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MEASUREMENT TRANSMISSION METHODS
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STRUCTURAL SCHEME WITH SV

KIE

POIs, PTOC

JELT

)
L e

® . " » .
i
TVIE-Q861 1
rE-ags? L Tvie . —
WaE-ar1 WIE-H4
TVIE-05G12
[ WZE-83
fram TViE
P -"C'-"&‘_I‘ m X
Meas,
VT 250 &V MU ‘T pePd Oz PrOE ‘3 prPA Ths PREE
Ua Lib, Ur ZealOTX Fhxi00TY 2ex00TX Jhx100TX
O I ] T I e - o o T R
WIE-A? WEE-AS
WZE-A3
WZE-AS WEEA 7
WPE-A7
WIE-Aé )
WEE-A% E- AT WIE-AN
W2E-A8
. o
m am m im am m im WIE-OSG2 2 W2E-TWT fram WZE-TVT Meas.
S P fo rela)
) ) Contfrol Confral Meas Meas WIE-057 v MU
WZE-051 MUS MUE MU MUZ . .
T, J7LN (LR L, 4
WaF. 0551 o R W2E-0SG2.T VT 220 kv
T 3l S . Ua, Ub Lic
. . rt T = . W2
! =
2E-Q WIE-TAT WZE-TAZ

%

o b
I()SO %

"”//5,

V\Ql 1A
~

—» smartck

WHTENNeKTyanbHble
INEKTPOIHEPreTUHeCKne

CUCTEMbI

-

USER SPOTLIGHT SERIES BY llll!i;[lllgs




& . /C/r
I()SO %

%

n ”//5,

WOHAJT
~

WHTENNeKTyanbHble
INEKTPOIHEPreTUHeCKne

CUCTEMbI

STRUCTURAL SCHEME WITH GOOSE o

K1E

'Y - - . .
PG, PTOC
et
TWIE-Q5G17 -
TWIE-051 0 il £ WaE-1 w252
TVIE-Q5017 KA
KIE-A2
h;cm .'l; ViE n b
o ey Meas
VT 220 kV M Ukt prPA “Oez PrOE
Ua, L, L 2ixi0OTX 2axi00TX
. - - . - -
WEE-AL
WIE-AS
W2E-A7
WIE-AG W48 W2E-AND
WiE-A8
i Xim
- - W2E-05622 W2E-TV1 .‘.-o.:ﬂ I:"'E:::]-."lr'.‘ Meas
4 Meas Meas ey I T
W2E-051 - | W2E-052 [ I 3
. i _ WeE-gsGz1 | p—
l ; | . Us, Ub, Uc
—i —H -
| = i
* I . . - . WZ

W2E-Q WZE-TA W2E-TAZ

USER SPOTLIGHT SERIES BY llll!i;[lllgs




: RTDS = )
A ReabTime Digial Somularr

—o® smartepPs

WHTENNEeKTYanbHble
INeKTPpOoO3HepreTuyeckne

—g CUCTEMBI
- e
B |
i \Substation 2 RTDS |
- | W2E-TAT W2E-TA2 W2E-TA3 |
[ WZE-Q |
| ~ ~ ~ N |
: 3 . ‘ ‘ ’—H‘ Ve ﬁ !_’j‘, Ve ﬁ !_’JL o - ‘ . 'Y WZ :
| [ ™M L.‘ ) [ - 1} |
: 2E-0S61 ‘ ‘ ’ ﬁ“ ‘ ‘ ’ Lﬂ“ ‘ ‘ I I 1 N Voltage Transformer| Y% VBV |
| ) Mz [t HMUZ MU3 w2E-ase21 (V1) 22048 —*eex—T—| :
W2E-0S1 1 ‘
: Lontrol ‘ Meas Meas Meas. W2E-052 = From windings VT M6 Hus |
| X X kad kal W2t-0562.2 W2E-TVI = | ¢, /'el;f;/[;:/r:;eman Heas. HMeas. :
: W2E-A3 W2E-A5 o - !
W2E-A2
! weE-Al e L] WA _
| -
| P | xh X
| ® S —— . | | Ponovo
| : Current and
: | Voltade amplifiers
) T
: TVIE-0SG11 | ‘ O e : WIE-AL
| TVIE-S1 R I WE-B1
| TVIE-QSG12 | lablc 2 £ UsUbUc
| HU% ! z__z
| B s ArTTT T TS 77 e 1
I Meas Il IEDT I £D2 |
! 7 H PTOC,POIS L PTOC,PDI '
| Il ’ I oC.PDIS I
| K 7E KIE-A1 1 P f- /_ 11 |
| I I I
| X rororype I BE 2704 021 |
| Il ’ I . |
| Il PACS device I PACS device I
b I O |

RIRBN

Connection scheme of the
prototype PACS device for
digital substation to the RTDS

USER SPOTLIGHT SERIES BY [l[RTDS

Technologies



TESTING THE NEW METHOD OF
MEASUREMENTS TRANSMISSION

3NEeKTPO3HEPrETUHEeCKHe

SV+GOOSE SV+GOOSE GOOSE+GOOSE (new method)

nnnnnn

L —

IED by EKRA m&pe en Prototype a—

USER SPOTLIGHT SERIES BY

Technologies



> smartcPsS

WHTENNeKTyanbHble
IANeKTPO3IHEPreTUYeckne

USER SPOTLIGHT SERIES BY lll|RTDS

chnologies

CUCTEMbI
B CurHanusauma
C6poc .
MeHio
HKypHan
DISRPSB PDIS1
zPP Str [ auaiy s | 2pPP Str
SeqA Bkzn T . Bonsey sorn 1679 Dir op
Blk ——————— Ena
—— Bk
SVTR
BIkV
RMXU
AmpSV zPP
Volsv PhY
A CURRPSB
AlmSeqA I EnaZn1 PDIS2
PPA EnaZn2
PPV L zPP str
Dir op
Ena
Bk
RsQl PTRC
SeqA Inref1 Str
Inref2 Op
ZDIR Inref3
PhYV Dir Inref4
A PTOC1
PPA str
Dir op
RDIR Bk
A Dir
Y PTOC2
PPA str
Dir op

LD PDIS +PTOC




NEW METHOD TRANSMISSION SRl
FOR MEASUREMENTS ¥ smarti P

MHTENNEeKTyanbHble

IHEPreTUHeckH

Y MUT
v .._@—‘% VIR b ‘ — E -
TA ([ | - ~ | T -b{—bl Time of transmission
MU3 GOOSE-message
o [ : * L "
Variable delay /
General scheme GOOSE sending GOOSE sending algorithm

USER SPOTLIGHT SERIES BY

Technologies



NEW METHOD TRANSMISSION FOR MoI1
MEASUREMENTS R smartees

INEKTPOIHEPreTUHeCKne
CUCTEMbI

g 6 v 74 %6 Vo) BB B27
Lestination MALC Address | Saurce MAC Address | TRID | 70 | Ether Type GOOSE AFDUs S

e

L /

B 20---— 2 24 26 26+m BE
APOU  \Lengtt (m+8) | Reserved 1 | Reserved 2 | APOU (length is m)

—— —

T 57 60 95 98 s e s 78 Lt 4 7T —— 2t

28 PG _
Type+ enght | GolBRef| TimeAllowed | Datset | goll / SiNum | SgNum | Test |confRev \ndsCom | numlalSeritnfries allllata
r7 1913 3 - o 7 BL 177 178 185 192 199 206 2B 26—

lype«lenght | lare | lam | bre | lbm | lcre |/icm | Uare| Uam | Ubre| Uom | Uc re | Uc im | faulf

GOOSE structure
USER SPOTLIGHT SERIES BY IWRTDS 10/22

Technologies




FAULT DETECTOR ALGORITHM
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Analyzed signal

Analyzed signal

TEST CASES FOR FAULT DETECTOR
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TEST CASES FOR FAULT DETECTOR
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TESTING THE NEW METHOD OF
MEASUREMENTS ON RTDS
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TESTING THE NEW METHOD OF
MEASUREMENTS ON RTDS
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TESTING THE NEW METHOD OF
MEASUREMENTS ON RTDS
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TESTING THE NEW METHOD OF
MEASUREMENTS ON RTDS
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TESTING THE NEW METHOD OF
MEASUREMENTS ON RTDS
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TESTING THE NEW METHOD OF
MEASUREMENTS ON RTDS
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CONCLUSIONS
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The new method for current and voltage measurements transmission, meeting the requirements of IEC
61850 standard and providing a reduction of the information load on the LAN in comparison with IEC

61850 9.2 LE was proposed.

Based on the test results, it was revealed that the new method for measurements transmission using
GOOSE messages ensures the required speed of the distance protection algorithms and reduces the workload

of the "process bus" LAN in emergency condition by more than 1000 times, depending on the substation

scheme.

Application of the developed method of data transmission from measuring transformers allows to
reduce the number of switches in the LAN, and also to use the combined architecture of the "bus stations"

and "process buses" for the creation PACS for digital substation.
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