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JlaHHOE PYKOBOJCTBO IO IKCIUTyaTallMy MPEAHA3HAYEHO JIJIsT 03HAKOMIICHUS C
TEXHUYECKUMU  XapPaKTEPUCTHUKAMU,  yCTPOMCTBOM W  TPUHIUIOM  pabOTHI
npeoOpa3oBareieii MU3MEpPUTENbHBIX cepud E B o0ObeMe, HEOOXOauMOM IS
IKCILTyaTaIlHH.

B cBs13u ¢ MOCTOSIHHO# paboOTO# MO COBEPIIIEHCTBOBAHMUIO MTPe0Opa3oBarTeneii, B
KOHCTPYKIIMIO M TPOTpaMMHOE OOecliedeHre MOTYT OBITh BHECEHBI M3MEHEHUs, He
BIMSIONIME HAa €ro TEXHUYECKHE M METPOJIOTUYECKHME XapaKTePUCTHKH U HE

OTPa’XCHHBIC B HACTOAIIEM JOKYMCHTC.

1 OITMCAHUE
1.1 Hazunauenue

1.1.1 TlpeoGpa3oBatenu wusMepurenbHbie cepun E (B mampHelmem —
npeoOpazoBaTein) MpeIHa3HauYeHb! U1 MPeoOpa30oBaHus JIEKTPUUECKUX TapaMeTPOB B
Tpex(}a3HbIX TPEXMPOBOIHBIX U TPeX(Pa3HBIX UYETHIPEXMPOBOAHBIX 3SIEKTPUUECKUX
CEeTsIX MEPEMEHHOro TOKa B IU(POBOM Koa s mepenaun mo uHTepdeiicam RS48S5,
Ethernet u B yaupuirpoBaHHbIN BEIXOJHON aHAJIOTOBBIA CUTHAJ IOCTOSIHHOTO TOKA.

1.1.2 TlpeoOpa3oBaTenu MPUMEHSIOTCSA AT KOHTPOJS 3JEKTPUUECKUX Mapa-
METPOB CHCTEM M YCTAaHOBOK, YHEProOOBEKTOB PA3NUYHBIX OTPACICH MPOMBIILIEHHO-
CTH.

1.1.3 IIpeoOpa3oBarenu He MpeaHA3HAYCHBI JJI YCTAHOBKU M JKCIUTyaTalluu
BO B3PBIBOONACHBIX M MOKapoomnacHbIX 30Hax 1o 11YD («IIpaBuna ycTaHOBKHU 3J€KTPO-
YCTaHOBOKY).

1.1.4 TIpeoOpa3oBaTenu MMEIOT BCTPOCHHBIN OCHOBHOH uHTep(deric RS485 u
BO3MOXKHOCTbH OIIIMOHATBLHOTO UcTionHeHus ¢ uatepdericamu RS485, Ethernet.

Bo3smoxHocte oOmena undopmanmein mo untepdeiicy RS485 u Ethernet
MO3BOJIAET HCIIOJIb30BaTh MpeoOpa3oBaTeid B aBTOMAaTU3UPOBAHHBIX CHCTEMax
pPa3IMYHOr0 Ha3HAYEHUSI.

1.1.5 [IlpeoGpa3oBarenu oOecneuuBarOT H3MEpPEHHE, MpPeoOpa3oBaHUE U
nepegavy no uHTepdericaMm nocaea0BaTeabHON CBA3U (B 3aBUCUMOCTH OT UCIIOJIHEHHUS):

- MIApaMETPOB PEKMMA IEKTPUUECKON CETU: CPETHEKBAIPATUUECKHUE 3HAUCHUS

IIEPEMEHHOT0 TOKA Y HAIIPSKEHUS, aKTUBHOM, PEAKTUBHOU U MIOJIHOM MOIIHOCTEN;
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- YaCTOTBI CETH;

- K03 GUITUEHTOB MOIITHOCTHU COS( (00IHiA U (Ha3HBIX);

- OTJEJIbHBIX apaMETPOB KauecTBa 31eKTposneprun (K9);

- TEXHUYECKHHW YYET: U3MEPEHUE M DPETUCTPALMIO AKTUBHOW W PEAKTUBHOU
AIIEKTPUUECKON SHEPTUH B TpeX(Pa3HbIX CETSIX MEPEMEHHOTO TOKa.

1.1.6 TlpeoOpazoBatenu oOecrneyuMBalOT Mepefadyy COCTOSHUS — BXOJOB
JUCKPETHBIX CUTHAJIOB (TeJeCUrHanu3aius) no uudpossiM nHTEpPericam.

1.1.7 TlpeoOpa3oBaTenu UMEIOT ralbBaHUUECKYIO Pa3BsA3Ky MO LETSIM MUTaHUs
¥ TI0 TIOCIIEI0BATEIbHBIM/ TIAPATIICIbHBIM BXOJAHBIM M BBIXOHBIM LEIISIM.

1.1.8 IIpeoOpa3zoBareny UMEIOT BO3MOKHOCTh MPOTPaMMHUPOBAHUs JUaNa3oHa
nokaszaHuii (mpeoOpazoBarenu C HOMHUHAIBHBIMU TokamMu 1 A, 5 A U HampsKEeHUEM
100 B), a Tak e MMEIT BO3MOXKHOCTh NEPENPOrpaMMHUPOBAHUS 3HAUEHHUIN BBIXOJAHBIX
aHAJIOTOBBIX CUTHAJIOB.

1.1.9 Ilpeob6pazoBarenu otHOcsaTcs K uznaenusm ['CII Ttperbero mopsiaka mo
['OCT P 52931-2008.

1.1.10 IlpeoOpa3oBaTenu M3rOTaBIMBAIOTCS ISl AKCIUTyaTallMd B YCJIOBHSX
YMEPEHHO-XOJIOAHOrO0  KinMara  (kauMmatumyeckoe — ucnoigHenne  YXJI3.1  mo
['OCT 15150-69), mo ycTOMYMBOCTH K BO3JIEHCTBUIO KIMMAaTHYECKHX (PAKTOPOB
otHocsTes K rpynne C4 mo 'OCT P 52931-2008 u mpeaHa3HaueHbl AJi1 pabOThI MpH
temriepatype ot MuHyc 40 1o mioc 70 °C M OTHOCUTENBHOW BIIAXKHOCTH BO3JyXa HE
oonee 95 % npu Temneparype mitoc 35 °C.

[IpeoOpazoBarenu ¢ KUAKOKPUCTAUIMYECKUM JUCIJIEEM M3TOTABIMBAIOTCS
JUISL DKCIUTyaTallii B OOUIEKJIMMATUYECKUX YCIOBHSX (KIMMATHYECKOE HMCIOJIHEHUE
04.1 mo I'OCT 15150-69), o ycTONYMBOCTH K BO3JACHCTBUIO KIMMATHYECKUX (haKTO-
poB otHocatcs k rpynme 4 nmo 'OCT 22261-94 u npenHazHaueHbl A1 paOOTHI MPU
temneparype ot MuHyc 20 o mioc 70 °C U OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa HE
oosiee 90 % npu Temneparype mitoc 30°C.

1.1.11 IIpeoGpa3oBaTenu SIBISIFOTCS YCTOWYMBBIMH K BO3JEHCTBUIO aTMochep-
Horo nasienuss ot 84 mo 106,7 xlIla (630 — 795 mm prt.ct.), rpynna Pl mo
['OCT P 52931-2008.

1.1.12 Tlo MexXxaHWMYEeCKUM BO3JCUCTBUSM IpeoOpa3oBaTeiidi OTHOCATCS K

BUOpOyCTOMUMBBLIM U BUOpomnpouHbiM, rpyrina N1 mo 'OCT P 52931-2008.
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1.1.13 IIpeobpa3oBarenu MOTYT NPUMEHSATHCS JIJIs1 paOOTHl HA MOPCKUX CyJaxX,
IpEeIHA3HAYEHHBIX JJI1 HEOTPaHUYEHHOT'O paiioHa IMIaBaHUs.

[Ipeobpa3oBarenu, npeaHa3HAYEHHbIE AJIS SKCIUTyaTallud Ha MOPCKUX CyJax,
[0 YCTOWYMBOCTH K KJIIMMATHYECKUM U MEXaHHUYECKHM BO3JIEUCTBHSM COOTBETCTBYIOT
TpeboBanusiM Poccuiickoro mopckoro peructpa cynoxojnctsa ([lpunoxenue 13, 14
p.10, u.IV IIp. PC/TH).

[IpeoOpazoBarenu, npeaHazHAYEHHbIE JJI SKCIUTyaTallud HAa MOPCKUX CyHaXx,
OTHOCATCS K KIMMaTu4yeckoMy wucnojgHeHuto OM, karteropusi pazMelieHust 2, s
pabotsl ipu Temneparype or MuHyc 40 1o mmoc 55 °C U OTHOCUTENbHON BIaXKHOCTU
95% npu Temnepatype mitoc 25 °C.

1.1.14 TIpeoOpa3zoBaTtenn HMEIOT KOPIIyC CO CTeneHblo 3amuthl [P20 mo
['OCT 14254-96.

1.1.15 Tlo cTeneHu 3amUTHI OT MOPAKEHUSI ANEKTPUIECKUM TOKOM TIPeoOpa3o-
BaTeau COOTBETCTBYIOT Kitaccy 3amuThl I mo 'OCT 12.2.007.0-75.

1.1.16 Tlo moxapHo# 0G€30MacHOCTH MpeoOpa3oBaTeIN COOTBETCTBYIOT TPeOo-
BanusM ['OCT 12.1.004-2007, TpeboBaHus 00ECIEUUBAIOTCS CXEMOTEXHUYECKUMU pe-
HIEHUSIMHU, IPUMEHEHUEM COOTBETCTBYIOIIUX MATEPUATIOB U KOHCTPYKIIMEH U MPOBEPKE
HE TOJJIeXKaT.

1.1.17 IIpeoOpa3zoBarenu BBIIIOJHEHBl B €IMHOM KOpITyCe M MpeAHA3HAYEHBI
JUUIsl HaBeCHOTO MOHTaxa Ha DIN-peliky.

1.1.18 IIpeobpa3oBarenu sABIAIOTCS MHOTO(PYHKIIMOHAJIHHBIMHU, B3auMO3aMme-
HSIEMBIMH, BOCCTaHABIMBAEMbIMHU, PEMOHTUPYEMBIMU U3/IEITUSMHU.

1.1.19 Undopmarus 00 UCIIOIHEHUH YCTPOMCTBA COACPKHUTCS B KOZE MOTHOTO
YCJIIOBHOTO 0003HAYCHHS:

Ea-b-c-d-e-f-g-h-i—j-k, rue
a — UCIOJIHEHUE ITpeoOpa3oBaTess B 3aBUCUMOCTH OT (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEM

8493J1 — npeobOpazoBaTesb U3MEPUTEIBHBIN MOIITHOCTH;

9003JI — nmpeobpazoBaTeab U3MEPUTETLHBIN MHOTO(QYHKIIMOHAIbHBIN;

b — HOMHUHANTbHOE HANPSKEHUE:
100 B, 380 B, 400 B — iuneitHOE HAITPSIAKEHUE,
U/100 — xoapdurmeHT TpancGopMaliy 1o HanpsyKEeHUIO

(HOMUHaNIBbHOE HanpshkeHue BTopuuHoit oomoTku 100 B);
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¢ — HOMUHQJIbHBIN TOK:
1,0 A; 5,0 A — dasHbIit TOK;
1/15 1/5 — xoappunment tpanchopmannu mo ToKy
(HOMUHAIBHBIN TOK BTOpUYHOI 0OMOTKH 1 A 1 § A);
d — ycioBHOe 0003HaU€HNE HANIPSKEHUS MUTAHUS:
24BH — nuTanue MoCcTOSSHHOTO TOKa HamnpsbkeHueMm (24 +12/-6) B;
220BY — yHuBepcaiabHOE NMUTaHUE: HanpsbkeHue nutanusa ot 90 no 264 B me-
pemenHoro Toka yactoror S0 I'y unu ot 130 10 370 B nocTostHHOTO TOKA, WK
OT U3MEPUTEINILHOM 1Ien B quana3zone ot 90 1o 264 B;
e — yclioBHOE 0003HaueHne Haanaus narepdeiicoB RS485:
1RS — nanuuue ocHoBHOTO HHTEp(Peiica RS485;
2RS — HamMuMe OCHOBHOTO U JOTIOJTHUTENBHOTO nHTEep(hericoB RS485;
f — ycnoBHoe o6o3nauenue Hanmmuus uHTepdeiicoB Ethernet m namuume mporToxosna
MDBK 61850-8-1 (MMNS):
X — YKa3bIBAa€TCsl MPU OTCYTCTBUH;
1RE — nanmuuue ognoro unrepderica Ethernet;

2RE — Hanuuue nByx untepdeiicor Ethernet;

1RE(IEC) — mHamuuue opaHoro wuHTepdeiica Ethernet ¢ mnporokosom
MDBK 61850-8-1 (MMS);
2RE(IEC) - Hanuuue J1ByX wuHTepdericoB Ethernet u mporokona

MDBK 61850-8-1 (MMYS);

IIpumeuanue - npu Hannuuu AByX uHTepdericoB (f = 2RE(IEC)), Tonbko 1
untepdeiic (Ethernet 1) umeer nporoxkon MOK 61850-8-1 (MMS);
g — YCIIOBHOE 0003HAYEHUE 8 TUCKPETHBIX BXOJIOB:

X — YKa3bIBAE€TCS IPU OTCYTCTBUU;

DI — nanuuue 8 TUCKPETHBIX BXO/IOB;

h — ycioBHOe 0003HaU€HHE BHIXOIHBIX CUTHAJIOB:

X — YKa3bIBAE€TCS IPU OTCYTCTBUHU;

01— oMH AMCKPETHBIN BBIXO]T O€3 aHAJIOTOBBIX BBIXO/IOB;

02— 1Ba MTUCKPETHHIX BBIXO/1a 0€3 aHAJIOTOBBIX BHIXOJIOB;

03 — Tpu AMCKPETHBIX BbIXO/a 0€3 aHAIOTOBBIX BHIXOJIOB;

10(a) — oguH aHAJIOTOBBIN BBIXO]] 0€3 TUCKPETHBIX BHIXOOB;
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11(a) — onvH aHANOTOBBIN U OJVH AUCKPETHBIN BBIXOI;
12(a) — onvH aHANOTOBBIN U ABA JUCKPETHBIX BBIXO/IA;
13(a) — oguH aHAJIOTOBBIN M TPHU JUCKPETHBIX BBIXO/1A;
20(a,b) — n1Ba aHANOTOBBIX BbIXOAA 0€3 TUCKPETHBIX BHIXOJIOB;
21(a,b) — 1Ba aHAJIOTOBBIX U OJAWH JUCKPETHBIA BBIXOI;
22(a,b) — n1Ba aHAJIOTOBBIX U JABA IUCKPETHBIX BHIXO/IA;
23(a,b) — 1Ba aHAJIOTOBBIX M TPU AUCKPETHBIX BBHIXO/A;
30(a,b,c) — Tpu aHAJIOTOBBIX BBIXO/A 0€3 TUCKPETHBIX BBHIXOJIOB;
31(a,b,c) — Tpu aHATIOTOBBIX W OJVH JUCKPETHBINA BBIXO/I;
32(a,b,c) — Tpu aHANOTOBBIX U JIBa AUCKPETHBIX BBIXO/IA;
33(a,b,c) — Tpu aHANTOTOBBIX U TPU TUCKPETHBIX BBIXO/A;
rae a,b,c — ycioBHbIE 0003HAUYCHUS HUANA30HOB U3MEPEHHS BBIXOJIHBIX aHAJO-
roBeix cur"aioB (A = 0...5 MA; B=4... 20 MA; C = 0...20 MA; AP =
0...2,5..5MA; BP=4...12...20 MA; CP =0...10...20 MA; EP=-5...0...5 MA)
(ITpumep: (12(A); 21(B,B); 33(C,A,B); 30(C, B, ©));
1 — BUJI MHJIMKAIIHN;
LCD — uBeTHOM XUAKOKPUCTAINTUYECKUM;
X — YKa3bIBAa€TCS IIPU OTCYTCTBUU (6a30BOE UCIIOTHEHUE);
j — DKCIUTyaTallMOHHOE MCIOJIHEHUE:
X — 71l MPUOOPOB OOIIETTPOMBIIIUICHHOTO Ha3HAYCHHS;
OM2 — mis sKCIuTyaTalM Ha MOPCKUX cyaax (kpome ucrnosHeHus ¢ KK-
JACILIIEEM );
k — cneninasibHOE UCTIOJIHEHHE (TOJIBKO 115 peodpa3oBatenst E§493.J1):
P — u3mepenne akTMBHOW MOIITHOCTH;
Q — u3MepeHne peaKTUBHON MOIITHOCTH;
PQ — u3mepeHre aKTMBHOW M PEaKTUBHOM MOILIHOCTH;

- IpU OTCYTCTBUHU CIICHHUAJIBHOI'O UCIIOJIHCHUA 1TapaMETP HC YKA3bIBACTCH.
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IlapaMeTp Ko0/1a MOJHOTO YCJIOBHOT0 0003HAYEHUS
HoMHHAIEHOE 3Ha Hamune Ha el Ha . YcnoBHoe DKcutya- Crre
Hcnonnenne | OMMHAIBHOC SHA 1y, g0 | repdeit- | o A GosHaue- TaunoH- | o
yeHue uim koadhu- UHTEp- | IUCKpET- Wnnu- IUC-
npeodpasona- veHT Tpancdopma- xeHue | cau bec- deiica |HBIX BXO- HHE BBIXOI, o s | FO€ € | o
TEJaS I P P IIUTaHUuA HpOBOL[HOﬁ Eth ¢ HbIX CUI'Ha- = IIOJIHE-
Jagzese CeTH cerne J0B 0B HI/IC* HCHUC
b c d e f g h i j k
Xﬂ
IRE
u I 220BY,| IRS ’ X
b 9 b b X _l’_ b + +
BS99 T uinoo |v1; s | 24Bu | 2rs [REGEC) DI LCD
DRE(IEC
Xﬂ
IRE
u I 220BY,| IRS ’ X
b 9 b b X _l’_ > + X
EOOOTL T yii00 |v1s s | 24BH | 2rs  [REAEC) DI LCD
DRE(IEC
* OM2 — 715t 9KCIUTyaTalluy Ha MOPCKUX cynax (kpome ucnonHenus ¢ XKK-gucnneem)
[[pumedanus
3HAK «*» 03HAaYaeT OTCYTCTBHE MapaMmerpa B popmyre 3akasa.
3HAK «+» O3HaUaeT HAIMYKE BCEX BO3MOXKHBIX BAPUAHTOB MapaMmerpa B popmyrie 3aKasa.
It E9003J1 Hencnonb3yeMblii mapameTp k He yKa3pIBaroT.

[Tpumep 3anucu 0603HaUeHUS MpeoOpa3oBaTeell P X 3aKa3e:

- JIA npeo6p330BaTen>I MOHOIHOCTHU, UMCHOIICTO CJICAYIOIMIUC XAPAKTCPUCTUKUA:

HOMMHaJbHOE HanpspkeHue 100 B, HomuHanesbiil Tok 1 A, HanpsixkeHue nutanus ot 90
1o 264 B nepemennoro Ttoka yactoror 50 I'y unu ot 130 1o 370 B mocTosiHHOrO TOKA,
ocHoBHOM mHTepdeiic RS485, nanuune Ethernet, muckpeTHble BX0O/a, aHAJOTOBBINA BbI-
xona 0...5 MA, 1Ba JUCKPETHBIX BBIXOJIA, SKCILTyaTalldsl HA MOPCKHUX Cy/AaX, U3MEPEHUE
AKTMBHOM Y PEAKTUBHOM MOIIHOCTH:
E8493J1 — 100B — 1A—-220BY —1RS - 1RE - DI - 12(A) —x—- OM2 - PQ
TY 25-7504.232-2016

- ISl MHOTO(YHKITMOHAIBHOTO TIpeoOpa3oBaTessi, HMEIOIIETO CIEIYIONINE Xa-

PaKTEPUCTUKU: HOMUHANIbHOE HanpsbkeHue 400 B, HOMUHANIBHBIN TOK 5 A, HanpsiKEHUE
nutanusg ot 90 1o 264 B nepemennoro toka yactotoi 50 'y umu ot 130 no 370 B no-
CTOSIHHOTO TOKa, oCHOBHOM mHTepdeiic RS485, nannuue nByx unrepdeiicor Ethernet u
npotokosl MOK 61850-8-1, nuckperHsie BX0Ja, TpU aHAJIOroBbIX Bbixoaa 0...5 MA,
4...20 MA, 0...5 MA, Tpu JUCKPETHBIX BBIXO/A, IKCIUTyaTalllsl HA MOPCKUX CyJax:
E9002J1 — 400B — 5A— 220BY - 1RS - 2RE(IEC) — DI - 33(A,B,A) — x — OM2

TY 25-7504.232-2016
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1.2.1 TIlpeoGpazoBatenr E9002JI obecmeunBaeT u3MEpeHHE MapaMETPOB

pEeXUMa TPEXIPOBOIHBIX U YETBIPEXIPOBOIAHBIX AIEKTPUUECKUX CETEU NMEPEMEHHOTO

TOKa B cooTBeTcTBUM c Tabmmieit 1. IlpeoOpazomatenr E9003JI obecmeunBaer

otoOpaxkenue (mis ucnojgHenus ¢ JKK-gucnineeM) u mepenmauy mo uHTepdeiicam

RS485, Ethernet pe3ynbpTaTa usmMepeHus B COOTBETCTBUU ¢ TaOauIIeH 1.

Tabmuma 1
ITapameT Obo3Ha- CXZI?’IO(’)TI\/'];?/IE(;I:;IGI/IH(I:/I?I * KK- Y I‘/'IHTZI;:
pametp yeHne crmee | PEHCY
30 411 -
JeiicTBytomee 3HaueHne (HPa3HOTO HAMPSKEHUS Ua - + -/+ -/+
Us - + -/+ -/+
Uc - + -/+ -+
Cpennee aeicTByrolee 3HaueHne Ha3Horo Ucp.g - + -/+ -/+
HaNPSDKEHUS
JeticTBytomee 3HaUeHUE MEKTyPa3HOTO Uas + + + +
HaIpsHKEHUS Ugc + + + +
Uca + + + +
Cpennee aeicTByrolIee 3HaUYECHUE Ucpan + + + +
MeXTy(Pa3HOTO HANPSHKEHUS
JlelicTBylOIIIee 3HAUCHUE HATIPSHKEHUS HYJICBOU Uy - + -/+ -/+
MOCIIEI0BATEIbHOCTH
JeticTBytomee 3HaueHne (pazHOTO TOKA Ia + + + +
Ig - + -/+ -/+
Ic + + + +
Cpennee neiicTBytoiee 3Ha4eHue (Ha3HOTO TOKA Iep Ak k + + +
JleiicTBytoliee 3HaYCHUE CHITBI TOKA HYJIEBOH Iy - + -/+ -/+
MOCIIEI0BATEIbHOCTH
AKTHUBHAasI MOIITHOCTH (ha3bl HATPY3KH Pa - + -/+ -/+
Py - + -/+ -/+
Pc - + -+ -+
CymMmapHas akTUBHasI MOIIIHOCTh P + + + +
PeakTuBHas MOIIHOCTH (ha3bl HATPY3KH Qa - + -/+ -/+
Qs - + -/+ -/+
Qc - + -/+ -/+
CymmapHas peakTUBHas MOIIHOCTh Q + + + +
[TorHast MOIIHOCTH (ha3bl HATPY3KU SA - + -/+ -/+
SB - + -/+ -/+
SC - + -/+ -/+
CymMmapHas 1oJiHas MOIHOCTb S + + + +
Koaddurment momHocTH B Kax10# daze COsQA - + -/+ -/+
cos@B - + -/+ -/+
cos@C - + -/+ -/+
OO6mwmit Ko3hHUITHMEHT MOIITHOCTH CosQ + + + +
JmiTenpbHOCTh IpOBaia HaMPSHKCHUS At - + -/+ -/+
I'myGuHa mpoBaia HanpsKeHUs oUn - + -/+ -/+
JIMMTENbHOCTD IPEPHIBAHUS HAITPSHKCHUS Atripep - + -/+ -/+
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Wsmepenue B Orobpa- | [Tepenaua
OGo3Ha-| CcOOTBETCTBUM cOo | KCHUCHA | g yipypen.
[TapameTp . x| JKK- o
YEeHHE |CXEMOU M3MEPCHUA wx | pelicy™**
IUCIIICE ATI/ATT
310 41 | armam | ¢ )
JIMMTENbHOCTh BPEMEHHOTO TTepEHAIPSIKEHUS Atriep. - + -/+ -/+
YacrtoTa cetn F + + + +
OTKJIOHEHNE YaCTOTHI Af + + + +

* Tun cxemsl
KOH(HTypaTopa.

(TpexmpoBOIHAS/YETHIPEXITPOBOIHAS]) BBHIOMPAETCS TMPH TIOMOIIU TPOTPAMMBbI-

** B03MOXXHOCTh OTOOpaXK€HHUs OMNpeeeHHBIX nmapameTpoB Ha JKK-mucmiee n nmepenaya 3HaYCHHMA

1o uHTEepdeiicaM 3aBUCUT OT CXEMbI H3MEPEHUSI.
*#% TONBKO JJI1 CHMMETPUYHBIX Harpy30K
[Ipumeuanus:

1 3HaK «+» WIH «-» O3HAYaeT U3MEPSETCS WIM HEe H3MEpseTCs NaHHBIA mapamMeTp IS yKa3aHHOU
CXEMBI TIOJIKITFOYCHUSI.

2 Ilox cpennuM ACHCTBYIOIIMM 3HaueHUEM (a3HOro Toka (haszHoro u MexaydazHoOro HampsHKEHHH)
NOHUMAeTCsl cperHeapu(METHUECKOe 3HAueHHE CYMMBI JCHCTBYIOIIMX 3HAu€HUH (Pa3HBIX TOKOB

(da3HbIX 1 MeXTYy(ha3HBIX HAMIPSKEHUN ).

1.2.2 TlpeoOpazoBatenr E8493J1 obecrneuynBaeT u3MEpeHHE IapaMeTpPOB

peXUMa TPEXIPOBOIHBIX U YETBIPEXIIPOBOIAHBIX AIEKTPUUECKUX CETEW MEPEMEHHOTO

TOKa B CcOOTBeTCTBHMM C TaOmuieir 2. IlpeoOpasomatenr E8493J1 obecmeunBaer

otoOpaxkenue (mis ucnojgHenus c¢ JKK-gucnineeM) u mepenmauy mo uHTepdeiicam

RS485, Ethernet pesynbpTaTa u3mepeHus B COOTBETCTBUU C TaOIUIICH 2.

Tabmuma 2
serermmi oo exowo | ey wa | 1PeAaa
0O6o03Ha- 10 UHTEP-
* - (v
[Tapamerp qeHIe U3MEpEeHUs nnc%ffee* .| beitcan**
3 411 ararn | CHVAD
AKTHBHasi MOIIIHOCTH (ha3bl HArpy3KH Pa - + -/+ -/+
Ps - + -/+ -/+
Pc - + -/+ -/+
CymMmapHas akTHBHAsI MOIIIHOCTh P + + + +
PeakTuBHast MOIIHOCTH (ha3bl HATPY3KH QA - + -/+ -/+
QB - + -+ -+
QC - + -+ -+
CymmapHasi peakTUBHasi MOLTHOCTb Q + + + +
[TomHast MOIIHOCTE (ha3bl HATPY3KH Sa - + -/+ -/+
Sp - + -/+ -/+
Sc - + -+ -+
CymMmapHas 1oJjiHasi MOIIHOCTb S + + + +
Koaddurment momuocTr B Kaxkmon daze COSQPA - + -/+ -/+
cos(p - + -+ -/+
cos(c - + -/+ -/+
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O0603Ha- 10 UHTEp-
* -
[Tapametp —_— HU3MEPEHUS . C)g(e - Doficanr
310 411 Gy | G4
Obuwit KO3pGUIMEHT MOIITHOCTH cosQ T n - —

* Tun cxembl (TpeXIpOBOIHAS/YETHIPEXIPOBOIHAS) BBIOMpPACTCS NpPU TOMOIIM MPOrPaMMBbI-

KoH(uUrypatopa.

** Bo3MOXHOCTb OTOOpa)KeHHS OIpeAesIeHHBIX mapameTpoB Ha JKK-nucriee u nmepegada 3HaueHHM
1o nHTepdeiicaM 3aBUCUT OT CXEMbI H3MEPCHHUSI.
[Mpumeuanue - 3HAK «+» WU «-» O3HAYAET U3MEPSETCS MM HE U3MEPSETCS NaHHBIN ImapaMeTp s

YKa3s aHHOM CXEMBI NOAKIIOYCHUA

1.2.3 HoMuHanabHbBIC 3HAYCHUS BXOAHBIX TOKOB H H&Hpﬂ)KCHHIZ, HU3MEPACMBIX

MOHIHOCTCﬁ COOTBCTCTBYIOT 3HAYCHUAM, YKa3aHHBIM B Ta6J'II/IIIe 3.

HomunanpHOE 3HaueHWe KOI(DPUITMEHTA AKTHUBHOM MOIIHOCTH COSQyou=1,

KO3 PUIIUEHTa PEAKTUBHON MOIITHOCTH SINQy0=1.

HoMuHanbHOE 3HaY€HHUE YaCTOThI U3MepsieMbIX curHaioB S50 I'm.

Ta0Omuma 3
Hanp;{meH];Ie Hﬁggg%ﬁgge 5 Hgggriaéiﬁiiggg
g | T restytanon) B | (i | "5 ap %‘?ga"%
HUA Homu- Homu- Tpexda3znas
mamnoe |, PSR | mamoe | o (BOCE Fwsnan | yivap-
Tpexmpo- - - 100 120 1,0 - 173,2
BOJIHas 5,0 866,0
(310) - - 380 456 1,0 - 658,2
5,0 3290,9
- - 400 480 1,0 - 692,8
5,0 3464,1
57,73 69,28 100 120 1,0 57,7 173,2
(57,7%%) 5,0 288.,6 866,0
Yerwipex- | 219,39 263,27 380 456 1,0 219,4 658,2
NpOBOJHAA| (220%%*) 5,0 1097,0 3290,9
(411) 230,94 277,13 400 480 1,0 230,9 692,8
(230%*%*) 5,0 1154,7 3464,1
* Tunm cxembl (TPEXMpPOBOAHAS/YETHIPEXIIPOBOHAS) BHIOMPACTCS MPU TOMOIIM TPOTPAMMBI-
KoH(uryparopa.
** YcnoBHOe 0003HaYeHNE HOMUHAIIBHOTO (ha3HOTO HANPSHKEHUS.

HoMuHanpHOE BBIXOJAHOE 3HAUEHUE aKTUBHOM (PEaKTUBHOW) MOIIHOCTH N Ha

BXO0JIaX U3MEPUTENIbHBIX TPAHC(POPMATOPOB B TpeX(azHbIX LEMAX MPU CUMMETPUYHOU

CHCTEMC TOKOB, HaHpH}KCHI/Iﬁ N 3HAYCHUH KOC—)(i)(i)I/IIII/IeHTOB MOIIHOCTH, paBHOM CAWHU-

1€, BBIUUCIISIETCS 10 popMyIie:
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N= \/5 Krr- IH "K' UH) (1)3

rne Ky — koddduuuent tpanchopMauu U3MEPUTEIbHBIX TpaHCHOPMATOPOB
1o Toky B coorBercTBUM ¢ ['OCT 7746-2001;

Ky — KodpduumeHT TpaHchopMauu U3MEpUTEIbHBIX TpaHC(HOpMATOPOB IO
HanpsokeHnto B cootBeTcTBUM ¢ 'OCT 1983-2001;

I;, Uy, — HOMHHaJIbHBIE 3HAYEHUS] TOKA U HANPSHKEHHUS, T0JlaBaeéMble Ha BXOJ
npeodpazoBatersi.

1.2.4 JIlnana3oHbl HM3MEPSEMBbIX CHUTHAJIOB COOTBETCTBYIOT 3HAUCHUSIM,

yKa3aHHBIM B Ta0nuie 4.

Tabmuma 4

N3Mmepsemblil curHan Jwnana3oH usmepeHust
Tok, A oT 0 10 2,0 Liion *
Hamnpspkenue, B oT 010 1,2 Uy ¥*
Yacrorta, I'1g oT 45 o 55
Ko puimmeHT akTHBHOI MOIITHOCTH COS(P +0...1...0)

Kosdduuuent peakruBHoi MmomuocTH | +(0 ...1... 0) — 1151 4ETBIPEXIPOBOIHOMN CXEMBI H3MEPEHHUS;
Sing +(0,5 ... 1...0,5) — 115 TpeXnpoOBOIHOMN CXEMBI UBMEPEHUS

KoaddummenT nckaxenus
CHHYCOU/IaJIbHOCTH BXOJHOTO ot 0 1o 20
HaNPsDKEHUs, %o **

KoaddummenT nckaxenus

ot 0 10 20
CUHYCOUJIAJTbHOCTH BXOJHOTO TOKa, %o*** a

* Jiom — HOMHHAJIBHOE 3HAYEHHE TOKA.
** Upon — HOMHHAJIBHOE 3HAUYCHHUE HAIPSHKECHUS
*#* HoMMHATBFHOE 3HAUEHUE KO3 duIrenTa uckaxenus cocrasisier 20 %

1.2.5 [TIlpeoOpa3oBaTenn HMMEIOT BO3MOXXHOCTb HACTPOMKM  JMana3oHa
NOKa3aHUH ¢ y4eToM KO3 PHUIMEHTOB TpaHC(HOpMALMK MO HANPSIKEHUIO (111 BHELTHUX
TpaHCc(HOPMATOPOB HAMPSHKEHUS C HOMUHAJIBHBIM HANpsSKEHUEM BTOPUYHONM OOMOTKHU
100 B) 1 mo Toky (ayi1 BHEHMIHMX TpaHC(HOPMATOPOB TOKA C HOMHUHAJIBHBIM TOKOM
BTOpUYHOM 00MOTKH 1 A 1 5 A) uepe3 nudpossie untepdericel RS485, Ethernet u/unu ¢
MOMOIIIbIO KHOMIOK Ha nepeHei nanenu (s ucnoynnenus ¢ XKK-aucmieem).

1.2.6 Hampspbkenue muTaHus mpeoOpa3oBaTeeil COOTBETCTBYET 3HAYCHUSIM,
IPUBEICHHBIM B Tabiuue 5.

Tabnuma 5
YcnoBHOE 0003HAaYEHUE HATIPSKEHUS
nutanus (mapametp d *)
24BH (24+12/-6) B mocTostHHOTO TOKa

ot 90 o 264 B nepemennoro Toka gactoroit (50 £0,5) I'n
220BY
uiu ot 130 go 370 B mocrosiHHOTO TOKA

Hanpspkenue nuranus
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YcnoBHOE 0003HAaYEHNE HAIPSKEHUS
nutanus (mapametp d *)

* [lapameTp koma ycinoBHoro obo3nauenuss Ea—b-c—-d-e—f—-g—h—-i1—-j-k

Hanpspkenue nuranus

1.2.7 MomHocTb, noTpedisiemasi mpeoOpa3zoBaTeNIIMU 10 UENH MUTAHUS TPU
HOMUHAJIbHBIX 3HAYEHUSAX U3MEPSEMbIX CUTHAJIOB, He Ooiiee 7 B-A.

1.2.8 TlonHast MOIIHOCTB, MOTpeOIsieMas KaKI0M MOCIe0BaTEIbHON LIETbIO TPU
HOMUHAJIbHOM 3HAUYE€HUHU CUJIbI TOKA 1 HOMUHAJIbHOM 3HAauY€HUH 4acToThl, He Oonee 0,1 B-A.

[lonHass MOIIHOCTH, TMOTpeOsIsieMass KaKIOW TapaUleIbHOM — IIETIBI0  TIPU
HOMMHAJTLHOM 3HaYE€HUH HAIMPSHKEHUS © HOMUHAJIBHOM 3Ha4Y€HUH 4acToThl, He Oosnee 0,05 B-A

1.2.9 BxonHoe conpoTUBIIEHHE AJIs1 KAXKION MapauiebHOM 1ieny He MeHee | MOw.

Hanpsxkenue Harpy3ku J1u1sl KaKJ10Ud OCIEA0BATENbHOM LMW TPU HOMUHAJIb-
HOM BXOJIHOM curHaie He 6oiee 20 MB.

1.2.10 Bpewms ycranoBienust pabouero pexxuma e 6onee 30 mun. [Ipeobpa-
30BaTeIIM PACCUUTAHBI HAa HETIPEPHIBHYIO KPYTIOCYTOUYHYIO PadoTy.

1.2.11 Bpems npeoGpazoBanus (u3mepenust) ue 6osee 0,1 c.

1.2.12 Bpemsi ycTaHOBJIEHUSI BBIXOJHOTO aHAJIOTOBOT'O CHUTHAja MpeoOpa3oBa-
TeJe mpu CKauyKoOOpa3HOM M3MEHEHUU BXOAHOIO CHTHaja Mo MOCeI0BaTEeIbHON 1enH
OT HYJICBOT'O 3HAUY€HHUA JI0 JII0OOr0 B Mpe/enax Auana3zona usmepenuii e oomuee 0,5 c.

1.2.13 Ilynbcanus BBIXOJHOTO aHAJOTOBOTO CHUrHajlla HA MAKCUMAaJIbHOW Ha-
rpy3ke He 6osee 90 MB s mpeoOpas3oBareseil ¢ AMana3oHOM U3MEHEHHM BBIXOIHOTO
curHaia ot 0 7o 5 MA, -5...0...+5 MA, 0...2,5...5 MA u re 6omee 60 MB mis npeobpaso-
BaTejIel ¢ Mana3oHOM M3MEHEHUH BBIXOJHOro curHaia oT 4 no 20 MA, 4...12...20 MA,
0...20B,0...10...20 B.

1.2.14 TIlpeoGpazoBatenu oOecleunBalOT Tepeadyy  HU3MEPEHHBIX W
BBIYHCIIIEMBIX [MapaMETPOB B COOTBETCTBUMM C Tabmuuamu 1, 2 1o uu@poBbIM
untepdericam RS485, Ethernet.

[lonnepsxruBaeMble UHTEPQEICH U MPOTOKOIBI OOMEHA!

- RS485, noctynHelie BapHaHTBhI:

a) ModBus RTU, ckopocts o6Mena 9600-57600 6ut/cexk;
0) TOCT P M3K 60870-5-101-2006;
- Ethernet, nocTynHbIe BapuaHTHI:
a) ModBus TCP;
0) TOCT P M3K 60870-5-104-2004;

13
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B) IEC 61850-8-1 (MMS).

[Ipumeuanue — He 3aBUCUMO OT KoaudecTBa uHTepdericoB Ethernet (oqun unu
nBa), Tonbko oauH uHTepdeiic (Ethernet 1) umeer npotokon MOK 61850-8-1 (MMS).

1.2.15 IlIpeobOpazoBarenu, UMEKIIME HCIOJHEHHE C HHTepdeiicom (-ammu)
Ethernet, wumeror @QyHkuoo «Yacel peanbHOrO0 BpEMEHW» C  MOAJECPKKON
CHHXPOHHM3AIlMU OT BHEIIHEro cepBepa 1o mnpotokoiy S(NTP). TounocTes oTcuera
BpeMeHHU 4acoB cocTtanisieT He Oonee 500 mkc. [Ipu 0TCYyTCTBUM CHHXPOHHU3ALIMU YaCOB
npeoOpa3oBatTess OT BHEIIHETO HCTOYHUKA yXO0 ] BpeMeHH He mpeBbimaeT 0,3 ¢ B CyTKH.

[IpeobpazoBarenu, uMmeromue ucrojgHeHue ¢ uHrepdeiicom (-amm) Ethernet,
RS485 coxpaHsroT BO BCTPOCHHOM aMSTH KypHaJl COOBITHM.

[IpuMeuanue — mpu BOSHUKHOBEHHMH 3alMCH B JKypHAJIE COOBITHI (B 4acTu
napameTpoB kadectBa 3nekTpodHepruu (I1KD)) Ha nmanenu npeobpazoBaTesisi CBETUTCS
o «!», CBeTOAMO] TACHET MPU OYMCTKE KypHaia COOBITHH.

Tabnuua Sa - Konpl )xypHana coObITui

Kox coObitust PacmmdpoBka IIpumeuanue
0 Hert co6biTust
1 Bxirouenue
2 Beikirouenue
3 [IpoBan HanpsKEHUs: HAYAIIO
4 [IpoBan HanpsKeHUs: 3aBEpIICHUE 3HAYEHHE HANPSKEHUS B %o
5 [IpepsiBanue HANPSKEHUS: HAYaJI0
6 [IpepriBaHKE HANIPSKEHUS: 3aBEPIICHUE
7 [Iepenamnpsixenue: Hayano
8 [lepenanpsikeHue: 3aBepiiieHue
9 OTKJIOHEHHE YacTOThI: HAYaJlo
10 OTKJIOHEHWE YaCTOThI: 3aBEpPUICHUE 3Ha4YeHHE YacTOTEI B [ 11
11 Ommbka yepenoBanus (a3: HavaIo
12 Ommbka yepenoBanust (as: 3aBepIiicHUe
13 BxiroueHue qucKkpeTHOTro BXo/1a HOMEp JUCKPETHOTO BXO/a
14 BrikiroueHne qUCKPETHOTO BXOJA HOMEp JUCKPETHOTO BXO/a
15 BxiroueHue qucKpeTHOTO BhIXoAa HOMEp JUCKPETHOTO BBIXOA
16 BrixitoueHne 1UCKPETHOTO BBIXOAA HOMED JIUCKPETHOTO BBIXOJ1a

1.2.16 IIpeobpa3oBarenn UMEIOT BO3MOXKHOCTh BBHIOOpA BHJA OTOOpaKaeMBbIX
Ha 3KpaHe TEeKyIIUX napamerpoB (mpuctaBka K eauHunam CH) mpu moMoum KHOMOK
yOpaBJICHUS Ha TepeaHeld maHenun w/winm depe3 nudpoBbie uHTEpderich RS485,

Ethernet ¢ momoltiko mporpaMmbl KOH(MUTypaToOpa.

14



0IT4.140.338 PO

1.2.17 TlpeoOpa3oBaTenn UMEIOT €AMHUYHBIE CBETOIUOHBIC HHIUKATOPHI IS
yKa3aHus JOMOJIHUTEIbHON HH(OPMAIMKU O TEKYIIUX MapaMeTpax.

1.2.18 IlIpeoOpa3zoBarenu WMEIOT BO3MOXKHOCTH OIEPATHBHOTO HM3MEHEHHSI
apkocti  cBedeHus: uHaukanuu  (OKK-aumcmiies, eIMHUYHBIX  CBETOJUOJHBIX
UHAMKATOpOB) uepe3 uuppossie wunrepdeiicel RS485, FEthernet ¢ momomrsio
porpamMmbl KOHPUTYypaTopa U/WiIM OT KHOIMIOK YIPABJICHUS Ha MepeHEeN aHeH.

1.2.19 IIpeoGpa3oBarenn MOTYT UMETh AUCKPETHBIC BXOJAa B COOTBETCTBHH C

tabnumeit 6. CocTosHuEe AUCKPETHBIX BXOJOB JIOJDKHO TIEpeaBaThCs 1o uHTEpdeicam
RS485, Ethernet.

Tabmura 6
[Tapametp g * Bun u mapaMeTpsl JUCKPETHBIX BXOJ0B
X JIuCcKpeTHBIE BXOABI OTCYTCTBYIOT

8 TUCKPETHBIX BXO/OB C BUJIOM BXOJHOTO CUTHAJIA «CYXOH KOHTAKT)

C MaKCUMaJIbHBIM TOKOM B 1iersix curHanu3anuu 10 MA (Rimmanm = 0 Owm),

DI HaIpsSDKEHUEM Ha Pa30MKHYTBIX KileMMax: 24 B,

3amuTou OT npedesra - punbTpamus apedesra - 10 Mc (onpeneneHre MeToI0M TPeX
BBIOOPOK T10 5 MC), C TaJIbBAHMYECKUM PA3JCICHHEM OT OCTAJIbHBIX Ienei mpubopa.

* TlapameTp koaa yciaoBHoro oboznavennst Ea—b—-c—-d—-e—f-g-h—-i—-j—-k

1.2.20 TIIpeobOpazoBarenu MOTYT UMETh WCIOJHEHUE C JUCKPETHBIMH
BBIXOJIJaMU TaJbBAaHUYECKU pA3/ICICHHBIM OT OCTaJbHBIX IIeNei, ¢ KoMMyTaluen
NOCTOSHHOrO HanpspkeHus 10 30 B 1 TokoM 10 5 A miM EpEMEHHOT0 HAIPSKEHUS 10
250 B u TokoM 710 SA 110 KaXXA0MY BBIXOHY.

1.2.21 [IlIpeoOpazoBarenn MOTYT HUMETh HWCIOJHEHHE C  BBIXOJIHBIMU
aHAJIOrOBBIMM CHUTHAJIaMHU. /[nama3oH HM3MEHEHWH BBIXOJHOIO AHAJIOrOBOIO CHTHAja

JIOJKEH COOTBETCTBOBATHL TA0JIHIIE 7.

Ta0mura 7
YcnoBHOe 0003HaYECHNE Jnana3oH u3mMeHeHun Hopmupyromee 3HaueHue
aHaAJIOTOBOTO BHIXOJa BBIXOJIHOI'O aHAJIOTOBOTO BBIXOJIHOTI'O aHAJIOTOBOI'0
(mapametp h *) CUTHaja, MA CUTHaja, MA

A or0 105 5

B ot 4 no 20 20

C ot 0 1o 20 20

AP 0..2,5..5 5

BP 4..12..20 20

EP -5...0...+5 5

CP 0...10...20 20

* [lapameTp koma ycinoBHoro obo3nauenuss Ea—b-c—-d—-e—f-g—h-i1—-j—-k

1.2.22 DnexkTpu4eckoe CONMPOTUBICHUE U3OJSALMU MEXIY LEMSIMU, YKa3aHHbI-
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1.2.23 Dnextpruueckass U30JAIMs pa3IudYHBIX IIENel mpeoopa3oBaTesie Mex Iy

co00il M O OTHOIIEHUIO K KOPILYCY BBIIEP)KHUBAET MPU HOPMAIbHBIX YCJIOBHSIX B

TCUCHUC

] MUH pgelicTBUE

HUCIBITATCIIBHOI'O

HaIIpsKCHUA

MEPEMCHHOI'O

TOKa

MPAKTUYECKA CUHYCOUTATBHOW (hOopMBI "acToTOM OT 45 m0 65 I'm ¢ aeicTByrommM

3HAYEHUEM B COOTBETCTBUU C TAOJIULIEH &.

1.2.24 Ilpenensl  [0OIyCKaeMOM OCHOBHOM MPUBEACHHOM MOTPELIHOCTH Yy

npeoOpazoBareneil Mo U3MepsieMOMY WM BBIYHCISIEMOMY Mapamerpy X He MPEBbILAOT

3HAUEHUH, YKa3aHHBIX B TabiuIe 9.

Tabmuma 8
HcnpITaTenbHOe HanpsuKeHue, B, Mex Ly nensmu
Amna-
Ilens | ;moro-
Kopmyc Henu U Hemu 1 wrrarst | Bbi
BBIXOJI
Hcnonmnenne . Jluckpet- Jluckpet- Huckpet- | Jluckper-
npeobpasoBaresis HBIM BXOI, HBIH BXO, HBIA BXOJ,|HBIH BXOJI,
Lenu JIMCKPET- JIMCKPET- JMCKPET- | IUCKPET-
U, e Hbli/aHa- | [lenwn e HBIli/aHa- e HbIl/aHa- | Hbli/aHa-
Mu- N nura- . | muTa- N .. UuTtep-
uem | | oroseut | 1|7 o7 moroseli T 7| OTOBBIH | 10rOBBI deiic
I BBIXOJI, BBIXOJI, BBIXOZ, | BBIXOI,
UHTEP- UHTEP- UHTEP- | HHTEp-
(hetice (erico deticel | deiich
Ea-100B-c-220BY-¢- 15709|2200| 2200 | 820 |1350| 820 [1350| 820 | 1350 | 500
f-g-h-i-j-k
Ea-400B(380B) -c-
190BY-o-fghijk |2200[2200| 2200 2200|2200 | 1350 |2200| 2200 | 1350 | 500
gf‘};_li(_)j(zf'c'z“BH'e'f' 2200(2200| 2200 | 820 | 820 | 820 | 820 | 820 1350 | 500
Ea-400B(380B)-c-
MBH-ofghijk |2200(2200 2200 2200|1350 | 1350 |2200| 2200 | 1350 | 500

[l peoOpa3oBateiei, MIMEIONIUX HMCIIOJHEHHE C TOKOBBIMH BXOAHbIMHU curHajgamu (1,0 A; 5,0 A, I/1; I/5)
UCIIBITATENHbBIE HATIPSDKEHHST COOTBETCTBYIOT HCTIOHEHHUIO Tipeobpaszosareneii Ea-400B(380B)-c-220BY ...

Ta0mura 9
N HopMmu
V3MepsieMBblii mapameTp Yes 70| AX OPMHPYIOTIES
3HAYCHUE
JlelicTBytoiiee 3HaueHUE (Ha3HOTO HANIPSKEHUS Ug.nom
0,02Ugon < U £ 1,2 Upon 0,2
JlelicTByroliee 3HaYCHUE JIMHEMHOTO HANIPSKEHUS | .
0,02U4on S U L 1,2 Upon +0,2
JleiicTByromiee 3HaueHne (Ha3HOTO TOKa L som
0,02, 12,0 Lou +0,2 -
AKTHBHAsI MOIITHOCTH (ha3bl HATPY3KU P som
CyMMapHasi akTUBHAsI MOIITHOCTh Pion
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N3mepsiemblii mapameTp Yy %0 AX Hopwmupyiomiee
3HauYeHUe
PeakTrBHAs MOIIHOCTH (pa3bl HATPY3KU +0,5 Q4 siom
CymMapHasi peakTHBHAsI MOIITHOCTh Qo
[ToHast MOIITHOCTH (ha3bl HATPY3KH Sip.siom
CymMmapHas 1oJiHast MOIIHOCTb Shon
Yacrtora cetu, ['m* - +0,01 -

* HopmanbHasg 001acTh 3HAUYEHUH BXOJHOIO CHrHaja JOJDKHA ObITh OT 40 % HOMHHAIBLHOTO
3HaueHHUs (HWKHee 3HaueHue BXomHoro curhHana) 10 200 % HOMHHAJIBHOTO 3HAUYeHHUs (BEepxHee
3HAYEHHE BXOJHOTO CUTHAJIA)

1.2.25 Tlpenensl nomyckaeMOW OCHOBHOM NPUBEACHHOW MOTPEIIHOCTH B
HOPMAJIBHBIX YCJIOBHSX MPUMEHEHHS TIPU M3MEPEHUU U TIPEoOpPa30BaHUU B BBIXO/IHBIC
aHaJIOroBbIe CUTHANBI paBHBI + 0,5 %.

IIpenen momyckaemMol OCHOBHOM IOTPEIIHOCTH BBIPAKEH B BUJIE MPHUBE/ICH-
HOU morpemHocTd. Hopmupyrolye 3HaueHus: BIXOJHOTO aHAJIOTOBOr0 CUTHAJIA MPU-
BeJICHBI B TabmuUIIe 7.

[TorpemHocTh MpeoOpazoBaTessi HOpMUpYyeTcss 0Oe3 ydera MOrpenrHocTen
TpaHChHOPMATOPOB HAMPSKEHUS U TOKA.

1.2.26 Ilpenensl gomyckaeMoi OCHOBHOM IMOTPEIIHOCTH U3MeEpeHul (mpeoodpa-

30BaHUi) noka3areneid KO cooTBETCTBYIOT 3HAUCHUSIM, MPUBEACHHBIM B Taduie 10.

Tabmura 10

TMapameTp I[Hana30HU Tlpenen HorpemvHS-

U3MCPCHHUU CTHU USMCPCHUU
UacroTa (f) (45...55) I'my A=+0,01
OTtkiioneHue 4yactoTsl (Af) (-5...5) T’ A=40,01
JlnuTenbHOCTh npoBasna HanpskeHus (At;) (0,02...60) c A ==+0,02
['mybuna nposania Hanpspkerust (OU,)) (10...95) % A ==0,2
JUIMTEeNbHOCTD NTpepbIBaHUs HANPSLKEHUS (Atypep) (0,02...60) c A =+0,02
JUIMTEIbHOCTh BPEMEHHOTO NepeHapsKEHUS (Atpep ) (0,02...60) c A =%0,02
* O003HaueHNE MOTPEIIHOCTH: A — aOCONIFOTHAS

1.2.27 OcHoBHasi MOTrPeUIHOCTh TMpeoOpazoBaTeneld NpU U3MEHEHUU
HaIpsHKEHUS MUTAHMS B TIPE/IeiaX, YKa3aHHBIX B TaOIHIIE 5, HE MPEBHIIACT MPECIIOB
JIOTTyCKaeMOM OCHOBHOM MOTPEITHOCTH, YKa3aHHBIX B Tabnuiax 9, 10 u B 1.2.25.

1.2.28 Ilpenesnbl JOMYCKAEMBIX JAOMOJHUTEIBHBIX MOTPENTHOCTEN U3MEPEHU,
BbI3BAHHBIX M3MEHEHHMEM BIIUSIONIMX BEIUYMH OT HOPMAJbHBIX 3HAUYECHUW, DPaBHBI

3HAYEHUSM, PUBEACHHBIM B Tabmuie 11.
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Taomuma 11
3HayeHue JomonauTenpHas
Bnusromas Bennunza BIUSTIONIEH HOrpCLUIHOCTD
BEJIMYMHBI Yxi1, % AX;
1 2 3 4
TemnepaTypa okpy»karouiero Bosayxa, °C -40...+70
M3MEPEHHE TOKOB M HAMPSHKEHUN (-20...+70)* ]£0,2/10 °C
HU3MEPEHHE MOIITHOCTH +0,5/10 °C
u3MepeHue kodpPuimenTa MOIHOCTH +0,5/10 °C
U3MEPEHHUE YaCTOTHI +0,005/10
°C
OTtHocuTeNnbHAs! BIAXHOCTh BO3yXa, %o 95
U3MEPEHUE TOKOB U HAIIPSHKEHUN npu t =+35°C 10,2
HU3MEPEHHE MOILITHOCTH +0,5
n3MepeHne KodPHUIMEHTa MOIITHOCTH (90 10,5
U3MEPEHHE YaCTOThI npu t =+30 °C)* +0,005
BHemnnee 0fHOPOHOE MArHUTHOE I10JI€ IIOCTOSTHHOTO WJIU 0,4
MEPEMEHHOT0 TOKa C YaCTOTOW BXOJIHOTO CUTHAJIA IPH CAaMOM
HeOIaronpusSTHOM HAMpPaBICHUU U (a3e MarHUTHOTO TIOJIS,
KA/M
U3MEPEHUE TOKOB U HAINIPSHKEHUN +0,2
U3MEPEHUE MOIIHOCTH +0,5
n3MepeHne K03 HUIUEHTa MOIITHOCTH 10,5
HU3MEPEHHE YaCTOThI +0,005
Yacrora cetn, I'm 45...55
U3MEPEHHE TOKOB U HAMPSKEHUN +0,4
HU3MEPEHHE MOILITHOCTH +0,5
n3MepeHne K03 HUIUEHTa MOIITHOCTH 10,5
Koaddurment momuoctr cos@ (sing) +(0,5...1)
U3MEpEHNE aKTUBHOU (PEaKTUBHOMN ) MOIITHOCTH +0,5

* B cKOOKax yKa3aHbl 3HAUCHU I ITpeoOpazoBareneit, uMmeronux ucnosnenue ¢ XKK-nucrnneem

1.2.29 Tlpu u3MepeHHH BBIXOAHBIX AaHAJOTOBBIX CHTHAJIOB MpEaeibl AOIyC-

Ka€MbIX JOIOJHUTCIBbHBIX IMPHUBCACHHBIX HOFpeHIHOCTeﬁ Hp606paSOBaTeHCﬁ, BbI3BaH-

HBIX OTKJIIOHCHHUEM BJIMAIOINIUX BCJIWMYKUH OT HOPpMAJbHBIX 3H3‘1€HHIZ, PaBHELI:

a) £0,4% — npu U3MEHEHHHM TEMIIepaTypbl OKPY’KAlOIIEro BO31yXa OT

(20 £ 5) °C no munyc 40 (munyc 20) u mtoc 70 °C Ha xaxapie 10 °C;

0) = 1,0 % — npu Bo3A€MCTBUU OTHOCUTEIHHOM BJIaXKHOCTH:

(95 £ 3) % npu Temneparype 35 °C;

(90 £ 3) % mpu Temneparype 30 °C ms mpeodpazoBareeii ¢ XKK-nucrureem;

B) = 0,5 % — npu BIMSHUU BHEIIHETO OJHOPOJIHOTO MAarHMTHOTO IMOJIS TOCTOSIH-

HOIro WjmM NnEepeMEHHOIO TOKa C YaCTOTOU BXOJHOI0 CurHaja, C MarHUTHOU HHHYKHHCﬁ

0,5 MTa mpu camom HeOIArOMIPUATHOM HAIPABICHUH U (pa3e MAarHUTHOTO TOJIS;
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r) = 0,5 % — npu u3meneHun kod3pduireHTa MOIHOCTH B auana3zone ot 0 10
witoc 1, ot mmoc 1 1o 0, ot 0 1o munyc 1, ot munyc 1 1o 0;

n) + 0,25 % — npu U3MEHEHHH HaIPSOKEHUS! CETH IMOCTOSTHHOTO TOKAa YHUBEp-
CaJIbHOTO MUTaHMUsl OT HOMHHaJIbHOTrO 3HaueHus 220 B go 130 B u 370 B u npu usme-

HEHUU HAMPSHKEHUS! CETH MEPEMEHHOTO TOKAa YHHUBEPCAIBLHOIO MUTAHKUSI OT HOMUHAIb-
Horo 3HadyeHus 220 B 1o 90 B u 264 B.

1.2.30 TIpeoOpa3zoBaTenu SBISIOTCS TEIUIO- W XOJIOJOYCTOMYMUBBIMU B
nuarna3one Temmeparyp ot MmuHyc 40 (munyc 20) go matoc 70 °C, npu 3TOM Ipeaeibl
JIOTYCKaeMOM JIOMOJIHUTENIbHON MOTPEUTHOCTH, BI3BAHHON M3MEHEHUEM TEMIIEPaTyphI
OKpy’Karolero Bo3ayxa oT HopManbHOUM (20 £ 5) °C nmo moboii TemrepaTypbl B

pabodem jguamna3oHe Temreparyp Ha kaxzaesie 10 °C, He NpEBBINIAIOT 3HAYEHUH,
yKa3aHHBIX B Ta0ymie 11.

1.2.31 Ilpu u3meHeHun TeMIiepaTypbl OKpykaromiero Boszayxa ot (20 + 5) °C
10 munyc 40 (munyc 20) u mroc 70 °C Ha xaxapie 10 °C npeaensl qomycKaeMou J10-
MOJTHUTEIBLHOM NorpentHocTy u3Mepennii KO He npessimarot 0,5 mpeaena JomycKkaeMon
OCHOBHOM MOTPENIHOCTH WM3MEpPEHUs COOTBETCTBYIOIIEro mapamerpa (tadnuma 10) Ha
kaxapie 10 °C OTKIIOHEHUSI TeMIIepaTypbl OKpYKaroleHd Cpenbl OT TEMIIEpaTypbl HOP-
MaJbHBIX YCJIOBUM MPUMEHEHHUS.

1.2.32 Ilpyu U3MEHEHUU OTHOCUTEIBHOW BIAXKHOCTU BO3AyXa OT HOPMAJIbHOMN
(30-80) no 90 % mpu Temmeparype 30 °C mpenenbl I0MyCKaeMON JOMOJHUTEIHHOM
norpemHocTy u3MepeHuii KO He npeBblIaroT BEIWYMHBI MpEeNia JI0MyCKaeMOn
OCHOBHOM IMOTPENTHOCTH U3MEPEHHSI COOTBETCTBYIOIIETO mapameTpa (Tadmura 10).

1.2.33 Tlpenensl 1omyckaeMon TOMOJHUTEIBLHON MOrPEelIHOCTH u3MepeHuil KO,
00yCIIOBJIEHHON BO3/IEWCTBUEM BHEIIHETO OJJHOPOIHOIO MOCTOSHHOTO WJIM MEPEMEHHOTO
(cMHYCOMIATBHOTO U3MEHSIONIETOCS BO BPEMEHN) MAarHUTHOTO TOJISl HAPSKEHHOCTBIO /10
0,4 kA/M npu caMOM HeOJIaronpUsATHOM HAINpaBJIEHUU U (a3ze MArHUTHOTO TOJIs, HE Tpe-
BbIa0T 0,5 mpezena JOIMyCKaeMOil OCHOBHOM MOTPELIHOCTA W3MEPEHUSI COOTBETCTBYIO-
niero napamertpa (tadnuma 10).

1.2.34 [IpeoOpa3oBareny  BbIIEPKUBAIOT  KPATKOBPEMEHHBIE  MEPErpy3Ku
BXOJHBIM CHUTHQJIOM C KpPATHOCThIO OT HOMHMHAJIBHOIO 3HAYEHHsI CHTHajla B

COOTBETCTBUH C Ta0OIMuen 12.
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Ta0muna 12
KparHocTs JITUTEIbHOCTD Mrrepsan

HaumenoBanue Yucno KAaKIOH MEXY JBYMs
nenel NpudopoB | 1oka | mampsokennst | TEPETPY3OK neperpysku, ¢ | TCPETPy3KaMi,

C

2 - 10 10 10

[MocnenoBatensupie |/ - 2 15 60

1enu (Toka) 10 - 5 3 2,5

20 - 2 0,5 0,5

[MapannensHbie Henu | 1.5 9 0,5 15

(HanpsiKeHus)

1.2.35 TlocnepoBarenbHble W MapajulelibHble LENU MNpeoOpazoBaTeis
BBIJICPKMBAIOT B TEYEHHE 2 YAacOB IEPErpy3Ky COOTBETCTBEHHO TOKOM U
HanpsbkeHueM, paBHbIM 150 % OT HOMUHAQJIBHOTO 3HAYEHUS, MPU HOMHUHAIBHOM
3HaYeHUH KOd()PHUIIMEHTa MOIIHOCTH.

1.2.36 [IpeoOpazoBaTeny yCTONYIHBHI:

— K pa3pbIBy HArpy3Kd Ha aHAJOTOBOM BBIXOJ€ NPU HOMUHAJIBHOM 3HAYECHHUU
BXOJHOT'O CUTHAJA;

— K 3a3€MJICHUIO JIF0O0T0 BBIXOIHOTO 3a)HMa aHaJOr0BOI0 BBIXO/A.

Bennuuna HanpsbkeHHs Ha Pa30MKHYTBIX BBIXOJHBIX 3aXKMMax IIPU OTOM HE

npessimaet 30 B.

[Ipu 3a3eMieHHH BBIXOJAHOTO 3aXKUMa MpeoOpa3oBaTeNu JOJKHBI COOTBETCT-
BOBaTh TpeboBanmsm 1.2.24, 1.2.25, 1.2.26.

1.2.37 Tlo yCTOWYMBOCTH K MEXaHMYECKUM BO3ACHCTBUSM IIPeoOpa3zoBaTEIH
ABIIAIOTCS ~ BUOPOYCTOMUMBBIMHM W BHOpompouyHbiMH, rpynma NI 1o
['OCT P 52931-2008, T.e. mpeobpa3oBaTen yCTOMYMBBI M MPOYHBI K BO3JAEHCTBHUIO
CUHYCOMJAJIBbHOW BUOpanuu B auanazoHe yactoT oT 10 po 55 I'm mpu ammiutyne

cmenienus 0,15 mm.

1.2.38 TlpeoOpasoBaTenu SIBIASIOTCS yAApONPOYHBIMH, T.€. COXPAHSIOT CBOM

XapaKTCPHUCTUKHU ITPH BOBHCﬁCTBHHI

- MCXAHHMYCCKUX YIAApOB OJHMHOYHOTIO ,ZIGﬁCTBI/IHZ MaKCHUMAaJIbHOC YCKOPCHHC

2
300 M/c”, IIUTENBHOCTh UMITYJIbca 6 MC, YMCJIO YJAapOB MO Ka)XXIOMY HaIlpaBJICHUIO

BO3/CUCTBUA 3;
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- MEXaHMYECKUX yJapOB MHOTOKPATHOrO AEHCTBUS: YHMCIIO YAAPOB B MHHYTY
or 10 o 50, MakcumanbHOe yckopenne 100 M/c’, IIMTENBHOCTH HUMIyiIbca 16 Mc,
YHUCJIO yIapOB IO KaXI0My HarnpasieHuo Bo3aeictaus — 1000.

1.2.39 IIpeoOpazoBarenu SBISIOTCS TEIUIO-, XOJOMO-, BIATOMPOYHBIMH, T. €.
COXPaHSIOT CBOM XapaKTEPUCTHKU IIOCJIE BO3JAEHCTBUS HA HUX TEMIIEpaTypbl OT
muHyc 50 10 moc 70 °C u OTHOCUTENBHON BIIAXKHOCTH BO31yxa He Ooisee 95 % mpu
temrepatype  mmoc  35°C,  COOTBETCTBYIOLUMX  NPENEIbHBIM  YCIOBUSAM
TPaHCHIOPTUPOBAHMUSI.

1.2.40 IlpeoOpa3oBaTen B TPAHCHOPTHOM Tape 00JI1alal0T MPOYHOCTHIO TIPHU
TPaHCIOPTUPOBAHUHU, T.€. BBIIECPKHUBAIOT O€3 TMOBpeXJACHUM B TeueHHe 1 yaca
TPaHCIOPTHYIO TPACKYy ¢ yckopeHmeM 30 m/c® , wactoroif or 80 mxo 120 ymapoB B
MUHYTY.

1.2.41 Tlo 3amumeHHOCTH OT BO3ACHCTBUS TBEPABIX TN IpeoOpa3zoBaTeH
cootBeTcTBYIOT Koy [P20 mo 'OCT 14254-2015.

1.2.42 TpeboBaHus K 2IEKTPOMArHUTHOW COBMECTUMOCTHU

1.2.42.1 TlpeoOpazoBaTenu yIOBIETBOPSIIOT TPEOOBAHUSAM, MPEAbSIBIIEMbBIM
M0 3JIEKTPOMArHuTHOM coBMecTUMOCTU B cooTBercTBUU ¢ ['OCT P MOK 61326-1-
2014 nns obopynoBanus kiacca A. IlomMmexoycTOMYHMBOCTh MPUOOPOB yAOBJIETBOPSIET
Kputepuro kauectBa pyHkimonupoBanus «A» mo 'OCT P MOK 61326-1-2014.

1.2.42.2 YpoBeHb UHIYCTPUATILHBIX TTIOMEX MpU paboTe nmpeodpazoBaTeseii He
npeBbiaeT 3HaueHuil, ycraHoBieHHbIX ['OCT 30805.22-2013 nns oGopynoBaHUs
Kjacca A.

1.2.42.3 TIpeoOpa3oBaTenu yCTOWYUBBI K 3JIEKTPOCTATHUYECKUM DPa3psiaM Mo
CTEMEHH MECTKOCTU 3, MO KPUTEPHUIO KadecTBa (HYHKIMOHUPOBAHHS A COTJIACHO
I'OCT 30804.4.2-2013.

1.2.42.4 TlpeoOpa3oBaTenu yCTOWYMBBI K HAHOCEKYH/IHBIM UMIYJIbCHBIM TI0-
MeXaM IO CTETEHH KEeCTKOCTH 3 Juis 1ernel uaTepderica, Mo CTeNeHH KeCTKOCTH 4 st
Hened M3MEepeHus, MO0 KPUTEPUI0 KadecTBa (DYHKUMOHUPOBAHHS A  COrJacHO
['OCT 30804.4.4-2013.

1.2.42.5 IlpeoGpazoBarenu YCTOWYHMBBI K MHUKPOCEKYHIHBIM HMITYJIbCHBIM
nomMexam OOJIBIIION SHEPTUH MO KPUTEPHUIO KadyecTBa (PYHKIIMOHUPOBAHUS A COTJIaCHO

I'OCT P 51317.4.5-99:
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- 10 CTENEHU JKECTKOCTH 3 MPHU BO3AECHCTBUM ITIOMEXH IO LIEMU MUTaHUS («IPOBOL
— MpOBOA»), IO KPUTEpUIO  KayecTBa  (DYHKIMOHUpPOBAaHMA A  COIJIACHO
I'OCT P 51317.4.5-99;

- 10 CTENEHU JKECTKOCTH 2 MPHU BO3AEHCTBUM IIOMEXH IO LIEMU MUTaHUs («IPOBOL
—  3eMis»), [0  KpUTEpUIO  KauecTBa  (DYHKIIMOHUPOBAaHHMS A COIVIACHO
I'OCT P 51317.4.5-99;

- TI0 CTETEeHU >KECTKOCTH 3 MpHU BO3ACHCTBUHU MOMEXH MO IensM uHTepdeiica,
CUTHAQJIbHBIM LIETISIM U IMCKPETHBIM BXOJaM, 10 KPUTEPHIO KauecTBa (PYyHKIIMOHHUPOBA-
Hus A cornacHo 'OCT P 51317.4.5-99.

1.2.42.6 TIpeoOpa3oBaTenu yCTOWYMBBI K THUHAMUYECKUM W3MEHEHHUSM B Lie-
ISX 3JEKTPONUTAHMS:

- pu npoBaiax HanpsbkeHus 30 % ot Uy, (1 mepuomn); 60 % ot Uy, (50 nepuo-
JIOB) 0 KpUTepuio kauecTBa (pyHkunonupoBanus A cormacHo ['OCT 30804.4.11-2013;

- npu npepbiBanuy HanpspkeHust 50 % ot Uy, (1 mepuoxa) no kpureputro kave-
ctBa ¢pynkuuonupoanus A; 100 % ot Uy, (50 meprooB) mo KpUTepuio KauecTBa
dbyukimonupoBanus B cornmacuo 'OCT 30804.4.11-2013.

1.2.42.7 TIpeoOpa3zoBaTeinu YCTOWYMBBI K BO3JEHCTBHUIO PaJIMOYACTOTHOTO
AIIEKTPOMATrHUTHOTO TOJIS MO CTEMEeHH >KECTKOCTHU 3, MO KPUTEPHUIO KauecTBa (PyHK-
uuonupoBanusi A corinaciHo 'OCT 30804.4.3-2013.

1.2.42.8 Ilpeobpa3oBarenn yCTOMYMBBI K KOHIYKTUBHBIM IOMEXaM HaBelIEH-
HBIMU PaJUOYaCTOTHBIMH 3JEKTPOMArHUTHBIMH TMOJIIMU TIO CTETIEHH KECTKOCTH 3, 10
KpuTeputo kauectBa ¢pyHkimonupoanus A coriacHo 'OCT P 51317.4.6-99.

1.2.42.9 TIpeoOpa3oBaTenn yCTOMYMBBI K KOJICOATEIHHBIM 3aTYXAIOMUM IIO-
MeXaM IO CTENEeHH >KECTKOCTH 3, M0 KPUTEPHUIO KauecTBa (PYHKUMOHHPOBAHUS A CO-
rimacHo ['OCT P 51317.4.12-99.

1.2.42.10 IIpeobpa3oBaTenu yCTOMYMBBI K KOHIYKTHUBHBIM IIOMEXaM IIpo-
MBIIJIEHHON YaCTOThl IO CTENEHU YKECTKOCTH 4, M0 KPUTEPUIO KauecTBa (PYHKIIMOHH-
poBanus A corsnacHo 'OCT P 51317.4.16-2000.

1.2.42.11 TlpeoGpazoBaTeny yCTOMYMBBI K BIUSHUIO HECUHYCOWIATBLHOCTU
HanpspkeHus (BiavsiHue rapMoHukK) cornacHo 'OCT 32144-2013.

1.2.43 TpeGoBaHus K KOHCTPYKIIUU

1.2.43.1 I'abaputHsie pa3mepsl IpeodpazoBateneii He 6onee 162x106%63 mm.
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1.2.43.2 Macca npeoOpazoBareneit He 60iee 0,6 Kr.

1.2.43.3 [logkiitoueHue OCYIIECTBISECTCS KIEMMHBIMU COEAUHUTEISMHU <O
BUHT» JUIS IPOBOJIOB CEYCHHEM 2,5 MM .

1.2.44 TpeGoBaHUS K HAIC)KHOCTH

1.2.44.1 Cpennsis HapaboTKa Ha OTKa3 JyIs mpeoOpaszoBaTesieii, HE UMEIOIIUX
ucniogHenus ¢ XK-gucrmeem, He meHee 250000 u. Cpeansis HapaOOTKa Ha OTKa3 s
npeobpazoBaresneit, umeronux ucnoHeHus ¢ XK-agucnieem, ne menee 150000 .

1.2.44.2 IIpeoOpazoBarend OTHOCSTCS K BOCCTAHABJIMBAEMbIM, PEMOHTHpYE-
MbIM u3zenusM. CpeiHee BpeMsi BOCCTaHOBJIEHHUSI pabOTOCIIOCOOHOTO COCTOSIHUS TIpe-
obpasoBareneit He 6omee 2 d.

1.2.44.3 Cpennuii Cpok CITy>KObI peoOpazoBaTeseii, He UMEIOINX UCIIOTHEHHUS C
KK-nucrnneem, He menee 20 net. CpenHuil cpok ciykObl ITpeoOpazoBaTeseld, UMEIOIIUX

ncnoanenud ¢ XKXK-nucrreem, He meHee 15 JteT.

1.3 JlonosHuTEIbHBIEC TAPAMETPBI M XapaKTePUCTUKHU Npeodpa3oBareliei,
NpeIHA3HAYEHHBIX U1l IKCITyaTalluM HA MOPCKHUX CyIax

1.3.1 IIpeoOpazoBareny yCTOWYMBBI K OTKIIOHEHHIO HAMPSHKEHUS U YaCTOThI OT
HOMUHAJIbHBIX 3HAYEHUH MMapaMeTpoB MUTAHUs, YKa3aHHBIX B Tabmuile 13. OcHoBHAs 1O-
IPENIHOCTD MpeoOpazoBaTesieil NPy OTKJIOHEHUH HAMpPSHKEHUS M 4YaCTOThI MUTAHUS HE Tpe-
BBIIIAET MPEJIEIOB JI0ITyCKaeMOM OCHOBHOM MOTPEIIHOCTH, YKa3aHHbIX B 1.2.24 - 1.2.26.

[IpeoOpa3oBarenu, moayyaroniye MuTaHUe OT aKKyMYJSATOPHBIX Oarapeil, Ha-
JIeKHO pabOTarOT MPU OTKJIOHEHMSIX HampsokeHus nutanus oT +30 go -25 % ot Homu-
HAJIBHOTO 3HAYCHHUS.

TpexkpaTHOEe MCUE3HOBEHHE MUTAHUSA B TEUCHUE 5 MUH MPOAOKUTEIHHOCTHIO
1o 30 ¢ He OKa3bIBACT BIMSHUS HA pa00OTOCTIOCOOHOCTH MTpeoOpa3oBaTeei.

Tabmura 13

OTKJI0OHEHHE OT HOMUHAJIBHBIX 3HAYCHUI
[TapameTp nuTaHus . KpaTKOBpPEMEHHOE
JIIATENsHOE, % 5

%o BpeMms, C
Hanpsixenue +6...-10 + 20 1,5
(mepeMeHHBIH TOK)
Yacrorta +5 + 10 5
Hanpsixenue 5 Huknnyeckue
(TTOCTOSIHHBIN TOK) +10 OTKJIOHCHHS

10 [Tynbcaruu
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1.3.2 IIpeobpazoBaTeny 1Mo KIMMATHIECKAM BO3ICUCTBUSAM SIBIISTFOTCSI:

— TEIJIOYCTOMYMBBIMH NIpHU Temneparype miroc 55 °C, X0J10A0yCTOMYNBBIMA
npu temreparype Munyc 40 °C, mpenensl AOMyCKaeMOW JTONOJHUATEIbHON MOTPENIHO-
ctu Ha Kaxable 10 °C, BbI3BaHHON M3MEHEHUEM TeMIEpaTyphbl OKPYKAIOUIEr0 BO3ayXa
B MHTepBajie pabouynx Ttemrmeparyp oT HopMaibHOH (20 £ 5) °C o moboit B npenenax
oT MuHyc 30 o moc 55 °C, He AOJKHBI npeBbiath 0,5 mpeaenoB a0mycKaeMou oc-
HOBHOM MOrPEIIHOCTH;

— paborocniocoOHbI npu Temriepatype mitoc 70 °C (He BBI3BIBAIOT MOBPEXKIE-
HUM CUCTEM aBTOMATHU3AIIMH, UX IJIEMEHTOB U YCTPONCTB);

— XOJIOONPOYHBIMHU ITpU TemnepaTtype munyc 50 °C.

1.3.3 [IpeobpazoBarenu SABISIOTCS BIAroyCTOMYHUBBIMHU.

[Ipenenbl 1omyckaeMoil JTOMOJHUTENBHON MOTPEIIHOCTU NPHU U3MEHEHUU OT-
HOCUTENbHOU BlIaxkHOCTH OT HOpMaibHOH (30-80) % mpu Ttemneparype (20 +2) °C no
(80 £ 3) % npu temneparype (40 £2) °C, a taxxke a0 (95 +3) % npu temneparype
(25 £ 2) °C He npeBbIIAIOT NPeeIoB JOMYCKaeMOW OCHOBHOM MOTPEITHOCTH.

1.3.4 [IpeoOpa3oBarenu SBISIOTCS BUOPOMPOUYHBIMU MPU BO3AECUCTBUM BUOpa-

MU C YaCTOTaMU, YKa3aHHBIMU B Tabsmie 14.

TabOmura 14
JlnuTenbHbIE HCIIBITAHUS KpaTkoBpeMeHHBIC UCTIBITAHNS
ITonananazon
AMIuartyna, Ammnryna,
gacToT, ['1g Bpewms, u Bpewms, 1
MM MM
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

1.3.5 IlpeobpazoBarenu SIBASIOTCS BUOPOYCTOMYMBBIMU TPU BO3ACUCTBUU
BuOparuu ¢ yactoramu ot 2 A0 100 ['m: mpu gacrotax ot 2 1o 13,2 'l — ¢ amMmuTy o
nepeMenieHnii + 1 MM u mpu uwacrorax ot 13,2 go 100T'm — ¢ yckoperuem 7 m/c’
(0,7 g).

1.3.6 [IpeoOpazoBarenu SBISIOTCS YAAPONPOUYHBIMU MPU BO3JAEHCTBUU yIapOB
MOOYEPEHO B KAXKJIOM U3 TPEX B3aMMHO NEPHEHAMKYJISIPHBIX HalpaBlIE€HUN C yCKOpe-

HUEeM He meHee 7 g u yactoTol ot 40 1o 80 ynapoB B MuHyTy. KonuuecTBo ygapoB He
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menee 1000. Y napbl paBHOMEPHO paclpeeieHbl MEXKy UCIBITAHUAMU MIPU PA3IUYHBIX

MOJIO’KEHUSAX peoOpa3oBaTers.

JUIMTeNbHOCTh ACUCTBUS YyIApHOTO YCKOPEHHS COOTBETCTBYET TPeOOBaHUSM,

yKa3aHHBIM B Ta0mawuie 15.

Tabmura 15

3HaueHUe HU3IIEeH PE30HAHCHOM YaCTOTHI
npeoOpazosarens, [t

JImATenbHOCTDh JEUCTBUSA
YAAPHOTO YCKOPEHUS, MC

Jlo 60 18+5
60 — 100 11+4
100 — 200 6+2
200 — 500 3£

[Ipumedyanne — ecay TEXHUYECKHE XapaKTePUCTUKH O0OpYyIOBaHHS He OOecrneyuBaroT TpeOyeMoid
TUTUTEIIFHOCTH JICUCTBUS YAAPHOTO YCKOPEHUs, TO JAOMYCKAETCs MPOBEICHUE UCIBITAHUHA C JITUTEIh-
HOCTBIO IEHCTBUS yIAPHOTO yCKOpeHus, onpenensemont mo popmyne J = 3000/f, rae J — nmuTensHOCTD
yIapHOTO yCKopeHus (Mc), f — Hu3IIas pe3oHaHCHas 4acToTa npeodpazoBatens, [ 1.

1.3.7 IIpeoOpazoBarenu SBISIOTCS YIapOyCTOMUUBBIMH MPU BO3JCHCTBUU Ya-
POB MOOYEPENHO B KAXKJAOM M3 TPEX B3aUMHO NEPIEHAUKYJSIPHBIX HANpaBJIEHUHN C ycC-
koperneM 50 m/c® (5 g), mmrenbHOCTBI0 10 — 15 MC, YHCIOM YIapoB B Ka)KIOM Ha-
npasieHuu — 20, yactoTa cinegoanus yaapos 40 — 80 MuH.

1.3.8 IIpeoOpaszoBarenu SBISIOTCS YCTOMYHMBBI K BO3ACHCTBUIO COJISTHOTO
(MOpCKOTO) TyMaHa.

1.3.9 IlpeobpazoBarenu ABIAIOTCS YCTOWYUBBIMU K HarPEBAHUIO.

1.3.10 Tlo 3amummeHHOCTH OT BO3ACUCTBUS TBEPBIX TEJ MpeoOpa3oBaTesin co-
OTBETCTBYIOT ~CTENEHM 3allUThl €O CTOpOHBI nmepeaHeil mna”enmn [P20 1o
['OCT 14254-96.

1.3.11 TpeGoBanus 1O JIEKTPOMArHUTHON COBMECTUMOCTH

1.3.11.1 dns mpeoOpaszoBaresnieid, pa3MeniaeMblX B MAIIMHHBIX U JIPYTHX 3a-
KPBITHIX TOMEIICHUSX CY/IHA, YPOBHU HAMPSIKEHUS PaIMOTIOMEX, CO3/IaBAEMBIX B LIETISIX
MUTaHUs, HE IPEBBIIIAIOT CASAYIOIIMX 3HAUCHUI B IMara30Hax 4acToT:

- ot 10 1o 150 k't — ot 120 1o 69 nb (MxB/m);

- ot 150 10 500 xI'tt — 79 ab (MxB/m);

- ot 500 kI'ry 1o 30 MI't — 73 nb (MxB/m).

Jnst u3MepeHust ypoOBHS PaJUONIOMEX UCIOIb3YETCSl SKBUBAJICHT CETH U KBa3U-

IIAKOBBIM NpUEMHUK. [IIMprHA MOJOCH MPONYCKAHUSA ITPUEMHMKA IPU U3MEPEHUAX B
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yactoTHOM auana3one oT 10 mo 150 kI'n momxua ObiTh 200 I'l, a B 4aCTOTHOM JaMaria-
30He oT 150 kI' go 30 MI'y — 9 kI'w.

1.3.11.2 JIns mpeoOpazoBateneil, pa3MeIIaeMbIX B MAIIUHHBIX U JIPYTHX 3a-
KPBITHIX MOMEIIECHUSIX, YPOBHU CO3/1aBAEMOT0 3JIEKTPOMArHUTHOIO TMOJsI PaguoroMeX
Ha paccTosiHMM 3 M OT mpeoOpa3oBareiieil HE MPEBBIIAIOT CIACAYIOIUX 3HAYCHUN B
JMana3oHax 4yacToT:

- ot 150 xI'y 1o 30 MI'n — ot 80 1o 50 nb (MxB/m);

- o1 30 MI'n o 100 MI'tt — ot 60 o 54 nb (MxB/m);

- ot 100 go 2000 MI't — 54 nb (MxB/m), 3a uckiIroueHHeM auara3oHa OT
156 no 165 MI', rne ycranaBinuBaercs 24 nb (MxB/m).

JIns m3MepeHur HUCHONb3yeTCs KBAa3WUIIMKOBBIM M3MEPUTENIbHBIM INPUEMHHUK.
[[IupuHa MonOCHl MPOIYCKAHHUS NpHEMHUKa B Auana3zoHe yactoT oT 150 kI'm mo 30
MI'1t u ot 156 1o 165 MI'tt nomxHa ObITh 9 kI'1, a B nuama3one yactot ot 30 g0 156
MI'muor 165 MI'i o 1 I'T'p — 120 kI,

1.3.11.3 IIpeobOpazoBaTenu 1jsi 0O€CIEUEHUS DJIEKTPOMArHUTHOM COBMECTH-
MOCTH B YacCTH BO3JIEUCTBHS MOCTOSIHHOTO W nepeMeHHoro (50 I'i1) MarHuTHOTO moJs
COOTBETCTBYIOT KJIacCy 2 000py/10BaHUS B COOTBETCTBUM C TpeOOBaHUAMHM MyHKTa 2.2.1
gactu XI [IpaBui kiaccudukanum U MOCTPORKH MOPCKUX CYJIOB.

1.3.11.4 IIpeobpazoBarenu 001a1al0T YCTOMUYUBOCTBIO K JIEKTPOMArHUTHBIM
IOMEXaM.

1.3.12 IIpeoGpazoBatenu 001a1at0T MIECEHEYCTOMYNBOCTHIO.
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1.4 YcTpoicTBO M IPUHIIUAI PAOOTHI

1.4.1 Koncrpykius

1.4.1.1 KoHCTpYKTHBHO mpeoOpa3oBaTe/ii BBINOJHEHbI B KOpIyce s
yctaHoBkM Ha DIN-peiiky. OOmuii Buj, rabapuTHbIE U YCTAHOBOYHBIE pPa3MeEphI
MPUBE/ICHBI B IPUIIOKEHUN A.

[IpeoOpa3zoBarenb COCTOMT W3 KOpIyCa W KPBIIIKH, BBIMOTHEHHBIX W3
IJ1aCTMACCBI.

Ha kppruky mnpeoOpa3oBaTenss HaklieeHa IUIGHKAa € 00O3HAaYeHHEM BcCeX
HEOOXOIMMBIX TEXHUYECKHUX JaHHBIX U Ha3HAUYEHHUEM KJIEMM Pa3hEeMOB.

1.4.1.2 Bce KOMIIOHEHTHI PACMOJIOKEHBI Ha COETUHEHHBIX MEXIy COOOM
MEYATHBIX IUIATaX U BCTABJSIFOTCSA CO CTOPOHBI KPBIIIKA B KOPIYC MO HANPABISIOIIMM.
KonuyectBo mar 3aBUCUT OT HCHOJHEHUs TpeoOpazoBaTens (MUHUMAIbHOE
KOJIMYECTBO MEYaTHBIX IJIaT — YEThIPEe, MAKCUMAJIbHOE — CEMb ILJIaT).

1.4.1.3 Ha «xopmyce pacHojoOK€Hbl pa3beMbl [  MOAKIIOYEHHS
npeoOpa3oBaTessi K U3MEPUTEIbHBIM ITIEMSAM, K 1MW MHUTAHWs, MEensIM HHTEeP(HEncoB,
LEMSIM JUCKPETHBIX BXOJIOB M BBIXOJIOB, K LIETISIM aHAJIOTOBBIX BBIXOJIOB.

1.4.1.4 B yrnyOnenue BepxXHEW YacTH KOpIyca yCTaHABIMBAETCS JIMIIEBas
NaHeqb ¢ Npo3padyHbiM OKHOM (1isi ucnonHeHus ¢ JKK-aucmieem), yepe3 KOTOpBIit
IIPOCMATPUBAIOTCA KUAKOKPUCTALINYECKUN NHUCIUIEW, NMPEIHA3HAYEHHBIM I OTO-
OpakeHusl 3HAYEHUN HU3MEPSIEMBIX MMAPAMETPOB AIEKTPUUECKON CETH, U MaJICHbKUMU
OKOIIIKaMH, Yepe3 KOTOPhI€ MOJICBETKON €AMHUYHBIMA MHAMKATOPAMHU OTOOpaXkaercs
paboTa omniuii mpeodpa3oBaTersi.

1.4.1.4 Haznauenue XK-nucmes (s nmpeoOdpa3zoBareieit, MMEIOINUX JaHHOE
WCIIOJTHEHHE)

[[BeTHOM XKUIKOKPUCTAIUIMUECKUN TUCIUICH MO3BOJIIET OTOOpa)kaTh OCHOB-
HbIE TTapaMeTPbl U3MEPEHUM.

Pabota nonb3oBaresns ¢ XKK-nucmieeM ocymecTBisieTcs ¢ IOMOIIbIO KHOIOK,
pacmojoXEeHHBIX Ha MaHenu npeobpasoBatend. B HikHel oOnactu qucruies otoopa-
YKAKOTCS MOACKA3KU JJ11 KHOMOK (KaKasi KHOIIKA 33 YTO OTBEYAET).

1.4.1.5 Buemnue coequHeHUs IpeodpazoBarTesne

[lonkmoueHne K TpeoOpa3oBaTeNi0 BHEIIHUX YCTPOMCTB OINpEAeseTcs

HAa3HAYCHHUEM KOHTAKTOB Pa3bEMOB. Cxema IMOAKIIOYCHUS IPUBEACHA B ITPUIIOKCHHUU b.
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M CTOYHMKM BXOJHBIX CUTHAJIOB — MApAJIEIbHBIE U TOCIEIOBATEIbHbBIC 1IEMH
cetu noaxmodaroTcs K KoHTakTaM «Uay», «Uby, «Uc», «Uny, «la*», «lay», «Ib*», «Iby,
«Ic*», «Icy.

Konrtaktel «llutanue L(+)», «Ilutanme N(—)» ciyxaT ajis TOAKIIOUCHUS
HanpspkeHuss nutanus ot 90 no 264 B mepemenHoro toxka miau ot 130 mo 370 B
MOCTOSTHHOTO TOKa WJIM HanpspkeHust mutanus (24+12/-6) B. Kontakr « _L » — KOHTaKT
3aIIUTHOTO 3a3¢MJICHHUSI.

K xontaktam «RS485 Al» m «RS485 Bl» mogxmodaroTcs COOTBETCTBEHHO
mvaua A u nuausa B untepdelicHol nuHuM cBsi3u, K KoHTakTaM «RS485 A2» u «RS485
B2» noaxnrovarorcs muHus A u iuHUSA B qonoaHuTebHOM HHTEP(EUCHON JTMHUU CBSI3H.

K koHTakTaM BBIXOJOB TMOAKJIIOYAKOTCA KaHaJbl aHAJOTOBBIX/TUCKPETHBIX
BBIX0JIOB COOJI0/1asl MOJIIPHOCTb.

Paszvemer Ethernet 1 u Ethernet 2 CIIy’KaT IJIs1 MOJKJIFOYCHHUS OJHOUMEHHBIX

UHTEeP(PENCHBIX TUHUM CBSI3H.

1.4.2 IlpuHuun padoThl

CtpykTypHBIE cXeMbl mpeoOpa3oBaTenell MpuBeAeHb Ha pucynkax B.1, B.2
npuioxeHus B.

Bxonubie uenu Hanpsbkenus BIH npeanasnauensl s GopMupoBaHUS
HU3KOTO 3HAYCHUS HANPSHKCHUS W TPEICTABISIOT COOOW PE3UCTUBHBIN ACIUTENTh U
ONPENCIISIIOT BXOAHOE COMPOTUBIICHUE MO HanpshkeHUto. Bxoaueie nenu no Toky BT
NPEACTABIAIOT CO00M MPUOOPHBIA HM3MEPUTENbHBIA  TpaHCPOPMATOpP, KOTOPHIN
obecrneynBaeT TaIbBAaHUUECKYIO pa3BsI3Ky Mexay coboit u nensimu BIIH. Ycunennsie
curHasisl ot BIIH u BIT, npuBeneHHble K HOMUHAIBHBIM 3HAYEHUSAM, [IOCTYIIAIOT Ha
BXOJl BCTpOEeHHOT0 B MUKpokoHTpoJuiep ALl (ananoro-uudpoBoil mpeodpazoBaTesb).
HeobOxonumoe cMmerenre mpu HM3MEPEHUHM IMEPEMEHHBIX CUTHAJIOB OOECIeYMBaETCs
LEMSIMU CMEILIEHHS] 1 ICTOYHUKOM onopHoro Hanpsixenus MOH.

Bcerpoennsiii AT nmpou3BOAUT mMocien0OBaTelIbHbIE W3MEPEHUS 3HAUYCHUI
npeoOpa3yeMbpIX CHTHAJIOB C HEOOXOAMMOW HJisi OOECHeueHUss METPOJIOTHUYECKUX
XapaKTEPUCTUK TOYHOCTBIO.

[Ipouieccop oOecrneunBaer MaTeMaTHYeCKyl0 00pabOTKy  pe3yJbTaToOB

U3MEPEHU, BBIYUCIISIET HU(PPOBBIE 3HAYEHUS TAPAMETPOB CETH.
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JIns mUATaHWS OCHOBHBIX W TaJbBAHUYECKH H30JMPOBAHHBIX LENEH CITyKaT
npeodpazoBarenu HanpspkeHuss [IHI1 — [TH6, xoTopele mnpeoOpa3yroT BHEIIHEE
HaMpsHKEHUE MUTaHUs 10 HEOOXOAUMbBIX YPOBHEH.

[Iponeccop MOMOMHUTENBHO OCYIIECTBISIET NPUEM M NEPEAady CUTHAJIOB
nocJyieIoBaTeIbHOTO nHTEpderica uepes y3en unrepderica Y1 u YU2 B coorBeTCTBUU
C YCTaHOBJICHHBIM CETEBBIM aJIPECOM U CKOPOCTHIO OOMEHA JAaHHBIMHU U ITUKIUYCCKYIO
nepeaady JMaHHbIX. Y3l uHTepdeiica o0ecneynBaloT TaIbBAHUYECKOE pa3jeliecHue U
COTIPSDKEHHE TI0 YPOBHSIM DJJICKTPHUECKHX CHUTHAJIOB Ipoiieccopa W HHTEpPhErCHON
JUHUM CBs3U. Y3nbl untepdeiica YU3 u YH4 npeobpasytor curnansl natepdeiica MII
B curHaibl Ethernet. B cooTBeTCTBHM € YCTaHOBJIECHHBIM 1p apecOM, MACKOU MOJCETH U
OCHOBHBIM IIITIO30M.

[IporpamMmmupyembie aHasioroBbie BoixoJbl AB1, AB2 sBidioTCs MCTOYHUKAMU
YHU(ULIHUPOBAHHBIX CUTHAJIOB MOCTOSIHHOTO TOKA, MPOMOPIUOHAIBHBIX 3HAYEHUSM TE-
KYIIMX U3MEPEHUI BXOJHBIX W/ oToOpaxkaeMbix Ha KK skpaHe cUrHasos.

Huckpetnsie Bxoabl Bl — JIB8 npennazHaueHbl 1151 ONpeAEIeHUsI COCTOSHUS
BHEIIHUX KOHTPOJHUPYEMBIX ILENEH CUTHATU3ZUPYIOMIMNX YCTPOUCTB ceTu. CocTosHUS

JUCKPETHBIX BXOJIOB MEPEIAOTCs MO 3arpocaM HHTEP(PECHOM TNHUU CBSI3H.

1.5 MapxkupoBka

1.5.1 Ha mnpeoOpa3zoBarene HWMEETCS ITUKETKA, COJIEpKaas CICTYIOIIYIO
uHpopmarIuio:

— TUI MpeoOpa3oBaTeis;

— TOBapHbBIN 3HAK 3aBOJIa-U3TOTOBUTEIIS;

— 3HAK YTBEP KIECHUS TUIIA CPEJICTB U3MEPEHUIA;

— TIOPSIIKOBBIA ~ HOMEp TmpeoOpa3oBareiss MO CHCTEME HyMepaluu
IpeaNPUITUSI-U3TOTOBUTES;

— K03 PUIMeHTHl TpaHChOpPMAIUU BHEIIHUX W3MEPUTENBHBIX TpaHchopmaro-
POB TOKA WJIK HATPSKEHUS;

— HOMUHAaJIbHAs 4aCTOTa U3MEPSEMBIX CUTHAJIOB;

— 0003HaYEHUE HANIPSHKEHUS TUTaHUS;

— 3HaYeHUE OCHOBHOM MpuBeieHHOM norpermHocT (s E8493J1);

— 3HaYEHUE UCTIBITATEIbHOTO HAIIPSKEHUS;

— MApKHUpPOBKa, OIIPCACIIAIONIas Ha3HAYCHHUEC KIICMM AJI1 BHCIITHUX COCI[I/IHCHPIfI.
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1.5.2 JlaTa BbImycKa yKa3bIBaeTCsl Ha KOpItyce mpeoOpa3oBaTes.

1.5.3 TIlpeoOpa3oBarenu, MpoIIEAIINEe NTPUEMO-CAATOUYHBIE WCIBITAHUS |
NEPBUYHYIO TMOBEPKY MNPEANPHUITUA-U3TOTOBUTENSI, UMEIOT 3HAK MOBEPKU U KIEHMO
OTJeN1a TEXHUYECKOTO0 KOHTPOJIS.

1.54 TIlpu nepexoHPUTypUpPOBaHMM TMPeoOpa3oBaTENs, CBSI3aHHOTO C
M3MEHEHUEM JMAaNa30HOB TOKa3aHUil, BBHIXOJHBIX CHUTHAJIOB, Pa3pelIacTCcs HU3MEHSTh
3HAYEHHS] COOTBETCTBYIOMINX KOA(PPUIIMEHTOB TpaHCHOPMALIUK TTyTEM KOPPEKTUPOBKH
ATUKETKU Ha MMaHEJIU U BHECEHUS HEOOXOIUMBIX 3alUCEll B MAacopT Mpeodpa3oBaTes.

[Ipy “3MEeHEeHHH YCTAaHOBJIEHHBIX 3HAYEHMH HEOOXOJMMO Ha ITHUKETKE U B
nacrnopTe MPOU3BOAUTh OTMETKY, COAEPXKAUIyl0 [aTy HW3MEHEHHs, IOJDKHOCTh H

NOoAIMMCh OTBETCTBCHHOT'O UCITOJTHUTECIIA.
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2 CPEJJCTBA U3MEPEHUI, MHCTPYMEHTHI 1 ITPUHA JJTEXXHOCTH

2.1 Jlns KOHTpOJIS, PEryJlupoOBaHUs (HACTPOMKHU), BBIIIOJHEHHUS pPabOT Mo
TEXHUYECKOMY OOCITYKMBAHMIO W TEKYIIEMY PEMOHTY JOJDKHBI HPUMEHSATHCA
CJIeIyIOle TEXHUYECKUE CPEJICTBA:

— YCTaHOBKa YyHHBepcaigbHas mpoOoiHas VYIIY-10, ¢ mnorpemHocTbio
yCTaHOBKM Hamnpsixenus = 10 %;

— meraommeTp M4100/3, kimace Tounoctu 1,0;

— ycTaHOBKa noBepouHasi yHuBepcainbHas « YIIITY-MD 3.1 K»;

— 1abopaTopHBIN aBTOTpaHCHOpMaTOp peryanpoBounblii JIATP-1M;

— npeobpazoBatenb untepdeiica [1N-3 RS232/RS485;

— Oapometp-anepou Metposorndecknii BAMM-1;

— rurpomeTp ncuxomerpuueckuii BUT-2;

— I[I9BM onepanuonnas cucrema Windows 98/2000/NT/XP.

[Tpumeuanus

1 JomyckaeTcsi HCHOJb30BaTh JApyrHe CpEeACTBa I 3aJaHUsl BXOJHBIX
CUTHAJIOB, €CJIM TMOTrPEIIHOCTh 3aJaHusi He mpeBblaeT 1/5 mnpenena OCHOBHOM
MOTPEIIHOCTH MTPeoOpa3oBaTesl.

2 JlomyckaeTcs HCHOJb30BaTh OOpa3LOBbIE CPEACTBA C IMOTPEUIHOCTHIO
3aJaHUsl CUTHAJIOB, HE TpeBblmIamomend 1/3 mpenena OCHOBHOW IMOTPEIIHOCTH
npeoOpaszoBarens, ¢ BBEACHHEM KOHTPOJIBHOTO Jomycka, paBHoro 0,8 oT mpenena
OCHOBHOM MOTPEIIHOCTH MpeoOpa3zoBaTers.

3 Tlpu skcmtyaTanuu npeoOpa3oBaTesieil BhIMOJHEHUE PabOT MO0 TEXHUYECKO-

My 0OCITy>KUBaHHUIO HE TpeOyeTCsl.
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3 UCITIOJIb3OBAHMUE 110 HASHAYEHUMIO

3.1 Mepsbl 0e30nacHOCTH

3.1.1 K paboram mo oOCIy)XMBaHHIO M OJKCIUTyaTalluk mpeoOpazoBaTeseit
JOMYCKAIOTCS JIUIA, O3HAKOMJIEHHBIE C MPaBUJIaMH TEXHUKH O€30MaCHOCTH, UMEIOIINE
JOMYCK 17 paboThl ¢ 3leKTpoycTaHOBKamMH Hampspkenuem 10 1000 B u uzyuuBiive
HACTOSIIIIEE PYKOBOJCTBO IO SKCILTyaTallHuH.

3.1.2 IIpu pabote ¢ mpeobpazoBaTeIMH HEOOXOIUMO IMOJIH30BATHCS TOJIBKO
UCITPaBHBIM HHCTPYMEHTOM U 000pYOBaHUEM.

3.1.3 3anpemaercs:

— DJKCIUTyaTHPOBaTh MPeoOpa3oBaTeii B PEKUMAX, OTINYAIOMIUXCS OT
YKa3aHHBIX B HACTOSIIIEM PYKOBOJCTRBE;

— MPOU3BOJUTH BHEIIHUE COCIMHEHMS], HE CHSIB BCE HANPSKEHUS, N101aBaeMble
Ha IpeoOpa3zoBaTEINH.

3.1.4 Ilpy noAKIIOYEHUM MHUTAIOUIETO HampsDKeHUs Tpelyercs coOmoaaTh
NOJIIPHOCTh ~ MOJBOASIIMX  MPOBOJOB, a KOHTAKTHl  3alllUTHOTO  3a3eMJICHUS

HpCO6pa?>OBaTCJI€I71 IMOAKIIIOYATh K 3JICMCHTY 3a3CMJICHMUA.

3.2 lloaroroBka Kk padore

3.2.1 [TIlpeobOpa3oBartenp pacmakoBaTh H YOEAUThCA B  OTCYTCTBUH
MEXaHUYEeCKUX TOBpexaeHn. O3HAKOMUTHCS C TACIOPTOM Ha TPeoOpa3oBaTeNbh U
MPOBEPUTH KOMIUIEKTHOCTb.

3.2.2 Ilpuctymas x pabote ¢ mpeobpazoBareneM, HEOOXOIUMO BHUMATEIHHO
U3YYUTh BCE Pa3/ieiibl HACTOSIIETO PYKOBOACTBA.

3.2.3 Ilopsanok yCTaHOBKH

3.2.3.1 VYcranoButh mnpeoOpazoBatenb Ha DIN-peiiky. Kpemnienue m0imKHO
OBITh MTPOU3BEJECHO TIIATEIBHO, O€3 MEePEKOCOB.

3.2.3.2 [1oaKIIFOUNTh BHENTHUE U3MEPUTENBHBIE U MUTAOIINE LIETTH B COOTBET-
CTBHM C Ha3HAYEHUEM 3aKUMOB (KOHTAKTOB) COEIUMHUTENBHBIX pa3beMoB. Cxema pac-
MOJIOKEHUS KIIEMMHBIX COEJIMHUTEIICH U UX Ha3HAUEHUE MTPUBE/ICHA B IPUJIOKEHUH b.

3.2.3.3 Ilpy NOIKIIOYEHHHM HANPSDKEHHUS MUTaHUS IOCTOSHHOIO TOKa K

koHTaktam «[Iuranue +(L)», «Tutanne —(N)» HE0OX0IMMO COOIIOIATH TTOJISIPHOCTD.
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[Ipyu nmoAKIIOUEHUN HANPSKECHUSI TUTAHUA NEPEeMEHHOTo Toka oT 90 1o 264 B
K koHTakTy «[lutanme +(L)» moakmounTh ¢asHblii mpoBoa, K KoHTakTy «lluta-
Hue -(N)» - «HyJIeBOI» MPOBO/I.

3234 [Toakmrouenue MIPOBOIOB OCYIIIECTBIISIETCA KJIEMMHBIMU
COCIMHUTEISIMH «IIOA BHHT» Ul POBOJOB CedeHueM 10 2,5 Mm’. CxeMa BHEIIHHX
MOAKITIOUYCHUH TTpeoOpa3oBaTesieii mpuBeIeHa B MPHIOKEHUH b.

[Ipy mNOAKIIOYEHUH U3MEPUTENbHBIX M TUTAIOIUX Lened HeoOX0IuMOo
coOnroaTb Mepbl 0€30MmacHOCTH, W3JIOKEHHbIE B mojapaszzaene 3.1 HacTosmero
PYKOBOJICTBA.

3.2.3.5 Ilepen noaxiroueHueM peodpazoBaressi ¢ IOMOIIbIO (a3oyKazarens He-
00X0IMMO TIPOBEPUTH MOPSAIOK YepeoBaHus (a3 HampsHKEHUN N3MEPUTEITBHBIX 1IETICH.

B 3aBucumoctu ot Buga tpexdasHoil ceTu (Tpex/4eThIpeXIpPOBOAHAS) PEKO-
MEH/IyeTCs UCIIOIb30BaTh TPEX/YEThIPEXIPOBOAHBIN KaOeIb WM TPU/UYEThIPE OJHOIPO-
BOJHBIX KaOems. [[s 4eThIpeXmpoBOIHON CeTH MOAKIIOYECHUE HEOOXOIUMO MPOU3BO-
JUTh K YEThIpEeM KJIEMMHBIM 3a)kuMaM ¢ MapkupoBkod da3 A, B, C, N; nns Tpexmpo-
BOJITHOM — K TPEM KJIEMMHBIM 3aKUMaM ¢ MapkupoBkoi ¢a3 A, B, C.

3.2.3.6 OOs3aTenbHbIM TpeOOBAaHMEM NPU TMOAKIIOUYEHHUH H3MEPUTENBHBIX
HEenei ABsieTcs: COOI0ICHNE MOJIIPHOCTH TOKOBBIX IIEMEN U COOTBETCTBUE UX CBOEMY
HANPSDKEHUIO, a TaK ke Mopsiiok dyeperoBanus (a3 Hampspkennit ABC. M3menenue
MopsAZIKa uepenoBanus ¢a3 MPUBOAUT K HEKOPPEKTHBIX TOKa3zaHUsM. M3MeHeHne Ha-
NpaBJIEHUsI TOKA B TOKOBOH 1LIENH MpeoOpazoBaTesisi paBHOLEHHO U3MEHEHHIO yriia ¢a-
30Boro casura Ha 180 rpamycos.

[Ipy mpoknagke U3MEPUTENbHBIX JIMHUM CledyeT BBIAEHATh HUX B
CaMOCTOSITENIbHYIO Tpaccy (MM HECKOJbKO Tpacc) W pacrnoiyiaraTh OTAEIBHO OT
CUJIOBBIX M IPYTUX KaOeneu, Co31aloIuX BBICOKOYACTOTHBIE U UMITYJIbCHBIE TOMEXH.

3.2.3.7 Ilutanue k npeoOpazoBaTeNsIM PEKOMEHIYETCS TIOIBOUThH MPOBOJAAMHU
MUHUMaJIbHON AyuHbl. [Ipu nutanuu npeoOpazoBaTeneil OT CETH MEPEMEHHOTO TOKa
MOAKIIOUCHUE LENEHd MNUTAaHUS CIEAYEeT MPOU3BOAUTh K JIMHUU, HE CBS3aHHOM C
MUTaHUEM MOIIHOTO CHJIOBOTO 000pynoBaHus. HampspkeHue muTaHus, U3MEpEHHOE Ha
KOHTaKTaX COCIMHHUTEIHLHOTO pa3zbeMa MPeoOpa3oBaTeNei, JOMKHO COOTBETCTBOBATH
3HAYEHMIO, YKa3aHHOMY B Ta0OmuIe 5.

PexomenmyeTcsi yctaHaBIUBaTh (DUIBTPHI CETEBBIX MOMEX B JIMHHSIX MUTAHUS

npeoOpazoBaTeNei.
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3.2.3.8 BriIounuTh HampsiKEHWE HA YYACTKE LEMH Mepeadyu AJIEKTPOIHEPTHH,
K KOTOpPOIl MPOM3BENCHO MOAKIIOUEeHHE mpeodpaszoBarens. [IpoBepuTh MpaBHIBHOCTD
U3MEpPEHUs MapaMeTPOB.

[Ipumeyanre — mpu OMIMOOYHOM MOJKIIOYeHUU (a3 (HempaBWIIbHAS OYepes-
HOCTb, HAPYILICHUE TIOPsI/IKa YepeoBaHus (a3) Ha MaHeNu mpeoOpa3oBaTess CBETUTCS U-
on1 «ABC» (ommbka yepenoBanus (pas), 1101 TaCHET MOCJIEe YCTPaHEHHS HEMCIIPABHOCTH.

3.2.4 TlopsiiOK CHSATHSI/3aMEHBI

3.2.4.1 OTKJIIOYNUTH HANPSKEHUE HA YYACTKE LIENH MEPEAadn 3JIEKTPOIHEPTUH,
K KOTOPOU MOAKIIOYEH MPeoOpa3zoBaTeb.

3.2.4.2 OTcoenMHUTH BCE MOJKIIOYEHHBIE TPOBOJIA OT IIpeoOpa3oBaTes.

3.2.4.3 Cuatps npeobpa3zoBaTesb CO IIKUTa IPEIBAPUTENILHO YOpaB KperieHHe.
B ciydae 3ameHbl yCTaHOBUTH HOBBIM peoOpazoBaresib coraacHo 3.2.3.

3.2.5 Ioakmrouenne npuboOpoB K JuHUAM uHTEepdeiica RS485

[Moaxmounts mpoBoma ymam Al, Bl (A2, B2) unrtepdeiica RS485 B
COOTBETCTBMM C Ha3HAYe€HUEM KOHTAakTOB. Ilpu HEOOXOIMMOCTH MPOBECTH
COTJIacOBaHME  JIMHUM  CBSI3M  MOJKJIIOYEHHWEM  COTJIACYIOIIETO  PE3UCTOopa,
PYKOBOJCTBYSICh PEKOMEHIAIIUSIMU TI0 TpUMEHEHUI0 nuTepdeiica RS485.

Heob6xonumbie mapameTpsl uHTepdeiica (CeTeBON aapec U CKOPOCTh 0OMEHa)
JIOJDKHBI OBITh HACTPOEHBI JI0 YCTaHOBKH MpeoOpaszopatens Ha DIN-peliky.

Ha murte MokeT ObITh MPOBEACH KOHTPOJIh YCTAHOBJICHHBIX MapaMeTPOB WITU
pedaKkTUpPOBaHUE UX C TMOMOIIBIO MPOrpaMMbl KOH(PUTYPUPOBAHHS B Ciyyae, KOTa
npeoOpa3oBaTesb MOJKIIOUYEH K COOTBETCTBYIOIIEH CETH.

3.2.6 lonkmrouenue npubopoB k TuHUsAM nHTepderica Ethernet

[ToaxTr0YnTH MIPOBOJA B COOTBETCTBUM C Ha3HAYEHHEM KOHTAKTOB.

Heobxonumbie mapamerpbl uHTepdeiica (agpec, CKOPOCTh OOMEHA) JIOJKHBI
OBITh HACTPOCHBI J0 YCTAHOBKU HM3/CTHA Ha mUT. Ha mmrte MoxeT ObITh POBENEH KOH-
TPOJIb YCTAHOBJIEHHBIX MMAapaMETPOB WIKM PEIAKTUPOBAHHE MX C MOMOILBIO MPOrpamMMbl
KOH(UTYpUPOBaHUS B CiIy4ae, KOTr/a U3/eNne MOAKII0YEHO K COOTBETCTBYIOIIEH CETH.

[Tpumeuanue — {5t curHanoB, MOMyYEHHBIX 110 HHTEPQEHCY, HO HE 0TOOpa-
xaembix Ha XKK-aucniee, npOKOHTPOIUPOBATH 3HAYEHUSI PACUETHBIM ITyTEM.

3.2.7 HonkitoueHue npuOOpoOB K JIMHUSAM aHAJIOTOBBIX U TUCKPETHBIX BBIXOJIOB.

[ToAKII0YMTH MPOBOJIa B COOTBETCTBUU C HA3HAUYEHHEM KOHTAKTOB, COOIIOas

MOJIPHOCTD. HGO6XOI[HMBI€ mapaMCTpbl aHAJIOTOBBIX BbBIXO/10B (I[I/IaHaBOH BBIXOJHOTI'O
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TOKA) U JUCKPETHBIX BBIXOJOB (JMaria3oH cpabaThIBaHUSI PeJie) NOKHBI ObITh HACTpOE-
HBI 10 YCTAaHOBKH MpHOOpoB Ha mMT. Ha murte MoxeT ObITh MPOBEAECH KOHTPOJIb YCTa-
HOBJICHHBIX MapaMeTPOB WM PEJAKTHPOBAHHME MX C MOMOINBIO IPOrpaMMbl KOHPUTY-
pUpPOBaHUS B CiIy4ae, Korja npruOop MOJKI0YEH K COOTBETCTBYIOIIEH CETH.

3.2.8 K nemsam cursanusanuu Bxoasl TC moakiaodaTrh K OJIOK-KOHTAKTaM WJIH
BBIXO/JIHBIM KOHTaKTaM peJie MOJOKEHUS KOMMYTAI[MOHHBIX amlmapaToB, B Ciyyae
3HAYUTENbHOM YJaJIeHHOCTH ILIeTIel CUTHAIM3AlUUA OT MpeoOpa3oBaTes UCIOIb30BaTh
ONTUYECKUE MOIYJIH TaJIbBAHUYECKON pa3Bs3Ku JI1sl BBoJA curHasioB TC ¢ HanmpsiKeHUs
(220 +22) B.

3.3 Pexxumbl padoThl

3.3.1 Ilpeo6pazoBarenb MOXKET (PYyHKIMOHUPOBATH B peKUMAX:

— U3MEpEeHUs;

— KOH(pUTrypHpOBaHUS.

3.3.2 PexxuM M3MEpPEHHUs SBISETCA OCHOBHBIM 3KCILTyaTallMOHHBIM PEXKUMOM,
KOTOPBIN yCTaHABIMBAETCS MPU BKIIIOUEHUH MUTAHUS.

B nanHom pexxume npeodpa3oBaTelib:

— U3MepsAeT TEKyIIUMe 3HAYEHUS BXOJHBIX BEJIWYUH, BBIYUCISIET MapaMeTphl
Tpex(}a3HON CeTH, 3aBUCSIINE OT UCXOAHBIX BXOJHBIX BETUYUH

— otoOpaxaeT pe3ynbrar mpeobOpazoBanus Ha KK-aucmuiee (mpu Hamuduu
JAHHOTO UCIIOJIHEHUS);

— ONpallMBaeT BHEUIHUE LIEMH YCTPOMCTB, MOAKIIOYEHHBIX K JAUCKPETHBIM
BXOJIaM;

— mepenaer uH(OpManUI0O O MapaMeTpax CeTH U COCTOSIHUM JIUCKPETHBIX
BXOJIOB 110 UHTEP(PENCHBIM KaHaJIaM I10 3alpocaM W B IUKIMYECKOM PEXUME.

— nepenaeT MHPOpMAIMIO B BHUJIE YHU(DUIIMPOBAHHOTO aHAJOTOBOTO CUTHAja
MOCTOSIHHOTO TOKA;

— YNpaBJseT BHEIIHUMHU LIETIIMUA YCTPOMCTB B COOTBETCTBUU C 3aJlaHHBIMU
napaMeTpamu padoThl JUCKPETHHIX BBHIXO/IOB.

[lepeuenp 0TOOpaXkaeMbIX U MEpeiaBaeMbIX MTapaMeTPOB MPHUBECH B TaOmuiie 16.

Bri6op mapamerpos s orobpaxenus Ha KK-nucrnee (mpu Hamu4uu AaHHO-

IO UCIIOJHEHUS) NPOU3BOUTCA MPU TOMOIIY KHOIOK « A », « ¥ ».
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TabOmura 16
[Topsimox
CJIeIOBaHUS [Tapametp O6o3HaueHue
9KpaHOB*
E9003J1
J{nst 4eThIpEeXNPOBOIHON CETH
MexnydazHbie HanpsHKEHUS Uag, Ugc, Uca
®da3Hble HANPSKEHUS Ua, Up, Uc
Okpan 1  |®Da3HbIe TOKH Ia, Is, Ic
CyMMapHbIe 3HaY€HUsI TOKa, HAMIPSKEHUs, MOIIIHOCTEN P,Q,S,1U
Yacrora cetu F
AKTHBHAs! MOIIHOCTD (ha3bl HATPY3KH Pa, Pg, Pc
PeakTuBHas MOIIHOCTH (ha3bl HATPY3KH Qa, Qp, Qc
Okpan 2 |[TomHast MOITHOCTH (ha3bl HATPY3KU Sa, Sg. Sc
CymMapHbIe 3HaUeHHsI MOITHOCTEH, KO HUIIMEHTa MOIITHOCTH P, Q, S, cosp
Koaddunment momuoctu no dazam COS(PA, COSPB, COSPC
[Tapamerpsr [IKD
JnmuTenbHOCTh MpoBaia HaNPSHKEHUS Atn
['myObuHa mpoBasna HanpsKEHUs oUn
Okpan 3 |IUTENbHOCTh NPEPhIBAHUS HANPSKEHUS Atrmipep
JMUTEeNbHOCTh BPEMEHHOTO MEePEHAIPSKEHUS Atmiep.
OTKJIOHEHNE YaCTOTHI Af
Toxk, HanpsKEHNE HYJIEBOU MOCIIEI0BATEIIbHOCTH Io, Uy
OkpaH 4 |3HayeHHE aKTUBHOM, PEAKTHBHOM SHEPIUU Wo, Wy
Jlnst TpexnpoBoOTHOM ceTr ™ *
®daznbie Toku (haszer A u C) Ia, Ic
MexnydazHbie HanpsHKEHUS Uag, Ugc, Uca
Oxpan 1 |CymMmapHbIe 3Ha4€HUA TOKA, JMHEHHOTO HAIIPSKEHUS I, Up
CyMMmapHbIe 3Ha4€HUSI MOLTHOCTEN P,Q,S
Yacrora cetn F
Okpad 2 |CyMMapHbIe 3HaUY€HHUS MOITHOCTEH, KO3(pPuImeHTa MOITHOCTH P, Q, S, cosp
JmuTenbHOCTh MpoBaia HaPsHKEHUS At
['myOuHa mpoBasia HanpsKEHUS oUn
Okpan 3 |JINTeNbHOCTh NPEPBIBAHNS HAIPSDKEHUS Atrnipep
JmuTenbHOCTh BPEMEHHOTO TIEPEHANPSKCHUS Atnep.
OTKJIOHEHHE YacTOThI Af
OkpaH 4 |3HaueHUE aKTUBHOM, PEaKTMBHOW YHEPIHU W, W,
E849DJ***
JInst 4eThIpeXNPOBOTHON CETH
AKTHUBHAsI MOIITHOCTH (ha3bl HATPY3KH Pa, Pg, Pc
PeakTuBHAast MOIITHOCTH (ha3bl HATPY3KH Qa, Qp, Q¢
Okpad 1 [[TomHas MomHOCTE (ha3bl HATPY3KU Sa, S, Sc
CyMMapHbIe 3HaYEHHUSI MOIITHOCTEH, KO(pPHUImeHTa MOIHOCTH P, Q, S, cosp
Koaddurnment momuocty o dazam COS(a, COSPR, COSPC
Jlnst TpexnpoBOIHOM ceTr ™ *
OkpaH 1 ‘CyMMapHI)Ie 3HAYEHHS MOIITHOCTEH, KO3 (HUIIMEHTA MOIITHOCTH | P, Q, S, cosp

* mpu Haymmunu JKK-aucmtes
** Hem3aMepseMble TapaMeTpbl 0003HAYAIOTCS HA IKPaHE TPOUEPKOM

**% B 3aBHCHMOCTH OT 3aKa3za MpeoOpa3oBaTellb M3MEpseT aKTUBHYIO, PEaKTUBHYIO, aKTUBHYIO U

PEaKTUBHYIO MOILITHOCTHU
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3.3.3 PexuM KOHGUTYpUPOBAHUS SBISIETCS BCIIOMOTAaTENIbHBIM M TO3BOJISIET
HACTPOUTH JMAINa30Hbl MOKA3aHUM W MapaMeTpbl MHTepdeiica, mpu HEOOXOAUMOCTH,
U3MEHUTH a/IpECalliio PErUCTPOB U3MEPSIEMbIX TAPAMETPOB U AUCKPETHBIX CUTHAJIOB.

PexxuM KOHPUTYpUPOBAHUS MHUIMUPYETCA MPOrpaMMOil KOH(DUTYypUpPOBaHUS,
PacCoJIOKEHHOM HA caiiTe MPEeANPUITUSI-U3TOTOBUTES.

3.4 llopsaioxk padoTbI

3.4.1 llogaTte nuTanue Ha npeoOpa3oBaTeb.

3.4.2 BeigepxaTh mpeoOpa3oBaTelh B TEUEHHWE BPEMEHH YCTAaHOBJICHUS
pabouero pexxuma (30 MuH).

3.4.3 Knonkamu « A», « ¥ »BbeIOpaTh HE0OXOAUMBIN pekuM BbiBoja Ha JKK-
JUCIUIEN 0TOOpaXkaeMbIX MapaMeTpoB (MpU HAIUYUU JAaHHOTO UCTIOTHEHUS).

3HaueHHe KHOIOK IMpHU peJaKTUPOBAHUU/BBIOOpE MapamMeTpoB 0003HAUYaETCs

Ha XXK-aucmniee npeoOpazoBaTes.
[Ipumeuanue — MeHi0 paboThl npeodpaszoBarensa npu Hanuuuu KK-nucmnes
NpUBEACHO B NMpUiIoKeHuu I

3.4.4 TlonaTh BXO/AHBIE CUTHAJIBI HA TTPe0Opa3oBaTEIIb.

Ha XXK-mucnnee (mpy Hanwauu TaHHOTO UCTIOTHEHUS ) JODKHBI 0TOOpaKaThCs
3HA4YEHHs, COOTBETCTBYIOIINE BXOAHBIM CHUTHAJIaM, TEKYyIIEMY OKHY OTOOpa)KeHUs H
CKOH(UTYPHUPOBAHHOMY JIMAIa30HY MMOKa3aHUM.

3.4.5 [IporpammupoBanue k03pPuIreHToB TpaHchopmaluu npeodpazoBaTes
P TIOMOIITY KHOTIOK Ha JINIIEBOU MaHen

[lepexon B pexxuM IpOrpaMMHUPOBAHMS IPUOOPA OCYILIECTBIIAETCS U3 OCHOBHO-
ro pexuMma (pexxumMa u3MepeHus) Haxkatuem KHOnku « d» («Hactpoiikay). Jlnsa npo-
JOJDKEHUs. paboThl HEOOXOJMMO BBECTHU MAPOJib (TI0 YMOIYAHUIO MAPOJIb OTCYTCTBYET).

[Ipumeyanue — 3Ha4E€HHS] KHOMIOK B TOM WJIM MHOM PEXUME HACTPOMKH mapa-
MeTpoB oToOpaxkarotcst Ha JKK-aucriee.

Kuaonkamu «'¥» unu « A» BeIOpaTh HEOOXOIUMBIN dKpaH JJisi TPOTrPaMMHUPO-
BaHUS KOd()PUIMEeHTOB TpaHchopMaIuu W/l HaCTPOUKK BXOJTHBIX CUTHAIOB («TOK
(HampspKeHHWE) MEepBUYHONM OOMOTKM», «TOK (HampspkeHHE) BTOPUYHONW OOMOTKW») U
HaXaTh KHOTIKY «*» JIJIsi BX0/Ia B MEHIO PEIaKTHPOBAHUS ITAPAMETPOB.

BBox HyxHOTO 1IM(ppoBOTO 3HAUCHUSA KOIPPHUIIMEHTA OCYIIECTBIACTCS MOCIEN0-
BaTEIbHBIMU HAXKATUSIMU HA KHOMIKK yMeHbleHus (« ¥ ») win yBenuueHus (« A ») 3Haue-
Hus nmapamerpa. OAHOKpaTHOE HaKaTHe U3MEHSIET 3HaYeHHEe napaMeTpa Ha 1 (equHMILy).
[Tpu ynepkvBaHuu KHOIKH Oosiee 3 (TpeX) CEKyH]I YMEHbIIIAeTCs/yBEIMUUBACTCS 3HAYE-

HUE MapaMeTpa ¢ OOJBIINM IIaroM (U3MEHEHHS TPOUCXOIAT ObICTpEE).
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[Tocne 3aBepiieHust pemakTupoBaHusi kKodduimenta Ttpanchopmanmu Mo TO-
Ky/HanpsDKeHUIO TIpeoOpazoBaresib padoTaeT ¢ HOBbIMHU Koddduimentamu. Jljis coxpaHe-
HUS U3MEHEHHBIX KO3()(PUIIMEHTOB HEOOXOIUMO BBIOpATh 3KpaH «3amuch HACTPOEK BO
Flash» u coxpanuth nmpoBe/IcHHBIE N3MEHEHWSI, B 3TOM CITydae HOBbIE KOAPPHUITUESHTHI Oy-
YT COXpaHeHbI mocje cOpoca NuTaHus (BBIKIIOUEHHUS) TpeoOpa3zoBaTes, MHauYe Mmociie
BBIKJIFOUEHHUS ITpeoOpa3oBaTelb BO3BPALIAETCS K MapameTpaM, MCIOJIb3yeMbIM 10 Ha-
CTpoMkH KO3 uuneHToB. BHeCcTH HEOOXOAUMBbIE M3MEHEHHS B COINPOBOJUTEIHHYIO
JIOKYMEHTAIUIO COTJIacHO TpeboBanuio 1.5.4.

3.5 PaGora unrepdeiica

3.5.1 Pabora mpubopa mo wunHTEepdeiicam RS485 (mopr 1 u mopr 2)
0o0yClIaBIMBAETCSl ammapaTHbIMU M MPOTPAaMMHBIMH CPEACTBAMHU, MPUMEHSEMbBIMU
notpedutenem. [lopTel nHTEpdeElcoB HE3aBUCUMBI JIPYT OT JApyra U HACTPAWBAIOTCS
ornenbHO. IIpoTtokon oOmena manubiMM — ModBus RTU mnpuBenen B uactu |
npuwioxenuss [I. HacTpoiiku mpoTokoia W agpecanud 3JIEMEHTOB HHGOpMalMu B
cootBercTBUM ¢ ['OCT P MOK 60870-5-104-2004 npusenens! B yactu Il npuiioxeHus
. Anpecanust 2emenToB unpopmaiuu B coorserctBur ¢ 'OCT P MOK 60870-5-101-
2004 npusenena B yactu I npunoxenus /1.

Hexnapauun cootBerctBuss MOK 61850 (PICS & MICS) npusBenena B
npunoxenuu M.

[Ipumeuanue — gexnapanuu  “Protocol Implementation Conformance
Statement” (PICS) (tpeboBanme WM.1) u “Model Implementation Conformance
Statement” (MICS) (TpeGoBanue 1.2) Ha cooTBeTCTBHE MpeoOpa3zoBaTesiell CTaHAAPTY
MDBK 61850 mpuMeHstoTCs TOJIBKO /I TpeoOpazoBarelis ¢ ucnojnenuem Ethernet.

3.5.2 Jlunus cBsizu unrtepdeiica RS485 mpencrasisier coboil BUTYIO mMapy
MIPOBOJIOB, KOTOPBIE MOTYT HAXOAUTHCS B 00111eM 3kpane. Ha ogHy TUHUIO CBS3H MOMKET
ObITh mOaKIIOueHO 10 31 mpeobpasoBarens. [IpeoOpazoBarenu MOACOCTUHSIIOTCS K
JIMHUY CBSA3M NapaiiesIbHO.

3.5.3 IIna cBsa3u no moptam 1 u 2 uHTepdeiica Ha Kaxa0oM Ipeodpa3oBarTese
yCTaHaBIMBAETCSl CBOIM CETEBOM ajpec W CKOpPOCTh OOMeHa maHHBbIMU U3 psana 9600,
19200, 38400, 57600 6oxa. JomycTuMblii aapec nepeaadyu HaXoauTcs B auara3oHe ot 0
10 247. Kaxaomy NOJYMHEHHOMY YCTPOMCTBY MPUCBAMBAETCS afpec B mpeaenax oT 1
1o 247 (agpec 0 ucnonp3yeTcs A MHPOKOBEIIATEILHOW MEpeiaun, ero pacrno3HaeT
KaX70€ ycTpoiicTBO). CKOpOCTh OOMEHA JTOJKHA OBITh OJIMHAKOBOW M COOTBETCTBOBATH

YCTaHOBHCHHOﬁ B JINHHH.
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3.5.4 IIpu obmeHe nHpopMmanueil npeoOpazoBaTeNn ABIAIOTCA OAYNHEHHBIMU
ycrporictBamu (SLAVE). B kauectBe Benymero ycrpoiictea (MASTER) BeicTynaer
IPOMBINUICHHBIA ~ KOHTPOJUIEP, KOMIIBIOTEp WJIM  AHAJOTMYHOE  YCTPOMCTBO,
yIpaBJstolee 0OMEHOM JaHHBIMU B JINHUU.

Ha BenymieM ycTpoHCTBE OJIKHBI OBITh YCTAHOBJIEHBI MApaMETPbl JIUHUU
uHTep(deiica B COOTBETCTBUU C Tabnuuei 17.

OOMeH JaHHBIMH MPOUCXOAUT 10 WHULMATUBE BEAYIIETO YCTPOMCTBA,
NOCBUIAIOIIErO aJpPECHBIM 3aIpoc Ha IpeoOpazoBaTelb, C KOTOPBIM IPEAIONIAraeTcs
yCTaHOBUTH CBsA3b. llomyuuB 3ampoc, nmpeoOpa3oBaTeslb CPAaBHUBAET 3alpallvBacMbli

aJipec CO CBOMM aJIPECOM M IPU UX COBIAJICHUH BBIJAET OTBET.

Tabmmma 17
[TapameTp muHUN 3HadyeHue
KonmyecTBO cTapTOBBIX OUT 1
KonmuecTBo OMT maHHBIX 8
IIpoBepka Ha YETHOCTH 4eT (Heuer) HET
KoandecTBO CTONOBBIX OMTOB 1 2
CxkopocTh niepenadu, 00/ 9600, 19200, 38400 mu 57600

3.6 PaGoTa 1uCKpeTHLIX BX0J0B
3.6.1 [uckpernbie Bxonabl (DI) uMeroT rajbBaHUYECKH pa3JeieHHbIE OT
OCTAJIBHBIX IIETIeH MPUOOpa IeNu THIA «CyXOH KOHTAKT», KOTOPHIE MOTYT 3aMBIKAThCS
KOHTAKTaMM KOMMYTHUPYIOIIMX YCTPOMCTB BHEmHMX ueneu. [Ipum wu3meHeHnn
COCTOSIHMM JIFOOOr0 JAMCKPETHOTO BXOJla COOBITHUSI PETUCTPUPYIOTCS, (PUKCUPYIOTCA B
KypHajie COOBITHI, MPUCBAUBAECTCS METKAa BPEMEHU U 3a(UKCHUPOBAHHOE COCTOSIHUE
roToBo JuIs nepenayu no nopram: RS485, Ethernet.
3.7 PaboTa 1MCKpeTHBIX BHIX0/I0B
3.7.1 IIpubopkl MOTYT UMETH UCIIOJHEHUE C TUCKPETHBIMU BBIXOJIAMHU.
Hacrtpolika nmapaMeTpoB AUCKPETHBIX BBIXOJOB BO3MOKHA C MOMOIIBIO KHOTIOK
WK yepe3 nudpoBoii nHTepdeiic.
JIns KaxAoro JUCKPETHOTO BBIXOJA B PEKHUME MPOrpaMMHUpPOBAHUS mapa-
METPOB 3ajatoTcsl ycraBku L, ructepesuc d, 30Ha Bo3Bpata b, pexum pabOThI JuC-
KPETHBIX BBIXOJIOB t.
YpoBeHb ycTaBKH B % OT HOMUHAJIBHOTO 3HAYEHUS] BXOJAHOTO CUTHAja JJIs
CUJIBI TOKA WJIM HANpPsKEHUs, IS 4acToThl B % ot auanaszona 45...55 I'm (45 ' —
0 %, 55 T'u— 100 %, 50 'y — 50 %).
30Ha ycTaBkU B % OT HOMUHAJIBLHOTO 3HAUYEHHS BXOHOTO CUTHAJIA JYIsl CHJIbI TOKa
WM HAlIPSDKEHWS, 17151 4acToThI B % OT quanazona 45. .55 'y (manpumep: 15 % — 1,5 T').

3.7.2 BxirodyeHue AMCKPETHOIO BBIXOJA TPH JIFOOOW JIOTMKE MPOUCXOIUT
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IpU JOCTHKEHUH BXOJHOTO CHTHaJIa (BXOAHOM BEIMYMHON) 3HaYSHHS 1opora cpada-
THIBaHHUS B COOTBETCTBUHU C AuarpamMmamu npuiiokenusi E. CpabatbiBanue nuckper-
HOTO BBIXOJ[a COMPOBOXKIAETCS BKIIOUEHUEM €AMHUYHBIX MHIUKATOPOB, €CIU BKIIIO-
YeH PeXHUM MHUTaHUS HU(POBBIX HHIUKATOPOB. J[OMONHUTENHFHO NpPU BKIIOUYEHUH
JMCKPETHOTO BBIXOJAa COOBITUS PETUCTPUPYIOTCA, (GUKCUPYIOTCS B KypHajle COObI-
TUH, IPUCBANBACTCSI METKA BPEMEHH U 3a(pUKCUPOBAHHOE COCTOSTHUE TOTOBO JIJIS Tie-
penauu 1o moptam: RS485, Ethernet.

Brikirouenue mpu 3HaueHuU napamerpa t = 5, 6, 7, 8§ mpoucxoaut ¢ 3amas-
JBIBAHUEM TI0 3HAUEHHUIO BEJIMUYMHBI CUT'HAJa HA BEJIMYMHY 30HBI BO3Bpara b (30Ha
BO3BpaTa Ha quarpammax npuiokenus E He mokasana).

3.7.3 B 3aBUCHMOCTH OT 3HAuU€HUS MapameTpa t MOXKET OBbITh CieIyroIIast

noruka padotsl (pucyHok E.1 npunoxenus E):
—t = 0. JIuCKpeTHBI! BBIXOJ OTKJIFOYEH.

—t = 1. JIuckpeTHbIil BBIXOJ] BKIIFOUCH, IU(PPOBBIE MHAUKATOPHI (TIPH HAJIMYHN
JaHHOTO WCIIOTHEHUSI) MUTAIOT MIPY BKIIFOYEHHOM PEXHMME MUTaHus. Vcmons3yeTrcs aist
MPOBEPKH pabOThI JUCKPETHBIX BBIXOJIOB MIIH LTS TOTO, YTOOBI IMCKPETHBIN BBIXOJ BCE-
r7ia ObUT BO BKJTFOYEHHOM COCTOSIHUM HE3aBHCHMO OT BEJIMUMHBI BXOTHOTO CHUTHAJIA.

-t =2 (pe3epn).

- t = 3 (mpsimoii ructepesuc). Beixoa BKIOYaeTCs, KOTa M3MEPEHHOE 3Ha-
yenue menee (L-d), BeikimrogaeTcs, korma u3MepenHoe 3nauenue oonee (L+d) u 1. 1.,
OCYIIIECTBIISII TEM CaMbIM JBYXITO3UITMOHHOE PETYJIMPOBaHKE O ycTaBke L ¢ rucre-
pesucom =+d. Mcmonb3yercst A CUTHAIM3AIMU O TOM, YTO TEKYyIee M3MEPEHHOE
3HaYeHNE MEHbIIIE YCTaBKH L.

- t =4 (0OpatHbIii TUCTEpe3nC). BhIX0/] BKITFOYAETCS, KOr/ia K3MEPEHHOE 3HAUCHHE
6onee (L+d), Beiximrouaercs, korna m3mepeHHoe 3HadeHne mexee (L-d) u 1. 1. Mcnonssyer-
CsI 171 CUTHAJIM3AIMH O TIPEBBIIICHUH TEKYIIEr0 N3MEPEHHOTO 3HAUCHUSI YCTaBKH L.

- t = 5 (noruka U-oOpa3Hnas). Mcnons3yeTcst Al CUTHAIM3AIMHA O BBIXOJIE
KOHTPOJIMPYEMOH BEJTMYHMHBI 32 33JaHHBIC TPAHUIIBI, IPU STOM BKJIIOYCHHE TPOUCXO-
TUT, KoTJa Tekyiee 3HaueHne MeHsbIne (L-d-b) wmm 6omeme (L+d+b).

- t = 6 (noruka II-o6pa3znHas). Vcnonb3yercss Ui CUTHAJIM3AIHMUA O BXOJE
KOHTPOJIUPYEMOH BEIWYMHBI B 3aJlaHHBIC TPAHUIIBI, MPU 3TOM BKIIOYCHHE TIPO-
HCXOJIUT, KOoT/1a TekyIee 3naueHue o6ompie (L-d-b) u mensmre (L+d+b).

- t = 7 (BBIKJIIOYCHHE TIPH TPEBBIIICHUN YCTaBKM). Vcmonb3yercs ISl CHr-
Haym3anuu 00 YMEHBIIEHUN KOHTPOJIUPYEMOW BEJIMUMHBI HUXKE 3aIaHHON TPaHUIIbI,

ITPHU 5TOM BKIIOUYCHHEC ITPOUCXOAUT, KOT'JJda TCKYIICC SHAYCHUC MCHBIIIC L-b.
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- t = 8 (BKJIIOYEHHUE MPU MPEBBIINICHUH YCTaBKH). Mcronb3yercs nisi CurHa-
JIU3alMi 00 YBEJIMYEHUH KOHTPOJIMPYEMOW BEJIMYMHBI BbIIIE 3aJaHHOW TpAaHMIIbI,
IIPY 3TOM BKJIFOUEHHE MMPOUCXOIUT, KOTJa TeKyllee 3HaueHue oounbiie L+b.

3.8 KasqmmOpoBka

3.8.1 KanmubOpoBka mpeoOpazoBaTeieii MPOBOAUTCS B Ciydae BbIXOJa
NOTPENIHOCTA TpeoOpa3oBaressl 3a JOMYCTUMBbIE IMpeAesibl WM T0Clie PEMOHTA.
KanubpoBka mpeobpazoBarteneil JOMKHA MPOBOJUTHCS METPOJIOTUYECKUMH CITy:KOamH,
aKKpeJIUTOBAaHHBIMH Ha IIPABO MPOBEJACHUS KaTMOPOBOYHBIX PaboOT.

KannOpoBKy ciieyeT mpoBOAUTH PU HOPMAJIBHBIX YCIOBHSIX:

- TeMIIepaTypa OKpy Karomero Bo3ayxa mitoc (20 £ 5) °C;

- OTHOCUTEJIbHAS BIAXKHOCTh Bo3ayxa 10 80 % mpu 25 °C;

- atmocdepHoe aasnenue ot 84 mo 106,7 klla.

3.8.2 Ilepen HayasioM KaqMOPOBKHU MIPOBECTH MOJKIIOUEHUS B COOTBETCTBUU CO
CXEeMOM, MpuBe/eHHON B mnpuioxeHun b. B kauecTBe MCTOYHMKA BXOAHOTO CHUTHaja
PEKOMEHJIyeTCsl MUCIOJIb30BaTh OJIOK TeHepaTtopa-cuHte3aTopa «Heprodopma 3.1», B
KayecTBe JTajJOHHA — npudop JIEKTPOU3MEPUTEIBHBIN ATAJOHHBIN
MHOTO(QYHKIIMOHANbHBIA  «JHepromonutop 3.1K» w3  coctaBa  yCTaHOBKH
VIITY-MD 3.1K.

KanubpoBka mnpeoOpa3oBaTenissi OCYIIECTBISIETCS C MOMOIIBIO MPOrPaMMbI-
koH(puryparopa Bo Bkiaake «KamuOposkay.

3.8.3 KanuOpoBKy NPOBOJIUTH CIAEAYIOITAM 00pa3oM:

1) BKJIIOYUTH HANPSOKEHUE MUTAaHUS MpPeoOpa3oBaresis U U3MEPUTEITHLHOTO
000pyI0BaHUS;

2) BBIAEPKATH NMpeoOpa3oBaresib B TEUEHUE BPEMEHU YCTAHOBIIEHUS paboyero
pexuma;

3) 3amycTuTh nporpamMmy KaduOpOBKH U BBIOpaTh TpeOyeMbIi peXUM
KaJTuOpOBKU;

4) akTUBHPOBATH ONEPALINIO KATMOPOBKH JUANa30HOB U3MEPEHUIA;

5) NpoBEPUTH MOTPEUIHOCTh U3MEPSEMBIX [TAPAMETPOB B KOHTPOJIBHBIX TOUKAX
(mpunoxenust K). Ilpy HEOOXOIMMOCTH MPOU3BECTH MEPEKATUOPOBKY C IEIBIO

nepepacnpeesieHus MOrpelHOCTH HEMMHEMHOCTH U3MEPEHHUS.
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3.8.4 ITlocne xanuOpoBKM HEOOXOAMMO IPOBECTH BHEOUEPEAHYIO MOBEPKY

npeobpazoBarersi.

3.9 KondurypupoBanue

3.9.1 KoundurypupoBanue rmnpeodpazoBareyieid MNPOUCXOAUT C TMOMOIIBIO
nporpamMmbl-KoHQUryparopa (pucyHoK 1) U mpoBOAMTCS B cliydae HEOOXOIUMOCTH
NepeHacTPOUKH napameTpoB UHTEP(ENCOB, U3MEHEHUS K03 puIeHToB
TpaHchoOpMaIrii, W3MEHEHHE SPKOCTH CBEUYCHHUS WHAWKAIMU, 3aJaHHS YCTaBOK,
3a/laHdsl MMapaMeTPOB  AHAJIOTOBBIX/AMCKPETHBIX BBIXOJOB, HACTPOWKHA CBSI3U U

WHIWKalIN1 1apaMCTPOB Ha BHCITHUX WHAWKATOPHBIX ITAHCIIAX.

Pucynok 1 — O6muii Bug nporpammbl

KoundurypupoBanue 3aximrodaercsi B Ha3HAYCHHWH CBSI3HBIX aJpecoOB U
ompeneneHu  ckopoctT obmena moptoB RS485, ompenenenum  [P-ampeca
npeoOpa3oBaTess U €ro KIMEHTOB, HACTPOMKE OTAEIBHBIX IMapaMeTPOB MPOTOKOJIOB
oOMeHa H, MpU HEOOXOAMMOCTH, Ha3HAUCHUH aJIpeCcalliy MepeiaBaeMbIM ImapaMeTpaM, a
TaK)Ke HaCTPOHKE aJITOPUTMOB TIepeavun JaHHbIX. BHYTpeHHMIT HOMEp U CKOPOCTh JIJIst
Ka)XI0T0 MopTa mpeodpa3zoBaTessi MOTYT ObITh Pa3HBIMH.

s kKoHGUTYpHpOBaHUs MpeoOpa3oBaTess PEKOMEHAYETCS HCIOJIb30BaTh

KOMIIBIOTEpPBI, OcCHalleHHble mopTtamu RS485, RS232 (¢ ucnmonb3oBaHueM
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npeoOpazoBarenss  uHTepdeiicoB  RS232/RS485). B cmywae  oTcyTcTBUS
MOCJIEIOBATEIbHBIX MOPTOB JOMYCKAaeTCsl KOH(MUTYpUpPOBAaHUE C MCIOJIb30BAaHUEM
npeodpazoBarenss USB/RS485 (pexkomenayembiii mpeobpazoBatenp unrepdeiica USB B
RS422/485 — DJITIN-1).

Jlnst 3amycka mnporpaMMbl KOHGUTrypaTopa HEOOXOIMMO BBIOpaTh THI
npeodpazoBarens (Hanmpumep — E9003J1), anpec mpubopa (mpu mepBOM 3ammycke aapec
0 yMOJYaHUI0 - 1) M 3amaTh CIEAyIOLIME MapaMeTpbl COEIWHEHUsS: MOPT CBA3H,
CKOpOCTh OOMEHa JaHHBIMU; MAPHUTET; KOJIMYECTBO CTOM-OMT; anpec mpubdopa. [Ipu
MOJIKJIFOUEHUN TpeoOpas3oBarenss mnpu mnomourn 1udposoro wuHtepdeiica Ethernet
HEOOXO0MMO MOCTaBUTh METKY B mnoJjie «Ethernety.

[Tocne BrIOOpa mapameTpoB CBsi3U HaxaTh «CTapT». 3HAUEHHUS CETEBBIX Mapa-
METpPOB (CETEeBOM aipec, CKOPOCTbh, YUCIIO CTOI-OUT, NAPUTET) JOJIKHBI COBNAAATh C yC-
TAHOBJICHHBIMM Ha TpeoOpasoBartesie (B ciaydae OIIMOKH BBIBOJUTCS COOOIEHHE 00
OIIMOKE CBSI3N).

[Ipumeyanue — Mpu HABEIEHUU yKa3aTelld MBIIIKA Ha JIOO0YI BKIAJKY WITU
napameTp IporpaMmbl MOSIBISIETCS BCIUIBIBAIOIIASA MOJICKa3Ka ¢ KpaTkoil nHdopmanuein
0 BBIOPAHHOM IyHKTE MEHIO WJIA TTapaMeTpe.

DJNeMeHTHI yNnpaBieHUs MPOrpaMMbl KOH(UTYpaTopa, CBA3aHHbIE C KOH(HUTY-
pPUpPOBAHUEM, PACIIOIAralOTCA B TNIABHOM OKHE MPOTPAMMBI.

OcHoBHBIE (CTaHAAPTHBIE) HACTPOUKHU MPE0oOpPa30BaATEINsI OCYIIECTBISIOTCS BO
BKIIaJIKe «Pexnm» (pucyHoK 2).

3.9.2 KondurypupoBaHue OCHOBHBIX ITapaMeTPOB

3.9.2.1 KoudurypupoBanue mnapameTpoB IpeoOpa3oBaTeliss OCYIIECTBISECTCS
BO BKJIaJIKe «Pexxum» U 3aKitovaercs:

- B HACTPOIMKE 3HAUEHU HOMUHAJILHOTO JIMHEHHOTO HAMPSKEHUS U TOKA;

- B HACTPOIMKE BTOPUYHONU OOMOTKH MO TOKY U HAIPSKEHUIO;

- B BBIOOpE THIIA IIKAJbI;

- B YCTaHOBKE €IMHUIIbI U3MEPEHUS (TOK, HAMPSHKEHUE, MOIIIHOCTb);

- B BpIOOpE MapaMeTpoB MOJKIIOYEHHs (THMN MpuOOpa, cxeMa MOAKIIOUYECHHUS,
HAJIMYUE TUCKPETHBIX BXOAOB, THUI U KOJMYECTBO BHIXOJHBIX CUTHAIOB, HHTEP(}ENCOoB);

- B BbIOOpE mapaMeTpoB OOHOBIECHHS MHAMKAIMK (TIEpHOJ OOHOBJICHHS, 30HA

HEYYBCTBUTEIHHOCTH);
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- B BBIOOPE SIPKOCTh MHIUKAINY (YCTAaHABIUBACTCS MOJI3YHKOM);

- YCTaHOBKE KOJIMYECTBA JCCITHYHBIX 3HAKOB;

- 3aJ1aHUs TTAPOJISI MEHIO — (110 YMOTYaHUIO — 0 «OTKITFOUEH»).

KoadpunmenTsl 1Mo TOKy M HaNpsHKeHHIO (HANpPsKEHHUE/TOK BTOPUYHON 00-
MOTKH) OTHOCSITCS K JaHHBIM, TepPEeIaBacMbIM Ha WHIUKATOP MpH padoTe mpeoOpa3oBa-
TeNsI ¢ BHEIIHUMHU M3MEPHUTETBHBIMU TpaHC(hOopMaTopaMu TOKa WM HampspkeHus. 1o
YMOJ4aHUI0 00a ko3¢ duiireHTa paBHsI 1.

W3meHeHust BCTynaioT B CHIJTy MOCIE HAKATUS «3amucaTh KOH(QUTYPAITAION.

Pucynok 2 — Bxianka «Pexum»

3.9.2.2 Bo Bknaake «CxeMma» mapaMeTpoB MOJAKIIOUEHHS MOXKHO BBIOpaTh
CXeMy NOJKJIIOYEHHUsS MpeoOpa3oBaTelisa: TPEXMPOBOAHAS WM YEThIPEXIPOBOIHAS
cxema (10 YMOJIYaHUIO - YeThIpeXnpoBoaAHasi). [Ipu u3MeHeHnn cxeMbl HEOOXOAMMO
BbIOpaTh «3X MPOBOJHOE» WIH «4X MPOBOJIHOE» MOJKIIOUYEHHE, HAXaTh «3amucarhb
KOH(Urypanuio» u nepe3arpy3uTh npeodpazoBareib (OTKIOYUTH MMTAHWE U CHOBA
BKJIIOUYUTb).

[Ipumeuanurie — BO BpeMsi CMEHBI CXEMbl MOJKIIIOUEHUsI MeHsieTcs noiie «Te-

KYHIIUC IOKa3aHus» (YI[aJ'IHIOTCﬂ HJIN TIOABJIATOTCA TapaMETPhL I/IBMepeHI/IH).
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3.9.2.3 Bo Bpemst HacTpoOWKH mpeoOpa3oBaTessi MOKHO YOCTUTHCS B TOM, YTO
JaHHBIE, TIOJIyYEHHbIE KOMIIBIOTEPOM, COBMaJaioT ¢ nokazanusmu JKK-gucres mpe-
obpazoBarens (IIpy HAJTUYUU JAHHOTO WCIIOJTHEHMUS ).
Jlanubie, nokassiBaemble Ha JKK-gucrniiee, MAEHTUYHBI 3HAUYEHUAM, OTOOpa-
*aeMbIM B TioJie « Tekylue nmokasaHus» NporpaMMbl-KOH(UTypaTopa.
3.9.3 KondurypupoBaHue nopTon
3.9.3.1 Bo Bkiagke «RS485» HaxonmdTcst 3IeMEHTHl YIpaBIEHUs, NpeaHa3Ha-
YeHHBIC 711 KOH(UTYpUpOBaHUS TOPTOB | 1 2 (OCHOBHOW W JOTOTHUTEIBHBIA UHTEP-
deticet RS485): cMena agpeca u cCKOpocTy TprbdoOpa, YCTAHOBKA MAPUTETA U KOJTMIECTBA
CTOTIOBBIX OMT (HACTPOWKHU MO yModaHuto: «Aapec» — 1, «Ckopocts» — 9600 6urt/c,
«[Taputer» — Het, «Cton-out» — 0,5).
W3MeHeHus BCTYyNalOT B CHITY MOCIIE HaXaThs «3anucaTh KOHPUTYypaIUIOy.
3.9.3.2 Bo Bknaake «LAN» HaxoasTcs 3J€MEHTHI YIIpaBJIeHUs: HHTepdericamu
Ethernet u OecnpoBogHBIMH MOpTaMH (CMEHa ajpeca, BBIOOpP IOpTa, YCTaHOBKA

MAC-anpeca u T.11.), CHHXpPOHHM3AIMsl U YCTAHOBKU YacOB PEajJIbHOTO BPEMEHHU.

Pucynok 3 — Bxnagka «LAN»
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M3meHeHus BCTYMalOT B CHITy TIOCIE HaXKaThs «3anucarb KOHQUTYPALHIOo».

3.9.3.3 Hactpoiika anroputmoB 'OCT P M3OK 60870-5-104-2004 ocyuiecTs-
ssieTcs BO BKIIaake «MOK104y.

Bo3MmoxHBI 1Ba BapuaHTa HACTPOWMKH MApaMETPOB: PYYHOH CHOCOO U BBHIOOP
HACTPOEK MO YMOJYAHHUIO.

B cnydae HacTpoiiku mapameTpoB MO YMOJIYAHUIO, MMOTPEOUTENh MOKET BbI-
OpaTh HACTPOWKY C YYETOM METKU BPEMEHH UM 0e3 yuera.

[Tpu HEOOXOIUMOCTH MOXHO HACTPOUTH HECKOJIBKO MPOHMIEH C pa3IMuHbIMU
napaMmerpamu HacTtpouiku. [lapamerpsl mportokona mpoduns 1 wim npoduis 2 pacmo-

JI0’KEHBI B IPABOM 4acTH OKHA (PUCYHOK 4).

Pucynok 4 — Bxianka « MOK104»
W3meHeHus BCTynaroT B CHITy MOCTIE HAKATHs «3anmucaTh KOH(DUTYPAITHIOY.
3.9.4 KondurypupoBanue TUCKPETHBIX BHIXO/I0B
Hacrpoiika AMCKpPETHBIX BBIXOJOB OCYIIECTBIISIETCS BO BKJIAAKE «JHC.BBIX.».
OKHO HACTPOWKH COACPIKUT DJIEMEHTHI YIpaBJICHUS, HEOOXOIUMBIE ISl BHIOOpA KOH-
burypupoBaHus KaX10ro U3 JTUCKPETHBIX BBIXOOB: BHIOOp MapaMeTpa, pexxuma, ypoB-

Hs YCTaBKH, 30HbI d (TUCTEpe3rca) U 30HBI BO3BpAaTa.
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HpI/IMC‘{aHI/IC — HCO6XO,III/IMO HaCTpanBaTb Ka}KIIBII\/’I BBIXOJ OTACIIBHO.

Tabnuma 17a — PesxxumMbl paboThI JUCKPETHOTO BBIXOAA
Pexum
paboThI
0 JAucKpeTHBIN BbIXOA OTKJIKYEH

Hcnons3yeTcs 11t poBepKH pabOThI AUCKPETHBIX BBIXOJIOB T JJISl TOTO, YTOOBI TUCKPETHBIN

BBIXOJI BCET/1a ObLT B BRIKITFOYCHHOM COCTOSIHUM HE3aBUCHMO OT BEJTMYMHBI BXOJTHOTO CHTHAJIA.

1 JAncKkpeTHbIN BHIX0/ BKJIKYEH

Hcnons3yercs it MpOBEPKH PaOdOTHI TUCKPETHBIX BBIXOJIOB WITH [UISL TOTO, YTOOBI TUCKPETHBIH

BBIXOJ BCera ObUT BO BKITFOUCHHOM COCTOSTHHY HE3aBUCHMO OT BEJIMYMHBI BXOJTHOT'O CUTHAJIA.

2 (pe3epB)

3 IIpsimoii rucTepesunc

Brixon BriItouaeTcs, Koraa usmMepeHHoe 3HaueHue MeHee (L-d), BeIkiIrogaeTcsi, Korjaa u3Me-

penHoe 3HaueHue 6onee (L+d) u T. 1., OCyIIeCTBIsS TEM CaMbIM JIBYXIIO3HIIHOHHOE PETYIIN-

poBanme 1o yctaBke L ¢ ructepesrcom +d. Micnons3yeTcst 11 CHTHAIH3AIMN O TOM, YTO

TEKyIllee N3MEPEHHOE 3HAUYCHUE MCHBIIIC YCTAaBKH L.

4 OO0paTHbIii rUCcTEpe3uc

Brixop BKITIO9aeTcs, Korjaa n3Mepennoe 3uadenne oonee (L+d), Beiknrouaercs, Koraa u3me-

pennoe 3Hauenue menee (L-d) u 1. 1. Mcnonb3yeTrcs 1t CUTHAIM3AIUHN O TIPEBHITIICHUH Te-

KYIIIET0 U3MEPEHHOTO 3HAYCHUS YCTAaBKH L.

5 U-o0pa3Hoe ynpaBJieHHe

Hcnone3yercst 1yisi CHTHATM3AIIHY O BBIXOJIE KOHTPOIUPYEMO BEJTUHUHBI 32 33 JaHHBIC TPAHHUITBI,

TIPY STOM BKJTFOUEHHE TIPOMCXOIUT, Kor/ia TeKyIee 3HadueHue MeHble (L-d-b) mmm 6ombie (L+d+b).

6 |II-o0pa3Hoe ynpaBjeHue

Hcrionb3yeTcs JUTs CHTHAA3AIMHN O BXOZIe KOHTPOJIMPYEMOH BEJIMYUHBI B 33/IaHHBIC TPAHUIIBI, TPU

ATOM BKIJTFOUEHHE TIPOUCXOIUT, KOT/Ia TeKyIlee 3HaueHue oombiie (L-d-b) u menbme (L+d-+b).

7 L-o0pa3Hoe ynpasienue

Hcnonb3yercs Ui CHTHATM3AIUH 00 YMEHBIIICHUH KOHTPOJIMPYEMOU BEIMYMHBI HIKE 3a1aH-

HOUW TPaHUIIBI, TIPH STOM BKITIOUCHUE TIPOMCXO/INT, KOT/Ia TEKYIIlee 3HaYeHHe MeHbIe L-b.

8 I'-o6pa3Hoe ynpaBiieHue

Hcnons3yercs Ui CHTHATM3AIUH 00 YBEITMYEHUH KOHTPOJIMPYEMON BETMUMHBI BHIIIIE 33]1aH-

HOU TPaHUIIBI, IPUITOM BKJIFOUCHHE IPOUCXOJIUT, KOT/Ia TEKyIee 3HaueHue 0osbie L+b.

HN3meHnenus BCTYIAIOT B CUJIY IIOCJIC HAaXKaTuUs «3anucarb KOH(bI/IpraI_II/IIO».

Onucanue

3.9.5 KondurypupoBaHnre aHaIOTOBBIX BHIXOJIOB

Bo Bknagke «AHaIOr.BBIX.» Pa3MEIICHbI 3JIEMEHTHl YIpPaBICHUS, MO3BOJIAIO-
e KOHGUIrypupoBaTh MapaMeTpbl BBIXOIHBIX aHAJIOTOBBIX CUTHAJIOB: IMANAa30H U3Me-
penust (pexxum), mpeoOpa3yeMblil mapaMeTp U AUANa30H BXOJHOTO CUTHANIA(PUCYHOK 5).

[Ipumeuanue — HEOOXOUMO HACTPAUBATH KAXKbIA BBIXO/ OTAEIHHO.

B none «Pexum» BoiOMpaeTcs quarnas3oH s KaKI0T0 aHaJIOroBOro BbIxoja (B
3aBUCUMOCTH OT (DOPMYJIBI 3aKa3a).

B none «IIpeoOpa3yemblii mapameTp» COOTBETCTBEHHO 3a/1a€TCs MPHUBSI3Ka K 3Ha-
YEHHUSIM BXOJJHOTO CHTHAJIA MPeoOpa3oBaTelis (BHIOMPACTCS U3 TIPEJCTABICHHOTO Psa).

B none «/Inanazon Bx. curHana, %» yka3bIBaeTCs MPOLIEHTHOE 3HAYEHUE BXOJI-
HOT'O CHTHaJIa 10 OTHOIIEHHUIO K KOHEUHOMY 3HAYEHUIO IMana30Ha BHIXOJIHOTO aHAJIOrOBO-
ro cUrHasa, 3HayeHue no ymomyanuto — 100 % (Hanpumep: aHanoroBsiid Beixos 0...5 MA,

Bx0oJ1HOM curHai [,= 5 A, ipu yctanoBke 100% B none «/{nana3oH BX.CUTHAJIay» 3HAYECHUIO
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BXOJIHOTO CHTHala 5 A COOTBETCTBYET KOHEYHOE 3HAY€HHE 5 MA aHaJOroBOTO BBIXOJA;
npu ycraHoBke 80% B mose «J/luana3oH BX.CUTHajIa» 3HAYEHHUIO BXOJHOIO CUTHama 5 A
OyJeT COOTBETCTBOBATh 3HaUE€HHE 4 MA aHAJIIOTOBOTO BBIXOJIA).

H3menenns BCTYIIAIOT B CUJTY IIOCJIC HAYKATHA KHOIIKAU «3anmcarb KOH(I)I/]TypaI_II/IIO».

PucyHok 5 — Briiagka HacTpOHKH/KOH(DUTYPUPOBAHUSI BBIXOHBIX aHAJIOTOBBIX CHTHAJIOB
3.9.6 KanubpoBka mpeoOpazoBaTesis
Bxnanka «KanuOpoBka» COAEp>KUT 3JIEMEHTHI YIIPaBICHHUs, TO3BOJISIONINE OT-
KaauOpoBaTh MapaMeTphl Mpeodpa3zoBaTess.
[Tpumeuanne — Bkiaaka «KamuOpoBka» JOCTYIIHA TOJBKO B pacUIMPEHHOM Bep-
CHHU MPOTrPaMMBI-KOH(UTYpaTOpa, €CiU MporpaMMa MMeeT CTaHIapTHBIN BT, TO HEOOXO-
JIMMO 3alTH B IyHKT MEHIO «Bup» 1 BBIOpaTh paclIMpEeHHYIO BEPCUIO KOH(pUTypaTopa.
3.9.6.1 KamuOGpoBka BXOIHBIX CUTHAJIOB
J11is mpoBeieHNs KaTMOPOBKHU BXOAHBIX CUTHAJIOB HEOOXOUMO:
- OJTHOBPEMEHHO IOJaTh BCE BXOJHbIE CUTHAJbI, cooTBeTcTBYIOMME 100% pa-
004ero auarnasoHa;
- HaxkaTh KHONKY «KannOpoBka BEpXHUX 3HAYEHUI»;
- TO’KIaThCst THPOPMAITMOHHOTO OKHA 00 yCTICITHON KaTuOPOBKE CUTHAIA.
[locne naxatusa kHonku «KamnOpoBka BEpXHUX 3HAYEHUID» MPOUCXOIUT 3a-
MHUCh KaTUOPOBOUYHBIX KOA((PHUIIMEHTOB.

[Ipu HE0OXOIUMOCTH TPOBECTH KATHMOPOBKY HUKHUX 3HAUCHUI.
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M3meHeHus BCTYNAlOT B CHITY TIOCIIE HAXKATHUs KHOTIKU «3aIrucaTh KOHPUTYPALUIO».

3.9.6.2 KanrOpoBKa aHaIOrOBBIX BHIXOIOB

KanubpoBka aHaJOrOBBIX BBIXOJOB MPOU3BOJUTCS CAMOCTOSITENBHO IS Kax-
JIOTO BBIXOAA. AHAJIOTOBBIE BbIXOJa MOTYT KaJIMOPOBAThHCS B MTPOU3BOJILHOM MOPSAKE.

Jl1st mpoBeieHus1 KaIMOPOBKU aHATIOTOBBIX BBIXOJ0B HEOOXOIUMO:

1) mpoBecTH MOJKIIIOUEHUE MpeoOpa3oBaress Mo cxeme, MPUBEICHHON B MpHU-
JI0)KeHUHM b;

2) MOAKIIOYHUTH K MpeoOpa3oBaTelio 3TAJOHHBIM aMIepMeTp B COOTBETCTBUU
CO CXEMOU MOJIKIIOUYECHHUS;

3) nojaTe HampsbKeHHWE Ha MmpeoOpa3oBaTeb U BbIAEPkKATh €r0 BO BKIIOYEH-
HOM COCTOSIHUM B TeueHuHu 30 MUHYT AJisl yCTaHOBJICHUS Pab0overo pexxuma;

4) naxatp kHONKy «llepexanuOpoBaTb» [JIs1 U3MEHEHHUS MapaMeTPOB OJHOTO
U3 BIOPaHHBIX aHAJIOTOBBIX BBIXOOB;

5) HaxaTh NOSIBUBIIYIOCA KHOMKY «['€Hepalus HIK. 3HAaUCHUSD;

6) B MOSIBUBILIEMCS 110JI€ BBECTH M3MEPEHHOE O0pa3lOBbIM MUILTUAMIIEPMET-
pOM 3HaueHue ¢ TpeMs LudpamMu mocie 3amAToil, B cllydyae OMKUOOYHOTO/HEBEPHOTO
BBO/Ia 3HAYEHUS HaXKaTh KHONKY «OTMEHaY;

7) HaxaTh KHOTIKY «OK»;

8) HaxkaTh KHOMIKY «['eHepalus BepX.3HaueHUs;

9) B mosiBUBILIEMCS 110JI€ BBECTH M3MEPEHHOE O0pa3lOBbIM MUILTUAMIIEPMET-
pOM 3HaueHue ¢ TpeMsa Ludpamu mocne 3amaToil, B cllydyae OIMKUOOYHOT0/HEBEPHOTO
BBO/Ia 3HAYEHUS HaXaTh KHONKY «OTMEHaY;

10) Haxxath kHOTIKY «OK», B cilyyae ycrienHoi KaTuOpoBKH MOSBUTCSI HHPOP-
MaIlMOHHOE OKHO «AHAJIOTOBBIN BBIXOJ] OTKAJIMOPOBAH»;

11) mpu HeoOxomumocTu MOBTOPUTH Iard 4 — 10 ans KaauOpOBKHU JIPYTHX
aHAJIOrOBBIX BBIXOOB;

12) Ha)kaTh KHONKY «3amucartb KOH(UTYparuio» A COXPAHEHUS HW3MEHEH-
HBIX KAJIMOPOBOYHBIX 3HAYEHUI B SHEPro3aBUCUMOM NaMsTH ITpeoOpa3oBaTers;

13) mpoBepUTh MOTPEIIHOCTh U3MEPEHUS MO KOHTPOJIBHBIM TOYKaM COTJIACHO
METOIMKE TOBEPKHU.

KannbpoBka BbIXOJHBIX aHATIOTOBBIX CUTHAJIOB 3aBEPILICHA.

3.9.7 Bkiagka «MoHuTOp» MpeAHazHayeHa il onpoca npuoopa, CYMTHIBAHUS
JAHHBIX M0 33JaHHBIM aJIpecaM PErucTPOB M COXpPAaHEHUS JaHHBIX B (ain (rmpu 100aB-

JICHHOW METKH B T10JI€ «COXPAHSTh JIaHHBIE B JIOT-(haim). Onpoc perucTpoB IPOUCXOAUT
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MIOCJIEIOBATEIBHO.

Jlo Haxatuss kHonku «Ctapt» BO BKIaake «MOHUTOp» IOCTyIHA NaHEIb
ympasieHus: Tabnuneit onpoca. C moMOIIbI0 MAaHENN YIPaBICHUS BO3MOXKHO T00aBISTh,
yIAJISATh WK PEaKTUPOBATh PETUCTPHI B TAOIUIIE OIpOCca.

Jlng 3anosiHeHust TaOJIMIBI OMpOCa PErHCcTpaMu MO YMOIYAHUIO HEOOXOAMMO
Ha)aTb KHOIIKY «Ilo yMouaHn0» Ha TaHEIu YIPaBICHUS.

[Tpu HEOOXOAMMOCTH MOKHO BBIOpaTh BUJ OTOOpaXkeHUs (TalOauia u/mim rpa-

¢buK) (pUCYHOK 6).

>

Pucynoxk 6 — Bknanka «MoHUTOP»

I'padmunoe oTOOpakeHHe OCYIIECTBISAETCS TOIBKO JUIsl BHIOPAHHBIX MapaMeT-
POB (CTpOKa MapaMeTPOB BBIJEIIEHA I[BETOM).

Bribop mapameTpoB OCYILECTBISIETCS CIEAYIOMIMM 00pa3oM: HaKaTb KHOIKY
«Crom» B OKHE ITpOrpaMMbl KOH(pUTrypaTopa (eciu mporpaMMa-KoH(pUryparop HaxoAUThb-
Csl B aKTUBHOM COCTOSTHHHM), BEIOpATh BKIAAKY «MOHHUTOP» U HaXKaTh KHOIIKY «I00aBUTHY,
pacIoNIOKEHHYIO BHU3Y OKHA. B mosiBUBIIEMCSI OKHE TIOCTABUTh METKU B nosie «I papuk»,
«Bp1Opath peructp u3 TaOIUIBD) U BRIOPATh U3 MOSIBUBLIETOCS CIHUCKA TapameTp, HE00Xo-
JUMBI 17151 oToOpaXkeHusl Ha rpaduke, n Haxath «JlodaButey. Haxare «Ctapm» U BbI-
Opath rpadueckoe 0TOOpAKEHHE MIPOIEcca M3MEPEHUS MapaMeTPoB (PUCYHOK 7).

[Tpumeuanue — mpu BbiOOpe B mosie «[Ipubop» MyHKT «pekuM MOHHUTOPAN,
KOH(HUrypaTop Oyaer padoTaTh TOJBKO B KaueCTBE MOHHTOpa MOKa3aHui (Oyner moc-

TyIHA TOJBKO BKJIaJIKa « MOHUTOP») (PUCYHOK ).
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Pucynok 7 — Jlo6aBnenue rpaduyeckoro napamerpa

Pucynoxk 8 — PaboTa nporpamMmMsl KOH(GUTYypaTOpa B pexKUME MOHUTOPA
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3.9.8 JIlnarnoctrka MHIUKALIUN

J71st mpoBeieHHsI TMarHOCTUKU HEOOXOAUMO:

- 3allyCTUTh MporpamMmy KoHurypupoBanus Ha [IDBM, cBsizanHO# ¢ mpeoo-
pazoBatesieM yepe3 nudpoBoit uaTEpdeiic;

- B OCHOBHOM OKHE€ IPOrpaMMBbI BO BKJIaJIKE «Peknm» HakaTh KHONIKY «3aIyc-

TUTh TECT» (PUCYHOK 9).

OBHOBNEHWE MHAWKALIMM

Nepwog, c: 0,1 =
30HA HEUYYBCTBMTENBHOCTH: 0 El
Tecr MHAMKAUMK: ZANYCTHTE TECT

Kon-eo geCATHMUHLIX 2HIKOB

T n - I i

Pucynok 9 — Tect unaukauuu

Ha manenu npeoOpazoBaTens MpoU30MIeT MPOBEPKa BCEX €IMHUYHBIX CBETO-
JMOJTHBIX HHIUKATOPOB:

1) mocienoBarenbHOE BKIKOYEHUE W BBIKIIFOUEHHE Ka)XXIOr0 €AMHUYHOIO CBE-
TOJAMOJHOTO UHANKATOPA;

2) OAHOBPEMEHHOE BKJIFOUEHHE €IMHUYHBIX CBETOAUOIHBIX HHIUKATOPOB.

I[I/IaFHOCTI/IKa NHIUKAIIUH HpCO6p8.30BaTCJIH 3aBCpILICHA.
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4 TPAHCIIOPTUPOBAHUE U ITIPABUJIA XPAHEHU A

4.1 TpancnopTupoBaHue

4.1.1 TpancnopTupoBaHHE IMPEOOPA30BATEIEH TOIKHO OCYLIECTBIATHCS 3a-
KPBITBIM ~ JKEJIE3HOJAOPOXKHBIM ~ WMJIM  aBTOMOOWJIBHBIM  TPaHCIOPTOM 11O
I'OCT P 52931-2008.

4.1.2 Ilpn TpaHCHOPTUPOBAHUM CaMOJIETOM IpeoOpa3oBaTENN JIOJKHBI OBbITH
pa3MeIlEHbl B OTAINIMBAEMbIX T€PMETU3HPOBAHHBIX OTCEKAX.

4.1.3 Bo Bpemsi NOrpy304HO-Pa3rpy304HbIX pPadOT M TPAaHCIOPTUPOBAHUS
AIIUKA HE JOJDKHBI TOABEPraThCsl PE3KHM yAapaM M BO3JEHCTBHIO aTMOC(EpPHBIX
OCAaJIKOB.

4.1.4 XKenezHoAOPOKHBIE BArOHbI, KOHTEWHEPHI, TPIOMBI CYZ0B, Ky30Ba aBTO-
MOOUJIEN, UCIOIB3YEMBIE Ul MEPEBO3KU NPUOOPOB MPAKTUYECKU HE JOJIKHBI UMETh
CJIEIOB LIEMEHTA, YIJIsl, XUMUKATOB U T.II.

4.1.5 TpaHcnopTupoBaHue IpeoOpas3oBatTeneil JOHKHO MPOU3BOAUTHCS B CO-
OTBETCTBUHU C ACHCTBYIOLIMMHU Ha JJAHHOM BHUJE TPAHCIIOPTA MPABUIAMMU, YTBEP)KICH-
HBIMU B YCTAHOBJIEHHOM HOPSKE.

4.1.6 Cnoco® yKIaiky SIIMKOB Ha TPAHCIOPTUPYIOILIEE CPEICTBO AODKEH
UCKJIIOYATh UX NEPEMEILECHHUE.

4.1.7 OtnpaBKku MOTYT OBITH METKMMHU WJIM MaJOTOHHAKHBIMHU B 3aBUCUMOCTHU
OT KOJIMYecTBa MpeoOpa3zoBaTeneld, OTrpyKaeMbIX B oauH aapec. [Ipu Tpancmoptupo-
BaHUU MpeoOpa3oBaTesiell JKeIe3HOIOPOKHBIM TPAHCIOPTOM BHUJ OTHPABKU — MEIKas
MaJIOTOHHa)KHasi, TUI MOJBMKHOTO COCTaBa — KPBIThIM BaroH WM Iuiargopma ¢ yHH-
BEpCAJIbHBIM KOHTEHHEPOM.

4.1.8  VYcnoBus  TpaHCIOPTHUPOBAHUA  HpeoOpazoBaTesiedl  JTOJIKHBI
COOTBETCTBOBATh ycioBusM xpaneHus 5 (0XK4) mo 'OCT 15150-69.

[Tocne TpaHcOpTUPOBAaHUS MPU OTPULIATENBHON TEMIIEPAType OKPYKAIOIIETO
BO37yxa MpeoOpa3oBaTelid BbIAECP)KUBAIOT YINAKOBAaHHBIMM B TEYeHHE 6 YacoB B
ycioBusx xpanenust 1 TOCT 15150-69.

4.1.9 Heo0xoaumMocTh 0COOBIX YCIOBHI TPaHCIIOPTUPOBAHMS JOJKHA OTOBa-

pHUBATHCA B IOTI'OBOPC HA IMOCTABKY.

53



0IT4.140.338 PO
4.2 Xpanenue

4.2.1 IlpeoOpa3oBareny A0 BBEICHUS B SKCIUTyaTallUIO CJEAYeT XPAaHUTh Ha
CKJIaJaX B TPAHCIOPTHOW Tape NpPEINpUATUS — W3TOTOBUTENS MpPU TEMIIepaTrype
OKpYykarouero Bosayxa ot mnoc 5 110 mwitoc 40 °C u otHOcuTenbHOM BiaxkHocTH 80 % mipu
temrieparype rtoc 25 °C.

4.2.2 Xpanutb npeodpa3oBaTesd B UHAUBUAYAJIbHON YIAaKOBKE CIEAYeT MpHU
TeMImepaTrype okKpysxatroiero Bo3ayxa ot mitoc 10 mo mmtoc 35 °C U 0THOCUTENBHOMN
Brnaxxuoctu 80 % mpu Temmeparype mitoc 25 °C.

4.2.3 B nomenieHusaX sl XpaHEHUs COAEPKaHUE IbUIM, IMAPOB KHUCIOT M Ie-
JIOYEH, arpeCCUBHBIX ra30B U APYIUX BPEIHBIX IPUMECEH, BBI3bIBAIOIINX KOPPO3HIO, HE
JIOJKHO TIPEBBIIIATH COJIEPKaHNEe KOPPO3UITHO-aKTUBHBIX areHTOB JJIsl aTMOC(EpPHI TH-
na [ mo I'OCT 15150-69.

4.2.4 Tlomemienus At XpaHeHUs] IpeoOpazoBaTeieil NOMKHbI OBITh 000pYA0-
BaHbl ABTOMAaTUYECKMMU YCTAaHOBKAMHU TMOXAPHOW CUTHAIM3ALMU U CPEACTBAMU TOKa-

POTYIIEHUS.

5 TAPAHTUUM U3I'OTOBUTEJIA

5.1 TapanTuiiHplii CpOK OSKCIUTyatauuu 24 wMecsma co JHS BBOJAA
npeoOpaszoBareneil B SKCIUTyaTaluio. ['apaHTUHHBIMN CpOK XpaHeHHs 12 MecsleB C
MOMEHTA U3TOTOBJICHUS TPUOOpA.

5.2 V3rotoBuUTENs TapaHTUPYET COOTBETCTBHE MpeoOpa3oBaresneil TpeOoBaHU-
AM TexHu4eckux ycioBuil TY 25-7504.232-2016 npu coOa0eHUH CIEAYIOIUX Ipa-
BUJI:

— COOTBETCTBUE YCJIOBMM OKCIUTyaTallud, XpPaHEHWs, TPAHCHOPTHUPOBAHUS
U3JI0’)KEHHBIX B HACTOSIIIEM PYKOBOJICTBE;

— o0cay)uBaHUE IPeoOpa3oBaTeisl JOKHO IPOU3BOAUTHCS B COOTBETCTBUU C
TpeOOBAaHUSIMU HACTOSIIIETO PYKOBOJACTBAa MEPCOHAIIOM, MPOLISAIINM CIeIUaIbHOEe
oOydeHmue.

5.3 IloTpebuTenp aumaeTcs npaBa Ha rapaHTUITHBIA PEMOHT:

— TpU HECOOMI0IeHNN ToTpedbuTtenem TpedboBanuii 6.2;

— IpY OTCYTCTBHUH (HAPYIICHUN) TUIOMO MPEATNPUATUSI-U3TOTOBUTEIIS.
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6 CBEJIEHUA O PEKITAMALUAX

6.1 Ilpu otkaze B paboTe MM HEMCIPABHOCTH IpeoOpas3oBatressi B MEPUOJ
NEHCTBUSL TapaHTUHHOTO CpoKa IOTPEOUTENEM [OJKEH OBbITh COCTABJIEH akT O
HEOOXOMMOCTH PEMOHTA U OTIPABKU NpeoOpa3oBaTesisi H3rOTOBUTEIIO.

6.2 IlpeoOpazoBarenu, MoJaBEpraBIINecs] BCKPBITUIO, UMEIOIIME HApY’KHbIE
IIOBPEXKJCHUA, A TaKXkKe IPUMEHABIIMECS B YCIOBUAX, HE COOTBETCTBYKOLIUX
TpeboBanusim TY 25-7504.232-2016, He nmouiekat pexaaMaluu.

6.3 Ilpeobpa3oBatenu, HE COOTBETCTByMIIHMe TpeboBanuo 1.5.4, He
PEKIaMUPYIOTCH.

6.4 EquHuuHbIE OTKa3bl KOMIUIEKTYIOIIMX H3IEIHA HE SBISAIOTCS NPUYUHON

JUTSL TIPEABSABICHUS IITPApHBIX CAaHKIIUI.

7 YTUIN3ALNA

HpCO6pa?>OBaT€JII/I HC MMPCACTABIAIOT OIIACHOCTH AJIA )KU3HU, 3J0POBbA JIIO,Heﬁ
141 oxpymaromeﬁ Cp€abl IIOCJIC OKOHYaHHMA CpPOKa OKCILIyaTallui W IIOJAJIC)KAT
YTUIIM3alM1 110 TCXHOJIOI'MH, HpHHﬂTOﬁ Ha MNPCANpUuiATrUH, ISKCINIYaTHPYIOIICM

JaHHBIC U3CINA.
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[Tpunoxenue A
(obs13aTenpHOR)

OOwuit By, rabapuTHBIE U YCTAHOBOYHBIE pa3Mephl MpeoOpazoBarteneit

Pucynok A.1 — O6muii Buj, rabapuTHbIE U YCTAHOBOYHBIE pa3MephI (B MM)

npeobpaszoBareneit cepuu E
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[Tpunoxenune b
(o0s13aTenbHOR)

Cxema NoJKIIIoueHus ITpeodpazoBaTeien

k M3BM

Llenn curHanusaumm
+5V

((({

][] [RS232
W2

& e 6 | sl

26(27128|29(30|31|32(33(34| [ 111213 |14 [15[16||18(19(20( | 1 [2 | 3[4 | S | 6
DI1|DI2|DI3|DI4(DI5|DI6[DI7|DI8[SND A?1 AO1|AO2|AO2[AO3(AO3( | A1 [ B1 G';‘D IA*[ 1A 1 1s*| 1B |ic*| IC
HAvckpeTHble Bxoaa AHarorosble BbIxoAa RS485
E8499.1
(E9003.H) [unckpeTHble BbIxoaa RS485 Mutanue
\Ethernel! IEihernel! DOUT1 | DOUT2 [ DOUTS3 A2 | B2 G';‘D UA|UB|UC|UN J__ N(-)|L(+)
Lot 2o 353637383940 414243 7]18]9]10 232425
i i
v v
K K
MN3BM M3BM R R R Unut

[ononHUTenbHbIN
nHTepdenc

-5\4 +5V

> W O Z

IIpumeuanus

1 Hanpspxenne nutanust UNUT 3aBUCUT OT UCIIOJIHEHUS TTpeoOpa3oBaTers.

2 Hanuume ¥ KOJMMYECTBO aHAJIOTOBBIX BBIXOAOB (KOHTakThl 11 - 16) 3aBUCUT OT UCHOJHEHHS
npeoOpa3zoBaTers.

3 Hanuuume mucKpeTHBIX BXOJOB (KOHTAKTHI 26 - 34) 3aBUCUT OT MCTIOJHEHUS ITpeoOpazoBaTers.

4 Hanuume ¥ KOJMYECTBO IUCKPETHBIX BBIXOJOB (KOHTakThl 35 - 40) 3aBUCUT OT HCIOIHEHUS
npeoOpa3zoBaTers.

5 Hanuuue nomnonHutensHoro mHrepdeiica RS485 (kontaktel 41 - 43) 3aBUCHUT OT HMCIOTHEHHUS
npeoOpa3oBares.

6 IlyakTupoM MoOKa3aHO MOIKIIOYCHHE MpeoOpa3oBaTeield, UMEIONMX OJWH WU JBa MHTepdeiica
Ethernet

[Ipumeuanne — B cxeMe MOJKIIOUEHHH mpeolOpa3oBarens K Tpex(da3HON TpeXMpOBOIHOW CETH
OTCYTCTBYIOT KOHTaKThI 3, 4, 10

Pucynox b.1 — Cxema nipoBepku 1y1st mpeoOpaszoBaTeseit
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MNutaHue Mutanne
UA|UB|UC|UN 1 [INGLH) UA|UB|UC|UN 1 INGLH)
71819 (10 23124125 71819 (10 23124125
A A A A
| | | |
¢ |- —————— 1 | o ——-——————- 1 :
I
.— _______ J .—————— ————————— I

a) 0)

a) [lyHKTHpOM IOKa3aHO MUTaHHWE OT W3MEPUTENILHOW LENH MPU YHUBEpCaIbHOM muTaHuu (220BY)
JUTst peoOpazoBareneii ¢ BXoaabiM curHasioM Ugx = 400 B 1 4eThIpeXnmpoBOIHON CXEMOH TOIKITIOUCHHUS
(41D);

0) [IyHKTHpOM TIOKAa3aHO MUTAHHWE OT U3MEPUTEIHHOMN IIENH MPU yHUBEpCcaTbHOM muTanuu (220BY)
JUTst TIpeoOpasoBateneii ¢ BxoaubiM curaiiom Ugx = 100 B

Pucynok Bb.2 — [Iutanue oT u3BMEepUTEILHOMN LIENU
py YHUBEpCcaIbHOM nuTaHuu (220BY)
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B ° IC B ° IC
IA* IA IA* IA
L L
112|13|4|5]|6 112(3|4|5]|6
IA*[ IA {IB*| IB [IC*|IC IA*[ IA [IB*| IB [IC*|IC
UA[UB|UCI|UN UA|UB|UCI|UN
7 9 [10 718 10
. NN L
YY) YY)
C C
B B
A A
a) 0)

a) ¢ BHELTHUMU TpaHc(opmaTopamu TOKa,

0) ¢ BHEITHUMH TpaHCPOpMATOpaMu TOKA U TpaHChOpMaTOpaMH HaIPSKEHUS;

Pucynok b.3 — Cxema noaxitouenus mpeoodpazoBaresnei
B Tpex(}a3Hyro TPEXIIPOBOAHYIO CETh
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C C
B ~ B {4
A A
L L
112|3(4|5]6 112]13|4(5]6
IA*[ 1A |1B*| 1B [ic*|IC IA*| IA[IB*| 1B [ICc*|IC
UA|UB|UC|UN UA|UB|UC|UN
7 9 [1 7 E 1
N - ‘ N
C C
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a) ¢ BHEIIHUMU TpaHC(POpMaTOpaMu TOKa,

0) ¢ BHEITHUMH TpaHCPOpMATOpaMu TOKa U TpaHChOpMaTOpaMH HaIPsKEHUS;

Pucynok b.4 — CxemMbl oAKIIOUEHUS MpeoOpa3oBaTeseit
U1 Tpex(dazHOM YETHIPEXIIPOBOIHOM ceTH
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Ilnara KOMMYTalluu

IIpunoxenue B
(obs13aTenbHOR)
Cxema cTpyKTypHas npeoOpa3oBaTenei

IInara nmpoueccopHas

IInara nuaukamuu
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() < P 1
Ethenet 11 _ i E |_ ! BITH - BXO/HBI€E 1I€NH HAPSHKEHHUS,
Ethenet 2' ! ! - i BIIT - BXOIHEIE LIENHU TOKA,
) 1 ! » < » 1
< | g N 23T ' AB1...8 - nuckperHbie BXOBbL,
1 | 1 ! o
RS485 (mopr 2);4 i ! UART ! + IN1..2- npaiiBephl HH/IMKALKH, §
< > il : ' KK- KuIKOKpUCTATNIMUECKUI TUCTLIEH
1 | 1 _
RS485 (ropr 1) p— A , UART | : MOH- ucTo4HMK OMOPHOTO HANIPSIKEHHUS,
N D | | ! NCl1..2- uHIUKATOPBI CUMBOJIOB,
TCL..TC8 J Bl yy : : ' MK- MHKPOKOHTpOJLIED,
: : 133V ' OV1...2- onepalluOHHBIA YCUIIUTEID
| t 4 P —————————————————— — , [TH1...5 - mpeoOpa3oBarenn HaNpsHKEHNUS,
i ma2 || a3 : : LLa1a SHAIIOTOBEIX B?;XOHOBE SPIE i PB1...3 - penelinblii BBIXO/,
: 1 ABI I1H4 Lo + CHI - crabunsaTop HaIpsKeHs,
AHaoroBblii BHIXOA 1 1 1 | 1€ ro ' VU1...2 - y31s1 uHTEepdeiica
AHAJIOTOBBIH BBEIXOT 2 1 —r AB2 I1H5 i | |
AHAIOrOBbI BHIXOH 3 1 D Lo |
4 | | < | .
: ———— AB3 TT1H6 — :

N
—_

Pucynok B.1 — Cxema cTpyKkTypHas npeoopazoBareiei

________________________

€d 8¢€°0VI'hII0



0IT4.140.338 PO

ITpunoxenue I
(cripaBo4YHOE)
CxeMa peanuzainuu MeHIo rpeoOpaszoBarenei
(mpu Hanmmuun KK-gucries)

B nanHom pasznene onucbiBaeTcs cxema paboThl MEHIO mpeoOpazoBaTeneid. OyHKIMU
KHOIOK Mpu paboTe B KaKOM-1100 MyHKTe MeHIo oToOpaxatorcs Ha JKK-aucmiee.

APKOCTU OCHOBHbIX HaCcTPOeK

MeHIo HacTpoeK

Hactpolika Hactponka .
OcHosHble ONCKPEeTHbIX aHanoroBbIx Hactponka
HaCTPOWMKK1 P RS485
BbIXO[0B BbIXO4OB
3anuce .
Tect HacTtponka
HacTpoeK BO MHAVKaLMY KannbpoekKa Ethernet
FLASH
BozBpar
3aBOACKNX
HacTpoek
OCHOBHbIe HAaCcTPOWKN
Mepunog MHoXuTenb MHoXxnTeno
Twvn wkanbl
WMHAWKaLMN TOKa HanpsXeHuA
Tok Hanps»xeHne Tok
MHoXxnTens . . .
BTOPWYHOM BTOPUYHOIA nepBUYHON
MOLLHOCTH
0BbMOTKM 0OMOTKM oBbMoTKN
HanpsaxeHune MNMonoxeHwne MonoxxeHune
. lMonoxeHwne
nepBMYHON TOUKM TOUKM
TOYKM TOKA
06MOTKM HanpsaxeHus MOLLHOCTHU

62



HaCTpOVI Ka ANCKPEeTHbIX BbIXOOQOB
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Hactpoiika 1ro HacTpoliika 2ro
ANCKPETHOrO AWUCKPETHOTO
BbIX0Aa BbIX0Aa

HacTpoiika 3ro
LWUCKpeTHOTo
BbIXOAA

T

T

HaCTp0|7||<a N-ro ANCKpPeTHOro Bbixoa

YpoBeHb

Pexum paboTbl

N-ro guCK.Bebixoga

YCTaBKM N-ro
JVCK. BbIXOAa

30Ha ycTaBkmM
N-ro ANCK. BbIXoaa

3oHa Bo3BpaTa
N-ro AUcK. BbIxoaa

MNCTOYHUK

CWrHana n-ro
[WCK. BbixoAa

HaCTpOVIKa dHaJIOroBbIX BbIXO40B

HacTpoiika 1ro
aHanoroBoro
BbIXOAA

HacTpoiika 2ro
aHanoroBoro
BbIXOAa

Hactpoiika 3ro
aHanoroBoro
BbIX0Aa

T

T

HaCTpOVIKa N-ro aHalloroBoro Bbixoda

BblXo4a

Pexxnm paboTbl
N-ro aHasoroBoro

McTouHUK curHana
N-ro aHaloroporo
BbIXO4a

INmnanasoH
BXO4a 4nsa n-ro
aHanor. Bbixoaa

I

I
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Hactpownka RS485

HacTtpoiika
RS485-1

HacTpoiika
RS485-2

i

]

Hactpownka RS485-n
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CkopocTb Mapwutet Konmectso
= Apapec RS485-n cTton-6ur
RS485-n RS485-n RSAS5
Apnpec Tabno I'Ian;%n;:sz nggz::f'm Pekiim paboTbl
RS485-n RS485-n RS485-n RS485-n
Mpodunb 101
npoToKona
RS485-n
Hactpolika Ethernet
HacTtpoiika HacTpoiika
Ethernet 1 Ethernet 2
Hactponka Ethernet-n
Ethernet n IP Ethernet n Ethernet n Mopt Modbus
Mmacka w3 TCP
Mpodune 104
npoTokona MopT IEC104

Ethernet n
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KannbpoBka
Kannbposka KannbpoBka KannbpoBKka Kanunbpoeka 100%
100% ToKka A 100% Toka B 100% Toka C HanpsKkeHnA A

Kanubpoeka 100%
Hanps»KeHua B

Kanubpoeka 100%
HanpsKeHusa C

Kannbpoeka 100%
HanpsaxeHns AB

Kannbpoeka 100%
Hanps»eHuna BC

Kannbposka 100%
HanpsxeHusa CA

KannbpoBka
aHanoroBoro
Bbixona 1

KannbpoBKka
aHanoroBoro
BbIxopa 2

Kanubpoeka
aHanoroBoro
BbIXxo4a 3

j

Pexxum namepeHnn

APKOCTHU

PEAaKTMpOBaHME

N

M3mepeHns
«KpaH 1»

3mepeHns
«IKpaH 2»

M3mepeHusa

«MapamMeTpbl KauecTBa»

M3mepeHna
«3Heprua»

S

MeHio
naponsa

I

MeHio
HacTpoek

* Ecn HaCTpOEH He NyCcTOoW naponb
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[Tpunoxenue /]
(obs3aTenbHOC)
[TpoTokosbl 0OMeHa JaHHBIMU IO UHTEPGENCY

I. B nanHOM pasnene onuchiBaeTcs paboTa mpeodpa3oBaTelieii B COCTaBe CETH C

npotokojioM Modbus RTU B kauecTBe MOJYMHEHHOT'O YCTPOUCTRA.

JI.1 O01mme cBeaeHust
[IpeoOpazoBarens MOKET pabOTaTh B COCTABE MOJIEBOM CETH HA OCHOBE MOCIIE-
noBarenbHOro uHTepdeiica RS-485 ¢ mporokosom Modbus RTU B kauecTBe Be1OMOro

YCTPOMCTBA.

XapaKkTepuCTHKH UHTEP(EiCHOI0 KaHAIa CBA3H

WuTepdeiicHblil kKaHan UCHONB3yeTCs 111 OOMEHa JaHHBIMU C IpeoOpa3oBaTe-
nem. [IpeoOpazoBaTenb SBISIETCS BEJOMBIM YCTPOHCTBOM.

WuTepdericHblil KaHaT IMEET CIICTYIONTNE XapaKTePUCTUKH:

- AIEKTPUYECKUE XapaKTEPUCTUKU CUTHAJIOB COOTBETCTBYIOT
untepdeiicy RS485;

- TUT KaHaJla — aCUHXPOHHBII;

- MpOTOKOJ oOMeHa gaHHbIMU: Modbus RTU;

- cKopocTh mepenaun pgaHHbIX: 9600 Out/c, 19200 Out/c, 38400 Owur/c,
57600 6uT/c (ycTaHABIMBACTCS MOIH30BATEIIEM);

- JUIMHA JUHUU CBs3M cetn He Oonee 1200 MeTpoB B 3aBUCUMOCTH OT
CKOPOCTH TIepeaaun JaHHBIX;

- TUTI TUHUH CBS3M — BUTAsl Mapa (3KpaHUPOBAHHAS BUTAS Tapa);

- YUCJIO peoOpaszoBaTeneii B kaHane cBa3u He Ooisiee 31 (6e3 1OmOTHUTENbHBIX
TEXHUYECKUX CPEJICTB);

- dopmaT maHHBIX TpU Tepenade uHopmanuu: 1 6ut (ctapr-OMT) + 8 OUT
(mannHbie) + 1 OUT (mapUTET, YCTaHABIMBAETCS MOJib30BareseM) + 1 OuT miam 2 Outa
(cTOMm-OUTHI, yCTAaHABIMBAETCS MOJIL30BATEIIEM);

- IMana3oH 3Ha4eHuH ajpeca npuodopa ot 1 10 247.
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Onucanue npomoxona Modbus RTU

NupopMalinoHHble U BPEMEHHBIE XapaKTEPUCTHKU IMPOTOKOJIAa oOMEeHa JaH-
HBIMU COOTBETCTBYIOT XapakTepuctukam rnporokosa Modbus RTU.

Benymiee ycTpoiicTBO (opMHUpYET U MOCHUIAET KOMaH/AbI YIPABICHHS BEIOMO-
My ycrporcTtBy. Koa pyHkimu B 3ampoce coo0mmaeT noJYMHEHHOMY YCTPOMCTBY, Kakoe
JeficTBUE HEOOXOIMMO MPOBECTH. BalThl JaHHBIX coaep:KaT MHPOpMALHI0 HEOOXOAM-
MYIO Ul BBINOJHEHUS 3anpoliieHHol ¢pyHkuuu. Hampumep, koa ¢pynxmun 0x03 noapa-
3yMEBAET 3allpOC HA YTEHUE COAEP>KUMOr0 PETUCTPOB IMOYMHEHHOT'O YCTPONCTBA.

Benomoe ycTpoiicTBO OTBEUaeT BEAYLIEMY YCTPOMCTBY B ClIydyae, €ClIU aJpec B
IPUHSATOM COOOIIEHHWH COBMAJ C a[peCcOM BEIOMOTO YCTpOWCTBa. Eciu moaunHEeHHbBIN
JaeT HOPMAaJIbHBINA OTBET, KOJ (PYHKIIH B OTBETE MOBTOPSET KO (PYHKIMH B 3amnpoce. B
OaiiTax TaHHBIX COAEPKUTCA 3aTpedboBanHas nndopmanus. Ecau nmeer mecto ommodka,
TO KOJ GYHKIIMH MOAU(DHUIIPYETCS U B OaliTax JaHHBIX MEpeaaeTcs MPUINHA OIIHOKH.

Coo01eHne HauMHAETCsl ¢ UHTEpBajia THUIIMHBI PABHOTO BPEMEHH Iepenadu 3.5
CHUMBOJIOB IIPU YCTaHOBJIEHHON CKOPOCTH Iepefadu B ceTu. Benen 3a mocneqHum nepe-
JlaBa€MbIM CHMBOJIOM TaK)K€ CJIEAYET MHTEPBal TUIIMHBI IPOJOKUTEIIBHOCTBIO HE Me-
Hee 3.5 cumBonioB. HoBoe cool1ieHre MoKeT HaUMHATHCS 110CIIE 3TOT0 NHTEPBaAa.

CoobmieHue nepenaercs HempepblBHO. Eciin MHTEpBan THILIMHBI TPOJOIKH-
TENBHOCTBIO 3.5 CUMBOJIa BO3HUK BO BpeMs Iepefadyr cOOOLIEHMs], IPUHUMAIOLIEE YCT-
pPOWCTBO 3aKaHYMBAET MPHUEM COOOIIEHUS M CIAEAYIOUINi OalT OyAeT BOCHPHUHAT Kak
HAYaJIo CJIETYIONIETO COOOIICHHUSI.

Ecnmu HOBOE cooOmieHne HadHeTCs paHblie 3.5 HWHTEpBaja, MPUHUMAIOIISE
YCTPOMCTBO BOCIIPUMET €r0 KaK MPOIOJDKEHUE MPEbIyIero coodmenus. B atom ciy-
Yyae yCTaHABJIMBAETCA OIIMOKA, TaK KaKk OyJIeT HECOBIAJCHHE KOHTPOIbHBIX CYMM.

@opmaTt coo0LIeHUS B KaHAJIe CBA3H

Anpec DOyHKUMA Jdannbie Mukanyeckass KOHTPOJIb-
Hasi cymma (CRC)
8 ouT 8 out N*8 our 16 6ur

Anpec — cereBoid agpec npudopa (ot 1 no 247). Anpec 0 nmpegHa3zHaueH s
HIMPOKOBEIATEIbHBIX COOOIIEHUH, OTBET Ha KOTOpbIEe TPUOOP HE PopMUpYET.

@yHKIUA — KOJ (PYHKIMU B COOTBETCTBUU C IMEPEYHEM MOIACPKUBAEMbBIX
byHKIUH.

JlaHHbIe — JaHHBIC B COOTBETCTBUU C OMMMCAHUEM (PYHKITUU.
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Huxauyeckasi koutposbHas cymma (CRC) coobmennst popmupyercs B co-
oTBeTcTBUHU ¢ ipoTokosgoM Modbus RTU.

Ilepeyens nmoaaepkuBaeMbIX (PyHKIUI

Kon ¢pynkunu DyHKUMUA
01 Utenue peructpoB ¢uiaroB / AUCKPETHBIX CUTHAJIOB
03, 04 UreHue perucTpoB XpaHeHHs / BXOAHBIX PETHCTPOB

Konmponvuaa cymma

Kontponbnas cymma CRC coctout u3 aByx 6aiit. KonTposnbHas cymma Bbl-
YHUCIIAETCS IEPEJAIOINM YCTPONUCTBOM U 100aBsieTcs B KOoHel coodmenus. [Ipunu-
MaIoIllee YCTPOMUCTBO BBIUHUCISAET KOHTPOJIBHYIO CyMMY B IPOLIECCE TPUEMA U CPABHHU-
Baet ee ¢ nojieM CRC npuHATOr0o coo0IIeHus.

CueT4rK KOHTPOJIBHOM CYMMBI IIPEABAPUTEIBHO MHULMAIU3UPYETCS YHUCIOM
OxFFFF. Tonpko BoceMb OWT JTaHHBIX MCIHOJIB3YIOTCS JJI BBIYMCICHUS] KOHTPOJbHOU
cymmbl CRC. Crapt u cron OUTHI, OUT ApUTETa, €CIM OH UCIOJb3YETCsl, HE YUUThIBA-
I0TCS B KOHTPOJIBHOU CyMMe.

Bo Bpems renepatmn CRC kaxaplii 6ailT cooOrienus cknaapiBaercst o MCKIIHO-
YAIOHIEMY MJIN ¢ TeKymmM COAEp>KUMbIM PETHCTPa KOHTPOJILHOM CyMMBbL. Pe3ynbrar
C/IBUTA€TCS B HAIPABJICHUX MJIAJIIEr0 OUTa, C 3aII0JTHEHUEM HYJIEM CTapIIero Oura.

Mexny Tem, ecnu miaamuil 6uT paBeH 1, To npousBoautcs UCKIIIOYALO-
LIEE NJIN conmepKUMOro perucrpa KOHTPOJBHOM CYMMBbI M ONPENEICHHOIO YHUCIa.
Ecau mnagmmit 6ut pasen 0, to MCKJIFOUAIOIIEE NJIN ve nenaercs.

ITpouecc cnBura nosropsieTcst BoceMb pa3. Ilocnme mocnennero (BocbMOro)
CABMIA, CIEAYIOUIMI OallT CKIaabIBAaeTCs C TEKYIIEH BEIMYMHOM pErucTpa KOHTPOJIb-
HOM CyMMBI, ¥ IIPOLIECC CABUTA IIOBTOPSETCS BOCEMb pa3 Kak onucaHo Boie. Koneunoe
COJIepKaHue perucrpa u ectb KoHTposibHas cymma CRC.

Anroputm resepauuu CRC:

- 16-tu 6utHbIN peructp 3arpyxaercsa unciom O0xFFFF u ucnonesyercs nanee
kak peructp CRC.

- Ilepserit 6aiiT coobmenus cknaapiBaetcs no UCKIIIOYAIOILEMY WJIN ¢
conepxumbiM peructpa CRC. Pesynbrar nomemaercs B peructp CRC.

- Ecmm muapmmit 6ut 0: peructp CRC caBuraercs BopaBo (B HalpaBiIeHUU
Miazniero 6ura) Ha 1 6ut, crapmuii Out 3anosHsetcs 0.
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- Ecmm mmaammit 6ut 1: peructp CRC chaBuraercs BnpaBo (B HampaBlIeHUH
miaamero Ourta) Ha 1 Owrt, crapmmii Out 3amonHsercs (. Jlemaercst omeparus
NCKITIOYAIOIIEE WUJIN peructpa CRC u nonuromuansHoro yucia 0xA001.

- Iaru 3 1 4 NOBTOPSIIOTCA BOCEMb pas3.

- IloBTOpstoTcs miaru co 2 mo S5 anug cienyromero Oaiita cooOmenus. ITo
MOBTOPSIETCA JI0 TEX MOp, MOKa BCe OANThI COOOIICHUS HEe OyayT 00pabOoTaHBbI.

- @unanbHOe coaepxanue perucrpa CRC u ecTh KOHTpOJIbHAS CyMMa.

Pa3smemenne CRC B cooOmieHnu:
[Tpu nepenaue 16 6ut xoutpossHOit cymmbl CRC B coobiienuu, cHayana me-

penaercss MMM OailT, 3aTeM CTapIIMii.

Komanovt umenus u3z ycmpoiicmea

3anpoc
Nms noas Conepxumoe
Anpec 1 GaiiT, agpec BEIOMOTO yCTPOIMCTBA
DOyHKIMSA 0x03 mwau 0x04 wim 0x01, 1 GaiiT

Crapmiast 9acTh HA4aJILHOTO aJIpeca

Crapmmuii 6aiiT HaYaaIBRHOTO aapeca 00J1acTH PETH-
CTPOB JUIsl YTEHUS

Muaamas yacTb HAYAJIBHOTO aJpeca

Muanmmii 6aiT HauabHOTO ajapeca 00JIacTu pe-
THCTPOB JIJIsl YTCHUS

Crapiuasl 4acTh 4Kcila pETUCTPOB

Crapumii 6aiiT Yncia perucTpoB AJIs YUTCHHS

Muanimast 4acTh 4yncia perucTpoB

Munaammii 0aliT 9rciia pErucTpOB JIsl YTCHUS

CRC - nukinmyeckasi KOHTPOJIbHAs CyMMa

OTtBer
Nms noas Conepxumoe
Anpec 1 GaiiT, agpec BEIOMOTO yCTPOIMCTBA
DOyHKIMSA 0x03 mwau 0x04 wim 0x01, 1 GaiT

CueTunk OaiT

Uwucno 6aiiT B mHGOPMAITMOHHOM YaCTH OTBETA

Crapiuast 4yacTh IEPBOrO PETUCTpa

Conepxxumoe crapiiero 0aifta mepBoro perucrpa
JUIsl YTEHUs

Munanimast yacTh IEPBOTO perucTpa

Conepxumoe miaamiero 0aira nepBoro perucrpa
JUIsL YTEHUS

Crapimast 9acTh TOCIETHETO PETHCTPa

Conepxumoe crapiiero 0aiTa MmociaeIHero peru-
CTpa AJid YTCHU

Munaaiast 4acTh MOCIEIHETO PErucTpa

Conepxxumoe Miaamero 06aiTa MmociaeIHero peru-
CTpa IJI YTCHUA

CRC - nukinmyeckasi KOHTPOJIbHAs CyMMa

Coobuenue 06 ouiuoke
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Nms noas Conepxumoe
Anpec 1 GaiiT, agpec BEIOMOTO yCTPOMCTBA
OyHKIUA Kox ¢yHkimu B 3ampoce ¢ yCTaHOBJICHHOM B
cTapiieM OuTe euHUIEH

Koz ommbku 1 GaiiT
CRC - nukimyeckas KOHTPOJIbHAs CyMMa

Koanl ommmoox

Kon Pacmu¢poBka
1 Henonnepxxuaemas GyHKIUS
HenonnepxupaeMblil agpec JaHHBIX
Adpecauyus pecucmpos
PerucTpbl TMCKPETHBIX CUTHAJIOB (711 9T€HUs UCNOIb30BaTh GyHKIMI0 0x01)
Anpec | Anpec | HammeHnoBaHue IIpumeuanue 3HavyeHUs MapaMeTpoB
(HEX) | (DEC) perucrpa

0x0010 16 TCI JuckperHslil Bxox 1 0- pa3oMKHYT / 1- 3aMKHYT
0x0011 17 TC2 JuckpeTtHbiii Bxop 2 0- pa3oMKHYT / 1- 3aMKHYT
0x0012 18 TC3 JluckpetHslil Bxox 3 0- pa3oMKHYT / 1- 3aMKHYT
0x0013 19 TC4 JuckpetHbiii Bxop 4 0- pa3oMKHYT / 1- 3aMKHYT
0x0014 20 TCS JluckpeTHblil BXoA 5 0- pa3oMKHYT / 1- 3aMKHYT
0x0015 21 TC6 JnckpeTHbIi BXog 6 0- pa3oMKHYT / 1- 3aMKHYT
0x0016 22 TC7 JluckpetHslil Bxox 7 0- pa3oMKHYT / 1- 3aMKHYT
0x0017 23 TC8 JuckpeTHbiii BXxoz 8 0- pazoMKkHYT / 1- 3aMKHYT
0x0020 32 TV1 JluckpeTHsbIil Beixon 1 0- pa3oMKHYT / 1- 3aMKHYT
0x0021 33 TY2 JIucKpeTHBIN BBIXO 2 0- pa3oMKHYT / 1- 3aMKHYT
0x0022 34 TV3 JIMCKpETHBIH BBIXO] 3 0- pa3oMKHYT / 1- 3aMKHYT

Peructpsl uamepenuit B popmarte floatl (st urenns ncnonpzoBath pyHkuuto 0x03 mmm 0x04)

Anpec | Aapec | HaummeHoBaHue permu- ®opmart 3HauyeHNs MapaMeTpoB
(HEX) | (DEC) cTpa (eIMHHMIIBI H3MEPEHUs1)

0x0001 1 la floatl F1032 | A

0x0003 3 Ib floatl F1032 | A

0x0005 5 Ic floatl F1032 | A

0x0007 7 I floatl F1032 | A

0x0009 9 Ua floatl F1032 | B

0x000B 11 Ub floatl F1032 | B

0x000D 13 Uc floatl F1032 | B

0x000F 15 U floatl F1032 | B

0x0011 17 Uab floatl F1032 | B

0x0013 19 Ubc floatl F1032 | B

0x0015 21 Uca floatl F1032 | B

0x0017 23 Un floatl F1032 | B

0x0019 25 Pa floatl F1032 | Bt

0x001B 27 Pb floatl F1032 | Bt

0x001D 29 Pc floatl F1032 | Bt

0x001F 31 P floatl F1032 | Bt
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0x0021 33 Qa floatl F1032 | Bap

0x0023 35 Qb floatl F1032 | Bap

0x0025 37 Qc floatl F1032 | Bap

0x0027 39 Q floatl F1032 | Bap

0x0029 41 Sa floatl F1032 | B-A

0x002B 43 Sb floatl F1032 | B-A

0x002D 45 Sc floatl F1032 | B-A

0x002F 47 S floatl F1032 | B-A

0x0031 49 COSOA floatl F1032

0x0033 51 cos@B floatl F1032

0x0035 53 cos@C floatl F1032

0x0037 55 COS(Q floatl F1032

0x0039 57 F floatl F1032 | I';p

0x003B 59 Wa floatl F1032 | xBt'u

0x003D 61 Wp floatl F1032 | xkBap-u

Peructper n3amepennii B popmate float2 (s urenus ucnonb3oBath GyHkiuto 0x03 nmu 0x04

Anpec | Aapec | HaumeHoBaHue peru- ®opmart 3HauyeHNs MapaMeTpoB
(HEX) | (DEC) cTpa (eIMHHUIBI U3MEPEHHUA)

0x004F 79 la float2 FO123 | A

0x0051 81 Ib float2 F0123 | A

0x0053 83 Ic float2 FO123 | A

0x0055 85 I float2 F0123 | A

0x0057 87 Ua float2 F0123 | B

0x0059 89 Ub float2 F0123 | B

0x005B 91 Uc float2 F0123 | B

0x005D 93 U float2 F0123 | B

0x005F 95 Uab float2 F0123 | B

0x0061 97 Ubc float2 F0123 | B

0x0063 99 Uca float2 F0123 | B

0x0065 101 Un float2 F0123 | B

0x0067 103 | Pa float2 F0123 | Br

0x0069 105 |Pb float2 F0123 | Br

0x006B 107 | Pc float2 F0123 | Br

0x006D 109 | P float2 F0123 | Br

0x006F 111 Qa float2 F0123 | Bap

0x0071 113 | Qb float2 F0123 | Bap

0x0073 115 | Qc float2 F0123 | Bap

0x0075 117 |1Q float2 F0123 | Bap

0x0077 119 | Sa float2 F0123 | B-A

0x0079 121 Sb float2 F0123 | B-A

0x007B 123 | Sc float2 F0123 | B-A

0x007D 125 | S float2 F0123 | B-A

0x007F 127 | cospA float2 FO0123

0x0081 129 cosoB float2 FO123

0x0083 131 coseC float2 FO123

0x0085 133 COS(Q float2 FO123

0x0087 135 | F float2 F0123 | I';g

0x0089 137 | Wa float2 FO123 | xBt'u

0x008B 139 | Wp float2 F0123 | xkBap-u

Peructper usmepenuii B hopmare float3 (mis urenns ucnonb3oBarh Gyraknuo 0x03 umm 0x04)

Anapec Anpec | HammeHoBaHme peru- ®opmar 3HayeHUs MapaMeTpoB
(HEX) | (DEC) cTpa (eIMHMIIBI H3MEPEHUs1)
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0x0201 513 |1a float3 F3210 | A
0x0203 515 |1Ib float3 F3210 | A
0x0205 517 | lc float3 F3210 | A
0x0207 519 |1 float3 F3210 | A
0x0209 521 | Ua float3 F3210 | B
0x020B 523 | Ub float3 F3210 | B
0x020D 525 | Uc float3 F3210 | B
0x020F 527 |U float3 F3210 | B
0x0211 529 | Uab float3 F3210 | B
0x0213 531 | Ubc float3 F3210 | B
0x0215 533 | Uca float3 F3210 | B
0x0217 535 | Un float3 F3210 | B
0x0219 537 | Pa float3 F3210 | Br
0x021B 539 | Pb float3 F3210 | Br
0x021D 541 | Pc float3 F3210 | Br
0x021F 543 | P float3 F3210 | Br
0x0221 545 | Qa float3 F3210 | Bap
0x0223 547 | Qb float3 F3210 | Bap
0x0225 549 | Qc float3 F3210 | Bap
0x0227 551 Q float3 F3210 | Bap
0x0229 553 | Sa float3 F3210 | B-A
0x022B 555 | Sb float3 F3210 | B-A
0x022D 557 | Sc float3 F3210 | B-A
0x022F 559 |S float3 F3210 | B-A
0x0231 561 COSOA float3 F3210
0x0233 563 cos@B float3 F3210
0x0235 565 cos@C float3 F3210
0x0237 567 | cos@ float3 F3210
0x0239 569 | F float3 F3210 |I'n
0x023B 571 | Wa float3 F3210 | xBt'y
0x023D 573 | Wp float3 F3210 | xBap-u

Peructpel n3amepennii B hopmate short (1 urenns ucnosib3oBath GyHkimo 0x03 unu 0x04)

Anpec | Aapec | HaummeHoBaHue permu- ®opmart 3HauyeHNs MapaMeTpoB
(HEX) | (DEC) cTpa (eIMHHMLIBI H3MEPEHUs1)

0x009D 157 |1la unsigned short

0x009E 158 | Ib unsigned short

0x009F 159 | lIc unsigned short

0x00A0 160 |1 unsigned short

0x00A1 161 Kon-Bo aecITHYHBIX unsigned short | 0, 1, 2, 3

3HakoB Ia, Ib, Ic, 1

0x00A2 162 En.mswm. Ia, Ib, Ic, I unsigned short | 0- A, 1 - kA

0x00A3 163 | Ua unsigned short

0x00A4 164 | Ub unsigned short

0x00AS5 165 | Uc unsigned short

0x00A6 166 | U unsigned short

0x00A7 167 Kon-Bo aecITHYHBIX unsigned short | 0, 1, 2, 3

suakoB Ua, Ub, Uc, U

0x00AS8 168 En.msm. Ua, Ub, Uc, U unsigned short | 0-B, 1 - kB

0x00A9 169 | Uab unsigned short

0x00AA 170 | Ubc unsigned short

0x00AB 171 | Uca unsigned short

0x00AC 172 | Un unsigned short
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Anpec | Aapec | HaummeHoBaHue permu- ®opmart 3HauyeHNs MapaMeTpoB
(HEX) | (DEC) cTpa (eIMHUIbI U3MEPEHU)
0x00AD 173 Koi-Bo aecsiTHUHBIX unsigned short | 0, 1, 2, 3
3naxoB Uab,Ubc,Uca,Un
0x00AE 174 | En.m3m. Uab,Ubc,Uca,Un | unsigned short | 0 - B, 1 - kB
0x00AF 175 | Pa signed short
0x00B0O 176 | Pb signed short
0x00B1 177 | Pc signed short
0x00B2 178 | P signed short
0x00B3 179 Koxa-Bo mecaTuuHbIX unsigned short | 0, 1, 2, 3
3HakoB Pa, Pb, Pc, P
0x00B4 180 En.u3m. Pa, Pb, Pc, P unsigned short | 0 - Br, 1 - kBt, 2 - MBT
0x00B5 181 Qa signed short
0x00B6 182 | Qb signed short
0x00B7 183 Qc signed short
0x00B8 184 | Q signed short
0x00B9 185 Koxa-Bo mecaTuuHbIX unsigned short | 0, 1, 2, 3
3HakoB Qa, Qb, Qc, Q
0x00BA 186 | Enusm. Qa, Qb, Qc, Q unsigned short | 0 - Bap, | - xkBap, 2 - MBap
0x00BB 187 Sa unsigned short
0x00BC 188 | Sb unsigned short
0x00BD 189 Sc unsigned short
0x00BE 190 |S unsigned short
0x00BF 191 Kon-Bo aecsITHYHBIX unsigned short | 0, 1, 2, 3
3HaKkoB Sa, Sb, Sc, S
0x00CO 192 En.ms3m. Sa, Sb, Sc, S unsigned short | 0 - B-A,1 -kB-A, 2 - MB-A
0x00C1 193 COsQA signed short
0x00C2 194 | cospB signed short
0x00C3 195 | coseC signed short
0x00C4 196 | coso signed short
0x00C5 197 Kon-Bo aecITHYHBIX unsigned short | 0, 1, 2, 3
3HAKOB COSQA, cos@B,
cos@C, cosQ
0x00C6 198 | F unsigned short
0x00C7 199 Koxa-Bo mecaTuuHbIX unsigned short | 0, 1, 2, 3
3HaKoB F
0x00C8 200 Cocrosaue quckpetHeix | unsigned short | 6ut 0- TCI, ..., 6ur 7- TCS8
Bxoa0B TC
0x00C9 201 Cocrosinue quckpetHbix | unsigned short | 6ut 0- TV, ..., our 2- TY3
BBIX0OJI0B TY
0x00CA 202 | Bpems (uachr) unsigned short | 0..23
0x00CB 203 | Bpems (MUHYTBI) unsigned short | 0..59
0x00CC 204 | Bpems (cexyHabl) unsigned short | 0..59
0x00CD 205 | Jlenn unsigned short | 1..31
0x00CE 206 Mecsn unsigned short | 1..12
0x00CF 207 | Ton unsigned short | 2000..2099
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pbI (711 uyTeHus ucnoiab3oBaTh GyHKIH0 0xX03 mam 0x04)

Anpec | Anpec HaumeHnoBaHue perucrpa ®opmar 3HaueHns napa-
(HEX) | (DEC) MeTpoB
(exMHMLIBI H3Mepe-
HHUS)
0x00D7 215 | Allllla floatl F1032
0x00D9 217 | ALII Ib floatl F1032
0x00DB 219 | Allll Ic floatl F1032
0x00DD 221 | AIIIT Ua floatl F1032
0x00DF 223 | AT Ub floatl F1032
0x00E1 225 | AOII Uc floatl F1032
0x00E3 227 | ALIT Uab floatl F1032
0x00ES5 229 | ALII Ubc floatl F1032
0x00E7 231 | AIII Uca floatl F1032
0x0100 256 | Bepcus mporpaMmsl char[20] CUMBOJIBI B KOJIH-
poBke ASCII

ITapameTpsl kadecTBa B hopmare floatl (s urenus ucnonp3oBath Gyaknuio 0x03 nmu 0x04)

Anpec | Anpec HaumeHnoBaHue perucrpa ®opmart 3HavyeHnus mapa-
(HEX) | (DEC) MeTpPOB
(eAMHHUIIBLI H3Me-
peHust)
0x0300 768 Tok HyJ€BOM MOCIeN0BATEIBLHOCTH Iy floatl F1032 | A
0x0302 770 | HanpsbkeHue HyJEBOM IOCIEI0BATENb- floatl F1032 | B
Hoctu U
0x0304 772 | JlnutensHOCTH MpoBajna HanpspkeHus (At,) | floatl F1032 | ot 0,02 ¢ u BbIIe
0x0306 774 | I'myOuna npoBana Hanpsbkenus (0Uy) floatl F1032 | ot 10 % 1o 95 %
0x0308 776 JlnmurenbHOCTD TipepbiBanms Hanpsokenust | floatl F1032 | ot 0,02 ¢ u Beimie
(Atopep)
0x030A 778 JMUTenbHOCTh BPEMEHHOTO TIEPEHAIPS- floatl F1032 | ot 0,02 c u BbImIe
KeHUS (Atyep)
0x030C 780 OTtknoHenue 9actoThl (Af) floatl F1032 | I'y
0x030E 782 Ommbka yepenoBanus Qa3 ushort 0- mer, 1- ommoOka

ITapameTpsl kadecTBa B hopmare float2 (s urenus ucnonp3oBath Gyaknuio 0x03 umu 0x04)

Anpec | Anpec HaumeHoBaHue perucrpa ®opmar 3HavyeHus napa-
(HEX) | (DEC) MeTpPOB
(eAMHHUIIBLI H3Me-
peHust)
0x0360 864 Tok HyJ€BOM MOCJIeN0BaTEIBLHOCTH lo float2 FO123 | A
0x0362 866 | HanpsbxeHue HyneBO# MocieroBaTeNb- float2 F0123 | B
Hoctu U
0x0364 868 JlmurenbHOCTH TTpoBasia HanpspkeHus (Aty) | float2 FO123 | ot 0,02 ¢ u Beime
0x0366 870 | I'mybuna npoBaisia HanpspkeHus (OUy) float2 F0123 | ot 10 % 1o 95 %
0x0368 872 JlnmurenbHOCTD TipepbiBanms Hanpsokenus: | float2 FO123 | ot 0,02 ¢ u Beime
(Atopep)
0x036A 874 JMUTenbHOCTh BPEMEHHOTO TIEPEHAIPS- float2 FO123 | ot 0,02 c u BbImIE
KeHUs (Atyep)
0x036C 876 OtknoHenue 9actothl (Af) float2 FO123 | I'ny
0x036E 878 Ommbxka yepenoBanus a3 (ABC) ushort 0- mer, 1- ommoOka
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[TapameTpsl kauectBa B popmare float3 (juist ytenus ucnonb3oBath GyHKIM0 0x03 nam 0x04)

Anpec | Anpec HaumeHoBaHue perucrpa ®opmar 3HavyeHus napa-
(HEX) | (DEC) MeTpPOB
(eIMHHUIILI H3Me-
peHus)
0x03C0 960 Tok HyneBoM mocyienoBaTeabHOCTH Iy float3 F3210 | A
0x03C2 962 Hanpsiokenue HyneBo# mocieaoBaTesb- float3 F3210 | B
Hoctu U
0x03C4 964 | JlnutensHOCTH MpoBana HanpsukeHus (Aty) | float3 F3210 | ot 0,02 ¢ u BbIIe
0x03C6 966 | I'myOuna npoBana HanpsbkeHus (0Uy) float3 F3210 | ot 10 % 1o 95 %
0x03C8 968 JlnmurenbHOCTD TipepbiBanms Hanpsokenust | float3 F3210 | ot 0,02 ¢ u Beime
(Atipep)
0x03CA 970 | JInuTenbHOCTh BPEMEHHOT'O MEpEHANpsi- float3 F3210 | ot 0,02 c u BbIIE
KeHUs (Atyep)
0x03CC 972 OTtknoHenue 9actothl (Af) float3 F3210 | I'y
0x03CE 974 Ommbxka yepenoBanus (a3 (ABC) ushort 0- mer, 1- ommbOka

ITapameTpsl kayecTBa B popmare short (1711 ureHus ucnonb3oBath GyHkimio 0x03 wim 0x04)

Anpec | Anpec HaumeHoBaHue perucrpa ®opmar 3HavyeHus napa-
(HEX) | (DEC) MeTpPOB
(eTMHULIBI M3Me-
peHus)
0x0420 1056 | Tok HyJn€eBOM NOCIEN0BATENBHOCTH o unsigned short
0x0421 1057 | Kon-Bo AecSITUYHBIX 3HAKOB I unsigned short | 0, 1, 2,3
0x0422 1058 | Ex.u3m. Iy unsigned short | 0 - A, 1 - kKA
0x0423 1059 | Hanpspokenue HyineBoi mocienoBarenb- | unsigned short
"HoctH U
0x0424 1060 | Kon-Bo mecatuuHbix 3HakoB U unsigned short | 0,1, 2,3
0x0425 1061 | Ex.u3zm. Uy unsigned short | 0- B, 1 - kB
0x0426 1062 | JInuTenpHOCTH NpoBajla HANPSKEHUS unsigned short | (zemuts Ha 100)
(Aty) ot 0,02 ¢ u BbIIIIE
0x0427 1063 | I'myObuna npoBaiia HanpspkeHus (OUy) unsigned short | (zemuts Ha 100)
ot 10 % 10 95 %
0x0428 1064 | JInuTenbHOCTh NpEphIBaHUS HaIpsikKe- unsigned short | (zemuts Ha 100)
HUSA (Atgpep) ot 0,02 ¢ u BeIIIE
0x0429 1065 | JImuTenpbHOCTh BpeMEHHOTO mepeHanpsi- | unsigned short | (menuts Ha 100)
KEHUS (Atyep) ot 0,02 ¢ u BhIIIE
0x042A 1066 | Orknonenne yactoThl (Af) unsigned short | (nenmuts Ha 100)
I'n
0x042B 1067 | Ommubka yepenoBanus a3z (ABC) ushort 0- mer, 1- ommobka

dopmaT npeacTaBIeHHs BEIMIECTBEHHOIO Yucia ¢ cTpykrypoi F1032

Peructp ¢ mimagmum agpecom

Peructp co crapmmm agpecom

Cpennuii 6aiiT MaH-
THUCCHI
(6aiiT 1)

Mopanmmii 6aiT
MAaHTHUCCHI
(0aiit 0)

Crapumii 6aiit (11o-
PATOK+3HAK)
(Gaiit 3)

Crapumii 6aift
MaHTHCCHI
(Gaiit 2)

dopmar npeacTaBieHNs BEHIECTBEHHOI0 uncia ¢ cTpykrypor F0123

Peructp ¢ mimagmum agpecom

Peructp co crapmmm agpecom

Moammmii OauT
MAHTHUCCHI

(6aiiT 0)

Cpennuii 6aiiT MaHTHC-
ChbI

(6aiir 1)

Crapmuii 6aiiT
MaHTHUCCHI

(6aii 2)

Crapmuii 6aiT (mops-

JOK+3HaK)
(6aiit 3)
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dopmart NpeCTaBICHUs BEIIECTBEHHOTO Yucia ¢ cTpykrypor F3210

PCI‘I/ICTp C MJIaaInuM aapeCcoOM

Peructp co crapumm agpecom

Crapuuii 6aiT (1mo-
PAIOK+3HAK)
(Gaiit 3)

Crapuii 6aiiT
MaHTHCCHI
(GaiiT 2)

Cpenuuii 6aiiT MaH-
THCCHI
(6aiitT 1)

Miragmmii 6anT
MAaHTHUCCHI
(Oatit 0)

I1. HacTpoiiku mMpoTOKO0JIA U aJpecanusi 3JieMeHTOB HHGopmManuu npudopa
B coorBercTBUM ¢ 'OCT P MJK 60870-5-104-2004

Onpenesienne TaiMayToB

[TapameTp 3HaueHue 1o [Ipumeuanus Bri6pan-
YMOJIYaHUIO HO€ 3Ha-
YeHUe
t) I5¢ TaitmayT npu noceuike uiu tectupoBanun APDU 15
) 10 c TaiimayT 11 IOATBEPKACHUSA B CIIy4ae OTCYTCT- 10
2 BUS COOOLIEHUS C JaHHBIMHU t) <t
t 20 TaitmayT /U1 IOCBIIKU OJIOKOB TECTUPOBAHHUS B 20
ClIy4ae JOJIrOro IpoCTos

MaxkcumanbHbIM TUana3oH 3HaYeHUH JJ1s1 BCEX TallMayToB paBeH: OT 1 10 255 cexyH[ ¢ To4-

HOCTBIO 1 C.

MaxcumaibHoe yuciao k HenmoarsepxaeHHbix APDU ¢opmara I u mocaexnux noarsep-
knawmux APDU (w)

[TapameTp 3HaueHue 1o [Ipumeuanus Bri6pan-
YMOJTYaHUIO HOE 3Ha-
YyeHue
MaxkcumanbHasi pa3HOCTh IEPEMEHHON COCTOSIHUS
K 12 APDU nepenauu 1 HOMepa MOCJIEAHETO MOITBEPKACHHO- 12
ro APDU
ITocnenHee moaTBEpKAEHHUE MOCIIE IIPUEMA W
W 8 APDU o ATBEPHA P 8
APDU ¢opwmara I

MakcuManbHBIN Auana3oH 3HadeHui k: ot 1 1o 32767(w-1) APDU ¢ tounoctsio 1 APDU.
MaxkcumansHbIN Trana3oH 3HadeHud w: ot 1 10 32766 APDU c tounocteio 1 APDU (Peko-
MEHJAIWS: W HE IOJDKHO MPEBHIIATH IBYX TpETe oT k).

Homep nopra

[Tapametrp  3HaueHwue Mo [Ipumeuanus
YMOJIYaHUIO
Howmep nopra 2404 JloCcTynHO 111 U3BMEHEHUS M0JIb30BaTEIEM
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ITepuon nepenauu napa-

Criopagnyeckuii pexxuM (3HaueHHe

HaumenoBanue napamerpa ?/I)érf)[ig ?ﬁ{e—_ ASDU X“f;;%a é:gfégl; ; ;IéoyM%E;_ 3615 %;IP(I)}TI;IIEQ?(,ngziggljlggeﬁg&egm
bopmarn YAHHIO, HACTPAHBAEMBIC) KpaTHBIX 3:;‘;f§§§<1\é)ﬂpmeﬂeﬂ-

I 12 13/36 |10 0,001 A
I paza A 13 13/36 |10 0,001 A
I paza B 14 13/36 |10 0,001 A
I dpaza C 15 13/36 |10 0,001 A
0] 16 13/36 |10 0,01 B
U daza A 17 13/36 |10 0,01 B
U ¢aza B 18 13/36 |10 0,01 B
U ¢aza C 19 13/36 |10 0,01 B
Un 20 13/36 |10 0,01 B
U AB 21 13/36 |10 0,01 B
UBC 22 13/36 |10 0,01 B
UCA 23 13/36 |10 0,01 B
P 24 13/36 |10 0,1 Br
P ¢aza A 25 13/36 |10 0,1 Br
P ¢paza B 26 13/36 |10 0,1 Br
P ¢aza C 27 13/36 |10 0,1 Br
Q 28 13/36 |10 0,1 Bap
Q daza A 29 13/36 10 0,1 Bap
Q dazaB 30 13/36 |10 0,1 Bap
Q daza C 31 13/36 |10 0,1 Bap
S 32 13/36 |10 0,1 B-A
S daza A 33 13/36 |10 0,1 B-A
S daza B 34 13/36 |10 0,1 B-A
S daza C 35 13/36 |10 0,1 B-A
Cos(o) 36 13/36 |10 0,001
Cos(¢) daza A 37 13/36 10 0,001
Cos(¢) paza B 38 13/36 10 0,001
Cos(¢) daza C 39 13/36 10 0,001
F (wactoTta) 40 13/36 |10 0,001 I'g
Amnamnorossrit Beixonx 1 (AO1) 141 13/36 10 0,01%
Amnanoroserii Berxox 2 (AO2) 42 13/36 |10 0,01%
Amnamnorossrii Beixon 3 (AO3) 43 13/36 10 0,01%
Tox HyneBo# nocinegoatens- 44 13/36 |10 0,001 A
HOCTH
Hampsoxkenue nyneBoit nocne- |45 13/36 |10 0,01 B
JIOBaTENLHOCTH
Huckpetnsrii Bxoal (TC1) 1 1/30 10 -
Huckpetnsrii Bxoa2 (TC2) 2 1/30 10 -
Huckpetnsrii Bxoa3 (TC3) 3 1/30 10 -
HMuckpetnsriii Bxoa4 (TC4) 4 1/30 10 -
Huckpetnsrii BxoaS (TCS) 5 1/30 10 -
HMuckpetnsrii Bxoa6 (TC6) 6 1/30 10 -
Huckpetnsrii Bxoa7 (TC7) 7 1/30 10 -
HMuckpetnsriii Bxoa8 (TCS8) 8 1/30 10 -
Huckpertnsriii Beixoal (TY1) |9 1/30 10 -
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Iepron nepenauu napa-

Criopanndeckuit pexxum (3HaueHUE

Anpec ane- a0COJIFOTHOrO U3MEHEHHS 3a1a€TCS
HaumenoBanue napametpa MeHTa uH- | ASDU X“f;;%a éggfgg;}f ;IBO;AM%?_ B €IMHULIAX, HACTPAUBAEMBIX U
(bopmarut YaHWIO, HACTpaHBagMple) ~ PATHPIX 3:;‘;f§§;1\é)ﬂpmeﬂeﬂ-
Huckpetnsrii Beixon2 (TY2) |10 1/30 10 -
Huckpertnsriii Beixoa3 (TY3) |11 1/30 10 -

[Tpumeuanue - 3mepsiembie mapamMeTphl epeaaroTcst B popMare ¢ TUTaBaroliel 3amaTol oquHapHON

touHocTH (float) crangapra IEEE 754 ¢ yuerom koadduirenToB Tpanchopmanuu. MeTka BpeMeHU

nepegaeTcs B 7 6aitax

II1. HacTpoiiku nMpoTOKOJIa M aJpecainus 3J1eMeHTOB HHpopManun npudopa
B coorBercTBUM ¢ 'OCT P MJK 60870-5-101-2004

IlepeueHb 3JieMeHTOB HHpOpMAITUH

Axpec epuo repenaan napaver- EPAREREr e PR (S
HaumenoBanue napamerpa Egg)hg;l:}; ASDU 1&?3;_;‘;;“;3?‘%&%%? 3a7laeTCs B €MHUIIAX, HACTPAH-
i mactpaugacypie) | BACMBIX I IPATIIX sHadeiiaM
I 12 13/36 |10 0,001 A
I paza A 13 13/36 |10 0,001 A
I paza B 14 13/36 |10 0,001 A
I paza C 15 13/36 |10 0,001 A
U 16 13/36 |10 0,01 B
U ¢aza A 17 13/36 |10 0,01 B
U daza B 18 13/36 |10 0,01 B
U ¢aza C 19 13/36 |10 0,01 B
Un 20 13/36 |10 0,01 B
U AB 21 13/36 |10 0,01 B
UBC 22 13/36 |10 0,01 B
UCA 23 13/36 |10 0,01 B
P 24 13/36 |10 0,1 Bt
P daza A 25 13/36 |10 0,1 Bt
P dpaza B 26 13/36 |10 0,1 Bt
P ¢daza C 27 13/36 |10 0,1 Bt
Q 28 13/36 |10 0,1 Bap
Q daza A 29 13/36 |10 0,1 Bap
QdazaB 30 13/36 |10 0,1 Bap
QdazaC 31 13/36 |10 0,1 Bap
S 32 13/36 |10 0,1 B-A
S daza A 33 13/36 |10 0,1 B-A
S ¢paza B 34 13/36 |10 0,1 B-A
S ¢aza C 35 13/36 |10 0,1 B-A
Cos(o) 36 13/36 |10 0,001
Cos(¢) daza A 37 13/36 |10 0,001
Cos(¢) paza B 38 13/36 |10 0,001
Cos(¢) daza C 39 13/36 |10 0,001
F (gactora) 40 13/36 |10 0,001 I'g
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Iepuon nepenauu napa-

Criopaguyeckuii pesxuM (3Hade-

3;12'12\[4%;0’[‘3. METpa B HUKINYCCKOM HHE a0COJIFOTHOIO U3MEHEHUS
HaumenoBanue napamerpa MH(bOpMA- ASDU | pexume (3Ha4eHUs MO 3a/1a€TCs B €AMHULIAX, HACTPAU-
YMOJIYaHUIO, HACTpanBac- BAaC€MbIX U KPATHBIX 3HAUYCHUAM
THH MBIE) MIPUBEICHHBIM HUKCE)
Amnamnorossrit Berxona 1 (AO1) 41 13/36 |10 0,01%
Amnarnorossrii Beixon 2 (AO2) 42 13/36 |10 0,01%
Amnarnorossrit Berxon 3 (AO3) 43 13/36 |10 0,01%
Tox HyneBo# mocneaoBaTenbHOCTH | 44 13/36 |10 0,001 A
Hanpsxenue nyneBoit nocnenoa- | 45 13/36 |10 0,01 B
TEIBHOCTH
Huckpetnsrii Bxoal (TC1) 1 1/30 |10 -
Huckpetnsriii Bxoa2 (TC2) 2 1/30 |10 -
Huckpernsrii Bxon3 (TC3) 3 1/30 |10 -
HMuckpetnsriii Bxoa4 (TC4) 4 1/30 |10 -
Huckpernsrii BxonS (TCS) 5 1/30 |10 -
Huckpetnsriii Bxoa6 (TC6) 6 1/30 |10 -
Huckpernsrii Bxon7 (TC7) 7 1/30 |10 -
Huckpetnsriii Bxoa8 (TCS) 8 1/30 |10 -
Huckpetnsiii Beixoal (TY1) 9 1/30 |10 -
Huckpetnsiii Beixoa2 (TY2) 10 1/30 |10 -
Huckpetnsiii Beixoa3 (TY3) 11 1/30 |10 -

[Ipumeuanue - M3mepsieMmble mapaMeTpsl epenatoTcs B popMaTe ¢ miiaBaromiel 3amnsaToi OauHapHOM

touHoctH (float) cranmapra IEEE 754 ¢ yuerom ko3¢ dunmnenToB tpanchopmanuu. MeTka BpeMeHH

nepemaercs B 7 6anTax
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[Tpunoxenne K
(obs13aTenpHOR)

3HaueHus BXOAHBIX CUTHAJIOB U JOITYCKACMbIC 3HAYCHUSA U3MCPACMEIX ITapaMETPOB B KOHTPOJBbHBIX TOYKaX

Tabnuua XX.1 — IIpoBepka OCHOBHOM MOTPETHOCTH U3MEPEHHs MeXTy(ha3HOro U (pa3HOTro HanpsHKeHUH, ha3Horo Toka, pa3Hoil 1 CyMMapHON MOIIHOCTEH
(cos@ =1 mpu u3MepeHNH aKTUBHOI MOIITHOCTH, Sing@=1 Npu U3MEPEHUN PEaKTUBHON MOITHOCTH, YaCTOTa BXOAHOro curHana 50 I'm)

BxoaHoii curnain

I[OHyCKaCMBIC 3HA4YCHUA

Unsiom I TI;(:)}; JluneitHoe | da3Hoe |DazHBIN JIuneitHoe ®dazHoe ®da3HbIil TOK, A ®a3zHas MomHOCTh  |CymMMapHas MOITHOCTh

(Up.siom)s }X" Here | (MEKIyhas- | Hanpsbke- | TOK, A | (MexnaydasHoe) Hanpsbkenue, B (axTuBHas, peakTUBHAS, | (aKTUBHAs, PCAKTUB-
B rouky| HO®) Hampsi- | Hue, B Hanpsbkenue, B nonHas), Br, Bap, B-A |Has, monnas), BT, Bap,

)kenue, B B-A

100 1,0 | 1 20 11,547 ot 19,8 o0 20,2 ot 11,432 1o 11,662 ot 11,259 mo 11,835 ot 33,775 no 35,507

(57,73) 2 50 28,868 ot 49,8 o 50,2 ot 28,752 mo 28,983 otT 28,579 mo 29,156 | ot 85,737 no 87,468
3 80 46,188 1,0 ot 79,8 1o 80,2 oT 46,073 n0 46,303 |0t 0,998 1o 1,002| ot 45,900 no 46,476 |ot 137,698 no 139,430
4 100 57,735 ot 99,8 1o 100,2 | ot 57,620 no 57,850 ot 57,447 no 58,023 |ot 172,339 no 174,071
5 110 63,509 ot 109,8 10 110,2 | ot 63,393 no 63,624 oT 63,220 no 63,797 |ot 189,657 no 191,392
6 120 69,276 ot 119,8 10 120,2 | ot 69,161 1o 69,391 o1 68,988 mo 69,564 |01 206,962 no 208,694

7 100 0,02 ot 0,018 mo 0,022 ot 0,866 no 1,443 ot 2,598 no 4,330

8 100 0,1 ot 0,098 mo 0,102 ot 5,485 no 6,062 ot 16,456 no 18,186

9 100 57,735 0,2 o1 99,8 10 100,2 | ot 57,620 no 57,850 |ot 0,198 10 0,202| ot 11,259 0o 11,835 ot 33,775 no 35,507

10 100 0,5 ot 0,498 o 0,502| or 28,579 n0 29,156 | ot 85,737 mo 87,468
11 100 1,5 or 1,498 10 1,502| or 86,314 no 86,891 |or 258,942 no 260,674

12 20 11,547 0,01 ot 19,8 mo 20,2 ot 11,432 10 11,662 |o1 0,008 10 0,012| ot -0,173 g0 0,404 ot -0,520 mo 1,212

100 5,0 1 20 11,547 ot 19,8 mo 20,2 or 11,432 o 11,662 oT 56,292 no 59,178 |oT 168,875 no 177,535
(57,73) 2 50 28,868 ot 49,8 o 50,2 ot 28,752 mo 28,983 ot 142,895 no 145,781 |or 428,683 mo 437,343
3 80 46,188 5,0 ot 79,8 1o 80,2 oT 46,073 n0 46,303 | 014,99 00 5,01 | or 229,497 no 232,383 |ot 688,490 no 697,150
4 100 57,735 o1 99,8 10 100,2 | ot 57,620 no 57,850 o1 287,232 10 290,118 |ot 861,695 no 870,355
5 110 63,509 ot 109,8 10 110,2 | ot 63,393 no 63,624 o1 316,100 1o 318,986 |oT 948,298 mo 956,958
6 120 69,276 ot 119,8 10 120,2 | o1 69,161 1o 69,391 o1 344,937 no 347,823 |or 1037,697 mo 1040,583

7 100 57,735 0,1 ot 99,8 10 100,2 | or 57,620 no 57,850 | ot 0,09 mo 0,11 ot 4,331 10 7,216 ot 12,991 1o 21,650

8 100 57,735 0,5 o1 99,8 10 100,2 | ot 57,620 no 57,850 | ot 0,49 no 0,51 ot 27,425 10 30,310 | ot 82,273 10 90,932
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[Tponomxenne Tadmuie XK. 1

Kon-

BxoaHoii curnain

I[OHyCKaCMBIC 3HAYCHUA

Unsiom I TporTs JluneitHoe | da3Hoe |Da3HbIN JIuneitHoe ®dazHoe ®da3HbIil TOK, A ®a3zHas MomHOCTh  |CymMMapHas MOITHOCTh

(Up.siom)s IX“ Here | (MEKIyhas- | Hanpsbke- | TOK, A | (MexnaydasHoe) HanpsbkeHue, B (axTuBHas, peakTUBHAS, | (aKTUBHAs, PCAKTUB-
B rouky| HO®) Hampsi- | Hue, B HanpsbkeHue, B nofnHas), Br, Bap, B-A |Has, monnas), B, Bap,

kenue, B B-A

100 501 9 100 1,0 o1 0,99 5o 1,01 oT 56,292 no 59,178 |ot 168,875 no 177,535
(57,73) 10 100 57,735 2,5 ot 99,8 10 100,2 | ot 57,620 no 57,850 | ot 2,49 no 2,51 | ot 142,895 no 145,781 |ot 428,683 mo 437,343
11 100 7.5 or 7,49 no0 7,51 | or 431,570 no 434,456 |ot 1294,670 mo 1303,330

12 20 11,547 0,05 ot 19,8 mo 20,2 or 11,432 mo 11,662 | ot 0,04 mo 0,06 ot -0,866 10 2,020 ot -2,598 o 6,062
380 1,0 | 1 76 43,879 ot 75,24 1o 76,76 | ot 43,440 no 44,317 o1 42,782 no 44,976 |ot 128,345 no 134,927
(219,39) 2 190 109,697 ot 189,24 no 190,76/ ot 109,258 no 110,135 ot 108,600 no 110,794 |ot 325,799 no 332,381
3 304 175,514 1,0 |ot 303,24 no 304,76|0t1 175,076 mo 175,953 |ot 0,998 no 1,002 | ot 174,415 mo 176,611 |oT 523,252 no 529,834
4 380 219,393 ot 379,24 no 380,76|ot 218,954 no 219,832 oT 218,296 no 220,490 |ot 654,888 no 661,470
5 418 241,332 ot 417,24 no 418,76|ot 240,894 no 241,771 ot 240,235 no 242,429 |ot 720,706 mo 727,288
6 500 288,675 oT 499,24 no 500,76|ot 288,236 no 289,114 o1 287,578 no 289,772 |ot 862,734 no 869,316

7 380 0,02 ot 0,018 mo 0,022 ot 3,291 no 5,485 ot 9,873 no 16,455

8 380 0,1 ot 0,098 1o 0,102 | ot 20,842 no 23,036 ot 62,527 mo 69,109
9 380 219,393 0,2 |or 379,24 no 380,76|ot1 218,954 mo 219,832 |01 0,198 10 0,202 | oT1 42,782 no 44,976 |ot 128,345 no 134,927
10 380 0,5 ot 0,498 1o 0,502 | ot 108,600 no 110,794 |ot 325,799 no 332,381
11 380 1,5 ot 1,498 no 1,502 | ot 327,993 no 330,187 |ot 983,978 mo 990,560

12 76 43,879 0,01 | or 75,24 no 76,76 | ot 43,440 no 44,317 |ot 0,008 10 0,012| o1 -0,658 10 1,536 otT -1,975 no 4,607
380 50 1 76 43,879 5,0 ot 75,24 1o 76,76 | ot 43,440 no 44,317 o1 213,908 mo 224,878 |ot 641,725 no 674,634
(219,39) 2 190 109,697 5,0 |ot 189,24 no 190,76/ ot 109,258 no 110,135 oT 542,998 1o 553,968 |or 1628,994 no 1661,903
3 304 175,514 5,0 |ot 303,24 no 304,76/ ot 175,076 mo 175,953 | ot 4,99 no 5,01 | or 872,087 mo 883,057 |oT2616,263 mo 2649,172
4 380 219,393 5,0 |ot 379,24 no 380,76|ot 218,954 no 219,832 ot 1091,481 mo 1102,450|o01 3274,442 no 3307,351
5 418 241,332 5,0  |or 417,24 no 418,76|ot 240,894 mo 241,771 ot 1201,177 mo 1212,147|ot 3603,532 mo 3636,441
6 500 288,675 5,0 o1 499,24 no 500,76|ot 288,236 no 289,114 ot 1437,891 mo 1448,861|oT 4313,673 mo 4346,581

7 380 219,393 0,1 ot 0,09 10 0,11 ot 16,454 no 27,424 | ot 49,363 no 82,272
8 380 219,393 0,5 |ot 379,24 no 380,76|0t 218,954 no 219,832 | ot 0,49 10 0,51 | or 104,212 no 115,182 |oT 312,635 no 345,544
9 380 219,393 1,0 ot 0,99 no 1,01 | or 213,908 mo 224,878 |oT 641,725 no 674,634
10 380 219,393 2,5 ot 2,49 no 2,51 | or 542,998 mo 553,968 |oT 1628,994 m0 1661,903
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Oxonuanue Ta0munsl K. 1

BxoaHoii curnain

I[OHyCKaCMBIC 3HAYCHUA

Unsiom I TI;(:)}; JluneitHoe | da3Hoe |Da3HbIN JIuneitHoe ®dazHoe ®da3HbIil TOK, A ®a3zHas MomHOCTh  |CymMMapHas MOITHOCTh
(Up.siom)s IX“ Here | (MEKIyhas- | Hanpsbke- | TOK, A | (MexnaydasHoe) HanpsbkeHue, B (axTuBHas, peakTUBHAS, | (aKTUBHAs, PCAKTUB-
B rouky| HO®) Hampsi- | Hue, B HanpsbkeHue, B nofnHas), Br, Bap, B-A |Has, monnas), B, Bap,
kenue, B B-A
380 5,0 | 11 380 219,393 7,5 |ot 379,24 no 380,76 ot 218,954 10 219,832| ot 7,49 no 7,51 |ot 1639,963 no 1650,933 |01 4919,890 no 4952,799
(219,39) 12 380 219,393 10 |or 379,24 no 380,76|ot 218,954 no 219,832| o1 9,99 no 10,01 |or 2188,446 no 2199,416/01 6565,339 no 6598,248
13 76 43,879 0,05 | or 75,24 no 76,76 | ot 43,440 no 44,317 | ot 0,04 no 0,06 ot -3,291 no 7,679 ot -9,873 o 23,036
400 1,0 | 1 80,00 46,188 1,0 ot 79,2 no 80,8 oT 45,726 no 46,650 oT 45,033 no 47,343 ot 135,1 no 142,028
(230,94) 2 200,00 115,470 1,0 |07 199,2 10 116,27 |oT 115,008 mo 115,932 ot 114,315 mo 116,625 |ot 342,946 no 349,874
3 320,00 184,752 1,0 o1 319,2 no 320,8 |ot 184,290 no 185,214|0t1 0,998 no 1,002 | ot 183,597 no 185,907 | ot 550,792 no 557,72
4 400,00 230,940 1,0 o1 399,2 no 400,8 |ot 230,478 o 231,402 ot 229,785 mo 232,095 |ot 689,356 mo 696,284
5 440,00 254,034 1,0 ot 439,2 no 440,8 |ot 253,572 no 254,496 oT 252,879 no 255,189 |or 758,638 mo 765,566
6 480,00 277,128 1,0 o1 479,2 no 480,8 |oT 276,666 10 277,590 o1 275,973 no 278,283 | ot 827,92 no 834,848
7 400,00 230,940 0,02 ot 0,018 mo 0,022 ot 3,464 no 5,774 or 10,392 mo 17,321
8 400,00 230,940 0,1 ot 0,098 10 0,102| ot 21,939 10 24,249 | ot 65,818 mo 72,746
9 400,00 230,940 0,2 ot 399,2 10 400,8 |oT 230,478 no 231,402|0t1 0,198 10 0,202| ot 45,033 10 47,343 ot 135,1 no 142,028
10 400,00 230,940 0,5 ot 0,498 o 0,502 | ot 114,315 no 116,625 | or 342,946 no 349,874
11 400,00 230,940 1,5 ot 1,498 no 1,502 | ot 345,255 no 347,565 |or 1035,766 no 1042,694
12 80,00 46,188 0,01 ot 79,2 no 80,8 ot 45,726 no 46,650 |ot 0,008 10 0,012 ot1-0,693 10 1,617 ot -2,078 no 4,85
400 50 1 80,00 46,188 5,0 ot 79,2 no 80,8 oT 45,726 no 46,650 o1 225,167 no 236,714 |ot 675,500 mo 710,141
(230,94) 2 200,00 115,470 5,0 |or199,2 no 116,27 |ot 115,008 mo 115,932 ot 571,577 no 583,124 | ot 1714,73 no 1749,371
3 320,00 184,752 5,0 ot 319,2 no 320,8 |ot 184,290 no 185,214| otr 4,99 no 5,01 | ot 917,987 no 929,534 | or 2753,96 no 2788,601
4 400,00 230,940 5,0 ot 399,2 no 400,8 |ot 230,478 o 231,402 ot 1148,927 no 1160,474| ot 3446,78 no 3481,421
5 440,00 254,034 5,0 oT 439,2 no 440,8 |ot 253,572 no 254,496 ot 1264,397 no 1275,944| ot 3793,19 no 3827,831
6 480,00 277,128 5,0 o1 479,2 no 480,8 |oT 276,666 10 277,590 ot 1379,867 mo 1391,414| or 4139,6 no 4174,241
7 400,00 230,940 | 0,1 010,09 100,11 | or 17,321 10 28,868 ot 51,962 10 86,603
8 400,00 230,940 0,5 |or 399,2 no 400,8 |ot 230,478 mo 231,402| ot 0,49 0o 0,51 | ot 109,697 no 121,244 | ot 329,09 no 363,731
9 400,00 230,940 1,0 o1 0,99 10 1,01 | ot 225,167 mo 236,714 | ot 675,5 no 710,141
11 400,00 230,940 7,5 ot 7,49 no 7,51 |ot 1726,277 no 1737,824| or 5178,83 no 5213,471
12 80,00 46,188 10 ot 79,2 no 80,8 ot 45,726 10 46,650 | ot 9,99 o 10,01 ot -3,464 1o 8083 ot -10,392 no 24,249
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Ta6auma JK.2 - TIpoBepka 0CHOBHOM HOIPENTHOCTH M3MEHEHHMS BBIXOIHOTO aHAJIOrOBOTO CHUTHAlla

Kon- Jlomyckaemble 3HaUeHHS MTOKa3aHUI pubdopa
UJ‘I.HOM MOH—[' ~
I TPOJTb- (c mommyckom 0,8 oT pefienia OCHOBHON MOTPEITHOCTH)
(U(b.HoM)a A HOCTB, A A
B Br/Bap HEIE HAJIOTOBBIE€ BBIXOBI, M
TOYKU -5...0...+5 0...2,5...50 4...12...20 0...10...20 0...5 0...20 4...20
0,0 0,0 0 ot -0,02 10 0,02 | or2,49 102,51 |or 11,97 mo 12,03| ot 9,96 10 10,04 | ot 0 mo 0,02 ot 0 7o 0,08 ot 3,94 no 4,06
100 0,1 10,0 1 o1 0,48 100,52 | or2,74 102,76 |ot 12,77 mo 12,83 |0t 10,96 no 11,04| ot 0,48 10 0,52 | ot 1,92 go 2,08 ot 5,54 no 5,66
(57,73) | 0,2 20,0 2 ot 0,98 101,02 | 012,99 103,01 |ot 13,57 mo 13,63 |0t 11,96 no 12,04 | ot 0,98 101,02 | ot 3,92 no 4,08 ot 7,14 no 7,26
0,3 30,0 3 ot 1,48 10 1,52 | or 3,24 1o 3,26 |or 14,37 no 14,43 |oT 12,96 o 13,04| or 1,48 mo 1,52 | ot 5,92 no 6,08 ot 8,74 no 8,86
0,4 40,0 4 ot 1,98 102,02 | or 3,49 no 3,51 |or 15,17 no 15,23 |oT 13,96 no 14,04| or 1,98 102,02 | ot 7,92 10 8,08 | or 10,34 1o 10,46
0,5 50,0 5 or 2,48 102,52 | or 3,74 1o 3,76 |ot 15,97 no 16,03 |ot 14,96 no 15,04 | ot 2,48 10 2,52 | 019,92 10 10,08 | ot 11,94 mo 12,06
0,6 60,0 6 or 2,98 103,02 | 013,99 104,01 |or 16,77 no 16,83 |0t 15,96 1o 16,04 | ot 2,98 no 3,02 | ot 11,92 mo 12,08 | ot 13,54 no 13,66
0,7 70,0 7 or 3,48 10 3,52 | or4,24 no 4,26 |or 17,57 no 17,63| 0t 16,96 no 17,04 | ot 3,48 no 3,52 | ot 13,92 no 14,08 | ot 15,14 no 15,26
0,8 80,0 8 otr 3,98 104,02 | or4,49 no 4,51 |or 18,37 no 18,43 |oT 17,96 o 18,04 | ot 3,98 10 4,02 | o 15,92 10 16,08 | oT 16,74 10 16,86
0,9 90,0 9 ot 4,48 104,52 | or4,74 no 4,76 |or 19,17 no 19,23 |ot 18,96 o 19,04 | ot 4,48 10 4,52 | ot 17,92 no 18,08 | or 18,34 o 18,46
1,0 | 100,0 10 ot 4,98 105,02 | or4,99 1o 5,01 |or 19,97 no 20,03 |oT 19,96 o 20,04 | ot 4,98 10 5,02 | o 19,92 10 20,08 | o 19,94 0 20,06
0,0 0,0 0 ot -0,02 10 0,02 | or 2,49 102,51 |or 11,97 no 12,03 | o1 9,96 10 10,04 | ot 0 mo 0,02 ot 0 o 0,08 ot 3,94 no 4,06
100 0,5 50,0 1 ot 0,48 10 0,52 | or2,74 102,76 |ot 12,77 mo 12,83 |0t 10,96 no 11,04 | ot 0,48 10 0,52 | ot 1,92 go 2,08 ot 5,54 no 5,66
(57,73) | 1,0 | 100,0 2 ot 0,98 101,02 ot 2,99 10 3,01 |or 13,57 no 13,63 |0t 11,96 o 12,04| ot 0,98 nol1,02 ot 3,92 no 4,08 or 7,14 no 7,26
1,5 | 150,0 3 or 1,48 no 1,52 | or 3,24 103,26 |ot 14,37 mo 14,43 | ot 12,96 no 13,04 | or 1,48 no 1,52 | ot 5,92 no 6,08 ot 8,74 no 8,86
2,0 |200,0 4 ot 1,98 102,02 | or 3,49 no 3,51 |or 15,17 no 15,23 |oT 13,96 o 14,04| or 1,98 102,02 | o1 7,92 10 8,08 | ot 10,34 o 10,46
2,5 12500 5 ot 2,48 102,52 | or 3,74 10 3,76 |ot 15,97 no 16,03 |oT 14,96 no 15,04 | or 2,48 10 2,52 | 019,92 10 10,08 | oT 11,94 mo 12,06
3,0 |300,0 6 ot 2,98 10 3,02 | or 3,99 104,01 |or 16,77 no 16,83 |oT 15,96 no 16,04 | ot 2,98 10 3,02 | o 11,92 10 12,08 | oT 13,54 o 13,66
3,5 | 350,0 7 ot 3,48 10 3,52 | or 4,24 no 4,26 |or 17,57 no 17,63| 0t 16,96 no 17,04 | ot 3,48 no 3,52 | ot 13,92 no 14,08 | ot 15,14 no 15,26
4,0 | 400,0 8 or 3,98 104,02 | or4,49 no 4,51 |or 18,37 no 18,43 |0t 17,96 1o 18,04 | ot 3,98 10 4,02 | ot 15,92 no 16,08 | ot 16,74 no 16,86
4,5 | 4500 9 or4,48 104,52 | or4,74 no4,76 |or 19,17 no 19,23 | ot 18,96 10 19,04 | ot 4,48 no 4,52 | ot 17,92 no 18,08 | or 18,34 no 18,46
5,0 | 500,0 10 ot 4,98 105,02 | or4,99 1o 5,01 |or 19,97 no 20,03 |oT 19,96 o 20,04 | ot 4,98 10 5,02 | ot 19,92 510 20,08 | o 19,94 o 20,06
0,0 0,0 0 ot -0,02 10 0,02 | or 2,49 102,51 |or 11,97 no 12,03 | 01 9,96 1o 10,04 | ot 0 ;o 0,02 ot 0 o 0,08 ot 3,94 no 4,06
380 0,1 38,0 1 ot 0,48 10 0,52 | or 2,74 102,76 |ot 12,77 no 12,83 |oT 10,96 mo 11,04 | ot 0,48 10 0,52 | ot 1,92 no 2,08 oT 5,54 no 5,66
(219,39)| 0,2 76,0 2 ot 0,98 101,02 ot 2,99 no 3,01 |or 13,57 go 13,63 |oT 11,96 mo 12,04| ot 0,98 mo1,02 ot 3,92 no 4,08 or 7,14 no 7,26
0,3 | 114,0 3 or 1,48 no 1,52 | or 3,24 103,26 |ot 14,37 mo 14,43 | ot 12,96 no 13,04 | ot 1,48 no 1,52 | ot 5,92 go 6,08 ot 8,74 no 8,86
04 | 152,0 4 or 1,98 102,02 | or3,49 1o 3,51 |or 15,17 no 15,23 |0t 13,96 1o 14,04| or 1,98 102,02 | o1 7,92 10 8,08 | or 10,34 no 10,46
0,5 |190,0 5 ot 2,48 102,52 | or 3,74 1o 3,76 |ot 15,97 no 16,03 |oT 14,96 no 15,04 | or 2,48 10 2,52 | 019,92 10 10,08 | oT 11,94 mo 12,06
0,6 |228,0 6 ot 2,98 10 3,02 | or 3,99 104,01 |or 16,77 no 16,83 |oT 15,96 no 16,04 | ot 2,98 10 3,02 | o 11,92 1o 12,08 | oT 13,54 o 13,66
0,7 |266,0 7 ot 3,48 10 3,52 | or 4,24 no 4,26 |or 17,57 no 17,63| 01 16,96 no 17,04 | ot 3,48 no 3,52 | ot 13,92 o 14,08 | ot 15,14 mo 15,26
0,8 | 304,0 8 or 3,98 104,02 | or4,49 no4,51 |or 18,37 no 18,43 |0t 17,96 1o 18,04 | ot 3,98 10 4,02 | ot 15,92 no 16,08 | ot 16,74 no 16,86
0,9 | 342,0 9 or 4,48 104,52 | or4,74 no4,76 |or 19,17 no 19,23 | ot 18,96 10 19,04 | ot 4,48 no 4,52 | ot 17,92 no 18,08 | ot 18,34 no 18,46
1,0 | 380,0 10 or 4,98 105,02 | 014,99 10 5,01 |or 19,97 no 20,03 | ot 19,96 10 20,04 | ot 4,98 10 5,02 | ot 19,92 no 20,08 | ot 19,94 mo 20,06
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OxkonuyaHue Ta0onunel JK.2

U Mor- Kon- Jlomyckaemble 3HaUeHHS TIOKa3aHUM prOopa
TN T o TPOJIb- ¢ gomyckoM 0,8 oT peesa OCHOBHON MOTPEIIHOCTH
(UCIJ.HOM)5 A HOCTb, A A
B Br/sap HEIE HAJIOTOBBIE€ BBIXOBI, M
TOYKU -5...0...+5 0...2,5...5,0 4...12...20 0...10...20 0...5 0...20 4...20
0,0 0,0 0 ot -0,02 10 0,02 | or 2,49 102,51 |or 11,97 no 12,03 | o1 9,96 10 10,04 | ot 0 mo 0,02 ot 0 o 0,08 ot 3,94 no 4,06
380 0,5 | 190,0 1 ot 0,48 10 0,52 | or2,74 102,76 |ot 12,77 mo 12,83 |0t 10,96 no 11,04| ot 0,48 10 0,52 | ot 1,92 g0 2,08 ot 5,54 no 5,66
(219,39)| 1,0 | 380,0 2 ot 0,98 101,02 ot 2,99 no 3,01 |or 13,57 go 13,63 |oT 11,96 mo 12,04| ot 0,98 mo1,02 ot 3,92 no 4,08 or 7,14 no 7,26
1,5 |570,0 3 or 1,48 no 1,52 | or 3,24 103,26 |ot 14,37 mo 14,43 | ot 12,96 no 13,04 | ot 1,48 no 1,52 | ot 5,92 no 6,08 ot 8,74 no 8,86
2,0 | 760,0 4 or 1,98 102,02 | or3,49 no 3,51 |or 15,17 no 15,23 |0t 13,96 1o 14,04| or 1,98 102,02 | o1 7,92 10 8,08 | ot 10,34 no 10,46
2,5 1950,0 5 ot 2,48 102,52 | or 3,74 1o 3,76 |ot 15,97 no 16,03 |oT 14,96 no 15,04 | or 2,48 10 2,52 | 019,92 10 10,08 | oT 11,94 mo 12,06
3,0 [1140,0| 6 ot 2,98 10 3,02 | or 3,99 104,01 |or 16,77 no 16,83 |oT 15,96 no 16,04 | ot 2,98 10 3,02 | o 11,92 10 12,08 | oT 13,54 o 13,66
3,5 [1330,0| 7 ot 3,48 10 3,52 | or 4,24 no 4,26 |or 17,57 no 17,63| 01 16,96 no 17,04 | ot 3,48 1o 3,52 | ot 13,92 mo 14,08 | or 15,14 no 15,26
4,0 |[1520,0 8 or 3,98 104,02 | or4,49 no 4,51 |or 18,37 no 18,43 |0t 17,96 no 18,04 | ot 3,98 10 4,02 | ot 15,92 no 16,08 | ot 16,74 no 16,86
45 17100 9 or4,48 104,52 | or4,74 no4,76 |or 19,17 no 19,23 | ot 18,96 10 19,04 | ot 4,48 no 4,52 | ot 17,92 no 18,08 | or 18,34 no 18,46
5,0 [1900,0| 10 or 4,98 105,02 | 014,99 10 5,01 |or 19,97 no 20,03 | ot 19,96 1o 20,04 | ot 4,98 10 5,02 | ot 19,92 no 20,08 | ot 19,94 mo 20,06
0,0 0,0 0 ot -0,02 10 0,02 | or 2,49 102,51 |or 11,97 no 12,03 | o1 9,96 1o 10,04 | ot 0 mo 0,02 ot 0 o 0,08 ot 3,94 no 4,06
400 0,1 40,0 1 ot 0,48 10 0,52 | or 2,74 102,76 |ot 12,77 no 12,83 |oT 10,96 mo 11,04 | ot 0,48 10 0,52 | ot 1,92 no 2,08 oT 5,54 no 5,66
(230,94)| 0,2 80,0 2 ot 0,98 101,02 | 012,99 10 3,01 |ot 13,57 mo 13,63 |01 11,96 1o 12,04 | ot 0,98 101,02 | ot 3,92 no 4,08 ot 7,14 no 7,26
0,3 | 120,0 3 or 1,48 no 1,52 | or 3,24 103,26 |ot 14,37 mo 14,43 | ot 12,96 no 13,04 | ot 1,48 no 1,52 | ot 5,92 go 6,08 ot 8,74 no 8,86
0,4 | 160,0 4 or 1,98 102,02 | or 3,49 no 3,51 |or 15,17 no 15,23 |0t 13,96 1o 14,04 | or 1,98 102,02 | o1 7,92 10 8,08 | ot 10,34 no 10,46
0,5 |200,0 5 or 2,48 102,52 | or3,74 103,76 |or 15,97 no 16,03 | ot 14,96 no 15,04 | ot 2,48 10 2,52 | 019,92 10 10,08 | ot 11,94 mo 12,06
0,6 |240,0 6 ot 2,98 10 3,02 | or 3,99 104,01 |or 16,77 no 16,83 |oT 15,96 no 16,04 | ot 2,98 10 3,02 | o 11,92 10 12,08 | oT 13,54 o 13,66
0,7 |280,0 7 ot 3,48 10 3,52 | or 4,24 no 4,26 |or 17,57 mo 17,63| 01 16,96 no 17,04 | ot 3,48 mo 3,52 | ot 13,92 o 14,08 | ot 15,14 mo 15,26
0,8 |320,0 8 ot 3,98 104,02 | or4,49 no 4,51 |or 18,37 no 18,43 ot 17,96 no 18,04 | ot 3,98 10 4,02 | o 15,92 10 16,08 | oT 16,74 10 16,86
0,9 | 360,0 9 or 4,48 104,52 | or4,74 no4,76 |or 19,17 no 19,23 | ot 18,96 10 19,04 | ot 4,48 no 4,52 | ot 17,92 no 18,08 | ot 18,34 no 18,46
1,0 | 400,0 10 or 4,98 105,02 | 014,99 10 5,01 |ot 19,97 no 20,03 |ot 19,96 1o 20,04 | or 4,98 n0 5,02 | ot 19,92 no 20,08 | ot 19,94 no 20,06
0,0 0,0 0 ot -0,02 10 0,02 | 012,49 102,51 |or 11,97 mo 12,03| or 9,96 10 10,04 | ot 0 mo 0,02 ot 0 7o 0,08 ot 3,94 o 4,06
400 0,5 |200,0 1 ot 0,48 10 0,52 | or 2,74 102,76 |otr 12,77 no 12,83 |oT 10,96 mo 11,04| ot 0,48 10 0,52 | ot 1,92 o 2,08 oT 5,54 no 5,66
(230,94)| 1,0 | 400,0 2 ot 0,98 101,02 | 012,99 103,01 |ot 13,57 mo 13,63 |0t 11,96 no 12,04 | ot 0,98 101,02 | ot 3,92 no 4,08 ot 7,14 no 7,26
1,5 |600,0 3 ot 1,48 10 1,52 | or 3,24 1o 3,26 |or 14,37 no 14,43 |oT 12,96 no 13,04| or 1,48 mo 1,52 | ot 5,92 no 6,08 ot 8,74 no 8,86
2,0 | 800,0 4 or 1,98 102,02 | or3,49 no 3,51 |or 15,17 no 15,23 |0t 13,96 1o 14,04 | or 1,98 102,02 | o1 7,92 10 8,08 | ot 10,34 no 10,46
2,5 [1000,0 5 or 2,48 102,52 | or3,74 1o 3,76 |or 15,97 no 16,03 |ot 14,96 no 15,04 | ot 2,48 10 2,52 | 019,92 10 10,08 | ot 11,94 no 12,06
3,0 |1200,0f 6 or 2,98 103,02 | 013,99 104,01 |or 16,77 no 16,83 |0t 15,96 1o 16,04 | ot 2,98 10 3,02 | ot 11,92 no 12,08 | ot 13,54 no 13,66
3,5 |1400,0f 7 or 3,48 10 3,52 | or4,24 no 4,26 |or 17,57 no 17,63|0t 16,96 1o 17,04 | ot 3,48 no 3,52 | ot 13,92 no 14,08 | ot 15,14 no 15,26
4,0 |1600,0| 8 ot 3,98 104,02 | or4,49 no 4,51 |or 18,37 no 18,43 |oT 17,96 no 18,04 | ot 3,98 10 4,02 | o 15,92 10 16,08 | oT 16,74 o 16,86
4,5 |1800,0/ 9 ot 4,48 104,52 | or4,74 no 4,76 |or 19,17 no 19,23 |ot 18,96 1o 19,04 | ot 4,48 10 4,52 | ot 17,92 1o 18,08 | or 18,34 o 18,46
5,0 (2000,0| 10 ot 4,98 105,02 | or4,99 1o 5,01 |or 19,97 no 20,03 |oT 19,96 o 20,04 | ot 4,98 10 5,02 | ot 19,92 10 20,08 | oT 19,94 0 20,06
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Tabnuua X.3 — [IpoBepka 0CHOBHOM MOTPELTHOCTH U3MEPEHUS KOIPPHUIIMEHTA MOIII-
HocTH (yactoTa BXojaHoro curaana 50 I'm)

K ®azoBeiii yroa, | IIpoBepsemble OTMETKH
OHTPOJIBHBIC TOYKH Jomyckaemble 3HAYCHUS
rpanyc cos®

1 180 -1 ot -1,005 no -0,995
2 60 0,5 ot 0,495 no 0,505
3 90 0 ot -0,005 mo 0,005
4 150 -0,866 ot -0,871 mo -0,861
5 -120 -0,5 ot -0,505 mo -0,495
6 -90 0 o1 -0,005 mo 0,005
7 -30 0,866 ot 0,861 mo 0,871
8 0 1 ot 0,995 no 1,005

Tabnuna JXK.4 — IIpoBepka OCHOBHOM MOTPEIIHOCTH U3MEPEHMSI YACTOThI CETH

KonTposibHbIE TOUKH YacToTa BXOJHOTO cuTHajua, I'm Honyckaemble 3Hauenus, [
1 45 ot 44,99 no 45,01
2 48 ot 47,99 no 48,01
3 50 ot 49,99 no 50,01
4 52 ot 51,99 no 52,01
5 55 ot 54,99 no 55,01
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IIpunoxenne U
(obs13aTenpHOR)
Hexmapanuu coorBetcTBUst MOK 61850 (PICS & MICS)

B Hacrosiiem npuiiokKeHuu NpUBeIeHbI ACKIapaliu:

1) “Protocol Implementation Conformance Statement” (PICS) (tpeGoBanmue
n.1);

2) “Model Implementation Conformance Statement” (MICS) (Tpe6oBanue 1.2)
Ha COOTBETCTBHE MpeodpaszoBareneil crangapty MOK 61850.

HN.1  “Protocol Implementation Conformance Statement” (PICS)
Basic conformance statement:

Client/ Subscriber | Server/Publisher
Client-Server Roles
B11 | Server side (of TWO-PARTY-APPLICATION- B v
ASSOCIATION)
B12 | Client side (of TWO-PARTY-APPLICATION- N B
ASSOCIATION)
SCSMs Supported
B21 | SCSM: IEC 61850-8-1 used N Y
B22 | SCSM: IEC 61850-9-1 used N N
B23 | SCSM: IEC 61850-9-2 used N N
B24 | SCSM: Others N N
Generic Substation Event Model (GSE)
B31 | Publisher side — N
B32 | Subscriber side N
Transmission of Sampled Value Model (SVC)
B41 | Publisher side — N
B42 | Subscriber side N -
Y — Yes (supported); N — No (not supported)

ACSI models conformance statement:

Client/ Subscriber |Server/ Publisher |Value/ Comments

M1 Logical device N Y
M2 Logical node N Y
M3 Data N Y
M4 Data set N N
M5 Substitution N N
M6 Setting group control N N

Reporting
M7 Buffered report control N N
M7-1 sequence-number
M7-2 report-time-stamp
M7-3 reason-for-inclusion
M7-4 data-set-name
M7-5 data-reference
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Client/ Subscriber |Server/ Publisher |Value/ Comments
M7-6 buffer-overflow
M7-7 entrylD
M7-8 BufTim
M7-9 IntgPd
M7-10 |Gl
M8 Unbuffered report control N N
MS8-1 sequence-number
MS§-2 report-time-stamp
MS-3 reason-for-inclusion
MS8-4 data-set-name
MS8-5 data-reference
MS-6 BufTim
MS8-7 IntgPd
MS-8 Gl
Logging N N
M9 Log control
MO9-1 IntgPd
M10 Log
M1l Control N N
M12 GOOSE N N
MI12-1 |entrylD
MI12-2 |dataReflnc
M13 GSSE N N
M14 Multicast SVC N N
MI15 Unicast SVC N N
Ml6 Time Y N
M17 File Transfer N N
ACSI service conformance statement:
Services AA: Client/ . Servgtr/ Commen
TP/MC |Subscriber |Publisher |ts
Server (clause 6)
S1 ServerDirectory TP N Y
Application association (clause 7)
S2 Associate TP N Y
S3 Abort TP N Y
S4 Release TP N Y
Logical device (clause 8)
S5 LogicalDeviceDirectory TP N Y
Logical node (clause 9)
S6 LogicalNodeDirectory TP N Y
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Services AA: Client/ ' Seryer/ Commen
TP/MC |Subscriber |Publisher|ts
S7 GetAllDataValues TP N Y
Data (clause 10)
S8 GetDataValues TP N Y
S9 SetDataValues TP N Y
S10  |GetDataDirectory TP N Y
S11 |GetDataDefinition TP N Y
Data set (clause 11)
S12  |GetDataSetValues TP N N
S13  |SetDataSetValues TP N N
S14  |CreateDataSet TP N N
S15 |DeleteDataSet TP N N
S16 |GetDataSetDirectory TP N N
Substitution (clause 12)
S17 |SetDataValues TP N N
Setting group control (clause 13)
S18 |SelectActiveSG TP N N
S19  |SelectEditSG TP N N
S20  [SetSGValues TP N N
S21  |ConfirmEditSGValues TP N N
S22 |GetSGValues TP N N
S23  |GetSGCBValues TP N N

Reporting (clause 14)

Buffered report control block (BRCB)

S24  |Report TP N N

S24-1 |data-change (dchg)

S24-2 |qchg-change (qchg)

S24-3 |data-update (dupd)

S25 |GetBRCBValues TP N N
S26 |SetBRCBValues TP N N
Unbuffered report control block (URCB)
S27  |Report TP N N
S27-1 |data-change (dchg) N
S27-2 |qchg-change (qchg) N
S27-3 |data-update (dup) N
S28  |GetURCBValues TP N N
S29  |SetURCBValues TP N N
Logging (clause 14)
Log control block
S30 |GetLCBValues TP N N
S31  |SetLCBValues TP N N
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Services AA: Client/ ' Seryer/ Commen
TP/MC |Subscriber |Publisher|ts
Log
S32  |QueryLogByTime TP N N
S33  |QueryLogAfter TP N N
S34  |GetLogStatusValues TP N N
Generic substation event model (GSE)
(clause 14.3.5.3.4)
GOOSE-CONTROL-BLOCK
S35  |SendGOOSEMessage MC N N
S36 |GetGoReference TP N N
S37  |GetGOOSEEIementNumber TP N N
S38  |GetGoCBValues TP N N
S39 |SetGoCBValues TP N N
GSSE-CONTROL-BLOCK
S40  [SendGSSEMessage MC N N
S41  |GetGsReference TP N N
S42  |GetGSSEEIementNumber TP N N
S43  |GetGsCBValues TP N N
S44  |SetGsCBValues TP N N
Transmission of sampled value model (SVC)
(clause 16)
Multicast SVC
S45  |SendMSVMessage MC N N
S46  |GetMSVCBValues TP N N
S47  |SetMSVCBValues TP N N
Unicast SVC
S48  [SendUSVMessage MC N N
S49  |GetUSVCBValues TP N N
S50  [SetUSVCBValues TP N N
Control (clause 17.5.1)
S51 |Select N N
S52  |SelectWithValue TP N N
S53  |Cancel TP N N
S54  |Operate TP N N
S55 |Command-Termination TP N N
S56 |TimeActivated-Operate TP N N
File transfer (clause 20)
S57  |GetFile TP N N
S58  |SetFile TP N N
S59 |DeleteFile TP N N
S60 |GetFileAttributeValues TP N N
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Services AA: Client/ Server/ |Commen
TP/MC |Subscriber |Publisher|ts
Time (5.5)
T1 Time resolution of internal clock ls
T2 Time accuracy of internal clock Y lelgSp ecifi
N TO
N Tl
N T2
N T3
N T4
N T5
T3 Supported TimeStamp resolution 2-20s

N.2 “Model Implementation Conformance Statement” (MICS)

U.2.1 Bseoenue

Huxe mpencraBieHo cogepxumoe pgokymeHta “Model Implementation
Conformance Statement” (MICS), onmcbeiBaroiiero peaqrn3oBaHHYIO B IpeoOpazoBaresne
nHpopmarmonnyr Mojenab crangapra MOK 61850. JIokyMEeHT COAEPKUT ONpeeTeHUs
BCEX HCIOJIBb3YEMBIX B COCTaBe MpPUOOpa JIOTMUECKUX Y3JIOB B COOTBETCTBUU CO CTaH-
naptom MOK 61850, cBA3aHHBIX ¢ HUMHU TUMOB JAHHBIX (KJIACCOB) U JPYTM€ OCHOBHBIC
AJIeMEHTHl MH(GOPMAIIMOHHOW Mojenu ycrpoiicTBa. I[lpenmosiaraercs, 4Tto 4YMTaTeIh
nanHoro nonpasnena [lpunoxenuss Y o3HakoMIIeH ¢ OCHOBHBIMU TOJIOKEHUSIMH CTaH-
naptoB cepuu MOK 61850, vactu 7.

U.2.2 Onpedenenus n1o2uyeckux yCmpoucmes
Crenytomiasi Tabnuiia gaet 0030p UCTIOIb3yEMbIX TUIIOB JIOTHUECKUX YCTPOUCTB:

LD |LN Instance LN Type | Description X

Domain «Power Quality Instrument» (PQI) Y

PQI LLNO LLNO CON Common Logical Device Y
LPHDI1 LPHD CON Physical Device Information Y
GGIO1 GGIO_AI CON Analog inputs Y
GGIO2 GGIO_AO_CON Analog outputs Y
GGIO3 GGIO DI CON Discrete inputs Y
GGIO4 GGIO DO _CON Discrete outputs Y

Y — Yes (supported), N — No (not supported)

U.2.3 Onpeoenenus nocuueckux y3108

Crenytoniast Tabnuia gaet 0630p UCHOIb3yEMbIX TUIIOB JIOTHYECKUX Y3JIOB:

LN Type (LN Class) |Description Name Space

LLNO CON (LLNO)  |General Logical Node IEC 61850-7-4:2003

LPHD CON (LPHD)  |Physical Device Information IEC 61850-7-4:2003

GGIO_AI CON (GGIO)  |Analog inputs IEC 61850-7-4:2003
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GGIO_AO_CON (GGIO)  |Analog outputs IEC 61850-7-4:2003
GGIO DI CON (GGIO)  |Discrete inputs IEC 61850-7-4:2003
GGIO DO _CON (GGIO)  |Discrete outputs IEC 61850-7-4:2003

Jlanee B mocienyrOMUX MyHKTaX MPUBEACHBI TAOIUIIBI OMIPEASIICHUS ISl KaKAO0TO U3
JOTHYECKHX y3510B uHpopManmonnoi moaenn MOK 61850 ycTpoiicTsa.

H.2.3.1 Logical node: LLNO CON
Description: General Logical Node
LN Class: LLNO

Attribute Attr. Type Explanation X
Mod INC_MODCON Mode Y
Beh INS BEHCON Behavior Y
Health INS HLTCON Health Y
NamPIt LPL CON2 Name Plate Y
Y — Yes (shall be included)

U.2.3.2 Logical node LPHD CON
Description: Physical Device Information
LN Class: LPHD
Attribute Attr. Type Explanation X
PhyNam DPL CON Device name plate Y
PhyHealth INS HLTCON Health Y
Proxy SPS CON Indicates if this LN is a proxy |Y

U.2.3.3 Logical node: GGIO Al CON
Description: Analog inputs
LN Class: GGIO
Attribute Attr. Type Explanation X
Mod INC_MODCON Mode Y
Beh INS BEHCON Behavior Y
Health INS HLTCON Health Y
NamPlIt LPL CONI1 Name Plate Y
Anlnl MV_CON Analog input #1 Y
Anln2 MV_CON Analog input #2 Y
AnInX* MV_CON Analog input #X Y
* Up to 500 Anln values, depending in device configuration

U.2.3.4 Logical node: GGIO AO_CON
Description: Analog outputs
LN Class: GGIO
Attribute Attr. Type Explanation X
Mod INC_MODCON Mode Y
Beh INS BEHCON Behavior Y
Health INS HLTCON Health Y
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NamPIt LPL CONI1 Name Plate Y
AnOutl APC CON Analog Output #1 Y
AnOut2 APC CON Analog Output #2 Y
AnOutX* APC CON Analog Output #X Y
* Up to 500 AnOut values, depending in device configuration

U.2.3.5 Logical node: GGIO DI CON
Description: Discrete inputs
LN Class: GGIO
Attribute Attr. Type Explanation X
Mod INC_MODCON Mode Y
Beh INS BEHCON Behavior Y
Health INS HLTCON Health Y
NamPlIt LPL CONI1 Name Plate Y
Indl SPS CON Discrete input #1 Y
Ind2 SPS CON Discrete input #2 Y
IndX* SPS CON Discrete input #X Y
* Up to 500 Ind values, depending in device configuration

U.2.3.6 Logical node: GGIO DO CON
Description: Discrete outputs
LN Class: GGIO
Attribute Attr. Type Explanation X
Mod INC_MODCON Mode Y
Beh INS BEHCON Behavior Y
Health INS HLTCON Health Y
NamP1It LPL CONI1 Name Plate Y
SPCSO1 SPC_CON Discrete output #1 Y
SPCSO 2 SPC_CON Discrete output #2 Y
SPCSO X* SPC_CON Discrete output #X Y

* Up to 500 SPCSO values, depending in device configuration

U.2.4 Onpedenenus ucnonb3yemuvix munog OAHHbIX (K1accos)

Common data class: INC_ MODCON
Description: Controllable integer status (INC)
CDC Class: INC

Attribute [Type FC |Comment X
stVal ENUMERATED |ST (Status value of the data Y
(tvne EnumMod)
q Quality ST |Quality of the attribute(s) representing the value of the
data.
t TimeStamp ST |Timestamp of the last change in one of the attribute(s) Y
representing the value of the data or in the q attribute.
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ctiModel |[ENUMERATED |CF |Specifies the control model of IEC 61850-7-2 that corre- |Y
(type sponds to the behaviour of the data.
EnumCtiModel)

Y — Yes (shell be included), N — No (not included)

Common data class: SPS CON
Description: Single point status (SPS)
CDC Class: SPS

Attribute [Type FC |Comment X
stVal BOOLEAN |ST |[Status value of the data Y
q Quality ST |Quality of the attribute(s) representing the value of the data. Y
t TimeStamp |ST |Timestamp of the last change in one of the attribute(s) repre- |Y
senting the value of the data or in the q attribute.
Common data class: INS BEHCON
Description: Integer status (INS)
CDC Class: INS
Attribute |Type FC |Comment X
stVal ENUMERATED |ST |Status value of the data Y
(type EnumBeh)
q Quality ST |Quality of the attribute(s) representing the value of the Y
data.
t TimeStamp ST [Timestamp of the last change in one of the attribute(s) Y
representing the value of the data or in the q attribute.
Common data class: INS HLTCON
Description: Integer status (INS)
CDC Class: INS
Attribute [Type FC |Comment X
stVal ENUMERATED [ST (Status value of the data Y
(type EnumHealth)
q Quality ST [Quality of the attribute(s) representing the value of the
data
t TimeStamp ST |Timestamp of the last change in one of the attribute(s) |Y
representing the value of the data or in the q attribute.
Common data class: DPL_CON
Description: Device name plate (DPL)
CDC Class: DPL
Attribute [Type FC |Comment X
vendor |VisString255 |DC [Name of the vendor (Val = “Continuum”) Y
hwRev |VisString255 |DC |[Revision of device hardware platform Y
serNum |[VisString255 [DC |Serial number of device Y
Model |VisString255 [DC |Device model identification Y
location |VisString255 [DC |Description of device location Y
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Common data class: LPL__ CON2
Description: Logical node name plate (LPL) — used only for LN LLNO.
CDC Class: LPL

Attribute [Type FC [Comment X

vendor VisString255 |DC |[Name of the vendor Y

swRev VisString255 |DC |Software revision Y

d VisString255 [DC |Textual description of the data. Y

configRev [VisString255 |DC |Uniquely identifies the configuration of a logical device Y

instance.

1dNs VisString255 |[EX |Logical device name space. Y

Common data class: LPL CON1

Description: Logical node name plate (LPL)

CDC Class: LPL

Attribute  |Type FC |Comment X

vendor VisString255 DC |[Name of the vendor Y

swRev VisString255 DC |[Software revision Y

d VisString255 DC |Textual description of the data. Y

Common data class: MV_CON

Description: Measured value (MV)

CDC Class: MV

Attribute |Type FC |Comment X

mag Struct (type MX |Magnitude of a measured value. Y

AnalogueValueFloat)

Q Quality MX |Quality of the attribute(s) representing the meas- Y
ured value.

T TimeStamp MX |Timestamp of the last change in one of the attrib- |Y
ute(s) representing the measured value or in the q
attribute.

Common data class: APC_CON

Description: Controllable analogue set point information (APC)

CDC Class: APC

Attribute [Type FC  |Comment X

setMag |Struct (type MX |Magnitude of a setpoint value. Y

AnalogueValueFloat)

Q Quality MX  |Quality of the attribute(s) representing the setpoint|Y
value.

T TimeStamp MX |Timestamp of the last change in one of the attrib- |Y
ute(s) representing the setpoint value or in the q
attribute.

ctiModel [ENUMERATED CF Specifies the control model of IEC 61850-7-2 that |Y

(type EnumCtiModel) corresponds to the behaviour of the data.

Common data class: SPC_CON
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Description: Controllable single point (SPC)
CDC Class: SPC

Attribute |Type FC |Comment X

ctlVal |BOOLEAN CO |Controllable value of the data Y

stVal BOOLEAN ST |Status value of the data Y

q Quality ST |Quality of the attribute(s) representing the value of |Y
the data

t TimeStamp ST |Timestamp of the last change in one of the attrib- |Y
ute(s) representing the value of the data or in the q
attribute.

ctiModel [ENUMERATED CF |[Specifies the control model of IEC 61850-7-2 that |Y

(type EnumCtiModel) corresponds to the behaviour of the data.

N.2.5 Definitions of the data attributes

Component: Vector

Attribute  [Type Enumeration |Comment X

mag AnalogueValueFloat Magnitude of the complex value |Y

Component: AnalogueValueFloat

Attribute  [Type Enumeration [Comment X

f FLOAT32 Floating point value Y
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