S

Ispitivahje relejne zastite | analiza mreze kdfi%tenjerh
standarda |[EC 61850

Andrej Sepci¢ | Bussines Development Manager |- Doble Engineering

P AP ; 2% -
. P - S i 2k 4
P e s 3
e 2 S 2 Nent:
3 PR ; SET g, 5 s g
¥ . ¥ e ” &
4 ¥ 7
7 »
L

:\ » b} b

ﬂ ~
ll”b

isa- MIITw, WK TECHM (v

©?2024 Doble Engineering. All Rights Reserved.



Tko je Doble Engineering? .
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Sto je IEC 618507
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Hoble;

Konvencionalno izvedena Zastita & Kontrola &
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Digitalne Z&K Bazirane na IEC 61850 Standardu
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* Pojednostavljen
e veze, manje
bakra utroseno

* Manje koraka
prilikom
pustanja u
pogon

» Beskonacne
komunikacijske
mogucénosti

 Standardizirani
vid
komunikacije,
promovira
standardizaciju
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Procesna
Sabirnica
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Kontrolni centar
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realizirane

* Ono sto
moramo ispitati
- pakete
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konfiguracije -
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Struktura paketa JUIC

Data Attributes
(1ton)

Logical Device
(1 to n)

IED Physical Device
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Hijerarhijski Pregled

el

OVERCURRENT

Op

OVERCURRENT/PTOC1.0p.general

— DA: general

Data Attribute nazivi su
standardizirani
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Tipovi Data Atributa

e Boolean

[ istinit (1) ili neistinit (0)]

° DprS (Double bit position,
Coded Enum below)

Vrijed | Par |Najcesce znacCenje
nost | pitova | (npr. za Prekidad)
0 00 | Medustanje
1 01 |Isklju€en (ili Otvoren)
2 10 |UkljuCen (ili Zatvoren)
3 11 | Nemoguce stanje

d.'

JUIC

Integer

Floating point
Pobrojani
Vremenski pecat
Vidljivi niz

Itd...
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Konstruirani tipovi Data Atributa
Kvaliteta podatka

Quality type definition

Attribute name

Attribute type

Value/Value range

PACKED LIST
|~.rali|::|it‘\.f CODED ENUM good | invalid | reserved | questionable
detailQual PACKED LIST
overflow BOOLEAN DEFAULT FALSE
outOfRange BOOLEAN DEFAULT FALSE
badReference BOOLEAN DEFAULT FALSE
oscillatory BOOLEAN DEFAULT FALSE
failure BOOLEAN DEFAULT FALSE
oldData BOOLEAN DEFAULT FALSE
inconsistent BOOLEAN DEFAULT FALSE
inaccurate BOOLEAN DEFAULT FALSE
source CODED ENUM process | substituted
DEFAULT process
|test BOOLEAN DEFAULT FALSE
| operatorBlocked BOOLEAN DEFAULT FALSE

doble;

W

Objavljen od
|[ED-ova, a
Snifferi
(Njuskala) ga
vide kao niz
od 13 bita
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1

SCL Tip datoteke

System Specification Description Veze opreme sustava, funkcije, logicki ¢vorovi.

IED Capability Description Model podataka i stavke koje podrzava IED.

Instantiated IED Description Instancirani podaci i objavljene ili prenesene poruke.

Configured IED Description Stvarna konfiguracija (instancirani objekti/podaci,
objavljene poruke i IED-ovi/poruke i podaci na koje ste
pretplaceni).

System Configuration Description  Stvarna konfiguracija cijelog sustava ili podsustava

(viSestruki IED).

System Exchange Description Poruke i skupovi podataka koje je potrebno razmjenjivati

izmedu projekata.

©?2024 Doble Engineering. All Rights Reserved.



GOOSE Retransmisija doble,

* Periodicki maksimalni ponovni prijenos (otkucaji srca) GOOSE-a s vremenom t0
* Vrijeme Zivota (TTL) je inicijalno vrijeme t0; Gubitak paketa se moze otkriti

to J to | to | to L

* Pri promjeni podataka (Dogadajl), GOOSE se objavljuje odmah i brzo u
postupno rastucem vremenu t1, t2, t3 dok ne dosegne max. vrijeme t0

Event1 Event2 TTL se smanjuje, zatim ponovno prilagodava za
svaki paket
LLI | | I |1 | | to .
t1 t1 2 t1 t1 t2 t3

* Pri svakoj novoj promjeni podataka (Dogadaj2), GOOSE brzo
objavljivanje ponovno se pokrece dok ne dosegne vrijerrie: mexevriferhe to--+



Anatomija of GOOSE Poruka

LINE1System/LLNOSGO$gcb01

ds1_Protection Gol_Pro

LINE1System/LLNOSGOSgcb02

ds2_CBR

Go2_CBR

- |§LINEL

LINE1System/LLNO$GOSgch03

ds3_Supv

Go3_Supervision

= |EPRO_LINE12

PRO_LINE12L DO/LLNOSGOSGCE_S1_PROT

DS_PROT

PRO_LINE11LDO/LLND.GCB,

PRO_LINE12LDO/LLNOSGOSGCB_S3_PROT

DS_PROT

PRO_LINE11LDO/LLNO.GCE

- '1[ PRO_LINE12
EPR0_LINE1Z

PRO_LINE12L DOfLLNOSGOSGCB_S1_TEST

DS_TEST

PRO_LINE11LDO/LLNO.GCB

Bl
— |EPRO_UINEL2

PRO_LINE121 DO/LLNOSGOSGCB_S3_TEST

DS_TEST

PRO_LINE11LDO/LLND.GCB.

- ﬂii PRO_LINE11

PRO_LINE11LDO/LLNOSGOSGCB_S1_PROT

DS_PROT

PRO_LINE11LDO/LLNO.GCB,

Details from SCL file

= G-00000000-P-00
Ix] 2021110107 19:15:57.068 1F '~ LINE1 ProtDis. DisPTRC3.0p.t(ST)

' LINE1 ProtDis DisPDIS1.Op general
= LINE1.ProtDis.DisPDIS1.0p.q(ST)
'*! LINE1 ProtDis. DisPDIS2.Op.general(
[=! LINE1 ProtDis DisPDIS2 Op.q(ST)

[*] LINE1 ProtDis DisPTRC3.0p.general(ST)

I~ LINE1.ProtDis.DisPTRC3.0p.q(ST)

|GSE Message Editor
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Procesna sabirnica JOIE

« Sampled Values (SV] (Diskretizirane vrijednosti]
— Stand-alone Merging Units [SAMU) (uredaj koji vrsi AD
pretvorbul)

« Koristi se s konvencionalnim ST-ovima 1 NT-ovima za pretvaranje
analognih vrijednosti u uzorkovane vrijednosti

« Nekonvencionalni mjerni transformatori (NCIT)

©?2024 Doble Engineering. All Rights Reserved.



Ispitivanje IEC 61850 Standarda
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d..

Ispitivanje — promjene u 1zoliranju ormara 2

Mnogo IEDa

Nema vidljivih
odvajanja

Konvencinalno odvajanje IEC 61850 Ethernet veza

©?2024 Doble Engineering. All Rights Reserved.
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Ispitivanje — promjene u 1zoliranju ormara 2

* IskljucCivanje Ethernet konektora na uredaje radi izolacije nije
dopusteno. Uzrokuje gubitak poruka i alarme kod pretplatnika.

* Testne signale (SV i GOOSE]) vidi DUT, kao i uredaji u normalnoj
upotrebi - izvor zabune 1 veliki sigurnosni problem

 “Virtualne sklopke” zamijeniti konvencionalne fizicke ispitne
sklopke za uredaje koji znaju kako interpretirati podatke



M doble,

Testne znacajke - Izolacija tijekom odrzavanja ==+

Testni signali generitani testnim
skupom trebaiju biti:

Prihvacaju samo uredaiji (IED ili
logicki uredaji) koji se testiraju (DUT)
Zanemareni od strane uredaja koji su
u normalnom radu

18
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Doble Rjesenja
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Station Bus

Process Bus
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Primjer ispitivanja
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Shema blokiranja JODIE

Fast Bus and Bus Interlocking

toad INCOMER PU
1200A@0 PTOC1.Str

SP01.0p

|
PTOC1.0p I ( o |
Pickup=2.5kA  CBO PTRC1.Tr . . ' Short de{ay Trip Incomer CBO
- SPC01.0p | ! Blocking 0.1 s Typical I
L Inputs 1s for demo .
Trlp /nputs e | w ; —————————————————————— J
e U M
|
|
|
|
|
|
|
|
|
|
|
|
i CB1
| FEEDER 1 PU FEEDER 2 PU
Fqu .Feeder Fault  EEE o1 S
5 kA rr:ln., 10 kA max.
All Faults @ -60° ' PTOC1.0p PTOC1.0p
Lccccccccccae e PTRC1.Tr | [ TS SR, PTRC1.Tr
FF1E Feeder End Fault XCBR1.Pos XCBR1.Pos
1.5 kA min. RBRF1.0pEx RBRF1.0pEx
29 FEEDER 1 Pickup=1 kA FEEDER 2 ©2024 Doble Engineering. All Rights Reserved.

Load 600A @ 0° Load 600 A @ 0° Pickup=1 kA



Mrezna konfiguracija 100K

PTP Clock

INCOMER INCOMER FEEDER 1 FEEDER 1 FEEDER 2 FEEDER 2
23 MU PU MU PU MU P®L024 Doble Engineering. All Rights Reserved.




Mrezna konfiguracija 100K

@® s @0 @@ PTP Clock

o® oo ®® @0

————— ° . I IEDs not available
*  for testing
|
|

MU P®RO24 Dobf Engineering. All Rights Reserved.
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Vrijeme za video UL
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Primjere predstavljene na ovom webinaru sponzorirali su:

Protection Suite software
+
F8000-series Power System Simulators

F6880 Digital Network Analyzer

doble
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