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BeeaeHune

BBepeHue

HacTosiwee pykoBOACTBO MO 3KcnayaTauuu (oanee - P2) yCTPOMCTB M3MepUTENbHbIX
MHOrodyHKUMOHanbHbIX ESM (nanee — ycrpoicts ESM) npegHasHaveHo ans obecneyeHms
noTpebutens BCeEMM CBeAEHUSMM, HeOOXOAUMbIMM AN NPaBWAbHOM 3KCMAyaTauuu
YCTPOMCTB. PO coaepXuUT TEXHUYECKME XapaKTePUCTUKMU, ONMCAHUE paboTbl, yKa3aHus Mo
MCMONb30BAHUIO, TEXHUYECKOMY OBCNY)KMBAHMIO, YMNAKOBKE, TPAHCMNOPTUPOBAHUIO W
XPaHEHUIO, @ TAKXKe CXeMbl NOAKIOYEHUS YyCTPOUCTB ESM K namepuTenbHbIM LenaMm, uensm
nuTaHMa u  uudposbiM uHTepderncam. [1o Hayvana pabotbl C ycTporctBamu ESM
HeobXx0AMMO 03HAKOMMUTBLCS € HacToswmm P3.

LleneBas rpynna

HacTtosiwee P3 npeagHasHayeHo A/ mepcoHana, OCYLECTBASIOLErO MPOEKTUPOBaHME,
YCTaHOBKY, HaNaaKy M 3KCnayaTaLumio YCTPOMCTB.

Cdepa peiicTBua AOKYMEHTA

P3 pacnpoctpaHseT peinctBue Ha Bce Moaudwukaumm yctpoucts ESM ¢ Bepcuen
nporpammHoro obecneyerms 1.0.0.0 nnm Boiwe.

Moanepxka

Ecnv y Bac BO3HMKAM BOMpPOCHI, OTHOCAlWMecs K YycTpowctBaM ESM, obpalanTecs,
noxanymcra, B cayxby TexHuyeckon noppepkkn: 00O  «MHXeHepHbI  LEeHTp

«IJHeprocepBuC»:

OduumanbHbIN CanT: www.enip2.ru
TenedoH: +7 (8182) 65-75-65
JNeKTpOHHas nouTa: enip2@ens.ru

MpuMeuanus: Vicnonb3yiite yctporncrtea ESM Tonbko no HazHavyeHuto, Kak yKasaHo B HacTosiwem PykoBoacTse.
YcTaHoBKa M obcnyxunBaHue yctponcts ESM ocyliecTBnseTcs ToNbKO KBAAUMGULMPOBAHHBIM U 0OYYEHHbIM
nepCcoHanom.

Yctporictea ESM ponkHbl 6bITb COXpaHEHbI OT YAApPOB.

Mopkntoyaiite ycTporictBa ESM TONbKO K MCTOUYHUKY MUTAHMS C HAMpsbKEHUEM, COOTBETCTBYHOLIMM YKAa3aHHOMY
Ha MapKMpOBKe.

BHumaHue! B cBA3M C NOCTOSHHON paboToi MO COBEPLUEHCTBOBAHWMIO MPUOOpA, B KOHCTPYKUMIO M
nporpamMmHoe obecrneyeHMe MOryT ObiTb BHECEHbl WM3MEHEHWs, He BMUAIOWME HA €ro TeXHWYeckue
XapaKTEPUCTUKMU U HE OTPAKEHHBIE B HACTOSILLEM JOKYMEHTE.
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0603HayYeHUs U COKpaLleHnAa

O603HauYeHna U COKpaLLeHUS

B HacTosllEeM pyKOBOACTBE MO 3KCMyaTauuu NMPUMEHSIIOTCS cneaytowme 0603Ha4YeHUs U
COKpaLLeHus:

e DI (anrn. Digital Input) — auckpeTHbIn BXOA;

e DO (anrn. Digital Output) — AMCKpeTHbIN BbIXOA,;

e DSP (anrn. Digital Signal Processor) — undpoBoi CUrHanbHbIM Npoueccop;
e FTP (anrn. File Transfer Protocol) - npotokon nepegauun ¢amnnos;

e LPCT (anrn. Low Power Current Transformer) - TpaHcdopMaTop Toka Manow
MOLLHOCTY;

e PRP (aHrn. Parallel Redundancy Protocol) — npoTokon napannensHoro
pe3epBUPOBAHUS;

e RSTP (anrn. Rapid Spanning Tree Protocol) - 6bICTpbI NPOTOKON
pa3BOPAYMBAIOLLErOCS AEPEBA;

e SV (aHrn. Sampled Values) — BbIGOPKM MIHOBEHHbIX 3HAYEHW;
e AU - aHanoro-undpoBon npeobpasoBaTenb;

e bIl1 - 6nok nuTaHug;

e MK - MUKpOKOHTpONnep;

e [IN - npeobpazoBaTens UHTEPENCOB;

e [IK3 - nokasartenu KayecTBa 3NEKTPOIHEPIUU;

e [10 - nporpamMHoe obecneyeHue;

e TC - TenecurHanusaums;

e TY - TeneynpasneHue;

e DOMC - 371eKTpOMarH1THasi COBMeCTUMOCTb.
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OnwcaHue yCcTporcTBa
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1.1

1.1.1

112

1153

114

OnucaHue ycTpomcTea

oo6wune nonoxeHusa

Yctponctea ESM npepHa3sHayeHbl gag:

® M3MepeHua NapaMeTpoB INEKTPUYECKOr0 HaMpsHXKeHUS, TOKA, YaCTOTbl, YrNOB (Ha30BbIX
COBUIOB, 3N1EKTPUYECKOM MOLLHOCTU B TpEX(da3HbIX TPEXMPOBOAHbIX U YETbIPEXNPOBOAHbIX
3NEKTPUYECKNX CETAX MEPEMEHHOMO TOKA C HOMWHaNbHOM Yactotomn 50 Mu;

e W3MEpEeHWUs M KOHTPONS NokasaTenew KayecTBa 31eKTpo3Hepruu (ganee - [1K3) B
TpexdasHbix ceTax B cootBeTctBuM ¢ [TOCT 30804.4.30-2013, TOCT 32144-2013, OCT
30804.4.7-2013 (knacc 1), FOCT P 8.655-2009, IOCT 33073-2014, TOCT P 51317.4.15-
2012;

® U3MEpPEHUS aKTUBHOM M PEAKTUBHOM 3SNEKTPUYECKOM IHeprum B TpexdasHbiX CeTax
NepeMeHHOro TOKa (KOMMepYyecKMh UM TEeXHUYECKUA Y4YeT) B COOTBETCTBUM C
TpebosaHuamu NOCT 31818.11-2012, NOCT 31819.22-2012 n FOCT 31819.23-2012;

e nepefayn U3MEpeHHbIX NapamMeTpoB Mo uMdposbiM UHTepdercam RS-485 u Ethernet

- B aBTOMAaTUYECKOM pEXUME.

YctponcTtea ESM MoryT npuMeHsATbCS B COCTaBe Pa3nMYHbIX aBTOMATU3UMPOBAHHbIX CUCTEM,
BK/IIOYAS CUCTEMbl TEXHOJIOFMYECKOro YMpaB/iEHUS, CUCTEMbl Yy4yeTa 3/IEKTPO3HEepruu,
CUCTEMbI MOHUTOPUHTIA KaYeCcTBa 31EKTPO3HEPTUM U Ap.

Ycrponcrtea ESM MoryT npuMeHaTbCa B KayecTse:

® (CYETYMKOB 3MEKTPUYECKOM IHEpPruM Ans yyeTa aKTUBHOM 3HEPrMM B COOTBETCTBMM C
TpeboBaHUaMu, yctaHoBneHHbiMM B TOCT 31819.22-2012, no knaccam TouHoctn 0,2S nam
0,5S, yyeTta peakTMBHOM 3HEpPrMM B COOTBETCTBMM C TpeOOBAHMAMM, YCTAHOBEHHbIMK B
MOCT 31819.23-2012, no knaccaM ToyHoct 0,5 wmnam 1 B npaMoM u obpaTtHOM
HanpaBneHmsaX;

e cpeacts usMmepeHun KD B COOTBETCTBMM C KAcCaMM XapaKTepUCTMK npoLecca
namepenun A unn S B cootsetcteum ¢ TOCT 30804.4.30-2013, knaccom | mo TOCT
30804.4.7-2013;

e LUMTOBbLIX NPUOOPOB B KOMMEKTE C MOAYNEM UHAMKALMM;

e uUnbpOBbIX NU3MEPUTENbHbBIX Npeobpa3oBaTtene AN usMepeHus u BbluncneHms hasHoro
TOKa, (a3HOr0 M JIMHEMHOrO HanpsKeHWs, 4YacToTbl, YrnoB ($a30BbIX COBUIOB MeXay
$a3HbIMM TOKaMU, GA3HBIMU HANPSHKEHUAMMU, HANPSHKEHUEM U TOKOM ¢a3, KO3DDMLMEHTOB
MOLLHOCTM (NOoa3HO U CpefHero), akTUBHOM, PEAKTUBHOM U MNOMHON MOLWHOCTK (NOda3HO
M CYMMapHbIX BENUYMH).

ESM 3apeructpupoBaH B [0CyaapcTBEHHOM peecTpe cpeacTB maMepeHun (per. N266884-
17).
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115

1.2

1.2.1

1.2.2

123

ESM cootBeTtctByeT TpeboBaHusMm TP TC 004/2011 «O 6e30nacHOCTM HWM3KOBOILTHOIO
obopypoBanua», TP TC 020/2011 «2nekTpoMarHUTHAS COBMECTUMOCTb TEeXHUYECKMX
cpencTs» (neknapaums o coorsetcteumn TC N2RU [1-RU.ME83.B.00265 ot 25.08.2016 r.).

Moaudukaumm n ycnosHoe o603HaveHue

Yctponctea ESM BbinycKaloTcs B 3 OCHOBHbIX MOAMPUKAUMAX, OTAMYAOLLMXCS BUOOM
BXOOHOrO CUrHana:

e ESM-HV - nopkntoyeHue k TpaHchopmaTopam Toka no NOCT 7746, TpaHchopMaTopam
HanpsbkeHma no FOCT 1983 uam npsamMoro BKAKYEHMS Lenen HanpsXKeHns;

e ESM-ET - nopkntyeHwe K 3NEKTPOHHbIM TpaHchOpMaToOpaM TOKa, 3NEKTPOHHbLIM
TpaHCHOPMATOPAM HANPSKEHMS, BKNKOYAS INEKTPOHHbIe TpaHcdopmaTopbl Toka no FOCT
P M2K 60044-8-2010, 3nekTpoHHble TpaHcdhopMaTopbl HanpskeHuss no OCT P M3K
60044-7-2010, nepuyHble npeobpaszoBaTenn Toka Manon mowHoctr Tuna LPCT, patumku
TOKA Ha OCHOBEe KaTywwKKM POroBckoro, eMKOCTHbIE U PE3UCTUBHbBIE AATYMKM HAMPSHKEHNS;

e ESM-SV - noaknwoueHue K WwuHe npouecca cornacHo |IEC 61850 9-2.

Takxke yctponcrtea ESM oTnnuatotcs Habopom WMHTEpdENCOB, HaMpsSHKEHWEM MUTAHUS,
KNacCOM XapaKTepuCTMK npouecca um3Mepenun [1KD, knaccaMm TOYHOCTM MO yyeTy
3NeKTPUYECKON 3HEPrUun.

Moaudukaumna ESM-HV

JL 41:12:13
LN e ANV Meomz 9 S © N L

= ESM

smart meter

i

PucyHok 1.1. Mogndumkaumns ESM-HV100-220-A2E2-02A

[aHHaga Moandumkaumns nmeer:

e yHMBepCasNbHble TOKOBbIE BXOAbI AN NOAKNOYEHUS K TpaHchopmaTopam Toka no FOCT
7746 C HOMUHANbHLIM BTOPUYHBIM TOKOM 1 A mnn 5 A;

e BXOAbl HAMPSXEHWs, pacCYMTaHHble (B 3aBMCMMOCTM OT MoguduKauuu) ans
NOAKMIOYEHNS K U3MepuTeNbHbIM TpaHcpopmatopam HanpskeHnsa no FOCT 1983 ¢
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HOMWHANbHbIM HanpsXKeHneM BTopu4YHbIX obmoTok 57,7 (100) B nnau npsamoro BkayeHus
K CETSIM C HOMUHaNbHbIM HanpsxkeHnem 230 (400) B unn 400 (690) B.

124 Moaudukaumna ESM-ET

JL 41542143
UNI TN MU Moo ¢ S © N- L

= ESM

smart meter

ET1 ET2 ET3 R
T
Y K
§i b L »J I

PucyHok 1.2. Mogudukaumsa ESM-ET75-220-A2E4-05S

Moandukaums ESM-ET  npegHasHayeHa 4Ong  NOAKNIOYEHMS K 3NEKTPOHHbIM
TpaHcPopMaTOpaM TOKA, 3EKTPOHHbLIM TPAaHCHOPMATOPaM HANPSKEHUS.
MNogknoyeHne npomssoauTca Ko Bxogam ET1, ET2, ET3, ET4.

1.2.5 Moaudukaumna ESM-SV

JL 11 12 13
N3N AU Mlowe o *Se @ N- Lk

smart meter

SV input

- W W -

LAN-6 LAN-7

PucyHok 1.3. Mogudumkaumns ESM-SV-220-A2E4-02A

Mopudukaumns ESM-SV npenHasHaveHa ons NOAKNHOYEHMS K WKMHe npouecca cornacHo 1EC
61850-9-2.
[ns nogkntoyeHns ncnonb3ytotcs noptbl KLAN-5», «LAN-6», «LAN-7» - (SV input).
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OnwcaHue yCcTporcTBa

1.2.6

CTpyKTYypa YC/10BHOrO 0603HaueHuns

Tin NoAKNYEHUA K U3MEPAEMbIM CHIHaNaM

HV — K 3neKTpoMarH1THbIM TpaHchopMaTopaM ToKa
W HanpsKeHus

ET — K 3M1eKTpoHHbIM TpaHChopMaTopam

5V — cornacHo IEC 61850-9-2

YyeT M KOHTPONb KaYecTea 3NEeKTPO3HEPTHH

ana ESM-HV

0ZA - sHeprua akTMeHas 0,25, peaktueHaa 0,5; MNK3 knacc A
025 - sHeprua aktkeHaa 0,25, peaktuerag 0,5; [NK3 knacc S
05A - sHeprua aktueHas 0,55, peaktueHaa 1,0; MK3 knacc A
055 - aHeprua aktieHaa 0,55, peaktuerag 1,0; K3 knacc S
ana ESM-ET

055 - aneprud aktueHag 0,55, peaktuerag 1,0; NK3 knace S
ana ESM-SV

0ZA - sHeprua akTMeHas 0,25, peaktueHaa 0,5; MK3 knacc A

ESM-XX-X-X-X

‘ Ha6op uHTepdelicos
AZEZ - 2 » RS-485, 2 = Ethernet 100Base-TX
AJE4 — 2 x RS-485, 4 x Ethernet 100Base-TX

Hanp;mceHue NUMTaHHMA

220 —100...265 B~ (45...55 Tu) vnu 120...370 B=
24 —18...36 B=

HoMuHanbHble 3HaYeHHA BXOAHLIX CHIHAN0B
ang ESM-HV ykasbiBawTca 3HaYeHHa HanpaKeHns:
100 - 57,7 (100) B ¢azHoe (nMHeiHOoe)
400 - 230 (400) B dasHoe (nMHerHoe)
690 - 400 (690) B thasHoe (n1HelHoe)
nna ESM-ET yka3biBaloTCg HOMUHANbHbIE 3HaYeHKs
— Toka: 1 - 150 mB, 2 - 200 MB, 2 - 225 mMB, 4 - 333 MB,
5-1B,6-1625B,/-2B,9-48B
— HanpsxeHua: 2 - 200 MB, 4 - 333 MB,5-18B,6 - 1,625 B,
/-2B,8-5325B,9-48B

JononHutenbHble ONUUK:

e SD8G.esm - pgononHutenbHas namatb 8 6 oNg xpaHeHMs NPOTOKOIOB MOKasaTtenen
KayecTBa 3nekTpo3Heprum B cooteetcTeum ¢ FOCT 33073-2014.

e ES61850.esm - noppepxka npotokona M3K 61850-8-1, Bknwouawowas B cebs
dyHKuMoHan noanucku n nybnukaumn GOOSE coobweHnit, MMS-cepBep.

Mpumep 3anucu 0603HaueHus ycrpoiicrsa ESM:
ANs nogkntoyeHns kK TpaHcpopmatopaM Ttoka no NOCT 7746-2001 u tpaHcdpopmaTopam
Hanpsxxenma no NOCT 1983-2001, ¢ HOMMHANbHLIM 3HAYEHMEM BXOLHOr0 HamnpsKeHus
57,7 (100) B, HanpsixeHnem nutaumsa 100...265 B~, 45..55 My mnmn 120...370 B=, c 2 noptamu
RS-485, 4 noptamu Ethernet 100Base-T, knaccoM To4yHocT 0,2S no yuyeTy akTUBHOM
3Heprun, 0,5 NO y4yeTy peaKkTMBHOM 3HEpruu, KJIACCOM XapaKTepUCTMK npouecca
n3MepeHui A npu ero 3akase u B JOKYMEHTALMK APYron NpoayKLMK, B KOTOPOW OH MOXET
OblTb MPUMEHEH:

«Ycmpolicmeo usMepumenbHoe MHO20(YHKUUOHA/IbHOE

ESM-HV100-220-A2E4-02A TY 4221-604-53329198-16».
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OnwcaHue yCcTporcTBa

1.2.7 Ycrpoiicteo ESM ¢ moaynem uHamkaumm

AywK ansHei
3 H M M _5 oy KA MHOOTY

VAIRK 5:18

( Hazan /Ul/—’
. ghsuBe7e

9000989

BuA

PucyHok 1.4. Yctpoincteso ESM ¢ moaynem nHamkauumn JHMU-5

[na oToBpaxeHns MaMepeHuit, NOKa3aHMUM INEKTPO3IHEPIrUM U Apyrux napameTpos ESM
[OMONHAETCH BHEWHUM ™Moaynem wuHaukauun (AHMWU-5, SHMU-4m, SHMWU-7). ESM,
COBMELLEHHbIM C MoayneM uHaukaumm SHMU-X-24-2, mMoxeT ObITb YCTAHOBNEH Kak
WMTOBOM Npubop.

1.3 KOHCTpYKUMa 1 rabapuUtHble pasmepbl

131 KoHcTpykTMBHO YycTponctBa ESM BbinofHEHbI B NMTOM KOpryce M3 nAacTMacchbl, He
NOALEPXMBAOLWEN TOpeHue, npefHasHayeHHOM ana kpenneums Ha DIN-penbc 35 mm.
[ononHutenbHo yctponctBa ESM Moryt KomnnekToBaTbCs MOAYNEM WHOMKAUMM, Ha
KOTOPOM OTOOpaXakTcs pe3ynbTaTbl U3MEPEeHW WM BCMOMoratesibHas MHbopMaums.
Yctporictea ESM ¢ Mopynem uHAouKaumm MOryT MMeTb LWMUTOBOE KpenneHue (pasmep
oTtBepcTMsa B naHenn 111x111 MM, TonwmHa naHenn He 6onee 6 mMm). [Ina obecneyeHus
NNOMOMPOBAHUS M3MEPUTENIbHbIX U WMHTEP(ENCHbIX Lener MOXeT OblTb NpuMeHeHa
HaknagHas Npo3pavyHas Kpblllka C OTBEPCTUAMM NOL NAOMObI.

1.3.2 [abapuTHbIE pa3Mepsbl, Macca, CNOCcob MOoHTaXxa U cteneHb 3awmTbl no FOCT 14254-96 (koa
IP) yctponcts ESM npusepgeHbl B Tabnumue 1.1.
Tabnuua 1.1
Macca, Kr, He 6onee 0,6 0,9
FabapuThbie pasmepbl 75x100x124,5 120,2x120,2x151,4
BLUT, MM
MoHTax BNz 35 b LUMTOBOM, pa3mep oTBepcTus B naHenn 111x111 mm,

TOMLLMHA NaHeNn He bonee 6 MM
Crenenb 3awmTtbl no FOCT

14254-96 IP40 IP54 o nuueBoi naHenu
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OnwcaHue yCcTporcTBa

133

= ESM

smart meter

%% %%

%

100 mm

11 12 13
@ N~ L+

1
'/

[
caTil 127
tl © &
%% %%

labapuTHble pa3mepbl yctponctea ESM u yctpoinctsa
nHankaunmn JHMU, npuseneHbl Ha pucyHkax 1.5., 1.6.

ESM, coBMelLeHHOro ¢ Moaynem

9

75 MM

110 mm

Y

[
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PucyHok 1.5. NabapuTHblie pa3mepbl yctporictea ESM

125 mm
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OnwcaHue yCcTporcTBa

@) ==
- =
Fiaay, o S
[ e = JHMU-5
D042 suerocesmic R ———

1112 13
@ N- U+

110
120,2

75

- 100 -
L 10 __
- 120,2 _l
JG
//
——
I
_ 167
| 48,5 o
136,4 -

PucyHok 1.6. FabapuTHble pa3mepbl ycTporictea ESM ¢ Mogynem nHaukauum

134 Ha pucyHke 1.7. npeacraBneHa cxeMa ycTaHOBKM ycTporncte ESM ¢ mogynem nHgmkaumm B

WKUT C nocnenywowen dukcaumen 3aXKumMamu.
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OnwcaHue yCcTporcTBa

\

" 111 Mm

N 0o 6 Mm

PucyHok 1.7. Cxema ycTaHoBKuM ycTpovicTBa ESM ¢ mogynem unamkaumn SHMN-X-24-2 B wut
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MeTponoquecme XapaKTeEPUCTUKM

2 MeTponormueckme xapakTepucTukm

2.1 oowmne nonoxeHusa

2.11 YcTporictBa ESM moamdumkaumn ESM-HV, ESM-ET, ESM-SV obecneunsatoT nsmepexue u
BblYMCNEHME NAaPaMETPOB B COOTBETCTBUM C Tabnmuen 2.1.

Tabnuua 2.1
Cxema
Ne NOAK/HOYEHUSs
n/n U3mepsemsbiii napameTtp 0603HaueHne ans
Moaudukaumm
ESM-HVY
MapaMeTpbl HANPAYKEHUA U TOKA
CpepHekBagpaTnyeckoe 3HayeHue HaszHOro HanpsHKeHUsa u
1 Up Us, U, Ucp.cp 4
cpepHee, B
CpepHekBagpaTUyeckoe 3HaYeHUE JIMHEMHOrO HanpsXKeHus U U U U
2 AB» ¥BC> Y CA, “n.cp 3;4
n cpegHee, B
CpenHekBagpaTuyeckoe 3Ha4YeHne ha3HOro HamnpspkeHus U U U
3 N Ay Ysay Yew 4
OCHOBHOW YacToThbl, B
CpepHekBafpaTUYeCKOe 3HAYEHUE IMHEMHOMO HanpsXXeHus U U U
4 o AB(1)> YBC(1) YCA() 3,4
OCHOBHOW 4acToThl, B
5 |MonoxutenbHoe oTknoOHeHWe HA3HOro HaMpsXKeHUs, % 65U, 6Usw), 6Ucw 4
6 |[lonoxutenbHoe OTKNIOHEHME NUHEMHOro HanpsXKeHus, % 6Uns), 6Uscr+), OUcaw 3,4
7 |OTpuuartenbHoe oTKAOHeHWe HA3HOro HanpskeHus, % 6Unw, 6Us(, 6Ucy 4
8 |OTpuuartenbHoe OTKNOHEHWE IMHENHOrO HaNpsXXeHus, % S6Ung(y, 6Usc, 6Uca 3,4
9 |YcTaHoBMBLIEECS OTKIOHEHWE HanpsKeHus, % oUy 3,4
10 CpepHekBapaTMYeCKoe 3HaYEHWE HaNpsSXKeHUsa NPSAMON U 4
nocnefoBaTeNnbHoOCTH, B !
11 CpenHekBafpaTMYeCKOe 3Ha4YeHMe HanpsKeHns 0bpaTHoOM U 4
nocnefoBaTeNnbHoOCTH, B ’
12 CpenHekBafpaTMYECKOE 3HAaYEHWE HANPSXKEHUS HYeBOM U 4
0

nocnenoBaTenbHOCTH, B

CpenHekBagpaTMyeckoe 3HaYeHue N-0M rapMOHUYECKOM
13 |cocTaBnswolwei dasHoro HanpsxkeHusa (n=2...50) u Unep Usep Ucry 4
MakcMManbHoe, B

CpepnHekBafpaTUyeckoe 3HauYeHue N-o rapMOHUYECKOM
14 |cocTaBnswolen NMHeRHoro HanpsxkeHus (n=2...50) u Ungey Uscinp Uean) 3
MakcMManbHoe, B

KoadduumeHT n-oM rapMOHMYECKON COCTaBNSOLLEN

15 < o KUA(n), KUB(n), KUC(n) 4
(a3HOro HanNpPHKEHUS U MaKCUManbHbIA, %
KoapduumeHT n-oM rapMOHMYECKOM COCTaBNSOLLEN
16 . < o KUAB(n), KUBC(n), KUCA(n) 3
JIMHENHOr0 HaNPSKEHUS U MaKCUManbHbIW, %
KoadpuumeHT nckakeHnss CMHYCoMaanbHOCTM KpUBOM
17 o Kun, Kus, Kuc 4
(}asHoro HanpsxkeHus, %
KoaddurumeHT nckaKeHus CMHYCOMAanbHOCTU KPUBOM
18 - o Kuas, Kuec, Kuca 3
JIMHENHOro HanpspkeHus, %
19 KoadduumeHT HecuMMeTpum HanpsXKeHUn No obpaTHOW K 4
2U
nocnefoBaTenbHoOCTH, %
20 KoadduumeHT HeCMMMETPUM HANPSXKEHUIM NO HYNEeBOM K 4
ou

nocnenoBaTeNibHoCTH, %

CpepHekBaapaTMYeCKoe 3HAYEHUE M-OM
21 [MHTeprapMOHMYECKOW cocTaBnsaowern GasHoro Unisgim), Usisgim)s Ucisgm) 4
HanpsxeHus (oo 50 nopsaka), B
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MeTponoquecme XapaKTeEPUCTUKM

CxeMma
Ne NOAKNIOYEHUS
n/n U3mepsemsbiii napameTtp 0603HaueHne ans
Moaudukaumm
ESM-HVY
CpepHekBagpaTUyeckoe 3HaYeHne m-omn
22 |MHTEprapMOHMYECKOW COCTAaBNAOLWEN TMHENHOMO Unsisgm), Uscisgm), Ucaisgim) 3
HanpsbkeHus (oo 50 nopsaka), B
Yron $a3o0Boro casura Mexay GazHbIMU HAMPSKEHUAMMU
23 . ° PuAB(L), PUBC(L), PUCAQ) 4
OCHOBHOW 4acTOThl,
24 |YacToTa, 'L, f 3,4
25 |OTknoHeHue yacToTshl, ' Af 3,4
CpepnHekBagpaTnyeckoe 3HaveHne GazHOro Toka u ,
26 I Tgs I, lep 32,4
cpenHee, A
CpepHekBagpaTnyeckoe 3HaveHMe Ha3HOro ToKa OCHOBHOM L 2
27 A "By ‘e 32,4
yacrtotbl, A
78 CpepHekBafpaTUYecKoe 3HaYeHWe Toka NpsMoi / 24
nocnenoBaTenbHOCTH, A ! ’
29 CpepHekBafpaTMyeckoe 3HaYeHne Toka 0bpaTHoi / 24
nocnenoBaTenbHOCTH, A : ’
20 CpepHekBapaTMyeckoe 3HaYeHMe ToKa HyNneBom | 24
nocnenoBaTeNbHOCTH, A 0 ’
CpenHekBagpaTM4eckoe 3HaYeHMe N-0iM rapMOHUYECKOW o
31 “ Apy "By Tc) 34
cocTasnsoLlen GasHoro Toka, A
KoadpduumeHT n-oi rapMOHNYECKOM COCTaBASOLWEN TOKA
32 o, KlA(n), KIB(n), KIC(n) 3,4
(nodasHo), %
KoadduumeHT nckaKeHUs CMHYCOMAANnbHOCTU KPUBOM TOKa,
33 |foode Y p Kin Kis, Kic 3.4
%
34 KoadduumeHT HeCMMMETpMM TOKa No 06paTHOM K 34
nocnefoBaTenbHOCTH, % 2 ’
35 KoapduumeHT HeCMMMETpUM TOKa MO HYNeBOM K 34
nocnefoBaTenbHOCTH, % o ’
CpepHekBagpaTUyeckoe 3HaYeHue m-omn
36 |MHTeprapMoHW4ecKom coctasnstowen dasHoro Toka (8o 50 Inisg(m)s Tgisgim)s Icisg(m) 3,4
nopsaka), A
Yron ¢azoBoro cagura Mexay $GasHbIMM TOKaMU OCHOBHOW
37 Pias(), Pisc(a), P 3,4
4acToTlI, o 1AB(1) I1BC(1) ICA(1)
Yron ¢azoBoro cagura Mexay $GasHbIM Hanps)XeHUEM u
38 . o Puiag), Puiswy, Puicw 4
TOKOM OCHOBHOM 4acTOTbl,
29 Yron dazoBoro casura mexay hasHbIM HanpsHKEHUEM U Puins Guaps, @ 4
TOKOM MPSIMOI1, 06PaTHO, HYNEeBO# NOCNEA0BATENLHOCTH, © vt U2z U0
Yron ¢a3oBoro cagura Mexay n-Mu rapMoHuyeCckuMm
40 o Puiam), Puiam), Puiam) 4
COCTaBNALWMMMN HA3HOIO HAMPSHKEHUS U TOKA,
MapameTpbl npoBanoB 1 nepeHanpskeHui, pamkepa
41 |OnutenbHoCTb NpoBana HanpskeHus (Aty), ¢ At, 3,4
42 |TnybuHa nposana HanpskeHusa (6Uy), % 6Un 3,4
43 | nutenbHOCTb NpepbiBaHNA HanpskeHUs (Atnpep), € Atopep 3,4
44 | 0nuTenbHOCTb BPEMEHHOTO NepeHanpsKeHUs (Atqep), € Atnep 3,4
KoadpduumeHT BpemeHHoro nepeHanpsxkeHus (Knep), OTH.
45 Knep 34
en.
46 |KpaTtkoBpemeHHas fo3a ¢nukepa (Psy), OTH. en. Ps; 3,4
47 |DnutenbHas nosa damnkepa (P, OTH. ea. Py 3,4
MapameTpbl 31eKTPUHECKOW MOLLHOCTH
KosdduuneHT MowwHocTH (nodazHo u cpeaHuni) (Kp = P/S)
48 ’ Kpa, Kps, Kpc, Kpop 4
OTH. e,
49 |AkTMBHas da3Has MOLWHOCTb, BT P,, Pg, P, 4
50 |AkTnBHas TpexdazHasg MOLWHOCTb, BT p 3,4
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MeTponoquecme XapaKTeEPUCTUKM

CxeMma
Ne NOAKNIOYEHUS
n/n U3mepsemsbiii napameTtp 0603HaueHne ans
Moaudukaumm
ESM-HVY
51 |AkTMBHas (asHasi MOLHOCTb OCHOBHOM YacToTbl, BT Paay Peay P 4
52 |AkTnBHas TpexdazHas MOLWHOCTb OCHOBHOM Y4acToThbl, BT Py 34
AxTnBHas dasHas u TpexdasHas MOLWHOCTb N-0M P p p P
53 N o Ay Ty Ty, T 4
rapMOHWYEeCKOM cocTaBnsiowen, Bt
AKTMBHasi MOLHOCTb NPSIMOW, Hy/IeBOM, 06paTHOM
54 Pl(l)y PO(l)y P2(1) 4
nocsiefoBaTenbHOCTH, BT
55 [PeakTnBHasg Ga3Has MOLWHOCTb, Bap O, Og, Oc 4
56 |PeaktuBHasa TpexdasHasn MOLWHOCTb, Bap 0] 3,4
57 |PeakTnBHas hasHas MOLLHOCTb OCHOBHOM Y4aCTOTbl, Bap Oy oy Oy 4
58 [PeaktnHas TpexdasHas MOWHOCTb OCHOBHOM 4acTOThbl, Bap Oy 3,4
PeakTBHas GasHas u TpexdasHas MOWHOCTb N-0i
59 q) o p ¢ o t QA(n)7 QB(n)7 QC(n)y Q(n) 4
rapMOHWYECKOM COCTaBASIOLLEN, Bap
PeakTnBHas MOLWHOCTb NPSMON, HyneBon, 0bpaTHOM
60 Q1(1), Qo<1), Q2(1) 4
nocnenoBaTenbHOCTH, Bap
61 [[MonHas dasHas MowHoCTb, B-A Sa Ses Sc 4
62 |([MonHas TpexdasHasg MOLWHOCTb, B-A S 3,4
63 |[[MonHas Ga3Has MOLWHOCTb OCHOBHOW 4acToThbl, B-A Say ey Scw) 4
64 |([MonHas TpexdasHas MOLLHOCTb OCHOBHOM YacTOThl, B-A S 34
MonHas da3Has un TpexdasHasg MOLWHOCTb N-0M
65 “ “ SA(n), SB(n), SC(n), S(n) 4
rapMOHMYECKOM cocTaBnstoLLen, B-A
MonHasg MOLLHOCTb NPSAMOM, HYNEBOM, 06paTHOM
66 S.1(1)7 52(1): S0(1) 4
nocsenoBaTesibHOCTH, B-A
MapaMeTpbl 3neKTPUYECKON IHEPrumn
67 |AKTMBHas Tpexda3Hasi 3Heprus, KBty Wo 34
68 |AkTMBHas Tpexda3sHas 3Heprus OCHOBHOM 4acToThbl, KBT-Y Weq 3,4
69 |AKTMBHas 3Heprus NpsIMoM NocnefoBaTeNibHOCTH, KBT Y Whe1 4
70 [PeaktuHasg TpexdasHag 3Heprus, keap-u Wo 3,4
PeakTnBHas TpexdasHas aHeprus OCHOBHOM YaCTOThl,
71 Waow 34
KBap-4
72 |PeakTuBHas 3Heprus Npsamow nocnenoBaTeslbHOCTH, KBap Y Woi 4

1’3 - TpexnpoBoAHag Cxema noakNoueHus; 4 — YeTbIpexnpoBogHas CXeMa NoaKNOYEHUS;

2 [1na TpexnpoBOAHOM CETU U3MEPEHME [z KOPPEKTHO TOBLKO Mpu OTCYTCTBUM |,

2.1.2

mogmdukaumm ESM-SV - 16 ner.

2153

MexnoBepoyHbli uHTepBan ana Mopgudukaumn ESM-HV, ESM-ET -

12 net, nna

[Ona mogudukaumin ESM-ET n ESM-SV nporpaMMHO 3apatoTcs amMnauTtygHble U $a3oBble

nonpaBoOYHbIE KO3C|)C|)MLI,MGHTbI, NpUMeHseMbIE 014 KOppeKUunn 3HAYEeHUM OT MAaNOMOLLHbIX

M3MepUTENbHbIX TPaHCHOPMaTOpPOB.

214

B ESM poctynHa dyHKUMS OTCEYEHMS MasbIX 3HAYEHWUM: 3HAYEHUS TOKOB U HanpshKeHumn

HUXXE YCTaHOB/IEHHOro nopora O6yayT nepenaBaTbCs HyneBbIMU. [LOCTYMHbIM AManasoH

0,1...10% oT HOMMHa/IbHOTO 3HaYeHUS.
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MeTpOJ'IOFW-IeCKMe XapaKTeEPUCTUKM

2.2 ESM-HV

221 HoMMHanbHble 3HAYEHMS W Onana3oHbl KM3MepAeMbIX BXOOHbIX CUIHA/IOB TOKa M
HanpsxeHusa ans mogudukaumm ESM-HV yctaHosneHbl B Tabnuue 2.2.
Tabnuua 2.2
. 57,7 (100);
HoMuHasbHble 3HaYeHUSt Ga3HOrO (IMHEHOr0) HANPSYKEHMSI MEPEMEHHOr0 TOKa
Uo BY 230 (400);
o 400 (690)
HomuHanbHoe lion (MaKCUMANbHOE lyakc) 3HAYEHUS CUMbI MEPEMEHHOIO TOKa, A 1/5 (10)
HoMWHanbHOE 3HaYEHME YaCTOTbl NEPEMEHHONO TOKa, 'L 50
MocTosHHas cyeTyMKa HacTpanBaemas B AnanasoHe, MMn/KBT-u (Mmn/kBap-y) ot 1000 o 100000
CrapToBbIVi TOK, A, He MeHee 0,0005
U Onpepensertca B 3aBUCMMOCTM OT UCMONIHEHUS;
2.2.2 Moaudukauns ESM-HV umeeT yHMBepcanbHy0 CXeMy MOAKNHOYEHUS K U3MepUTENbHbIM

LensaMm: Tpex- UK YeTbIPEXNPOBOAHYH, KOTOPas HACTPaMBaAETCS NPOrPaMMHO.

2.2.3 Moaudukauma ESM-HV nmeet yHMBepCanbHbIi TOKOBbIM BXOA, KOTOPbIM OAHOBPEMEHHO
yAOBNETBOPSIET METPOSOrnyeckuM TpeboBaHUSAM KakK K YCTPOMCTBAaM C HOMMHAJIbHbIM
TOkoM 1 A, TaK 1 C HOMUHANbHbLIM TOKOM 5 A.

224 MeTponormyeckune xapakrepuctmku yctponcts ESM moandukaumm ESM-HV yctaHoBneHsl
B Tabnuue 2.3.
Tabnuua 2.3
Mpepenbl ponyckaemoin
Ne ) Qnanasox OCHOBHOMU norpefuuocm
n/n U3mepsemblii napameTp WO— (abcontoTHOM A, Moaundukaums

OTHOCUTENbHOM &, %;
npuseaeHHom yY, %)
MapaMeTpbl 31EKTPUYECKON IHEPTUU

Knacc TouHocTy:

1 AKTVMBHas aNeKTpUYecKas FOCT 31819.22- 0,2S +02...
3Heprua We, KBT-y 2012 Knacc TouHocTH:
...-05...
0,5S
0,4 (5)
ona 0,01 /uom € /< 0,05 /uom;
0,8<|Kpl < 1;rne Kp=P/S
£0,2 (5)
ona 0,05 /uom € 1< 2,0 fuom;
0,8<|Kpl <1
AxTnBHas TpexdasHas sHeprua | OT 0,01 /yom 8O
OCHOBHOWM YacToTbl W 2,0-1 0,5 (9)
2 P e A9 0,02+ luow < 1< 0,1+ fuow; .-02...
aKTWMBHasi S3Heprus nNpsaMon Ot 0,2-Uwom BO 0.5 < [Kp| € 0.8
nocnenoBartesbHoCTH Wpy, KBTY 2,0:Unon” 0 S IRPIE

£0,3 (d)
ana 0,1 /uom € 1< 2,0 luom;
0,5<1Kp| 0,8

£0,5 ()
ana 0,1 /uom € 1< 2,0 luom;
0,25 < |Kp| < 0,5
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n/n

U3mepsaembiii napameTp

JdunanasoH
M3MepeHum

Mpepenbl ponyckaemoi
OCHOBHO# MOrpeLHoCcTU
(abcontoTHOI A,
OTHOCUTENbHOM &, %;
npuseaeHHoi yY, %)

Moaudukauma

£1,0 (5)
19 0,01 fuon < 1< 0,05+ huow;
0,8 < |Kp| < 1

0,5 (8)
ans 0,05 /uom € 1< 2,0 vom;
0,8<IKpl<1

+1,0 ()
ona 0,02 Juom € 1< 0,1 fiom;
0,5 <|Kp| £0,8

£0,6 (d)
ona 0,1 /uom € 1< 2,0 /uom;
0,5<|Kp| £0,8

£1,0 (8)
ons 0,1 /uom € 1€ 2,0 Lom;
0,25 < |Kp| < 0,5

...-05...

PeakTnBHas anekTpuyeckas
3Heprua Wy, kBap-y

roCT 31819.23-
2012

Knacc ToyHoCTH:
0,52

..-02...

Knacc TouyHoCTH:
1,0

..-05...

PeakTnBHas TpexdasHas
3HEeprus 0OCHOBHOM YaCTOTbI
Wo), peakTMBHas 3Heprus
NpsIMOM NOCNeaoBaTENIbHOCTH
WQ1, KBap-y

070,02 /yom BO
2,0 Liom
071 0,2-Usom BO
2,0-Usion”

£0,8 (5)
ona 0,02 uom € 1< 0,05 /uom;
0,8<|singp|<1

£0,5 (5)
ona 0,05 /uom € 1< 2,0 fuom;
0,8<|singp| <1

*0,8 (5)
ans 0,05 fuom € 1< 0,1 iou;
0,5 <|sin ¢| £ 0,8

£0,5 ()
ona 0,1 /uom € 1< 2,0 luom;
0,5 <|sin | £0,8

£0,8 (5)
ona 0,1 /uom € 1< 2,0 luom;
0,25 € |sin | < 0,5

..-02...
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Mpepenbl ponyckaemoi
Ne [uanazon OCHOBHO# MOrpeLHoCcTU
U3mepsaembiii napameTp . (abcontoTHOI A, Moaudukauma
n/n M3MepeHui .
OTHOCUTENbHOM &, %;
npuseaeHHoi yY, %)
£1,5 ()
ang 0,02+ /om € 1< 0,05 /u0m;
0,8<Ising| <1
£1,0 (8)
ona 0,05 /uom € 1< 2,0 fiom;
0,8<Ising| <1
£1,5 ()
ans 0,05 /uom € 1< 0,1 /uom; ...-05...
0,5 < |sin | £0,8
£1,0 (5)
ans 0,1 low 1€ 2,0 Lom;
0,5 <|sin | £0,8
£1,5 ()
ona 0,1/uom € 1< 2,0 )uom;
0,25 € |sin | < 0,5
MapaMeTpbl HaNPSYKEHWUS U CUNbl MEPEMEHHOTO TOKA
CpepHekBafpaTnyeckoe ) OT 0,1 Usow 20 +(0,1+0,01- [Usow/U - 1]) (5) A
5 |3HauyeHune dazHoOro (MMHeRHoro) 2’-U 7
HanpsHKeHUs UHOM, B3 HoM x (0,2+0,01 |UH0M/U - 1|) (6) -5
CDELI,HGKBa,IJ,paTMLIECKOE 3 0T 0,1-Unow 20 + (0’1_,_0’01. [Uon /U — 1|) (5) - A
6  [3HaueHMe HanPSKEHUS NPSMON 2’-U 7
nocnepnoeatensHoctn U, B Ho *(0,2+0,01" [Usom /U - 1]) (3) -..S
20,1 (y)
CpenHekBappaTmyeckoe ans 0,5-Uwom € U € 2,0-Usonm: -LUA
3HaUYeHWe HaNpSXKeHUs Ku<15 %; Kou<15 %
7 ob6patHoi U,, Hynesoit U, 070 0 2-Uen” £0,2 (y)
nocnenoBaTenbHOCTH, B ang 0,5 -Uuow € U € 2,0:-Usiom: -..S
Ku<15 %; Kou<15 %
MonoxuTenbHoe OTKNOHEHKE £ 0,1 () A
8  |daszHoro (nMHenHoro) Ot 00100
HanpsbkeHust SUgy), % £0,2 (4) ~.S
OTpuuaTenbHoe OTKNOHeHue +0,1 () A
9  |dasHoro (MMHenHoro) Ot 0090
HanpsxeHus dUy, % £0,2(8) S
YcTaHOoBMBLLIEECS OTK/IOHEHME +0,1 (A) A
10 |da3Horo (1MHeliHoro) O1-90 no 100
HanpskeHus 6Uy, % £0,2 (8) -5
CpenHekBagpaTmyeckoe £ 0,0005 Unonm (4)
3HaYeHWe N-oi rapMoOHMUYECKOM ans Uy<0,01: Usom A
11 |cocTaBnswoLiei $hasHoro 010 80 0,5 Usom
. -..S
(nmHeiiHoro) Hanpskenua Uy 9 +5 (8) ong
(n=2...50), B U(n) ?0,01'UH0M
KO3¢¢VIU.MGHTI7-OM ) £0,05 (&) ana Ko< 1%
rapMOHWYECKOM COCTaBNSIOLLEN -WA
12 ($asHoro (MMHeHoro) 07040 50 . 5109 -..S
Hanpskenns Kyp (n=2...50), % ® 5 (0) Ana Ko 2 1%
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Mpepenbl ponyckaemoi
Ne [uanazon OCHOBHO# MOrpeLHoCcTU
U3mepsaembiii napameTp . (abcontoTHOI A, Moaudukauma
n/n u3MepeHui .o
OTHOCUTENbHOM &, %;
npuseaeHHoi yY, %)
KoadduumeHT nckaxeHums £0,05 (A) pna Ku<1 % A
13 |cMHycoMaanbHOCTU KPUBOM 0T 0 o 50 -MS
HanpskeHus Ky, % E50)pnaKyz1%
£0,15 (4)
Ko:-)q)qamu,mevHT HECVIMMeT[?VIVI 1719 0,5-Usow < U < 2,0-Une A
14 |HanpskeHuit No obpaTHo Ot 0pmo 20 03 ()
nocnenosatenbHoCTH Koy, % - O,S-LIHOM’S U< 2.0Um -..S
£0,15 (4)
Ko:-)q)qamu,mevHT HECMMMe;rpVIVI 1719 0,5-Usow < U < 2,0-Unen A
15 |HanpspkeHwi No Hyneson Ot 0 po 20 03 (0)
nocnenoBatenbHOCTH Koy, % s O,S-JHOM,S U< 2.0-Unon -..S
Cpe,D,HEKBa,EI.paJ'VIHECKOE £ 0,005-Usow (A)
3HayeHue m-oMn U <0.01-U
WHTeprapMOoHMYeCKOoM 070 po AR Z <S04 Do WA
16 .
coctasnsoulern GasHoro 0,15 Usiom -..S
o 5 (5) png
(nvneitHoro) HanpsxeHns Uigm) U 20.01-U
(m=0,5...49,5), B fsalm) ZH5H S how
Yron ¢a3oBoro casura mexay A
17 |dbasHbIMM HaNpSHKEHUSMM Ot1-180 no 180 £0,1(4) i “S
OCHOBHOW 4acToThl ¢y, ° h
18 |Yacroraf, Ot 42,5 00 57,5 +0,01 (A)? ] "’;
Ot MuHyc 7,5 po . 7 -LA
19 |OtknoHeHue yactoTbl Af, 'y, nioc 7.5 *0,01 (4) s
Cpearexsaapatnieckoe 01 0,01-how o | * (0,1+0,005" |liom /1 = 11) (5) -WA
20 |3HayeHue CuNbl NEPEMEHHOTO
ToKa, A9 2,0 hyon £ (0,240,005 [how /1 = 11) (3) -.S
CpepHekBapaTnyeckoe
3HaYyeHMe CUJbl NEPEMEHHOIO *(0,1+0,005- [low /1 = 1) (3) A
< 0Ot 0,01 /uom BO
21 |[Toka npsamMoMn 201
’ HOM
nocnefoBaTeNbHOCTH +(0,2+0,005¢ |luow /1 = 11) (8) .S
OCHOBHOW 4acToThl, A
CpenHekBappaTmyeckoe
3HaYyeHue CUJibl NEPEMEHHOIO £0,1(v) A
22 |Toka obpaTHoM /5, HyneBow I, Ot 0 20 2,0 /om
nocnefoBaTeNIbHOCTU OCHOBHOM £0,2 (v) .S
yacTtotbl, A
CpenHekBappaTmyeckoe *0,0005:/uom (A) png
23 3HaYeHue n-o;? rapMOHUYECKOM 070 20 0.5+ I < 0,01 fiom -GA
COCTaBASAOLWEN CUNbI -..S
nepemMeHHoro Toka /), A %5 () 8ns fny= 0,01 Liom
KoadduumeHt n-on *0,05 (A) pna Kimy< 1 % A
24 |rapMoHuueckoit cocTasnstoweit | Ot 0 go 50 s
TOKa (noasHo) K, % £5@) g Kim21%
KoadpuumeHT nckaxeHums £0,05 () pna Ki<1 % A
25 |cuHycompanbHocTv KpuBoit Toka| OT 0 go 50 -WS
K, % £E50)pnaKiz21%
KoadpuumneHT HecumMmeTpum £ 0,15 (A) A
26 |ToKa no obpaTHoW Ot 0po 20
nocnepnoBatenbHocTH Ky, % 0,3 (8) -..S
27 0710 no 20 £0,15 (4) -.JA
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Mpepenbl ponyckaemoi
OCHOBHO# MOrpeLHoCcTU

N® U3mepsembiii napameTp .D.uanasonv (abcontoTHOM A, Moaudukaums
n/n M3MepeHui .
OTHOCUTENbHOM &, %;
npuseaeHHoi yY, %)
KoadpuumneHT HecumMmeTpum
TOKa MO HyneBoM £0,3 (4) -..S
nocneposatensHoctn Ky, %
CpenHekBagpaTmyeckoe £ 0,005 /uom (&) pNo
3Ha4YeHue m-ou lisgemy < 0,01+ om A
28 |MHTeprapMoHU4YecKom Ot 0 00 0,15 /40m
o -..S
cocTaBnswLen Gas3HOro Toka * 5 (8) ans
lisqmy (M=0,5...49,5), A lisgmy = 0,01 hon
0,1 (4)
Yron ¢azoBoro cagura Mexay ona 0,1 fuom € 1€ 2+ lyom A

29 |dba3HbIMM TOKAMM OCHOBHOV 0OT7-180 no 180

4acToThl @, ° +0,5 (A) S
ana 0,01 o € 1< 0,1 /o
£0,1(4)
Yron ¢asoBoro cagura Mexay Ans 0,1 Juow € 1€ 2+ /yom A

30 |da3HbiM HanpsxeHueM u TokoM | OT -180 o 180
OCHOBHOM HYacTOTbl @y, ° £1(4) S

ona 0,01 /uom € 1< 0,1 /om
Yron ¢azosoro casura Mexay 1,5 (A)
(a3HbIM HanpsKeHMEM U TOKOM Ans 0,1 fuow € 1€ 2+ /yom
31 |NpAMOit @y, 0B6pPaTHOM @y, | OT -180 mo 180 A
. -..S
HYNEBOM Pyqi0 5 (8)
nocnenoBaTeNibHOCTH, ° ang 0,01 /yon € 1< 0,1 hom
Yron ¢a3oBoro cagura mexay n-

27 MW FrapMOHWUYECKUMMU O -180 10 180 L5 () -GA
COCTaBnAWMMH HA3HOTO -..S
HaNPSHKEHUA M TOKA @y, °

lapameTpbl NpOBanoB 1 NepeHanpsXxeHui, Gavkepa

33 InutenbHOCTb NpoBana 070,01 10 60 +0,01 (8) -WA
HanpskeHus At,, C -.S
InybuHa npoBana HanpsKeHus £0,2 (A) -GA

34 5Un, % OT10 no 100 “10 ) G

35 InuTenbHOCTb NpepbiBaHUS 070,02 10 60 0.1 () -GA
HanpsbkeHUs Atnpep, C -..S

26 [nutenbHOCTb BpEMEHHOTO 0T 0,01 10 60 +0,01 (8) -GA
nepeHanpsxeHus Atqep, C -..S

27 KoadduumeHT BpeMeHHOro 011,000 2,0 +0,002 (A) -LA
nepeHanpsxeHuns Knep, OTH. €4, 01100014 £0,01 (A) -..S
KpaTkoBpemeHHas Ps: 1 0710,2 no 10 5 (3) A

38 |mnutenbHas P no3a Gnvkepa,

OTH. efl. 0104004 £10 () -..S
MapameTpbl 31eKTPUYECKOW MOLLHOCTH
KoadduumeHT MoLHocTH

39 |(nodbasHo u cpennuii) Kp (ko= | 07 L A0 0.1 0,01 (4) A

P/S), oTH. en, o10,1 001 -.S
£0,4 (0) pns

AKTUBHas asHas 1 TpexdasHas 070,01/ B0 0,01 hion < 1< 0,05 how;

MOLLUHOCTb P, aKTUBHas (asHas 2,0 hion 0.8 <Ikel<1 -LA

40 1 TpexdasHasn MOLHOCTb 07 0,2:Uon pi0 -..S
OCHOBHOM 4acToThl Py, BT 2,0:Usar” 0,2 (5) ans

@ 0,25<|Kp| <1 0,05 huow € 1€ 2,0 hyow;
0,8<Kpl €1
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Mpepenbl ponyckaemoi
OCHOBHO# MOrpeLHoCcTU

Ne U3mepsaembiii napameTp .D.uanasouv (abcontoTHOI A, Moaudukauma
n/n M3MepeHui .
OTHOCUTENbHOM &, %;
npuseaeHHoi yY, %)
£0,5 (8) anga
0,02 luom € 1< 0,1 ion;
0,5<1Kp| 0,8
£0,3 (8) png
0,1 fuom € 1€ 2,0 hiom;
0,5<1Kp| 0,8
£0,5 (8) onga
0,1 huom € 1€ 2,0 hom;
0,25 < |Kp| < 0,5
A _ 071 0,01 /uom RO
KTMBHAs MOLLHOCTb NPSIMON
41 |Py, HYNEBOW Py, 0BPATHOV 2,0 o +0,5 () A
P,.,, nocnenoBaTenbHocTH, BT 0T 0,2:Uson RO S
@ ’ 2,0 UH0M7)
071 0,01 /iom O
AxTnBHas dasHas u TpexdasHas 0,5 lom A
42  [MOWHOCTb N-0i rapMoHuyeckoi | OT 0,1:Uyom 0O £5,0 () _'"S
coctasnstolweit P, Bt 0,5-Usiom
0,5<|Kp| <1
£0,8 (0) png
0,02 /uom € 1 < 0,05 hom;
0,8<|singl<1
£0,5 (8) onga
0,05 luom € 1€ 2,0 huom;
OT 0,02 hyon 210 0.8 <lsin ¢l <1
PeakTBHag dasHag u
2,0 luom
TpexdasHag MowHocTb O, OT 0,2-Unon 20 *0,8 (5) ang A
43  |peakTuBHas dazHas u s 0,05 huom € 1 < 0,1 huons;
TpexdasHas MOWHOCTb 2,0Uion 0,5 < |sin | € 0,8 -5
< 0,25 < [sin @] € ’ ’
OCHOBHO YacToTbl Qy), Bap 1
£0,5 (0) pna
0,1 fuom € 1< 2,0 huom;
0,5 <|sin | £0,8
£0,8 (5) ans
0,1 hom € 1€ 2,0 hom;
0,25 < |sin | < 0,5
p . | 010,02 /om DO
€aKTMBHas E’IOLLI,HOCTb I'IpﬂMvOM 50 A
44 gl(l),an/:neeBom Qo) 06paTHOIA or 0”2 -UH::M 0 +0,8 (9) S
Qy1) [L0BaTENbHOCTH, BAp 2.0-Uyg?
PeaktneHas hasHas u or 06051_}/”"” Ao
45 TpexdasHas MOLLHOCTS n-ou | or 0”1_U”::M 20 £50 () -LA
rapMOHMYECKOW COCTaBNAOLLEN 0.5-Usn -..S
Qo B3P 0,5 < Isin gl < 1
MonHasa da3Hasa u TpexdaszHas | Ot 0,01 /v 40
46 MOLWHOCTb S, nonHas dasHaa u 2,0 lyom 0,5 () -LA
TpexdasHasi MOLWHOCTb 071 0,2-Uom BO -..S
OCHOBHOW 4acToThl S;), B-A 2,0:Uon”
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2.2.5

2.2.6

Mpepenbl ponyckaemoi
Ne [uanazon OCHOBHO# MOrpeLHoCcTU
U3mepsaembiii napameTp . (abcontoTHOI A, Moaudukauma
n/n u3MepeHui .o
OTHOCUTENbHOM &, %;
npuseaeHHoi yY, %)
MonHas MOLWHOCTb NPAMON Sy, Or 02’001_}/”“ ho A
47 |HyneBoii Sy, 06paTHOI Sy, O O,’2-L;::M 10 0,5 (8) S
nocsiefoBaTenbHOCTH, B-A 20U
MonHas dasHas 1 TpexdaszHas 070,01 /.00 RO
< < O,S'IHOM -LA
48 |MOLLHOCTb N-0M rapMOHNYECKOM £5,0 (9)
y 071 0,1 Usom BO -...S
cocTasnswoLein Sy, B-A 05U

D Mpwu pacueTe NpuBeAEHHOM NOrPELHOCTM B KAYECTBE HOPMMUPYHOLLETO 3HAYEHUS NPUHUMAETCS
HOMUHaNbHoe,

2 [InanasoHbl M3MEPEHMUS 1 NPeAebl LOMYCKAaeMbIX MOrpewHocTei ana knacca touHoctm 0,5
npeacraBfeHbl B Tabnuuax ¢ 2.4 no 2.6.

% K cpenHeKkBafpaTMYECKOMY 3HAYEHMIO HAMPSXKEHUS OTHOCST CPeAHEKBAAPATUYECKOE 3HAYEHUE
Hanps»KeHWUst OCHOBHOWM YacToTbl Uy, CpefAHeKBaApaTUYECKOE 3HAUYEHME HAMPSXKEHUS C YYETOM BCEX
CMEeKTPasbHbIX COCTABAAIOLLMX BXOAHOMO CUrHana U, cpenHee 3HaYeHWe CpefHEKBaLPATUYECKOrO 3HA4YEHUS
HanpskeHus U, (onpenensietca nyteM pacyeTta cpeaHero apudMeTnyeckoro cpeaHeKBaapaTUIeckmx
3HaYeHUN).

4 [loNONHWUTENIbHO M3MEPSAETCA MaKCMMasbHOE 3HaYeHME XapaKTepUCTHUKM 3a NepMUo BPEMEHU COrNacHo
roCT 33073-2014.

% K cpegHekBanpaTMYeCKOMY 3HAYEHMIO CWbl MEPEMEHHOrO TOKa OTHOCAT CpeAHeKBaApaTUyYeckoe
3Ha4YeHue CUbl NeEpEMEHHOIO TOKa OCHOBHOM Y4acToThbl /1), CpeAHEKBAAPATUYECKOE 3HAYEHNE CUNbI
NepeMeHHOro ToKa C y4eTOM BCEX CMEKTPaNibHbIX COCTABAAIOLLMX BXOLAHOIO CUrHana /, cpeaHee 3HaveHue
CpefHeKBaApPaTMYECKOrO 3HAYEHMS CUIbl MEPEMEHHOIO TOKA Icp (ONPeaenseTcs nyTemM pacyeTa CpesHero
apudmMeTnyeckoro cpefHeKBaapaTMYeckmMX 3HaYeHun).

% Kp = cOS ¢ NPU CUHYCOMAANBHOM CUTHANE.

" Ona moamdukaumm ESM-HV6E90 U He 6onee 1,15 Uyom

MNpepenbl OOMNYyCKaeMOM OCHOBHOM OTHOCUTENbHOW norpewHocTu ycrponcte ESM-HV
knacca ToyHoctu 0,5 npu n3MepeHnn peakTUBHOM IHEPrMM B HOPMAJbHbIX YCI0BUSX NPU
CUMMETPMYHON Tpexda3HOM Harpy3ke COOTBETCTBYIOT 3HAYEHMSAM, YKa3aHHbIM B Tabauue
2.4,

Tabnuua 2.4
0,02 fuom € 1 < 0,05+ fuom 1 +0,8
0,05 huom € 1 € lyae +0,5
0,05 fuom € 1< 0,10 fom +0,8
0,10 /uom € 1 € Nac 05 +0,5
0,20 /uom € I € lyaxc 0,25 +0,8

MNpenenbl OOMNYCKAaeMOM OCHOBHOM OTHOCMTENbHOWM MNOrpewHocTn ycrponcts ESM-HV
knacca ToyHoctn 0,5 npu uamepeHmMn peakTMBHOW 3HEPrMM Npu 0AHOMA3HOM Harpyske u
CUMMETPUM  MHOFOMA3HbIX HAMPSKEHUWA, MNPUNOXKEHHbIX K LEensaM  HanpskeHus,
COOTBETCTBYHOT 3HAYEHUSM, YKA3aHHbIM B Tabnuue 2.5.
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227

2.2.8

2.2.9

2.2.10

2.2.11

2.3

231

Tabnuua 2.5
0,05 Nuom € 1 € lyac 1 +0,5
0,10 Nuom € 1 € lvac 0,5 +0,8

CpenHuii TemnepatypHbit kKo3dduumeHT ycTponcte ESM-HV knacca touHoctn 0,5 B
TeMnepaTypHbIX NoaamanasoHax ot MuHyc 40 go natoc 70 °C npu n3aMepeHnn peakTMBHOM
3Heprum nNpsiIMOro M obpaTHOro HanpaBfieHW COOTBETCTBYET 3HAYEHMSM, YKA3aHHbIM B

Tabnuue 2.6.

Tabnuua 2.6
0,05 /hom € 1 € lyaxe 1 +0,03
0,10 /hom € 1 € lyaxc 0,5 +0,05

[Npepenbl ponyckaemon  OOMNOMHUTENbHOW MNOTPELWHOCTU  U3MEpPEeHUs, BbI3BAHHOM
M3MEHEeHWEeM TeMnepaTypbl OKpyXawwen cpeabl Ha Kaxable £10 °C oT HOpManbHbIX
ycnosui, coctasnatoT 0,5 npenenos nonyckaeMom OCHOBHOM NMOrpeLHOCTH.

[Npepenbl ponyckaemMon AONONHUTENbHOM NOrpewwHOCTH, BbiI3BaHHOW BIMSIHUEM BHELLHEro
OOHOPOAHOIO0 MOCTOSIHHOrO WM  MEPEeMEHHOr0 MarHUTHOro nonst  (CMHYCoMAanbHO
M3MEHSIOLWErocs BO BpEMEHW C YAaCTOTOM CeTU NMUTaHMS) C MarHUTHOM nHaykumen 0,5 MTn,
coctasnstoT 0,5 npeaenos 4OMNyCKaeMoM OCHOBHOW MOrPeLIHOCTM.

Camoxog yctporctea ESM Mmoandukaumm ESM-HV 6e3 Toka Harpysku oTCyTCTBYET.

MNonHas MOWHOCTb, NOTPebnsieMan Kaxxaon nociegoBaTelbHOM Lenblo ycTponcTea ESM-HV
NPV HOMUHANBbHOM 3HAaYEHUU CUIbI TOKA U HOMUHANbHOM 3HAYeHMM YacToThbl, He 6onee 0,1
BA. NonHas MOWHOCTb, NOTpebnseMasn Kaxaon napanienbHom Lenbko ycrponcrea ESM-HV
NPpY HOMWHANIBHOM 3HAYEHMUM HANPSKEHWUS U HOMUHANBHOM 3HAYE€HUM YacToTbl, He Bonee
0,1 BA.

ESM-SV

B Mmoandumkauun ESM-SV HOMUHaNbHbIE 3HAYEHUSI M3MEpPSEMbIX BXOAHbIX CUrHAN0OB TOKa
M HanpshkeHUs OnNpeaenaTcs 3a4aHHbIMM - 3HAYEHUSIMM  CWUIIbl M HanpshKeHus
3N1eKTPUYECKOro Toka 13 amManasoHa: ot 1 go 10° Moandukaumsa ESM-SV moxeT nmeTb [0
Tpex nopTtoB Ethernet, npegHasHaveHHbIX gng npuema umMdposbix NoTokoB SV. opThbl
Ethernet mMoryT 6bITb MCNONb30BaHbI 4S9 NpUeMa A0 4YeTbipex NoTokoB SV, B TOM uucne
cogepXawmx [AaHHble no Kaxpon ¢dase otgenbHo. [nga notokoB SV MoxeT ObiTb
npeaycMOTpPEHO pe3epBUpOBaHUe, MpUeM OCYLLEeCTBASETCS NOCPeACTBOM O4HOMO UM ABYX
noptoB Ethernet (oT 0OCHOBHOro W pe3epBHOro UCTOYHMKOB). [logdepXnBaeMble NOTOKM
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[aHHbIX SV256 (256 Bbibopok, yacTota auckpetmsaummn 12800 ly), SV288 (288 Bbibopok,
yactoTa amckpetusaumm 14400 lu).

2.3.2 B cnyyae npuvema HeckonbKMX MOTOKOB AAaHHbIX SV OOMKHbI BbINOAHATLCS Cneayolime
yCNoBUS:

® OTOKM UMEIT OAMHAKOBYH YaCTOTy AUCKPETU3ALMM;
e nybnukatopbl SV CUHXPOHU3MPOBAHbI C OAHOM LUKANON BPEMEHMU;

e 33JepXxkKa Mexay Bblbopkamu ¢ ogMHakoBbiMM SmpCnt pa3HbiX NOTOKOB Ha Bxoae ESM
He OO0J/KHA npeBbiwaTth 2,5 mMc.

233 OcHOBHble MeTpofiorMyeckne xapakrepuctuku yctporncts ESM moaumdukaumm ESM-SV
yCTaHoBNeHbl B Tabnuue 2.7.
Tabnuua 2.7

MNpepenbl ponyckaemMoi 0CHOBHOM
NOrpeLHoCTH
(abcontoTHOM A,
OTHOCUTENbHOM &, %;
npuseaeHHom yY, %)
£0,4 ()
ona 0,01 /uom € 1< 0,05 /uom;
0,8<|Kpl <1;rne Kp=P/S

N2 . OuanasoH
M3mepsaemblit napameTtp

n/n U3MepeHuii

£0,2 (8)
ans 0,05 fuom € 1€ 2,0 iom;
0,8<|Kpl €1
AkTuBHas TpexdasHas sHeprus
We, akTMBHas TpexdasHas £0,5 ()

1'/H M 2, '/H M
1 |3Heprus oCHOBHOM YacToTbl Wep), 8: ggu ° ;002 OQUO ns 0,02 huow € 1< 0,1+ how;
E) HOM ) HOM

AKTMBHAA 3HEprus NpamMon 0,5<1Kp| 0,8
nocnenoBatenbHOCTU Wei, KBT'Y
£0,3 ()
ona 0,1 /uom € 1< 2,0 /uom;
0,5 <|Kp| 0,8

+0,5(9)
ona 0,1 /uom € 1< 2,0 Nuom;
0,25 < |Kp| < 0,5
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Mpepenbl ponyckaemMoi OCHOBHOM
NorpeLHocTH

o

N U3mepsemsiii napameTtp .D.uanasonv (abconioTHOI A,

n/n n3MepeHuni .o
OTHOCUTENbHOM &, %;
npusegeHHon yY, %)

£0,8 (3)
ans 0,02 luow € 1< 0,05 fom;
0,8<Isingpl €1
£0,5 (9)
ona 0,05 /uom € 1< 2,0 fom;
j <
PeakTuBHas TpexdasHas 0.8 <Isin ¢l <1
anekTpuyeckas sHeprua W, £0.8 (9)

, PeaKTMBHA TpexhazHas OT 0,02 hyon 20 2,0-huom 279 0,05 lhow < 1 < 0,1+ hom:
3Heprus OCHOBHOWM 4acToTbl OT 0.2-Usgn 20 2,0-Uson 0.5 < Isin | < 0.8
Woq), peakTMBHas sHeprus
w)mo” n.ocneuosaTeanocm £0,5 (5)

@, KBap™ 081 0,1 huow < 1< 2,0 hows;
0,5 <|sin | £0,8
£0,8 (d)
ona 0,1 /uom € 1< 2,0 Nuom;
0,25 € |sin | < 0,5
CpenHekBafpaTHyeckoe

3 |3HaueHue dasHoro (MMHeirHoro) | OT 0,1 Uiom 80 2:Uom £ (0,1+0,01- |Uuow/U = 1]) (5)
HanpskeHns Uyoy, B?

CpeLHekBafpaTMyeckoe

4 |3HayYeHune HanpsaXeHUsa NpamMon 01 0,1-Unom 80 2-Usiom *(0,1+0,01" |Uuom /U = 1) (5)
nocnegoatensHoctu U,, B
CpeLHekBafpaTMyeckoe

5 3HaYeHMe HaNPSKEHUS 070 20 2-Uion £01 ()

obpatHoin U,, HyneBo U,
nocnefoBaTeNibHoCTH, B

MonoxutenbHoe OTKIOHEHHE
6 |pa3Horo (nMHeNnHoro) Ot 0 o 100 £0,1 (4)
HanpsbkeHus SUg), %

OTpuuaTtenbHoe OTKIOHEHHE
7  |da3Horo (nMHeNnHoro) 0101090 £0,1 (4)
HanpskeHna 65Uy, %

YcTaHOBMBLLIEECS OTK/IOHEHUE
8 |dasHoro (MHenHoro) 0Ot1-90 no 100 £0,1(4)
HanpsbkeHus 6Uy, %

CpenHekBaapaTMyeckoe +0,0005: Usonm (A)

3Ha4YeHue N-oM rapMoHMYEeCKOM ans Uy<0,01:Usom
9 cocTaBnsoLLen dpasHoro 0710 00 Uom

(nMHeltHoro) Hanpsxerus Uy, *5(3) ansa

(n=2...50), B Uy 20,01+ Usion

KoadduumeHT n-on

< < + 0,05 (A) ana KU(n)< 1%
rapMoOHM4YeCKOU COCTaBNgaoLEN

10 ($asHoro (MMHeMHoro) Ot 0 a0 100
+ >1%
Hanpskenus Kuw (n=2...50), % > (0) An Kupy > 1 %
KoadduumeHT nckaxeHus 0,05 (A) pna Ku<1 %
11 |cMHYyCOMAanbHOCTM KPUBOM Ot 0 po 100
HanpspkeHus Ky, % E50)pnaKu21%
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Mpepenbl ponyckaemMoi OCHOBHOM

nocnepnosatenbHoctTU Kou, %

o NOrpeLwHocTH
Ne . [nanasoH .
U3mepsemsiii napameTtp . (abconioTHOI A,
n/n n3MepeHuni .o
OTHOCUTENbHOM &, %;
npusegeHHon yY, %)
KoadpuumneHT HecumMmeTpum
12 |HanpspkeHwi no obpaTHoM Ot 0o 20 £0,15 (&)
nocnefoBatenbHoCcTU Kay, %
KoaddpuumneHt HecummeTpum
13 |HanpsKeHWI No HyneBoK 0710 no 20 0,15 (4)

14

CpenHekBafpaTHyeckoe
3HayeHue m-ou
MHTEprapMOHUYECKON
cocTaBnsoLlLen dasHoro
(nuneitHoro) Hanpsikerus Uiggmy
(m=0,5...49,5), B

O10 00 0,15-Usom

£0,005-Uson (A)
ans Un<0,01: Usom

5 (5) pns
Uisg(m) 20,01 Usom

Yron ¢azoBoro cagura Mexay

7,5

15 |da3HbIMM HaNpsXeHUIMH O1-180 po 180 £0,1 (A)
OCHOBHOW 4acToThl @y, °

16 |[Yacrota f, 'y 01425 po 57,5 0,01 (&)

17 |OTknoHeHue yacToTbl Af, 'y OT MUHYC 7,5 A0 nioc £0,01 (4)

18

CpenHekBagpaTmyeckoe
3HaYyeHMe CUJibl NEPEMEHHOTO
TokKa, AY

or 0,01'/H0M no Z,O'IHOM

% (0,1+0,005 [how /1 = 11) (8)

19

CpepHekBagpaTtuyeckoe
3HayeHue CUbl NEPEMEHHOr0
TOKa npsiMow
nocnefoBaTeNbHOCTH [,
OCHOBHOW YacToThl, A

or O,Ol'lHOM no Z,O'IHOM

+ (0,1+0,005 |IHOM// - 1|) (8)

20

CpenHekBafpaTHyeckoe
3HayYeHue CUbl MepeMEHHOro
TOKa obpaTtHol /,, HyneBo# /,
nocnefoBaTeNbHOCTM OCHOBHOM
4acToThl, A

OT10 no 2,0 /iom

£0,1(v)

CpenHekBappaTmyeckoe
3HAYeHue nN-0M rAapMOHUYECKOM

% 0,0005:/iom (A) AR5
/(n) < 0,01 /yom

nocnenosatensHocT Ky, %

21 . 010 A0 /uom
COCTaBASAOLWEN CUNbI
nepemMeHHoro Toka /), A %5 (8) pns 2 0,01 hiom
KoadduumeHTt n-on 0,05 (A) pna Kim<1 %
22 |rapMOHMYECKOW COCTaBAAOLLEN 0710 0 100
TOKa (No¢asHo) K, % £5(8) ang Kimy 21 %
KoadduumeHT nckaxeHus £0,05 (A) pna Ki<1%
23 |CMHYCOMAANbHOCTM KPUBOM TOKA Ot 0 po 100
K, % E50)pnaKiz21%
KoadduumeHt HecummeTpum
24 |Toka no obpaTHOM Ot 0po 20 £0,15 (4)
nocnepoBatenbHocTn Ky, %
KoadpuumneHT HecumMmeTpum
25 |ToKa no HynesoMu Ot 0 po 20 £0,15 (&)

26

CpenHekBagpaTmyeckoe
3HaYeHne m-oMn
MHTEprapMOoHUYeCKOoM

010 00 0,15 /o

£ 0,005 how (&) A75
/isg(m) < 0’01'/H0M

%5 (5) ans
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n/n

U3mepsemsiii napameTtp

JdunanasoH
M3MepeHun

Mpepenbl ponyckaemMoi OCHOBHOM
NorpeLHocTH
(abconioTHOI A,
OTHOCUTENbHOM &, %;
npusegeHHon yY, %)

CoCTaBnsitoLLEeN pa3HOro Toka
lsgmy (M=0,5...49,5), A

/isg(m) z Oy01 : /HOM

Yron ¢a3oBoro cagura Mexay

£0,1 (A)
119 0,1 how < 1< 2+ hom

28

Yron dasoBoro cagura mexay
(a3HbIM HaNpPsHYKEHUEM U TOKOM

OT1-180 oo 180

27 |da3HbIMM TOKaMM OCHOBHOM OT1-180 o 180
4yacToTbl @, ° £0,5 (1)
ana 0,01 /uom € 1< 0,1 /o
£0,1(4)

ona 0,1 fuom € 1€ 2 lyom

OCHOBHOM 4aCTOTbl @y, ° 1 (A)
ansa 0,01'/H0M < /< Oyl'IHOM
Yron ¢asoBoro casura Mexay 1,5 (4)

Cba3HbIM HanpsaXXeHneM n TOKOM

Ana 0,1 fuom € 1< 2 ionm

OCHOBHOM 4acToThl P;, BT

29 |NpAMON @yy;1, 0BPATHON @y, OT1-180 o 180
HYNeBOM @00 £5(4)
nocnenoBaTeNnbHoCTH, © ana 0,01 how € /< 0,1 om
Yron ¢asoBoro cagura Mexay n-
30 MW rapMOHUYECKUMMU O -180 40 180 £5 ()
cocTaBnsowmnmMmn GasHoro
HaNPSHKEHUA M TOKA @y, °
31 LnutenbHOCTb NpoBana 070,01 10 60 +0,01 (8)
HanpskeHus At,, C
27 [ny6uHa npoBana HanpsyKeHus 070 10 100 0.2 ()
6U,, %
23 [nuTenbHOCTb NpepbiBaHUs 010,02 20 60 £0.1 ()
HanpsbkeHUs Atqpep, C
24 [OnuTenbHOCTb BpEMEHHOTO 010,01 20 60 £ 0,01 (8)
nepeHanpsxeHus Atqep, C
35 KoadpduumneHT BpeMeHHoro 0T 1,0 20 2,0 £0,002 (4)
nepeHanpsXXeHus Knep, OTH. €[,
KpatkoBpeMeHHas Ps; 1
36 |pautenbHasg P no3a Gpnvkepa, 010,2 no 10 £5(5)
OTH. ef.
KoadduumeHT MowHoCTH
37 |(nodasHo u cpenHuin) Kp (Kp = Ot muHyc 1 po 1 0,01 (&)
P/S), oTH. en.”
£0,4 (d) pna
0,01 /uom £ 1< 0,05 /s0m;
0,8<|Kpls1
£0,2 (5) pns
AKkTUBHaa da3Hag 1 TpexdasHas 0,05 hhow < 1< 2,0 hiow;
MOLLHOCTb P, akTMBHas (a3Has u Ot 0,01+/ou 80 2,0 o 0.8 <IKpl <1
38 TpeX¢a3Haﬂ,MOIJJ,HOCTb O70,2:Uon 30 2,0-Uyon
0,25< |Kp| €1 £0,5 (8) onga

O,OZ'IHOM < /< 0,1'IHOM;
0,5<1Kp|<£0,8

£0,3 (8) pna
0,1 lwom € 1€ 2,0 hom;
0,5<1Kp| 0,8
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n/n

U3mepsemsiii napameTtp

JdunanasoH
M3MepeHun

Mpepenbl ponyckaemMoi OCHOBHOM
NorpeLHocTH
(abconioTHOI A,
OTHOCUTENbHOM &, %;
npusegeHHon yY, %)

£0,5 (d) pna
0,1'IH0M < Is Z,O'IHOM;
0,25 <1Kp| < 0,5

AKTMBHAs MOLLHOCTb NPSIMOM

01 0,01+ /uom 80 2,0 /om

39 |Pyy) HyneBom Py, 06paTHOM Py, 07 0.2-Unay 20 2,0-Un £0,5 ()
nocnefoBaTeNbHOCTH, BT
AkTuBHas da3Hag u TpexdasHas 01 0,01 /uom BO liom
40 |MOLWHOCTb N-0M rapMOHUYECKOW 071 0,1 Uiom 8O Usiom £5,0 ()
coctaengowen P,, Bt 0,5<|Kp| <1
£0,8 (d) pna

PeakTnBHas dasHas u
TpexdasHag MoWwHOCTb Q,
41 |peakTuBHasa da3sHas u
TpexdasHaga MOLWHOCTb
OCHOBHOM YacTotbl Oy, Bap

or 0,02'/H0M no Z,O'IHOM
or O,Z'UHoM ao Z,O'UHOM
0,25 < |sing| <1

0,02 luom € 1< 0,05+ fuom;
0,8<Isingl<1

£0,5 (d) pna
OaOS'IHOM </ Z:O'IHOM;
0,8<|sing| <1

*0,8 (8) onga
OaOS'IHOM << Oal.IHOM;
0,5 < |sin | £0,8

£0,5 (d) pna
Oyl./HOM NS Z,O'IHOM;
0,5 <|sin ¢| £ 0,8

£0,8 (d) pna
Oal'IHOM </ Z,O'IHOM;
0,25 < |sin | < 0,5

PeakTMBHaa MOLLHOCTb NPSMOiA

or O,OZ'IHOM no Z,O'IHOM

cocTaBnswLen Sy, B-A

oT O,1'UH0M 00 Uionm

Q,1,, HyneBso Q, ., 0bpaTHOM *
42 |Qiuy HY o1, OOP OT 0,2-Usgw 20 2,0-Uson 0,8 (d)
Q,¢1) NOCNE0BATENbHOCTH, Bap
PeaktBHas dasHas
Tpe:(Tbv;;aﬂ cElou:HocMTb n-oi O 0,01 haw O hiaw
43 o o 01 0,1-Usiom 80 Usiom 5,0 (5)
rapMOHWYECKOM COCTaBNSOLLEN )
0,5<|sing| <1
Q(n)’ Bap
MNonHas ¢azHag u TpexdasHas
44 MOLWHOCTb S, nonHas dasHaa u 071 0,01 /uom 80 2,0 /1iom £0,5 ()
TpexdasHasg MOLWHOCTb 071 0,2 Uiiom 80 2,0-Usiom
OCHOBHO 4acTOTbl Sy), B-A
MonHas MOLHOCTb MPAMOM Sy,
- N Ot 0,01 /uom 8O 2,0+ /uom
45 |HyneBot Sy, 06paTHOM Sy, OT 0.2 Uy 20 2,0-Usos £0,5 ()
nocnenoBaTenbHoOCcTH, B-A
MonHaa da3Has u TpexdasHas )
46 |MOWHOCTb N-OM rapMOHMYECKOM O 0,01 haw O hiam 5.0 (d)

h |-|pl4 pacyeTe I'IpVIBED,EHHOVI NOrpewHoOCT B KayeCtse HOPMMPYKOLLEro 3HAYEHNUA NPUHMNMAETCA

HOMWHaNbHOE.

2 K cpeoHeKkBagpatMYeCKOMY 3HAYEHUIO HAaNpAXXeHNAa OTHOCAT CpeaHeKBagpaTM4eCkoe 3Ha4YeHne
HanpaXxeHuna OCHOBHOWM Y4acTOThbI U(l), cpegHeKkBaopaTn4eckoe 3Ha4yeHne HanpsaXXeHna ¢ y4eToM BCex
CNEKTPA/bHbIX COCTaBNALWNUX BXOAHOIO CUTHANA U, cpeoHee 3Ha4YyeHne cpeaHeKBaapaTnyeCckoro 3Ha4yeHums
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234

2.35

2.4

241

242

2453

HanpskeHus U, (onpenensetca nyteM pacyeTta cpegHero apudMeTnyeckoro cpefHeKBapaTuyeckmx
3Ha4YEeHUN).

% [loNoNHWUTENbHO U3MEPSIETCS MAKCUMaNbHOE 3HAaYEHME XapaKTEPUCTUKM 3a NMEPUOL BPEMEHM COMNACcHO
rOCT 33073-2014.

4 K cpeaHeKBaapaTMYECKOMY 3HAYEHMIO CUJIbl MEPEMEHHOMO TOKA OTHOCAT CPEAHEKBALPATUYECKOE
3HaYeHMe CUbl MePEMEHHOrO TOKa OCHOBHOM YacToThl /1), CpeAHEKBAAPAaTUUYECKOE 3HAYEHUE CUbI
NnepeMeHHOro ToKa C y4eTOM BCEX CMEeKTPasibHbIX COCTABAAIOLMX BXOAHOIO CUrHana /, cpeaHee 3HaveHue
CpeaHeKBaLpaTUYECKOr0 3HAYEHUS CU/bl MEPEMEHHOIO TOKa /., (ONpenenseTca nyTeM pacyeta CpeaHero
apMPMETUYECKOTO CpeAHEeKBaLPATUYECKMX 3HAUEHUN).

% Kp = C0S ¢ Npu CMHYCOMAANBHOM CUTHAsE.

MNpepenbl ponyckaemMon  OOMNOMAHUTENbHOW MNOTPELWHOCTM  U3MEpPEeHUs, BbI3BAHHOM

M3MEHEHMEM TeMnepaTypbl OKpyxatowen cpefbl Ha Kaxaple *10 °C OoT HOpManbHbIX
ycnosui, coctasnaoT 0,5 npenenos gonyckaeMon OCHOBHOM NOrpeLHOCTU.

Mpenenbl fonyckaemMon AONOAHUTENBHON NOrpeLwHOCTH, BbI3BAHHOW BIMSIHUEM BHELLHEro
OLLHOPOAHOIO MOCTOSIHHOrO WMAWM NEpPEeMEHHOro MarHWTHOro nons  (CMHYCoMAanbHoO
M3MEHSAIOLErocs BO BpEMEHM C YaCTOTOM CETU MUTAHUA) C MarHMTHOM uHAykuunen 0,5 mTn,
coctasnatoT 0,5 npenenos AonyckaeMom OCHOBHOM NOrPeLIHOCTMH.

ESM-ET

HoMuMHanbHble 3HAYeHMS M3MepsSeMblX BXOOHbIX CUTHANIOB TOKA M HANpPsHKeHMs Aans
mogmdukaumm ESM-ET onpepenqatoTcs HOMMHANaMuM BbIXOOHbIX KaHANOB NMPUMEHSAEMbIX
3NEeKTPOHHbIX TpaHCHOPMaTOpPOB.

Moandukauns ESM-ET nmeert:

e 00 4 W3MepUTENbHbIX BXOAOB HAMPSKEHUS, PACCYMTAHHLIX HA MNOAK/IOYEHME K
3NEKTPOHHbIM TpaHCchOpMaTopaM HanpskeHus. HoMMHanbHble 3HAYeHUsT BXOAOHbIX
HanpshkeHumi: 200 mMB; 333 mB; 1 B; 1,625 B; 2 B; 3,25 B; 4 B unu ykasaHHble 3HAYEHUS,
pa3feneHHble Ha V3.

e 10 4 u3MepuTenbHbIX BXOLOB TOKA, PACCYMTAHHBIX HA MOAKIHOYEHUE K INEKTPOHHbLIM
TpaHcpopMaTopam Toka. HOMUHaNbHbIE 3HAYEeHUS BXOAHbIX HanpsxkeHnin: 150 mB; 200 MB;
225 mB; 333 MB; 1 B; 1,625 B; 2 B; 4 B.

MeTponormyeckne xapaktepucTnku yctporcts ESM moaundukaumm ESM-ET yctaHoBneHbl
B Tabnuue 2.8.

Tabnuua 2.8
Mpepensbl ponyckaemMoi 0CHOBHOA
Ne . JunanasoH norpewHocT! (abCoNTHOM A,
U3mepsembiii napameTtp . . T
n/n M3MepeHum OTHOCUTENbHOW 8, %; NnpuBeAeHHOM YY),
%)
MapameTpbl 3NeKTPUYECKOM 3Heprum
1 AkTMBHas anekTpuyeckas aHeprus We,| TOCT P 56750- Knacc TouHocTH:
KBT-y 2015 0,55
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Mpepenbl ponyckaemMoi OCHOBHOM
2 . OuanasoH norpewHocTk (a6conoTHOM A,
M3mepsiemblit napameTp N . .
n/n u3MepeHui OTHOCUTENbHOM 8, %; NpuBeAeHHOM yY,
%)
£1,0 (8)
ans 0,01 /ion € 1< 0,05 how;
0,8 < |Kp| £ 1;
£0,5 (3)
ang 0,05-hom € 1€ 2,0 howm;
0,8<|Kpl <1
AkTMBHas TpexdasHas sHeprus 071 0,01 /uom BO
OCHOBHOM YacToTbl We(y), aKTMBHas 2,0 luom =1,00)

2 - ’ ’ ans 0,02 luow € 1< 0,1 hom;
3Heprus NpsamMo 071 0,2-Uyom 8O 0.5 < Ko < 0.8
nocnenoBatenbHOCTU Weq, KBT Y 2,0-Usom ’ ’

£0,6 (d)
ana 0,1 hiow €15 2,0 hiow;
0,5<1|Kp| 0,8
£1,0(3)
ans 0,1 liow 1€ 2,0 Lom;
0,25 < |Kp| < 0,5
3 PeakTnBHag anektpuyeckas saHeprua | FOCT P 56750- Knacc TouyHoCTH:
W, kBap-u 2015 1,0
£1,5(3)
ona 0,02 /uom € 1< 0,05 /10um;
0,8 <|sing| <1
£1,0 (3)
ans 0,05 fuom € 1€ 2,0 vow;
0,8<Isingp| <1
PeakTuBHag TpexdasHas sHeprus 010,02 /uom BO
OCHOBHOW YacToTbl Wy, peakTneHas 2,0+ /uom £150)

4 - ’ ’ ang 0,05 fiom € 1< 0,1 hiowm;
3Heprus nNpsamo 071 0,2:Uyom BO 0.5 < Isin o] < 0.8
nocnepoBatenbHocT Woi, KBap-y 2,0 Usiom ’ ’

£1,0(3)
ana 0,1 lhow € 1< 2,0 hiom;
0,5 <|sin | £0,8
£1,5(3)
ans 0,1 /yow € 1€ 2,0 hon;
0,25 < |sin | < 0,5
MapaMeTpbl HANPSXXEHUS U CUbI NEPEMEHHOMO TOKA
CpepHekBagpatMyeckoe 3HayeHue
5 |dba3Horo (MMHeliHoro) O70,1-Uion O £ (0,2+0,01- |Usow/U - 1) (5)
2-Ubom
HanpsxeHus Uyow, B?
CpepHekBagpatTMyeckoe 3HavyeHue

6 |HanpskeHus npamoi Or Oél_(']U“” A0 +(0,2+0,01- [Uiom /U = 1]) (8)
nocneposarensHoctu Uy, B HoM
CpenHekBafpaTMyeckoe 3Ha4yeHue £0,2 (y)

7 HanpskeHus obpaTtHoi U,, HynesoMn 010 10 2-Usonm ans 0,5-Uwon € U € 2,0-Uyonm:
U, nocnepoBatensHoctu, B Kau<15 %; Kou<15 %
MonoxuTtenbHoe OTKNOHEHUe

8 |basHOro (IMHeMHOro) HanpsHKeHUs Ot 00100 £0,2 (4)
6Uw), %
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Mpepenbl ponyckaemMoi OCHOBHOM
2 . OuanasoH norpewHocTk (a6conoTHOM A,
M3mepsaemblit napameTp . . Lo
n/n u3MepeHui OTHOCUTENbHOM 8, %; NpuBeAeHHOM yY,
%)
9 OTpl/ILEaTeﬂbHoe OTKNOHEeHWe da3HOoro 07 0 510 90 £0,2 ()
(nmHenHoro) HanpskeHnus 6U., %
YcTaHOBMBLLEECS OTKNOHEHME
10 |da3HOro (IMHeHOro) HanpsXKeHus OT1-90 no 100 £0,2 (4)
6Uy, %
*0,0005-Usowm (4)
CpenHekBagpaTUYeCcKOe 3HaYeHHWe n-
; ) g ans Up<0,01: Usom
OVi rapMOHMYECKOM COCTaBNSIOLLEN
11 . 0710 10 0,5 Usom
($asHOro (MMHEeNHOro) HanpsXXeHus + 5 (5) ans
Uy (n=2...50), B w20
U(n) 20,01 UHOM
KoadduuneHT n-oi rapMoHUYECKOW % 0,05 (A) ans Kuym< 1 %
12 |cocTtaBnsiowwen GasHOro (MMHEMNHOro) Ot 0 o 50
HanpsxeHus Kyy (n=2...50), % £5 () pna Kumy 21 %
KoadduuneHT nckaxeHus 0,05 (A) pnsa Ku<1 %
13 |CMHYCOMAANbHOCTU KPUBOM Ot 0o 50
HanpsbkeHus Ky, % E50Q)pnaKy21%
KoadpdnuneHt HecummeTpum
14 |HanpseHuit No o6paTHOM 0710 no 20 £0,5(4)
P patHon. A 1719 0,5-Usan € U < 2,0-Usen
nocneposatenbHocTH Koy, %
KoadpdmuneHt HecummeTpum
15 |HanpskeHwuit No HyneBow 0710 no 20 £0,5(4)
P y . A 1719 0,5-Uson € U € 2,0-Usen
nocnepoBarensHocTn Koy, %
CpenHekBagpaTMyeckoe 3HaYeHme m- £ 0,005 Unom (4)
O UHTEpPrapMOHMYECKON ans Uy<0,01: Usom
16 |coctaBnatowen dasHoro (nMHenHoro) | 0T 0 f0 0,15 Usom
HanpshkeHuns Uiy £ 5 (3) ansa
(m=0,5...49,5), B Uisgim) 20,01 Unom
Yron ¢a3oBoro cagura Mexay
17 |dasHbIMU HanpskeHusaMu ocHoBHon | OT -180 po 180 £0,1(4)
4acToThl @y, °
18 |Yacrota f, 'y 0142,5 po 57,5 0,01 (A)
Ot MuHyc 7,5 po
1 Af, T £0,01 (A
9 |OTtknoHeHue yacToTbl Af, Iy nnioc 7.5 0,01 (A)
CpenHekBagpaTMyeckoe 3HaYeHue 0Ot 0,01 /uom BO . _
20 CUAbl NEPEMEHHOro ToKa, A% 2,0 luom # (0,240,005 [hou /1 = 11) (9)
CpenHekBafpaTMyeckoe 3Ha4yeHue
21 CUIbl MePEMEHHOro ToKa I'IpFIMOMv 0Ot 0,01 /uom BO + (0,240,005 fhou /1 - 11) (5)
nocnenoBaTeNbHOCTU /; OCHOBHOM 2,0 Liom
4yacToThl, A
CpenHekBafpaTMyeckoe 3Ha4YeHue
CUAbl NepeEMEHHOro Toka 0bpaTtHoM /s,
22 R OT 0 no 2,0 /iom £0,2 (v)
HyneBoW /, NocnenoBaTenbHOCTH
OCHOBHOW 4acToThl, A
C % 0,0005/om (A) png
pefHeKBafpaTUYeCcKoe 3HaUYeHue n- I <001/
23 |0t rapMOHMYECKOit CoCTaBAsIOLLEN OT 0 10 0,5 /uom ()= YIS Thom
/
CWUAbl NEPEMEHHOrO TOKa /), A £5(5) a5 iy > 0,01 oon
+ o)
KoadduuneHT n-o rapMoHmnyeckom 0,05 (A) Ans Kigy < 1 %
24 cocTaBnsoLer Toka (nodasHo) K, % Ot 0 Ao 50
(]
a +50) ana K >1%
KoadduuneHT nckaxeHus x A Ki<1%
25 bduu . o 0710 no 50 0,05 (&) Ans K °
CUHYCOMIANbHOCTM KpUBOW ToKa K|, %

ESM, PykoBoactso no akcnnyartaumu, ESM.422160.001 P3. Pep 02.2022

32




MeTponoquecme XapaKTeEPUCTUKM

Mpepenbl ponyckaemMoi OCHOBHOM

HyneBo# nocnepoBaTenbHOCTU Ky, %

2 . AunanasoH norpewHocTu (a6conoTHOM A,
M3mepsemblit napameTp . . Lo
n/n usMepeHui OTHOCUTENbHOM &, %; NpuBeAeHHO# yY,
%)
£E50)pnakK 21%
KoadduumneHT HeECUMMETpUM ToKa No
26 |<O20PdMU P °l 0or0po20 £0,3 (8)
obpaTHoi nocnepoBartensHocTu K, %
KoadduumneHT HeECUMMETpUM ToKa No
27 bduu P 070 110 20 £0,3 (4)

CpepHekBagpaTuyeckoe 3HaveHue m-
O UHTEpPrapMOHMYECKON

£ 0,005 /uom (A) mng
/isg(m) < O,Ol'luom

Yron ¢a3oBoro casura Mexay

28 N 01010 0,150
cocCTaBngaoen ¢a3Horo TOKa /isg(m) +5 (6) ans
m=0,5...49,5), A
( ) Iisg(m) 2 0,01 hiom
£0,1 (4)

ona 0,1 luom € 1€ 2 Lo

Yron ¢a3oBoro casura Mexay

29 |dasHbIMM TOKAaMM OCHOBHOM YactoTbl | OT-180 o 180
@, ° £0,5 (4)
ona 0,01 /uom € 1< 0,1 /om
£0,1 ()

ona 0,1 /uom € 1< 2 /yom

31

Yron ¢a3oBoro cagura Mexay
($a3zHbIM HaNpPsHKEHUEM U TOKOM
NpsIMOW @;,;, 0OPATHOM @55,
HYNEeBOM o, NOCNEA0BATENbHOCTH, °

OT1-180 oo 180

30 |dha3HbIM HaMPSHKEHUEM U TOKOM OT1-180 0 180
OCHOBHOW YaCTOThl @), ° £1(A)
ang 0,01 o € 1< 0,1 /o
£1,5 ()

ona 0,1 luom € 1€ 2 Lionm

5 (8)
aonsa 0)01'IH0M </< Oyl'IHOM

Yron ¢a3oBoro casura Mexay n-mMu

32 |rapMOHMYECKMMM COCTaBAAOLMMU OT1-180 no 180 £5(4)
(Ga3HOro HanpsKeHUs 1 TOKa Py, °
[apameTpbl NpoOBaNoB M nepeHanpsxeHun, pavkepa
33 ,g,:wzeﬂbHOCTb nposana Hanpskenmns | o 0,01 20 60 +0,01 (8)
34 |[nybuHa nposana HanpsxeHusa 6U,, %| O1 0 go 100 £1,0 ()
35 [nutenbHOCTb NpepbiBaHUS 070,02 10 60 £0.1 (1)
HanpskeHus Atqpep, C
26 [nuTenbHOCTb BpEMEHHOTO 070,01 10 60 £0,01 (8)
nepeHanpsikeHus Atqep, C
27 KoadpdununeHT BpeMeHHOro 0T 1.0 10 1.4 0,01 (A)
nepeHanpsikeHus Knep, OTH. €4,
23 KpaTkoBpeMeHHas Ps: u anuTenbHas 0T 0.4 110 4 £10 (5)
Pi: po3a dnukepa, OTH. ef.
[apaMeTpbl 31eKTpUYECKON MOLLHOCTH
39 |KoadduumeHT MowHocTK (nodasHo n| ot -1 po -0,1 £0,01 (8)
cpepHuit) Kp (Kp = P/S), OTH. en.” or0,1p01 oY
£ 0,4 (5) pns
0,01 uom € 1 < 0,05 hom;
<
OT 0,01 hon 210 0.8 <Ikel 1
AkTMBHas dasHag u TpexdasHas
zyo'/HOM
40 |MOLWHOCTb P, aKTMBHas dasHas u *0,2 (8) ang
o 01 0,2-Uom BO
TpexdasHas MOLWHOCTb OCHOBHOM 0,05 om € 1€ 2,0 lyom;
4acToThl Py, BT 2,0-Uvon 0,8 < [Kp| € 1
W 0,25 < |Ko| < 1 S < IRPIS
£0,5 (8) onga

0,02'/H0M < /< O,l'lHOM;
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MNpepenbl ponyckaemMoi 0CHOBHOM
2 Wamepsiembiii napametp OuanasoH norpewHocTk (a6conoTHOM A,
n/n M3MepeHui OTHOCUTENBHOI &, %; NpuBeAeHHOI yY,
%)
0,5<1|Kp|£0,8
£0,3 (8) ong
0,1 hiom €15 2,04 hiom;
0,5 <|Kp| £0,8
£0,5 (8) pna
0,1 lwom € 1< 2,0 hiom;
0,25 < |Kp| < 0,5
AKTMBHasi MOLLHOCTb NPAMONA Py, Or 02’001_'/”“ Ao
41 |HyneBoit Py, OGPaTHOM Py oro L’/ o £0,5 (5)
nocnefoBaTenbHoOCTH, BT Z:O-UHOM
01 0,01+ /yom O
AkTnBHas dasHag u TpexdasHas 0,5 lom
42 MOLLUHOCTb -0 rapMOHUYECKOM 01 0,1:Usom BO *5,0 (5)
cocrasnswoweit P, Bt 0,5 Usom
0,5<|Kp| <1
£0,8 (0) pna
0,02+ fuom € 1< 0,05 hom;
0,8<|singp| <1
£0,5 (8) onga
0,05 uom € 1€ 2,0 hom;
0,8<|singp| <1
PeakTuBHas da3Has 1 TpexdasHas O70,02+hon B0 .
MOLWHOCTb Q, peakTMBHas hasHas u 2,0"hon 0.8 (5) ans
43 TpexdasHasa MOWHOCTb OCHOBHOM 07 0,2:Uhou A0 0’05-/”;“ N 0<’1.I"°M;
yactoTbl Qy), BAp 0251’?;%;"(;' <1 0,5 < Isin ¢1 < 0.8
£0,5 (d) pna
0,1 lwom € 1< 2,0 hiom;
0,5 <|sin | £0,8
£0,8 (3) pns
0,1 lwom € 1< 2,0 hiom;
0,25 < |sin | < 0,5
) - 071 0,02/iom O
€aKTMBHAA MOLWHOCTb NpAMOi Q) 50/
44 |HyneBoit Q) 06paTHOM Oy o 0,’2'J:0MM 0 0,8 (8)
MocneaoBaTeNibHOCTH, Bap 2.0-Uson
010,01 /4om RO
PeakTnBHag dasHag u TpexdasHas 0,5 Jom
45 |MOLLHOCTb N-0M rApMOHUYECKOW 01 0,1-Uom BO £5,0 (5)
cocrasnswowein Q,, Bap 0,5 Usom
0,5<|sing| <1
MNMonHas da3Hag u TpexdasHas 071 0,01 /uom BO
46 MOLLHOCTb S, nonHas dasHas u 2,0 luom £0,5 (5)
TpexdasHas MOLHOCTb OCHOBHOM 071 0,2-Usom RO ’
4acTothl Sy, B-A 2,0-Unom
MonHas MOLWHOCTb MPAMOWA Sy, OT 0,01-hen 210
47 |HyneBo# Sy, 06paTHOM Sy 2 0/ o +0,5 (9)
nocnefoBaTeNnbHOCTH, B-A e
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Mpepenbl ponyckaemMoi OCHOBHOM

Ne . HdunanasoH norpewHocTk (a6conoTHOM A,
M3mepsaemblit napameTp . . Lo
n/n u3MepeHui OTHOCUTENbHOM 8, %; NpuBeAeHHOM yY,
%)
071 0,2:Usom RO
2,0'UH0M
MonHas dasHas u TpexdasHas or 06051‘}/'*0” Ao

48 |MOLWHOCTb N-0M rAPMOHMYECKOM £5,0 (9)

o OT 0,1'UH0M no
cocTaBnsioLeit Sy, B-A 0,5 Unom

Y Tpu pacueTe NpUBEAEHHOM NMOrPELIHOCTM B KAUECTBE HOPMUPYIOLLETO 3HAYEHUS NMPUHMMAETCA
HOMMWHaNbHOe.

2 K cpeaHeKBaApaTUYECKOMY 3HAUEHMIO HAMNPSXKEHWUS OTHOCAT CPEAHEKBAAPATUYECKOE 3HaYEeHHe
HanpshXeHUs OCHOBHOM YacToThbl Uy, CpeiHEKBaApaTUUECKOE 3HAYEHME HANPSHKEHUS C YHETOM BCEX
CNeKTpanbHbIX COCTABASIOWMX BXOAHOrO CUrHana U, cpefHee 3HaYeHue cpefHeKBaApaTUYeCKOro 3HayeHus
HanpshxeHus U, (onpenensieTcs nytem pacyerta cpeaHero apudMeTnyeckoro cpegHekBagpaTmyeckmx
3HaYeHUN).

% [LononHWUTENbHO U3MEPAETCS MAaKCUMAIbHOE 3HAUYEHWE XapaKTEPUCTMUKM 33 NEPUOL, BPEMEHU COTNMACHO
rocCT 33073-2014.

4 K cpepHeKBafpaTUUECKOMY 3HAUYEHMIO CUJIbI NEPEMEHHOMO TOKA OTHOCAT CPEAHEKBALPATUUECKOE
3HaYeHMe CUNbl NEPEMEHHONO TOKa OCHOBHOM YacTOThl /1), CpeAHEKBAAPATUUYECKOE 3HAYEHUNE CUbI
nepemMeHHOro ToKa € y4eTOM BCeX CMeKTPabHbIX COCTABNAIOWMX BXOAHOIO CUrHana I/, cpeaHee 3HaveHune
CpeaHeKBaLpaTUYECKOro 3HaYeHUS CUMbl MepeMeHHOro ToKa /., (onpeaenseTcs nytem pacyeta CpeaHero
apndMeTnyecKoro cpefHeKBaapaTUYeCKMX 3HAUYEHUH).

5 Kp = C0S ¢ Npu CUHYCOMAANbHOM CUTHane.

244 [Npepenbl  ponyckaeMon  AONOSHWUTENIbHOW  MOrPEeWwHOCTU  M3MEepeHus, BbI3BaHHOM
M3MEHEHMEM TeMnepaTypbl OKpyxawwen cpefabl Ha kKaxaple *10 °C OoT HOpManbHbIX
ycnosui, coctasnatoT 0,5 npenenos onyckaeMon OCHOBHOM NMOrPeLHOCTH.

245 [Npenensl nonyckaeMomn A0MNONHUTENIbHOW NOrPELHOCTH, BbI3BAHHON BAUSHUEM BHELLHErO
OOHOPOAHOrO0 MOCTOSSHHOTO WAM  MEPEMEHHOr0 MAarHWTHOro nons (CMHycouAaanbHO
M3MEHSIOLLErocsl BO BpEMEHM C YACTOTOM CETU MUTAHUS) C MarHMTHOM uHaykuuen 0,5 mTh,
coctasnaoT 0,5 npenenos AonyckaeMor OCHOBHOM MOrPeLIHOCTU.
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3

3.1

3.1.1

3.1.2

3.13

3.14

3.1.5

TexHUuyeckne XxapakTepucTukum

Ycnoeusa akcnayataumm

HopMmanbHble 1 paboumne ycnosus npuMeHeHns yctponcts ESM npueeneHsbl B Tabnmue 3.1.
Tabnmua 3.1

Temnepatypa okpyxatoLero Bo3ayxa, °C +15...+425 -40...+70"
OTHOCKTeNbHAs BNAXXHOCTb BO34yXa, % 20 98 npu +25 °C
AtMocdepHoe pasnenue, kla (MM pT. cT.) 80-106,7 (600-800) 65-106,7 (487,5-800)

* ans ycrponctea ESM ¢ mogynem mnaukaumum SHMM-4m ot Munyc 20 go natoc 55 °C

ConpoTuBneHMe U30N9UMU MeXOY KaKAOMW He3aBUCMMOMW ULenbi (ranbBaHUYECKU He
CBSI3aHHOM C APYrMMM LEnsMu) U KOPMyCcOM, COEOMHEHHbIM CO BCEMM OCTaNbHbIMU
He3aBUCUMbIMK LiensiMu, ycTpoinctea ESM 6onee 100 MOM npu HanpsikeHUU NOCTOSHHOIO
Toka 500 B.

JnekTpuyeckas NnpoYHoCTb u3onaummn yctponctea ESM coortsetctByeT TpeboBaHusm MOCT
IEC 60255-5-2014:

e J/IeKTpMYECKas U30N5LMSA MEXAY NOPTOM 3N1EKTPOMUTAHUS U KOPMYCOM BblAepXXMBaeT
6e3 noBpeXaeHUI UCMbITaTe/lbHOE HAaNPsXKeHUe AeNCTBYIOLWMM 3HaveHneM 2,0 kKB yacToTbl
50 My B TeyeHune 1 MuH;

e 3/leKTpMyeckas u3onauus Mmexay uHTepderncHoiMm uLenamu RS-485, Ethernet no
OTHOWEHMK KO BCEM OCTa/llbHbIM HE3aBUCMMBbIM LENsM M KOpNycy BblaepuBaeT 6e3
NOBPEXAEHUN UCNbITaTeNbHOE HanpsXKeHne AencTByWmnM 3HadeHneM 0,5 kB yactotbl 50
'y B TeyeHne 1 MUH;

® DJJIEKTpUHUECKaa msonauna mexay UsMeputesibHbIMU LENAMU HaNpAXEHUA U TOKa NO
OTHOWEHNK KO BCEM OCTAa/IbHbIM HE3aBUCUMbIM UENMAM U KOPMNYyCYy BblAEPXKXUBAET 6e3
I'IOBpE)K,EI,EHVIVI MCNbITAaTENbHOE HaMNpPAXKEHUNE ,EI,EVICTByIOLLI,I/IM 3HayeHunem:

— 2,0 kB yvacrotbl 50 'y B TeyeHne 1 MuH (ans mogndukauumn ESM-HV);

— 0,5 kB vactotbl 50 'y B TeveHne 1 MuH (ans mogudukauumn ESM-ET).

YctporictBa  mMogudukaumm  ESM-HV - BbigepXuBaloT  BAMsSHME  KPAaTKOBPEMEHHbIX
neperpysok, yKa3aHHbIX B Tabnuue 3.2.

Tabnuua 3.2
1 7 liom Usiom 2 15 60
2 10 Luom Usiom 1 15 -
3 40-lyom Usiom 1 1 -
4 Juom 2-Usom 1 60 -

Pexum pabotbl yctponcte ESM  HenpepbiBHbIA. [1poOoMKUTENBHOCTD HEMPEpPbIBHOM
paboTbl HEOrpaHUYEHHas.
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3.1.6
3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

3.2

Bpems rotoBHocTM npubopa k paboTte npu BkAYeHUU nutanus - 10 cek.
Bpems yctaHoBneHus paboyero pexuma (NnpeaBapuUTenpHOro nporpesa) He 6onee 5 MUH.

Hopma cpegHelt HapaboTku Ha oTka3 He MeHee 170 000 yacoB gnga moamdukaumi ESM-
HV, ESM-ET n 220 000 ona moandwmkaumm ESM-SV B ycnoBusax skcnayataumm.

Yctponctea ESM  4BngioTCa  BOCCTAHABAMBAEMbIMWU, PEMOHTUPYEMbIMU  U3LENUSIMM.
CpeoHee BpeMsa BOCCTAHOBAEHMS paboToCnocobHOro cocrtosHmua ycTponcte ESM
coctaenset He 6onee 1 vaca.

CpenHui cpok cnyxbbl He MeHee 25 nerT.

Yctponctea ESM no cteneHu 3awmTbl OT NOPaXKeHMS 3NEKTPUYECKMM TOKOM COOTBETCTBYHOT
knaccy 3awmTsl | no FOCT 12.2.091-2012.

BcTpoeHHoe nporpaMMHoe o6ecneyeHue

B yctporictee ESM ynpaBneHue paboTol BbiNOMHAET MWKPOKOHTPO/IEP, B KOTOPbIN B
npouecce W3roTOB/IEHWS  3arpykaetcs BCTPOEHHOe nporpamMmHoe obecneveHue,
ABNAOLLEECS METPONOMMYECKM 3HAYUMDbIM.

BnusHue BctpoeHHoro MO yyTeHO NpyM HOPMUPOBAHMUM METPOSIOTMYECKUX U TEXHUYECKMX
XapakTepucTuk yctponcts ESM.

BctpoeHHoe 10 annapaTHO 3alUMLWEHO OT CTyYarHbIX U NpeaHaMepPeHHbIX U3MEHEHWI, YTO
MCKNOYAeT BO3MOXHOCTb €ro HeCaHKUMOHMPOBAHHOM HACTPOMKM W BMELIATENbCTBa,
NPUBOAAWMX K WUCKAXKEHUIO pe3ynbTaTtoB uaMepeHun. Ons 3awmtbl MO npumeHstoTca
cnenyowme Mepbl: OTCYTCTBME BO3MOXHOCTU M3MeHeHUs 10 6e3 BckpbITUa nnoMbupyemon
KpbIWKKW ycTponcTea ESM, HanmMune annapaTHOM 3aWwmuTbl OT CYUTBIBAHMS MUKPOMPOrpamMMmbl
M3 NAaMATM MUKPOKOHTpoNnepa (obecneynBaeTcs BOIMOXHOCTAMU MUKPOKOHTPOJIIEPA).

NpeHTudukaunoHHsble gaHHble 10 npuBeneHbl B Tabauue 3.3.

Tabnuua 3.3
NpoeHTUPUKaLMOHHOE HauMeHoBaHue M0 ESM.Meter.mhx ESM.SVMeter.mhx
Homep Bepcum (MaeHTUDUKALMOHHBIN HoMep) 10 He Hmxe 1.0.0.0 He Huxe 1.0.0.0

Undposort naeHtndukatop MO s s

YkazaHHoe [10 9BnsgeTcs MeTponorMyecku 3Ha4YMMbIM, BCTPOEHHBIM (MHCTANIMPOBAHHbLIM)
B yctponcteo ESM. YpoBeHb 3awmTbl OT HenpefHAMEPEHHbIX W NpegHaMepeHHbIX
M3MEHEHUI — «BbICOKMI» B cooTBeTcTBMM € P 50.2.077-2014.

[na HacTponku ycTponcte ESM u cuntbiBaHUs pe3ynbTaToB M3MepeHui npenHasHavyeHo
MO «ES KoHdurypatop». aHHoe 0O He sBASeTCa METpONOrMyeckm 3Ha4YMMbIM.
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3.3 AMC

Yctponctea ESM  cooTtBeTcTBYOT TpeboBaHMAM
crangaptammn TOCT P M3K 61326-1-2014, TOCT P 51317.6.5-2006 n CTO 56947007-

29.240.044-2010, c ypoBHAMM BO34ENCTBUM, NpuBeaeHHbIMU B Tabnuue 3.4.

no >SMC,

pernaMeHTUPOBaHHbIM

Tabnuua 3.4
Ne MeTomb! M BUAb! HCTbITaHMI BenuunHbl Bo3aencTBMiM Ha NopThl ycTpoiictBa ESM
=24 B =2208B ~220B Al RS-485 | Ethernet| Kopnyc | 3asemn
1 FOCT 30804.4.11-2013 - - - - -
MpoBasnbl 1 NpepbiBaHMS
HanpsXKeHUS 371EeKTPONUTaHMS:
- NpoBanbl HanpsixxeHus Ha 0,2UHoMm | - 50c 50c
CootB. A | Coots. A
- npoBanbl HanpsixeHus Ha 0,3UHom | 1,0 ¢ 1,0c 1,0c
Coots. A Coote. A | Coots. A
- npoBanbl Hanpsxenus Ha 0,6UHom | 0,1 c 0,1c 1,0c
Coots. A CootB. A | Coots. A
- NpepbIBaHUS HaNpPsKEHUS - - 0,1c
Coots. A
F NpepbIBaHUS HAMPSXKEHUS 0,5¢ 0,5¢ 1,0c
CootB.B | CootB.B | CootB.B
- Bbibpochl HanpskeHus Ha 0,2UHom | - - 20c
Coots. A
2 [OCT P51317.4.17-2000 - - - - - -
Mynbcauum HanpsXXeHUs NUTaHUs 10% 10%
MOCTOSIHHOTO TOKA CootB. A | CooTB. A
3 OCT P 51317.4.16-2000
HW3Ko4YacToTHbIe KOHAYKTUBHbIE
nomexu 3008 3008 3008 3008 3008 3008B - -
KpaTkoBpemeHHbie 50 'y 30B 30B 30B 30B 30B 30B
OnutenbHble 50 My 30-3-3-30| 30-3-3-30| 30-3-3-30| 30-3-3-30| 30-3-3- | 30-3-3-
NnuTeNbHbIE B MONOCE YacTOT OT B B B B 308B 30B
0,015 no 150 kI'y, Coots. A
4 [OCT P51317.4.5-99 - -
MuKpocekyHAHblE UMMYNbCHbIE
nomexu 6onbLION 3Heprum
«[MpoBoA-npoBoa» 1,0 kB 4,0 kB 4,0 kB 4,0 kB 4,0 kB 2,0 kB
«[MpoBoa-3emnsa» 2,0 kB 4,0 kB 4,0 kB 4,0 kB 4,0 kB 2,0 kB
€)] €)
Coots. A
5 FOCT P 30804.4.4-2013 4,0 kB 4,0 kB 4,0 kB 4,0 kB (K) | 4,0kB 4,0 kB - 4,0 kB (K)
HaHocekyHAHbIE UMNYNbCHbIE (3) (3)
nomexu Coots. A
6 [OCT P 51317.4.12-99 3aryxatowme
MMNYAbCHbIE NOMEXMU
OanHouHble «[poBOA-NPOBOA» 2,0 kB 2,0 kB 2,0 kB 2,0 kB - - - -
OanHouHble «[poBoa-3emMns» 4,0 kB 4,0 kB 4.0 kB 4.0 kB 4.0 kB 4,0
MosTopstowmecs «lMNposoa-nposog» | 1,0 kKB 1,0 kB 1,0 kB 1,0 kB ) KB(3)
MosTopstowmecs «MpoBoa-3emns» 2,5 kB 2,5 kB 2,5 kB 2,5 kB - -
2,5 kB 2,5
(3) KB(3)
Coots. A
7 TOCT P51317.4.6-99
KoHayKkTBHbIE MOMexu B AnanasoHe | 10 B 10B 10B 10 B (K) 10B(3)| 10B(3) | - 10B
ot 0,15 no 80 Mly, CootB. A
8 [OCT P 51317.4.14-2000 - - £20% - - - - -
Kone6aHus HanpsbkeHus B ceTu Coots. A
BNEKTPONMUTaHMA NepeM. ToKa
9 IOCT P 51317.4.28-2000 - - £15% - - - - -
M3MeHeHWe 4acToTbl CeTu lc
BnekTponuTaHusa nepem. Toka Coots. A
10[FOCT 30804.4.13-2013 - - Knacc 3 - - - - -
McKaxeHne CMHYCoMAaNnbHOCTH *25%
HanpsKeHWs 31eKTponuT-x CootB. A
117OCT 30804.3.2-2013. dMuccus - - Knacc A - - - - -
FrapMOHMYECKMX COCTaBASAIOWMX TOKA CooTB.
B CETb 3/1eKTPONUTaHMS
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3.4

341

3.4.2

Ne MeTomb! 1 BUAb! HCTILITaHMi BenuunHbl BO34eNCTBMIA Ha NOpThI ycTpoiicTBa ESM
=24 B =2208B ~220B Al RS-485 | Ethernet| Kopnyc | 3asemn
12[OCT 30804.3.3-2013. KonebaHus - - PST<1, - - - - -
HanpsxeHna u Gnaunkep, Bbi3biBaeMble PLT<0,65
B CETM 3NeKTpONUTaHUs CootB.
137OCT 30804.4.2-2013 - - - - - - -
DnekTpoctatnyeckue paspagbl (3CP)
HemnocpeacTBEHHO Ha Kopryca, C
MHTepBanamu Mexay umnynocamm 10
c 6 kB
KKOHTaKTHbIA pa3pag» 8 kB
«BO3AYLUHbIV pa3psaa» Coorts.
14[OCT P 50648-94 MarHuTHble nong | - - - - - - -
NpoMmbineHHoM yactoTbl (MMMY) B
TPEX B3aMMHO-NepNeHaNKYNSPHbIX 100 A/m
MI0CKOCTAX 1000
InAnTENBHO A/M
KpaTKOBpEMEHHO 3 ¢ CootB. A
15[OCT P 50649-94 UmnynbcHble - - - - - - 1000 -
MarHuTHble nons (UMI1) B Tpéx A/M
B3aMMHO-NepneHanKyNspHbIX Coots. A
nnockocTax
16[OCT 30804.4.3-2013 - - - - - - -
PanuouacToTHOe 3neKTpoMarHuTHoe
none (PYMM) 10 B/m
80-1000) Mly, 10 B/m
800-960) Ml'y 10 B/m
1400-2000) MI'y, Coots. A
17[OCT P 50652-94 3atyxaiowwee - - - - - 100 A/m
MMNy/IbCHOE MarHUTHOe nose B Tpex Coots. A
B3aMMHO-NEPNEHANKYNSPHBIX
N1ocKOCTAX
18['OCT 30805.22-2013 Knacc A Knacc A Knacc A - - - - -
BMUCCUS MHOYCTPUANTBHBIX CooTB. CooTB. CooTB.
panmonomex B nonoce yactot ot 0,15
Ino 30 Mly,
BMUCCUA MHAYCTPUANBHBIX - - - - - - KnaccA| -
paguonomMex B nosoce Yyactot Coorts.
ot 30 no 1000 Ml
K) - nomexa nopaercs yepes 3neKTPOMArHUTHbIE KNeLwy;
J) - noMexa NoAaeTcs Ha 3KpaH kabens;
Al — aHanoroBble BXxoAbl Moandukaummn ESM-HV;
£220B, ~220B - nopTbl 31eKTpONMTaHUS NOCTOSIHHOTO M NEPEMEHHOIO TOKa

BcTpoeHHble Yacbl

YctponcTtea ESM ocHalleHbl YacaMu peanbHOro BpeMeHU B BUAE OTAENbHOW MUKPOCXEMBI,
BK/IIOYAIOLLLEN IHEPrOHEe3aBUCUMYIO ONEPaTUBHYI NaMSTb AN XPaHeHWs AaHHbIX. Hannyme
4acoB MO3BOJNIIET MPUCBaMBATb METKM €OMHOr0 BPEMEHWM 3anMUCIM B XYpHanax Mu
nepefaBatb MapameTpbl MNOCPEACTBOM CTaHAAPTHbLIX MPOTOKOSIOB C METKaMW BPEMEHMW.
Yacet ESM  pomkHbl  nepuoaMyeckM  CUMHXPOHWM3MPOBATbCA  Ans  obecnedvyeHus
LLOCTOBEPHOCTM METOK BPEMEHM.

B cnyyae HenmcnpaBHOCTM BCTPOEHHbIX YacoB, ESM BbIBOAMT cooTBeTCTBYOLWEE COOOLEHME
B AMAarHocTuke (noapobHee cM. B nyHKTe 9 HacTosawero P2).

CMHXpPOHM3ALMS BHYTPEHHMX 4acoB YycTpoictB ESM npousBoauTCcs no cneaylowmm
NpPOTOKONAM:

e [OCT P M3K 60870-5-101-2006 (RS-485, Ethernet);
e [OCT P M3K 60870-5-104-2004 (Ethernet);
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e (CMNOO>C (RS-485, Ethernet);
e SNTP (Ethernet; oT 0CHOBHOrO MK pe3epBHOro cepeepa);
e COOCTBEHHbIN NpoTOKON cyeTumka (RS-485, Ethernet, USB).

BbibOp MCTOYHMKA CMHXPOHM3aUMM 4acoB ocywecTeagetrcs ¢ nomowbto [0 «ES
KOHUrypatop». CuHXpoHM3auma no cobctseHHomy npotokony u CMOLO3C nponssoamtca
BCeraa, BHe 3aBUCMMOCTM OT 3a[aHHbIX HACTPOEK.

3453 OTKNOHEeHMe BpeMEeHW BHYTPEHHUX 4acoB YycTporcTBa ESM npu Hanuuum BHewHen
CMHXPOHU3aLMKN cocTaBnsieT He 6onee £1 mc. [pn OTCYTCTBMM BHELIHEN CUMHXPOHM3aLMK
OTK/IOHEHWE BPEMEHM BHYTPEHHMX YacoB ycTponcTea ESM He npesbiwaeT 0,4 ¢/cyTku.

344 [uTaHMe 4acoB OCYLLECTBNSETCS OT AaBTOHOMHOMO MUCTOYHMKA 3Heprum - batapeun. ESM
OCYLLEeCTBASET MOHUTOPUHT HaNpsKeHUs 6aTapen 1 Npu CHUXKEHUM ero 3HaYeHUs MeHee
2,5 B BbIBOAMT B AMArHOCTUKE COOTBETCTBYHOLLEE NpeaynpexaeHue.

3.5 MuTaHue ycTpoimcTBa
TpeboBaHMS K UCTOYHMKY NUTaHUS ans yctponcte ESM npuseaeHbl B Tabnnue 3.5.

Tabnuua 3.5

Ona mopudpumkaumui ESM-...-220-...

[nana3oH BXOLHOro HanpsKeHWUs NepPeMEHHOro ToKa Lenen NMTaHms ~100...265 B, 45...55 Ty,
[nana3oH BXOLHOro Hanps»KeHMUs MOCTOSIHHOMO TOKA Lenen NUTaHus =120..370B
MoTpebnseMas MOWHOCTb MO LEenu NuTaHMs He Bonee 10 B-A
Ona mopudpumkaumuii ESM-...-24-...
[1ana3oH BXOLHOro Hanps»KeHMs MOCTOSIHHOMO TOKa Lienel NUTaHms =18..36 B
MoTpebnseMas MOWHOCTb NO LEMNU NUTaHUS He Bonee 10 Br
[na ycrpoiictea ESM ¢ Moaynem uHaukaumm
MoTpebnseMas MOWHOCTb NO LENU NUTaHUS He Bonee 19 B-A

3.5.1 [lonycTumbI nepepbiB B MUTaHUMM C COXpaHeHweM paboTtocnocobHoCTM npubopa ang

mMoamndukaumm ESM-...-220 He 6onee 200 mc.

3.5.2 [py nNUTaHUM OT MNOCTOSIHHOrO MCTOYHMKA Toka ESM obecneumBaeT COXpaHHOCTb
TEXHUYECKMX U MEeTPOJSIOrMYECKMX XapaKTEPUCTUK Npu 0OPaTHOM MONSAPHOCTU NUTAHMA
(«nepenontocoBKa»).

3.5.3 lNyckoBon TOK BCex mogudukaumi ESM He npesbliwaer 16 A B TeyeHne 1 MKC.

PekomMeHpaumMn no BbIGOPY HOMMHANBLHOIO TOKA ABTOMATMYECKOrO BbIK/KOYaTens
npuseneHbl B Tabaunue 3.6.

Tabnuua 3.6
ESM-...-220-... ESM-...-24-...
1-2 1-2 1
3-5 3-4 2
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6-8 5-6 3
9-10 7-8 4
11-20 9-12 6
20-25 13-21 10

lMpuMmeyaHue: 3HauveHus npuBedeHbl AN aBToOMaTMyeckux BbikatovaTenen Schneider Electric iC60N
XapakTepncTmnka «C».

354 O603HayeHne kneMM nuTaHus yctponcte ESM npepcrasneHo Huxe B Tabnuue 3.7.
Tabnuua 3.7
ESM-...-220-...
ESM-...-24-...
0603HaueHue CeTb NepeMeHHOro Toka HanpsbkeHnem 100...265
CeTb MOCTOSAHHOrO HaNpPSAXKeHUs
uenu NUTaHusa B~, 45...55 'y, unu NOCTOSSHHOrO HaNpsXKeHUs 18..36 B=
120...370 B=
@ 3awuTHOe 3asemnenue (PE) 3awumTHOe 3asemneHue (PE)
N/- Hentpanb (N) an oTpuuatenbHas Lenb NUTaHUS oTpuuaTeNbHasg Lenb NUTaHWUs
LI-I- dasa (L) uam nonoxutenbHas Lenb NUTaHUS NONIOXUTENbHAA LeNb MUTaHUS
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4

4.1

411

4.1.2

413

414

415

YCcTpoMCcTBO U PYHKLUOHAJIbHbIE BO3MOXHOCTHU

OcHOBHbIe cBeaeHud

MpuHumn pericteua yctponcts ESM 3akntoyaetcs B 06paboTke BXOAHbIX CUTHANOB TOKA U
HanpsKeHus, NOCTYnalLWmMX B AHANOrOBOM MAM UMGPOBOM BMAEe (B 3aBMCMMOCTM OT
mMoaMduKaumm), C NOCNeAyLWMM BblYMCIEHMEM NAapaMeTPOB M nepenayvert NoslyYeHHbIX
3HavyeHunn no undposbiM nHTepdencaM RS-485, Ethernet n USB.

B mogudwmkaumax ESM-HV u ESM-ET BxogHble aHanoroBbie CWUrHasbl 4Yepes Lenu
COrnacoBaHusl MoCTynawT Ha Bxoabl AL, kKoTopbii mpom3BoaMT aHanoro-uudposoe
npeobpasoBaHue nsMepsieMbix 3HayeHui. [lanee nonyyeHHble 3HAYEHUS NepeaatTcs Ha
undpoBon curHanbHbii npoueccop (DSP), koTtopbit o6ecneunBaeT 06paboTKy AaHHbIX NO
[ABYM anroputMam:

e «MepneHHble U3MEPEHUS» — BbIYUCIEHME U YCPEOHEHUE MAPAMETPOB 3EKTPUYECKOM
ceTm C noMowb uudposoro ¢unetpa anutensHocTbto 200 Mc (bunbTp pabotaer
«NPUMbIKAIOWMM OKHOMY®); MpU nepefavye AaHHbIX MO BCEM MPOTOKOAAM 3HAYEHUN
n3MepeHui obHosnsTCa Kaxablie 200 mc.

e «bbICTpble U3MepeHMSI» — BbIYMCIIEHUE U YCPEAHEHME NAPAMETPOB 3/1IEKTPUYECKON CETH
C nomolbio umndposoro dunbTpa Ha HacTpaneaeMoM uHTepsane 20, 40, 60, ..., 400 mc
(bunbTp paboTaeT «CKOMb3AWMM OKHOM»); B 3TOM C/yyae 3HAYEeHWUS W3MepeHUN
obHoBnsitoTca Kaxgble 20 MC. [aHHbIM anropuTM HemoCTyneH An8 pacyeTa 3HAYeHWUM
3Hepruu, nokasatenem KayecCTBa WM BbICWUMX FAPMOHMYECKMX COCTaBASKLWMX TOKa W
HanpsKeHMs.

Bbibop anroputma ocywectenseTtcsa npu Hactponke B [10 «ES Kondurypatop».

MNocne DSP u3smepeHus noctynatoT Ha mMukpokoHTponnep (MK), koTopbii obecneunBaeT
0OMeH JAaHHbIMU C BHELWIHUMM CUCTEMAMM U yNpaBieHne paboTow yCTpoMnCTBa.

B moaudpukaumm ESM-SV  BxogHble CcurHanbl MOCTynatwT B uUudpoBOM BUAE
HenocpeacTBEHHO HA CUrHaNbHbIM npoueccop. Llenn cornacoBanusa n AL oTcyTCcTBY!HOT.
MpuHuUMN gencTema aHanormyeH mogmudukaumam ESM-HV n ESM-ET.

CrpykTypHas cxema yctponcts ESM-HV n ESM-ET npuseneHa Ha pucyHke 4.1.
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Uc u U nur srew.

Pucyrok 4.1. CrpykTypHas cxema yctporictea ESM-HV

[anbBaHW4YeCKM pas3BsizaHHble UMHTepdencbl RS-485 peannsoBaHbl C  NOMOLLbIO
npeobpasosatenent uHtepdericos MN1, MN2. UnTepdencol Ethernet peannsoBaHbl ¢
nomoLbio Mnkpocxemsol Ethernet-kommyTtartopa.

[Ona  xpaHeHus  KoHburypaumm,  cnyxebHon  mHPopmaumu,  KanMOpOBOYHbBIX
KO3 OUUMEHTOB, NMPUPALLEHUI AaKTUBHOM U PEAKTMBHOM 3HEPruwu, XypHaNoB cobbITUI B
yctponctBax ESM  npepycmoTpeHa 3HeproHesaBMCMMAs namatb, obecneymBarowas
ANUTENbHOE  XpaHeHWe nNpu  OTCYTCTBMM  INEKTPONUTAHMA M 3alMLWEHHas  OT
HeCaHKLMOHMPOBAHHOIrO M3MeHeHus. ESM ocyuwectenser nepuognyeckyto NpoBepky Ha
LeNIOCTHOCTb 3HEProHe3aBUCUMOM NaMaTU C GuUKcaumen pesynbTaToB TeCTUPOBAHUS B
XXYPHan cobbITUIA.

Ycrponcteo ESM nmeet ctopoxesor TarMep (watchdog).

Moaynu pacwimpeHus

[na BBOA3/BbIBOAA [AMCKPETHbIX CurHanos B ESM ucnonb3yoTcs BHewHue moaynu
pacwupeHms SJHMB-1.
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T (R JISSS O U Ty I 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

DI1 DI2 DI3 DI4 DIS DIé +24V DIC

RS-485-2  NMUTAHUE
LAN

12345 678D11 23 ere (D

0ES POOD G § o0
- o0

910111213 141516024 5 6 RS1 RS2
DI DO

12312
DI &1ErE

Sotlo ]
456 3R

RS

Y=g
MOZAY/b AUCKPETHOTO
BBOAA-BbIBOAA

= 3HMB-1
DO1 D02 D03

12 13 14 15 16 17 3 45 6 7 8 9 10

K ogHomy ESM ponyckaetcsa nogkntoyats fo 4 mogynen JHMB-1. CymmapHo ESM MoxeT
06paboTaTtb 00 64 AUCKPETHbIX CUIHAMOB.

OHMB-1 nopgkntovatoTcsa K ntobomy us nHtepdencos RS-485 - COM-1 nam COM-2.

MogpobHyto nHpopmaumio 06 yctporcteax JHMB-1 cm. B PykoBoacTee no akcnayataumm

2HMB.423000.001.
4.3 NUHTepdencbl U NPOTOKOJIbl 0O6MEHa AaHHbIMU
431 YctpoincTtea ESM nopaepxmBatoT npoTokoibl 06MeHa aaHHbiMK: Modbus TCP/RTU, FOCT P

M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004, Coa>C, M3K 61850-8-1
(onunoHanbHo), a Takxke RS-TCP (ckBo3HOM KaHan).

43.2 B yctpoinictBax ESM moryT 6biTb LOCTYMHbI Cneaytowme nHTepdencsl:

Pt = ATl
mart meter g A mart meter EH[‘

ESM-...-A2E2 ESM-...-A2E4

1112 13
@ N Us

la b Ic /a Ua Ub Uc Un la b Ic 7a Ua Ub Uc Un
123456YA78910 123456YA7591D

USB

RS-485-1, RS-485-2
2 Moprta Ethernet
100Base-T

2 [0OMONHUTENbHbIX
MNopTa Ethernet
100Base-T
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433

434

435

HasHaueHune uHtepdercos ESM:

«COM-1»

(pasbem RJ-45)
«COM-2» c nutaHuem
(pasbem RJ-45)
«LAN1» n «LAN2»
(pasbembl RJ-45)
«LAN3» 1 «<LAN4»
(pasbembl RJ-45)

UsB

A2E2 A2E4
RS-485
(KOHUrypauMOHHbIN /MHPOPMALMOHHBIN)
RS-485 c nutanuem
(KOHUrypaUMOHHbIM /MHDOPMALMOHHBIN)
Ethernet
(KOHUrypauMOHHbIN /MHDOPMALMOHHBIN)
Ethernet
(KOHbUIrypaUMOHHBIN /MHPOPMALMOHHDIN)
KoH@UrypaLMoHHbIM NOpT, NPOCMOTP AaHHbIX, 0OHOBNEHME
mMukponporpamm, USB-COM pexum.

PacnnHoBka nHtepdencos ESM:

COM-1
(RS-485)

COM-2
(RS-485)

Ethernet

RX+ (Receive Data+)
RX- (Receive Data-)

[
un
=

=
[

MMMYbCHBIMA BbIXO4 1,2 1
A (data+) 7 i B il
B (data-)
GND
MutaHne SHMU: +24 B 1,2 = -
Mutanmne JHMU: 0 B 3,4 (i i I
A (data+) 7
B (data-) 8 I l l
GND 5
TX+ (Transmit Data+) 1 ’ l l
TX- (Transmit Data-) 2 s N

3

6

UuTepdeiicbl RS-485: COM-1, COM-2
[locTynHble NpoTOKONbI 0BMeHa:

e Modbus RTU;
e (CINOAODC;

e [OCT P M3K 60870-5-101-2006.

Nutepdeinc «COM-1» peanu3oBaH B Buae pasbema RJ-45, Ha KOTOpOM MOMMMO NUHOB C

MHTephENCHBIMU LLensMU PacnonoXXeH MMMYAbCHbIN BbIXOA.

NuTtepdenc «COM-2» KOHCTPYKTMBHO peanu3oBaH B BuAe ABYX pa3beMoB: RJ-45 Ha

NNLLEBOM CTOPOHE YCTPOMCTBA U MPYXXMHHbIE KOHTAKTbl Ha 3aAHEN CTOPOHE, Ha KOTOPbIX

KpoMeé nnHoB C MHTepd)EVICHbIMM uenamMm BbiBeAEHblI NMHbI C HaNpsa>XXeHnem +24 B= pns

NMUTaHNA BHELWHUX MO,EI,yfIEVI MHOAUKaUNN.

He pekomeHAayeTCs MCMONb30BaTbh BCTPOEHHbIN MCTOYHMK 24 B= ESM gns nutanma SJHMUA,
ecnm anuHa kabens npesbiwaetr 20 meTpos. [pu 60abWKMX PacCTOAHUS HEOHXO0AMMO

yCTaHaBNMBaTb OTAE/NbHbIA UCTOYHUK 24 B= ons nutaHua nHaukaTopa.
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436

UuTepdeiicbl Ethernet: LAN 1-

4

Ckopoctb 06meHa 100 Mbut/cek. JocTynHo 4 cokeTa. [1ng Kaxaoro COKeTa HacTpamMBaeTcs

npotokon, TCP-nopr, IP-agpec pa3speweHHOro knneHTa. loaaepxxvBaeMble NPpOTOKOIbI:

FOCT P M3K 60870-5-104-2004

Mepepaya TeKyWMX W3MEpEHWI, HakomneHHon 3Hepruu, TC, TV,
CMHXPOHU3ALLMA BPEMEHM

FOCT P M3K 60870-5-101-2006
yepes UDP

Mepepaya TeKyWMX W3MEpPEHWI, HakKomneHHon 3Hepruu, TC, TY,
CMHXPOHU3aL S BpEMEHMU

CraHpapTHble dyHKUMM: nepepadva Tekylwmx usmepenun, TC, TY,
HaKOMNEeHHOM 3Heprum,

Modbus TCP/RTU .
Monb3oBaTenbckue GyHKUMK: Nepefayda cpe3oB 3Heprum, npopunen
MOLLIHOCTM, XXYPHANO0B, CUHXPOHM3ALMSA BDEMEHU
Mepepaya TEKYLMX U3MEPEHUI, HAKOMIEHHOM 3HEpruun, npodunemn
cnomsc pen, y p p pod

MOLLHOCTU, XYpHANOB, CUHXPOHM3aLMSI BpEMEHMU

M3K 61850-8-1 ed. 1, 2 (onums)

MNepenava TEKYWMUX U3MEPEHWUI, HaKOMIEHHOW 3Heprun, TC, TY

SNTP v4

CUHXPOHM3aLMS BPEMEHM

RSTP PesepBupoBaHue nepenayn faHHbIX

PRP PesepBupoBaHue nepenayn AaHHbIX

FTP lNepepaya oT4eTOB NO KAYecTBy

RS-TCP MNpoTtokon poctyna u3 cetu Ethernet K yctpoicTBam Ha wnHe RS-485

Bce noptbl LAN nmetoT oamH obwmin IP-appec.

Pexxumbl paboTtbl noptos LAN:

e be3 NpoTOKO/MIOB pe3epBUMPOBAHUS (PEXMM KOMMYTATOPa)

Server /
- Workstation
Switch
LAN3|LAN1 LAN1 LAN3 | LAN1, LAN3| LAN1
LAN4|LAN2 bt L AN2 LAN4| LAN2 LAN4| LAN2
ESM ESM ESM ESM

LAN ‘

Moptel ESM pabotatoT B pexume KOMMyTatopa. [onyckaeTtcs nogknatoyeHue nobbix

CTOPOHHUX YCTPOMCTB AN OpraHusauMu NokanbHon ceTu. KonuyectBo YCTPOMCTB He

OrpaHun4eHo.

e PesepsupoBaHue RSTP
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Server /
RSTP Switch Workstation
(]
i | G T i
ESM ESM ESM ESM

Bcé ceteBoe ob6opymoBaHve [O/MKHO noppepxmBaTth npoTtokon RSTP. Yawe Bcero
MCNosb3yeTcs obbeguHeHWe YCTPOMCTB B KOMbLO. MakcuManbHoe konuyectBo ESM B
KOJibLLe C O4HM KOMMYTATopoM 39 wr.

e PesepsupoBaHue PRP

Server /
Workstation

[] SAN Server /
Workstation
RedBox
] mim] jm DAN
LAN A LAN B
Switch1 [~ N\ Switch 2

LAN3| LAN1

YLang|Lan2

ESM
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43.7

438

439

4.4

441

44.2

lNpotokon PRP no3songet nepenasatb AaHHble 0T ESM ogHoBpeMeHHO B ABe ceTu nibon
npousBonbHOW Tomonormn. B kaxpabin  Ethernet-naker yctponctBo pobasnsiet
cneumanbHbin - Ter Redundancy Control Trailer (RCT), Bce paHHble BblAAOTCA
OOHOBpPEMEHHO no obeuM ceTaM K OAHOMY MojyyaTtento. BblwecTosiwmi ypoBeHb
MPUHUMAET MakeTbl M OTOpacbiBaeT TOT, KOTOPbIM MpUILIEN BTOPbIM WMAM ABNSETCS
HeKoppeKkTHbIM. TakuM 06pasoM, Npu HEUCNpaBHOCTU CeTeBOro 060OpyAOBaHUS UAU
obpbiBe KaHana CBA3M NepepbiBa B nepefave AaHHbIX He MpOoM30MnaeT.

MopTtbl LAN-1, LAN-3 pa6oTatot B cetn A, noptbl LAN-2, LAN-4 B ceTn B.

-~

UuTepdeiic USB

CnyxebHbit uHTepderic. NpenHasHaveH ons KOHOUIypMpoBaHMUS, MPOCMOTPA U3MEPSEMbIX
napaMeTpoB, XXYPHANOB COObITUMA, AMATHOCTUKKU, OOHOBNEHUS MUKpOMporpaMMmbl. MoxeT
TakXKe MCNosib30BaTbCa Ans paboTbl B pexunme npo3payHbii nopt USB-COM (BHewwHUM
nHtepdenc - RS-485 ESM) — Tak HasbiBaeMbir «USB-COM pexumy.

Bbibop mapameTpoB nopToB, @ Takke MPOTOKOM0B npou3BoauTcs ¢ nomouwbto M0 «ES
KoHdurypatop»

Bbibop npoTtokona Ans Kaxaoro nopra OCYLLECTBASEeTCH MHAUBKUAYANbHO, T.€. BO3MOXHO,
KaK HasMymne 0MHAKOBbIX NMPOTOKONOB 0OMEHA HA Pa3HbIX NOPTaX, TaK U UX pasnnyume.

HacTtpoiku nHtepdeincos No yMoAYaHuo:
COM-1, COM-2: Modbus RTU, ckopoctb 19200 6uT/cek, yeTHocTb None, agpec 1;

Ethernet: IP 192.168.0.10, npotokonsl Modbus RTU (TCP-nopt 502), M3K-60870-104
(TCP-nopt 2404).

YYET 3n1eKTpo3Heprum

Yctponctea ESM no3BongtOT BbINOAHATb MHOMOTapUdHbIN yyeT 3Heprum B 8 TapudHbIX
30Hax, no 255 tmnam pgHen B 255 ce3oHax, obecneymBaldT BeAEHWE HE3aBMCUMbIX
MacCMBOB ABYX npodwunen C KOHPUrypupyeMbiMM napaMeTpamMnm U BpPEMEHEM
MHTErpUPOBaHUS:

e 1,2,3,4,5,6,10,12,15, 20, 30 cekyHz;

e 1,2,3,4,5,6,10,12, 15, 20, 30 MuHyT;

e 12,3 4,6,8,12, 24 yaca.

Yctpoiictea ESM no3BonstoT ocylecTBASTb yYeT 3N1eKTPO3IHEPrumn Ha MHTEPBaNax BpEMEHMU,

Ha KOTOpbIX OblM HApyweHbl TPe6OBaHUA K HOPMaM Ka4yecTBa 3N1EKTPOIHEPIMM B CUCTEMAX
3NeKTpOoCHabXeHns obero HazHaveHus, yctaHosneHHble B TOCT 32144-2013.
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4453 [nybuHa XpaHeHWs NpPUPALLEHWA aKTMBHOM M PEaKTUBHOM 3MEKTPO3HEPrun (npuem,
oTAaya):

e npodunb 1 - 5904 3anucent (123 gHs ong nonyyvacosbix npodunent);
e npodwunb 2 - 1536 3anucen;

e 33 CYyTKM - 366 3anucen;

e 3a Mecau - 120 3anucein.

[na npodunen 1 n 2 moryT 3aaaBaTbCsi MPOM3BOJIbHbIE MPOAOIKUTENBHOCTb (M3 NEepeyHs
B N. 4.4.1) n Habop paHHbIX (N0bble 4 napaMeTpa Ans Kaxaoro npodung).

444 KonuyectBo cpe3oB 3Heprum (CyMMapHoO v no Tapudam) C HApaCTalLWMM MUTOrOM,
XpaHAWMXCS B NnaMatn ESM:

e CyTOYHble cpe3bl — 14 3anucen;
e MecsiyHble cpe3bl — 12 3anucen;

® [0OO0Bble CPpE3bl — 4 3anucw.

445 [nuTenbHOCTb COXPaHEHUs AaHHbIX 06 YYTEHHOW 3Hepruu, NapameTpoB HACTPOMKKU NpU
OTK/IIOY4EHHOM NUTaHMK He MeHee 20 ner.

446 MNepeyeHb coBMectuMoro ¢ ESM MO AMNUC KY3:

lNpuneM gaHHbIX B 06bEME, HE0OXOAUMOM AN8
BbINOMHEHWUS OCHOBHbIX dyHKUMIA AUNC KY3 (Yuer).
3ak/nitoyeHne o pesynbTatax TeCTUPOBAHUSA
npencTaBieHo Ha canTe.

«Mupamuaa 2.0», «MNupammupa-Cetun» cnoasc

ycna SM 160-02M cnoasC  VYver
«AnbdalleHTp» cnoasC  VYyer
Mopaep)kaHo CYUTbIBAHME MOSHOIO Habopa AaHHbIX,
«[MK 3Heprocdepa 8.1» Modbus  conoctaBumoro c ESM Test, B ToM uncnie
cyuTbiBaHMe otyeToB MKD.
«Teneckon+» Modbus  Yuet
yCnna RTU-325 Modbus  Yuet
4.5 XXypHanbl co6bITUN
45.1 ESM npoun3BoauT 3anmncb CobbITUIA B CBOM XXYPHAnbI:
BkJi/oTkn DO
Bkn/otkn DI
1 LVCKPETHbIX CUFHANOB 1000 RO SGEEE
BKJ1/0TKN Jloruka
Bkn/otkn GOOSE
BKJ1/0TKN [IMarHocTuka
2 aBTOpM3aLMM 100 Yposewb pocryna 1(2/3)

YposeHb goctyna 1(2/3). Owmnbka
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45.2

453

4.6

46.1

46.2

46.3

3  owwuboK aBTOpM3aLMM 100 ABTOpM3aums 3a610KMpOBaHa
4  cOpOoCOB faHHbIX N0 HaKoMAeHHOM 3Heprun 10 CHpocC cYETUMKOB 3HEPTUU
5  cHbpocoB AaHHbIX No Npodunio 10 Cbpoc npodunei aHeprum
nepesarpy3ok, BKNHOYEHUS U BbIKHOYEHUS repesarpys«a
6 P PY30K, 100 BkntoyeHue
npubopa
BbikntoueHue
M3MEHEHUI KannbpoBOUHbIX
7 P 10 3anucb KanMBPOBOYHbIX KOIDDULMEHTOB
Ko3dbduuUMeHTOB
MepeHanpsxeHue

BbIX0[3/BO3BpaTa HanpsbkeHun no dasam
8 33 BEPXHIOK/HUXKHIOW NpenebHO 100
LOMNYCTUMYI0 TpaHuLy

KoHeL nepeHanpskeHus

MpoBan HanpsxeHus

KoHeu, npoBana HanpsxeHus
Koppekumnsa BpemeHun

CWHXPOHM3aLMS BPEMEHU
O6HoBNEHME NPOLUMBKM

0OHOBIEHMS NPOLUMBKM, U3MEHEHUS 10 MN3meHeHHne HacTpoek
HacTpoek/napons N3MeHeHue napons

Cbpoc naponeit

3anMcb NONPABOYHbIX KO3 OULMEHTOB

9  CMHXPOHM3aLMK BPEMEHMU 100

10

M3MEHEHUA METPOJIOTNMYeCKnX

11 10 o
K03 dumumeHTOB 3anMcb HOMMHAJbHbIX 3Ha4YeHUn SV
N TecTMpoBaHue 3HeproHe3aBUCUMON
12 TtecTMpoBaHMA 3HeproHesaBucmMMon namsatn 31
namsaTu
13 cbpoc xypHanos 10 Cbpoc xypHana

3anucb COBLITUI B XXYPHANbl NMPOUCXOAUT LMKIMYECKU (N0 Kpyry), Npu nepenosiHeHuu
)XYpHana camble CTapble 3anucu CTUPAKOTCS.

Kaxgon 3anucu npncBanBaeTca Me€TKa BpeMeHU C TOYHOCTbKO A0 1l cs XypHane
nepe3arpysok un oo 1 MC BO BCeX OCTaNbHbIX XypHanax.

MOHUTOPUHI KauecTBa 3/3

OnuMoHanbHO, HA OCHOBAHWUM CTAaTUCTMYECKOro aHanu3a K3 ycrponcrtea ESM nossonsitot
dbopMuMpoBaTb NPOTOKON NpOBEPKM KayecTBa B cootBeTcTBum ¢ FOCT 33073-2014.

[poTokonbl xpaHaTca B Buae “.html dannos, JOCTYN K KOTOPbIM OCYLIECTBASETCH Yyepes
npotokon FTP (npumep otyeta cM. B [punoxenun B). CTpykTypa ampekTopui Ha FTP-

cepsepe:

roga MecaL

il
FTP://192.168.0.10H Quality_reports 2019 12
2018 ‘ 11 ‘
I I
|
|
|

20191230_210000-20191231_210000_mr.html

YYYMMDD_hhmmss-YYYMMDD_hhmmss_xx.html
BpeMs Havana BpeMSs OKOHYaHMs /
oTyeta oTyera

€Hb
31
30

1 gr — oT4eT Mo Kayectsy /

H 20191230_210000-20191231_210000_gr.html
‘ mr — OTYEeT N0 MapKMPOBaHHbLIM OAHHbIM

[lng BO3MOXHOCTM 3anuCK, XpaHEeHMs W [OCTyna KO BCeM oTyeTaMm, Heobxoaumo
MCNonb3oBaTb Npubop ¢ fononHutTenbHon namatoto (onumsa SD8G.esm). B 3Tom cnyyae B
namatm  npubopa MOryT XPaHWUTbCS CYTOYHblE MPOTOKONbI MPOBEPKM  KayecTBa
3nekTpo3Hepruu 3a nocnegHue 10 ner.
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464

4.6.5

4.6.6

4.6.7

46.8

469

4.6.10

4.7

471

[na 3anucu otyeToB HEO6X0AUMO HaCTpOUTb BpEMA CTapTa 3anncu, Npoao/IXKXUTENbHOCTb
0T4€Ta U HOMMHANIbHOE HanpsaxxeHune KOHTpOﬂMpVEMOI‘/JI CETU.

HoMWHanbHOe HanpskeHue 33paeTcs C y4eToM KO3IPOUUMEHTOB TpaHcpopMaumm u
efnHUL, u3MmepeHus. [ng 4yeTbipexnpoBOAHOM CXeMbl MOAKAYEHUS 33[aéTca dasHoe
HanpsxeHue, oag TpPeXNPOBOAHOM — JIMHENHOE.

BpeMs cTapTa 3anmcu u NpoLoMKUTENBHOCTb OTYETA HACTPAMBAKOTCA C AUCKPETHOCTbIO B 1
MWUHYTY. PekomeHayemasi NpoaoO/MKUTENbHOCTb OoTyeTa — 1 CyTKM (MPOAOIKUTENbHOCTb
nHTepsana ycpeaHeHus 600 c, kon-Bo nHTepBanos — 144).

B npotokone kayectsa (qr) popmupyoTca Tabaunubl, OTpaXkatowme cnegyowme pesynbrarhbl
U3MEPEHUI:

® OTK/IOHEHNE HaNPAXEHUA;

OTK/TIOHEHWNE YaCTOThl;

KO3(DPUUMEHT HECUMMETPUN HANPSHKEHMI MO 06pPATHOM NOCNEeA0BaTENbHOCTH;

KO3(pPULMEHT HECUMMETPUM HANPSHKEHUIN NO HYSIEBOM NOCNES0BATENbHOCTHU;

e CyMMapHble KO3IhOPUUMEHTbl rApMOHUYECKMX COCTaBASoWMX $asHbix (MexaydasHbIX)
HanpsXXeHuu;

e K03hOPUUMEHTbI TAPMOHUYECKMX COCTABAALWMX Pa3HbIX (MexaydasHbIX) HANPSHXKEHUN
nopsagka n;

® 4Yucno nepeHanmeeHMﬁ Nno MakKCMMaNbHOMY HaNpsa>XXeHUto U ONINTENbHOCTb;
® YUC/IO NpoOBasoB NO OCTATOYHOMY HanpaXeHUK U JNNUTENbHOCTD;,

e YUCNIO NPEPLIBAHMI HANPSXKEHWI MO OCTATOYHOMY HAMPSKEHWUIO U AIUTENbHOCTD.

B npoTtokone MapkMpoBaHHbIX AaHHbIX (Mr) dopMUpyOTCS TabnuLbl, OTpaXKaoLMe KON-BO
MapKMPOBAHHbIX AAHHbIX MO KaXAow dase. MapkupoBaHMe AaHHbIX OCYLLECTBASETCS Npwu
npoBanax HanpsKeHus, NnepeHanpsKeHun, NpepbiBaHUU NUTAHUSI.

Bce MeTkM 1 3HayeHMs BpeMeHu B oTyeTe MOryT 6biTb 3anucaHbl B dopmate UTC mnun B
NOKaNbHOM BPEMEHM.

Pacuer nokaszatener KayectBa MNPOBOAMTCS HA OCHOBE (a3HbIX HANPSHKEHWW B
YeTbIpeEXMPOBOAHON CXEMe TMOAKNIYEHMS W N0  JIMHEMHbIM  HAMpsHXKeHUIM B
TPexnpoBOAHOM CXeMe.

ESM-ET: HU3KOoypoBHEBbIE BXOAbI

MoaknoyeHne u3MepuTeNbHbIX Lenern OT 3NEKTPOHHbIX TpaHCHOPMATOPOB TOKa W
HanpshkeHMs MNpoOM3BOOMTCS K HM3KOypOoBHeBbiM Bxogam ET1, ET2, ET3, ET4,
npeacTaBAsowmx cobon 3KpaHMPOBAHHbIE pa3beMbl RJ-45.
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la,Ua

Ic, Uc

PucyHok 4.2. MNopakntoyeHne 3neKTPOHHbIX TPAHCHOPMATOPOB U APYrMX aHANOMMYHbIX AaTYMKoB K ESM-ET

4.7.2

PacnnHoBka pasbvemoB RJ-45 gns nogknoyeHms nameputenbHbix gatumkoB K ESM hw 3.2

BbinosiIHeHa B cooTBeTcTBMU C |IEC 61869-6. CxeMa noaknoyeHmne K Aatymkam Toka Tuna

LPCT npuBeneHa B Tabnuue 4.1. CxeMa NOAKNHOYEHME K OATYMKAM TOKA TMMA «KaTyLlKa

Porosckoro» (Moandukaummn ESM-ET9X n ESM-ETX9) npuseneHa B Tabnuue 4.3.
Tabnuua 4.1. PacnuHoBka Bxopos ESM-ET annapatHoi Bepcumn hw 3.2 (kpome ESM-ET9X u ESM-ETX9).

AGND
V+
TV-
TV+
V_
TA+
TA-

ET1
ET2
ET3

0 N O LT AN

Tabnuua 4.2. PacnuHoeku BxoaoB ESM-ET9X n ESM-ETX9 annapatHoi Bepcuun hw 3.2.

1 AGND

2 -

3 -
Eg 4 TA-
ET3  ° TA+

6 -

7 TV+

8 V-

3a3eMieHue JaTumka (3KpaH kabens)

MutaHne patumka +12 B
Bxop, kaHanoB HanpseHus
Mutanune patumka -12 B

Bxop, kaHanoB Toka

3a3emreHue gaTuuka (3KpaH kabens)

Bxop, kaHanoB Toka

Bxopn kaHanos HanpsaXeHuns

B 1abn. 4.3 npencrasneHa pacnuHoBka ESM-ET npepbiaylimMx annapatHbiX BEPCUN.
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473

4.7.4

4.7.5

47.6

Tabnuua 4.3. OnucaHue pacnMHoBkKM BxoaoB ESM-ET npeablaylimx annapaTHbIX BEPCUIA.

hw 1.2 - hw 2.1 hw 3.0 - hw 3.1

1 TA- AGND

2 TA+ AGND

3 - TA-
A -
ET3 5 TV- TV-

6 TV+ TV+

7 V+ V+

8 V- V-

KaHanbl HanpspkeHUs MOryT MMeTb HOMMHa/bHble 3HAYEHMS BXOAHbIX HanpskeHwuii: 200
MB; 333 mMB; 1 B; 1,625 B; 2 B; 3,25; 4 B nnu ykasaHHble 3Ha4YeHUS, pa3geneHHble Ha V3.

KaHanbl TOKa MOryT UMeTb HOMMHANbHbIE 3HAYEHWUSI BXOAHbIX HanpskeHui: 150 mMB; 200
MB; 225 MB; 333 MB; 1 B; 1,625 B; 2 B.

HoMuHanbHble 3HaYeHMs YKa3biBAOTCS B YCIOBHOM 0603HAaYeHMM Npu 3aKase.
MakcumanbHoe pabouee HanpskeHne 12 B; MakcMManbHas eMkocTb Bxoga — 10 nd.

Ilna paboTbl C AaTyMkaMM ToKa TMMA «KaTylka PoroBckoro» AOCTyneH MpOrpaMMHbIN
MHTEerpaTop CUrHana.

B yctporictBax ESM-ET HOMWHanbHbie 3HAa4YE€HMS HU3KOYPOBHEBbIX BXOAHbIX CUTHAJNIOB
NepecymTbiBaOTCA K HOMUHANbHbIM 3HaveHnam 57,7 B u 5 A ona @asHbix Hanps>keHnn u
TOKOB COOTBETCTBEHHO.

[lna nepeBofa 3Ha4YeHUIM K MEPBUYHBIM BEIMYMHAM HEOOXOAMMO 3a4aTb KOIDPUUMEHTDI
npeobpasoBaHus no Toky u Hanpsxenuto B M0 «ES Kondurypatop» (puc. 4.3).
KoadduruneHTbl paccumTbiBaOTCS NO CleayrLWmm Gopmynam:

k. = UprUESM' o IprUESM
Y 57,70, Y50,

k — koadPuumeHT npeobpazoBaHMs HANPSHKEHUSI/TOKA;

Upr = nepBMYHOE 3HaYeHne HanpskeHus, B;

l,r — NEpBUYHOE 3HAYEHME TOKA, A;

Usr — BTOpUYHOE 3HaYyeHne HM3KOYpPOBHEBOIO BbIXOAA AATYMKa, B;
Uesv = HOMMHANbHOE HaNpshXKeHne HM3KoypoBHeBOro Bxoaa ESM, B.

Hanpumep, anga moandukaumm ESM-ET75 3HaueHne Hu3KoypoBHEBOro curHana 2 B ans
KaHanoB Toka ByneT coOTBETCTBOBATb 5 A, 3HaYeHMe HM3KOypoBHeBOro curHana 1 B gng
KaHanoB HanpskeHus bypeT cooteBeTcTtBOBaTh 57,7 B. lNpu MCnonb3oBaHUM OATYMKOB C
xapaktepuctnkamm U, = 10000, Us = 1, I, = 80, Us, = 2 ko3dPpuumeHTol npeobpasoBaHns
6yayT cneayrowumMu:
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_ UpTUESM _ 10000-1 IprUESM _ 80-2 _

k, = = =173,31; k; = = =16
Y 577U, 57,7-1 ' 5 U, 5-2
KDSIJJHJHLLHEHTI:I TpaHCHopMaUMA M e0WHWUE] M3MEepEHWA:
TOKa 16,000 = (A e
HEMpAXEHMA 173,310 = |8 e
PucyHok 4.3. Hactpoiika koapduumeHTos ang ESM-ET B M0 «ES KoHdurypatop».
4.7.7 CTpyKTypHble ~ cxeMbl nogknoyeHus  moaudukaumm ESM-ET K 31eKTPOHHbLIM

TpaHchopMaTopaM TOKA U HanpskeHus npueeaeHbl B [punoxeHun A3,

4.8 ESM-SV: npuém notokos M3K 61850 9-2

48.1 MNoaokntoyeHne ESM-SV k wuHe npouecca npousBoauTca yepes uHtepdercol SV input:

SV256 (la, Ib, Ic, Ua, Ub, Uc)

r"' IEC 61850-9-2 'j

SV256 (la, Ua, Ib, Ub, Ic, Uc)

Merging Unit

PucyHok 4.4
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48.2

483

484

Moandukaumns ESM-SV nogaepxusaet npném 40 4 NOTOKOB C YAaCTOTOM BbIDOPKK 256 mnn
288 Toyek Ha nepuog (B cootBeTcTBUM MIK 61869-9). Kaxabii M3 NOTOKOB COAEPXKMUT B
cebe paHHble no 4 Tokam (la, Ib, Ic, In) u 4 HanpsxkeHuam (Ua, Ub, Uc, Un). [ns o6paboTtku
M3MepeHui MOryT UCNONb30BaTbCS AAHHbIE U3 Pa3HbIX NMOTOKOB, HaNnpuMep, GasHble TOKM
M3 NepBOro NOTOKa, Pa3Hble HaNpPsKeHUs U3 BTOPOrO U T.N.

[na kKoppekTHOM 06paboTKM M3MepeHur U XpaHeHus 3Heprum B ESM-SV npu Hanagke
330a10TC HOMMHANbHbIE 3HAYEHUS MO TOKY W HAMPSHXKEHUIO AN KOHTPOAMPYEMOro
npucoeamHeHus. Bce paHHbie MO 3HeEpPrUSM M NPOPUASAM  MOLLHOCTM XPAHATCS B
MaclTabupoBaHHOM Buae. MacwTabHbI KOIGOUUMEHT AN SHEPTUM 3aBUCUT OT 3a4aHHBIX
HOMWHANOB NPUCOEANHEHMS, ero TekyLlee 3HaveHue BbiBoamTca B 10 «ES KoHdurypaTtop»
n «ESM Test».

BHuMaHue: YcTaHOBKA HOMMHA/bHBIX 3HAYeHWI No TOKY M HanpskeHuto B ESM-SV Bcerga conposoxpaercs
CcHpOCOM HAKOMMEHHOM 3HEPTUM, XKYPHANOB CPE30B 3HEPTUM U Npodmnet MOLLHOCTK.

Moandukaums ESM-SV nopnepxvBaeT pesepBMpOBaHME BXOAAWMX MNOTOKOB. [lpu
HacTpoMKe YCTPOMCTBA YKa3blBAOTCS OCHOBHblEe M pe3epBHble NapamMeTpbl MOTOKOB,
KoTopble HeobxoaMMO MCNonb30BaTb B pacyete. [lpMMepbl HAcTporkmu 06paboTKM
BXOAALWMX NOTOKOB NPUBEAEHbI HUXKE:

Mook 1 Motok 2 MoTtok 3 Motok 1 MNoTok 2 MNMoTok 3
la OCHOBHOW  pe3epBHbIN - la OCHOBHOW - pe3epBHbIN
Ib OCHOBHOW  pe3epBHbIN = Ib OCHOBHOW = pe3epBHbIN
Ic OCHOBHOW  pe3epBHbIN - lc OCHOBHOW - pe3epBHbIN
In OCHOBHOM  pe3epBHbIi - In OCHOBHOW - pe3epBHbIN
Ua OCHOBHOM  pe3epBHbIi - Ua - OCHOBHOW pe3epBHbIN
Ub OCHOBHOM  pe3epBHbIi - Ub - OCHOBHOW pe3epBHbIN
Uc OCHOBHOM  pe3epBHbIi - Uc - OCHOBHOWM pe3epBHbIN
Un OCHOBHOM  pe3epBHbIi - Un - OCHOBHOWM pe3epBHbIN

Mo YMONYaHUIO BbIYMC/IEHME NAPAMETPOB NMPOU3BOAUTCA HA OCHOBE AAHHbIX, OTMEYEHHbIX
KaK OCHOBHblE, pe3epBHbIE UTHOPUPYIOTCA. B ciyyae, ecnn oT OCHOBHOMO NOTOKA He 6blNo
NoNy4eHo ABa MakeTa MOAPAA WMAM B WM3MEPEHMAX BbICTaBAeHbl dnaru (oTcyTcTBME
CMHXPOHM3aLMK, TECT U ApP.), NPOUCXOAUT NEPEKITHOYEHME HA PE3EPBHbIE AaHHbIE. MaKeTbl
OT pe3epBHOro notoka 6yayT o6pabaTbiBaTbCa C HOMEpa, C/ledyHLIero 3a HOMEpPOM
nocnegHero o6paboTaHHOrO NakeTa OT OCHOBHOIO, YTO MCK/OYAET MOTEPH AaHHbIX. MNpu
BOCCTaHOBJ/IEHUM OCHOBHOMO NoToka ESM aBTOMaTMyeckn NepeknoUumnTCs Ha Hero.
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“ ~\
MNepexniovenne ¢ PE3EPBHOro NOTOKa

\ Ha OCHOBHOR

H eT " B Teuennn nocnegne cexynas G aa

> WH GAMH W3 NOTOKOD .
S OcHonHOro Gnoxa we npepusancn,
T HET 0WnBoX CYETUNKOn Nakeras

HET ~Bee notoku OcHosHoro Bnoka™ ﬂa
— MMEIOT OAMO M TO Xe
. 3HBYEHME CUHXPOHW3ALUMK

MCnonL30BaHyue pezepeHoro
Gnoxa notokos

Ucnonb3oBanue pe3epeHoro|
Gnoxa noTokos

~“CreneHb CHHXPOHUIALMH ™

HE XyWe CTenenu
CHHXPOHH3ALNK

HeT ~ ocHosHoro Brioxa notokos

Wcnons3oeakne pe3epeHoro)
6noxa noTtokoa

PucyHok 4.5. Anroputm pesepBupoBaHUs NOTOKOB SV.

49 TenecurHanusauusa

pesepeHoro Bnoxa -~

Sy Aa

Mepexniouente Ha
UENONBIOBAHKE
QCHOBHOrO BNOXa NOTOKOS

491 MaKcuMManbHOe KOMIMYEeCTBO OOGbEKTOB TeNecurHanuMsauuu, GHopMUpYeMbIX OAHUM

ycTtponcteoM ESM, coctaBnset 64 curHana. B 3To 4nMcno BXOAAT COCTOSIHUS AUCKPETHbIX

BXO40B 1 BbIXOO0B Mou,yneﬁ pacwmnpeHund, yCtaBkn, HaCTpanBaeMasa N10rnka, ouarHoCTmnka,

nognucka Ha GOOSE.

49.2 MNpn M3MeHeHWUM COCTOSHMI NOOro AMCKPETHOrO CUrHana CobblTUS PerucTpupyroTcs,

NMPUCBAaNBAETCA METKa BpPEMEHU U 3a¢)MKCMpOBaHHO€' COCTOAHME TOTOBO ON4 nepegaym no

noptaM RS-485, Ethernet. TO4HOCTb NPMCBOEHUSA METKMU BpeEMEHU - 1 MC.

493 ESM noppepxxvBaet nepefayvy COCTOSIHUMA AUCKPETHbIX CUTHANIOB B paMKaX MPOTOKO/OB:

e [OCT P M3K 60870-5-101-2006, TOCT P M3K 60870-5-104-2004 B Buae Single point

(1 v 30 TMNbI KappoB).
e Modbus RTU/TCP no komaHgam 01, 02.
e M3K 61850-8-1 B Buage SPS n DPC.

4.10 TeneynpasneHue

4101 ESM noppepxxuBaeT BbiNoNIHEHWE KOMaHA TY No NpoTokonam:
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4.10.2

4.10.3

4.11

4111

4.11.2

41153

e [OCT P M3K 60870-5-101-2006, NOCT P M3K 60870-5-104-2004 B Buae Single
command (<45>), Double command (<46>).

[na Single command (<45>) ynpaBneHve nponsBoanTCS OAHMUM OUCKPETHBIM BbIXOAOM: MO
komaHae BKJ1 pene 3ambikaeTcs, npu koManae OTKJ/1 — pasmbikaeTcs;

Ins Double command (<46>) ynpaBneHve nNpou3BOAMUTCS NApoW BbIXOAOB: MO KOMaHAe
BKJ1, oTnpaBneHHon Ha nwbon M3 agpecos, oTHocswmxcsa K nape DO, 3ambikaetcs
HeyeTHbIM Bbixog, No koMaHae OTKJ/1 - yeTHbIn. ECAn y BbIXOAQ HET NAPHOrO KOHTAKTa,
komaHaa OTKJT perncTBoBaTh He Oyaer.

e Modbus RTU/TCP no komaHge 05. Mo komaHae BKJ1 3ambikaeTcs COOTBETCTBYHOLLEE
pene, no komaHge OTKJT - pa3smbikaeTcs. Pene octaeTcs 3aMKHYTbIM Ha BpeMS, yKa3aHHOe
Mpu HacTporike (N0 YMOMYaHUIO — 5 cekyHA), TakKe AOCTYMHO MOCTOSIHHOE yAepXKaHue
BbIX0a A0 MOSy4YEeHUS KOMaHAbl HA pa3MblKaHMe.

e M3K-61850-8-1, momenb ynpasneHus «SBO with enhanced security» gns napel
BbIXO0B; ANs TeneynpaBneHns HeobxoaMmMo npeaBapmuTENbHO ONMCaTb KOMMYTALMOHHbIN
annapat yepes 10 B paszpene «KKOMMyTaLUMOHHbIE annapaTbl».

Mo ymMonuaHuio ABa BbIX04a M3 O4HOM Napbl HE MOTYT ObITb 3aMKHYTbl OAHOBPEMEHHO, NP
3aMblKaHMe NepBOro aBTOMaTUYECKM PAa3OMKHETCS BTOPOE M HAao60poT. [1ns BO3MOXHOCTH
HEe3aBMCMMOrO yNpaBiieHNs HeO6X0AMMO BKJTHOUMUTb COOTBETCTBYHOLLYIO HAaCTPOMKY.

Ecnv pns QMCKpeTHOro BbIXOA4A@ HACTPOEHO YC/oBMe cpabaTbiBaHWME MO JIOTMYECKOMY
BbIpaXEHMIO, TENEeynpaBiieHNe AAaHHbIM BbIXOA0M HEAO0CTYMHO.

Jloruyeckue Bbipa)keHus

B ESM poctynHbl ansg Hactporkn 64 DIO — AMCKPeTHbIX CMrHanoB, Ha KOTOpble MOryT
Ha3HayaTbCd AMarHoctmka, BHewHue DI u DO, ycTaBku, norMyeckue BblpaKEHUS WU
noanuckn GOOSE. McTOYHMKAMKM OAHHBIX A9 NOTMYECKUX BbIPAXEHUM MOTYT CNYXWUTb
nto6bie DIO, B TOM uncne n apyroe norMyeckoe BblpaxKeHue.

Pe3ynbTaT N10rMYecKkoro BblpaxeHust MOXeT ObITb NepefaH no NbomMy NoaaepKMBaeEMOMY
NPOTOKONY HAa BEPXHMI ypoBeHb B BMAe TC MAn MCNONb30BaH B Ka4eCTBE YMpaBAstOLLErO
BO34EMCTBUS HA AUCKPETHbIN BbIXOA,.

[na nornyeckux BblpaxeHU AOCTYMHbI QYHKLUM:
e U (AND);

e WA (OR);

e HE (NOT);

e Tanmep (TIMER), MoxeT ObiTb Tpex BMAOB — Ha BK/IOYEHWE, HA OTKIOYEHME, HA
BKNOYEHMeE U oTKtoueHune. [MpogomkmtenbHocTb oT 1 go 65535 mc.
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4114

4.12

4121

e Kayvectso (VALID) - npoBepka kayecTBa AMCKpeTHOM WHbopmaumm (1 - kKayectBo
AMCKPETHOro CUrHana akTyanbHo, O - HeakTyanbHo).

N3 OCHOBHbIX GYHKUMIA COCTaBAATCA Apyrve 6onee CNOXHble JIOTMYeCcKUe 3/1eMEHTHI
(XOR, NOR, NAND, XNOR u ap).

Jlornyeckme BblpaXKeHUSI MOMYT  MCNOMb3YKOTCA AN BbIMNOJHEHUS  MPOrPaMMHbIX
onepaTMBHbIX ONOKMPOBOK, aBTOMaTM3auuu nepeknoyeHnn (ABP), ynpaBneHus
Pa3NNYHBIMKU CUCTEMAMU U Ap.

HaCTpOVIKM O6pa6OTKM KayeCTBa MNO3BONIAKOT OUEHMBATb aKTya/llbHOCTb AOUCKPETHbIX
CUTHANOB, NCMNOJIb3yEMbIX B Ka4€CTBE MCTOYHUKOB A1 NOTMYECKOI0O Bblpa>XeHU4.

[lna HacTpoWiku NOrMkKM ucnonb3yetcs rpadpuueckuin mHtepdenc B nporpamme «ES
KoHndurypatop». OH npencrasnset cobon pabouyo 06nacTb, Ha KOTOpPYH A06aBNAKOTCS
noruyeckue GyHKumu (8o 32 Ha oguH DIO) n 06beanHAOTCA CBA3AMM.

HycrpetHeii curnan Tun curHana TNorvueckoe Beipaxetne e
1 Ouartocika
Ormcanne | |
2GOOSE
3 D1 3HMB-1-16/6 (2)
4 DI2 3HMB-1-16/6 (2)

5013 3HMB-1-16/6 (2) x| [2] IEIH KN Pesynotar | || Yaamam

6 DI4 3HMB-1-16/6 2)
7 DIS 3HMB-1-16/6 2)
2 GOOSE “
VALID

OBpaboTka KavecTsa Mo noruke ~

8 Yeraeka Ua
5 Yeraeka Ub

10 Noruyeckoe BbipaxeHue

3 DI1 3HMB-1-16/6 (2)
10 Norwyeckoe BLIpaxeHne

4 DI2 3HMB-1-16/6 (2)

8 Ycraska Ua TIMER
- “
TIMER
100
9 ¥eraexa Ub —

[oBasnts

¥ nanuTs nocneaHii

PucyHok 4.6. lNpumep NorMyeckoro BblpaXKeHus.

MNMoopobHee onucaHuMe HacTporikn cMm. B pykoBoactee K [10 «ES KoHdwurypatop»
(2HMMN.411187.002 110).

MMNynbCHbIN BbIXOA,

[Ona ocywectBneHns nosepkn Bce moaudukaumm ESM umeT MMNOYAbCHbIM BbiXog,
KOTOpbIX BbiBeAeH Ha NuHbl 1 1 2 nHtepdenca COM-1. 3HaueHne NOCTOAHHON cyeTYmnKa
HacTpamBaemoe, no ymonyaHuwo 10000 umn./kBT-u. JanHa umnynbca HacTpaMBaemas, no
ymonyanuto 500 mc.
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4122 XapakTepuCcTUMKM MMNYNbCHOMO BbIXOAa NpuBeLeHbl B Tabn. 4.4.
Tabnuua 4.4. XapakTepmucTUKM UMMYNbCHOMO BbIXOLA

Tun TeeppoTenbHoe pene (SSR)
MakcumanbHoe HanpsikeHue 24 B
MakcuManbHbIi TOK 0,1A

ConpoTuBneHue B 3aMKHYTOM COCTOSIHUM 50 Om

4123 OnuMoHaNbHO MMMNYNbCHBIA BbIXOL MOXHO MCMONb30BaTb KaK BCTPOEHHbIW AMUCKPETHbIN
BbIX04, Hanpumep, 415 BblAayun 06Lero CMrHana HeMCnpaBHOCTY.
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Moay b MHAMKaLMK

5 Moaynb MHAUKauuun

YctponctBo ESM MoOXeT KOMNAEKTOBAaTbCS MOAYNEM WHOMKAUMM, KOTOPbIM OCHALLEH
3KpaHOM 419 OTOBpaXKeHus pe3ynbTaTOB M3MEPEeHWM, PacyeToB, apXMBHbIX OAHHbLIX M
Apyron uHdopmaLumu.

Mpumeuanue: MNporpamMMHoe obecneyeHne U nHTepPenc Moayns UHAMKALMUM NOCTOSHHO
COBEpLUEHCTBYETCS U [OMNOHSAETCS HOBbIMU MYHKLMOHANbHBIMU BO3MOXHOCTSMU. [poussoanTens
ocTaBniseT 3a co60M NpaBo BHOCUTL U3MeHeHMs Be3 yBeaoMeHUs noTpebutenen.

[na ESM BbinyckaeTcs ABa TMMNa BHELWHUX OUCMNEEB:

IHMU-4m SHMWU-7

= 3HMU-4m

MOAYNb MHAUKAUWUM

OCHOBHbIe TEXHUYECKME XapaKTePUCTUKKN AUCNIeeB npmMBeaeHbl B Taba. 5.1.

Tabnuua 5.1. TexHnyeckmne xapakTepucTuku gucnnees.

Oucnnen 4,3" ugetHon TFT c ceHcopHoOM 2,42" MoHOXpOMHbIM OLED,

naHenbto, paspeweHune 480x272  paspeweHue 128x64
Tun n npotokon nHtepdeica RS-485 (Modbus RTU)
CkopocTb 06MeHa, but/c 9600, 19200, 38400
HanpseHue nutaHusg, B= 18...36
MakcumanbHag notpebnsemas 5
MOLLHOCTb, B-A
Pabouunit nnanasoH TemMnepaTtyp, o o
o AISTISSOH TENMREPITYP 120 10 +55 °C 40 10 +55 °C
KoHCcTpykTMBHOE 06BbEAMHEHME C
ESM ecTb

120 x 120 x 49 96 x 96 x 74

Kopnyc: BLL, mm (nnactumk, I1P30) (nnactuk, 1P40)
Pa3smep otBepcTus B naHenu ans 111 x 111 91 x 91

YCTaHOBKU, MM

MonHoe onucaHuMe  Mogynei  MHOMKaUMM CM. B PYKOBOACTBE MO  3KCNyaTauuu
«9HMIN.422953.001 PI».
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KoMnneKkTHoCTb

6 KoMnNneKTHOCTb

B koMnnekT nocraeku ycrpoiictea ESM Bxoaar:

- YcTponcTeo nsmeputenbHoe MHOrodyHKUMOHanbHoe ESM

- ®opmynap ESM.422160.001 @O

- Kpbiwka nnombuposoyuHas PC1015

- CD(DVD) (BkntouaeTt pykoBOACTBO No 3kcnnyaTauun ESM.422160.001
P3, meTtoguky nosepku ESM.422160.001 MI1, nporpammHoe
obecneyeHme n UHOOPMALMOHHbIE MaTepUanbl)

[JononHuTenbLHO MOryT BXOAMUTD:

- Npeobpazosatens GukTMBHOM MoLHOCTK [TDOM (nocTaBnseTcs ToNbKO
ans moandukaumm ESM-ET npu Hannumm B 4OroBOpe NOCTaBKM)

- Moaynb nuamnkaumm JHMU

-1 wr;

-1 3Kk3.;

-1 wr,;

-1 wr. (Ha
napTuio
NpoAayKLMK);

-1 wr.

-1 wr.

Heobxoammas pokymeHTaums, obHosneHus MO foCTynHbl HA canTe: enip2.ru
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7

7.1

7.2

7.3

7.4

74.1

742

Mcnonb3oBaHMe NO Ha3HAYEHUIO

YKa3aHue no 3KcnayaTtaumm

JKcnnayaTtaums yctponcts ESM ponkHa npou3BOAMTLCS B COOTBETCTBMM C HACTOSILLMM
PYKOBOACTBOM MO 3KCMyaTauuu.

MooknyeHne u OTKIKYEHME YCTpOMCTB ESM K u3MepuTenbHbIM LengaMm, a Takke K
undpoBbiM MHTEepdencamMm HeobXOAMMO BbIMOMAHATL TOJILKO MOCAE OTKAYEHWUS Lenewn
MUTAHWUA, MPUHSAB Mepbl NPOTUB CIYYAaNHOTO BKITOYEHMUS.

dKcnnyaTauMOHHbIe OrpaHMYeHuUs

YctponctBo ESM He npepgHa3HayeHo pAnsa paboTbl B YCIOBMSIX B3PbIBOOMACHOM U
arpeccuBHOM cpeapbl.

MNpu pabote ycTponctBo ESM He mo/mKHO noaBepratbCsl BO3AEMCTBMIO NMPSIMOr0 Harpesa
MCTOYHMKAMM Tenna fo temnepatypol 6onee natoc 70 °C. B noMeweHun He 4OMKHO ObiTb
pe3kunx konebaHun TeMnepatypbl, B6M3M MeCTa yCTaHOBKM NpecbpasoBaTenen He fOMKHO
ObITb MCTOYHWMKOB CUJIbHBIX 3N1EKTPOMArHUTHbIX MONEN.

NMoAaroTtoBKa K MOHTaXy

MNocne nonyyeHus yctponcrtea ESM co cknaga yoeamtbCsa B LEeNOCTHOCTM YNAKOBKM.

PacnakoBaTb, M3BNEYb YCTPOMCTBO, MPOM3BECTU BHELIHMWI OCMOTP, Y6eANTLCS B OTCYTCTBUM
BMAMMbIX MEXaHUUYECKMX MOBPEXAEHUI U HANMUMKM KOMNNEKTHOCTM COMNACHO . 6.

lpoBepuTb COOTBETCTBME XAPAKTEPUCTUK, YKA3AHHbIX B MACNOPTE C XapaKTepPUCTUKAMM,
YKa3aHHbIMU Ha NNLEBON(BEpXHEW) CTOpoHe ycTponcTea ESM.

O6wme yKasaHUA MO MOHTaXy

B6s113u ycTaHoBNEHHOro ycTpolictBa ESM He fonyckaeTcs NpoM3BOAMTb ClecapHble paboThbl, KOTOpble
MOTYT NPUBECTM K NOMafaHUI0 MeIKUX YacTuL, BHYTPb Koprnyca.

Bce paboTbl N0 MOHTaXy M 3KCNAyaTauuum Npou3BOAUTbL C COOMOAEHMEM AENCTBYHOLLMX
npasun, obecneunBaroLLmnx 6e3onacHoe  obcnyxuBaHue " 3KCnAyaTaumto
3NeKTPOYCTaHOBOK. MOHTaX [OMKeH OCyWweCcTBASTb NepcoHan C COOTBETCTBYHOLLEN
KBanudukaumen.

Kpennenue yctpoictea ESM ocylwectBUTb Ha MOHTaXKHYHO peiky DIN 35MM nau wmtosyto
naHenb: TONWMHA naHenn He bonee 6 mMm. [lonyckaeTtcs kpenneHune yctporncts ESM nopg
Nt06bIM YrNIOM K FOPU30HTANbHOM NNOCKOCTK. [119 MOHTaXKa Ha ABepLAX penerHbIX 0TCEKOB,
Ha NaHensx v WuUTax MCNob3yHTCS CneunanbHble MeTasIMYeckme 3aK1UMbl.
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743

7.4.4

7.4.5

7.4.6
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MopoknoueHne yctponcte ESM-HV K wu3MepuTenbHbIM ULENsM TOKa WM HanpsbkeHus
Npou3BOAWTb NPOBOAAMM CEYEHMEM He bonee 4 MM2,

[Ona noakntoyeHuns yctporcte ESM K uenam nuTaHus pekoMeHayeTcs MCno/b30BaTb
npoBoAa ceyeHneM He bonee 2,5 Mm2, NoaKIOYEHNE UCTOYHMUKA NUTAHKUS (B 3aBUCUMOCTH
ot TMna nutauma AC man DC n amanasoHa NUTAOWEro HanpshKeHus) OCYLLeCTBASTb

COMNMacHo cxeMam Ha puc. 7.1:

e OAKMYMTE NPOBOA, 3aLWMUTHOIO 3a3eMIEHUS K KOHTAKTY @
e nopknoymTe GasHbIN (NIKCOBOM) NPOBOLA K KOHTAKTYy L/+;

® NOAKNHYUTE HYNEeBOM (MMHYCOBOW) MPOBOA, K KOHTAKTy N/-.

SF1
100..265V~ wm 120.370V= 1A ESM-...-220-...
L AC(®a3a) +DC ﬁ 13 L,f+
N AC (HeiTpanb) -DC 12 N[-

PE PE 11 @

SF1

18..36 V 1A ESM-..-24-...
_ J,I 13 |L/+
e 12 N/-

P 11 | D

PucyHok 7.1. CxeMbl nogkntoyeHns ESM K Lensam ncTouHuKa (CeTu) 3NeKTponuTaHus.
PekomeHayeTCcs MCNOb30BaTb rAPAaHTUPOBAHHOE 3/1IEKTPONUTAHMUE, @ TaKKe MPOM3BOANUTD
Bbl60p MCTOYHUKa C BO3MOXHOCTbHO OrpaHUYEHNA TOKA Harpy3ku.

I'Ipmvleqauue. |-|pl4 noakKnt4YeHnn LI,EI'IEVI MUTAHUA U AHANOrOBbIX CUTHAZIOB MOMEHT 3aTAXKKU He O0/KeH 6bITb
6onee 0,5-0,6 H*M.

MopkntoyeHune yctponctea ESM k nntepdericam «RS-485» (COM-1, COM-2) npon3soauTb
3KpaHWpOBaHHbIM Kabenem Tnna «BuTas napa». CeyeHue nposoaa He MmeHee 0,2 MM?2,

MNogknioyeHne  yctporcteBa ESM  k  uHTepdeinicam  «Ethernet»  npowusBoguTb
3KpaHWPOBaHHbLIM Kabenem Tuna «BUTas napa» 5-m kareropuu (LOMyCcKaeTcs MCNOb30BaTb

CTaHAAPTHbIM CETEBOM «NaT4-KoOpa»).
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8

8.1

8.2

HacTponka

YpoBHM gocTyna K npnbéopy

Monb3oBaTenb 111111
AaMuHucTpatop 222222
Uzrorosutenn Maponb 3aBoAa-M3roToBMTENS

O6HoOBNEHUE NPOLLUUBKMU

YTeHne Tekylwmx W3MEepeHWIn, UYTEHWE XXYPHaNoB
yTeHue KOHOUrypaLmnm, KOppeKLUs BpeMeHM

+ 3anuCb KOHOUrypaumm, 06HOBAEHME NPOLIMBKMU,
YCTaHOBKa BPEMEHM, O4MCTKa XypHanos, USB-COM
pexuMm

MonHbIM gocTyn

O6HoBneHne npowmBkn ocywectensetca 4vepes 10 «EsBootloader», «<ESM Test» mnu

6paysep, ucnonblys web-nHtepdenc ESM.

[na obHoBneHnms mwukponporpammbl 3anyctute 10 «EsBootloader», panee cnepywite

HWXenpueegeHHbIM YKa3aHUAM!

%+ EsBootloader 2.0.0.8 (26.11.2019)

Dain
Cepun
MpwEop

MHTeppeic

Bug
ESM
ESM
UsB

VIHCTpyMEHTEI

Momowb
S

o

VeTpoiicTeo v
[] Brokuposats USE

Mapone |---u.

Mpowveka | He swibpaHo

OGHOBUTE Mo yMonuaHK

PucyHok 8.1. MO «EsBootloader».

Bbibepute ceputio ycTporictea u npubop - ESM;
Ykaxkute nntepdenc nogkntovenuns — USB nnum RS-485;
[lna nocnepoBaTenbHOro NopTa HEO6X0AMMO ONpeaennTb HACTPOMKU NOAKITHYEHUS
(Homep nopTa, CKOPOCTb, YETHOCTD).
4. Bbibepute dann C NpOWMBKOM UK 3arpy3nTe aKTyaslbHYH BEPCUIO C CaMTa.
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8.3

8.4

8.5

MNapone | L IITT L @&
Mpowweka |He BLiGpaHo ~ .
He sbifpano

5. Haxmute kHonky O6HOBUTb, NOCNE Yero NporpamMma NepenaeT B PEXUM OXUOAHNUS
nepesarpysku yctponcrea. Ycrponctea ESM pomkHbl nepesarpy3suntbcs camu. Ecnm
3TOro He npou3sowno B TeyeHme 15-20 ¢, HeobxoanMO nepesarpy3nTb YCTPOMCTBO
(BBIKNOYUTL MUTaHME M CHOBA BKJKYUTbL) M AO0XAATLCS OKOHYaHMS npouecca
06HOBNIEHUS MUKPOMNPOrpaMMbl.

3a Bepcumio HacTpoek B ycTporicTee ESM oTBevaeT nepeas undpa B Homepe Mukponporpammel. Ecnm B Homepe
BEPCUM CTapOW M HOBOM MMKpONporpamm nepsas uudpa OTIMYaAETCS, TO BCe HACTPOMKM nocne 06HOBNEHUS
MWKpONporpamMmbl 6yayT cOpoleHbl Ha HAaCTPOMKKM NO yMONYaHWU. YTobbl COXpaHUTL CTapble HaCTPOWKM,
COXpaHMTE KOHUIypaLMo C NoMoLbio akTyanbHon Bepcum M0 «ES KoHdurypatop», 06HOBUTE NPOLLUMBKY M
3aTeM 3anuLInTe COXpPaHEHHbIE HACTPOViKM B Npnbop obpaTtHo.

MNocnepHsaa Bepcus npowmeku m 1O fOCTyNHbI HA canTe enip2.ru/support

CuntbiBaHMe AaHHbIX ¢ noMmouwbio MO «ESM Test»

OcCHOBHbIM pexuMom paboTtbl npubopa ESM B coctaBe aBTOMATU3MPOBAHHbIX CUCTEM
ABNSeTCa B3aumonencTeue (nepefnayva pesynbTaTOB WM3MEPEHMM, [OAHHbIX XXYPHANoB
cobbiTni) ¢ MO BepxHero ypoBHs Yepes nmerowmecs nHtepdencol Ethernet n RS-485.

[na cnyxebHbix Lenen (Hanagka, obcnyxmBaHue u Tn.) anbo ans cnyvaes, Korga npubop
(OYHKLMOHMpPYET aBTOHOMHO AN CYMTbIBaHMSA OaHHbIX C ESM MoOXeT Mcnosib3oBaThbCs
3aBogackoe 10 «ESM Test». C nomowbto MO «ESM Test» MOXHO NPOM3BOAMTL YTEHME
[LaHHbIX € npubopa Kak yaaneHHo (Ethernet, RS-485), Tak n nokanbHo, no Mecty (USB).

MNoapobHoe onncaHue MO «ESM Test» npuBeaeHo B ESM. 422160.003 10.

KoHdurypuposaHue yepes N0 «ES KoHdurypaTtop»

KoHdurypuposaHnue yctponcts ESM 3akniouaetcs B Ha3HAYeHUM CBA3HbIX a[pecos,
onpeaeneHnn ckopoct obmeHa no RS-485, onpenenenunn IP-agpeca ESM 1 ero knmeHToB,
BbIOOpE M HACTPOViKe NPOTOKOI0B 06MeHa, CMoCoH0B CUHXPOHU3ALMM U Ap.

KoHdurypuposaHue yctponcte ESM ocywecTtensetcs npu nomowm cepsucHoro MO «ES
KoHndurypatop» no nHtepdencam RS-485, Ethernet nnu USB.

MNogpobHoe onucanue MO «ES Kondurypatop» npusenerHo B JHNUM.411187.02 MO.

KoHdurypuposaHue yepes WEB-uHTepdeic

[na poctyna K ypaneHHOMY KoHdurypupoBaHuto ESM uyepes cetb Beb-6paysep
HeobXxoaMMO OTKPbITb CTpaHuLy no agpecy http://192.168.0.10 (roe ykasaHHbiM IP agpec

- 3TO afpec No yMon4yaHuw, unu |P agpec, HaCTpoOeHHbIM NoMb30BaTeNEM).

Yepes WEB-uHTepdeic poctynHa HacTporika nHtepdernco RS-485 u Ethernet.
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Hactpoiika

8.6 BoccTtaHOB/IeHME HACTPOEK MO YMOTYaHUIO

YtobObl COpPOCUTL HACTPOMKM Npubopa HA 3HAYEHMS MO YMOJIMAHMIO HeobxoamMMo
Bocnonb3oBatbes MK ¢ yctaHoBneHHo ytunuton «EsBootloader» (puc. 8.1):

MNMogknoumTe npmubop K KoMnbtoTepy ¢ nomouwbto USB unn RS-485, yctaHOBUTL NnapaMeTpbl
MOAKNHOYEHMS, HAXXMUTE HA KHOMKY 1o ymonyaHuto. [ocne noaTBepXaatoLLero coobLeHus
HaCTpOMKKM Npnbopa CTaHyT 3aBOACKUMM.

8.7 AKTMBaUMa A0NONHUTENbHbIX ONUUMA

Ina aktmeaumm npotokona M3K 61850 ncnonbsyetcs MO «ESM Test».
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AnarHoctmka

9

AuarHocruka

YctponcteBo ESM  ocywectBnger MNOCTOSIHHYKD — CaMOOMArHOCTUMKY AN KOHTPOAs
KOPPEKTHOCTM paboTbl annapaTtHbIX M MNPOrpaMMHbIX KOMMNOHEHTOB. B  cayuyae
06HaApY>XEHNS HEMCNPABHOCTM NPMOOP PErMCTPUPYET OWMOKY M COXPAHSET e€é B NaMATU.

UTeHne [MArHOCTMYECKMX QAaHHbIX goctynHo 4epe3 [10 «ESM Test» B paspene
«dnarHoctukay» (puc. 9.1), unm B Buae TC no nobomy 13 noaaepXmBaeMbiX NPOTOKOMIOB
obMeHa JaHHbIMU. TakxKe AMArHOCTUYECKME AaHHble MOTyT ObITb 3anmcaHbl B xxypHan DIO.

[T Esta Test 2.6
- Hamepora Iuaruoctuka\Cratyc
i Tanmua
i TpagMK UpTime: 0p 194 35m 47cC
i [l4arpammaa
- TapMOoHMKK HaAT npwHATO banT oTnpaeneHo
‘. TaBmmua nopTt 1: 0 0
. Tpawwk Mopt 2: 0 0
=3 Ethernet: 75 055 492 1 049 317
= IHEpruA
e USB: 0 0
..... pesbl
& )@DHanb' npoToKon nopT COCTOAHKWE KNHUeHT
.. Chpoc
I;ﬁ”ﬁ& CokerT 1 IEC-104 TCP 2404 Listening =
= Huarrocmvka CokeT 2 ModbusRTU  TCP 502 Listening =
8 Cravc [ Coket 3 ModbusRTU  TCP 502 Listening -
- PRP CokeT 4 ModbusRTU  TCP 502 Listening -
- RSTP HTTP 1 HTTP TCP 8O Established 172.17.0. 207 :50873
- 5V HTTP 2 HTTP TCP 80 Listening -
=) Cepamc FTP Ctrl FTP TCP 21 Listening -
- Bpemn FTP Data FTP TCP 20 Closed =
- KomaHmb!
. OBHOBNEHME Bpema obpaboTkw punsTpoe: 463  MKC
- MpowssoaCTED CpejHee BpeMA UMKNA: 12.1 MKC
... CveHa naponedt MakCHMansHOoe BpeMmA LMKna: 468.0 MKC
~OEH vbat: 3.154 v
T: 41.17 °C
owwbkm npubopa:
OwnbKa 3IHEpProHe3ABUMCHMMOW NAMATH

PucyHok 9.1. Pazgen «uarHoctuka» MO «ESM Test».

[NepeyeHb BO3MOXHbIX AMArHOCTUYECKUX coobLeHn npuBeneH B Tabn. Tabauua 9.1.

Tabnuua 9.1

Kputuueckune owmbku:

Owwnbka aHeproHesaBMCcUMON CrepeTb XXypHanbl cobbITUIM 1 Npodunn aHeprun. B cnyyae
namsaTu NMOBTOPHOrO MOSIBNEHMUS OWMOKM HEOBXOAMM PEMOHT.
HewncnpaBHOCTb MUKPOCXEMBI Heobxonum peMoHT.

Ethernet Moxem 8o3HUKAMb Npu numaruu mossko om USB.
HeucnpaBHOCTb BHYTpEHHUX

HeobxoamMM peMoHT.
yacos

B SE-E ®opmatmpoBaTb SD-kapTy. B cnyyae noBTOpHOro nosiBneHus
OLUIMOKM HEOOXOAMM PEMOHT.

HeucnpasHoctb DSP

HeuncnpasHocTtb ALLT

HeucnpaBHOCTb MUKPOCXEMBI Heobxonnm peMoHT.

Ethernet-SV

Owwnbka AL MOHMTOpa NUTaHuS

ESM, PykoBoactso no akcnnyartaumu, ESM.422160.001 P3. Pep 02.2022 67



AnarHoctmka

Owwnbka mmukpocxembl DSP-1D
OwunbKm

HanpsikeHue 6aTapen MeHblue
2,5B

OTcyTCTBYET CMHXPOHM3ALMS
BpPEMeHU

Owwnbka onpoca BHELHMUX
YCTPONCTB

HewncnpaBHocTb OT BHewHero DO

OtcyTcTByeT noToK SV

HepnoctoBepHbin SV noTok

OTcyTCTBYET CMHXPOHM3aLMS
notoka SV

Mcnonb3yeTca pesepeHbli NOTOK

Y

OwunbKa paTymMka MarHUTHOro
nons

3apUKCUMPOBaAHO BHELIHee
MarHuTHoe none

C6ou HanpsxeHus +12B

C6ou HanpsxkeHus -12B
OrcytcrByeT notok SV B LAN-5
OtcytctByeT noTtok SV B LAN-6
NHdopmaumsa

peBbIWEeHO YMCI0 NOMbITOK
BBOJA Napons

MNepenytaHbl noptol LAN-5/6
MNepenyTaHbl noptbl LAN-6/5
reserv

ESM paboTaeT npu TeMnepaType OKpyXatowwei cpeabl HUXe

-5°C

Ecnu ownbka Bo3HMKNA Npu pabote ESM B HOpManbHbIX yCNOBUSX,
peKkoMeHayeTCs 3aMeHUTb 6baTapeto (3aMeHa NPOU3BOAUTCS Ha
3aBofe-u3roTosuTene).

lposepume Hacmpoliku cuHxpoHuzayuu y ESM u cepsepa spemeHu.
lposepume Hanu4ue @u3u4decko2o nodkardeHus ESM k cepsepy
8pEeMEHLU.

HeT paHHbIX OT onpalunBaeMbIX YCTPOMCTB.

lposepume Hacmpoliku ces3u ESM u onpawusaemoz0 ycmpoticmea.
lposepume Hanuyue pu3suyeckoz2o nodknoyeHus ESM k
onpawusaemomy ycmpoticmey.

MNMonyyeHa ownbKa oT BHewwHero moayns JHMB, Heobxoanmo
MPOBECTMN €r0 AMATHOCTUKY.

ESM He nonyyaeT SV-NOTOK, Ha KOTOPbIM OH MOANUCaH. Yb6edumscs
8 HAZIUYUU NOMOKA 8 CeMu, NPO8epuUMb KOPPEKMHOCMb HACMPOeK
npuema nomokoe g ESM.

SV-notok, Ha KoTopbin nognucaH ESM-SV, nepepaér
HeLoCTOBepHble 3HAYEHMUSI.

lposepume owubku ucmo4yHuUKa SV-nomoka.

Yacbl uctouHuka SV-notoka, Ha KoTopblii noanucad ESM-SV, He
CUHXPOHU3UPOBAHDI.

Mpowusowno nepekntoyeHme 06paboTkM JAHHBIX C OCHOBHOIO
MOTOKa Ha pe3epBHbI.

Om 0cHO0BHO20 NOMOKA He 6bI10 NOAY4eHO 08a NAKeMA unu 8
U3MepEeHUSIX 8bICMAsEeHbI (azu: 0mcymcmesue CUHXPOHU3AayuUU,
HedocmogepHocmes U dp.

[na mogudumkauuin ESM-HV HeobxoanM peMOHT.

ESM 3apeructpmpoBan UCTOYHMK MAarHUTHOrO Nons. BoluncneHHble
BO BpeM$ BO34EMACTBUS MAarHUTHOrO Noas NnapameTpbl MOryT
OT/INYATLCA OT AENACTBUTENbHDbIX.

[Ona mogudumkaumn ESM-ET HeobxoaMM peMOHT.

[Ona mogudumkaumn ESM-ET HeobxoaMM peMOHT.

MNposepuTb nopkntoyeHme K nopty LAN-5.

MNpoBepuTb nopkntoyeHne K nopty LAN-6.

HeBepHbit naponb nonb3oBaTens 6bin BBeAeH bonee 3x pas. Bpems
610KMpPOBKYM 3a8aeTca B KOHbUrypaumm ESM (no ymonyanuio - 1
MUHYTA).

HesepHo ¢u3nyeckoe noakntoyeHne Kk ESM-SV.

HesepHo dum3nuyeckoe nogkntoveHune Kk ESM-SV.

Heobxonnmo 06HoBUTL MO «ESM Test».

NomMMMO NpoBefeHus oMarHoCTUKK ¢ nomolubto N0, B NpaBoOM HUXHEN YacTu Ha NMLLEBOW
cTopoHe npubopa ESM nMeeT amMarHoctmyeckue CBETOAMOAbI ANsi MPOBEAEHMS BU3YaNlbHOM
AMArHoCTUKK. [epeyeHb 3HAYEHUN PEXMMOB MHAMKALMU AMATHOCTMYECKMX CBETOAMOL0B
npvBeaéH B Tabn. 9.2.
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Tabnuua 9.2. NepeyeHb 3HAYEHUI PEXMMOB MHAMKALMKN CBETOAMOL0B

L1-L3*

L1

L2

L3

*

He roput
/\ TopuT nocTosHHO

/\ Muraet

FOpWUT NOCTOSHHO
/\ Muraet

/\ He roput

FOpUT MOCTOSHHO
/\ Muraet

X He roput

FOpMT NOCTOSHHO
/\ Muraet

X He roput

FOPUT NOCTOSHHO

/\ Muraet paBHOMepHO

X JBoiHoe MuraHue

KoHdurypatop», paspen «KayectBo».
[na 4x-npoBogHoi cxembl uHamkatopsl L1, L2, L3 oTHocaTca k dasam A, B, C cooTBeTcTBEHHO; Ana 3x-
NpoBOAHOMN — K MexaydasHbiM HanpsxkeHuam AB, BC, CA.
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He BbisSIBN€HO HapyLUEeHWI KavyecTBa 3/3

B npoTokone 3aMKCMPOBAHO OTK/IOHEHME KayecTBa 3/3
Kakon-nmbo nsmepsiemMblit napamMeTp KayecTBa 3/3 BbIXOAUT
3a YCTaHOBJIEHHbIE Mpeaesbl

ESM-HV u ESM-ET

HanpsikeHue B 3a4aHHbIX npeaenax
HanpseHue Bbilwe 3aAaHHOr0 nopora
HanpspkeHune HMxe 3afaHHOro nopora
ESM-SV
OcHoBHoM SV NOTOK NpUHUMaETCS
OcHoBHOM SV NOTOK HE CUHXPOHU3NPOBAH
OcHoBHoM SV NOTOK He NpUHKUMaeTCs
PesepBHbIit SV NOTOK NpMHUMaeTCs
Pe3epBHbI SV NOTOK HE CUHXPOHM3UPOBAH
PesepBHbiit SV NOTOK He NpMHMMaeTCs
[laHHble 06pabaTbiBalOTCS B HOPMaNbHOM pexXuMme
Ha ESM npuxopst nakeTbl ¢ BepHbiM MAC-agpecoM, HO He
npoxoasT no kakum-nu6o kputepusam (VLAN, SVID, APPID)
Het notokos SV

- HaCTpOVIKa HOMUHANIbHOIO HanNpsaXxeHna u O0NyCTUMbIX nNpenesnos OCywecTBngaeTca B MO «ES
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10

10.1

10.2

10.3

10.3.1

10.3.2

TexHuuyeckoe 06CNy>KMBaHUE U PEMOHT

O6wMe yKasaHus

JKCNAyaTaLMOHHbIM Hag30p 3a paboTon yCTpOMCTBa AO/MKEH MPOM3BOAMUTLCA NMLAMM, 33
KOTOpbIMM 3aKpenieHo AaHHoe 060pyaoBaHMe.

ESM He pomKHbI BCKPbIBAaTbCS BO BpeMs 3KcnayaTauuu. HapyweHue LenocTHoCTU
rapaHTUMHOM HAKNEWKM CHMMAET C MPOM3BOOMTENS rapaHTuiHble obs3aTenbcTBa. Bce
BO3HMKAKOLWME BO BpeMS 3IKCAAyaTaLMM HEUCNPABHOCTM YCTPaHAeT npepnpusatue-
M3roTOBUTENb.

Mepbl 6e30nacHOCTU

PaboTbl MO TEXHUYECKOMY OOCNYXXMBAHWIO [LOSIKHbI BbIMOMHATLCSA KBANMUOULMPOBAHHBIM
nepCcoHanom.

lNepcoHan, OCYLLECTBASIOLL MM obcnyknBaHue yCTpOMCTBA ESM, LOMKEH
PYKOBOACTBOBATbLCSA HacTtoswum P, a takke MNOT PM-016-2001, P[153-34.0-03.150-00
«MexoTpacneBbiMM MpaBuaaMuM MO  OxpaHe Tpyaa (npasuna 6e30macHOCTH) npu
3KCNyaTauMmn 3NeKTPOYCTAHOBOKY.

Mopaaok TeXHMYECKOro 06CNyXKMBaHUA

MukponpoueccopHble  ycTponcTBa, Bbinyckaemble 000  «MHXeHepHbIM  LeHTp
«JHeprocepeuc», B Mpouecce 3KCNAyaTauum npu HOPMasbHbIX YCOBUAX He TpebytoT
LONONHUTENBHOIO TEXHUYECKOro obcnyxmnanms. OgHako, B COOTBETCTBUE C UMEKOLWMMKUCS
pernamMeHTHbIMM OOKYMEHTaMW, CTaHgapTamMu No 3kcnayaTtaumm yctponcts CCMU, TM,
ACLLY, ACKY3 u pgp. BO3MOXHbl Nepuoanyeckue M BHEMNaHOBble OCMOTPbl, NMPOBEPKMU
obopynoBaHus.

MNepBuyHag noBepka

Bce cpenctea n3mMepeHuin, BHeCeHHble B [0Cy4apCTBEHHbIA peecTp CPeacTB U3MEpPEeHuu,
nepen MOCTaBKOW MpoOXoaaT npouenypy nepBUYHOW MOBEPKU B COOTBETCTBUM C
YTBEPXAEHHON METOAMKOW MOBEPKU. MexNoBEPOYHbIM MHTEPBAN YKa3aH B CBUAETE/IbCTBE

06 yTBepxaeHun tmna CH.

O6HoBNEHME NPOLUUBKU
BONbWMHCTBO BbINyCKaeMbIX YCTPOWCTB MMeEET BO3MOXHOCTb OOHOBNEHMS MPOLUUBKMW.
PekomeHayeTcs Npon3BOAMTbL O6GHOBAEHME NPU O4YepesHOM MIAHOBOM 0BCNYXMBAHUM.

OnucaHve npouecca O06HOBNEHMS MPOLWMBKM COLEPXMUTCS B PYKOBOACTBAX NO
aKcnayaTaumu B pasgene onucanus pabotol M0 «EsBootloader» (n. 8.2).

PekomeHayeTcs noanucaTbCsd Ha MNEpPUOAMYECKY0 pacCblIKy HOBOCTEM Ha canTe
www.enip2.ru, An9 onepaTMBHOro MHGOPMMPOBaHUS 06 OOHOBMAEHUMM MPOLUMBOK,

BbIMYCKAeMbIX YCTPOMICTB.
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10.3.3

1034

10.3.5

PemMoHT
Ecnm ycTpoicTBO HEMCNPABHO MM NOBPEXAEHO, HEOOXOANMO:

e JleMOHTMPOBATb YCTPOMUCTBO;

e COCTaBMTb aKT HEMCNPABHOCTU, YKa3aB NPU3HAKM HEMCMPABHOCTM NPUBOPaA, KOHTAKTHbIE
DAHHble MU, AMArHOCTUPOBABLLIETO HEMCMNPABHOCTb.

e HapnexHo ynakoBaTb YCTPOMCTBO, YTOObI UCK/THOUNTL BEPOSITHOCTb €r0 NOBPEXAEHMS NPU
TPAHCMOPTUPOBKE.

e OTnpaBuTb YCTPOMCTBO BMeCTe C aKTOM HEWUCMNpPaBHOCTM W COMPOBOAUTENbHbLIM
nucbMoM, cogepxawum agpec U A.M.0. KOHTAaKTHOro nuua gns obpaTtHOM OTNPaBKM
OTPEMOHTUPOBAHHbIX NpMOOPOB.

Aapec v peKkBU3UTbI AN OTNPABKM MOXHO YTOUYHMTb Y TEXHMUYECKOM MOAAEPXKKM MU B
oTAene Npoaax.

OcmoTp 060pynoBaHus
PekomeHa0BaH cnefyowmin nopagok ocMoTpa 060pyaoBaHUS HA MecTe 3KCNyaTauuu:

e MpoBepuTb paboTy UMELMXCA MHANKATOPOB;
e NpPOBEpPUTb COCTOSIHME KOPMYCa, yOeamuTbcs B OTCYTCTBUU MEXAHUYECKUX NOBPEXAEHW;

® [POBEPUTb COCTOSIHUE KPEMJIEHUMA U BHELHUX LEenen.

MNpodmnakTuueckoe ob6cnyxmpaHme
MNepeyeHb paboT, KOTOpble MOryT ObiTb BKIKOYEHbI, HA YCMOTPEHWE 3KCMIyaTUpYHOLLEN
OpraHu3auuu, B NepeyeHb Ni1aHoBbIX paboT:

e [lpoBepka HanuumMg HeobXOQMMOro KOMMIEeKTa TEeXHMYECKOW, MpOrpaMMHOM W
3KCMNAYAaTaUMOHHON OOKYMEHTaUMMN.

e [lpoBepka Ha aKTyanbHOCTb Bepcui TexHonoruveckoro [10, wcnonb3yemoro Ans
HaCTPOMKMU M OUATHOCTUKM YCTPOMCTB.

e KonupoBaHue TekyLllen KOHPUrypaumm.
e (paBHeHMe TekyLen KOHDUIypauumn yCTPOMCTBA C MMEIOLLLENCS B apXUBE.

e [lpy He06X0AMMOCTHU - OBHOBNEHME NPOLUMBOK YCTPOMCTB C HUKCUPOBAHNEM HOMEPOB
MCMOMb3yeMbIX BEPCUIA MPOLLIMBOK.

e [Ip  HeobBXOAMMOCTM  TEeCTUPOBAHME  pe3epBHbIX  KOMMM  HACTPOEK  Ha
paboToCcnoCoO6HOCTD.

e [InaHoBag cMeHa naponen Ansg AoCTyna K yCTPOMCTBAM.
e [lpoBepku NpaBUAbHOCTU QYHKLMOHMPOBAHMUS YCTPOMCTB:

— NpaBUNAbHOCTb MPUHUMAEMOMN U PETPAHCIMPYEMOM MHDOPMaLUK;
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— COOTBETCTBME CWUrHANM3ALMM M U3MEPEHWUI TeKyLlelm CXeMe WU COCTOSAHWIO
obopynoBaHus;

— a@Hanu3 >XXypHanoB cobbITMI, XypHanoB coctosHuin DIO, guarHocTMyeckmx
coobuweHnn (nponagaHue nuTaHus, GaKTbl CUHXPOHU3ALUUKU BpPEMEHMU,
CTATMCTMKA paboTbl YCTPOMCTBA U Ap.);

e 3anonHeHue SOKYMEHTaLMM No TeKyLeMy 06CyKMBaHMIO.
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MapKunpoBKa

11 Mapkuposka
Ha BepxHel ctopoHe yctpoincTtea ESM HaHeceHo:
e yCN0BHOE 0003HaYeHue;
e HauMMeHOBaHMWe nNpmMbopa KyCTPOWCTBO M3MEPUTENbHOE MHOTOMYHKLMOHANBbHOE;
e OpPSAKOBbLIM HOMEp U roA U3roTOBEHUS;
e KJ1aCC TOYHOCTM NpUBOpPa, NOCTOSHHASA CYETUMKA;
e knacc [1K3;
® XapaKTepUCTUKU U3MepUTENbHbIX BXOAOB;
e TUMN NUTAIOLLErO HaNpsxeHus, noTpebnsemas MOLWHOCTb;

e TOBApPHbIM 3HAK NPeanpUITUS-U3rOTOBUTENS.

Ha nuueBon CTOpoHe HaHeceHo:

e 0003HaYeHMe KNeMM 31eKTPOnUTaHus, MHTepdenCcoB, U3MepUTENbHbIX BXOLOB;
e 1300paxkeHMe 3HaKa YTBEPXKAEHMS TUNA;

e un306paxeHne 3Haka cooTtBeTcTBMSA EAC;

e HaumeHoBaHue npubopa «ESM smart meter»;

e TOBAPHbIM 3HAK NPeANpUITUSA-U3rOTOBUTENS.

CopepxaHuMe MapKMpPOBKM TPAHCMOPTHOM Tapbl, MecTa M Crnocobbl ee HaHeceHus
COOTBETCTBYHOT:

e ans TpaHcnopTHoM Tapbl - FOCT 14192-96;

e ans notpebutennbckon Tapbl - FOCT 9181-74.
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12

NMnoMm6GupoBaHue

lapaHTMitHOe nnoMbupoBaHue yctponcte ESM npomsBogutcs He CHMMaeMbiMu BUpKamu
«[apaHTnsa». Mecta pacnonoxenus naoMb «lapaHTua» — MeCcTo COeguMHEeHUs Kopryca M
BEPXHEW KPbILWKKM ycTpomncTea ESM.

Ha yctporictea ESM pencrByet rapaHtus 60 MecsiLeB C AaTbl MOCTABKM.

Mpn HapyweHUU LenoCTHOCTU rapaHTUIHbIX NAOMO, MpOM3BOAMTENb 0CBOOOXAAETCS OT
rapaHTUIHbIX 0053aTeNbCTB.

[ns obecneyeHns N1oMOMPOBaHUS M3MEPUTENbHbBIX Liener NpeaycMoTpeHa BO3MOXHOCTb
YCTAHOBKM  HAaKMNaQHOM MNPO3PavyHOM  3aWMTHOW  KPbIlWKM C  NPeayCMOTPEeHHbIMU
OTBEpPCTUSIMM MOZ NMAOMObI.

[Ona moandukaumnn ESM-ET n ESM-SV ponyckaetcs nnombupoBka NnocpeacTBam 3aLLMTHbIX
anemeHTOB RJ-45.

MHCTpyKUMM NO NNOMOUPOBKE M peKOMeHAyeMble MeCTa HaHeCceHUs NIoM6 npuBeaeHbl B
npunoxenuu b.
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TpaHCMOpTMPOBKa U XpaHeHue

13 TpaHCNOPTUPOBKA U XpaHeHHue

Yctponctea ESM TpaHcnopTupytotcs B cooTBeTcTBUM € TpebosaHuamu TOCT 22261-94
BCEMM BMAAMM TPAHCMOPTA B KPbITbIX TPAHCMOPTHbIX CPeAcTBaX (Kene3HOLOPOXHbIM,
aBTOMOOWM/IbHBIM, BOAHBIM TPAHCMOPTOM B TPOMAaxX, B CaMO/eTax - B repMeTU3NPOBAHHbIX
oTcekax) npu Temnepatype oT MmuHyc 50 go naoc 70 °C n OTHOCUTENbHOM BAAXHOCTU
Bo3ayxa 98 % npu Temnepatype natoc 25 °C.

[onyckaeTcs TpaHcnopTMpoBaHue yctponctB ESM B KoHTelHepax u naketamu. CpeacTea
naketuposanus - no NOCT 24597.

I'Ipvl XENE3HOAOPOXHbIX MNMEPEBO3KaX AONYCKAKTCA MeEJIKUe MaJIOTOHHaXXHblE U
NOBAroHHblE BMUAbI OTMPABOK B 3aBUCMMOCTH OT 3aKa3a.

XpaHeHue yctporncte ESM Ha cknagax npepgnpuatusa-usrotosutens (notpeburens) - no
NOCT 22261-94.
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YnaKkoBka

14 YnakoBKa

Yctponctea ESM noctaBnsitloTcsa B MHAMBMAYANBHOW M TPAHCMOPTHOM Tape.
B ynakoBky yknagbiBaetcs 1 komnnekT ycrpornctea ESM, ykasaHHbin B . 6.

Konuyectso yctpoincte ESM, uWHAOMBMAYanbHO YMNAKOBAHHbIX M YKNAAbIBAEMbIX B
TPAHCNOPTHYI Tapy, rabapuTHble pa3Mepsbl, Macca HETTO U BpyTToO - B 3aBMCMMOCTM OT
3aka3a. TunoBas TpaHCNOpTHas Tapa:

e rodpokopob pasmepamm 375x350x250 MM, BMewawwmn 12 uHAMBMAYANbHbIX
ynakoBok 125x125x175 mmM;

e rodpokopob pasmepamu 345x255x135 mm, BMeLwaoLwmn 4 MHANMBMAYANbHbBIX YNAKOBKM
125x125x175 mm.

Macca yctponcts ESM B 3aBMCMMOCTH OT UCMONHEHUS NpUBeAeHa B Tabnauue 14.1.
Tabnuua 14.1

Macca HeTTO, Kr, He 6onee 0,6 0,9
Macca 6pyTToO, KI, He Gonee 1,1 1,4
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MpunoxeHne A1. Cxembl nogKA0YeHMA MoandUKaumm ESM-HV

PucyHok Al.1. Cxema nogkntoyeHums yctporcts ESM-HV ons tpexdasHoi 4eTbipexnpoBOAHOM CeTH

ABCN

MpunoxeHune Al. Cxembl nogknoyeHusa moandpukaumm ESM-HV

(ESM-HV HacTpoeH Ha n3MepeHue B pexxmme CXembl «4-npoBOAHANY).
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PucyHok Al.2. CxeMbl nogknoueHms yctpoicte ESM-HV ana tpexdasHoi TpexnpoBogHOM ceTu
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(ESM-HV HacTpoeH Ha M3MepeHne B pexxmMe CXeMbl «4-MpoBOAHANA»).
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MpunoxeHne A1. Cxembl NogKA0YeHMA MoandUKaumm ESM-HYV

28 a7
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ABCN

PucyHok Al.3. Cxema nogkntoueHus yctporcts ESM-HV PucyHok Al.4. Cxema nogkntouenums yctporicte ESM-HV
ans TpexdasHom YeTblpexnpoBogHon cetn 230 (400) B Ans TpexasHoit TpexnpoBoAHOM ceTn ¢ ayms TH
nnmn 400 (690) B. (ESM-HV HacTpoeH Ha M3MepeHme B (ESM-HV HactpoeH Ha usmMepeHue B pexmme cxemb

PEXMME CXeMbl «4-NPOBOAHASNY). «3-npoBoAHany).
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TH coepuHeHbl No cxeMe «3Be3na» TH coenmHeHbl N0 CXeMe «TPeyrosibHUK»

PucyHok A1.5. Cxema nopkntoueHus yctporcte ESM-HV nna TpexdasHoM TpexnpoBOAHOW CeTM C TpeMms
TpaHchopMmaTopamu HanpskeHus (ESM-HV HacTpoeH Ha n3MepeHune B pexmMe Cxembl «3-NpoBoaHaNy).
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Mpunoxerne A2. CTpyKTYpHble CXeMbl NOAKII0YEHUA MoamdrKaLummu ESM-SV

MpunoxeHue A2. CTPYKTYpHbIe
Mmoaundpukaumum ESM-SV

YENA unv cepbep

‘ ‘ L
EsM

‘ U3IMEPUMEIbHbIE ‘
npudops

YpoBers npucoeduHeHus

tuna npouecca ‘

|
ycmpoucmba
‘ CONPAKEHUS
(Merging Unit)

SVZ56 (I, Ue)

CXeMbl

TECV.PI-10

noaxKnr4vyeHunsa

brok numarus ‘

CUHXPOHU3AU LY

=24V, PPS, FlexRdy

24 B, IPPS ‘

PucyHok A2.1. CTpykTypHas cxeMa noAakitoyeHns yctponcts ESM-SV kK KOMBUMHMPOBaHHbBIM TpaHcdopMaTopam
ToKa u HanpskeHus TECV.P1 6-20 kB ¢ undposbiMu nHtepdencamm npomssoactsa 000 «OnTuMeTpuk».
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‘ \ T, TH ‘
‘ ‘ ‘ TECV P1-10 TECV.PI-10
(. \ _ |
MpumMeyaHusa:

1. ns KoppekTHOro (GOpMMpPOBaHMS MoToka SV HeobxoAMMO 0becneynTb CUHXPOHM3ALMIO TpaHChopMaTopoB
TECV.P1. CMHXpOHM3aUMa TpaHCPOPMATOPOB OCYLLECTBASIETCS B BMAE MOCNEA0BaTENbHOCTM uMmnynbcoB 1PPS ot

6noka CUHXPOHM3aUUN U MUTAHUA NO OTAENIbHOMY kabento.

2. CuHxpoHusaums ESM obecneunsaetca ot YCIL mnn HanpsiMyto oT 610koB Koppekuuun Bpemenn IHKC-2 no

npoTtokony SNTP.
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Mpunoxerne A2. CTpyKTYpHble CXeMbl NOAKII0YEHUA MoamdrKaLummu ESM-SV

YC4 unu cepbep
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PucyHok A2.2. CTpykTypHas cxeMa nogkatoyeHus yctponcts ESM-SV K anekTpoMarHutHeiM TpaHcdhopmaTopam
TOKa U HanpspkeHus 35-750 kB ¢ ncnonb3oBaHMeM yCTpOMCTBA COMpPSPKEHUS C WKMHOW npouecca ENMU
nponseoactea 000 «MHKEeHEPHbIN LEHTP «DHEProcepBuCy.

MpumeyaHus:

1. [ing koppekTHOro GopmMmnpoBaHusi NoToka SY HeobxoaMMo obecneymTb CUHXPOHU3ALMI0 YCTPOMCTBA COMPSXKEHUS
¢ wwuHon npouecca ENMU. Cuuxponnsauma ENMU ocywectensetca or 6noka koppekuuun speMenn JHKC-2 no
npoTtokonaM IRIG-A, IRIG-B unu B BuAe nocnenosatenbHOCTM uMnynbcos 1PPS.

2. CuHxpoHusaumsa ESM obecneunsaetcs ot YCI munu Hanpsmyo oT 6nokoB koppekumn spemenn JHKC-2 no
npotokony SNTP.
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Mpunoxerne A2. CTpyKTYpHble CXeMbl NOAKII0YEHUA MoamdrKaLummu ESM-SV

YCMA unu cepbep
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PucyHok A2.3. CTpykTypHasg cxeMa nogknoyeHus ycrponcts ESM-SV k ontnuyecknum TpaHcdopmaTopaM ToKa U
HanpskeHnnsa 110-220 kB npoussoactea AO «[podoTek»

MMpuMeyaHms:
1. TT30 - TpaHcdhopMaTopbl TOKA 3NEKTPOHHble onTuyeckune, AHED - penutenn HanpskeHWUs €eMKOCTHble
anekTpoHHble, B30C TT (B30C TH) - 610K 3neKTpoHHOM 06paboTku CUrHanoB TpaHC(OPMATOPOB TOKA
(HanpskeHus).

2. Ina xoppekTHoro ¢opmMupoBaHusa notoka SV Heobxoanmo obecneynTb CUMHXPOHM3ALMIO BA0OKA 3NEKTPOHHOM
obpabotkn curHanos (630C). CunxpoHusaumsa bB30C ocywecTBngercs oT cepepa CMHXPOHWU3ALUKM BPEMEHM NO
npoTtokony PTPv2.
3. CuHxponuszauma ESM obecneunsaetca ot YCIML wnn Hanpsmyto OT cepBepa CMHXPOHM3aLMKM BPEMEHMU MO
npoTtokony SNTP.
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Mpunoxerune A3. CTpyKTypHasa cxema nofxayeHna moandukaumm ESM-ET

MpunoxeHue A3. CTpyKTypHas cxema noaKar4vYeHus

Mmoaucdukaumm ESM-ET
YCA4 unu cepbep

JHMU -5
£SM
la, Ua )
/b, Ub )
e, Ur

cvs cvs cvs

PucyHok A3.1. CtpykTypHag cxeMa nogknoyeHuns yctponcts ESM-ET k anekTpoHHbIM TpaHchopMaTopaM Toka U
HanpsHKeHus.

MMpuMeyaHms:

1. B kauyectBe 31eKTPOHHbIX TPAaHCHOPMATOPOB TOKA M HAMPSHKEHWUS MOMYT MPUMEHATLCS BbICOKOBOJNbTHBIE
KOMOMHMpPOBaHHbIE M3MepuTeNbHble npeobpasoBaTenn Toka M HanpsxkeHus CVS npoussoactsa Altea B.V.
(HuoepnaHabl) U 3NeKTPOHHbIE KOMOUHMPOBaHHbIE TpaHCPOpMaTOopbl ToKa M Hanpsxkenus TECV.P1 npousBoacTea
000 «OnTnumeTpurK»;

2. Ycrpoiictea ESM-ET Moryt npuMeHsTbCs, B TOM 4McCnie, B COCTaBe BbICOKOBObTHbIX MYHKTOB KOMMEpPYeCKoro
yyeTa Ha BO3A4yLWHbIX AMHUax 6, 10, 20, 35, 110 kB.
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Mpunoxexue b. Cxembl NIOMGMPOBKM YCTpoMcTB ESM

MpunoxxeHne b. CxemMbl NTOMBUPOBKU ycTponcTe ESM

PucyHok b1. Cxema nnomMbuposaxus yctporictea ESM-HV
(1 n 2 - MecTo yCTaHOBKM NMPOBONOYHOM NNOMObI; 3 — MECTO HaHeCeHUs NNOMObI-MHAMKATOPA).
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Mpunoxexue b. Cxembl NIOMGMPOBKM YCTpoMcTB ESM

PucyHok b2. Cxema nnoMbupoBaHus yctpoicts ESM-ET u ESM-SV
(1 n 3 — MecTo HaHeceHUs NAOMObI-MHAMKATOPA; 2 — MeCTO YCTaHOBKW MPOBO/IOYHOWM MIOM6bI).
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Mpunoxexue b. Cxembl NIOMGMPOBKM YCTpoMcTB ESM

PucyHok b3. Cxema nnombupoBaHuna yctponcts ESM-ET 1 ESM-SV ¢ noMoLubto 3alWMTHOro 3neMeHTa RJ45
(1 - mMecTO HaHeceHMs NNOMObI-MHANKATOPA).
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Mpunoxkerue b. Cxembl NIOMGUMPOBKM yCTporcTe ESM

PucyHok b4. Cxema yCcTaHOBKM 3aLWLMTHOrO 3neMeHTa RJ45 Ha naTy-kopga.

86
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MNpunoxenue B. NMpumep oTyeTa No KayecTsy

MpunoxeHue B. NMpumep oTyeTa No KauyecTBy

HaumenoBanne CU: ESM-HV400-24-A2E2-02A
Cepuiinbiii Homep CU: 334

[Mepuon nposenenus nzmepenuit (UTC+3): 2020.03.23 0:00:00 — 2020.03.24 0:00:00

Tabnuna 1 — Pe3ynbrarhl u13MepeHuil OTKIIOHEHUN HANPSKEHUS

O603nauenue [1KD Pesynbrar nsmepenuit HopmartuBHoe 3HaueHue T2
Hampsoxenue da3znoe A
dU-),% 0.336 10.000 0.000
dU),% 5.719 10.000 0.000
Hamnpspxenue dasnoe B
U, % 5.771 10.000 0.000
dU(),% 2.682 10.000 0.000
Hanpsoxenue daznoe C
U, % 0.563 10.000 0.000
oU),% 7.848 10.000 0.000
Tabnuna 2 — Pe3ynbrathl n13MepeHU OTKIOHEHUH YaCTOTHI
IIKD Pesynbrar usmepenuit (HopmatuBHOE 3HaueHue T1, % T2,%
Ofs(95 %), I'11 0.042 0.200 0.000
Ofi(95 %), 'Y 0.046 0.200 0.000
Ofen6(100 %), 'L 0.054 0.400 0.000
Ofin(100 %), 111 0.054 0.400 0.000

Tabnuma 3 — Pe3ynbTarel u3MepeHuit KO3 PUIeHTa HECUMMETPUH HATIPSHKSHUN IO
00paTHOM MOCICAOBATEIHHOCTH

O6o3nauenue [IKD | PesynpraT usmepennii | HopmatuBHOe 3HaUEHME T1, % T2, %
Kau(esw), % 0.524 2.000 0.000
Kau(1000), % 0.729 4.000 0.000

Tabnuua 4 — Pe3ynbTaTsl u3MepeHui KO3QPUIIEeHTa HECUMMETPUH HATIPSHKEHUN 11O
HYJIEBOU MOCIEN0BATEIBHOCTH

O6o3nauenue [IKD | PesynsraT nusmepennii | HopmatuBHOE 3HaUCHME T1, % T2,%
Kou(gs), % 6.401 2.000 91.667
Kou(w000), % 7.822 4.000 40.972

Tabnuua 5 — Pe3ynbTaTsl U13MepeHuit CyMMapHbIX KO3()(PUIIMEHTOB rapMOHUYECKHUX
COCTaBJISIONIMX (Pa3HBIX HAPSKEHUM

Hanpsokenune A Hanpsixenue B Hanpspokenne C
O6o03Haue P P P Hopmartusa
e TIKD GSyHBTa’E Ty % | To, % e3yanaTv Ty % | To, % GSYHLTal:' Ty % | Ta, % |o¢ 3Hauenue
W3MEPEHUN W3MEPEHUN W3MEPEHUMN
Kuesw), % | 5.157 |37.500 5777 143.056 4.047 7.639 4.000
Ku@oow), %| 5.279 0.000| 5.995 0.000| 4.204 0.000 6.000
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MNpunoxenue B. NMpumep oTyeTa no KayecTsy

Tabnuua 6 — Pe3ynbratel u3MepeHuit Ko3p(HUINEHTOB TAPMOHUYECKUX COCTABIISIOMINX
(ha3HbIX HAMPSHKEHUN MOpAJIKA n

Pesynbrat u3mepenuii, % Hopmatusroe

n Hamnpsoxenne A Hanpsoxenue B Hanpsoxenne C sHatenne
Kumes | Kumyaoo T1 ™ Kumes | Kumaoo T ™ Kumes | Kumaoo T1 ™ Kumes | Kumaoo
%) %) %) %) %) %) %) %)

2 0.098 0.154 0 0 0.104 0.186 0 0 0.102 0.166 0 0 1 15
3 4.698 4.806 48.611 11.111 4.994 5.318 60.417 | 33.333 3.682 3.842 35.417 0 3 45
4 0.114 0.24 0 0 0.112 0.208 0 0 0.094 0.226 0 0 0.5 0.75
5 1.706 1914 0 0 2.56 2.646 0 0 1.282 1.452 0 0 3 45
6 0.032 0.122 0 0 0.028 0.14 0 0 0.034 0.092 0 0 0.3 0.45
7 0.862 1.02 0 0 0.684 0.92 0 0 0.922 1.008 0 0 25 3.75
8 0.066 0.204 0 0 0.05 0.186 0 0 0.05 0.23 0 0 0.3 0.45
9 0.766 0.952 0 0 1.108 121 20.139 0 0.844 0.982 0 0 1 15
10 0.042 0.208 0 0 0.05 0.188 0 0 0.048 0.202 0 0 0.3 0.45
11 0.6 0.668 0 0 0.578 0.67 0 0 0.572 0.62 0 0 2 3
12 0.024 0.16 0 0 0.02 0.182 0 0 0.016 0.136 0 0 0.2 0.3
13 0.49 0.62 0 0 0.238 0.284 0 0 0.348 0.446 0 0 15 2.25
14 0.028 0.118 0 0 0.028 0.112 0 0 0.02 0.192 0 0 0.2 0.3
15 0.418 0.572 45.139 3.472 0.592 0.606 71.528 | 43.056 0.482 0.564 47917 125 0.3 0.45
16 0.028 0.248 0 0 0.028 0.14 0 0 0.034 0.174 0 0 0.2 0.3
17 0.208 0.24 0 0 0.234 0.252 0 0 0.288 0.352 0 1 15
18 0.022 0.12 0 0 0.02 0.134 0 0 0.016 0.114 0 0 0.2 0.3
19 0.292 0.448 0 0 0.172 0.23 0 0 0.214 0.306 0 0 1 15
20 0.024 0.142 0 0 0.016 0.138 0 0 0.018 0.224 0 0 0.2 0.3
21 0.102 0.216 0 0 0.306 0.322 41.667 9.722 0.188 0.308 0 0.694 0.2 0.3
22 0.02 0.22 0 0 0.014 0.176 0 0 0.026 0.158 0 0 0.2 0.3
23 0.09 0.154 0 0 0.126 0.144 0 0 0.16 0.344 0 0 1 15
24 0.022 0.08 0 0 0.022 0.108 0 0 0.012 0.094 0 0 0.2 0.3
25 0.204 0.348 0 0 0.166 0.186 0 0 0.106 0.19 0 0 1 15
26 0.024 0.112 0 0 0.01 0.104 0 0 0.014 0.172 0 0 0.2 0.3
27 0.098 0.11 0 0 0.096 0.114 0 0 0.098 0.112 0 0 0.2 0.3
28 0.024 0.18 0 0 0.012 0.14 0 0 0.02 0.11 0 0 0.2 0.3
29 0.07 0.106 0 0 0.1 0.11 0 0 0.084 0.224 0 0 1 15
30 0.016 0.064 0 0 0.014 0.084 0 0 0.01 0.066 0 0 0.2 0.3
31 0.088 0.194 0 0 0.11 0.136 0 0 0.074 0.146 0 0 1 15
32 0.016 0.098 0 0 0.008 0.1 0 0 0.008 0.14 0 0 0.2 0.3
33 0.068 0.09 0 0 0.096 0.12 0 0 0.044 0.06 0 0 0.2 0.3
34 0.012 0.136 0 0 0.008 0.126 0 0 0.008 0.084 0 0 0.2 0.3
35 0.06 0.098 0 0 0.06 0.072 0 0 0.042 0.15 0 0 1 15
36 0.012 0.046 0 0 0.008 0.066 0 0 0.004 0.042 0 0 0.2 0.3
37 0.044 0.118 0 0 0.07 0.11 0 0 0.028 0.07 0 0 1 15
38 0.01 0.092 0 0 0.006 0.066 0 0 0.004 0.094 0 0 0.2 0.3
39 0.034 0.046 0 0 0.05 0.074 0 0 0.032 0.05 0 0 0.2 0.3
40 0.008 0.102 0 0 0.006 0.096 0 0 0.004 0.054 0 0 0.2 0.3
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MNpunoxenue B. NMpumep oTyeTa No KayecTsy

41| 0044 | 0086 0 0 0.048 | 0076 0 0 0.03 01 0 0 1 15
42| 001 | 0028 0 0 0.006 | 0.052 0 0 0002 | 0034 0 0 0.2 03
43 | 0024 | 0.09 0 0 005 | 0092 0 0 002 | 0048 0 0 1 15
44 | 0006 | 0.084 0 0 0.004 | 005 0 0 0002 | 008 0 0 0.2 03
45 | 0018 | 0.3 0 0 0.046 | 0.06 0 0 0018 | 0.034 0 0 0.2 03
46 | 0008 | 0.09 0 0 0.004 | 0.088 0 0 0002 | 0.042 0 0 0.2 03
47 | 0028 | 0.08 0 0 004 | 0048 0 0 0018 | 008 0 0 1 15
48 | 0006 | 0022 0 0 0.004 | 0.044 0 0 0002 | 003 0 0 0.2 03
49 | 0018 | 0076 0 0 003 | 0076 0 0 0014 | 0034 0 0 1 15
50 | 0006 [ 0.074 0 0 0.004 | 0.044 0 0 0002 | 0.06 0 0 0.2 03
Tabnuna 7 — Pe3ynbratsl u3mMepenuit Ko3p(HUIUEHTOB HHTEPTapPMOHHUUECKIX
COCTABJISIOIIMX HAIIPSDHKEHUM MTOPSAIKa m
Pesynbrar usmepenuii, %
m Hanpsiokenue A Hanpspoxenue B Hanpsixenune C
Kuisg(m) Kuisg(m) Kuisg(m)

2 0.598 0.598 0.599

3 0.583 0.582 0.582

4 0.190 0.191 0.189

5 0.131 0.136 0.122

6 0.093 0.106 0.089

7 0.077 0.091 0.072

8 0.063 0.062 0.064

9 0.056 0.056 0.058

10 0.059 0.066 0.061

11 0.056 0.064 0.058

12 0.051 0.049 0.050

13 0.049 0.046 0.046

14 0.045 0.036 0.038

15 0.044 0.035 0.036

16 0.040 0.053 0.038

17 0.036 0.050 0.037

18 0.028 0.029 0.031

19 0.026 0.027 0.028

20 0.035 0.027 0.026

21 0.033 0.026 0.028

22 0.022 0.033 0.026

23 0.022 0.031 0.023

24 0.023 0.019 0.031

25 0.018 0.018 0.029

26 0.031 0.023 0.021

27 0.032 0.024 0.025

28 0.020 0.019 0.022
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29 0.021 0.020 0.021
30 0.023 0.018 0.029
31 0.017 0.018 0.026
32 0.023 0.018 0.021
33 0.024 0.019 0.023
34 0.015 0.017 0.019
35 0.017 0.022 0.020
36 0.024 0.021 0.026
37 0.019 0.016 0.023
38 0.025 0.021 0.020
39 0.027 0.024 0.025
40 0.021 0.021 0.025
41 0.025 0.027 0.024
42 0.031 0.031 0.035
43 0.032 0.027 0.034
44 0.031 0.031 0.025
45 0.033 0.029 0.029
46 0.026 0.025 0.028
47 0.029 0.028 0.021
48 0.032 0.028 0.027
49 0.025 0.022 0.026
50 0.023 0.021 0.020

Tabnuma 8§ — Pe3ynbTaThl H3MEpeHU KpaTKOBpEMEHHO! 1036l uinKepa

060?{{12;61{% Hampsokenne A Hanpsxenne B Hanpsokenne C - |HopmatuBHOE 3HaueHMe
Pst, 0.€. 4.371 4.531 4.482 1.380

Tabnuna 9 — Pe3ynbTathl n3MepeHu JTUTEIHHOU 03bI PIIUKEpa

060;1[{12?;1{146 Hanpsoxenne A Hanpsoxenne B Hanpsbxkenne C - |HopmatuBHOE 3HaUeHUE
Pit, 0.€. 3.811 4.016 3.910 1.000

Tabnuua 10 — Pe3ynpTaThl U3MEPEHH YKCIa IEPEHANPSKEHUHN 10 MAKCUMAJIbHOMY
HaIPSKEHUIO U JUIMTENIbHOCTH

3HayeHue

JInuTenbHOCTH epeHanpsHKeHust Atyep, ©

nepeHanpsuKeHus u, %
0,01<At;p<02 | 02<Atp<0,5 | 0,5<Atye<I 1<Atyp<5 | 5<Atyp<20 | 20<At,y<60 |  60<Atyep
OMOPHOTO HAMPSKEHUS
110 <u <120 0 0 0 0 0 0
120 <u < 140 0 0 0 0 0 0
140 <u <160 0 0 0 0 0 0
160 <u < 180 0 0 0 0 0 0
180 <u 0 0 0 0 0 0
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Tabnuua 11 — Pe3ynpTaThl U3MEpEeHH YncIa MPOBAJIOB 10 OCTATOYHOMY HANPSKEHUIO U

JIUTCIBHOCTHU
OctarouHoe JMTeNbHOCTh POBaa HanpsbKeHus At,, ¢
HarnpsbKeHue U, %
OTOPHOrO 0,01<At,;<0,2 | 0,2<At,;<0,5 0,5<At,<1 1<At,<5 5<A,<20 20<At,<60 60<At,
HAIPSDKCHUS
90 >u > 85 0 0 0 0 0 0 0
85>u>70 0 0 0 0 0 0 0
70 >u>40 0 0 0 0 0 0 0
40>u>10 0 0 0 0 0 0 0
10>u>0 0 0 0 0 0 0 0

Tabnuua 12 — Pe3ynpTaThl U3MEPEHUI YUCIIa IPEPHIBAHUN HANIPSYKEHUN IO OCTaTOUHOMY

HAIPAXKCHUIO U AJTUTCIbHOCTHU

OcrarouHoe

HanpspKeHue u, %

JlniTensHOCTh NpephIBaHuUs HAIPSHKEHUS Atyy, ©

Haubonbrras

OIIOpHOTO At,<0,5 | 0,5<At,,<I 1<At,<5 5<At,<20 20<At;,<60 60<At,,<180 180<Aty, TPOJOJDKUTEIBHOCTS, C
HAIPSDKCHUS
5>u>0
0 0 0 0 0 0.000
(npepsiBanue)
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MpunoxeHue I'. MpoTokon Modbus

O6wue cBepeHus

B HacTosweM npunoxeHuu onucaHa peanusauma npotokona Modbus (Modbus - 370
TOproBas Mapka, npuHagnexawas komnauum Schneider Electric), ucnonbsyemoro nns
obmeHa paHHbIMM Mexay ESM u koHTponnepamu/cepBepamu aBTOMATU3UMPOBAHHBIX
cucteM. [lpunoxeHne COAEPXMT BCHO HeobOXoanmyrd WMHbOpMaumio ans pa3paboTku
CTOPOHHEro NporpaMMHoro obecneyeHus, MCNOAbL3yeMOro ana ceasm ¢ ESM.

[lna HenocpeacTBEHHOrO 3HAKOMCTBA C OCHOBamu mnpoTokona Modbus Heobxoanmo

ckayatb pykoBoactBo «Modicon Modbus Protocol Reference Guide» ¢ cawta

www.modbus.org.

Cnoco6bl opraHusauun o6meHa no npotokony Modbus

B pexkume Modbus RTU ESM mMoxeT 06MeHMBaTbCS AaHHBIMU KaK Yepe3 MMerLwmecs NopThl
RS-485, Tak 1 ¢ nomolbto nopta Ethernet.

B pexxume Modbus TCP ESM moxeT o6MeHnBaTbcs no 4 coketam nopta Ethernet.
Anpec

[None agpeca coaoepXuT Ha3HAYeHHbIN agpec U MoXeT uMeTb 3HaveHns h01 - hFF (1-254).
Apnpec hOO gBnsieTcs WMpoKoBeLwaTenbHbiM, Ha 3anpoc no agpecy hOO u oTeBevaroT BCe
Appec hFF (255)
WMPOKOBELLATENbHbIM, Ha 3anpoCbl MO AAHHOMY agpecy npubopbl He OTBEYAlT, HO

yCTpOﬁCTBa, Haxopgdaumecqa Ha CBA3n. TakKxXe ABNAETCA

MCNOJTHAKOT KOMaHAbl.

Nopaepxusaemble GyHKUUU

CraHpapTHble Modbus-dyHKLMK

0x01 read coil YteHune amnckpeTHOM MHPopmaumu
0x02 read discrete inputs
0x03 read holding registers .

: . YteHne nsmepeHuii
0x04 read input registers
0x05 write single coil TeneynpaBnexue
0x2B read ID YteHune onucaHus npubopa
Monb3oBatenbckue Modbus-pyHKumun*
0x64 service read YteHune cnyxebHOM MHDOPMaLMK
0x66 read meters YteHne nsmepeHui
0x67 read tariff YteHne TapudHbIX AaHHbIX
Ox6A read harmonics YteHune rapmMoHuK
0x6B read profiles YteHune npoduneri 1 xypHanos
0x6C read info YteHnune nHdopmMaumm o npubope
0x6D read dio info YteHne nHdopMaLmm 0 BUCKPETHBIX CUrHaNax

*
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MUcknioueHns otsetos

ESM oTBeyvaeT ykasaHHbIMM HWXe OTBETaMM NpW Noy4YeHnn ownbku B 3anpoce.
B oTBeTHOM c006LWEeHNM CcTaplumi BUT KOAA GYHKUMKM yCTaHaBAmMBaeTcs B 1.
PeannsoBaHbl cnepyroLme Koabl UCKIOYEHWUI OTBETOB:

e 01 - HeBepHas QyHKLMS

e (02 - HenpaBUNbHbIN aapec napameTpa

e 03 - HeponycTMMOeE 3HaYeHMe napaMeTpa
e (04 - HencnpaBHOCTb YCTPOMCTBA

AHanoroBble paHHblE:

e MacwTtabnpoBaHHble BeNUYMHbI (short)

[na nepeBoga MacwTabupyembix BEIMYMH HEOOXOAMMO 3HAYEHME PErUCTPa pa3aenTb Ha
COOTBETCTBYHOLWMIA KO3IDPULMEHT, 3aaaHHbIM B 10 «ES KoHdurypaTop»:

E-  ESM [] Wenone3oBaTte anropiTM GeICTPRE MSMEPEHUE

A -

..... YyaT 40 =

..... Cem
----- PeseperpoBaHe
----- Hace ZHaverve saMelleHnA, (U 50,000 >
----- BHeWHWE yoTpoicTEa

----- IyckpeTHele curHans

YacToTa NP HASKOM HaNPARXKEHM

..... COM-1 KozmauumeHTs! TDEHCOPMELIMA W € MMHULE WSMEDEHINA:

e COM2 TOKa 1,000 2 |A w
----- TCP-#nwenHT 1

[~ TCP-+nueHT 2 HENPAXEHIA 1.000 =l (B i
- TCP 3 —— =

8 TCP:E:::: 4 MowARCeTH 1.000 ~| Br/sap/BA

- M3K&1850-3-2 PaccumThiBat: aBTOMaTHMYECKK

Brniounts pacHeT MHTEMAPMOHMYECKMXE COCTAE NAKILLLAK

KoatduuwmerTel Npeofpa308aHMA B LENOYMCNEHHEIE SHAYEHWA:

MNapameTp KoapouumeHT

O
HanpaxeHue 100

Tak 1000
MowHoeTs 100

Yactota 1000

Kosgpg. MowHocTH 1000
[aproHaKm 1000
AcMmMeTpHA 1000

¥ron 100
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Ua
Ub
Uc

Uab
Ubc
Uca

Ula
Uib
Ulc
U1
Ulab
Ulbc
Ulca
Uil
I1a
I11b

e BennuumHbl B popmate ¢ nnasatowen 3anaton (float)

Pernctpbl coaepyaT 3HauyeHus B GopmMe MaHTUCChI M NokasaTtens cteneHn. MpeactaBneque

yTBEpXAeHO B cTaHaapte |IEEE 754.

Appeca peructpoB HymepylTcs B amanasoHe ot 0 go 65535, ¢ nomowbto MO «ES

KoHburypaTop» MOXHO HacTpoWTb 0Oy NPOM3BOJIbHYHO afpecaLmtio perucTpos.

e JlocTynHble napameTpbl:

HanpspkeHue dasbl A
HanpspkeHne dasbl B
HanpspkeHne dasbl C

CpenHee da3Hoe HanpskeHne
JlnHenHoe HanpsxeHne A-B
JInHenHoe HanpspkeHune B-C
JlnHenHoe HanpsxxeHne C-A
CpepHee nuHeHOe HanpsXXeHune
Tok da3bl A

Tok da3sbl B

Tok ¢asbl C

CpenHuii hasHbIi TOK

AKTMBHAs MOLWHOCTb dasbl A
AKTMBHas MOLHOCTb a3bl B
AKTMBHas MoLWHOCTb pasbl C
CyMMapHas akTMBHAs MOLHOCTb
PeakTnMBHas MowWHOCTb da3bl A
PeakTnBHag MowHocTb dasbl B
PeakTnBHag MowHoCTb pasbl C
CyMMapHas peakTUBHAs MOLLHOCTb
MonHag MowHocTb dasbl A
MonHasg MowHocTb dasbl B
MNMonHasa MowHocTb dasbl C
CyMMapHas nonHas MOWHOCTb
YactoTta dasbl A

YactoTta ¢asbl B

YactoTta ¢asbl C

YactoTa

HanpspkeHne dasbl A
HanpsskeHue dasbl B
HanpspkeHue dasbl C

CpenHee da3Hoe HanpskeHWe
JlunenHoe HanpsxxeHne A-B
JIuHeltHoe HanpspkeHune B-C
JlunenHoe HanpsxeHne C-A
CpepHee nuHeHOE HanpsXXeHune
Tok da3bl A

Tok da3bl B
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l1c

Pla
P1b
Pic

P1
O1a
Q1b
Qic
01

Sla
S1ib
Sic

S1
PhiU1la
PhiUlb
PhiU1lc
Philla
Phillb
Phillc
PhiUab
PhiUbc
PhiUca
PhiUla
PhiUlb
PhiUlc
PhiSa
PhiSb
PhiSc
Philz
Philp
Philn
PFa
PFb
PFc

PF

Tga
Tgb
Tgc

Tg

Uz

Tok dasbl C

CpepHuii aszHblI TOK

AKTMBHAs MOLWHOCTb da3sbl A

AKTMBHag MoLlHOCTb dasbl B

AKTMBHas MoLHOCTb dasbl C

CyMMapHas akTMBHasi MOLWHOCTb

PeaktnBHag MowHocTb dasbl A

PeakTnMBHas MOWHOCTb Gasbl B

PeakTnBHag MowHoCTb pasbl C

CyMMapHas peakTMBHas MOLLHOCTb

MNonHasa MowHocTb dassbl A

MNonHasa MowHocTb dasel B

MonHasg MowHocTb dasbl C

CyMMapHas nonHas MOLWHOCTb

Yron HanpsxkeHus dasbl A

Yron HanpsixeHus dasbl B

Yron HanpskeHus dasbl C

Yron Toka ¢asbl A

Yron Toka ¢asbl B

Yron Toka ¢asbl C

Yron mexay HanpskeHusmu das A u B

Yron mexay HanpsbkeHnamm ¢as B n C

Yron mexay HanpsbkeHnamu ¢as Cn A

Yron mexay TOKOM 1 HanpsxxeHnem dasbl A

Yron Mexay TOKOM U HanpsbkeHneM dasbl B

Yron mexay TOKOM 1 HanpsbkeHneM ¢asbl C
JKBWBANIEHTHbBIW YroN MeXAY TOKOM M HanpsbkeHneM dasbl A
DKBUBANEHTHbIN Yron Mexay TOKOM U HanpskeHueM ¢asbl B
JKBWBANIEHTHbIV Yron MeXAay TOKOM U HanpsbkeHueM dasbl C
Yron mexay TOKOM U HanpshXeHWeM HyneBoM NocnefoBaTeNbHOCTH
Yron Mexay TOKOM M HanpsbkeHWeM npsiMor Noc/iefoBaTeNbHOCTH
Yron mexay TOKOM U HanpshxeHneM 0b6paTHOW nocnenoBaTeNlbHOCTH
KocuHyc dasbl A

KocuHyc ¢asbl B

KocuHyc ¢asbl C

CpeaHuii KOCUHYC

TaHreHc dasbl A

TaHreHc ¢dasbl B

TaHreHc dasbl C

CpefHuii TaHreHc

HanpsxxeHune HyneBoi nocnefoBaTenbHOCTH

HanpsxeHne npsiMoit nocnenoBaTeNbHOCTH

HanpspkeHne obpaTHOM NocnenoBaTeNbHOCTH

Tok HyneBoW nocneaoBaTeNbHOCTH

Tok npsiIMOM NocnenoBaTe/IbHOCTH

Tok obpaTHOM NocnefoBaTeNbHOCTU

AKTMBHa$i MOLLHOCTb HYN€BOM NOC/ef0BaTeIbHOCTH
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Pp

Pn

0z
Qp

On

Sz

Sp

Sn
KuUz
KuUn
Kulz
Kuln
KdUa
KdUb
KdUc
Kdu
Kdla
Kdlb
Kdlc
Kdl
THDpa
THDpb
THDpc
THDp
THDqa
THDgb
THDqc
THDq
THDsa
THDsb
THDsc
THDs
Uzr
lzr
Pzr
Qzr
Szr
DFa
DFb
DFc
DF
Psta
Pstb
Pstc
Pst
Plta
Pltb

AKTMBHa$i MOLLHOCTb MPSIMO NOCNeA0BATENIbHOCTH

AKTMBHasi MOLLLHOCTb 06paTHOM NOCNef0BaATE/IbHOCTH

PeakTBHas MOLHOCTb HYIEBOW NOCNEA0BATENIbHOCTH

PeakTMBHag MOLWHOCTb NPSMONM NOCNefoBaTeNbHOCTU

PeakTnMBHas MOLWHOCTb 06pATHOM NOC/eA0BaTENbHOCTH

MonHag MOLWHOCTb HYNEeBOW NOCIeA0BaTeNbHOCTH

MNonHas MOLWHOCTb NPAMON NOCNeA0BaATENbHOCTH

MNMonHasg MOLWHOCTb 06paTHOM NOCNeA0BaTENbHOCTH

KoadbduuneHT HecMMMeTpumn Hanps>keHns Mo HyNeBOM NOCNef0BaTeNIbHOCTH
Ko3dPUuUMEHT HECMMMETPUM HANPSHKEHUS MO 06paTHOM NOCNEL0BaTE/IbHOCTH
KoadbdpuuneHT HecuMMeTpumn ToKa Mo HyNeBOM NOCNEA0BATENIbHOCTH
KoapduumeHT HecuMMeTpum Toka No 06paTHOM NocieoBaTeNbHOCTH
KoadhPUuumneHT HecMHyCcomaanbHOCTU HanpsxkeHus ¢asbl A

KoaddurumneHT HecuHyconaanbHOCTM HanpsbkeHus dasbl B

KoadhduuneHT HecnHycomaanbHOCTH Hanpsxxenus ¢asbl C

KoadpuuneHT HecnHyconaanbHOCTU HaNpsXKeHUs

KoadhduumneHT HecnHycomaanbHOCTH Toka dasbl A

KoadhduumneHT HecnHycomaanbHOCTH Toka ¢asbl B

KoadduuneHT HecnHyconpaanbHOCTH Toka dasbl C

KoadduuneHT HecMHyconaanbHOCTM TOKa

Ko3dPUuneHT rapMOHUYECKMX MCKAKEHWUIA aKTUBHOM MOLLHOCTM Basbl A
Ko3h@UUMEHT rapMOHMYECKMX MCKAXKEHMIA AKTUBHOM MOLLHOCTU (a3bl B
KoadhburumeHT rapMOHUYECKMX UCKAXKEHUIM aKTUBHOM MOLLHOCTU dasbl C
Ko3dhPUUMEHT rapMOHMYECKMX UCKAKEHWUMA AKTUBHOM MOLLHOCTH
Ko3dh@UUMEHT rapMOHMYECKMX MCKAXKEHWI peaKTUBHOM MOLLHOCTM (asbl A
KoadduumneHT rapMOHNYECKUX UCKAXKEHWUIM PEAKTUBHOM MOLLHOCTU da3bl B
Ko3h@UUMEHT rapMOHMYECKMX MCKAXKEHWI peaKTUBHOM MOLHOCTU dasbl C
Ko3dhdUumMeHT rapMOHMYECKUX UCKAXKEHWUMA peaKTUBHOW MOLLHOCTHU
Ko3h@UUMEHT rapMOHMYECKMX MCKAXKEHMIA MOTHOM MOLHOCTU da3bl A
Ko3h@UUMEHT rapMOHMYECKMX MCKAXKEHMIA MOJTHOM MOLHOCTU (asbl B
KoadduumeHT rapMOHMYECKUX UCKAXKEHWUIA NONHOM MOLWHOCTU da3sbl C
KoadpduuneHT rapMoHUYECKMX MCKAXKEHWU MONHOM MOLLHOCTH
HanpspkeHwne HyneBol nocnefnoBatenbHocTH (onsg ESM-ET)

Tok HyneBol nocnenoBatenbHOCTH (ans ESM-ET)

AKTMBHAs MOLHOCTb HyNeBOM nocnenoBatensHoctn (ang ESM-ET)
PeakTBHas MOLWWHOCTb HYNeBOW nocnepoBaTenbHocTH (ang ESM-ET)
MonHas MOLWHOCTb HyNeBoW nocnenoBaTenbHoCcTH (ang ESM-ET)

CKopOoCTb M3MEHeHUs YacToTbl dasbl A

CKopoCTb M3MEeHeHMs YacToTbl Gasbl B

CkopocTb M3MeHeHus YacToTbl dasbl C

CKOpOCTb U3MEHEHUS YaACTOThI

KpaTkoBpemeHHas fo3a gnvkepa asbl A

KpatkoBpemeHHas no3a ¢pnaunkepa dasbl B

KpaTkoBpemeHHas fo3a gpnukepa $asbl C

KpatkoBpemeHHas no3a dpaukepa

[onroBpemMeHHas fo3a dpavkepa dasbl A

LonroBpemeHHas no3a dnukepa dasbl B
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Pltc
Plt
Bx
By
Bz

Vbat
DWp
DWq
DWs
WPp
WPm
WQp
WQOm
wo1
WQ2
WQ3
W04
WSp
WSm
W1Pp
W1Pm
W1Qp
W10m
w101
w102
W1Q3
W104
W1Sp
W1Sm
WpPp
WpPm
WpQp
WpOm
Wp0O1
WpQ2
WpQ3
WpQ4
WpSp
WpSm
WbPp
WbPm
WbQp
WbOm
WbQ1
Wb02

[onroBpemeHHas no3a dnaunkepa dasbl C

[onrospemeHHas no3a daunkepa

MarHuTHas MHAYKLMS BHELIHEro nons no ocn X

MarHuTHas MHAYKLMS BHELLHero noss no ocn Y

MarHuTHas MHAYKLUMS BHELUHEro nons no ocu Z

MarHuTHas MHAYKLUMS BHELLHEro nosns

BHyTpeHHsaa TeMnepaTtypa

HanpspkeHne 6aTapeu

MpupalLeHne akTMBHOM 3Heprum 3a 200 Mc

MpupaweHne peaktmBHoM 3Heprumn 3a 200 mc

MpupalueHre nonHor 3Heprum 3a 200 Mc

AKTUBHas 3Heprus B NPAMOM HanpasieHuu

AKTMBHas 3Heprus B 06paTHOM HanpaBAeHUM

PeakTuBHas 3Heprus B NpsMOM HanpasieHUU

PeakTnMBHag aHeprusi B 06paTHOM HanpaBieHUK

PeakTBHasg aHeprvs B NepBOM KBajpaHTe

PeakTBHas sHeprus BO BTOPOM KBadpaHTe

PeakTBHas sHeprus B TpeTbeM KBafpaHTe

PeakTBHas 3Heprus B YeTBEPTOM KBaJpaHTe

MonHag aHeprus B NpsIMOM HanpaBieHUK

MonHas aHeprusi B 06paTHOM Hamnpas/ieHUM

AKTUBHasi 3Heprus No OCHOBHOM rapMOHMKE B MPSIMOM HanpaBaeHUn
AKTUBHasi 3HEprus No OCHOBHOM rapMoHMKe B 06paTHOM HanpaBaeHUK
PeakTuBHas 3Heprus No 0OCHOBHOM rapMOHUKE B NPSIMOM HanpasieHWu
PeakTBHas 3Heprus No 0OCHOBHOM rapMOHWKe B 06paTHOM HamnpaB/ieHUK
PeakTuBHas 3Heprus No 0CHOBHOM rapMOHUKE B NEPBOM KBaApaHTe
PeakTvBHasg 3Heprusa No 0CHOBHOM rapMOHUKE BO BTOPOM KBagpaHTe
PeakTuBHas 3Heprus No 0OCHOBHOM rapMOHUKE B TPETbEM KBaJpaHTe
PeakTBHasg 3Heprus No 0OCHOBHOM rapMOHUKE B YETBEPTOM KBaApaHTe
MonHasg aHeprus No OCHOBHOM rapMOHUKE B NPSIMOM Hamnpas/ieHUK
MonHag aHeprus No OCHOBHOM rapMOHWKe B 06paTHOM HanpasieHUu
AKTUBHasi 3Heprusa NpsMoK Nocaef0BaTeNbHOCTM B NPSIMOM Hanpas/ieHnu
AKTWBHas 3Heprusa NpsaMol nocienoBaTeNbHOCTM B 06paTHOM Hamnpas/ieHUu
PeakTnBHag 3Heprus NpsiMoi NOCNef0BaTeNbHOCTU B NPSMOM HanpaBaeHUN
PeakTuBHasg aHeprus NpsMoi Noc/efoBaTeNbHOCTM B 06paTHOM Hamnpas/ieHuUm
PeakTuBHas aHeprus nNpsMoit Noc/ef0BaTeNbHOCTM B NEPBOM KBagpaHTe
PeakTvBHag aHeprus NnpsiMoi NOC/e,0BaTENbHOCTM BO BTOPOM KBaApaHTe
PeakTuBHas 3Heprus NpsiMoit NoC/ef0BaTENbHOCTM B TPETHEM KBAApaHTE
PeakTvBHag sHeprus NpsiMoi NocC/e,0BaTENbHOCTM B YETBEPTOM KBaJipaHTe
MonHasg aHeprus NpsaMoi NOCeL0BaATENBHOCTY B NMPSMOM HaMNpaBAeHUU
MonHasg aHeprus NpsMoi Noc/ief0BaTeNbHOCTY B 0OpaTHOM HanpaBAeHUM
«HekauecTBeHHas» aKTMBHas 3HePrus B NPAMOM HanpasieHUn
«HekayecTBeHHas» aKTMBHAs 3Heprus B 06paTHOM HanpasieHuu
«HekauecTBeHHas» peakTUBHasi 3HEPrusa B NpsIMOM HanpasBieHUn
«HekayecTBeHHas» peakTMBHas IHeprus B 06paTHOM HanpaBAeHUH
«HekauecTBeHHas» peakTUBHasi 3Heprus B NePBOM KBafpaHTe
«HekayecTBeHHas» peakTUBHas SIHeprus BO BTOPOM KBagpaHTe
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short/int/float
short/int/float
short/int/float
short/int/float
short/int/float
short/int/float
short/int/float

ushort/int/float

ushort/float

ushort/float

ushort/float
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
int/long
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Mpunoxenue I. NpoTtokon Modbus

WbQ3
WbQ4
WbSp
WbSm
UaHx
PhiUaHx
UbHx
PhiUbHx
UcHx
PhiUcHx
laHx
PhilaHx
IbHx
PhilbHx
IcHx
PhilcHx

«HekayecTBeHHas» peakTUBHas SHeprusa B TpeTbeM KBadpaHTe
«HekauecTBeHHas» peakTUBHasi SHEPrUs B YETBEPTOM KBaApaHTe
MonHas «HeKayecTBEHHasn» 3HEpPrus B NPSIMOM HamnpaBneHUM
MonHag «HekavyecTBEHHas» 3Heprus B 06paTHOM HanpaBAeHUM
AMNAUTYAQ Xx-M rapMoHMKKM Hanpsxkenus ¢asbl A (x ot 1 go 50)
Yron x-1 rapMoHuKK HanpsbkeHus dasbl A (x ot 1 go 50)
AMNAUTYaa X-1M rapMOHUKM HanpspkeHns dasbl B (x ot 1 no 50)
Yron x-1 rapMoHuKu HanpsbkeHnus dasbl B (x ot 1 po 50)
AMNNWTYRa X-i rapMoHuKK Hanpsxernus dasbl C (x o1 1 no 50)
Yron x-1 rapMoHuku Hanpspkernus dasbl C (x ot 1 go 50)
AMNNWTYRa X-i rapMoHuKM Toka dasbl A (x ot 1 o 50)

Yron x-1 rapMoHukn Toka dassbl A (x ot 1 no 50)

AMNnnTYpa x-i rapMoHuKu Toka dasbl B (x ot 1 o 50)

Yron x-1 rapMoHukn Toka dasel B (x ot 1 no 50)

AMnnnTypa x-i rapMoHuku Toka dasbl C (x ot 1 go 50)

Yron x-1 rapmoHukn Toka dasel C (x ot 1 go 50)

* - OMMCaHME TUMOB AaHHbIX:

ushort — 6e33HaKoBOE LLENOYNUCSIEHHOE, 2 balTa;
short — 3HakoBoOe LienoYncaeHHoe, 2 baiTa;

int — uenoyncneHHoe, 4 baiiTa;

long - uenouuncneHHoe, 8 Hawr;

float - c nnaBatowen 3anatoi, 4 banTa.

[JMUCKpeTHble AaHHbIe

int/long
int/long
int/long
int/long
ushort/int/float
short/int/float
ushort/int/float
short/int/float
ushort/int/float
short/int/float
ushort/int/float
short/int/float
ushort/int/float
short/int/float
ushort/int/float
short/int/float

UTeHne OMCKpPeTHbIX AaHHbIX M3 npubopa ocywectengsetca no komaHge 01 (Read Coil

Status), nmbo 02 (read discrete inputs).

lNpumep 3anpoca n otTeeTa no koMaHae 01 npeacTaBneHbl HUXeE:

Anpec - KoHTponbHas
yCTpoiCTEa Komanpa | CraptoBbivi agpec TC Konnyectso TC cymma (CRO)
01 01 00 | 02 00 | oC 9D | CF

Ons NPpUBELNEHHOTIO BbIWE 3anpoCa OTBETOM 6y,D,€T CNY>XUTb NaKeT Bnaa:

| 01 | 01 | 02 [ 00 | 51 | 78 |

[ne BTOpOM M TpeTuin 6anT B BMHApHOM BUAE XapakTepu3yT cocTosHue TC:

bant 02 00
but ojo|jo0|{0|0|0O|J1|0O|O|O|O|O|O (O |O |O
AnpecTC |9 |8 |7 |6 |54 |32 1312 (11| 10

B npuBeaeHHoM npuMepe 3anpawmeanocb 12 TC HaumHaga ¢ agpeca 02, u3 oTBETa MOXHO
caenaTb BbiBoA, 4To TC ¢ agpecom 03 3aMkHyTa.

MakcuManbHo ESM MoxeT nepepatb COCTOsSiHME 64 AMCKPETHbIX CUrHanoB, aapecaums
KaXXaoro HacTpamsaeTcs npounssonbHo B 10 «ES KoHdurypatop».
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MpunoxeHue A. NMpotokon CNMNOA3C

Tabnuua obbekToB cyeTynka ESM:

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Register
Register
Register
Register
Register
Clock
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register

0.0.42.0.0.255
0.0.96.1.0.255
0.0.96.1.1.255
0.0.96.1.2.255
0.0.96.1.3.255
0.0.96.1.4.255
0.0.96.1.10.255
0.0.96.8.0.255
1.0.0.3.3.255
1.0.0.3.4.255
1.0.0.4.2.255
1.0.0.4.3.255
1.0.0.4.5.255
1.0.0.4.6.255
1.0.0.6.0.255
1.0.0.6.1.255
1.0.0.6.2.255
1.0.0.6.3.255
1.0.0.6.4.255
0.0.1.0.0.255
1.0.31.7.0.255
1.0.51.7.0.255
1.0.71.7.0.255
1.0.32.7.0.255
1.0.52.7.0.255
1.0.72.7.0.255
1.0.33.7.0.255
1.0.53.7.0.255
1.0.73.7.0.255
1.0.13.7.0.255
1.0.14.7.0.255
1.0.9.7.0.255
1.0.29.7.0.255
1.0.49.7.0.255
1.0.69.7.0.255
1.0.1.7.0.255
1.0.21.7.0.255
1.0.41.7.0.255
1.0.61.7.0.255
1.0.3.7.0.255
1.0.23.7.0.255
1.0.43.7.0.255
1.0.63.7.0.255
1.0.12.7.1.255
1.0.12.7.2.255
1.0.12.7.3.255
1.0.1.8.0.255
1.0.1.8.N.255
1.0.2.8.0.255
1.0.2.8.N.255
1.0.3.8.0.255

JNornueckoe nmsa npubopa

3aBogckor Homep npubopa

Tun npubopa

MeTponoruueckas Bepcus NpoLnBKM

Bepcus npowmskm

o BbINycka

[aHHble ToukM yyeTa (0o 64 6anT)

Bpems paboTbl cyeTumka

locTosIHHAs UCMbITAaTENBbHOrO BbIXOAA AaKTUBHOM SHEPrUM
MocTosiHHAs UCMbITAaTENBHOrO BbIXOAA PEAKTUBHOM SHEPTUU
KoadduumneHT TpaHchopmMaumm no Toky
KoadbduumeHT TpaHchopMaLmMmn No HANPSXKEHUIO
KoaddurumeHT TpaHchopmMaumm no Toky (Bceraa 1)
KoadbduumeHT TpaHchopMaummn no HanpsxkeHuto (Bcerpa 1)
HoMuHanbHoe HanpsxeHue

HoMuHanbHbIM (6a30BbIi) TOK

HoMuHanbHag yactota

MakcuMManbHbI TOK

HoMuHanbHoe HanpsxeHue ceTu

Yacl

Tok dasbl A

Tok ¢asbl B

Tok ¢asbl C

HanpsxeHue dasbl A

HanpsxeHue dasbl B

Hanpsxenue dasbl C

KoaddunumeHT MowwHocTn dasbl A

KoaddurumeHT MowHocTH dasbl B

KoaddurumeHt mowHocTn dasbl C

CyMMapHbI K03bdULUMEHT MOLLHOCTU

YacToTa

CyMMapHas nonaHas MOLWHOCTb

MonHas mMowHocTb dasbl A

MonHas mMowHocTb dasbl B

MonHas mowHocTb dasbl C

CyMMapHasa aKTMBHAs MOLLHOCTb

AKTVMBHas MOLWHOCTb dasbl A

AkTuBHas MowHoOCTb dasbl B

AkTnBHas MowHoCTb dasbl C

CyMMapHas peakTUBHas MOLLHOCTb

PeakTnBHas MowHocTb dasbl A

PeakTnBHas mMowwHocTb dassl B

PeaktnBHas mowHocTb dasbl C

JInnenHoe HanpsxkeHne AB

JInnenHoe HanpsxkeHne BC

JInneiiHoe Hanpsxkenune CA

AKTMBHas 3Heprus B MpsAIMOM HanpaBiEHNU
AKTVBHas 3Heprus B NnpsMoM HanpasneHun Tapud N (1...8)
AKTVBHasi 3Heprus B 06paTHOM HanpaBaeHUM

AkTVBHas 3Heprus B o6paTtHoM Hanpasnenuun tTapud N (1...8)

PeakTnBHas 3Heprys B NpAMOM HampasiaeHuu
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MNpunoxenue A. Mpotokon CMOA3C

Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Register
Profile generic
Profile generic
Profile generic
Profile generic
Profile generic
Profile generic
Profile generic
Profile generic
Profile generic

1.0.3.8.N.255
1.0.4.8.0.255
1.0.4.8.N.255
1.0.5.8.0.255
1.0.5.8.N.255
1.0.6.8.0.255
1.0.6.8.N.255
1.0.7.8.0.255
1.0.7.8.N.255
1.0.8.8.0.255
1.0.8.8.N.255
1.0.98.1.0.255
1.0.98.2.0.255
1.0.99.1.0.255
1.0.99.98.0.255
1.0.99.98.2.255
1.0.99.98.5.255
1.0.99.98.6.255
1.0.99.98.7.255
0.0.99.98.13.255

PeakTuBHas s3Heprus B npsMoM HanpasneHun Tapud N (1...8)
PeakTnBHas sHeprusa B 06paTHOM HamnpaBiaeHUM

PeaktnBHasg aHeprus B o6patHoM HanpasneHuu Tapud N (1...8)
PeakTnBHas sHeprus B 1M KBagpaHTe

PeaktneHas sHeprus B 1m kBagpaHte Tapud N (1...8)
PeakTnBHas sHeprus Bo 2M KBagpaHTe

PeaktnBHas sHeprus Bo 2M kBagpaHTe Tapud N (1...8)
PeakTnBHas s3Heprus B 3M KBaapaHTe

PeaktneHas sHeprus B 3m kBagpaHTte Tapud N (1...8)
PeakTnBHas sHeprus B 4M KBaapaHTe

PeaktnBHas sHeprus B 4m kBagpaHTte Tapud N (1...8)

Cpe3sbl 3Heprum 3a mMecs,

Cpe3sbl 3Heprum 3a CyTku

Mpodunb 1

XXypHan npoBanos n nepeHanpsXXeHnn

XypHan BKOYEHMS/OTKNOYEHNS Nprubopa

XypHan asTopusauum

XypHan ownbok aBTopU3aLmm

XypHan TectMpoBaHus 3HEepProHe3aBMCMMOM NAMATH

XXypHan cMHXpoHU3aunm BpeMeHu

Hanee npusepeHbl ytouHeHus ans CTO 34.01-5.1-006-2019, cBsizaHHble C peanu3auuen
cnoascC s ESM.
Homep kaHana (MHTepodevic), ob6bekt 0.0.96.12.4.255:

None
USB
HTTP
COM-1
COM-2
IP1
IP2
IP3
P4
NTP1
NTP2
FindIP

O 00 NOUVTAhWNPRO

(WO
= O

[na HacTporkm nepepaun gaHHbix no CMNOLO3C, B ESM TpebyeTtcs BKIHOUYMTL MPOTOKON HA

TpebyemMoM mHTepdence n HACTPOUTb NapaMeTpbl Nepefaym AaHHbIX (CKOPOCTb U YETHOCTb

Ans nocneposatensHoro nopta; IP v nopt anga Ethernet (puc. [.1)):

IP-agpec | 265.255.255.255

MopT 5001 o
MpoTokon Cnooac ~
TCP Keep Alive, c &0 =

Yexopute TCP nosTopHoi ompaskoi

Pucynok [.1. Hactporika C[1OA3C B ESM.
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Mpunoxexune A. Mpotokon CMNOA3C

B MO BepxHero yposHsa ¢ nopaepxkon CMNOOSC, HanpuMmep, Mupamuaa 2.0 (puc. [.2),
Mupamupa-ceT™ u T.N. AN NpyMeMa AaHHbIX He0O6X0AMMO 334aTb YHUKANbHbIV CEPUIMHbIN
HOMep npubopa, BbIOpaTb HOMWMHA/bHbIE HAMPSKEHWUS U TOK; OCTajlbHble MapaMeTpbl
3a4aTb B COOTBETCTBUM CO CKPUHLLOTOM HUXE:

A\ Yumnepcanmmeit coeramx CNOAIC rpexdamnii - peaaxrmposanme x
Arpebyr Y 3nguenie
Y
Cepnitnnit mosmep* 207
VinsenTapssiii moMep
Houep naoube
Mecto ycramoson
Kaacc roumocTit v
KABCE TONROCTI A3MEDEIE DEACTHENOR Meeprnn v
Aara eunycxs .
Aara yeranoeon
Aata nocsesned nosepcs v
Dara caezyprowed nosepis
Aars cupren v
NocrommHas CueTvnca « 2
HOMUMANMNOE HANDEXE AL 377 (100) 8 v
HOoM#maS e TOK 5A -
Hacoeod nosc Mocxsa Camxr-Nerepbypr, Boarorpas .
Bepcua ecrpoenmoro NO
TpeSyer savenw Tpebyer saveny
Koumentapwi
O6aacTv sngumocTs Kopresas 0628CTe BAZAMOCTH .
Notwuiecond azpec 0 “3
Napose 222222
Yposess gocryna DLMS Bacoxud yposers soctyna (HLS) v
Dvanvecand agpec 1 L
Crpasnua 1 ns 1 (Beero crpox 23 n 3anuced na crpannue: 50«
=

PucyHok [1.2. Hactpo#ka onpoca ESM no CMOA3C 8 MO Mupamuaa 2.0.
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A Ceptudukaunonnan yrwauta [2,0.4.0]

Tnaexan | MapameTpe

MpefycTaHoBAEHKEIE NapaMeTpsl

| ESM480

Tun coeauHeHUa

R5-485

COM-nopt
Hazeanune:

COME

MNpouseoguTens

Hazeanune:

ENS

Tabim-ayTel MY

Inactivity, mc:

InterFrame, mc:

Cxemalel) agpecawmm MY

® 1 Gaiir 2 Baitta 4 Baiita

Mpubop yyeta

Cepuiinbiii Homep:

48

&

Kateropus:
Kateropus A - TpexhasHee CUETUMKM KOCEEHHOTD BI/FOUEHUA
CropocTe: HazBeanue yNpaEnAwLWIEerc AOTMYECKOTO YCTPORCTES:
9600 ESM

Dusuuecknid agpec:

Waermudukarop [3 cumsona):
ENS Mapamerpsl accoumauum

Mapone [HLS]:
-

Mapoane [LLS:

Responce, mc: Pasmep Bydepa npuema APDU, 6aiAT [HU3KMiA ypoBeEHE cekpeTHOCTH]:

DISCToMNDM, mc:

PucyHok [1.3. Hactpoiika onpoca ESM no CMOA3C B CepTUdUKALMOHHOM YTUAMUTE,
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MNpunoxenue E. MNMpotokon M3K 61850-8-1

MpunoxxeHune E. NMpotokon M3K 61850-8-1

BHuMMaHue! Hannume nopmepxku nNpoTokona onpepensietca npu 3akase npubopa (gon.
Onumq). Ecan onuma ES61850.esm - aktmueauma MIK 61850 npuobpertaetcs Bmecte ¢
npnbopom, TO NpoToKON ByAeT yxe aKTMBMPOBAH Npu NPOU3BOACTBE.

Takke B [anbHEMWEM MOXHO OTAENbHO MNpMOBpPecTM akTMBaUMIO M aKTMBMPOBATb
NoALEPXKKY NPOTOKONA Ha MecTe.

MNoppepxuBaembie cepBuchl npotokona MIK 61850 B cooTBeTCTBMM C NnpuaoxeHneMm A K
ctanpapty IEC61850-7-2 o nonoxenuax ACSI (Abstract Communication Service Interface):

Tabnuua E.1.1 - OcHOBHbIE MONOXEHUSA O COOTBETCTBUM

Client/ Server/ Value/
subscriber | publisher | comments

Client-server roles

B11 Server side (of TWO-PARTY .
APPLICATION-ASSOCIATION)
Client side of (TWO-PARTY

APPLICATION-ASSOCIATION)
SCSMs supported

B12

B21 SCSM: IEC 61850-8-1 used °
B22 SCSM: IEC 61850-9-1 used

B23 SCSM: IEC 61850-9-2 used

B24 SCSM: other

Generic substation event model (GSE)

B31 Publisher side °
B32 Subscriber side °

Transmission of sampled value model (SVC)

B41 Publisher side
B42 Subscriber side

® — nognep>XXmBaemble CepBuChl

Tabnuua E.1.2 - MonoxeHusa o cooteeTctBuu ACSI Mmopeneii

Client/ Server/ Value/
subscriber | publisher | comments

If Server side (B11) supported

M1 Logical device °

M2 Logical node ®

M3 Data °

M4 Data set °

M5 Substitution

M6 Setting group control

Reporting
M7 Buffered report control
M7-1 sequence-number
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Mpunoxexue E. Mpotokon MIK 61850-8-1

Client/ Server/ Value/
subscriber | publisher | comments
M7-2 report-time-stamp
M7-3 reason-for-inclusion
M7-4 data-set-name
M7-5 data-reference
M7-6 buffer-overflow
M7-7 entrylD
conf_revision
M7-8 BufTm
M7-9 IntgPd
M7-10 Gl
M8 Unbuffered report control .
M8-1 sequence-number .
M8-2 report-time-stamp .
M8-3 reason-for-inclusion .
M8-4 data-set-name °
M8-5 data-reference °
conf_revision .
M8-6 BufTm ° Buffm=0
M8-7 IntgPd °
M8-8 Gl °
Logging
M9 Log control
M9-1 IntgPd
M10 Log
M11 Control
If GSE (B31/B32) is supported
M12 GOOSE ° °
M13 GSSE
If SVC (B41/B42) is supported
M14 Multicast SVC
M15 Unicast SVC
If Server or Client side (B11/B12) is supported
Time
source with
L
shall be
available.
M17 File Transfer
® — NoaJaep>XXnBaeMble CEpBUCHI
Tabnuua E.1.3 - MNonoxeHus o cootsetcTBumn ACSI cepsucos
Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher
Server (Clause 6)
S1 | Server Directory TP °
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Mpunoxexue E. Mpotokon MIK 61850-8-1

Services AA: Client/ Server/

TP/MC | subscriber | publisher | COMMents

Application association (Clause 7)

S2 Associate °
S3 Abort °
S4 Release °

Logical device (Clause 8)

S5 | LogicalDeviceDirectory TP °

Logical node (Clause 9)
S6 LogicalNodeDirectory TP °
S7 GetAllDataValues TP )

Data (Clause 10)

S8 GetDataValues TP )
S9 SetDataValues TP °
S10 GetDataDirectory TP )
S11 GetDataDefinition TP °

Data set (Clause 11)

S12 GetDataSetValues TP °
S13 SetDataSetValues TP )
S14 CreateDataSet TP °
S15 DeleteDataSet TP )
S16 GetDataSetDirectory TP )

Substitution (Clause 12)
517 | SetDataValues TP

Setting group control (Clause 13)

S18 SelectActiveSG TP
S19 SelectEditSG TP
S20 SetSGValues TP
S21 ConfirmEditSGValues TP
S22 GetSGValues TP
S23 GetSGCBValues TP

Reporting (Clause 14)
Buffered report control block (BRCB)

S24 Report TP °
S24-1 data-change (dchq) °
S24-2 gchg-change (qchg) o
S24-3 data-update (dupd)

S25 GetBRCBValues TP °
S26 SetBRCBValues TP °
Unbuffered report control block (URCB)

527 Report TP .
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Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher

S27-1 data-change (dchg) °

S27-2 gchg-change (qchg) °

S27-3 data-update (dupd)

S28 GetURCBValues TP °

S29 SetURCBValues TP °

Logging (Clause 14)

Log control block

S30 GetLCBValues TP

S31 SetLCBValues TP

Log

S32 QueryLogByTime TP

S33 QueryLogAfter TP

S34 GetLogStatusValues TP

Generic substation event model (GSE) (14.3.5.3.4)

GOOSE-CONTROL-BLOCK

IED

supports

S35 SendGOOSEMessage MC ° GOOSE
publish &

subscription

S36 GetGoReference TP

S37 GetGOOSEElementNumber TP

S38 GetGoCBValues TP °

S39 SetGoCBValues TP )

GSSE-CONTROL-BLOCK

S40 SendGSSEMessage MC

S41 GetGsReference TP

S42 GetGSSEElementNumber TP

S43 GetGsCBValues TP

S44 SetGsCBValues TP

Transmission of sampled value model (SVC) (Clause 16)

Multicast SVC

S45 SendMSVMessage MC
S46 GetMSV(CBValues TP
S47 SetMSVCBValues TP
Unicast SVC

S48 SendUSVMessage TP
S49 GetUSVCBValues TP
S50 SetUSVCBValues TP
Control (17.5.1)

S51 Select TP
S52 SelectWithValue TP °
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Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher

S53 Cancel TP °

S54 Operate TP °

S55 CommandTermination TP °

S56 TimeActivated-Operate TP

File transfer (Clause 20)

S57 GetFile TP

S58 SetFile TP

S59 DeleteFile TP

S60 GetFileAttributeValues TP

Time (Clause 18)

T1 Time resolution of internal clock TP 1ms

T2 Time accuracy of internal clock TP 1ms

T3 Supported TimeStamp resolution TP 1ms

® - MOAAEPXKMBAEMbIE CEPBMCHI
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Mpunoxenue X. NMpotokonsl MIK 60870-5-101 u MIK 60870-5-104

Bo3MoxHble Tunbl ASDU:

Tun Tun MHeMoHMKa Onucanue
3HaYeHun ASDU
1 M_SP_NA_1 0[HO3NEMEHTHas nHdopmaums
TC 30 M_SP_TB_1 ofHOo3neMeHTHas MHdopmMaums c MeTkon Bpemenn CP56
3 M DP NA 1 [ABYX31€MeHTHaa nHdopMaums
31 M_DP_TB_1 LBYX371eMeHTHas MHdopmaums c meTkon Bpemenn CP56
11 M_ME_NB_1 usMepsiemas BennymnHa, short
™ 13 M_ME_NC_ 1 nsmepsiemas BennynHa, float
35 M _ME TE 1 u3MepsieMas BeanymHa, short, c Mmetkor Bpemenn CP56
36 M _ME TF 1 n3MepsieMas BennymHa, float c metkoi BpemeHn CP56
UM 15 M_IT_NA_1 MHTEerpanbHas cymma
37 M_IT_TB_1 WHTerpanbHas cymma, ¢ Metkon spemenn CP56

ESM noppepxusaet BbinonHeHne koMaHa TY Single command (<45>), Double command
(<46>) B pamkax npotokonos OCT P M2K 60870-5-101-2006, TOCT P M3K 60870-5-104-

2004.

Apapecauus 31eMeHTOB UH(POPMaLMKU N0 YMOSTYAHUIO:

Aapec no HanmeHoBaHuMe napameTpa Tun ASDU
YMOJTYaHUIO

65 Ua 11/13/35/36
66 Ub 11/13/35/36
67 Uc 11/13/35/36
68 U da3Hoe cpepnHee 11/13/35/36
69 Uab 11/13/35/36
70 Ubc 11/13/35/36
71 Uca 11/13/35/36
72 U nuHelHoe cpepHee 11/13/35/36
73 la 11/13/35/36
74 Ib 11/13/35/36
75 Ic 11/13/35/36
76 | cpegHUi 11/13/35/36
77 Pa 11/13/35/36
78 Pb 11/13/35/36
79 Pc 11/13/35/36
80 P cymmapHas 11/13/35/36
81 Qa 11/13/35/36
82 Qb 11/13/35/36
83 Qc 11/13/35/36
84 Q cymmapHas 11/13/35/36
85 Sa 11/13/35/36
86 Sb 11/13/35/36
87 Sc 11/13/35/36
88 S cyMMapHas 11/13/35/36
89 Fa 11/13/35/36
90 Fb 11/13/35/36
91 Fc 11/13/35/36
92 F 11/13/35/36
93 Wpp 15/37

94 Wpm 15/37
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Aapec no HanmeHoBaHuMe napameTpa Twun ASDU
YMONYaHMIO

95 WQp 15/37

96 WQOm 15/37

Mopmynsip cornaweHnin O COBMECTUMOCTM TeNeMexXaHUM4YeCcKoM cucteMbl Ha 6ase
YCTPOMCTBA U3MEPUTENIbHOIO MHOroyHKLMOHaNbHOro ESM B cootBetctBumn ¢ FOCT P M3K
60870-5-101-2006 / FOCT P M2K 60870-5-104-2004

Hactoswnin dopmynap npencraBnser Habop mapamMeTpoB U MepeMeHHbIX, U3 KOTOPbIX
MOXeT ObITb BbIOpaH NnogHabop Ans peannsauun KOHKPETHOM CUCTeMbl TeNeMeXaHUKM Ha
6ase yCcTporcTBa N3MepUTENbHOr0 MHOrodyHKLMOHanbHoro ESM B cootsetcteumn ¢ FOCT P
M3K 60870-5-101-2006 (TOCT P M23K 60870-5-104-2004).

[na pspa napamMeTpoB A0NYCKAeTCs TONbKO OAHO 3HaYeHue a9 Kaxaon cuctemsl. pyrue
napaMeTpbl, TakKMe Kak Habop AaHHbIX M (QYHKUWMIA, MCNONb3yeEMbIX B HanpaBiieHUU
yrpaBAeHUs n KOHTPONS, NO3BONSKOT onpeaennt Habop unu nogHabopsbl, noaxoaswme
NS UCNOJIb30BAHMS HA AaHHOM obbekTe. Ha ctagmm Hanaakn obMeHa TeneMexaHn4ecKom
MHbopMaumen Heobxoammo, 4YTobbl BbIOpaHHbIe NapameTpbl OblAM COMACOBaHbI MEXAyY
ESM 1 ob6opynoBaHMeM apyrux npon3BOAUTENEN.

MpuHaTblie 0603HaYEHUS:
O - ®yHkumsa unm ASDU He ucnonb3syetcs.

- ®OyHkums unm ASDU ucnonb3yeTtcsi, Kak yKa3aHO B HAcTosleM CTaHgapTe (no
YMOYaHUI0).

[R] - @yHKuMs unn ASDU ncnonb3yeTcs B TO/IbKO B 06paTHOM HanpaBiaeHUw.
- OyHkumsa nnm ASDU ncnonb3yeTtcsq B 060MX HanpaBieHUsX.

Bo3smoxHbi BbIGOp (nyctoi, X, R wnn B) onpepensietcs Ans Kaxaoro MyHKTa Wau
napameTpa. YepHbIi NPSIMOYrobHUK YKa3bIBAET Ha TO, YTO OMLMS HE MOXKET ObITb BbiOpaHa
B HaCTOSAWEM CTaHOapTe.

1. Cucrema unm ycTpoincrTeo

(MapameTp, xapakTepHbl [ONS CUCTEMbI; YKa3blBaeT Ha oOrnpeaefieHne CUCTEMbl UK
YyCTPOMCTBA, MAPKUPYS OAMH U3 HUXKECNeAYOWUX NPAMOYrObHUKOB 3HAKOM « X»)

FoOCT P MK 60870-5-101-2006 rOCT P MK 60870-5-104-2004

O OnpepeneHune CUCTEMBI. O OnpepeneHune cUCTEMBI.

O OnpepeneHune KOHTpONMpYHOLLEN O OnpepeneHve KOHTPONUPYIOLLE#A
cTaHumu (Bepywmii-Master). cTaHuuu (Bepywmii-Master).

OnpegneneHune KOHTPOMPYeMOM O OnpepeneHve KOHTPOIMPYEMOM CTaHLMM
cTaHumu (Bepombliii-Slave). (Bemombiin-Slave).

2. KoHdwurypauus cetu
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rocT P M3K 60870-5-101-2006

Toyka-Touka
PagnanbHag Touyka-ToukKa

MaructpanbHas
MHoroToyeyHas pagmanpHas

rocCTt P M3K 60870-5-104-2004

3. ®usnyeckui ypoBeHb

(MapameTp, xapaKkTepHbIN AN9 CETU; BCE MCNOMb3yeMble UHTEPdENCHI U CKOPOCTM Nepenayu

DAHHbIX MapKMUPYHOTCA 3HAKOM «X»)

CkopocTu nepeaaum (HanpasieHMe ynpaBaeHus)

roct P M3K 60870-5-101-2006

HecuMMeTpuuHble uenm HecuMMeTpuuHble Lenun obMeHa CMMMeTpUYHbIE Lenu
obmeHa V.24/V.28 V.24/V.28, pekoMeHayeMble npu obmeHa X.24/X.27
CTaHOapTHblE ckopoctn 6oneel200 6ut/c
O 1006uT/C 24006uT/c Od 24006uT/C
O 2006uTt/c 48006ut/C O 48006ut/c
O 3006uT/C 96006uT/C O 96006mT/C
O 6006uT/C 192006uT/C O 192006uT/C
12006wuT/c 38400 but/c O 384006uT/C
57600 6ut/c O 560006uT/C
115200 6uTt/c O 640006uT/C

roCT P M3K 60870-5-104-2004

HecummeTpuyHble uenu
obmeHa V.24/V.28
CTAHAAPTHblE

HecummeTpuuHble uenu
obmeHa V.24/V.28,
pekoMeHayeMmble npu
ckopocti 6oneel200

CummeTpuuHbie uenu obmeHa X.24/X.27

out/c
B 1006uT/c B 24006ut/c W24006ut/c W384006uT/c
B 2006utlc B 48006ut/c W48006ut/c W|560006uT/c
B 3006uT/c B 96006ut/c WO6006uT/c W|640006uT/c
B 6006ut/c 1920061t/
B 12006ut/c

CKopocTu nepepauu (HanpaBneHue KOHTPONS)

FoCT P MK 60870-5-101-2006

HecummeTpuuHble uenu HecummeTpuuHble Lenu obmeHa CMMMeTpUuUHble Lenu
obmeHa V.24/V.28 V.24/N.28, pekomeHayeMmble npu obmeHa X.24/X.27
CTaH4apTHble ckopoctn 6oneel200 6ut/c

O 1006uT/c 24006ut/c O 24006uT/c
O 2006uT/c 48006uT/C O 48006uT/C
O 3006uT/C 96006uT/C O 96006uT/C
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O 6006uT/C 192006uT/c O 192006uT/c
12006wuTt/c 38400 6ut/c O 384006uT/c
57600 6ut/c O 560006uT/c
115200 6ut/c O 640006wuT/C
rOCT P M3K 60870-5-104-2004
HecmMeTpuuHbie uenu HecmMeTpuuHbie uenu CuMMeTpuuHble Lenu obmeHa X.24/X.27
obmeHa V.24/V.28 obmeHa V.24/V.28,
CTaHAAPTHblE pekoMeHayeMmble npu
ckopoctn 6oneel200
6ut/c
B 1006ut/c B—— 240064t/ W24006ut/e W384006ut/c
B 2006uT/c B 48006ut/c W48006ut/e W|560006ut/c
B 3006ut/c B—96006ut/c WO6006uT/e W|640006uT/e
B 6006uT/c ®192006ut/c
B 12006ut/c

MapameTpbl coeanHEHUs (NpY UCNONb30BaHUM aCUHXPOHHbBIX KaHAIOB CBA3M)

FOCT P MK 60870-5-101-2006
- Konnyectso 6mT paHHbIx (5,6,7,8)

- Konnyectso cron-6utos (1, 2)

O - YetHocTb oTcyTcTByeT (None)
- KoHTponb no yetHocTu (Even)
O - KoHTponb no HevetHocTn (Odd)

rocTt P M3K 60870-5-104-2004

4. KaHanbHbI1 YpOBEHDb

(MapameTp, xapakTepHbI An9 CETU; BCE UCMNOb3yeMble OMNUMKU MAPKUPYIOTCS 3HaKoM X.)
YKa3blBalOT MaKCUMaNbHY ONUHY Kaapa. Ecnv npuMeHseTcs HecTaHAapTHOE Ha3HayeHue
Ans coobueHnin knacca 2 npu HebanaHCHOW nepepaye, To ykasbiBawT Type ID (nnu
NpeHtudukatopel tmna) u COT (MpuumHbl nepepgayumn) BCex COOBOLLEHMI, NPUNUCAHHBIX

Knaccy 2.
roCT P M3K 60870-5-101-2006

B HacTosiwem ctaHpapTe ucnonb3ywTcs Tonbko dopMmat kagpa FT 1.2, ynpasnswowmi
cumBon 1 v PUKCUMPOBAHHbBIM MHTEPBAN BPEMEHU OXMAAHUS.

Mepenaya no KaHany AZpecHoe nosie KaHanbHOro YPOBHS
O banaHcHas nepenayva
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HebanaHcHas nepenava .
pea O OTcyTcTBYET (TONbKO Npyu BanaHcHOM
[nvHa kagpa nepenave)
255 MakcumanbHas givHa L (umcno 6ainTos) OamH Gaiit
(B HanpasneHun ynpasneHus) o
- O Ba 6awTa
255 MakcumanbHas givHa L (umcno 6ainTos) O JC:lprKTprpOBaHHoe
(B HanNpaBneHuMM KOHTPONS) HecTpyKTypUpOBaHHoe

5 noBTopeHuit - JInbo BpeMs, B TeueHue
KOTOPOro paspewlatotcs nosropenus (Trp), nmbo,
YKUCN0 NOBTOPEHUN

1-254 [uana3oH 3Ha4YeHWI KaHanbHOro
agpeca

ASDU
BO3BPALLAOTCA NpU COOOLWEHMAX Knacca 2 (HM3KMM NPUOPUTET) C YKA3aHWEM MPUUMH

Mpu M“CNonNb30BaHMM HEOANAHCHOrO KaHaNbHOrO YPOBHA C/edylowmMe  TUMbl

nepeaaun:

[J CranpapTHoe HasHaueHne ASDU Kk cooblieHnsaM Knacca 2 MCMOMb3yeTcs CeayoLmMm
obpazom

NMOEHTUD®UKATOP TMna MNpuunHa nepepaum

[XICneumnanbHoe Ha3sHaudeHne ASDU K coOBLIEHMAM Knacca 2 MCMONb3YEeTCs CAeAYOLIUM
obpazom

MOEHTUOUKATOP Tuna
1, 3,11, 13,15, 30, 31, 35, 36,37

MNpuunHa nepepaum

<3>

roCT P M3K 60870-5-104-2004

B HacTosiwem ctaHpapTe ucnonb3ywTcs Tonbko ¢opMmat kagpa FT 1.2, ynpasnsowmi
cumMBon 1 M GUKCUPOBAHHbINA MHTEPBAN BPEMEHU OXUOAHUS.

Mepenaya no kaHany AZpecHoe none KaHanbHOIO YPOBHS
B baAaHeHas-Repeaats B OtcyTcTByeT (Tonbko-npu-GanaHcHoM
B HebapaHcHas-nepegaya Aepeaaye)
- o G
Hannakaapa - a3 630t
B MakeumanbHas-ganHa-{4mcro-balitos)
B CepyxrypupoBartoe
B HecrpykTypuposaHtoe

Mpy MCNONb30BaHWM HeBGANaHCHOr0 KaHAJbHOrO YPOBHSA C/edylolme TUMbl

ASDU

BO3BPALLAOTCA MPU COOOLLEHUSX Knacca 2 (HWU3KWUIA NPUOPUTET) C yKa3aHWMEM MPUUMH

nepenayu:

| NMOEHTUDUKATOP tnna

MpuunHa nepenaum
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NMOEHTUD®UKATOP Ttmna MpuunHa nepenaum

5. MMpuknagHo# ypoBeHb
PexxuM nepepaumn npuknagHbiX AaHHbIX

B HacToAwem cTaHaapTe MCNOMb3yeTcs TONbKO pexxuM 1 (mepBbiM nepenaeTcs Mnaawnim
6anT), kak onpegeneHo B 4.10 TOCT P M3K 870-5-4.

O6wwuit appec ASDU

(I'IapaMeTp, xapaKTeprlﬁ Ona CncTembl;, BCE UCNONb3yeEMblE BaPUaHTbl MAPKUPYHOTCA

3HaKoMm X).
FOCT P M3K 60870-5-101-2006 FOCT P M3K 60870-5-104-2004
OnuH 6anT .
N | OpnH-6anT
X]
1 Asa 6aiita [ | [Ba 6aliTa

Appec o6bekTa uHdopmaumm

(MapameTp, XapaKTepHbI ANg CUCTEMbI; BCE MCNONb3yeMble BAapMAHTbl MApKMPYHOTCA
3HaKoMm X).

roCT P MK 60870-5-101-2006

O OpuH 6ant CTpyKTYypUpPOBaHHbIM
[Ba 6aiita HecTpyKTypupOBaHHbI
Tpu BawTa

roCT P M3K 60870-5-104-2004

] OpuH 6ant O CTpyKTYypUpPOBaHHbIM

] [ga 6aitTa HecTpyKTypM1pOBaHHbIi
Tpu BaliTa

MpuunHa nepepaum

(MapameTp, xapakTepHbIM AN CUCTEMbI; BCE MCNOJib3yeMble BapWaHTbl MApKMUPYKOTCA
3HaKoMm X).

FOCT P M3K 60870-5-101-2006
OauH 6ant | [lBa 6anTa (C agpecoM UCTOUYHMKA)
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FOCT P M3K 60870-5-104-2004
| OanH-Bakt | [Ba 6anTa (C agpecoM UCTOUYHMKA)
Ecaun appec UCTOYHMKA He MCMOMb3yeTcs, TO OH ycTaHaBaueaeTca B 0.

FOCT P M3K 60870-5-104-2004
OnvHa APDU
(MapameTp, xapakTepHbIN Ans CUCTEMBI, YCTaHABAMBAKOLWMIA MakcuManbHyo anvHy APDU B
cucteme).
MakcumanbHag annHa APDU paBHa 253 (Mo ymonyaHuio). MakcumanbHas AivHa MOXeT 6biTb
YMEHbLIEHA AN CUCTEMBI.

MakcumanbHag anvHa APDU pns cuctem.

Bbi6op cranpapTHbix ASDU
Mudopmaums o npouecce B HanpaBNeHUN KOHTPONS
HasHaueHue naeHTMdUKaTOpa TMNA U NPUUYMHDBI NepepaYmn

(MapameTp, xapakTepHbIV ANs CTAHUUW).

rOCT P M3K 60870-5-104-2004

MpuymHa nepepaymu

NOEHTUOUKATOP
TUMA

<1> M_SP NA 1
<2> M_SP TA 1
<3> M _DP NA 1
<4> M_DP TA 1
<5> M_ST NA 1
<6> M_ST TA_1
<7> M_BO_NA_1
<8> M_BO TA 1
<9> M_ME_NA 1
<10> | M_META 1
<11> | M MENB 1
<12> |M_METB 1
<13> | M ME_NC 1
<14> | M_ME_TC 1
<15> | MITNA1
<16> |MITTA1
<17> |MEPTA1
<18> |MEPTB 1
<19> |M_EPTC1
<20> | M_PS NA 1
<21> | M ME_ND_1
<30> | M.SPTB 1
<31> |MDPTB1
<32> |MSTTB1
<33> | M_BO_TB._1
<34> | M ME_TD 1
<35> | M_ME_TE_1
<36> | M_ME_TF_1
<37> | M.IT.TB.1
<38> | M_EPTD 1

HHHIIIHH=
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<39> | MIT.TB.1

<40> | MEPTD 1
<45> | CSCNA_1
<46> | CDCNA_1
<47> | CRCNA 1
<48> | CSENA 1
<49> | CSENB 1
<50> | C_SE.NC 1
<51> | CBONA_1
<70> | M_EINA 1
<100> | CIC.NA_1

<101> | CCINA1

<102> | CRD NA_1
<103> | C_CS NA_1
<104> | C TS NA_1
<105> | CRP_NA 1
<106> | C CD NA_1
<110> | P ME_NA 1
<111> | P MENB_1
<112> | P ME_.NC 1
<113> | P AC_NA 1
<120> | F.FRNA 1
<121> | F.SRNA 1
<122> | F.SCNA 1
<123> | F.LSNA_1

<124> | FAF.NA 1
<125> | F.CGNA_1

MpuynHa nepepaumn

rocT P M3K 60870-5-101-2006
WOEHTUOUKATOP

TUNA 11213
<1> M_SP_NA 1 X
<2> M_SP TA 1 ]
<3> M_DP NA 1
<4> M_DP TA 1 ]
<5> M ST NA 1 N
<6> M ST TA 1 B
<7> M_BO_NA 1 N
<8> M_BO_TA 1 B
<9> M_ME_NA_1 N
<10> |M META1 B
<11> | M MENB_1
<12> | M METB.1 B
<13> | M_ME_NC_1
<14> | M_ME_TC 1 B
<15> | M_IT.NA 1
<16> |MIT.TA1 B
<17> |MEPTA1 B
<18> | M_EP_TB_1 B
<19> | M_EP_TC 1 B
<20> | M_PS NA 1 l.
<21> |MMEND1 | |

<30> | M SPTB.1
<31> | MDPTB.1

20-

10 | 11 | 12 | 13 36

L]
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<32> M_ST TB_1
<33> M_BO_TB_1
<34> M_ME_TD_1
<35> M_ME_TE_1
<36> M_ME_TF_1
<37> M_IT_TB_1
<38> M_EP_TD_1
<39> M_IT_TB_1
<40> M_EP_TD_1
<45> C_SCNA_1
<46> C_DC_NA_1
<47> C_RCNA_1
<48> C_SE_NA_1
<49> C_SE_NB_1
<50> C_SE_NC_1
<51> C_BO_NA_1
<70> M_EI_NA_1
<100> | C_IC_NA_1
<101> | C_CI.NA_1
<102> | CRD_NA_1
<103> | CCS NA 1
<104> | C TS NA 1
<105> | CRP_NA_1
<106> | C.CD_NA_1
<110> | P.ME_NA 1
<111> | P.ME_NB 1
<112> | P ME_NC 1
<113> | P ACNA_1
<120> | F_.FR_.NA 1
<121> | F.SR.NA 1
<122> | F.SC_NA_1
<123> | F_ LS NA 1
<124> | F_.AF_NA 1
<125> | F.CG_NA_1
<126> | F DR TA 1

|| [ <] |

0603HaueHus:

Cepble NpsSIMOYronbHUKK: ONUMs He TpebyeTcs.

YepHbI NpSIMOYronbHUK: ONUMS, HE pa3pelleHHas B HACTOAWEM CTaHAapTe.
MNycTon npamoyronbHuk: GyHkumus unmn ASDU He ncnonb3yercs.
Mapkuposka NaoeHtnudukatopa tmna/lMpuunHbl nepesayu:

X - MICNONb3YeTCs TONbKO B CTAHAAPTHOM HamnpasieHuu;

R - ncnonb3yeTcs To/Ibko B 06paTHOM HaNpaBneHUH;

B - ucnonbsyetcs B 060mx HanpaBneHuUsXx.

6. OcHoBHble NpuKnagHble PyHKLUU
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MHuumanumsaums craHumm

O YpaneHHas MHUUManu3aums
Uuknuueckas nepepaya AaHHbIX
Limknnyeckas nepefnaya AaHHbIX
Mpoueaypa uyteHus

I Mpouenypa yteHus
Cnopaaunyeckas nepepava

CI'IOpaLI,MHECKaSI nepegava

[ybnupoBaHHas nepepaya 06bLEKTOB MHGPOpPMauuM Npu CNOPaAUYECKOM MNpPUUMHE
nepenayu

(MapameTp, xapakTepHbIM A8 CTAHUMU; KXKAbIM TUN MHDOPMALMM MAPKUPYETCS 3HAKOM
X, echm oba tMna - Type ID 6e3 meTku BpemeHu u cooTBercTBytowmin Type ID ¢
METKOr0 BPEMEHW — BbIAAKOTCS B OTBET Ha OAMHOYHOE CMOpajMyeckoe WM3MeHeHue B
KOHTpONupyeMoM obbekTe).

Cnepylowme noeHTUPUKATOPbI TMMNOB, BbI3BAHHbIE OAMHOYHLIM M3MEHEHUEM COCTOSIHUS
obbekTa MHbOpMauMM, MOTYT NepeaaBaThCs NocienoBaTeNnbHo. MIHAMBMAYanbHble agpeca
00bekTOB  MHPOpMAUMKM, AN KOTOpPbIX BO3MOXHA AybnAuvpoBaHHas  nepepava,
onpenenstTcs B NPOEKTHOM AOKYMEHTaLUM.

0 OpHo3aneMeHTHas nHdopmaumns M_SP_NA 1, M SP_TA 1, M _SP_TB_1,
M_PS NA 1

O OsyxanemeHTHas uHdopmauma M_DP_NA 1, M DPTA1,M DP_ TB_1

O UHdbopmaumsa o nonoxeHun otnaek M_ST NA 1, M ST TA 1,M ST TB_1

O Crpoka m3 32 6utr M_BO NA 1, M BO TA 1, M BO_TB_1 (ecnn onpepeneHo nAns
KOHKPETHOro npoekTa, cM. 7.2.1.1)

[0 M3mepsemoe 3HaveHue, HopmanusoBaHHoe M_ME_NA_1, M_ME_TA_1, M_ME_ND_1,
M_ME_TD 1

[0 U3mepsemoe 3HayeHUne, macwTabuposanHoe M_ ME NB_ 1, M ME TB_1,M ME TE_1
[0 U3mepsemoe 3HayeHue, KOpOTKMM ¢opmaTr ¢ nnaBawwern 3anaton M_ME NC 1,

M_ME_TC_1, M_ME_TF_1
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Onpoc cTaHuuu

- Oowmin

O - Tpynna 1 O - lpynna 7 0 - lpynna 13

0 - lpynna 2 0 - lpynna 8 0 - lpynna 14

0 - lpynna 3 0 - lpynna 9 O - lpynna 15

0 - lpynna 4 O - lpynna 10 0 - I'pynna 16

O - Tpynna 5 O - pynna 11 O - Agpeca obvekToB MHbOpMauuu,
O - Tpynna 6 O - Fpynna 12 NpUHaANeXalmMx  Kaxaon  rpynne,

[O/MKHbI ObITb MPUBEAEHbI B OTAENbHOM

Tabnmue
CUHXpOHM3auUusa BpeMeHU
[R] = CMHXpOHM3aLIMA BPEMEHM
Mepepaua KomMaHp,

Mpamas nepenaya KoMaHg,

O Mpsimasg nepefaya KOMaHL yCTaBKK
[X] Mepenaya KOMaHA C NpesBapUTENbHLIM BbIGOPOM

O MNepepaya KOMaHA yCTaBKK C NpeABapuUTenbHbIM BbIGOPOM
0 Ucnonb3oeanne C_SE_ACTTERM

Hetr pononHutensHoro onpeaeneHuns

ONNTENbHOCTU  BbIXOAHOIO

(anMTenbHOCTbL 3a4aeTcs Npu HacTporike npubopa.)

KopoTtkuit umnynec (aamMtenbHocTb 1 cek.)
[NVHHBIM UMNYNbC (BUTENBHOCTL 5 Cek.)

[MOoCTOSHHBIN BbIXOA, (YAEPXKAaHUE A0 MONyYeHUs KOMaHbl Ha OTK/IOUYEHUE)
MNepepaya MHTErpanbHbIX CyMM

O Pexwnm A: MecTHag dumkcauma co cnopagmMyeckon nepenayen

O Pexum B: MecTHas dpukcaums C onpocoM CHeTYMKa

O Pexum C: @ukcaumsa u nepegaya npn noMoLWmn KoMaH4 onpoca CY4ETHMKA

MMnNynbca

O Pexum D: @ukcaums KOMaHLOW OMpoca CYeTYMKa, GUKCMPOBAHHbIE 3HAYEHUS

Co0bLaTCa CNopagnyecku

O CyuTbiBaHME CYETUMKA
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[0 ®wukcaumsa cyetumka 6e3 cbpoca
0 ®ukcauma cyetumnka co cbpocom
[0 Cbpoc cuetumka

[R] = CMHXpOHM3aLIMA BPEMEHM

[J 3anpoc cyetymkos rpynnbl 1

[0 3anpoc cyeT4ymKoB rpynnbl 2

[0 3anpoc cyeT4ymMKoB rpynmnbl 3

[0 3anpoc cyeTtymkos rpynnbl 4

3arpyska napamerpa

L] NMoporoBoe 3Ha4YeHWe BeNNYMUHDI

O KoadpduumeHT crnaxmBaHus

O HwxHui npepen ong nepeaaym 3Ha4eHUn U3MepsieMon BEIMUYMHDI

O BepxHuit npenen ons nepenavm 3HaYeHUn M3MepsieMon BEMYMHDI

AkTMBauuMa napametpa

O AxktuBauma/geaktmBaums NOCTOSSHHOM LMKAWMYECKOM WM NepuoaMyeckon nepenayvmu
apecoBaHHbIX 00bEKTOB

Mpoueaypa TectTupoBaHus

O lMpouenypa TeCTMpOBAHUS

MNepecbinka daitnos
[Nepecbinka GarnoB B HanpaBneHUN KOHTPONS

[po3payHbii darn

O Mepepaya AaHHbIX O MOBPEXAEHUAX OT aNNApPaATypbl 3aLUUTbI
O Mepepaya nocnefoBaTeNbHOCTH COBLITUIA
O Mepenaya NocnefoBaTENbHOCTU PEMUCTPUPYEMbIX aHANOFOBbLIX BEUYMH
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MNepecbinka ¢aitnos B HaNpaBneHUU ynpasieHUs

L1 Mpo3payHbii darn

(PoHoBoe ckaHUpoBaHUue

(doHoBOE CKaHMpPOBaHWUEe

(DoHOBOE CKaHMPOBaHWE — MPUOPUTET Nepenaym Camblil HU3KUN.
Tunbl cpabatbiBaHns HGOHOBOIO CKAHMPOBAHMS:

- NepuoAMYEcKM C MNPU3HAKOM «(hOHOBOE CKaHMpOBaHME» (Nepuoa  nepeaaqu
HACTPaMBAETCA OTAENbHO OT NEPUOAOB Nepeaayn no NePUOLMYECKOMY anropuTMy)

- apganTuBHoe - n0boe M3MeHeHue napamMeTpa BheyeT ero nepegady C MpU3HAKOM
«(OHOBOE CKaHMpPOBAHUE»

- MPU U3MEHEHMM aKTYanbHOCTU - u3MeHeHue 6uta IV NT (ecnM OHM BKAKOYEHbI B
HACTPOMKax) y napamMeTpa BieYeT ero nepeaayvy ¢ NpM3HakoM «HOHOBOE CKaHNMPOBAHMEY.

MonyueHune 3apepXXkn nepepaum

roCT P M3K 60870-5-101-2006 rOCT P M3K 60870-5-104-2004

O MonyyeHue 3apepxku | Hoeryueresageprin
nepegayu Repesay4H

Danee Tonbko ana NOCT P MK 60870-5-104-2004:

OnpepeneHune TaitmayToB

3HaueHune
BbibpaHHoe
MNapameTtp no MNpumeyaHus
3HaueHue
YMONYAHUIO
to 30c TanMayT Npu YyCTaHOBIEHUM COeAUHEHUS
t 15¢ TarmayT npu nocbinke unm TectupoBaHumn APDU 15
¢ 10c TaviMayT g NOATBEPXKAEHUS B C/ly4ae OTCYTCTBUS 10
2
CcoobLLeHns ¢ AaHHbIMM t2<t1
¢ 20 ¢ TaviMayT g nocbikM BNOKOB TECTUPOBaHUS B Cly4ae 20
3
[LONIroro NpocTos

MakCMManbHbIM AMAanNa3oH 3HAaYeHUM Ans BCex TarWmayToB paBeH: oT 1 oo 255 cekyHp ¢
TO4HOCTbIO 1 C.
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MakcumanbHoe uucno k  HenoateepxaeHHbix APDU  dopmata | w  nocnegHux
noatesepxgatowmx APDU (w):

3HaueHune
MNapameTtp no Mpumeyanus
YMONYAHUIO
MakcuManbHas pa3HOCTb NEPEMEHHOM COCTOSHMUSA Nepesayn u HoMepa
K 1 APDU
nocnegHero noareepxaeHHoro APDU
i 1 APDU MNocnepHee noaTeepxaeHue nocne npuema w APDU dopmara |

Homep nopta

MNapametp 3HayeHune MpumeyaHms

Homep nopta 2404 HactpauBaembiii

Hacrtpoiiku IP

IP appec afpec KaHaNbHOro YpOBHS
ESM no ymonyaxuio 192.168.0.10
Knnent N21 nobon 1
KnneHt N22 - -
KnueHt N23 - -
KnuneHt N24 - -
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	3.3 ЭМС
	Устройства ESM соответствуют требованиям по ЭМС, регламентированным стандартами ГОСТ Р МЭК 61326-1-2014, ГОСТ Р 51317.6.5-2006 и СТО 56947007-29.240.044-2010, с уровнями воздействий, приведенными в таблице 3.4.

	3.4 Встроенные часы
	3.4.1 Устройства ESM оснащены часами реального времени в виде отдельной микросхемы, включающей энергонезависимую оперативную память для хранения данных. Наличие часов позволяет присваивать метки единого времени записям в журналах и передавать параметр...
	3.4.2 Синхронизация внутренних часов устройств ESM производится по следующим протоколам:
	3.4.3 Отклонение времени внутренних часов устройства ESM при наличии внешней синхронизации составляет не более ±1 мс. При отсутствии внешней синхронизации отклонение времени внутренних часов устройства ESM не превышает ±0,4 с/сутки.
	3.4.4 Питание часов осуществляется от автономного источника энергии – батареи. ESM осуществляет мониторинг напряжения батареи и при снижении его значения менее 2,5 В выводит в диагностике соответствующее предупреждение.

	3.5 Питание устройства
	3.5.1 Допустимый перерыв в питании с сохранением работоспособности прибора для модификации ESM-…-220 не более 200 мс.
	3.5.2 При питании от постоянного источника тока ESM обеспечивает сохранность технических и метрологических характеристик при обратной полярности питания («переполюсовка»).
	3.5.3 Пусковой ток всех модификаций ESM не превышает 16 А в течение 1 мкс. Рекомендации по выбору номинального тока автоматического выключателя приведены в таблице 3.6.
	3.5.4 Обозначение клемм питания устройств ESM представлено ниже в таблице 3.7.


	4 Устройство и функциональные возможности
	4.1 Основные сведения
	4.1.1 Принцип действия устройств ESM заключается в обработке входных сигналов тока и напряжения, поступающих в аналоговом или цифровом виде (в зависимости от модификации), с последующим вычислением параметров и передачей полученных значений по цифровы...
	4.1.2 В модификациях ESM-HV и ESM-ET входные аналоговые сигналы через цепи согласования поступают на входы АЦП, который производит аналого-цифровое преобразование измеряемых значений. Далее полученные значения передаются на цифровой сигнальный процесс...
	4.1.3 После DSP измерения поступают на микроконтроллер (МК), который обеспечивает обмен данными с внешними системами и управление работой устройства.
	4.1.4 В модификации ESM-SV входные сигналы поступают в цифровом виде непосредственно на сигнальный процессор. Цепи согласования и АЦП отсутствуют. Принцип действия аналогичен модификациям ESM-HV и ESM-ET.
	4.1.5  Структурная схема устройств ESM-HV и ESM-ET приведена на рисунке 4.1.
	4.1.6 Гальванически развязанные интерфейсы RS-485 реализованы с помощью преобразователей интерфейсов ПИ1, ПИ2. Интерфейсы Ethernet реализованы с помощью микросхемы Ethernet-коммутатора.
	4.1.7 Для хранения конфигурации, служебной информации, калибровочных коэффициентов, приращений активной и реактивной энергии, журналов событий в устройствах ESM предусмотрена энергонезависимая память, обеспечивающая длительное хранение при отсутствии ...
	4.1.8 Устройство ESM имеет сторожевой таймер (watchdog).

	4.2 Модули расширения
	4.3 Интерфейсы и протоколы обмена данными
	4.3.1 Устройства ESM поддерживают протоколы обмена данными: Modbus TCP/RTU, ГОСТ Р МЭК 60870-5-101-2006, ГОСТ Р МЭК 60870-5-104-2004, СПОДЭС, МЭК 61850-8-1 (опционально), а также RS-TCP (сквозной канал).
	4.3.2 В устройствах ESM могут быть доступны следующие интерфейсы:
	4.3.3 Назначение интерфейсов ESM:
	4.3.4 Распиновка интерфейсов ESM:
	4.3.5 Интерфейсы RS-485: COM-1, COM-2
	4.3.6 Интерфейсы Ethernet: LAN 1-4
	4.3.7 Интерфейс USB
	Служебный интерфейс. Предназначен для конфигурирования, просмотра измеряемых параметров, журналов событий, диагностики, обновления микропрограммы. Может также использоваться для работы в режиме прозрачный порт USB-COM (внешний интерфейс – RS-485 ESM) ...
	4.3.8 Выбор параметров портов, а также протоколов производится с помощью ПО «ES Конфигуратор»
	4.3.9 Настройки интерфейсов по умолчанию:

	4.4 Учёт электроэнергии
	4.4.1 Устройства ESM позволяют выполнять многотарифный учет энергии в 8 тарифных зонах, по 255 типам дней в 255 сезонах, обеспечивают ведение независимых массивов двух профилей с конфигурируемыми параметрами и временем интегрирования:
	4.4.2 Устройства ESM позволяют осуществлять учет электроэнергии на интервалах времени, на которых были нарушены требования к нормам качества электроэнергии в системах электроснабжения общего назначения, установленные в ГОСТ 32144-2013.
	4.4.3 Глубина хранения приращений активной и реактивной электроэнергии (прием, отдача):
	4.4.4 Количество срезов энергии (суммарно и по тарифам) с нарастающим итогом, хранящихся в памяти ESM:
	4.4.5 Длительность сохранения данных об учтенной энергии, параметров настройки при отключенном питании не менее 20 лет.
	4.4.6 Перечень совместимого с ESM ПО АИИС КУЭ:

	4.5 Журналы событий
	4.5.1 ESM производит запись событий в свои журналы:
	4.5.2 Запись событий в журналы происходит циклически (по кругу), при переполнении журнала самые старые записи стираются.
	4.5.3 Каждой записи присваивается метка времени с точностью до 1 с в журнале перезагрузок и до 1 мс во всех остальных журналах.

	4.6 Мониторинг качества э/э
	4.6.1 Опционально, на основании статистического анализа ПКЭ устройства ESM позволяют формировать протокол проверки качества в соответствии с ГОСТ 33073-2014.
	4.6.2 Протоколы хранятся в виде *.html файлов, доступ к которым осуществляется через протокол FTP (пример отчета см. в Приложении В). Структура директорий на FTP-сервере:
	4.6.3 Для возможности записи, хранения и доступа ко всем отчетам, необходимо использовать прибор с дополнительной памятью (опция SD8G.esm). В этом случае в памяти прибора могут храниться суточные протоколы проверки качества электроэнергии за последние...
	4.6.4 Для записи отчетов необходимо настроить время старта записи, продолжительность отчета и номинальное напряжение контролируемой сети.
	4.6.5 Номинальное напряжение задается с учетом коэффициентов трансформации и единиц измерения. Для четырехпроводной схемы подключения задаётся фазное напряжение, для трехпроводной – линейное.
	4.6.6 Время старта записи и продолжительность отчета настраиваются с дискретностью в 1 минуту. Рекомендуемая продолжительность отчета – 1 сутки (продолжительность интервала усреднения 600 с, кол-во интервалов – 144).
	4.6.7 В протоколе качества (qr) формируются таблицы, отражающие следующие результаты измерений:
	4.6.8 В протоколе маркированных данных (mr) формируются таблицы, отражающие кол-во маркированных данных по каждой фазе. Маркирование данных осуществляется при провалах напряжения, перенапряжении, прерывании питания.
	4.6.9 Все метки и значения времени в отчете могут быть записаны в формате UTC или в локальном времени.
	4.6.10 Расчет показателей качества проводится на основе фазных напряжений в четырехпроводной схеме подключения и по линейным напряжениям в трехпроводной схеме.

	4.7 ESM-ET: низкоуровневые входы
	4.7.1 Подключение измерительных цепей от электронных трансформаторов тока и напряжения производится к низкоуровневым входам ET1, ET2, ET3, ET4, представляющих собой экранированные разъемы RJ-45.
	4.7.2 Распиновка разъемов RJ-45 для подключения измерительных датчиков к ESM hw 3.2 выполнена в соответствии с IEC 61869-6. Схема подключение к датчикам тока типа LPCT приведена в таблице 4.1. Схема подключение к датчикам тока типа «катушка Роговского...
	4.7.3 Каналы напряжения могут иметь номинальные значения входных напряжений: 200 мВ; 333 мВ; 1 В; 1,625 В; 2 В; 3,25; 4 В или указанные значения, разделенные на √3.
	Каналы тока могут иметь номинальные значения входных напряжений: 150 мВ; 200 мВ; 225 мВ; 333 мВ; 1 В; 1,625 В; 2 В.
	Номинальные значения указываются в условном обозначении при заказе.
	4.7.4 Максимальное рабочее напряжение 12 В; максимальная емкость входа – 10 пФ.
	4.7.5 Для работы с датчиками тока типа «катушка Роговского» доступен программный интегратор сигнала.
	4.7.6 В устройствах ESM-ET номинальные значения низкоуровневых входных сигналов пересчитываются к номинальным значениям 57,7 В и 5 А для фазных напряжений и токов соответственно.
	Для перевода значений к первичным величинам необходимо задать коэффициенты преобразования по току и напряжению в ПО «ES Конфигуратор» (рис. 4.3).
	Например, для модификации ESM-ET75 значение низкоуровневого сигнала 2 В для каналов тока будет соответствовать 5 А, значение низкоуровневого сигнала 1 В для каналов напряжения будет соответствовать 57,7 В. При использовании датчиков с характеристиками...
	4.7.7 Структурные схемы подключения модификации ESM-ET к электронным трансформаторам тока и напряжения приведены в Приложении А3.

	4.8 ESM-SV: приём потоков МЭК 61850 9-2
	4.8.1 Подключение ESM-SV к шине процесса производится через интерфейсы SV input: LAN-5, LAN-6, LAN-7 представляющих собой экранированные разъемы RJ-45.
	4.8.2 Модификация ESM-SV поддерживает приём до 4 потоков с частотой выборки 256 или 288 точек на период (в соответствии МЭК 61869-9). Каждый из потоков содержит в себе данные по 4 токам (Ia, Ib, Ic, In) и 4 напряжениям (Ua, Ub, Uc, Un).  Для обработки...
	4.8.3 Для корректной обработки измерений и хранения энергии в ESM-SV при наладке задаются номинальные значения по току и напряжению для контролируемого присоединения. Все данные по энергиям и профилям мощности хранятся в масштабированном виде. Масштаб...
	4.8.4 Модификация ESM-SV поддерживает резервирование входящих потоков. При настройке устройства указываются основные и резервные параметры потоков, которые необходимо использовать в расчете. Примеры настройки обработки входящих потоков приведены ниже:
	По умолчанию вычисление параметров производится на основе данных, отмеченных как основные, резервные игнорируются. В случае, если от основного потока не было получено два пакета подряд или в измерениях выставлены флаги (отсутствие синхронизации, тест ...

	4.9 Телесигнализация
	4.9.1 Максимальное количество объектов телесигнализации, формируемых одним устройством ESM, составляет 64 сигнала. В это число входят состояния дискретных входов и выходов модулей расширения, уставки, настраиваемая логика, диагностика, подписка на GOO...
	4.9.2 При изменении состояний любого дискретного сигнала события регистрируются, присваивается метка времени и зафиксированное состояние готово для передачи по портам RS-485, Ethernet. Точность присвоения метки времени - 1 мс.
	4.9.3 ESM поддерживает передачу состояний дискретных сигналов в рамках протоколов:

	4.10 Телеуправление
	4.10.1 ESM поддерживает выполнение команд ТУ по протоколам:
	4.10.2 По умолчанию два выхода из одной пары не могут быть замкнуты одновременно, при замыкание первого автоматически разомкнется второе и наоборот. Для возможности независимого управления необходимо включить соответствующую настройку.
	4.10.3 Если для дискретного выхода настроено условие срабатывание по логическому выражению, телеуправление данным выходом недоступно.

	4.11 Логические выражения
	4.11.1 В ESM доступны для настройки 64 DIO – дискретных сигналов, на которые могут назначаться диагностика, внешние DI и DO, уставки, логические выражения или подписки GOOSE. Источниками данных для логических выражений могут служить любые DIO, в том ч...
	4.11.2 Результат логического выражения может быть передан по любому поддерживаемому протоколу на верхний уровень в виде ТС или использован в качестве управляющего воздействия на дискретный выход.
	4.11.3 Для логических выражений доступны функции:
	4.11.4 Для настройки логики используется графический интерфейс в программе «ES Конфигуратор». Он представляет собой рабочую область, на которую добавляются логические функции (до 32 на один DIO) и объединяются связями.

	4.12 Импульсный выход
	4.12.1 Для осуществления поверки все модификации ESM имеют импульсный выход, который выведен на пины 1 и 2 интерфейса COM-1. Значение постоянной счетчика настраиваемое, по умолчанию 10000 имп./кВт ч. Длина импульса настраиваемая, по умолчанию 500 мс.
	4.12.2 Характеристики импульсного выхода приведены в табл. 4.4.
	4.12.3 Опционально импульсный выход можно использовать как встроенный дискретный выход, например, для выдачи общего сигнала неисправности.


	5 Модуль индикации
	Устройство ESM может комплектоваться модулем индикации, который оснащен экраном для отображения результатов измерений, расчетов, архивных данных и другой информации.
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