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JlaHHOE pyKOBOJICTBO 110 dKCIUIyaTAI[UX TPeJHA3HAYEHO JJIsl O3HAKOMIICHUS! C
TEXHUYECKUMHU XapaKTepPUCTUKAMHU, YCTPOUCTBOM M IIPUHIUIIOM paboThl Iipeobpa3oBa-
TeJiell U3MEPUTEBHBIX TIepeMeHHoro Toka u Harpspkenus E85490J1 B obbeme, HeoOXo-

JUMOM IS DKCIUIYaTalluH.

1 OIIMCAHHUE

1.1 Haznauenue

1.1.1 IIpeoOpazoBarein U3MepUTEIbHBIC NEPEMEHHOI0 TOKA W HAIIPSIKEHUS
E854DJ1 (nanee — npeobpazoBarein) npeHa3HAYEHBI Uil IMHEHHOT0 IIpeobpazoBaHus
[EPEMEHHOI'0 TOKa U HalpspKkeHus dactoToi 50 [l B 2JeKTPUUECKUX LENsSX ¢ HOMH-
HaJIbHBIM HarpspkenueM 10 500 B B yHH(pUUIMPOBAaHHBIN BBIXOJIHOM CHI'HAJ ITOCTOSH-
HOTO TOKaA.

1.1.2 TlpeoGpa3zoBaTenu IPUMCHSIOTCS JUIS KOHTPOJIS TOKOB M HaIPSHKEHUH
EKTPUYECKUX CHUCTEM M YCTAaHOBOK, JUISI KOMIUIEKCHOH aBTOMaTH3allud OOBEeKTOB
aekTposnepretuku, ACY TII sneproemknx 00beKTOB pa3iuyHbIX OTPACIEH IIPOMBIIII-
JICHHOCTH.

1.1.3 Bosmoxnocth oOMeHa undopmaimeii mo uarepdeiicy RS485 nossonser
WCIIOJIB30BaThL IpeobpaszoBaTelu Juls repeadn uHGOopMalui B IA(POBOM KOJIe B aB-
TOMaTU3MPOBAHHYIO CUCTEMY MJIM Ha IepcoHanbHbId OBM.

[IpeobpazoBaTenu MOIyT UMETh HcHoHeHre Oe3 nnTepdericos RS485.

IIpeo6paszosarenu E854DJ1 umeroT BO3MOXKHOCTH Iepejlauy 1o unrepdency
psijla IToKa3aTelici KadecTBa dJIeKTpodHepruu 1o kiaccy S. Ilepeders uaMepsieMbIX
MoKasarejieil KadecTBa DJIJIEKTPODHEPTHMM B CHCTEMaX MOHHTOpHMHIA KadyecTBa
IIEKTPUAYECKON DHEPIUMU:

- YaCTOTa/OTKIOHEHUE YaCTOThI;

- HAIPsDKEHHE/OTPUIIATEIIEHOC/TIONOKUTENIBHOE OTKIIOHEHMS! HAIIPSDKCHHUS,

- KO3 PUIMEHTBI/CYyMMapHbIH KOI(QOUIIMEHT rapMOHUYECKAX COCTABIISIONIUX
HaIpsHKEHUS; |

- xoabdunpEenTs/cyMMapusiii  kK03(QOUIUMEHT  TapMOHHYCCKUX  TPYIIII

HAITPSDKCHMUS;
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- ko3 duLMeHTh/CyMMapHbI  KOAPGULIMEHT TapMOHUYECKUX IOATPYIII
HaIpsKeHUS;

- K03 GULMEHTh! UHTEPrapMOHUYECKUX TPy HAIPSKEHUS,

- k03pGULMEHTH MHTEPrapMOHMYECKUX LEHTPUPOBAHHBIX  IOJAIPYIII
HATPSHKESHMS,

- CpeHEKBa/IPAaTUYHbIE 3HAYEHUS TAPMOHNUYECKUX IPYIIIL;

- CpeHEeKBa/IpaTUYHbIE 3HAYSHUSI FTAPMOHNYECKUX IOATPYIIII,

- Cpe/lHeKBaIpaTHYHbIe 3HAYEHUS] HHTEPTapMOHUYECKUX PYIII,

- KpaTKOBpeMeHHasl J103a (prukepa;

- JUIUTEJIbHAS J103a (PIIuKepa;

- 0CTAaTOYHOE HanpsHKeHue, NyOuHa U JUIUTENBHOCTD MTPOoBaJia HallPSHKEHHUS;

- MaKCUMaJIbHOE 3Ha4eHue, KOODPUIUEHT U JIIUTEIBHOCTD IEPEHAIIPSIKEHNUS;

- JUTUTEIIBHOCTD MPEPhIBAHUSI HAIIPSDKEHUS.

1.1.4 TIpeoOpa3zoBaTen MOT'YT IIPUMEHSTHCS Il paboOThl B COCTaBe TEXHHUYE-
ckux cpencts atoMubix ctaniuii (TC AC) B cooTBeTcTBUM € KilaccoM 0e30macHOCTH 4
o HIT-001-15.

1.1.5 TlpeoOpa3oBatenyu MOTYT MPUMEHATHCS Ul pabOThl HA MOPCKHUX Cy/ax,
pe/IHa3HAaYeHHBIX JJISI HEOTPaHUYEHHOT0 paiioHa IIaBaHusl.

[Ipeo6GpazoBaTeny, npegHasHAYEHHbIE JJIs SKCIUTyaTalldd Ha MOPCKHX Cylax,
c00TBeTCTBYIOT TpeboBanusM «IIpaBunam kimaccupuKanyuy U MOCTPOMKU MOPCKHUX CY-
noB» Poccuiickoro Mopckoro perucrpa cynoxoncrtsa, «llpaBuiiaM TeXHHYECKOro Ha-
OIIO/IEHHS 33 TIOCTPOUKOM CYOB M U3TOTOBJIIEHUEM MaTE€PHAIIOB U U3JIEJIUH JUIS CYI0B
(Tpunoxenue 13, 14, p.10, 9.1V IIp. PC/TH).

[IpeoOpa3oBaTenu, npenHa3Ha4eHHbIE U SKCILIyaTallu¥ Ha MOPCKHUX Cy[ax,
OTHOCATCS K KIMMaTudeckoMmy ucroadennio OM, kareropus pasMmelnesus 2, uist pado-
THI TIpY Temrepatype oT MuHyc 40 mo wmoc 55 °C ¥ OTHOCUTENBbHON BIaXHOCTH 95%
npu Temneparype miroc 25 °C.

1.1.6 IlpeoGpa3oBaTeiny, UMEIOIIE UCIIONHEHUE ¢ UHTep(eiicaMu, OTHOCATCS
K JBYKaHAJILHBIM M3IEIUSM U UMEIOT IaJIbBAHUYECKYIO Pa3BsI3Ky MEXIY BXOJHBIMU M

BBIXOJIHBIMH LECIIAMMH.
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[IpeobpazoBarenu, He uMmeronue ucrojgnenue ¢ RS485, oTHocATCS K OJIHOKA-
HAJILHBIM U3JICJIUSIM C TalbBAHUYECKOW pa3Bsi3KONW MEXIY BXOJIHBIMA U BBIXOJIHBIMU
LCTISIMH.
1.1.7 IlpeoOpazoBaTeny H3roTaBIMBAIOTCS JUIS SKCIUIyaTallUd B YCJIOBUSIX
yMEPEHHO-XOJIOJIHOTO KiMMata (kiuMaruueckoe ucronnenue Y XJI xareropuu 3 1o
["OCT 15150-69), 0 yCcTOHYUBOCTH K BO3JIEHCTBUIO KIMMATHUYECKUX (aKTOPOB COOT-
BeTcTBYIOT rpyrrie C4 o 'OCT P 52931 u npennasznavueHs! st padoThl B UHTEpBae
temreparyp ot muayc 40 o wmnoc 50 °C u oTHOCHTENBHOM BiaxHoctu 95 % 1pu
remieparype ruioc 35 °C.
1.1.8 TTo ycTOMYMBOCTH K BO3AEUCTBUIO aTMOCHEPHOro JIaBleHus mpeodbpaso-
Batesin otHocsites K rpymre Pl mo 'OCT P 52931-2008 u npejiHasHa4eHs! Uil dKC-
tryaramue npu armochepaom Jjasienun ot 84 0 106,7 xlla (630 - 800 mm pr. ct.).
1.1.9 Ilo ycToMuuBOCTH K MEXaHHUYECKUM BO3JEHCTBUSAM Ipeobpa3oBaTed OT-
HOCSITCSI K BHOPOYCTOWYUBEIM B BUOporpouHsiM, rpyrina N2 o ['OCT P 52931-2008.
1.1.10 ITo crerenu 3amUThl OT MOPAKEHHUS DIIEKTPHIECKUM TOKOM IIpeodpazo-
BaTEIM COOTBETCTBYIOT 00opyoBanuto kiacca 0 mo 'OCT 12.2.007.0-75.
1.1.11 I'To nosxxapuoit 6e30macHOCTH 1peobdpa3oBaTeld COOTBETCTBYIOT Tpebo-
Banusivm ['OCT 12.1.004-91, TpeGoBanusi 00ecrieduBaloTCs CXEMOTEXHUIECKUMHU pellie-
HUSIMU, IPUMEHEHUEM COOTBETCTBYIOIIMX MATEPUAJIOB U KOHCTPYKIIMEH U IIPOBEPKE HE
I10JyIeXKAar.
1.1.12 Crenens 3amursi 1o I'OCT 14254-2015 muist npeobpasosareneit — [P50.
1.1.13 IlpeobpazoBarenu mpejiHasHadYeHbl JUIsI YCTAHOBKY Ha METaJUIMYECKYIO
peiiky mupuHOM 35 MM B coorBercTBHE co cranmaprom EN 50022 wim memocpenct-
BEHHO HA IaHelb.

1.1.14 TIpeoGpazoBarenu He IIpeJHA3HAYEHBI JIJIs YCTAHOBKY U OKCIUTyaTaIluH
BO B3PBLIBOOIACHBIX U ITI0’KapOOIacHbIX 30Hax 110 [TYD.

1.1.15 Ilpeobpazosarenu rpeaHazHavyeHbl JUIs BKIIOYEHHUS! HETIOCPEICTBEHHO
WK Yepe3 U3MepUTEeIbHbIC TPaHC(POPMATOPbI TOKA Y HAIIPSIKCHHUS.

1.1.16 IlpeoOpa3zoBaTenu SBISIIOTCA B3aMMO3aMEHSIEMbIMHU, BOCCTaHaBIMBac-

MbIMHK, PCMOHTHUPYCMBIMH HU3JICIIUAMH.
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1.1.17 Uudopmariusi 06 UCIIOTHEHUH COAEPIKUTCS B KOJIE TIOJHOTO YCIOBHOIO

0603HaYEeHUS:
E8543J1-a—b—-c—-d—-e—f,
rje a — ldanasoH u3MepeHus (npeodpa3oBaHus) BXOJHOIO CUTHAJIA,
b — ycinoBHOe 0003HaueHNE HATIPSDKEHUSI [TUTAHUS:
220BY — yHuBepcajibHOE MUTaHUE: HaNIpsHKeHWe muTanus ot 85 1o 264 B
nepeMeHHOro Toka yactoroi 50 I'u mimu ot 100 mo 370 B nmocrosiHHOTO TOKA;
230B — nanpspkeHue nuTanus ot 85 10 264 B nepemenHoro toka yactotoit 50 Iiy;
12BH — (12+6/-3) B nocTosIHHOTO TOKa;
24BH — (24+12/-6) B nocrosiHHOTO TOKA
¢ — yciioBHOe 0003HaYeHNe Arana3oHa U3MEHEHHUs BBIXO/IHOTO aHaJIOr0BOI'0 CUrHaJa:
A=0...5MA; B=4...20MA; C=0...20 MA;
X — IIPM OTCYTCTBUHU IapameTpa (TOJbKO AJisi npeolbpa3zoBaTelieil, U3roTaBiu-
BaeMbIx ¢ RS485);
d — ycinoBHOe 0003HaUYeHHUe Juara3oHa U3MEHEHUS TOTIOJHUTEIBHOT0 BBIXOIHOTO aHa-
JIOrOBOI'0 CUTHAJa:
X — [IpH OTCYTCTBUU ITapaMeTpa;
A=0...5MA;
B=4...20 MA;
C=0...20 MA;
e — Halm4ue uHTepdeiica:
X — uHTep(eic OTCyTCTBYET
1RS — ogun uaTepdeiic RS485 (ocHOBHOI);

2RS — nBa unTepdeiica RS485 (0cHOBHOM U AOTIOTHUTENILHBIN );

1.24182 dluwogj[) 17.06, 2024

f - cnenuanpHOE WCTIONTHEHHE :

A — 11 DKCIUTyaTalliy Ha aTOMHBIX CTaHIMSX (Kiacc 6e3omacHocTy 4);

OM?2 — gns 5KcmlyaTallud Ha MOPCKUX CyZax;

- [IpY OTCYTCTBUH CIIELIMAJIEHOT0 UCIIOJIHEHUS [TapaMeTp He YKa3bIBAETCS.

[Ipumep:

- 17151 IpeoOpa3oBaTesi, UMEIOIIEro CIeAYIOIMNe XapaKTePUCTUKU: THII IPeod-
pasoBarens E8543J1, nuana3on uzmepenus (npeodpasoBaHusi) BXOAHOro curxana ot 0
no 250 B, nanpsokenue nutanus oT 85 mo 264 B mepemenHoro Ttoka actorod 50 I'ig

mwii ot 100 mo 370 B mocTrossHHOrO TOKa, AMana3oH M3MEHEHHUS BBIXOJHOI0 CHrHala

6
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0...20 MA, onuu wmHTepdeiic RS485, skcruryatanmsi Ha aTOMHBIX CTaHIMSIX (Kiacce
6e3omacHocTh 4)

E8542J1 -0...250B - 220BY - C-x-1RS—-A TY 25-7504.216-2011

- JUIs TIpeoOpa3oBaTelis, UMEIOIIEro CIeAYIOUIHe XapaKTePUCTUKU: THIT ITPe0d-
pasosatest E8543J1, nuanazon nsmepenust (mpeodpazoBaHus) BXOJHOTO curHajia ot 0
no 2,5 A, nanpsbkenue nuranus (12+6/-3)B mocTosHHOTO TOKA, AHANTa30H M3MEHEHUS
BeIXOJHOTO curHana 4...20 MA, oxun uatepdeiic RS485

E8542J1 -0...2,5A -12BH-B -x - 1RS TV 25-7504.216-2011

- JUIs IpeoOpaszoBaTelis, UMEIOIIEro CIeAyIoNUe XapaKTePUCTUKU: THIT TPeod-
paszosareis E8540J1, nuanason nsmepeHus (npeodpa3oBaHusi) BXOJHOTO CUTHaNA OT 75
no 125 B, nanpspkenue nutanust ot 85 o 253 B nepemenHoro Toxa gactotou 50 I'm,
IHana3oH M3MEHEHUs! BbIXOJHOIro curHana 0...5 MA, quanasoH U3MEHEHUS TOIIOIHH-
TENBHOr0 BhIXOAHOrO curnana 4...20 mA, nBa uatepderica RS485, nist sxcrimyaranuu
Ha MOPCKHX CyJax

E8543J1 —75...125B-230B- A - B -2RS-OM2 TY 25-7504.216-2011

- LIt TIpeoOpa3zoBaTelis, UMEIOILIETo CISYIONNe XapaKTePUCTUKH: TUIT ITPeod-
pasoBatesst E®54DJ1, nuanason uamepenus (mpeodpazoBanusi) BXOAHOro curtama ot 0
10 5 A, HanpspkeHue nutaHus ot 85 mo 264 B nmepemennoro toka dactorou 50 I,
Juana3zoH u3MeHeHus BhixoaHoro currana 0...5 MA, otcyrcTBue unrepdeiica RS485

E8543J1 - 0...5A -230B-A-x—x TY 25-7504.216-2011

29 09 2020

- JUIsl IpeoOpazoBaTelisi, UMEIOLIETO CICAYIOIIe XapaKTePUCTUKU: TUII TIPpeod-

\pEBOBaTCJIH E85435J1, nuanazon m3mepenus (mpeodpazoBaHusi) BXOAHOIO CHUTHANA OT
&) 150 no 250 B, nanpspxkenue nutanus oT 85 mo 264 B mepeMeHHOIro TOKa 4acTOTOU
c\\] 50 I'n, nranason u3MeHeHus! BhIXOAHOTO curHana 4...20 MA, oTcyTcTBue untepgeiica
Y RS485

E8549JI — 150...250B - 230B-B—-x—x TV 25-7504.216-2011
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1.2.1 HopmanbeHble yclnoBHs 3KCIUTyaTalMy IpeoOpa3oBaTesieil COOTBETCTBYIOT

3HAYCHUSIM, YKa3aHHBIM B Tabwmie 1.

Tabauma 1

Brusromuii paxrop

HopmanbHoe 3nauenue

Temmepartypa okpykaromiero Bosjayxa, °C 2042
OtHocHTeNbHAs BIQYKHOCTh OKPYXKAIOIIEro Bo3jayxa, %o or 30 xo 80
AtmochepHoe nasnenue, Klla (Mm. pT. €T.) ot 84 o 106,7 (ot 630 o 800)
Wcrounnk nutaHus:

Hanpsbkenue, B 220+ 44

yacToTa, [ 11 50+0,5

@dopma KpUBOH HAIPSDKEHUS HCTOYHHUKA TTHTAHFS

CunycounpanpHas, ¢ KO3 HIHEeH-
TOM HCKakeHus ue Gonee 5 %

Pa6ouee monoxenue npeobpazosaresns

JIioboe

1.2.2 TlpeobpazoBarenu MOryT MMETh AMAIa3oHbl W3MepeHus (npeobpaszosa-

HUs1) BXoJiHOTrOo curHaina B npenenax ot 0 no 500 B wm ot 0 1o 5 A. [lpumeps! auamnaszo-

HOB U3MCPCHMS (Hp&Oﬁp%OBﬁHHH) BXOOHOI'O CHUI'Halia, [uarna3soH USMEHCHHUA BLIXOJHOI'O

TOKa ¥ COIIPOTHUBJICHUE HAI'PY3KH IIPHUBEACHLI B Tabnuie 2.

§ Tabnuua 2 — [Tpumeps! Juana3oHoB usmepenus (mpeobpazoBammus)
0
‘Q ,HHEIHEIBOH HPGOGP%OBaHHﬂ HHaHaSOH H3IMCHCHHS e —_—
[%\ BXOJHOI'0O CHTHala BBIXOJHOTO CHI'Haa, MA HOpMprIOH_Iee Hap P G-
— Py3KkHu He 00
;Q IIEpEMCHHBINA HallpsKEHHE TICpe- BBIXOLL 1 BEIXOX ) JHAYECHHE e, Ot .
\ TOK, A MEHHOTr0 ToKa, B
W 0...125
\Y 0...250 0...5 0...5 5 0...2500
.& - 75...125
NV 150...250
\ 0...100
& 0...125
AN 0...250 4...20 4,..20 20 0...500
\S 0...400 0...20 0...20
A 0...500
» 0..0.5 0.5 0.5 5 0...2500
0...1 -
0...2,5 4...20 4...20 20 0...500
0...5 0...20 0...20

1.2.3 IlpeobpazoBarenn MOI'yT UMETh OJIHOKaHAIBHOE U JByKaHaIbHOE UCIIOJI-

HEeHHe 10 BeIXoAy. Jnama3zonsl mpeobpa3oBaHus BeIXoAa | U BbIXOJ@ 2 BEIOUPAIOTCS He-

3aBUCUMO JIPYT OT Apyra.

HpeOGpaSOBEiTBJ'IH HMEIOT AMAana30Hbl M3MEHEHHUs BBIXOJHOTO aHaJloroBOIo

curHana: 0...5 MA, 0...20 MA, 4...20 MA.
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HNugpopmaruio HeceT cpeHee 3HadeHUe BEIXOAHOTO aHaJIOTOBOI'0 CUrHAA.

1.2.4 IlpeobpazoBarTenu MoryT umers uHTepeicsl RS485 Jjuist cBs3u ¢ BHer-
HUMH ycTpoiicTBamu. B nmpeobpazoBatesne ycraHaBIMBaeTcsi ceTeBoi aznpec ot 1 o 247 u
ckopocTh oomeHa: 9600, 19200, 38400, 57600, 115200 6ox. ITpoTokon o6MeHa JAHHBIMH —
MODBUS RTU.

1.2.5 Hanpsbkenue nwuranus npeoOpazoBarelieil COOTBETCTBYET 3HAUEHHUSIM,

yKa3aHHBIM B Tabumie 3.

Tabnuma 3
Ycnoaoe 0003HaYeHUE Ha-
IPsDKEHUS TUTaHus (TIapaMerTp Hanpspkenue nuranus
b*)
12BH (12+6/-3) B nocrossHHOTO TOKA
24BH (24+12/-6) B nocTosiHHOr0O TOKa
230B ot 85 110 264 B nepemennoro Toka yactoroit 50 I'n
ot 85 5o 264 B nepemenHoro toka yactoroit (50 £ 0,5) ['q umn
220BY
ot 100 0 370 B 11ocTOSHHOTO TOKa
* [TapameTp xoaa ycnmoHoro oboznaueHust E85423JI —a—-b-c—-d—-e—f

1.2.6 MommuocTs norpebiieHus: npeobpaszonaresisiMu He Oosee 6 B-A ot uenn
IUTAHUSL.
1.2.6.1 BxojgHOe COIpPOTUBIECHUE NPU U3MEPEHUH HAIPSDKEHUS MEepEeMEHHOro

toka He Meree (1-0,005) MOwm.

1.2.6.2 Hanpsixkenue Harpy3ku IIpy U3MEPEHUU CHUJIBI TIEPEMEHHOTO TOKA BEJIH-
4YUHOM, paBHOH BepxHeMy npeneny uzMepenus He 6omee 30 mB.

1.2.7 Bpemsi ycraHoBieHusl pabouero pexuma rnpeobOpaszopaTeneil He Oosee
15 muH.

1.2.8 Tlpenen monyckaemoit OCHOBHOM IMPUBEAESHHOM MOTPEIHOCTH Mpeobpazo-
Bateneid paeH =+ 0,5 % OT HOpMUpYIONIETO 3HAYEHHUs BBIXOAHOIO CHUrHAna BO BCEM
JIMara3oHe U3MEHEHUI COIIPOTUBIICHUS Harpy3KH IpeobpazoBaTellei.

IIpenen momyckaemMoro 3Ha4eHWs] OCHOBHOM MOTPEIIHOCTH BBIPAXKEH B BHJE
TIPUBEJIEHHOM MOTPEIIHOCTH.

Hopmupyromee 3HaueHue MpU yCTAHOBIIEHUU I[IPUBEJIEHHOMN ITOTPEIIHOCTH CO-

OTBETCTBYET 3HAYUCHHAM, YKa3aHHLIM B TaGHHIIG 2.
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1.2.9 Tlpenensl normyckaeMbIX JOMOJHUTENBHBIX MOTPEUIHOCTE! Tpeobpa3zoBa-
TeJIeH, BHI3BAHHBIX M3MEHEHHEM BIIHSIONIMX BEJIMYHH OT HOPMAaILHBIX 3HAYEHHU, yKa-
3aHHBIX B 1.2.1, He MpeBBIILIAIOT:

a) £0,4% — mpd W3MEHEHHWH TEMIEPATyphl OKPYIXKAIOIIEro BO3JyXa OT
(20 5) °C o munyc 40 m wioc 50 °C ua kaxusre 10 °C;

6) £ 0,5 % — mpu OTKIOHEHHH OTHOCHUTEJBHOM BIAXXHOCTH BO3/IyXa OT HOP-
manbsHOH (30 - 80) no 95 % npu Temrmeparype wnoc 35 °C;

B) = 0,5 % — Ipu BIMSHUM BHENIHErO OJHOPOJHOTO MAarHUTHOTO IOJIs IEpe-
MEHHOI'0 TOKa ¢ MarHuTHOM uHAyKuuen 0,5 MTn npu camom HeOIaronpuUsTHOM Hallpas-
JICHUM MAarHUTHOTO TTOJIS;

r) £ 0,25 % — npu U3MEeHEeHUHU HarpsKeHUs MATAHYS npeoOpasoBarteneit oT HO-
MUHaJIbHOTO 3HaYeHus 220 B o 264 u 85 B;

1) £ 0,25 % - npu U3MEHEHHH COIPOTUBIIEHUS HATPY3KU B JAHMANIA30HE U3MEHe-
HUS COIIPOTHUBIEHUS B COOTBETCTBUU C Tabiuiei 2.

1.2.10 Bpems ycTaHOBICHUS Bblxonﬁbro curHana npeobpasosaresnei npu ckay-
K00Opa3sHOM M3MEHEHHH BXOIHOTO CHTHAJIAa OT HAYaJBHOTO JI0 JIFOOOTO 3HAYEHHS BHYT-
pH quanasoHa usmepenus (mpeobpazonsanusi) ne 6omuee 0,5 c.

1.2.11 IlpeoGpa3oBarenu BEIACPKUBAIOT Oe3 MOBPEXKICHHM JBYX4aCOBYIO IIepe-
I'PY3KYy BXOJHBIM CUTHaJIOM, paBHBIM 150 % OT HOMHHAILHOIO 3HAYECHUS.

BrIxosHoe HanpshKeHUe Ha 3aKMMaX aHaJOrOBOr'0 BBIXOJHOTO CHIHAJIA MPH ITe-
perpyske He npesbiaeT 30 B Ha MakcuManbHON Harpyske.

1.2.12 TlpeoGpazoBaTesid BBIIEPKUBAIOT KPATKOBPEMEHHBIE MEPErpy3KU BXOJI-
HBIM CHTHAJIOM C KPaTHOCTBIO OT HOMMHAJILHOTO 3HAYEHHUs CUI'HAJla B COOTBETCTBHUHU C
tabnunei 4. BerxonHoe HanpshKeHUe Ha 3a)KMMax [IPH Ieperpyskax He rnpesbiiaer 30 B
Ha MaKCUMaJlbHOM Harpyske.

1.2.13 TlpeobpazoBarenu BEIIEpXUBAIOT 0€3 MMOBPEXKICHUH pa3pblB Harpys3Ku
Ha aHAJIONOBOM BBIXOJI€ IPY HOMHHAJILHOM 3HAYEHMH BXOJHOTO curHaia. Bennyuna na-
NPSDKEHUS Ha pa30OMKHYTBIX BBIXOJHBIX 3aKMMax He npesbimaer 30 B.

1.2.14 IlpeoOpa3zoBatenu COOTBETCTBYIOT TpeGoBaHMio 1.2.8 INpu 3a3eMicHUH

OHOT'O M3 BLIXOIHBIX KOHTaKTOB.
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Tabnumna 4
Tein Kparnocts K Yt JInuTenpHOCT WaTepran
KK o MEXY IBYMS
npeobpazoBares TOK HaIpsHKCHIE Heperpy3oK meperpysicn, ¢ | meperpysxamu, ¢
2 - 10 10 10
[TocnenoBaTensHEBIE 7 . 2 15 60
ey (Toxa) 10 - 5 3 2,5
20 - 2 0,5 0,5
[TapannensHbIe me- i 15 9 0,5 15
i (HanpspKeHHe)

1.2.15 Dnextpuyeckas U30JSIMHUSI MKy BXOAHOM LEIbIO U HENbIO MTUTAHUSI, Me-
JKJly BXOJHOW U BBIXOJHOM LIETISIMU, MEXIY KOPITyCOM M M30JIHMPOBAHHBIMH OT KOpILyca
LEIsMHU BBIAEPKUBAET B TeYeHUEe | MUH JACUCTBUE UCTILITATEIHOTO HAMIPSKEHUS [IPaKTH-

YECKU CHHYCOUIAIBHOM (POpMBI 4acToTo 0T 45 10 65 I'll B COOTBETCTBHM € TabNIULEi S.

Tabsmua 5
Huaneaos npeobpasgranma HcnpiTarensHoe HAlpsHKEHHUE,
BXOJHOTO CHTHaJIa
- He Oonee, B
Ilepemennslil Tok, A HAIIPsDKEHUE NEPEMEHHOro Toka, B
- ¥3...125
150...250 . 1500
0...100
0...125
0...250 1500 (st muranus 12BH, 24BH)
0...400 2500 (nnst nutanus 220BY, 230B)
0...500
0.::0.5
0...1 - 1500
02,5
0...5

1.2.16 DnexTpudeckoe CONMPOTUBIICHUE U30JISIIIUH IIeTIei HE MEHee:

— 40 MOM B HOpMaJNIBHBIX YCIOBUSIX IPUMEHEHUS;

— 10 MOwm npu Temmepartype okpysxaromero Bozayxa mmoc 50 °C u orHocH-
TeIbHOU BiaXkHOCTHU He Oostee 80 %;

— 2 MOM npu Temmepartype OKpy Karomero Bosayxa mmoc (20 £ 2) °C u oTHO-
CUTENLHOM BiIaxHOCTH 95 %.

1.2.17 ITo yCTOMYHMBOCTH K KIUMATUIECKUM BO3LEHCTBUIM MpeobpazoBarenn

IpeAHa3Ha4YeHbl JUISl DKCIUTyaTaluu Npu temmneparype ot munyc 40 o mmoc 50 °C u

OTHOCUTEJIbHOM BliaskHOCTH 95 % 1npu remnepatype 35 °C.

11
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1.2.18 Ilpeobpa3zoBaTenu sIBISIIOTCS TEIUIO-, XOJIOA0-, BIArOIPOYHBIMH, T.€. CO-
XPaHAIOT CBOU XapaKTEPUCTHUKU II0CIIE BO3ACHCTBUS HAa HUX TEMIIEpATypbl OT MUHYC 50
no mioc 55 °C ¥ OTHOCUTENBHOM BIIAXKHOCTH BO3ayxa He Oonee 95 % mpu temmepatype
rtoc 35 °C, COOTBETCTBYIOIIUX MPEAEILHLIM YCIOBUSIM TPAHCIIOPTUPOBAHMUSI.

1.2.19 IlpeoOpa3zoBaTenu B TPaHCIOPTHOW Tape 00JIAAAlOT IPOYHOCTBIO IPHU
TPaHCIOPTUPOBAHUH, T.€. BBIAEPKUBAIOT Oe3 MOBpeXIeHUN B TeueHue | yaca TpamHc-
IIOPTHYIO TPSCKY ¢ yckopeHueM 30 m/c?, wactoToit ot 80 10 120 yapoB B MEHYTY. _

1.2.20 Ilo MexaHMYECKUM BO3JEHCTBUSIM IIpeoOpa3zoBaTeNd SIBISIOTCS BUOPO-
ycroiuuBeIMU U BuOpomnpounsimy, rpymnna N1 no 'OCT P 52931-2008, T.e. npeobpazo-
BaTEJIM YCTOMYMBBI U MPOUYHBI K BO3JCUCTBUIO CUHYCOUIAIBHON BUOpallUK B JUana3oHe
gacToT oT 10 go 55 ' npu ammututyne cmeutenus 0,15 MM.

1.2.21 Ilo 3anuIeHHOCTH OT BO3AEHCTBUS TBEPABIX TEN Mpeoldpa3oBarenu co-
orBeTcTBYIOT Koay IP50 mo ['OCT 14254-2015.

1.2.22 TpeboBanust K KOHCTPYKIUU

1.2.22.1 IlpeoGpazoBaTesin OTHOCATCS K U3LEIUSIM, KOTOphIE He TpebyeTcs pas-
MeIIaTh BHYTPU APYTUX U3AENUM IIPU IKCIITyaTalluH.

1.2.22.2 TIpeoGpaszoBaTeny SABIAIOTCS B3aMMO3aMEHSEMBIMU, BOCCTaHABJIMBAE-
MBIMH, PEMOHTUPYEMBIMU HU3ICHUSMHU, SKCIUIyaTUPYEMBIMU B CTAl[MOHAPHBIX YCJIOBHSIX
IIPOXU3BOJICTBEHHBIX TOMEIIEHUI BHE KUJIBIX JIOMOB.

1.2.22.3 IlpeoOpa3oBaTesin U3roTaBIUBAIOTCS B IIACTMAacCOBOM KOPIIyce ¢ ra-
Gaputamu, He Gonee 70%85,5%x89 mm (70x86%79 MM [ npeobpasopatesiel, He UMEIOIIUX
UCTIOJIHeHUe ¢ uHTepdericamu 1 u3rotoBieHHbIX 10 08.2023 r).

1.2.22.4 Macca npeobpazosareneii He 6onee 0,4 k.

1.2.22.5 BHemHWe IOAKIIOYEHUS BBIIOJHAIOTCA IIPU IIOMOIIH 3aXUMOB
KIIEMMHO¥ KOJIOZIKH, 00eCIeurBaIOIIKX TOAKIIOYSHHEe MEHBIX HIIM aIIOMUHHUEBBIX MPO-
BOJIOB CEYEHUEM:

- JUISI LEeNed MATAHUs U BXOJHOI'0 cUuruajja ot 1,5 MM 110 4,0 MMZ;

- IS 1ernei uaTepdeiica ¥ aHAJIOroBOro CUrHana 1o 2,5 MM,

1.2.22.6 IlpeoGpazoBarenu npeaHazHavYeHbl IS BKIIOYEHHs] HEIOCPEACTBEHHO
WIN Yepe3 U3MEepPUTENbHBIE TPAaHCPOPMATOPLI TOKA U HAIIPSKEHUS.

1.2.23 TpeboBaHus K HAAEKHOCTH

1.2.23.1 Hopma cpenHeit Hapa®OTKM Ha OTKa3 IpeoOpasoBareieil He MeHee

12
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200000 4 B yCIIOBUSIX dKCIUTyaTallUH.

1.2.23.2 Cpennuii cpok ciryx0b1 He Menee 20 Jer.

1.2.23.3 IIpeoOpa3zoBarenu OTHOCATCS K BOCCTAHaBIMBAEMbBIM, PEMOHTHpYE-
MBbIM u3zienusaM. CpeziHee BpeMsi BOCCTAHOBJICHUS Pab0TOCIIOCOOHOI0 COCTOSHUS IPeod-
pa3oBareseli He 6osee 1 4.

1.3 /lono/iHuTe/IbHBbIE MAPAMETPhI U XapAKTEePUCTHKH npeodpasoBaTeei,
npeJHA3HAYEeHHBIX I IKCILTyaTAHH HA MOPCKHX CyJax

1.3.1 Ilpeo6pazoBarenu 1o KIMMAaTUUECKUM BO3JIEACTBUSIM SIBIISIFOTCS:

- TEIUIOYCTOMYUBBIMHU IIPU TeMIiepatype 1iroc 55 °C;

- X0JIOZOYCTOMYMBBEIME ITpU TemmepaTtype munyc 40 °C.

Ilpenensl JolmyckaeMoOW JOIOJHUTENbHOM mnorpemHoctd Ha Kaxzaeie 10 °C,
BBI3BAaHHOM M3MEHEHUEM TeMIIepaTyphl OKPY>KaloIero BO3[yXa B MHTepBajie paboumx
Temreparyp oT HopmanbHO# (20 +2)°C no moboit B npenenax or munyc 40 1o mioc
55 °C, He npesbimiarot 0,5 npenenoB gomyckaeMoid OCHOBHOM MOTPEIIHOCTH.

1.3.2 IlpeobGpazoBarenu Bnaroycroidumssl (rn. 10.5.4.4, a.IV Ilp. PC/TH).

,I[OHOJIHHTCHLHOﬁ IIpU HU3MCHCHHH

ﬂOHYCKaeMOﬁ [MOTpenmHOCTH

[Ipenensr
OTHOCHUTENBHOU BIaXXHOCTH OT HopMaisHOH (30-80) % mpu temneparype (20 + 2) °C no
(95+3)% npu Temneparype (55+3)°C He mnpeBHIIAIOT MPENENOB AOMyCKaeMOH
OCHOBHOM IMOTPEIIHOCTH.

1.3.3 IlpeoOpazoBarenu BUOPOYCTOMYMBEI TpU BO3AEHCTBUM BUOpaluu C
gactoraMmu oT 2 jgo 100w mpu wactorax or 2 mo 13,2Tm — ¢ ammiurynou
nepemenienui £ 1 mm u npu vacrorax ot 13,2 go 100 'y — ¢ yckopenuem 7 m/c? (0,7 g)
(m. 10.5.3.1.4, 10.5.3.2, u.IV ITp. PC/TH).

1.3.4 IIpeoGpazoBarenu SABIAOTCA BUOPOIIPOIHBIMH IIPHU BO3AEHCTBUU BUOpa-

1Y € 4acTOTaMHy, YKa3aHHBIMHA B Taﬁﬂﬂue 6.

Tabnuna 6
JlnmirenbHbIE HCIIBITAHHS ™ KpatkoBpeMeHHbIE UCIIBITAHUS
ITognmnamnazon
AMrmumTyna,
yactoT, I'1 AMILTATYA, MM Bpewms, u -~ 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
* MeToA JUTUTENBHOTO WIH KPAaTKOBPEMEHHOI'O MCIIBITAaHKs BRIOMpaeTes Mo coryacosanuio ¢ Peruct-
poM (110 YMOJTYaHHUIO — KPATKOBPEMEHHBIE HCIIBITAHMUS).

1.3.5 IlpeoGpa3oBareny yaapoyCTOHUUBEI IIPU BO3AEUCTBUM YApPOB IIOOYEPEIHO

o 2
B KOKJIOM U3 TPEX B3AWMHO IePIIEHIUKYIIPHBIX HaTpaBlIeHu# ¢ yckoperueM 50 m/c” (5 g),

13
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JuateneHOCThIO OT 10 mo 15 Mc, yrcnoM yziapoB B KaxkaoM HampasieHuu — 20, gacrora
ciefoBanus yaapos ot 40 o 80 muH (1. 10.5.3.3, ©.IV IIp. PC/TH).

1.3.6 IlpeoOpaszoBaTenu ucnbiTaHbl Ha OOHApy)XEHHE PEe30HAHCHBIX YacCTOT
(m. 10.5.3.1.4, 10.5.3.2, 4.1V IIp. PC/TH).

1.3.7 TlpeobpazoBaTenu yCTORYMBEI K BO3AEUCTBUIO COJISTHOTO (MOPCKOI0) Ty-
mana (1. 10.5.4.6, 4.IV Ilp. PC/TH).

1.3.8 IIpeobpazoBaTenu yCTOHUMBBIMUA K HArPEBAHMUIO.

1.3.9 TpeboBanus mo ycrowunBocTd K paguonomexam (m. 10.5.3.1.4, 10.5.3.2,
4.1V Ip. PC/TH)

1.3.9.1 Jlns npeoGpa3zoBartens, pa3mMeniaeMoro B MalllMHHBIX U JPYTUX 3aKPITHIX
[IOMEIIEHUX Cy/[Ha YPOBHU HAIPSHKEHUS! PaIMOIIOMEX, CO3aBaeMbIX B LIETISAX MUTAHUS U
BBO/1a-BbIBOJIa, HE MPEBBIIIAIOT CIEAYIONTUX 3HAUEHUH B IHana3oHax 4yacToT:

- ot 10 mo 150 xI'1 — ot 120 mo 69 nb (MxB/m);

- ot 150 go 500 xI'y — 79 nb (MxB/m);

- ot 500 xI'u mo 30 MI'u — 73 nb (MxB/m).

JList u3amMepenus: ypoBHS pailuonioMex JA0JIKEH UCIO0JIb30BaThCsl SKBUBAJIEHT Ce-
TH U KBa3UIMKOBBIA npueMHuK. [lIuprna nonockl mporyckanus MpueMHUKa IpH U3Me-
peHusix B yacToTHOM auanazose ot 10 mo 150 xI'u momxHa ObiTe 200 I'11, a B yacToT-
HoM auamnaszoHe oT 150 xI'ig go 30MI'11 — 9 k1.

1.3.9.2 JIna npeoGpazoBarens, pa3MeIlaeMOro B MAalllMHHBIX U JAPYTHX 3aKphbl-
TBIX ITOMELIEHUAX YPOBHU CO3[aBa€MOr0 MEKTPOMArHUTHOTO I10JIs1 paiOIIOMeX Ha pac-
CTOSIHUU 3 M OT M3/IeNusl He IIPEBBILIA0T CIEAYIOLUMX 3HAaUeHUN B JUaria3oHax 4acToT:

- ot 150 xI'u o 30 MI'n — ot 80 o 50 nb (MxB/m);

- o1 30 MI'ty o 100 MI'1; — ot 60 mo 54 nb (MxB/m);

- ot 100 mo 1000 Mru — 54 nb (MxB/m);

- ot 1000 o 6000 MI't; — 54 nb (MxB/m), 3a uckmroYeHHeM quanazoHa ot 156
o 165 MI'u, roe ycranasnusaercs 24 n1b (MxB/m).

Jns M3MepeHuMit [OKEH MCIIOJNB30BATHCS KBA3WUIIUKOBBIA W3MEPHUTEIbHBIN
npuemMHuK. [lluprHa monockl mpomyckaHusl IpUeMHUKa B juarna3oHe 4yactor ot 150
k['1y 1o 30 MI' u ot 156 o 165 MI' nomkHa 01Tk 9kI'11, 2 B quana3zoHe 4acToT oT 30
po I5S6 MI'muor 165 MI'umo 1 I'Tp— 120 I 11.

1.3.10 IIpeoGpa3oBareny COXpPaHSIIOT pabOTOCIOCOOHOCTH IIPH BO3AECUCTBUU
ANEKTPOCTATHYECKUX pa3psaaoB (1. 12.6.15.5 4. IV IIp PC/TH):

- C aMIUTATY0# 6 KB ISl KOHTAaKTHOTO paspsiaa;

- ¢ amrutuTynoi 2 kB, 4xB, 8 kB a5 Bo3gymisoro paspsza,

14
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- KOIM4YeCTBO paspsAnoB: 10 pa3panoB /it KaXk10i MONOKUTENEHON U OTpHILa-
TEJIbHOU ITOJISIPHOCTHU Pa3psIoB.

IIprmeuanne — B cilydae yCIIEITHOTO MPOXOXKICHUSI UCIIBITAHUM HANPSHKEHUEM
8 KB mis Bo3ymHOro paspsima, UCIBITAHUS BO3AYIIHBEIM PaspsioM HampshkenueM 2 kB
1 4 xB MoryT He MpOBOAUTHCS.

1.3.11 Ilpeo6paszoBaTeny st oGecreueHns SIEKTPOMATHUTHON COBMECTUMOCTH
B 9aCTH BO3JEHCTBUS ITOCTOSTHHOTO U nepeMeHHoro (50 ['1y) MarHUTHOro moJisi COOTBET-
CTBYIOT Kjlaccy 2 o0Opy/JOBaHUsSI B COOTBETCTBUHU C TpeGoBaHMsAMHM MyHKTa 2.2.1 yacTtu
XI IlpaBun knaccuuKanuy 1 IOCTPOHRKH MOPCKUX CYIOB.

IIpeobpazoBaTeny B HOpMabHBIX YCIOBHUSIX ITPUMEHEHHUS 00JIaIal0T YCTOMYMUBO-
CTBIO K BHEUIHMM OSJICKTPOMArHUTHBIM IIOMEXaM [0 KPUTEpUIo (PyHKIMOHHPOBaHUS A
(mm. 10.6.4, 12.5.15, 9.1V Ilp. PC/TH), T.e. mpeo6pa3oBaTein npoosnKarT paboTaTs BO
BpeMsI U I0C/I€ MCIIBITAHUM Ha BO3JEWCTBUE BHEIIHUX DJIEKTPOMATHUTHBIX INOMeEX 0e3
yXYALEHNs paboTOCIOCOOHOCTH WK TOTePH (PYHKIIMOHAIBHOCTH.

1.3.12 TIpeobpasoBarenu obnanaror rpudocroiikoctsio (. 10.5.4.7, 4. IV Ip.
PC/TH).

1.3.13 Ilo 3amuIIEHHOCTH OT BO3JEHCTBHS TBEPABIX TeJ MPeoOpazoBaTed Co-
oTBeTcTBYIOT Koay IP50 mo I'OCT 14254 (1. 10.5.5, 4. IV IIp. PC/TH).

1.3.14 Ilpeobpa3zoBaTenu He NpeHa3HAuYEHbI JUIsi YCTAHOBKH Ha XOJI0BOM MOC-
THKE, BOJNIN3H paluOHABUTAI[MOHHBIX IPHOOPOB.

1.4 JlononHHUTE/ILHBbIE APAMeTPbl U XapaKTePUCTHKH Npeolpa3oBaTeeii,
npeaHasHaYeHHBIX s dkcnnyaTanuu Ha AJC (knace 6ezonacHoctH 4)

1.4.1 IIpeoGpazoBarenu obecreunBalOT YCTORYMBOCTE K MEXAaHUYECKUM BO3/IEH-
CTBUSIM B COOTBETCTBMM ¢ rpymnmnod M38, celicMocToMKOCTE 8 O6amioB 110
['OCT 17516.1-90.

ITpeoOpaszoBaTenu oTHOCATCS K I Kareropuu CeMCMOCTOMKOCTH B COOTBETCT-
Buu ¢ HIT-031-01.

1.4.2 IlpeobpaszoBaTenu SBISIOTCS BUOPOYCTOUIMUBBIMH.

1.4.2.1 IlpeobpazoBarenu paboTOCIIOCOOHBI MPU BO3NEHCTBUH CUHYCOU/IAIBHOM
BUOpaLMy C [apaMeTpamMu, yKa3aHHbIMU B Tabiuile 7 (ceficMuveckasi HarpysKa).

1.4.2.2 IlpeoGpazoBarenu paboTocrmocoOHBI IPU BO3JEHCTBUH 10 TPEM B3aKMM-
HO-TIEPIIEHAUKYJIIPHBIM OCAM CHUHYCOMJJIbHOW BUOpaluy B iManasoHe 4actot ot 0,5 1o
100 I'y ¢ yckopermem 40 m/c® (4 g) u BpeMeHeM Bo3zieiicTBus He MeHee 80 ¢ 110 Kax10ii

OCH (3KCIUTyaTallMOHHAs CHHYCOU/IalbHast BUOpaLs ).
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Tabyuma 7
3HavyeHue mapaMeTpa ]
HaumeHnoBanue napamerpa JUIS TAara3oHa 4acToT, 11y
or2 a0 10 |ot 10 go 15|ot 15 mo 30|ot 30 o 100
[Ilar o yacrore, I'11 10 1,0 2,0 10,0

Yckopenne, m/c” (g)

B FOPU30HTAIILHOM HaIpaBJIeHUU 5(0,5) 3,5(0,35) | 1,2(0,12) | 1,2(0,12)
B BEPTUKAJIbHOM HallpaBJICHUHU 3,5(0,35) | 2,5(0,25) | 1,2(0,12) | 1,2(0,12)
Bpems BBIAEPIKKHM Ha KaXKI0W 4acToTe, ¢ 60,0

1.4.2.3 Ilpenensl jpomyckaeMod JOTOJIHUTENbHOM NMOTPEIIHOCTU, BBI3BAHHOM
BO3/IeMiCTBHEM BUOpallMy, HE MPEBBIAIOT IIPE/IeJIOB JOIyCKaeMO OCHOBHOW NPUBEICH-
HOW NOI'PEIIHOCTH.

1.4.3 IIpeoOpazoBaTen SBIAIOTCS BHOPOIPOYHBIMM II0 TPEM B3aUMHO-
NEPIIEHUKYISIPHBIM OCSIM IIPU BO3JIEWCTBUM CUHYCOMJIAJIbHOW BHOpauuu ¢ napamerpa-
MU (9KCIUlyaTallMOHHAs CUHYCOUAalIbHAsi BUOpanus):

— nmana3oH yactot oT 0,5 no 100 I'm,

— yexopenwue 80 M/c” (8 g),
— BpeMsi CyMMAapHOTO BO3/I€MCTBHUSI I10 TPEM OCsIM He MeHee 6 4.

1.4.4 IlpeoOpazoBaTenu SBISIOTCS YAApPOIPOYHBIMU 110 TPEM B3aUMHO-
[EPICHAUKYJISIPHBIM OCSM B IIECTH HAMpaBIEHUSX MPU BO3AEUCTBUM MHOTIOKPATHBIX
yIapoB C apaMeTpamMu (MHOI'OKpaTHBIE y1apbl, UMUTUPYIOLIXE TPAHCIIOPTHBIE HArPy3KU
B coctase obopynoBanus ADC):

— yckopenue 140 m/c* (14g),
— JUIMTENIbHOCTh UMILYJIbca yCKOpeHus oT 2 j1o 20 mc,

— CYMMapHO€ KOJIH4YECTBO YAapOB II0 MIIECTH HAIIPaBJICHHAM HE MCHEC

6000 £ 10.

1.5 YcrpoitcTBO M npuHIMI paboTHI
1.5.1 YerpoiictBo u npuHUUI paboThl mpeobpa3zoBarteseil, UMEIOIUX UCIOJIHE-

HUE ¢ UHTEepdencaMu

1.5.1.1 KoHCTpyKTUBHO MpeoOpa3oBaTesii BLIIIOJHEHb! B KOPITyCce /I IIIUTOBO-
ro MonTtaxa (pucyHok A.l mpunoxxeHuss A) U npenHa3zHa4YeHb! 151 ycTaHOBKK Ha DIN-
peliky IUPUHOM 35 MM MIIM HEIIOCPECTBEHHO Ha NaHensb. [ ycTaHOBKU IpeoOpa3oBa-
TEJIA UMEIOT KOMIUIEKT MOHTaXXHBIX YacTei.

1.5.1.2 TlpeoGpa3oBareiib COCTOUT U3 CJIEYIOIIMX OCHOBHBIX Y3JIOB: KOpImyca,

KPBIIIKKA KOpITyca, KIEMMHUKOB IJis MOAKIFOYEHUA BHEIITHUX ueneﬁ, OJ0Ka W3 IIATEI
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M3MEPUTENILHON U IIJIaT aHAJIOTOBBIX BBIXOJOB (O[HA HMIIM JBE B 3aBUCHMOCTH OT HCIIOJI-
HeHs). BIIoK KpermmTest K KPBINIKe KOpITyca IBYyMsI CaMOPE3aMH.

1.5.1.3 Ha nmaTe u3MepuTeNbHOM PacrionoKeHbl BXOIHbIE eI , Lenu Ipeobpa-
30BaHUsI U IMUTAHUS, LA(DPOBBIE BEIXOAEI OCHOBHOTO M JOIMNOJHUTENILHOIO HHTEp(EiicoB
RS485. Ha nnate aHamoroBbIX BBIXOJIOB PACITONIOKEHBI LN BLEIXOJAHOIO KaHaaa aHalo-
rOBOT'0 CUTHAJA.

1.5.1.4 KneMMHHUKH JUIsI TTOJK/IIOYEHHUS] BHEIIHUX LENeH, 00ecIIeunBaloT KOH-
TaKT ¢ MOABOISUIMMHU IpoBojamu. Kaxasiil 3akuM obecrieunBaeT MOAKIIIOUEHUE MeJl-
HBIX WK aJIOMUHHEBBIX POBOJIOB cedenneM ot 1,5 MM’ 10 4,0 MM’ (B 3aBHCHMOCTH OT
LeNny NoJAKIoueHus, cm. 1.2.22.5).

1.5.1.5 KpsImka xopiryca Kpenmurcss K KOPILyCy NP MTOMOIIM YETHIPEX BHUHTOB
(camopesoB) M2,5.

1.5.1.6 CrpyktypHas cxema mpeoOpazoBarefiedl NpuBeleHa Ha pHcyHKe b.l
npuioxeHus b. BXonHol curuan B BUJie IEpPeMEHHOI0 TOKA WIIM HaIllpsDKCHUs IepeMeH-
HOT'O TOKa IIOCTyNaeT Ha BXOJAHOM aenutens Hanpspkenws [ wnu tpanchopmarop Toka
COOTBETCTBEHHO.

Qunstp @1 mpenHazHaueH I YMEHBIIEHUS BIUSHUS BLICOKOYACTOTHBIX I1O-
MeX. Ycunurens Y yCHIMBAET CUTHA ZI0 ONTUMAIBHOTO 3HAYEHUS JUISI BCTPOEHHOI'O B
mukpoxonTposiep CPU ALIT

Berpoennsrit ALIIT umeer quanazon BXOAHBIX curHanos oT 0 go + Uggg, cieno-
BaTEJbHO CUTHA JOJDKEH OBITH IOJOXUTEIbHBIM. J[JIs1 U3MEPEHHUs] CUTHAJIOB TepeMeH-
HOI'O TOKa B 3TOM ClIy4ae HeoOXOAMMO YPOBEHb HYJEBOI'O BXOJHOI'O CUTHANA MOBBICUTE
10 Y2 Ugy max OTHOCHUTENBHO oOmied Toukd. JlaHHOe TpeOGoBaHHE peanu30BaHO Ha y3JIe
ornopHoro Hanpspkenust Uy, u gemurens U, /2.

VY3en nporpaMMupoBaHus NpeHa3Ha4YeH JJIsl [IePBOHAYAILHOIO IIPOrPaMMHUPO-
Banusg CPU. Vsen nuranua AC/DC (DC/DC) npennazHaden [uisl OpraHu3aluy ITUTaHUs
OT CETH IIPOMBIIIEHHON YaCTOTHI ¥ CETU BCIIOMOTaTeJILHON ITOCTOSIHHOIO TOKA.

Crabumuzatop CT dopmupyer neobxomumoe s (yHkiuonuposanusi CPU
HaIpsDKEHNUE.

BreixojiHble aHANOroBble KaHAJIbl UAEHTUYHEI 10 CXeMOTEXHUKE U Peau30BaHbI
Ha npuHuuie gemonyisinuu [[MMMM-curnana, nocrynaemoro or CPU uepes y3ibl rajnspa-
Huyeckoi paspaskam YI'P1 u YI'P2. JlemogynupoBaHHBIN CHUTHAN B BUZE IOCTOSHHOTO
HAIPSDKEHUS Yepe3 BCIIOMOTaTeIbHEIN yeruTeNnb Y2, Y3 nocrymnaeT Ha rpeoOpa3oBare-

U HaIIpsSDKEHUE-TOK, PopMHUpYsI aHaJIOroBele curHaimsl Aoutl u Aout2.
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[Tpeobpazosarenn DC/DC1 u DC/DC2 npennasHadeHsl s (GpopMUpOBaHUsI
HaNpPsDKEHUS! ITUTaHUs TallbBAaHUYECKU Pa3BsI3aHHbBIX MEX 1y co00M aHaloroBbIX BbIX0JI0B
U OCTaJIbHBIX IIETIeH.

V3nel uarepdeiicoB RS485(1) u RS485(2) npennasnavens! st paboTel B C€TH
RS485 no mporoxoiry ModBus-RTU u mutatorcst oT rajbBaHUYECKU pPa3Bsi3aHHbLIX MC-
TOYHUKOB — npeobpazosateneit DC/DC3 u DC/DCA4.

1.5.2 YcrpoiicTBO M NMpUHIKIT paboThl MpeodpazoBaTesie, He UMCIOLIUX HC-
noJiHeHue ¢ uHTepdeiicamu

1.5.2.1 KoHCTpYKTUBHO ITpeodpa3zoBaTeiy BBIIIOJHEHB! B KOpIlyce IS IIUTOBO-
ro MOHTaXa M IpeHa3Ha4YeHbl Uil ycTaHoBKH Ha DIN-peliky mupuHoi 35 MM MM He-
MocpeJICTBEHHO Ha maHenb. OO6muit By, rabapuTHbie U YCTAHOBOUYHBIC pasMephl IIpUBe-
JIEHBI Ha pUCYHKe A.2 TIpHIIOKeHus A.

1.5.2.2 IlpeobpazoBaTenb COCTOUT U3 CIEAYIOIUX OCHOBHBIX Y3JIOB: OCHOBa-
HUsl, KPBIIIKK, BUHTOBBIX 3)KMMOB JJIsl MOAKIIIOUEHUs] BHEIIHUX LEMen, IIaThl yIpas-
JIeHUs, TPUKPEIUIEHHONW K KpBILIKE, IUIAThl aHAJIONOBBIX BBIXOAOB, YCTAHOBIEHHBLIX Ha
iaTe yrnpaBJieHUsL.

1.5.2.3 Ha rutare yrnpaBiieHUs] pacIiONIOKEHBbI: UCTOYHUK MUTAHMS; BBIXOJHbBIE
LEI1; UCTOYHUK OIIOPHOTO HAIIPSDKEHMS; MUKPOKOHTPOJLIEP.

Ha rutate aHajioroBoro BBIXO/a PACIIOJIOKEHBI: Y3€l IraJlbBAaHUYECKON pa3BsI3KHu;
uctouHuk nutanust; punetp LIWMM; yecunurens BBIXOAHOIO TOKA.

1.5.2.4 BuHTOBbBIE 32)KUMBI [JIS TIOAKIIIOYEHNST BHEITHUX Iierei, o0ecriequBaioT
KOHTAKT C MOJABOJSIIMMH MpoBojamu. Kaxapli 3a)kuM obecrieuuBaeT IOAKII0YEeHHE
MEIHBIX WK aIIOMUHUEBBIX IIPoBOAOB ceuenurem ot 0,08 mo 2,5 MM’

1.5.2.5 Kopryc BBIMOJNHEH U3 MJIACTMACCHl U COCTOUT U3 OCHOBAHUSA W KPBIIIKH.
Kppiika xopiryca KpernuTcst K OCHOBAHUIO IMPU [OMOILX YETBIPEX BUHTOB.

1.5.2.6 CrpykrypHast cxema IpeoOpa3zoBarenieil NpusejieHa Ha pucyHke b.2
npuioxenus b.

M3mepurenbHble mpeodpa3zoBaTelid 1Mo Crocody mpeodpasoBaHus SABISIOTCS 0)1-
HOKaHAJIIbHBIMH BBIIPSIMUTEILHBIME TIpeoOpa3oBaTessiIMK, pPEaIM3yIOIIMMHU T10JIy4YeHHEe
CpeAHEeKBaJIPaTHYHOIO 3HAUEHUSI U3MEPSIEMOTI0 CUTHAJIA TIEPEMEHHOTO TOKA U HAIIPSDKCHUSI
C MOCJIeIYIOIIAM TIPeoOpa3oBaHUueM UX B YHU(PUIIUPOBAHHBIE CUI'HAJILI IIOCTOSHHOIO TOKA.

W3mepsieMblil TOK (HanpsbKeHUeE) IMOJaeTcs Ha 3aXKMMBI BXOJHOM LENH TOKa
(manpspxenwnst) BLT (BLIH), npezncrasisionero coboil ©3aMepUTeIbHbIA TpaHCPOpMaTop

TOKa (M3MEPUTENIbHBIA TpaHcGOpMaTOp TOKA C JIOIOJHHUTENLHLEIMUA PE3UCTOpPaMH B T10-
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CJICJIOBATENBHOM LIENU JUIsl U3MEPEHUs] HANpPSDKEHUsI), Harpy»KeHHbI Ha HU3KOOMHOE
COIIPOTHBIIEHHE M O0ecIedMBaIOlIMi rajibBaHUYECKOe pa3j/ieJieHue BXOJIHBIX M BBIXOJI-
HBIX 1[eTed peodbpazoBaTesi.

Curaan, NpornoplUUOHANIBHBIA TOKY (HANpPsHKEHUIO) B U3MEPUTENILHON 1enu, ¢
BBIXOJ[a U3MEPUTENBHOr0 TpaHchopmaTopa MOJaeTCsi Ha YCUIIUTENb, a C YCHIIUTENs Ha
Bxoa ALIIT mukpokoHTpoILIEpa.

C Beixosia mMukpokourtposuiepa B Buje MM ¢ jumMTEeNbHOCTBIO HUMITYJIbCA,
IIPOIIOPLIMOHAIBHO 3HAYEHUIO BXOJHOIO CHUTHaja I0JAaeTcs Ha y3ell IajIbBAaHUYEeCKOU
pasBsasku YI'P ympasisemoro ucrounuka toka YUT

Tox YUT sBnsiercss BEIXOAHBIM JJIsI U3MEPUTENBEHOIO IpeolOpa3oBarelist U Ka-
mOpyeTcsi Ha HOMUHAIBHOE JCHCTBYIONIee 3HAUCHUE BXOJIHOTO TOKA (HAIIPSIKEHMS).

Ilutanue ocylIecTBISAETCS OT YHUBEPCAIBLHOIO MCTOYHMKA ITUTAHUS IIPU IIUTa-
uuu ot cetd U o DC/DC npeoGpazoBatesieil Ipy MUTAHUU OT LEIH TOCTOSHHOI'O TOKa C
HanpspkeHuem + 24 B, + 12 B.

1.5.3 B mpeoGpazoBaTensix MpUMEHEHbl YHUBEpCAIbHbIE UMITYJLCHBIE MCTOY-
HUKHU MTUTaHUsI, uMeronue 60sbon nyckoBod Tok (pu Uy, = 220 V o 20 Iey € juin-
TCIIBHOCTBIO IO 2 ms). HpH IMPUMEHEHHH aBTOMaTHYCCKHUX BBIKJIIOUaTeIel clienqyer
IIPUMEHUTD BBEIKIIIOYATENH ¢ AJIEKTPOMATHUTHRIM pacienurenem kinacca D (mo 20-A).

[Ipu nuTaHUM OT CHUJIOBOM JIMHUW, UMEIOUEH 3HAYUTENLHYIO MHIYKTHBHOCTH
(MarHuTHBIE ITyCKaTelu, pelie, KaTylUIKd UHAYKTUBHOCTH) MM OPOCKM TOKa B MOMEHT
BKJIFOUeHUsT (AaCHHXPOHHBIE JABUrATENIM, €eMKOCTHAs Harpyska) HeoOXOJAUMO IPUMEHUTH
TOKOOIPAaHUYUBAIOIIME PE3UCTOPBI C MOIIHOCTHIO He MeHee 10 BT u ¢ HOMHUHAILHBIM
snadendeM 50-100 Om B uenu nuTaHus Wi ceTeBble GuibTphl. IIpu rpynmnosom mnura-
HUHM MOXKHO IMPUMEHHUTH CTaOUIIH3aTOP HAIIPSHKEHUS.

1.6 MapkupoBka

1.6.1 Ha KphIIKe KOpIIyca HMEeTCsl STHKETKa C YKa3aHHUeM BCeX HeOOXOAMMBIX
napaMeTpoB mpeoOdpa3oBaTeliss i KOHTAKTOB MOJAKIIOYEHHS BHEITHUX IIETEH.

1.6.2 IIpeoOpazoBarenu, npollelIne IIPHEMO-CIaTOYHbIe WCIBITAHUS IIpe/i-
MPUSATHSA-U3TOTOBUTEINS U MIEPBUYHYIO IOBEPKY, UMEIOT KJIEHMO OT/eNia TeXHUIECKOro
KOHTPOJISI ¥ IIOBEPUTEIIBHOE KIIEUMO.

1.6.3 Ha TpaHCHOpTHON Tape HaHeCeHbl MaHHITY/IALUMOHHBIE 3Haku "Bepx”,

"Xpymnkoe. Ocropoxno", "bepeus ot Bnaru" no I'OCT 14192-96.
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2 CPEJICTBA U3MEPEHUU, MTHCTPYMEHTEI U ITPUHA JIJIEXXHOCTH

2.1 JIjst KOHTPOJIsl, PeryJMpoBanus (HACTPOUKH), BBIMIOJIHEHUS PabOT M0 TEXHMU-
4ecKOMY OOCIYy)KMBAaHHUIO U TEKYIIEMYy PEMOHTY OJDKHEI HpHMeHHTBCH CIIeJlyIOIIHe TeX-
HUYECKHUE CPeICTRa!

— YCTaHOBKa I IIPOBEPKU 3JIEKTPUYECKON IPOYHOCTH H3OJLSILUK C HCIIbITa-
TenbHBIM HanpspbkeHueM oT 0,1 no 3,0 kB cunycoupansHo#t opmsl, gactotoir 50 I,
MOIIHOCTBIO He MeHee 0,25 kB'A, morpenrHocThIO UCTIBITATEILHOTO HANpPsKeHusT He 00-
nee £10 %;

— MEraoMMeTp ¢ BEpXHUM IpezenoM u3MepeHus He MeHee 100 MOwm, Homu-
HalbHBIM HanpspkeHueM 500 B, ocHoBHOM nmorpemnoctsio He 6osnee £ 10 %);

— yCTaHOBKa JJIsl MOBEPKU NPUOOPOB HA IIEPEeMEHHOM TOKE C JMala30HOM Ha-
npsoxerust ot 0 1o 500 B, wactoroit 50 I'm u nuamazonom TokoB oT 0 1o 1 Aj; ot 0 o 5 A;

— BOJITMETP € AMalla30HOM M3MEpEeHHs! HAIpsHKeHMsI ItepeMeHHoro toka ot 0 1o
600 B u norpemnoctsio He 6onee +0,1 %;

— aMIepMeTp C JAuarna3oHoM M3MepeHus repemMeHHoro Toka ot 0 go 6 A u mo-
rpemHocThio He O6osee 0,1 %;

— MIUTHAMIIEPMETP C IMaNa30HOM U3MEPEeHHs MOCTosTHHOro Toka ot 0 1o 30 MA
u norpeiHocTsIo He 6ornee +£0,05%.

[Ipumeyanus

1 JlomyckaeTcsi MCIONB30BaTh JPyrHe CpEJCTBA M3MEPEHHH Julsd 3a/aHus
BXOJIHBIX CHUTHAJIOB, €CJIM IOIPEIIHOCTh 3a/laHusl He NMpeBhIaeT 1/5 mpenena 0CHOBHOM
IIOTPEIIHOCTH ITpeoOpa3oBaTersl.

2 JlomyckaeTcs WCIOb30BaTh CPEACTBA M3MEPEHHH C IOrPEIIHOCTHIO 3a/IaHusI
CUT'HAJIOB, He TpeBhlaonied 1/3 mpenena OCHOBHOW IOrPEIIHOCTH Mpeobpas3oBareris, ¢
BBEJICHUEM KOHTPOJILHOTO JoIlycka, pasHoro 0,8 oT mpejeiia OCHOBHOM MOTPEIIHOCTH
npeobpazoBaTers.

2 HWcnplTaTenbHoe 000pyA0oBaHUe JJOJDKHO OBITh aTTECTOBAHO, CPE/CTBA U3Mepe-
HUI [TOBEPEHBI M UMETh JTOKYMEHTAIIUIO, TOATBEPIKIAIONIYIO €€ TOTOBHOCTb.

3 Tlpu skcruryaraiuu npeobpaszoBatelieil BRIIOIHEHHE paboT 110 TEXHUIECKOMY

o0cmy )KUBaHUIO HE TpebyeTcs.
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3 UCITOJIb3OBAHUE 110 HASHAYEHUIO

3.1 TpeboBanust Ge3onacHocTy

3.1.1 K paboram 1o o6ciry)kMBaHHIO M SKCIUTyaTaluu peobpazosareiei [oryc-
KaloTCsl CHeMAaIbHO [TOATOTOBJIEHHbIE paOOTHHUKH, IPOLIEIIAE IPOBEPKY 3HAHUNA B 00h-
eme, 00s3aTeNbHOM JUIS JTaHHOW paboThl, ¥ UMEIOIKE IPYIILY 110 JIEKTPO6E30acHOCTH,
NPelyCMOTPEHHYIO JACHCTBYIONIMMHY IIPABUIIAMUA OXPaHBI TPy IPH IKCILIyaTal[dH dIIeK-
TPOycTaHOBOK (HanpspkenueM ;10 1000 B) i usyqwsiime HacTosiiee pyKoBOJCTBO 0 dKC-
[UIyaTaly.

3.1.2 Ilpm pabote ¢ mpeobpazoBarensiMu HeOOXOUMO IIOJIL30BATHCS TOIBKO HC-
[IPaBHBEIM MHCTPYMEHTOM U 000pYI0BaHUEM.

3.1.3 3anpenraercs:

— 9KCINTyaTUpPOBaTh NPeodpazoBaTelld B PeXXUMax, OTIHYAIONIMXCS OT yKa3aH-

HBIX B HaCTOAIIEM PYKOBOJICTBE;

- 9KCINTyaTUpoBaTh npeobdpazoBartesiu mpu oOpsIBaX POBOIOB BHEHIHUX COEJU-
HEHUWIH;

— IIPOU3BOJIUTL BHCIIHHE COCAHMHCHUsI, HEC CHAB BCE HAalIPSDKEHMHSI, I10/1aBacMble

Ha rpeoOpazoBareib.
3.1.4 Tlpw rmoaKIoYeHnH MUTAIOMIETO HAPSDKEHUS [IOCTOSIHHOTO TOKa Tpebyercs
CO0JII0J1aTh OJISIPHOCTE TIO/IBOJISIIUX IIPOBOJIOB.

3.1.5 B ciryyae BO3BHHKHOBEHUS aBAPHUHBIX YCIOBUM U PEXKUMOB PabOTEI IPe0d-

pa3oBaTeiib HCOGXOJIHMO HECMCIJICHHO OTKIIIOYHUTL.

3.2 IloaroroBka Kk pabore

3.2.1 llepejt BBepenueM 1peobpazoBaTessi B HKCIUIYATAIMIO Heo0XoiumMo ybe-
JIUTBCS B HAJIMYUU TIOBEPUTEIILHOIO KileMa, a TakKe B OTCYTCTBHU MEXaHHYECKHX I10-
BpeX/IeHHUM KopIryca rpeodpazosareiis. Ilepen Hawanom paboTel HEOOXOIMMO BBIIEPIKATE
peobpasoBaTeib B HOPMAIBLHBIX YCIOBUSIX He MeHee 4 4. O3HAKOMUTECS C TIACTIOPTOM Ha
peoOpa3zoBarTesb U IPOBEPUTH KOMIUIEKTHOCTD.

3.2.2 IlpeoGpazosarens ycranasiuBaercs: Ha DIN-peiiky wim HelocpeacTBeHno

Ha ITaHCIIb.
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3.2.3 PasmeTka mecra KpeluleHus rmpeoOpa3oBarelisi J0JDKHA [TPOBOJAUTECS B
COOTBCTCTBHMHU C YCTaHOBOYHLIMU pasMepaMH, IIPUBE/ICHHBIMU B Ipuioxenuu A. Kpe-
IJICHHE JIOJDKHO OBITH IIPOU3BE/ICHO TIIATENEHO, O3 IIEPEKOCOB.

3.2.4 BHenIHMe COEJMHEHUS BHIIIOJIHUTL B COOTBETCTBMM co cxeMamu B.1, B.2
npujioxenus B.

3.2.5 llepen BxiroueHueM mpeoOpasoBaTeliss B U3MEPUTENLHYIO Lelh He00X0M-
MO IIPOBEPUTH COOTBETCTBUE IIapaMETPOB U3MEPSEMOM 1€ BXOJIHBIM I1apaMeTpam Ipe-
obpasoBarelisl.

3.2.6 Ilpu 1moJIKIIIOYEHUH U3MCPUTEIBHBIX U MMUTAIONMX IIeNel HeoOX0MUMO co-
Oinonath Mephl 6¢3011aCHOCTH, U3JI0XKEHHBIE B TIozpasjieie 3.1 nacrosmiero PykoBojicria.

IIpw mpoxiiazixe U3MEPHUTENBHBIX JIMHUH CIIE/yeT BBIAEISTH UX B CAMOCTOSTEIIb-
HYIO Tpaccy (MJIM HECKOJIBKO TPACC) U pacliojiaraTh OTAEIBHO OT CHIIOBBIX U JIPYTUX Kabe-
JICH, CO3JIAIONIUX BBICOKOYACTOTHBIC M UMITYJIbCHBIE ITOMeXH. JlIMHa U3MEpUTENLHBIX JIH-
AW JIOJDKHA OBITH MUIIMMAJILHOM. M3MepuTelbHbIe JIMHHA PEKOMCH/TYETCS DKPAHUPOBATE,
DKpaH IOAKIOYaTh K 3asemiienuio. [lpu 3azemiienun HeoOXouMo obecreduTs XOpoImii
KOHTAKT 9KpaHa ¢ 3JIEMCHTOM 3a3eMJICHUSI.

[Turanne x mnpeoOpaszoBaTensiM PEKOMEHJIYETCsS IMOJBOIUTH IPOBOJAMMU MHIIH-
MajibHoU JumHel. [Ipyn nuranum npeobpaszoBaresieit OT CETH IEPEMEHHOTO TOKa IOJKIIIO-
YCHHE [ICIICH 1LIMTalusl CICJLYCT 1IPOU3BOJIMTD K JIMHWU, HE CBSI3aHHOW C IIMTAHUEM MOIIHO-
ro CHJIOBOTO 00opytoBanus. Harpsbkenue nuraHusi, K3MEPEHHOE Ha KOHTAKTAX COEMUHU-
TEJILHOTO pazheMa IpeodpazoBaTellst, JODKHO COOTBETCTBOBATh 3HAYEHHIO, YKA3AHHOMY B
tabiare 3.

Pexomemuyercst ycranaBiuBaTh (MILTPHI CETEBBIX IOMEX B JIMHHUIX THTAHUS
npeobpasoBareicii, a KOHTaKThl paboyero 3a3eMiIeHUs 1peobpazoBarelel MoIKIoYarTh K
9JIEMEHTY 3a3€MIICHMUSI.

3.2.7 Bce paboThl IO MOHTaXXy M 9KCIUTyaTalldH JIOJKHEI IIPOBOJUTLCS ¢ COOIIIO-
JICHHEM JICHCTBYIOUUX IpaBuJil, obecrieunBaronux Oe3oracHoe oOCIy)KHUBaHUE U IKC-

LUIYaTalrio JICKTPOYCTAHOBOK.
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3.3 llopstox paboTsl

3.3.1 Tlpucrynas x pabore ¢ npeobOpasoBareieM, HEOOXOAMMO BHUMATEIILHO
U3YYHUTE BCE Pa3/ielibl HACTOSIIEr0 pyKOBOJICTBA.

3.3.2 Pabota c unrepdeiicamu

3.3.2.1 Pabora npeobpazosareieii o unrepdeiicy RS485 obycnasimBaercs aii-
[apaTHBIMU U IIPOTPAMMHBIMH CPEJICTBAMH, IPUMEHSIEMBIMU 1T0TPeOUTEeIIeM.

3.3.2.2 Ilpu obmene uHpOpMAaImeil peodpazoBaTeiy IBISIOTCS BEIOMBIMHA YCT-
poricteamu (SLAVE). B kauectBe Bejmymero ycrpoiicrBa (MASTER) BoicTymaer mpo-
MBIIUICHHBIA KOHTPOJUIEP, KOMIIBIOTED HIIM AHAJOTHYHOE YCTPOMCTBO, YIPAaBISIOIIEe
0OMeHOM JIJaHHBIMK B JIuHEM. Ha Bejymiem ycTpoHcTBe JIOJDKHBI OBITH YCTAHOBJIEHBI T1a-

paMeTpsl JIMHUK UHTepdeiica B COOTBETCTBHH C IIPOTOKOJIOM OOMEHa.

[IpeobpazoBarenu obecrieuuBaioT paboTy B JUHUE HHTep(delca Mo MpOTOKOIY
Modbus RTU.

[lporokoir obMcHa JlaHiBIME IIPUBEJICH B ITPHIIOXKEHH |
3.3.2.3 CBsi3p ¢ KOMUIBIOTEPOM MOXKET OCYIICCTBISATHCS JIMOO Hepe3 clierualib-

HyIO IUIaTy, JInOo 4epe3 rocleyoBareinbubiid moptT RS232 ¢ npuMenenuem JIOTIONHATE b

HOTO YCTDOIL;ICTBa e Hp@OﬁpﬂBOBaTCH}I ypOBHBﬁ HallpsXKEHHUSI CUTHAJIOB ITOCJIE0BATCIILHO-

ro rniopra RS232 B ypoBuu HanpspkeHust curnajios uarepgeiica RS485.
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4 TPAHCIHOPTHUPOBAIME U ITPABUJIA XPAHEHWSI

4.1 TpancnioprupoBaHue IpeoOpa3oBaTesieil JODKHO OCYIIECTBISTHCA KPHITHIM
YKEJIE3HOJIOPOXKHBIM MIJIM aBTOMOOMIILHBIM TpaHcoproM 1o I'OCT P 52931-2008.

Ilpu TpanCIIOpTHpPOBAaHHK CaMOJIETOM IMpeoOpa3oBaTeNy JIODKHBI OBITH pa3Me-
HICHbBI B OTAIUIMBACMBIX NEPMETU3UPOBAHHLIX OTCEKAX.

4.2 JKenesnoJopoXKHBIC BaroHbI, KOHTEHHEPHI, TPIOMBI CYJI0B, Ky30Ba aBTOMOOH-
JICH, WCIIOIB3yeMbIe JUIS TIePEeBO3KH IpeoOpa3oBaTeliell MPaKTUIECKH HE JOJDKHBEl UMETh
CJIEJIOB LIEMEHTA, YIJIsl, XUMUKATOB U T.II.

4.3 TpancuoprupoBanue rpeoOpa3oBaresieid JIOJDKHO IPOU3BOIUTLCS B COOTBET-
CIBHHU C JICUCTBYIONIMMH Ha JIAHHOM BHJIC TPAHCIIOPTA IPABHIAMH, YTBEPIKJACHHLIMU B
YyCTaHOBJIEHHOM TIOpsIJIKE.

4.4 OrnpaBKu MOTYT OBITh MEJIKUMH M MAJIOTOHHAKHBIMU B 3aBUCHMOCTH OT
KOJIMYecTBa IpeobpaszoBaTeliel, OTrpyKaeMbIX B OJIMH aJipec.

4.5 YcioBus TpaHCIIOPTHPOBAHUSI Ipeobpa3oBaTelieil JOIDKHBI COOTBETCTBOBATE
yeaonusiv xparenust S (0OXK4) o I'OCT 15150-69.

4.6 llpu nHeobxouuMocTU 0COOBIX YCIIOBHM TPAHCIOPTHPOBAHMS ITO JOJDKHO
OroBapuBaThCs B JIOTOBOPE Ha IMOCTABKY.

4.7 1lpeobpaszoBarenu Ji0 BBEJICHUS B SKCIUIyaTAIMIO CIIEJyeT XPaHUTh Ha CKJIa-
JlaX B TPAHCIIOPTHOMW Tape IPEAPUSTHs — U3rOTOBUTEIS IIPU TeMIlepaType OKpyKaroiie-
ro Bozayxa ot mmoc 5 go mioc 40 °C u orHocutensHoi Biaxknoct 80 % rpu Temiiepa-
Type 1moc 25 °C.

XpanuTh 11peobpazoBaTesid B UHIMBUIYAIbHON YIIAKOBKE CJICYET IIPU TeMIle-
patype okpyxaromero Bosayxa ot mitoc 10 jgo mwimoc 35 °C 1 OTHOCUTEIIBHOUM BIIAXKHOCTH
80 % rpu Temrreparype 1wmnoc 25 °C.

4.8 B momemenun sl XpaHEeHUs! COJIepXKaHUe IIBIIH, [TapOB KHCIOT U INeNI0YeH,
arpecCUBHBIX I'a30B W JIPYTUX BPEAHBIX IPUMECEH, BBI3BIBAIOIIUX KOPPO3HUIO, HE JIOJDKHO
IPCBLINATEL COJIEp)KaHKe KOPPO3MOHHO-aKTUBHBIX areHTOB JUIsl arMoc(epsl Tuma 1 1o
['OCT 15150-69.

4.9 Tlomemenust Juisi XpaHeHusl JIOJDKHBI OBITH 000PYHO0BaHLI aBTOMATHYECKUMHU

YCTaHOBKaMu II())KE!pIIDﬁ CUI'HaJIM3alliH | CPCJICTBAMU TOXKAPOTYIICHHL.
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5 TAPAHTUN U3I'OTOBUTEJISI

5.1 I'apanTuiiHblil CPOK 3KCIUTyaTanuu 24 Mecsiia co JHs BBOZa IpeobpazoBsare-
JIst B 9KCILTyaTanuro. ['apaHTHIHHBIN CpOK XpaHeHus 12 MecseB ¢ MOMEeHTa U3rOTOBIICHUS
1npeobpazonarers.

5.2 Wsrorosurellh rapaHTHPYeT COOTBETCTBHE IpeobpazoBareisi TpeOoBaHUSM
TeXHUYECKUX ycioBuil TY 25-7504.216-2011 npu coOmioeHuu CiielyIoNuX MpaBmiI:

— COOTBETCTBHE YCIIOBHM KCIUIyaTalluH, XPaHEHHUs, TPAHCIIOPTUPOBAHUS W3-
JIOYKEHHBIM B HACTOSIIIEM PYKOBOJICTBE;

— obcimyXuBaHue IpeoOpazoBaTelis JOJDKHO IIPOU3BOJMTECS B COOTBETCTBUH C
TPeOOBAHUIMK HACTOSIETO PYKOBOJICTBA IIEPCOHAIIOM, IIPOIIEIINM ClIENHAILHOE 00Y-
YCHHE.

5.3 Ilorpeburens numaeTcs mpapa Ha rapaHTUHHBIA PEMOHT:

- 1IpU Hecobuojienuu norpedureiiem Tpedbosanni 6.2;

- 1P OTCYTCTBUHA WIIM HAPYIICHHH IIOMO HPCATIPUATUAN-U3TOTOBUTECIIA.

6 CBEJIEHMS O PEKJIIAMAIIMAX

6.1 Ilpu orkase B pabore wiiM HEMCIPABHOCTH TpeodpazoBaTelis B MEPUOJL Jei-
CTBHS TapaHTUMHOTO CPOKa I10TpeduTeneM JIOJDKEH OBITh COCTABIIEH aKT O HEOOXOIUMO-
CTH PEMOHTA U OTIIPABKHU MPUOOpPa U3TOTOBUTEIO.

6.2 Ilpeobpa3zoBarenu, 10JIBepriirecs: BCKPbITHIO, UMEIOLME HapyXKHbIE 1TOBpe-
XKJEHUS, a TaKKEe ITPUMEHSIBIINACCS B YCIIOBHSAX, HE COOTBETCTBYIOIIMX TPEOOBAHHSIM
TY 25-7504.216-2011, ne pexiiaMupyrorcsi.

6.3 Ejuauunble 0TKA3bl KOMIDICKTYIOMUX W3EIUN He SBISIOTCS MPUIHHON JUist

IIPEABIBICHUS ITPAPHBIX CAHKITHIM.

7 YTUWIN3 AL

7.1 I]peoﬁpa3OBa'reJm HEC lIpeJIicTaBlsIoT OIIaCHOCTH IS JKU3HHK, 3/10POBLA JIIO-
Jiler u Opr}KaIOIU,eﬁ CPEAHLI IMOCJIC OKOHYaHMA CPpOoKa aKCINTyaTallvuy | I10JICKAT YTHIIN3a-

ITHH TI0 TEXHOJIOI'HH, HpHHﬂTOﬁ Ha IIPCATIPUATHHA, SKCINTYaTUPYIOIIEM NaHHOE U3EIINE.
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BL"T CPU BBIXOJ, 1
BEEH > Y > > > 5
#— (BUH) VYI'P1 OHY1 VUTI —»
r
wm1mz2
NOH —HvyU,,— ~OHTI
+15B !
HITH1 HMOH1
>
-15B1
BBIXOJ 2
= >
Upx T +5V YI'P2 DdHY2 YUT2—>
—»|IMH |
1 __T
OHT2
+15B I
UITH2 HUOH2
—p
-15B2

CPU — MuxpokoHTpOIUIEp;

BIIT — BxonHas nens Toxa;

BIIH — Bxoxnas 1enb HapsHKEHUS;

MOH — MCTOYHUK OITOPHOT0 HAIPSHKCHHUSE

Y — ycunutens,;

YUon — yewmutens UOH;

1M1, IIMM2 — mupOTHO-UMITYJIECHO MOJIYJIMPOBAHHEIC CUIHAJIBI
YI'P1 — y3en raibBaHUYIECKOM pa3BA3KH KaHaua 1;

YI'P2 — y3en rajibBaHHYECKOH pa3BsA3KH KaHaua 2;

®HYI - QunbTp HU3KKX YaCTOT KaHaua 1;

OHY2 — ¢pmibTp HU3KKUX YaCTOT KaHama 2;

YUT1 — ynpasiseMblii HCTOYHUK TOKA KaHasa 1;

YUT?2 — ynpapnseMblii HCTOYHHK TOKA KaHasa 2;

OHT1 — popmupoBaTess HauambHOTO TOKa KaHana 1;

OHT?2 - popMmupoBarenb Ha4aJIbHOTO TOKa KaHana 2;

WITH — uCTOYHUK ITUTAIOMKX HAIPSDKEHUIT BXOIHOTO KacKaza,
WITHI1 — uCTOYHMK IMUTAIONIUX HANPsOHKeHUH kanana 1;

WITH2 — ucTOYHMK MUTAIONIHX HANPsOKSHHH kaHaa 2;

MOHI — ucTo9HHK OMOPHOT0 HANPsHKEHUS KaHaa 1;

MOH2 — ucTOYHUK ONOPHOTO HANPSHKEHHS KaHasa 2.

JUist ofHOKaHANBHEIX peobpasosareneil B cxeme orcyrerByror MITH2, CI'P2, ®HY2, ®HT2, YUT2.

Pucynok b.2 — CrpykrypHas cxema npeodpazonatenst E854DJ1,
HE MUMEIOIIEro UCIIOJHEeHUe ¢ nHTepdeiicaMu 1 u3rorosiienHoro jjo 08.2023 r
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Al, A2 — 06pa31i0BEIe MHJUIHAMIIEPMETPEL;
V — 06pasiioBslif BOIBTMETD;

Pucynok B.1 — Cxema nojkirouenust mpeobpazosarens E8543J1
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4

Al, A2 — 00pa31ioBble MIJUIHAMIIEPMETPEL;
V — 06pas1oBslif BONETMETD;

Pucynok B.2 — Cxema nojximodenust mpeobpazonsaress E8540J1,
HE MMEIOIEro UCIIOJIHEHHS ¢ UHTep(ericaMi ¥ U3rotoBieHHoro 1o 08.2023 r
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[Tpunoxenue I"
(oOs13aTenpHOE)

[Tporokon obmMeHa JaHHBIMU 110 HHTEpdeHcy

[Ipubop moxer paboTarh B COCTaBe MOJIEBOM CETH Ha OCHOBE IIOCIIE0BATEIb-
Horo untepdeiica RS-485 ¢ nmporokosiom Modbus RTU B kauecTBe BeIOMOr0 yCTpO¥i-
CTBa.

Onucanue oOMeHa JaHHBIMHU T10 ITOCJIE0BATEIILHOMY HHTEep(]enCy

Jlnst orpaHm3anuu OOMEHa MAaHHBIMH MCIIOJB3YIOTCSI TPH YPOBHS MOJEIH
ISO/OST:

» (usnYecKuii;

e KaHaJIbHBIMH;

o IIPUKIAIHOM.

OOMeH JTaHHBIMH Ha TPHUKJIAJIHOM yPOBHE MOXET MPOUCXOAUTH 110 IPOTOKO-
JaM, OITMCAHHBIM CIIEAYIOLMMHU CTaHJapTaMHu:

* «MODBUS Application Protocol» (Modbus Organization, Inc.) Bepcuu 1.1b;

« 'OCT P M3K 60870-5-101-2006.

Hactpoiika Ha HeoOXOIUMBI MPOTOKON Iepenadu He TpeOyercs. Y CTpolcTBO
olpe/ielisieT ero aBToMaTHIecKH 1o popMary BXOJSIINUX KaapoB. Bo3moxHa noouepeanast
paborta o obeum npoTokosaM 0e3 norepsb JaHHbIX.

Jlnst mpefcTaBieHns] 3HAYEHUH HEKOTOPBIX YMCEN Ha MPUKIIAJHOM YPOBHE HC-
none3ytorest popmatel crangapra IEEE 754-2008. Ynomunaemsie B 3ToM pasjene (Gop-
MaThl YKces OAUHAPHOM, ABOMHOM U ABOMHON paclIMPEeHHON TOYHOCTH OTHOCATCS K 3TO-
My CTaHIapTy.

Janee B 5TOM pasfielie ONUCHIBAIOTCS OTJIIMYUTENIbHbIE 0COOEHHOCTH Ipubdopa,
He periiaMeHTUPOBaHHbIE BHIIEYKA3aHHBIMU CTaHapTaMHu.

I'.'1 TEPMUHBI U OIIPEAEJEHM S

JdecsaTHunasi TOUKa — pa3zeNnTelNb Iejlol U ApoObHoN yacTu yncia. B nexo-

TOPBIX KYJIbTYypax CHHOHUMOM T€PMUHA SBISAETCS 3anAmasl.
CpeanexkBajapaTuyeckoe 3Ha4YeHUe — €ClIM He YKa3aHO MHadye, IoJpasyMe-
BaeTcs GoJiee y3KUM CMBICH, Y€M B MaTeMaTHKe, 8 IMEHHO 3HAYCHHE OCHOBHOH H3Me-

pSIEMOU BEJTUYUHBI.

17, 4182 L 16.06.22
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IIpsimoii MopsiIoK MAMIMHHBIX CJ0B — TaKOW IMOPSAOK, IIPU KOTOPOM 3a-
nuch (mepezava, pacIojiOKEHHWE M T.J.) MHOTOCJIOBHOM CTPYKTYphbl HayMHAETCs CO
CTapllIero CjoBa U 3aKaHYMBaeTCs MIaAIIKM. B 3ToM ciydae crapiiee cioBo pacroa-
raercs B IIaMsITH 110 MEHbIIeMY ajipecy. YacTHbBIN cilydai MallMHHOIO ClI0Ba — OaWT.

OO6paTHblii NOPAA0OK MAIIHHHBIX CJIOB — TAaKOW TOPSIIOK, IIPH KOTOPOM 3a-
nuch (mepenava, pacroJiOKEHWE WM T.JA.) MHOTOCIOBHOM CTPYKTYpbl HAauMHAETCS C
MJIAJIIIETO CI0Ba U 3aKaH4YMBAETCs CTapliUM. B 3ToM ciiydae cTapiiiee ClIOBO pacliofia-
raercs B IaMsITH 110 OOJIbIIEMY ampecy.

OcnoBHast BeITHYHHA — BEeJIMYMHA, KOTOPOU yzelseTcs: HanboJblliee BHUMA-
HUE [PU MPOEKTUPOBAHUM MU3MEPUTELHON armapaTHOW W MPOrpaMMHON COCTaBJISIO-
uX npudopa (4acto onpenessieT IoJHOe HauMeHOBaHue pubopa: i aMmIepMerpa —
TOK, JUIsI BOJIBTMETpa — HalPsDKEHUE).

I'.2 PEAJIM3ALIUS ITPUKJIIAJTHOT'O YPOBHSI (Modbus)

Jlannasie B nmpoctpanctBe Modbus npeacTaBieHbl CTPYKTYpPaMH, OMUCAHHBIMH
B Tabmure I'.1.

Tabmmua I'.1 — CTpyKTYyphI JJaHHBIX

KoanuyectBo
O6o3Hayenue Onucanne
perucTpoB

IlepBblii peructp coep>XUT Mmuagmue 16 our
F1032 2 YHCIia OJIMHAPHON TOYHOCTH, BTOPOU — cTap-

e

[TepBEIf perucTp coAepKUT Miaauue 16 our
F0123 7 C MHBEPCHBIM MOPSAKOM OalT uucia ofu-

HapHOU TOYHOCTHU, BTOPOH — CTapllue

[TepBEIit peructp cojiep>XXut crapuue 16 6ut
F3210 2 YyHcia OJIMHAPHON TOYHOCTU, BTOPOH —

MJIaJIIIe

JlocTymnHele BenuuuHEI ipocTpancTBa Modbus mpencrasinens! B Tabnure /1.2.

Tabmuua /1.2 — Kapra Benuuud B npoctpanctse Modbus

DyHKUMS
Anpec | CTpykTrypa ﬂgﬂ;ﬂa Onucanne
0x0014 F1032 4 BTOopuuHBI TOK/HAMIPSDKEHHE
0x0010 F1032 4 YacTtora
0x0012 F1032 4 [lepBuuHBIi TOK/HANIPSDKEHUE
0x000C F0123 4 Bropu4HBIN TOK/HANPsHKEHUE
0x0004 F0123 4 Yacrorta
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0x0008 F0123
0x000A F3210
0x0002 F3210
0x0006 F3210

IlepBuuHBIi TOK/HATIPSDKEHNE

Bropuunbli ToK/HanpsHKeHUE
YHacrora

NG N N

I lepBHYHBIN TOK/HANPsSHKEHNE

I.3 PEAJIMBALIUASI ®UBUYECKOI'O U KAHAJIBHOI'O YPOBHEM
I'OCT P M3K 60870-5-101-2006

®uznyecknii ypoBeHb. YCTPOHCTBO SIBISIETCS KOHTPOJIUPYEMOM CTaHIMen
(Bropuunslii Slave). JlomycTUMBI ClleiyOIIne KOH(PHUIYpaLUK CETH:

* TOYKa-TOYKa;

* pajuaibHas TOUYKa-TOYKa;

* MarucrpajibHasl.

B oboux HanpasieHusx (ympaBlIeHHs W KOHTPOJIS) HCIIONB3YIOTCS HECHUMMET-
prynble nenu oomena V.24/V.28 na ckopoctsix 1200 6ut/c u 6onee.

Ha xanaibHOM ypoBHe peanu3oBaHa HeOallaHCHas mepenava. AIpecHoe IoJie
KaHaJILHOTO YPOBHS OJHOOAMTOBOE HECTPYKTypUpOBaHHOE. MakcuManbHas UIMHA Kajl-
pa B 000ux HanpaBiaeHUsX — 255. Uncno moBTopeHuit kaapos — 3.

Crnenmansaoe HazHauenne ASDU x cooOrmeHusIM Kitacca 2 UCIoNb3yeTcst oopa-
30M, ONMcaHHBIM B Tabsuite ['.3.

Tabnuna I'.3 - CrienmansHoe HazHauenue ASDU k coobuienusam kiacca 2

NpenTudukarop Tuna IIpuunna nepegavn

1.13 2,5 :’

I'4 PEAJIU3ALMSI IPUKJIAJTHOTO YPOBHSI
r'OCT P MK 60870-5-101-2006

O6mwmii agpec ASDU nactpausaetcs: 1 nnu 2 Gaiita.

Anpec o6bekTa nHpOpMaLMK HacTpauBaeTcs: 1, 2 wiu 3 Gaiita, HECTPYKTYypHUPOBaH-
HBIH.

IIpuunHa nepenaum HacTpaupaercs: 1 wim 2 Gaiira.

IIpumensiemble crangaptasie ASDU nepeuncnens: B Tabnure [.4.
Tabnuua "4 — Crannaprasie ASDU u HazHaueHHbIE UM IPUYUHEBI ITepeiadn

Homep Onucanne O6o3nauenue iy qu"’:
N nepeaaqn
1 |OpHoonemeHTHas HHpOPMaLHs M SP NA 1 2,3.53

1
Ecnn ne YKa3aHO HHa4e, TO B CTAHAAPTHOM HallpaBleHHH.
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13 |3HaveHue usmMepsieMo BEJIUYMHBI, KOPOTKUM M ME NC 1 2.3,5
(opMar ¢ rIaBarollen 3arsToi

A 2/ L2 %M 7508 22

30 |OnnoanemenTHas uH(MOpPMAIIUSI C METKOM Bpe- M SP TB 1 2,3,5
menu CP56Bpemsi2a
36 |3HaueHue U3MEPSEMO BEIUYUHBI, KOPOTKHIA M ME TF 1 2,3,5
(Gopmar ¢ nuaBaroleit 3ansToi ¢ METKOH BpeMe-
au CP56Bpems2a
45  |OnHONO3UIIMOHHAs KOMaH/[a C_SC NA 1 6,7
70 |KoHel HHHIMATU3ALAN M EI NA 1 4
100 |Komanpa ompoca CIC NA 1 6,7, 10
102 |Komanpga yreHus C RD NA 1 5
103 |KomaHJa CHHXpOHHU3AI[MH YaCOB C CS NA 1 6,7
104 |Komanpga TecTupoBaHUs C TS NA 1 6,7

Peanu3oBaHHbIE OCHOBHBIE TIPUKIIAHBIE (DYHKIMH:

*  WHHLMATH3AIMsI pabOTEl CTAHIUH;
* cOOp DaHHBIX TIPU ITOMOIIH OIIPOCa;
* o0t OnpocC CTAHITUH;

*  CHHXPOHM3ALHS YaCOB;

*  Iepejaya KOMaH/;

*  TecTOBas MPOLELYPA;

* (oHOBOE CKaHWPOBAHHE.

JlocTynHble MoJIb30BaTeNI0 00BEeKTH HH(OPMAIMH ITpeIcTaBleHbl B Tabmuie I'.5.

Tabmuna 5 — Kapra o6vexroB nHpopmarmu B poctpanctee [OCT P MOK 60870-5-101-
2006

Anpec Onucanue
1 YacroTa
2 Tox/Hanpsxenue
- _ JuckpeTHbIt BeIXOJ |
5 JluckpeTHbIN BBIXOJ 2

34
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NACT PEMUCTPALIMN U3MEHEHUNA
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