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OIMCAHUE TUIIA CPEJICTBA U3MEPEHUI

TpanchopmaTopsl TOKa dIEKTpOHHBIE onTHyeckue Thuna TTOO

Ha3na4yenue cpeacTsa usMepeHui

TpanchopmaTopsl TOKa SIEKTpOHHBIE omnTuyeckue Tuma TTI0 (majmee MO TEKCTy —
tpanchopmartopsl, TTDO) mpeaHazHadeHBl i1 U3MEPEHUS W MAcCIITa0HOTO TMPeoOpa3oBaHUs
3HAYEHUS CHJIbI U HAMPSKEHHS IEPEMEHHOTO (B TOM YHCIIE — C alepruoJAUYECcKOM COCTaBIIAIONIEH ),
MMITYJIBCHOTO U MOCTOSIHHOTO TOKa M Tepefaud pe3yabTaToB MpeoOpa3oBaHUs Ha SJIEKTPUUYECKUE
U3MEpUTENbHbIE TNPUOOPHl, B CUCTEMBl KOMMEPYECKOTO YydeTa JJIEKTPUYECKON DSHeprum,
ycTpoiicTBaM u3MepeHHs (B TOM 4YMCIEe IOKa3aTelel KauecTBa JJIEKTPOIHEPIrHH), 3allluThl,
ABTOMAaTUKH, CHTHAJIU3ALUN U YIIPABIICHHUS.

Onucanue cpeacTBa usMepeHui

[Tpunnun u3mepenust Toka B TTOO ocHoBaH Ha MarHutoontudeckoM 3¢ dexre Dapanes.
Hannbiit 3¢ dext nposBiaseTcs B TOM, YTO IPU PACHPOCTPAHEHUU IO YYBCTBUTEIHLHOMY BOJIOKHY
TTO0O oOpTOroHaJbHBIX LHMPKYISAPHO TOJSAPU30BAHHBIX CBETOBBIX BOJIH B IPHUCYTCTBUH
MPOJIOJILHOTO K OCH BOJIOKHA MAarHUTHOTO TOJISI MEXJIy BOJIHAMH BO3HUKAaeT (Da30BbIil CHBWI.
Nameputenpabiii 610k TTOO nerektupyeT naHHBIN (a30BBIN CIBUT, MPEOOpPa3yeT €ro B BEIIMUYUHY
U3MEpSEMOTO TOKa W BBIJAET M3MEPEHHOE 3HAYEHHE Ha BBIXOJbI C 3a/JlaHHBIM KO3(PPHUIIHEHTOM
nepeavm.

Ecmu ugyBctBHTENnbHOE BOIOKHO TTDO o0pa3yer 3aMKHYTYHO NETNIIO, TO IO TEOpeMe O

UUPKYASIUU MAarHUTHOTO TIOJIE  pPe3ylbTaT H3MEpPEHHUs OMpelesieTcs TOJbKO TOKaMH,
MIPOHU3BIBAIOIIMMU BOJIOKOHHBIII KOHTYp M He 3aBUCUT OT (GOpMBI KOHTypa. Teopema o
HUPKYASIUU HOPMYIUPYETCS CIEAYIOMNUM 00pa3oM: HUPKYASuUs (JIMHEWHBII MHTErpal) BEKTopa

—
HaIIPAKCHHOCTH i MAarduTHOTIO IIOJIA IMOCTOSAHHOI'O 3JICKTPUYCCKOI'O TOKA BAOJIb 3aMKHYTOI'O IIYTHU
L HpOHSBOJ’IbHOﬁ (1)0pr1 paB€H CYMME€ TOKOB , OXBAaTbIBACMbIX 3TUM KOHTYPOM:

—+
§Hal=x (1-1)
L
Ecnmu 3aMKHyTBIﬁ KOHTYpP COCTOUT H3 N BUTKOB HpOI/I?)BOHLHOﬁ (I)OpMBI, OXBaTbIBAOIIINUX

TOKH, TO (1-1) 6ymer umeThb BU:

j‘; Hdl = NII (1-2)
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C npyroii croponsl, coriacHo 3¢dexty Dapanmes, casur ¢az Adp Mexay CBETOBBIMHU
BOJIHAMHU C MNUPKYJIAPHBIMUA OPTOrOHAJIbHBIMU  IMOJIAPpU3AlUAMUA, PaCIIPOCTPAHAIONIUMUCA B
ONTHUYECKOM BOJIOKHE YYyBCTBUTEIBHOTO »3ieMeHta TTDO, oxBarblBarolieM NPOBOJHUK, B
MNPUCYTCTBUHU MPOAOJIBHOTO K OCH BOJIOKHA MAarHMTHOT'O ITOJIA TOKa HNPONOPHHUOHAICH HUPKYIIAIUN
HaIpsDKEHHOCTH MAarHUTHOTO MOJISL 10 TOMY € KOHTYpYy (IIpH YCJIOBUHM MAarHUTOONTHYECKOMN
OJJTHOPOJHOCTH BJIOJIb KOHTYpa):

Ag = zvf Hal (1-3)
rae V — koncranta Bepae s kBapia
W3 ypaBuennii (1-3) u (1-2) umeem:
Ag = 2VNZI (1-4)

VYpaBuenue (1-4) nmokaspIBaeT, 4TO OTKIMK YyBCTBUTEIBHOTO 31eMeHTa (CIBUT (a3 MEKIY
JBYMsI CBETOBBIMM BOJIHAMU C LUPKYJISPHBIMU MOJSPU3ALUSAMH B 3aMKHYTOW ONTOBOJIOKOHHOM
MeTJie) MpsMO MPOTOPIHOHATIEH BEIMYMHE U3MEPSIeMOro TOKA M YHUCIY BUTKOB UYBCTBUTEIHHOTO
KOHTYpA.

Cneur ¢a3 MEeXy CBETOBBIMU BOJTHAMH U3MEPSIETCS OMTUKO-3IIEKTpoHHOH cxemoir TTOO u
npeobpasyercst B muppoByio hopmy.

[IpuHunn wm3mepenns HampsbkeHuss B TTOO OCHOBaH Ha CHHXPOHHOM TPEXKaHAJIbHOM
W3MEPEHNHN HaNpsKEHUs MEePBUYHON CETH IOcie €€ MAaclTabHOro mnpeodpa3oBaHMs BO BHELIHHMX
U3MEpUTENbHBIX  TpaHchopMmaTopax  HampspkeHus. I[logkiroueHwe — 3IEKTpPOHHOTO — Oiioka
IIPOU3BOJUTCS K CTAHIAPTHBIM BTOPUYHBIM LIETISIM HAIIPSKCHHUS.

[udpoBoii koA CHHXPOHHO TomaeTcs Ha: OJoK (opmupoBaHUsS UHU(PPOBBIX JaHHBIX
pesynbTaToB um3MepeHuir B (dopmate MOK 61850-9-2, a Taxke Ha dopMHupoBaTEIh
MPOMOPLHUOHAIBHBIX aMIUIUTY/IE€ YacCTOTHBIX, MMIIYJbCHBIX M TOKOBBIX BBIXOJOB, a TaKkKe
udpoBoro kojaa B udpoBeix mporokoiax (Modbus u mp.). ITocime 00pabOTKM HHTErpaiibHbIE
JNaHHble 00 W3MEPEeHHBIX 3HAUEHUSAX TOKA, HANpsSOHKEHHs M BCIIOMOraTeNbHas CTaTycHas
uHbopmanus MOryT GopMHpOBAaThCA B Kaaphl mpotokoia 61850-8-1, SNMP, Modbus u ap. u
nepeaaBaThes 1Mo ceTeBbIM nHTepdeiicam miatel MOK 61850.

s obecrieyeHs] BO3MOXKHOCTU CHSTHS BHYTPEHHEW paciiupeHHON auarHoctuku TTD0
nveer crnenuanbHbli  ANSI/TIA/EIA-422-B  (manee — RS422) mopt sl 4YTeHHS JTaHHBIX
JMArHOCTHKH, PACIOJIOKEHHBIM Ha mepenaHeil manenu. [lopT auarHocTuku paboTaeT TOJIBKO B



JIuct Ne 3
Bcero nucros 16

PECIKUME YTCHUA JaHHBIX n HE HUMECT BO3MOXXHOCTH HU3MCHCHUA HAaCTPOCK

T onionansweri 1
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[AnarHoctuka

Unamnkaupa
camoamarHocTUKH

IneKTPOHHO-
onTuueckwit

YyBCTBUTENbHBI
3nemeHT

BHYTPEHHAS LWWHA AaHHBIX

Y.
(Modbus u ap.)

CoeAMHUTENbHDIN ONTO-
BOJIOKOHHbIi Kabenb

npudopa.
Puc. 1-1 Jlornueckasa cxema TTOO

TTO0O mnpencraBisier coOOHW KOMILIEKTHOE YCTPOMCTBO, BKJIIOYAIONIEE DIIEKTPOHHO-
onTHYeCcKui Osok (mamee — DOBb), MOAKIIOYEHHBIE K HEMY ONTOBOJOKOHHBIE YYBCTBUTEIIHHBIC
aneMeHTHl (nanee — YD) (rubkue, MIMHHBIE WM OMOPHBIE), a TakkKe (B BApMAHTHOM HCIIOJIHEHUHN)
pe3epBUpOBaHHBIN 00K muTanus (nanee — BITP).

[lepenaua curHaza OT YYBCTBUTEIBHOIO 3JEMEHTA A0 3JIEKTPOHHO-ONTHUYECKOro OJoKa
OCYILIECTBJISIETCS] 110 ONTOBOJIOKOHHOMY Ka0ellto, 4TO MO3BOJISIET pa3MecTuTh Db B moMenieHuu ¢
TpeOyeMbIMH  yCIOBUSIMH  OJKCIUTyaTalldd M  OO0ECNeYUTh TalbBaHUUYECKYIO pa3Bs3Ky U
HEYYBCTBUTEIBHOCTh U3BMEPEHUN K YPOBHIO AIEKTPOMArHUTHBI MoMex Ha OPY.

C uenwio obecrieuenus pezepupoBanust TTOO MokeT BKITIOUaTh B ceOs Ba HE3aBHCHUMBIX
ANIEKTPOHHBIX OJIOKa (OCHOBHOW M pE3epBHBIN), MOAKIIOYECHHBIX KK K CBOEMY HE3aBUCUMOMY
KOHTYPY, PacIOJIOKEHHBIM B €IMHOM KOKyXe Ha 00I1leM BBICOKOBOJIbTHOM H30JIATOPE.

YcnoBHoe o0o3HaueHue TpaHchopMaTopa Mpu MOCTaBKe:
TTOO-A-b-B-I'-I-E-X rne

TT20 O6o03nauenue Tuna: Tpanchopmarop Toka AMEKTPOHHBIN ONTHYECKUIA

Hcnonnenue npudopa

be3 OykBbl | CTaHAapTHOE  HCIIOJHEHHWE, BCE  YYBCTBHTCIBHBIC  AJIEMEHTHI
A OJINHAKOBBIE
K KoMOMHMpOBaHHOE UCIIOIHEHHE, JOIYCKACTCsl MPUMEHEHUE Pa3HbIX
YYBCTBUTEIbHBIX 3JIEMEHTOB Ha pasHbIx (aszax. Ilapamerpsr ¢a3
yKa3bIBAIOTCS Yepe3 ApoOb
VcnonHeHne 4yBCTBUTENBHBIX 3JIEMEHTOB
I — UUU | bezonopuoro ucnonnenus (muuueni) | Fne UUU -  nuneitHoe
5 Uuu OnopHOro UCIOJHEHUS HanpspKEeHUe ceTH, KB
C ruOKuUM 4yBCTBUTEIBHBIM 3JIeMEHTOM, riae N — HOMUHAJIBHOE YU CIIO
' (N) BUTKOB ONTOBOJIOKHA. J[Js MCMOJHEHMH, TOMyCKaomUX H3MEHEHHE
Yrcia BUTKOB T0JIb30BaTENIEM, 3HAUECHHE B CKOOKaX HE YKa3bIBaeTCs

HomuHnanbHbli TOK B amnepax. B ckoOkax yka3plBaeTcsi 3HaU€HUE PaCIIMPEHHOTO
B NIEPBUYHOTO TOKA, €CJIM HE YKa3aHO — MpuHMMaerca paBHbIM 120% oT
HOMHMHAJIBHOTO
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r Knace TouHoctn mpubopa mpu HU3MEpPEeHUM TOKa W TpeAeibHas KPaTHOCTb s
WCIIOJIHEHUS B PEJIEHHOM KJIaCCE TOYHOCTH
CooTBercTBHE YHU(PHUIIMPOBAHHBIM KJIACCaM TOYHOCTH
bes CrangapTHBIN KJ1acC TOYHOCTH, YKa3aHHbIN B 1103./]
i OYKBBI
VKT I'me YKT - KoampoBka yHH(UIIMPOBAHHOTO Kiacca TOYHOCTH B
COOTBETCTBUU C JaHHBIMU TY

E H/K Hamnune monmyns oumdpoku Hampspkenus, K — Kiacc TounocTn

npulopa Npyu U3MEPEHUH HATIPSHKEHUS

Jlnana3oH pabo4ux TemMrepaTyp 4yBCTBUTEIBHOTO dJIEMEHTa

KK I'me KK - xmumarndyeckoe wucnonHerne mno ['OCT 15150-69
(manpumep — YXJI1)

X C CreuunanbHoe uUCHOJHEHHE. 3HaueHus padouux TeMmIeparyp U3
nomyctuMoro auamnaszona (munyc 60... uroc 180 °C) yka3biBaroTcs B
rnacrnopre Ha MNpuOOp M MapKUPOBOYHOM TaOJIMUKe Ha KOpILyce
W3/1eIus

[Ipumepsl 0603HaUEHUS:
TT30 - 110 - 2000 — 0.2S-5TPE63 — YXJI1

TpancdopmaTtop Toka EKTPOHHBIN onTryeckuid Tua TTDO, B OMOPHOM HCIIOTHECHUH HA
110 kB, HomuHanbHbIH TOK 2000 A, uMmeronuii K1ace TouHOCTH 0.2S 111 KOMMEPYECKOTO y4eTa 1
kiacc TouHoctu STPE ¢ mpenenbHON KpaTHOCTBIO 63 1 pelleHOM 3allHThl, ¢ KIUMaTHYECKUM
ucronHernem Y XJI1.

TTI0 — K - 110 — 2000 — 0.2S-5TPE63 / I — 220 — 250(1200) — 0.2S-5TPE144-1U1P /
I'(1) — 70000(190000) — 0.5 — H/0.1 — ¥YXJI1

Tpanchopmarop TOKa 3JIEKTpOHHBIN ontuueckuii Tuna TTDO, ¢ KOMOMHUPOBAHHBIMH
naTankamu: ¢aza A B ornopHoM ucrnosHeHnu Ha 110 kB, Homunaneubii Tok 2000 A, umeromuii
kiacc TtouHoctd 0.2S ams kKommepueckoro ydera M kiacc TouHocTH STPE ¢ mpepenpHoif
KpaTHOCTBIO 63 ny1s peseitHoi 3amuThl, ¢aza B B muHHOM ncnonHeHuu Ha 220 kB, HoMuHanbHBIN
Tok 250 A, pacmmpeHHbIi mepBuYHBIA TOK 1200 A, ummeronuii kimacc toyHoctd 0.2S ms
KOMMepYecKoro yuera u kiaacc touyHoctu STPE ¢ mpepenpHO# kpaTtHOCTBIO 144 nnst peneiiHoi
3alUThI, COOTBETCTBYIOIIMKA YHM(pULUUpPOBaHHOMY Kiaccy TouHoctH 1UIP, ¢aza C — rubxwuii
YyBCTBUTEJIHHBIN AJIEMEHT, UMEIOIIUNA TPU OJTHOM ONTHYECKOM BUTKE HOMUHAIBbHBINA TOK 70 KA U
pacmupeHHblid nepBuYHbIM TOK 190 KA, ¢ MoayneM u3MepeHus BTOpUYHOro Hampsbkenuss TH,
uMmeromuM kiaacc TtoyHoctu 0.1 ¢ knummarthueckuM wucnojiHeHueM Y XJI1. 3aBojckoit Homep
TpaHc(hopMaTOopa HAHOCUTCS Ha CaMOKJIESIIYIoCcs HWHPOPMALMOHHYIO TaOMuuKy (LIMWIbI) Ha
KOpIIyCE.
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Puc.2 — BHenIHMI BUI BLICOKOBOJILTHOU
KkoJIOHHBI TTDO B OMOPHOM MCHIOJIHEHUN

Puc.3 — BHEeNIHUN BUI BLICOKOBOJILTHOM
k0JIOHHBEI TTOO B MIMHHOM UCIIOJHEHUHN

Puc.4 — uyBctBuTENbHBIN 251eMeHT TTOO B
LIIMHHOM MCIIOJHEHUH HAa HU3KHE KJIACCHhI
HaIpsHKeHUH

Puc.6 — BeicoxoBosbTHAA KoJtoHHA TTOO B
IIMHHOM MCIOJIHEHUH JUIsl YCTAHOBKH Ha
MOJIIOC BBIKIIOYATEIIS
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Puc.5 — ruOkuit 9yBCTBUTEILHBINA IIEMEHT
TTOO-I'

Puc.7 — Onexrponnsiit 6510k TTO0 B
CTaHJAPTHOM HCITOJTHEHUH (BH]I CIICPEIH )

Puc.8 — Onexrponnsiit 610k TTO0 B
WCIIOJTHEHUU C MOJTYJIEM JIOTIOJTHUTEIBHBIX
uHTepdercoB (BUI CIIEPEIN)

PI/IC 9 BHeKTpOHHLII/I 6J101< TTBO B
CTaHJapPTHOM HCIOJHEHUH NTPETHA3HAYEHHOM
JUTsl IOCTaBKU Ha KCIOPT (BUJL CHIepein)
(mpuMep HCII0JIb30BaHHsI COBMECTHOTO
JIOTOTHUIIA C AUCTPUOBIOTEPOM)

Puc.10 — Dnexrponnsiit 610k TTIO (Bun
c3a1n)
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Puc.11 — BBIHOCHOW TPOBOJHOW U3MEPUTEIH
TeMIIepaTypbl

o Memkuy

Puc.12 — Cxema mpaBWIBHOM YCTaHOBKH
ruOKoro 4yyBCcTBUTEIHHOTO 371emMenTa TTOO-T

Puc.13 — Mecra ycTaHOBKH 3aBOJICKHX IJIOMO

IIporpammHoe oGecnieyenue

Berpoennoe I1O  TpancdopmaropoB mpeacTaBiser co0oil Habop MHUKPOIPOTpaMM,
NpeJHAa3HAYSHHbIX s 0OecreueHus: HOpMalbHOTo (YHKIMOHMPOBAHUS armapara, yHpaBlIeHHs
uHTepdeiicom u T.4. JlanHoe I10 umeer MeTpoIOruyecky 3HaUUMble U HE3HAYUMBbIE YaCTH.

YpoBeHb 3alUTHI OT HEMPEJHAMEPEHHBIX U MTPETHAMEPEHHBIX U3MEHEHUI — «BBICOKMIT».
Wnentudukannonusie nanusie [10 Tpanchopmaropos npenctaBieHs! B Tabnunax 1 u 2.
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Tabnuna 1 — Xapakrepuctuku MeTpojorudecku 3aauumoro 110

Homep Lindposoii Anroputm
BEpCUU BBIYHCIICHUS
HaumenoBanue | MneHTuUKanOHHO uneatuduxarop 110
(unentuduka 1 ppoBoro
1o e HaumeHoBaHue [10 . |(KOHTposibHast cymma
WMOHHBNE | o xona) uacHTU(GUKATOP
Homep) 11O a IO
Bcerpoennoe
1o adsp21364_eom_v2. 211 df4f91aa5cfa38d87de mds
OINITHYECKON 1.1.Idr o 36c5740324d8c
CXEMBI
Bcerpoennoe
1o
. 6096ac020c89594eea
m_v2.1.0. 2.1. m
dopmupoBanus | Xc3s_eom_v2.1.0.bit 0 6023099a25ce7d d5
TTAHHBIX
3aMepoB
Bcerpoennoe
11O
(opMupOBats Sayan3_C_2017_05 110 276395bfa0a77267cl mds
pyEp _31.1dr - 5e12f4856216¢3
MPOTIOPITUOHAT
bHBIX BBIXOJIOB
[IpuMeuanue: qomyckaeTcs HCTOJIb30BaHUE 0ojiee HOBBIX Bepcuit [10
Tabnuma 2 — XapakTepuCcTUKH METPOJIOTUYecKH He 3HaunMoro 110
Howmep Hudposoii Anroput™m
UICHTU(UKATOD
BEpPCHUH BBIYHUCIICHUS
HaumenoBanue | UnentudukanmonHo ITO (koHTpoOJIbHAS
(mpeHTHhUKA nudpoBoro
I10 e HanMeHoBaunue 110 . cymMa
[IUOHHBII uaeHTuGUKaTop
UCIIOJIHSIEMOTO
Homep) 110 a 1O
KO/J1a)
Bcerpoennoe
13(0)
dbopmupoBaHus | . . . 0ee0959756¢4dbbe
iec61850.img.bin 6.09 md5
MaKkeTa JaHHBIX g 402f1e46f9a3c48e
MD3K 61850-9-
2
Bcerpoennoe
UH 113121 uu sam3x4e_mu_v1.4.6 21a726898397c86b
At P 1.4.6 480920da4c09 md5
COCTOSIHMS Ha . 3h08
JKpaHe
YCTPOMCTBA
Bcerpoennoe
1o sam3x4e_termometr 141 c27c03ae2cf62a7e6 md5
OnTHYECKOro _v1.4.1.bin o f90b831f5023a9a
TEpMOMETpPA
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nu¢ppoBoit
Homep Lucpp Anropurm
uaeHTudukaTop
BEpPCUU BBIYMCIICHUS
HaumenoBanue | MneHTu(UKaIMOHHO ITO (xouTpoJsIbHAS
(unentuduka uppoBOTo
1o e HaumeHoBaHue [10 . cymMma
ITUOHHBII UACHTU(PUKATOD
UCIIOJIHSIEMOTO
Homep) 11O a IO
KO/J1a)
Bcerpoennoe
- (I)) ARM sam7x256_eom_v1. 140 f7ac24c4849ab098f md5
EOM 4.0.bin 7b68a4f7835d1b5

[Ipumeuanue: gomyckaercs UCIoyIb30BaHUE Oojiee HOBbIX Bepcuii [10

MeTpo.HoruquKue U TEXHUYECCKHE XaPAKTCPUCTUKHA

HI/IaHa?;OHBI U3MCEPACMBIX BCJIWYHMH, TCXHUUYCCKHUC XaAPAKTCPUCTHUKHU, a TaKXKE IPCIACIIbI

JOITYCKAaeMBIX OCHOBHBIX TIOI'PENTHOCTEH U3MEPEHHIA TPUBEICHBI B Tabnwmie 3,4,5,6.

Tabnuma 3 — MeTposioruueckrue U TEXHUYECKUE XapaKTePUCTUKH *

XapakTepucTuka

3HaueHue

HomunuaneHOE HanpsokeHue, kB

ot 0 no 750

HomunanbsHbI IepBUYHBINA TOK [HOM, A

ot 1 no 600 000

Knaccel Tounoctn uzmepurensHoro TT Ha
MEPEMEHHOM TOKE

0,1;0,2S;0,2; 0,5S; 0,5; 1,0

Knaccel Tou"octu 3amuraoro TT Ha
MIEPEMEHHOM TOKE

S5P; STPE

[Ipenensl nomyckaeMoil OTHOCUTEIIBHOM

IOTIPCIIHOCTHU I/ISMCpCHI/Iﬁ CHJIBI ITIOCTOAHHOTO

TOKa, %

+0,1; £0,2; £0,5; 1,0

HomuuansHas yactoTa HU3MEPAEMOI'0 TOKA, FI_[

ot 0 (mocrostHHBIN TOK) 10 9 000

HomunanbeHbiit ko3 uimeHT pacmmpeHH

oro

or 1,2 no 8,0
MIEPBUYHOTO TOKA
KomnuecTBo n3mepsieMbIx a3 Toka
orl o3
HomunansHoe HU3MepsieMoe BTOPUYHOC
100/ \/3, onnuoHaiabpHO OoT 1 mo 300

HanpsbkeHue, B
Jlnama3on HU3MEPSIEMOT0 BTOPHUYHOTO

o ot 2 1o 150, onmmonansHo — 10 190
HarpsiKeHus, % OT HOMHUHAJIBHOTO
HomunansHas JacToTa HU3MEPSIEMOTO

BTOPUYHOTO HAITPSAKCHUA, I'm

oT 0 (mocrostHHBIN TOK) 10 9 000

Kiaccsl TOUHOCTH ITpU U3MEPEHNN

0.05:0.1; 0.2;: 0.5
HaMPsSKEHUS
KonudectBo u3mepsieMbIx (ha3 HapsiKeHUS
0w 3
KonuuectBoO BCrioMorareibHbIX
ot 0 mo 10

HHU3KOYPOBHCBBIX BBIXOI0OB
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XapakTepucruka

3HayeHue

Turn BcnoMoraTenbHbIX HU3KOYPOBHEBBIX
BBIXOJIOB

YacToTHBINA, UMITYJIbCHBIN, TOKOBBIH,
IIOTEHIUAIbHBIA, CyXO! KOHTAKT

HomunansHOE HanpsbkeHue
BCIIOMOTATENBHOTO MOTEHIIMAIBHOTO BBIXO/A,
B

ot 0,05 no 10

MaxkcuManbHOE COTIPOTHBIICHUE BTOPUIHOM
LIETTH BCIIOMOTaTEILHOT0 OTEHIIUAILEHOTO
BBIX0a, KOM

400

HoMuHanbHbIN BTOPUYHBIN TOK
BCIIOMOTaTEIBHOTO HU3KOYPOBHEBOTO
TOKOBOI'O BEIX0J1d, MA

ot 4 o 40

MakcuMalibHOE CONTPOTUBIICHUE BTOPUYHOM
[IENU BCIIOMOTATEJIbHOTO HU3KOYPOBHEBOTO
TOKOBOT'0 BEIX04a, OM

50

Homunanensbiii ko dunreHt
npeoOpa3oBaHMs BCIIOMOTATEIbHBIX
YaCTOTHBIX BBIXOJ0B, I /KA

ot 1 mo 150 000

MuHUMaNBHOE COMPOTUBIIEHUE BTOPUUHOM
L[ENU BCIOMOTaTeIbHbIX YaCTOTHBIX BBIXO/IOB,
Om

100

HomunanbHOE 3HaU€HHE BCIOMOTaTeNIbHOTO
MHTETPUPYIOIIETO UMITYJIbCHOTO BBIXOJa, KA C

ot 1 no 400

MuHUMaNIBHOE COMPOTUBIIEHUE BTOPUYHOM
L[ENU BCIOMOTaTeIbHOTO UMITYJIbCHOTO
BEIX07a, OM

1000

[Tepnoa 0OHOBICHHMS TaHHBIX HA
BCIIOMOTaTEIbHBIX HU3KOYPOBHEBBIX
YaCTOTHBIX, MMITYJIbCHBIX, TOKOBBIX 1 Modbus
MopTax MepeaHeH maHeu, MC

ot 0,2 mo 3000

YacroTta quckperusanuu no Beixoay "MOK
61850-9-2", BBIOOPOK B CEKYHIY

ot 100 mo 64000

Tun Bxoga CUHXpOHHU3allMU BPpEMCHHU

1PPS onTtuueckuii (cnaa/¢poHT),
1PPS snexrpudeckuii (cnaa/GpoHT),

PTP
HepI/IOI[ y,[[ep)KaHI/IH qaCTOTEI HpI/I OTCYTCTBI/II/I 60
BHCHIHCﬁ CI/IHXPOHI/I?»aL[I/II/I, C, HC MCHEC
TOLIHOCTB CUHXPOHHU3AllMH BPEMECHU 110
p p ot 0,1 no 25

BHCI_HHCMy I/ICTO"IHI/IKy, MKC
I[I/Ial'[a3OH IIPOITYCKAHUA 4aCTOT IIPpU

pory p o1 0 10 9000

COXpPaHCHUH KJIacCa TOYHOCTH, I'm

* - TOYHbIE 3HaYCHHUs TapaMeTPOB yKa3bIBaloTCs B nacropte Ha TTDO0
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C uenpto yHuduxanuu wucnosHeHud TTIO MoxKeT BBITyCKaTbcs B BapuUaHTE COOTBETCTBHS

YHU(DUIIUPOBAHHBIM KJIaccaM TOYHOCTHU Uisi peneitnoi 3amutsl (1P, 2P) u kommepueckoro ydera

(11, 21).

Tabmuua 4 — MeTpojornuecKkiue XapaKTepUCTUKU YHH(PUIMPOBAHHBIX KJIACCOB TOYHOCTH IS

Lejaed KOMMEpPYECKOT O yderTa.

Hwnana- Ucnonuenune 11 Ucnonuenue 21 Ucnonuenue 01
30HBI (lmom = 250 — 1000 A) (lmom = 800 — 4000 A) (lmom = 50 — 300A)
n3Me- Awmrut. | 3Haven | Ilorpemt | Ammuut. | 3nauden | Ilorpemr | Ammut. | 3Haden | Ilorpem
penus norpem | .ToKa, | H.YIIa mnorpem | .ToOkKa, | H.YIJa norpem | .Toka, | H.YrJa
ToKa 1. (g), A (hazoBor . (€), A (hazoBor 1. (2), A daszosor
[+ %] JIEUCTB 0 Eﬁ?p;l,ra [+ %] JIEUCTB 0 EE?PI;,M [£ %] JIEUCTB 0 EE?PI;’Fa
[+ MuH] [+ muH] [+ MuH]
Huxuawuit 0,75 2.5 30° 0,75 8 30° 0,75 0.5 30°
Jramaso 0,35 125 15° 0,35 40 15’ 0,35 2.5 15°
H 0,2 50 10° 0,2 160 10° 0,2 5 10°
Bepxwnsis 0,2 1200 10° 0,2 4800 10° 0,2 300 10°
rpaHuIa 0,5 1500 200 0,5 6400" 20° 0,5 350 20°

Tabnuma 5 — MeTposoruueckue XapakTepUCTUKU TSl YHUGUIIUPOBAHHBIX KJIACCOB TOUHOCTH IS

LeJiel peeHOM 3aUThI

Hunamna- Hcnonuenne 1P Hcnonuenne 2P Hcnonuenne OP
30HBI (mns P3ABJIuT) (mns P3A Huskoli cTOpOHBI (mnst P3BA BJIu T)
M3Me- AT)
penus Awmromut. | 3Haued | Ilorpem | Amrumar. | 3uaden | Ilorpem | Amrmut. | 3Haden | Ilorpem
TOKA norpem | . TOKa, H. yria rmorpem | . TOKa, H. yria Iorpem | . Toka, H. yrna
H. () A (hazoBor H. () A ¢dazoBor . (&) A ¢dazoBor
. 0 cIBUTA . 0 caBUTA ! . 0 CIIBUTA
+ % HENCTB + % HENCTB + % JEHUCTB
[+ %%l (ag), | F* (ag), | E” (A),
[+ MuH] [+ MuH] [+ MUH]
Hwxnsa 10 9 120° 10 30 120° 10 3 120°
rpaHuIa 5 20 60’ 5 78 60’ 5 8 60’
TOYHOCT
" 1 40 60’ 1 105 60’ 1 15 60’
1 36000 60’ 1 10800 60’ 1 12500 60’
Bepxiia 5 50000 | 120’ 5 12600} 15 5 15000 | 120’
rpaHuIa 0
:’qHOCT 10 | 55000 | 240’ 10 14800 240° 10 | 18000 | 240’
20000
30? 90000 640’ 302 0 640’ 302 30000 640’

! Z[aHHLIIjl TOK YKa3aH CIIPABOYHO U HE 00s13aH 00ecrIeUrBaTLCS B JUTATCIIBHOM PEKUME T10 YCIIOBUSAM.
2 I[OHYCKaGTCH MOATBCPIKACHUA NOIpCIIHOCTU B Z[aHHOI\/‘I TOYKC MYTEM IOJAAaYMW KPATHOI'O 3HAYCHUA TOKA Ha TTO0
MEHBIIIETO HOMHHANAa ¢ OOJBIIMM YHCIOM ONTHYECKUX BHUTKOB B U3MCPUTCIIBHOM KOHTYpEC, C INEPECYCTOM TOKA Ha
YHCJIO BUTKOB JaHHOI'O MCIIOJITHCHMUA.
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IIpu pacuére mnorpemHocTedl YHU(UIUPOBAHHBIX KJIACCOB TOYHOCTH HEOOXOAUMO
YUUTBIBATh, YTO B TAaOJIUIAX TMPUBEACHBI JACHCTBYIONIME 3HAYEHUS TOKOB 0€3 arepuoanyecKoiu
COCTaBJIAIOLLIEH.

Jns pacu€ra morpemHocT TTDO B mepexogHOM pexuMe HEOOXOIUMO pa3lieiIuTh
MaKCHMaJIbHOE 3HAYCHHE aMILTATY bl TOKa K3 ¢ y4eToM areproamyecKkoii COCTaBIOMmeH Ha V2.

JlommyckaeTcsi coBMeIIeHHE (PYyHKIUM KOMMEPUYECKOTO yueTa U peIeiHON 3alUThl B paMKax
oaHoro anekTpoHHoro 6moka TTIO, mpu stom, TTOO nomken obecrneuynBaTh OJHOBPEMEHHOE
COOTBETCTBUE YHUPHUIIUPOBAHHBIM Kj1accaM TOUHOCTH, Harnpumep: 11+1P, 21U+1P umu 2U+2P.

CootBerctBue TTDO yHuUUIMPOBAHHBIM KjaccaM TOYHOCTH JIOJDKHO MOATBEPIKAATHCS
MPOTOKOJIAMU UCIIBITAHUH, a TMPU TIOCTaBKE HAa SHEPrOOOBEKTHl — MPOTOKOJIBI IEPBUYHOMN MMOBEPKHU
JOJDKHBI BKJIIOYATh yKazaHHbie B Tabmuine 4 u Tabmuie 5 koHTpoJibHBIE TOYKH. OTMETKa O
cootBercTBUM TTDOO yHUUUIUPOBaHHBIM KjlaccaM TOYHOCTH BHocuTcs B macrnopt TTOO
IIOBEPUTEJIEM B pa3ziell CBEACHUIN O NEPBUYHOM MOBEPKE C YCTAHOBKOM OTTHUCKA IOBEPHUTEIBHOIO
KJIeHMa.

CootserctBue TTOO yHHUPHUIMPOBAHHBIM KjlaccaM TOYHOCTHM HE OTMEHSIET i HUX
00s13aTeIbHOE TIOATBEPKICHUE COOTBETCTBUSA 0a30BBIM Kiaccam TowHOocTH. [Ipm stom, TTIO,
3asBIICHHBIE Ha cooTBeTcTBHE Kiaccam OUM, 1M m 2 momkHBl oOecriedunBaTh 0a30BBIN KiTacc
tounoctu 0.2S, a 3asgBieHHBIE HA COOTBETCTBHE KiaccaM 1P u 2P — mo/mkHBI 00ecneyuBaTh
6a30BbIi Kiacc TouHocTH STPE.

TTDO, 3asBneHHble Ha yHU(UIMpPOBaHHBIC Kiacchl To4yHOCTH 1P wmmm 2P, mosmkHBI
obecreunBaTh pabOTOCIOCOOHOCTH MPUOOPA M BBIIAUy U3MEPEHHBIX JAHHBIX 0€3 (1aroB KayecTBa
«invalid» Br10Th 10 yKa3aHHbIX B macnopte Ha TTDO TOKOB AMHAMHYECKON CTOMKOCTH, IIPH 3TOM,
MIPY TPEBBIILIEHUN BEpXHEH TPaHUIbl TOUHOCTH 3asBJICHHOTO YHU(DUIIUPOBAHHOTO Kjacca TOYHOCTH
JIOTIYCKAeTCsl MOBBIMIEHHE aMITUTyHOM norpemHoct TTOO no 50%, yrioBas morpeniHocTs B
JAHHBIX PEKMMaX HE HOPMUPYETCSI.

Tabnua 6 — YciaoBus mpuUMEHEHHs TpaHCHOPMATOPOB TOKA AJIEKTPOHHBIX ONTHYECKHX THUIIA
TT20

XapakTepucTUKa 3HayeHue
YyBCTBUTEIBHBIN Y, T™, VXTT (X)), TC,
e T, TB umu
OTEMEHT CIIelMaibHOE B
KnumaTtndeckoe uCHOTHEHNE 3JIEMEHTOB COE IHHATE L HEI o
TT30 no I'OCT 15150-69 6
Kabenpb u Mydra oT 60 110 +70
OJEeKTPOHHBIE OJIOKH YXJI
UyBCTBUTEIIbHBIN
AIIEMEHT, Al
Kareropus pa3menieHus 231eMeHTOB COCTMHATEIBHBI 1,273,4,5
TT30 no 'OCT 15150-69 kabenb 1 MydTa
DNEeKTPOHHBIE OJI0KH 4.1:4.2
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XapakTepucruka

3HayeHue

Pabouyas Temneparypa Bo3ayxa npu

skcrutyaraiuu, °C

YUyBCTBUTEIBHBIN
JIEMEHT,
COEIMHUTENIbHBIN
Kabenb 1 Mmydra

B cootBeTcTBHH C
KIMMAaTHYE€CKUM
ucrionHenuem mo 'OCT
15150-69 nnn
CIICIHAILHOC B
JHana3oHe
ot -60 1o +70

DNeKTpOHHBIE OJIOKU

B cooTBeTCcTBUM C
KIIMMAaTHU4YCCKHUM

ucnonaenneM mo [OCT
15150-69

[IpenenbHast paboyas TemnepaTypa Bo3ayxa

npu 3Kcrutyatamun, °C

YUyBCTBUTEIBHBIN
3JIEMEHT,
COETUHUTEILHLIN
kabenp u MmydTa

B cootBeTcTBHH C
KIMMAaTHYECKUM
ncnomaaenuem no 'OCT
15150-69 unn
CHeIHUAaJIbHOE B
JTHaIta30He
oT -60 mo +70

DNIeKTpOHHBIE OJIOKH

B cooTtBeTcTBHU C
KJIMMaTH4YEeCKUM
ucrionHeauem 1mo 'OCT
15150-69
WJIH CITEIIMAJIEHOE B
JHarna3oHe
oT -5 mo +50

[IpenenbHO nomycTHMas TeMIlEpaTypa Bo3Iyxa

npu Tpancnoptupoke, °C

oT -60 mo +70

Paboune 3HaueHUS BIAXKHOCTHU BO3ayXa

B cooTBETCTBUU € KIIMMATUYECKUM HCIIOJHEHUEM
o 'OCT 15150-69

Tun atmocdepst mo 'OCT 15150-69

UyBCTBUTENBHBIN
JJIEMEHT,
COCAVHUTENbHBIN
Kabenb 1 Mydra

GGV

DNeKTPOHHbIE OJI0KH

BoszaeiicTBre COJIHEYHOMN paualuy Ha
aneMeHTel TTOO

UyBCTBUTEIIbHBIN
3JIEMEHT,
COCIUHUTEIbHBIN
Ka0elb

He Gonee 1125 Bt/m?

DJeKTpOHHbIE OJIOKHU U
mydra

HE HOpMUPYETCS
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XapakTepucruka

3HayeHue

Bepxnee npeesibHOE 3HaUCHHE CKOPOCTH
BETpa

YUyBCTBUTEIBHBIN
JJIEMEHT

50 m/c

DNIeKTPOHHBIE OJIOKH,
COEIMHUTENIbHBIN
Kabenb 1 Mmydra

HE HOPMUPYETCS

TonmuAa roxoneaa, MM

YUyBCTBUTEIBHBIN
JJIEMEHT

20 MM

COETUHUTEILHLIN
kabernb u MydTa

HE HOPMUPYETCS

DNeKTpOHHBIE OJIOKU

He nonyckaercs

KonneHncanus Biaru Ha 3JIeMeHTax
KOHCTPYKIUU

YUyBCTBUTEIBHBIN
3JIEMEHT,
BBICOKOBOJIbTHAS
KOJIOHHA,
COETUHUTEILHBIN
kabenp u MmydTa

Pazpemaercs

DNeKTpOHHBIE OJIOKH

He nonyckaercs

BricoTa Hag ypoBHEM MODS, M

Jo 1000 M — Ha HOMHHAIBHBIX KJIaccax

HANPSDKEHUS ¥ HOMUHAIBHBIX TOKaX
Capiie 1000 M — ¢ mepecyeToM napaMeTpoB

BBICOKOBOJILTHOM H30JIAMU U IPEACIIBHOTO

MPEBBILICHUS TEMIIEPATyphl TOKOBEIYIICH MINHBI

AtMmocdepHoe ganenue, klla (MM prt. CT.)

ot 60 no 106,7
(ot 460 o 800)

I'pynma MEXaHUYECKOTO UCIIOJTHEHUS
YyBCTBUTEIBHBIX  37eMeHTOB 1o ['OCT
17516.1-90

I'pymnma MEXaHUYECKOTO UCTIOJTHEHUS

anekTpoHHBIX 0110k0B 1o 'OCT 17516.1-90

CelicMOCTOMKOCTB, OajutoB 1o Ikaiae MSK64

Pabouee mooxeHne INCPBUYHBIX HOATYUKOB
TOKa

JIro6oe

3Hak YTBEPIKICHUSA TUIIA

3HaK YTBCPKACHUA THUIIA HAHOCAT Ha Ta6HI/I‘le TpaHC(I)OpMaTOpOB MCTOAOM TEpMOIIeHaTnu
nim Tpa(bapeTHoﬁ e4yaTu UJIM Ha TUTYJIBHBIC JIMCTHI ITACTIOPTa TI/IHOFpa(bCKI/IM CII0COOOM.

KommiekTHOCTB cpecTBa M3MepeHuit

Kommuiekt noctaBku npuBeaEH B TadbIuIe 7.
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Taomuua 7 — KoMIuiekT nmocraBgu

HanmenoBaunue nznenus KomunuectBo

ITo yncny KOHTYpOB
DNEKTPOHHO-ONTHICCKHUNA OJIOK Y M
U3MEpEHUS

Buemnuit peepBupoBaHHbIN 00K MUTAHUS C 3aIIUTOM OT
KpaTKOBPEMEHHOTO NMPONAJaHUs HAIPSHKEHUS U BO3MOKHOCTBIO Ot 0 0 2"
3aMEHbI OJIOKOB B rOpSYEM PEXHUME

Karymika ¢ BOJJOKOHHO-ONITHYECKUM KaOesieM ISl COSTMHEHUSI .
0 i 1 KOMILIEKT
YYBCTBUTEIHHOTO AJIEMEHTA C AJIEKTPOHHO-ONTHYECKUM OJIOKOM

BBICOKOBOJIBTHBIE KOJIOHHBI JIJISI MCIIOJTHEHUI C )KECTKUM *
0 i 1 KOMILIEKT
YyBCTBUTEIHHBIM 2JIEMEHTOM

['uOxuit 9yBCTBUTENBHBIN d7IeMEHT A1 ucnoiaHenuss TTOO-T 0 mmu 1 KoMIIeKT
[lIxad c onTrveckoit kabenbHOU MydTOI 0 mu 1 KoMIIeKT
PykoBoicTBO 1O 3KCIUTYaTaniuu I wr.
[Tacriopt I wr.
NHCcTpyKus o MOHTaXXy M HaJIaIKe I wr.
KoMIuiekT TeXHn4eCcKor TOKYMEHTaluu 1 mT.

" B 3aBHCHUMOCTH OT KOMIIJICKTallU IIOCTaBKHU

Cgenenusi 0 MeTOAUKAX (MeTOAaX) U3MeEpeHM i

Cenenust 0 MeToauKax (MeToaax) uaMepeHuit npuseaeHsl B PO 26.51.43-010-69571383-
2021 «PykoBOACTBO MO 3KCIUTyaTanuu. TpaHcopMaTOphl TOKa AJIEKTPOHHBIE ONTHYECKUE THUIIA
TT20».

HopmaTuBHBbIe ¥  TeXHHYeCKHe JOKYMEHTbI, YyCTaHaB/JIUBalmMe TpedoBaHMA K
TpaHcopmMaTopaMm TOKA 3JIeKTPOHHBbIM ontudeckum tuna TTIO

I'OCT P MOK 60044-8-2010  «TpanchopmaTtopel  U3MEpUTEIbHBIC.  DJIEKTPOHHBIC
TpaHnchopMaTopsl TOKAY.

I'OCT 7746-2001 «Tpanchopmaropsl Toka. OOIIME TEXHUIECKHE YCIOBHSD.

TY 26.51.43-001-69571383-2020 «Texunuueckue ycnoBusi.  TpanchopmaTopbl ToKa
3NeKTpOHHBIE onTuyeckue Tuma TTIO.

HN3sroroBuTean
Aximonepnoe o6uiectso «IIpoporex» (AO «IIpodoTtex»)
Anpec: 109316, r. MockBa, Bousrorpaackuii mpocnekt, nom 42, kopmyc 5, 3Tax 2,
nomenienue |, komHara 1
HNHH: 7703733861
KIIIT: 772301001
Ten.: +7(495)775-83-39
E-mail: info@profotech.ru
Web-caiit: www.profotech.ru



mailto:info@profotech.ru
http://www.profotech.ru/

JIuct Ne 16
Bcero nucros 16

OOmiectBO ¢ OrpaHMyeHHON OTBETCTBEHHOCTHIO «Hayuno-ITpousBoacTBennsiii LleHTp
[Ipodorex» (OO0 «HIIL ITpodoTex»)

Anpec: 143026, r. MockBa, ManoBarmonssii nieHTp «CkoJIKOBO», bombIioii OymneBap, 42,
cTp. 1, yactb mom. 334, pab. 67

WHH: 7731352307

KIIIT: 773101001

Ten.: +7(916)982-18-75

E-mail (pykoBoxutens): kurovich@profotech.ru

HcenbiTareJbHbIN EHTP
®denepanbHOE TOCYJAPCTBEHHOE YHUTapHOE Tmpeanpusitue «Bcepoccuiickuii Hay4dHO-
HCCIIEI0BATENIbCKUM HHCTUTYT MeTposiornyeckoil ciyxobn (OI'YIT «BHUMMCy)
Anpec: 119361, r. Mocksa, yn. O3epHas, 1. 46
NHH:
Tenedon: +7(495) 437-55-77
daxc: +7(495) 437-56-66
E-mail: office@vniims.ru
Web-caiit: www.vniims.ru
Attecratr akkpemutaruu PI'YII «BHUMMC» 1o npoBeAeHWIO HCHBITAHUN CPEICTB
n3Mepenuit B uenax yreepxaeHus tuna Ne 30004-13 ot 29.03.2018 r.
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