KU=1 33 KU=1 33 KU=1 33
resl=1 34 resl=1 34 resI=1000 34
resU=1 35 resU=1 35 resU=1 35

[Ipumeuanue. [IpenBapurensHo cieayet 3aaath ot [IK 3HaueHus ko3¢ duiiieHToB TpaHc-
dbopMaluu u paspeieHuii Mo TOKy ¥ HalpsKEHUIO.

3HaueHus] JaHHBIX (OPMHUPYIOTCS B COOTBETCTBUU C KOH(QUTYPHUPOBaHUEM

MU u dpopmynamu, KoTopble Ucronb3ytorcs B MU nnst BeIYMCIEHUS 3HAUCHUN Tapa-

METpOB, IMOJyYaeMbIX OT NMPUOOPOB MpH MpueMe NaHHBIX Thma unsigned short, signed

short (cm. Tabmuiy I'.13) .

Tadomuma .13

ITapameTp

(I)OpMy.J'lbl*

Tox(a3Hbie u cpegHuii)

3u=I131*0.000001*Pa3pemenue no Toxy *KI

Hanpspoxenue(dhasznbie, cpennee
(dazHoe, TUHEHBIE, CpeHee -

HEeTHOe

*KU

3u=I131*0.001*Pa3pemienue no HapsKEeHUIO

MomHoCTh(aKTUBHAS, peaKTHBHAS,
noJsiHasi, pa3Hble, CyMMapHBIe)

3u=1138%0.00001*( Pa3zpemmenne mo Toxy *KI)*
(Pazpemienue no Hanpsixenuto *KU)

COSQ

3u=1131/1000

*
3nech 3H — 3HaUeHHe napameTpa, [131 — momyyaemoe ot npubopa 3HaueHue, o Ko-
TOPOMY BBIYUCISIETCS 3H.

[Tpu npeobpazoBanuu B peanbHbie 3HaueHus: B MU yuutbiBaroTcs:

- macwtad(1:1000 s TOKOB, 4YacTOThI M KOCUHYCOB; 1:100 Ay HanpsHKeHMI;

1:10 nnst MmomtHOCTEH ),

- Pa3pCICHUC 110 TOKY U HAIIPSAKCHHULO,

- K03(hPULIMEHTHI TpaHCPOPMALIIH.
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Tabnuna .14 Cnucok napamerpoB MU

0IT4.140.316

No O6Go3Hauenne na- Tun peructpa
nap. pamerpa B MU

0 Ua

1 Ub @DazHble HANPSHKEHUS unsigned short

2 Uc

3 Ia

4 Ib da3HbIe TOKU unsigned short

5 Ic

6 P CymMapHasi akTUBHasi MOIIIHOCTS [signed short

7 Pa

8 Pb AKTHBHAasI MOIITHOCTH signed short

9 Pc (azbl HArpy3Ku

10 Q CymmapHas peakTuBHas Moil-  [signed short
HOCTh

11 Qa

12 Qb PeaktuBHast MolHOCTH a3kl Ha- [signed short

13 Qc CPY3KH

14 S CymmapHas mosiHasi MOIIHOCTh  [unsigned short

15 Sa

16 Sb [ToxHAs MOIITHOCTH (ha3bl Ha- unsigned short

17 Sc rpy3KU

18 F YacTtoTa unsigned short

19 Uab

20 Ubc JIuHeliHble HanpsHKeHUs unsigned short

21 Uac

22 TC

23 (mycTo)

24 (mycTo)

25 Ur Cpennee dazHoe HanpsbkeHre  [unsigned short

26 Ir CpenHuii TOk unsigned short

27 Ua Cpennee nuHeiHOe HanpshkeHue junsigned short

28 COSQA

29 cos@B Koaddurment momuoct mo  [signed short

30 cospC basze

31 cosQP Koaddunuent momnoctu 060-  |signed short
1R8§%0%1

32 KI Koaddunuent tpancpopmanuu [unsigned short
10 TOKY

33 KU Koaddurment tpanchopmanmu [unsigned short
M0 HANPSDKSHHFO

34 resl Pazpernienne 1o TOKy unsigned short

35 resU Pazpemienne no HanpspkeHuto  junsigned short
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II1. Aapecnoe npocTpancTBo (110 mpoTokoay Modbus RTU)
Tabimua 1. PerucTpsol To1bKO0 AJ1s1 YTeHUs1 (Ucnoavzoeams yuxuyuiro 04)

Anapec (Homep Hasnauenmne ®opmar I[nanasotl PeasbHble 3HAYEHUA
perucTpa) 3HAYeHHu i napaMeTpoB
HN3mepeHHbIC 3HAYECHUSA
0x0000,0x0001 |[M3mepeHHOE 3HAUEeHUE B UMITYJIb- |hopMaT mpejicTaBieHus umciaa unsigned long| unsigned long unsigned long
cax (3a BEIOpaHHBIN TPOMEKYTOK  |(cM. TabII. 5)
BPEMEHH )
0x0002,0x0003 [Tekyrmiee 3HaAYEHUE YaCTOTHI [lepBoIii hopmar mpeacTaBiIeHUsT BEMICCTBEHHOTO float float
qricna (cM. Tabi. 3)
0x0004,0x0005 [Texyriee 3HaYEHUE YACTOTHI Bropoit ¢hopMaT mpeacTaBiieHUs BEIIECTBEHHOTO float float
gucia (cM. Tadi. 4)
0x0006,0x0007 |Texymiee 3Hadenue HanpspkeHust  [[IepBblid popmar npezcTaBieHns BeIeCTBEHHOTO float float
gucia (cM. Tadi. 3)
0x0008,0x0009 [Tekyriee 3HaueHue HapsDKeHUsT  |BTopoii opMar mpencTaBiIeHHs BEIECTBEHHOTO float float
gucia (cM. Tadi. 4)
0x000a,0x000b (Tekyree 3HauUeHUE TOKA [lepBriii hopmar npeacTaBIeHUs BEIIECTBEHHOTO float float
quciaa (cMm. Tabu. 3)
0x000c,0x000d (Texyriee 3HaUYCHUE TOKA BTropoii ¢popMaT mpeacTaBiIeHUs BEIICCTBEHHOTO float float
gucina (cM. Tabi. 4)
0x000e Texymee 3navenne [1TNMI1 unsigned short unsigned short
0x000f Texymee 3nauenne [TMM?2 unsigned short unsigned short
0x0010 Jlnamazon [LIMM unsigned short unsigned short
0x0015,0x0016 [Tekymiee 3HaueHUE BBIXOJIHOTO TO-BTOpoii (hopMar mpecTaBICHUs BEIIECTBEHHOTO float float
Kal qucia ( cM. TabiL. 6)
0x0017,0x0018 [Tekymiee 3HaueHUE BBIXOJIHOTO TO-BTOpoii (hopMar mpencTaBICHHs BEIIECTBEHHOTO float float
Ka2 quciaa (cMm. TabL. 6)
0x0019,0x001a |Texymee 3HadeHHe BXOTHOU "YacTO-BTOpoit dopMaT mpeacTaBiieHUs BEIIECTBEHHOTO float float

ThI B 101X OT 100%-r0 quamaszona

quciaa (cMm. TabiL. 6)
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Anapec (Homep Ha3znauenmue d®opmart JAunana3zon PeanbHble 3HAYEHUSA
perucTpa) 3HAYeHH napaMeTpoB
0x001¢,0x001d |ApxuB TeKymmx U3MepeHHBIX 3Ha-MDopmar mpencraBieHus dwcia unsigned long  unsigned long Hcnone3yrorest 1t Kamuo-
YeHU! B MMITyJIbCaX 3a BbIOpaHHBIH|(cM. Ta0I. 5) POBKH HUKHETO ¥ BEpPXHET0
0x002a,0x002b |[uHTEpBaT mojicueTa 4acToT] 3HTauYe€HUN YaCTOT
(cM.0x0009 B Tabnure?2)
(mocneaaue 8§ u3mMepeHuin)
0x002¢,0x002d |Tekymee 3HaueHue 1O 3aKazaHHOMYBTOpoit hopMaT mpeacTaBiieHUs BEIIECTBEHHOTO float float
rana3ony quciaa (cMm. Tabu. 4)
0x002e,0x002f [Texymee 3HaueHue no 3akazanHomy|llepBblii hopMmaT mpepcTaBiIeHUs BEIIECTBEHHOTO float float
rana3ony quciaa (cMm. Tabur. 3)
NudopmanuonHbie perucTpsbl
0x200..0x209  [Nwms CumBoutel B koaupoBke ASCII(Windows) char[20] ‘E856DJ1 °
0x20a..0x213  |Bepcus 10 == char[20] ‘ver.3.06.9°

Taboauna 2 Peructpol 1is 3anucu/arenus (ucnonv3osamo pyukyuio 03 ona umenus, pynkuuro Ox10 ona 3anucu)

Axapec (Homep Ha3navenmue ®opmar JAnana3oH 3HAYECHHUI PeanbHbIe 3HAYCHUA
perucrTpa) napamMeTpoB
Cucremnble mapameTpbl aisi npuema\nepenadud 1no ocHoBHomy UART
0x800 CerteBoii azpec unsigned short 1...247 1...247
0x801 Howmep ckopoctu unsigned short 1...6 1 — 4.8 Kbox
2—-9.6 K6ox !
3 -19.2 Kbox
4 —38.4 Kbon
5—57.6 Kbon
6 —115.2 Kbon
0x802 [TaputeT unsigned short 0...2 0 — 6e3 maputeTa
1 — YeTHBI apuTeT
2 — HEYETHBIN MapUTET
0x803 Yucno cTomn-out unsigned short 0..1 0 — 1 cTomn-6ur;
1 — 2 cron-6uta
Ve
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CucremMHbIe MapaMeTpbl /A nepeaadn mo gonojHuressHomy UART

0x804 CeteBoit azipec unsigned short 1...247 1...247
0x805 Howmep ckopocTu unsigned short 1...6 Cwm. 0x801
0x806 [Tapurer unsigned short 0...2 Cm.0x802
0x807 Yucmno cTon-out unsigned short 0..1 CwMm. 0x803
0x808 [Tay3a Mex Ty maketaMmu(B Mc) unsigned short 500...10000 0,5...10c
0x000a [Ipu3nak ‘3ampemenue BeiBoga mo | unsigned short O\ 0 — 3amperren
nonosauTensHomy Uart’ 1 — paspenieH
[TapameTpsl HACTPOMKHU TTPeoOpa3zoBaTENs
0x0000 Bri6op tumna npeobpazoBarens unsigned short 0/1 0-HampspKeHust
1-Toka
0x0001 JIuanasoH u3MepeHus BXOJHOTO unsigned short 0..11 0- -75...0...+75MB
CUTHaJIa 1- 0...75MB
2- 0...60B
3- 0...100B
4- 0...150B
5- 0...250B
6- 0...500B
7- 0...1000B
8- 0..5MA
9- 0.20mMA
10- 4.20MA
11- -5...0.5MA
0x0002 Jluanason u3MeHeHus BhIXOAHOro | unsigned short 0...3 0- 0.5MA
curgamnal 1- 0.20MA
2- 4.20mMA
3- -5...0.5MA
0x0003 JInana3oH n3MeHeHns BBIXOmHOTO | unsigned short 0...3 0- 0.5MA
curgaiga? 1- 0.20MA
2- 4.20mMA
3- -5...0..5MA

4y
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0x0004 Jlnana3oH W3MEHEHUS HOMUHAIIb- unsigned short TonbpKO 114 IUAna30HOB W3-
HOTO BXOJHOTO TOKa MEpeHHsI BXOJHOTO CUTHAIa
0-75MB n
-75...75mMB
0x001c,0x001d | MunnMmanbHOE 3HAUYCHHE 3aKa3aH- | BTopoii ¢opMar mpesacraBieHus BemecTBeH- | -9999.0 ...
HOTO JlhanazoHa HOTO YKcia CM. Tadl. 6 9999.0
0x001e,0x001f | MakcumanpHOE 3HaYCHHE 3aKa3aH- | BTopoii ¢opMar mpeacTaBieHus BemecTBeH- | -9999.0 ...
HOT'O JIMana3oHa HOTO YKCa CM. Ta0I. 6 9999.0
0x0006 Pexxum paGoTh unsigned short 0...8 0 — pabGouuit pexxum
1 — xanmu6poka 0% MM 1
2 — kanmu6poBkal 00% IIMM1
3 — xanmubposka 0% [MNM?2
4 — xaymoOposkal 00%I1T1M?2
5—0.125 ot nnana3zona-
MM
6 — 0.25 ot quanazounallliM
7 — 0.5 ot nuanazonalllUM
8 —0.75 ot gnanazonallllIM
0x0007 Komanpa ‘3anmcars 3HaYCHHS unsigned short 0x55 — 3anmucarp
45 AmubpoBok BEprom’ (obeux
CKBaYKHOCTEH 10 000UM KaHaJIaMm)
0x0008 BapuanTt noacuera yactot unsigned short 0...2 0 — rpy60(06€e3 ycpenHeHuni)
1 — ¢ ycpennenueM
2 — CO CrIIaXXMBaHUEM IIIyMOB
0x0009 Bapuant untepBana mojacuera yac- | unsigned short 0...6 0 —100mc

TOT

1 —200mc
2 —250mc
3 —500mc
4 —20Mmc
5 —40Mmc
6 — 50Mc

97
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0x000b

KonmyecTBO HTHOpHPYEMBIX
MJIaIIIAX OUTOB MOJCUUTAHHOM
4acTOTHI (JI/I1 BapuaHTa?2 mojcueTa
‘CO CIVIAKMBAHUEM IIIyMOB’)

unsigned short

0..10

Tonbko Jlns BapuanTa 2 mo-
cueTa yactor!!!

ITapamerpsl HacTpoiiku HIUM

0x000c, x000d | Huxaee 3HaueHue nuamnazoHa yac- | unsigned long (cM.Tabmn.s) unsigned long >=100000
TOT (000186A0h)
(He menpmme 100xI 1)
0x000e,0x000f | BepxHee 3HaueHue quana3zona yac- | unsigned long (cM.Tabmn.s) unsigned long <= 1000000
TOT (000F4240h)

(He 6ompmmie 1MI 1)

1-#1 BeIxox [HIMM

0x0010 Hwxnsist ckBaxknocts [ITMM unsigned short 360 ...1560 'KamubpoBaHHOe 3Ha-
YeHUE
0x0011 | MuHuManbHast HUKHSS CKBaX- unsigned short 360-40...360+40 360 (1mo ymoa4aHuIO)
HOCTh
0x0012 | MakcumanbHas HUKHSIST CKBAXK- unsigned short 1560-40...1560+40 1560 (o ymoiryanmro)
HOCTh
0x0013 Bepxusis ckBaxHocTs [ITMM unsigned short 2360 ... 3560 'KamubpoBanHoe 3Ha-
YeHHUE
0x0014 | MuHEMaTHHAS BEPXHSS CKBaXK- unsigned short 2360-40...2360+40 2360 (110 yMOJTYaHHUIO)
HOCTh
0x0015 | MakcumanbHasi BepXHsIsl CKBaXK- unsigned short 3560-40...3560+40 3560 (1o ymor4aHuio)

HOCTH

2-#1 BeIxon 1HIMM

0x0016 Hwxnss cksaxuaocts HIUM unsigned short 360 ...1560 'KanubpoBanHoe 3Ha-
YeHHe
0x0017 | MuHAMATHHAS HYDKHSISI CKBaJK- unsigned short 360-40...360+40 360
HOCTb
0x0018 | MakcuManbHast HIKHSISL CKBaXK- unsigned short 1560-40...1560+40 1560

HOCTH
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0x0019 Bepxwusist ckBaxknocts [HIUM unsigned short 2360 ... 3560 'KanubpoBanHoe 3Ha-
yeHue
0x001A | MuHMMaTbHAST BEPXHSSI CKBaXK- unsigned short 2360-40...2360+40 2360
HOCTH
0x001B | MakcuManbHas BEpPXHSS CKBaXK- unsigned short 3560-40...3560+40 3560
HOCTh
ITapameTpsbl HACTPOIIKHU Ui epeaaun 1o gonojHuTeabHOMY UART
0x0030 Bri6op npubopa u Bapuant nakera | unsigned short Cr.6aiit: 0 — Tabno, 1- MU, Jlnst Ta6mo ' :
JUUISL BBIBOJIA 110 JOTIOJTHUTEBPHOMY | CT.0aiT - Be1OOp mpubopa Mai.6aiit: 0,6 — BXOTHOE HANPSHKCHHE;
UART MJ1.0QIT- BApUaHT MaKeTa BbI- 0..11(ans Tabmo) 1,7 — BXOJIHOH TOK;
OpanHOTO TMpUOOpa 0..4(nma M) 2,8 - BBIXOAHOM TOK];
3,9 - BBIXOQHOH TOK2;
4,10 — BXOIHOE 3HAYEHHE 110
3aKa3aHHOMY JIMAla30HY;
5,11 — BXOogHOE 3HAUEHHE B
%0;
Jlnst MU 2
0 — maket Ha
MN120.1(BHMHN1.2)
(P.G.I);
1 - maker Ha
MN120.2(3HMHN2 x)
(Ua,Ub,Uc );
2,3 — pe3eps;
4 — makeT I yHUBEpCAIbHO-
ro MU
0x0031 Bre160op HOMEpa JUTsS HHIUKAIAN unsigned short 0-31 NenmapameTpa,.BEIBOJIUMOTO
BXOJTHOT'O 3HAYEHHUSI Ha [[H11
(s maketad MU )
0x0032 Bri6op HOMEpa 7151 MHAMKALIMK unsigned short 0-31 NemapameTtpa,.BbIBOJJUMOTO
3HAYEHUS BLIXOIHOI'0 ToKal Ha 12
o (nns makerad MU )
-
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0x0033 Bre16op HOMEpa T HHMKAITAA unsigned short 0-31 NenmapameTpa,.BEIBOJIUMOTO
3HAYEHUSI BBIXOJIHOT'O TOKa2 Ha 113
(s maketad MU )
0x0034 KosdumuenT TparcdopManumn unsigned short unsigned short 1 (o ymMoT4aHHIO)
TOKa
0x0035 KosdunuenT TparcdopManyumn unsigned short unsigned short 1 (o ymMoT4aHHIO)
HaINpPsHKEHHST
0x0036 Paspermenwne mo Toky unsigned short unsigned short 1000 (mo ymoruanuto)
0x0037 Pa3pelnenne 1o HanpsHKEeHHIO unsigned short unsigned short 1 (110 yMOTIAHHIO)

' s 0...5 — 3Hauenue B popmare float2 (cm.tabm.4) , st 6..11 3navenue B popmare float]” (cM.1a61.6))

© g naketa4(tpebyeTcsl npeaBapuTeIbHOE 3aJjaHie HOMEPOB apaMeTpoB Juist nHauKanuu Ha [{U B cooTBeTcTBUU cO criuckoM napameTpoB M)

Taommua 3. [lepBprii @opmaT npeacTaB/JIeHHs BeNeCTBEHHOT0 YHCJIA.

Peructp ¢ mutagmmm agpecom

Peructp co crapmmm agpecom

Mi1. 0aliT MAaHTHUCCHI Cpennuii 6aiiT MAaHTHCCHI
(Gaiit 0) (Gaiit 1)

Crt. 6aliT MAHTHUCCHI
(Oaiit 2)

Crt. GaliT (MOpsAI0K+3HAK)
(GaitT 3)

Tabauna 4. Bropoii @opmaT npeacrabiieHUsl BelIeCTBEHHOI0 YHCJIA.

PGFI/ICTp C MJIaJIIIUM aIpe€COM

Peructp co crapimmm agpecom

Crt. 6alT (MOpsAI0K+3HAK) Crt. 6aliT MAaHTHUCCHI
(Oaiit 3) (Oaiit 2)

Cpennuii 6aliT MaHTUCCHI
(baiit 1)

M. 6aiiT MAaHTHUCCHI
(Gaitt 0)

Taomuma 5. @opmar npeacrasiaennsi yncia unsigned long .

Peructp ¢ Mmianmmm agpecom

Peructp co crapmmm agpecom

Crapmnii 6aift Cpennuii 6aiiT
(OaiiT 3) (CaiiT 2)

Cpennnii 6aiiT
(OaniT 1)

Mnammuii 6aiit
(6aiit 0)

Tabmuna 6. [lepBrlii popmaT npeacraBiaeHns BemecTBeHHOro uncaa st T

a0J10

Peructp ¢ mutagmmm agpecom

Peructp co crapmmm agpecom

Mi1. 0aliT MAaHTHUCCHI Cpennuii 6aiiT MAaHTHCCHI
(Oaiit 1) (6aiit 0)

Crt. 6aiiT MAHTHUCCHI
(GaiiT 3)

Crt. GaliT (MOpsAI0K+3HAK)
(Gaiir 2)
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