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Kljuéne tocke

* Blokade sklopnih aparata pomocu GOOSE poruka
umjesto zicanih blokada izmedu polja.

« Uporaba GOOSE poruka za potrebe funkcije
sihroncheka izmedu upravljacke jedinice u spojno-
mjernom polju i numerickog releja distantne zastite.

* Regulacija napona energetskih transformatora
spojenih u paralelu pomocu diskretnih i analognih
GOOSE poruka.

% Seminar
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Blokade sklopnih aparata

* Sve blokade izmedu sklopnih aparata su programske
| izvedene su distribuirano.

« Komunikacijom su ostvarene neophodne veze na
horizontalnoj razini odasiljanjem i prinvacanjem
GOOSE poruka izmedu upravljackih jedinica.

* Postoji i razmjena GOOSE poruka izmedu
upravljacke jedinice u spojnom polju i releja zastite u
vodnim poljima za potrebe funkcije sinkrocheka.

% Seminar
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Blokade sklopnih aparata

* Prikaz skupa podataka koji se salju iz upravljacke
jedinice iz SP polja prema drugim jedinicama.
"V SET 600 M= x

File System Help

IED l Substation Section Dataset/RCB/GOOSE ]Cummumcatmﬂ engmeermg] MSPro Alarm and Event Properties 1
=-LDb LDO i Dataset | Report Control Block | GOOSE Control Block | Inputs |
- LN
Sl Dataset Content for Dataset: E4_REC.LDO.LLNO.E4ALL
i g LD0.QCRSV1 AckRsvBay stval fo-5T i) ERALE
b B d AckRsvBay.stVal fo= Descrbiion
LDO.QCRSV1.AckRsvBay.qfc=ST P
+ DO Health LD0.QCRSV1 RqRsvBay.siVal fe=8T
+-D0 NamPlt LD0.QCRSV1.RgRsvBay.qfc=ST
o LDO.DPGGIO1.DPCSO stVal fe=ST
= GIO1DPCS0.qfc=ST
B Statled = a4

02 DPCSO stVal fc=ST
GIO2.DPCS0.qfc=ST
GIO9.DPCS0 stVal fe=ST
GIO8.DPCS0.qfc=ST
1024 Ind stVal fe=ST
1024 Ind.q fe=ST
GIO13.DPCSO.stVal fc=ST
GIO13.DPCS0.qfe=ST
GIO14.DPCS0.stVal fc=5T
GIO14.DPCS0.qfc=8T

b5 StatUrg_B

i Statlrg_A

¥ E4REL

R rchStatUrg

RLE rchStatled

8 rehbMeasFIt

8 rcbStatUrg_B

R rchStatlrg A

8 GOOSEE4ALL

L8 GOOSEE4REL LD's LN's DO's DAl's [SDI's  Structured DAl
1L DANDRIJEVCI. 110KV E- D0

+-LN LPHD1

+-LN CMMXUT

+ LN DPGGIOT

+-LN DPGGIO2

+ LN DPGGIO3

+-LN DPGGIO4

+ LN DPGGIOS

+-LN DPGGIO6

+ LN DPGGIOT

+-LN DPGGIOS

# LN DPGGIOY == :
nnnnnnnn | (Name)

20 | e Add to Report DS Add to GOOSE DS ] FC

61850 namespace of IED: E4_REC

a3

Currently Opened File:C:\Documents and Settings\Administrator\Desktop\test.scd AlD
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Blokade sklopnih aparata

* Prikaz definiranja GOOSE poruke u upravljackoj
jedinici smjestenoj u SP za druge jedinice.

*SET 600 i
File System Help

IED I Substation Section Dataset/RCE/GOOSE | Communication engineering I MSPro Alarm and Event Properties 1
=-L0 LDO “ Dataset| Report Control Block GOOSE Control Block | inputs | =4l
=-LN LLNO
+-00 Mod —
500 Beh GOQOSE Contral Attributes for E4_REC.LD0.LLNO.GOOSEE4ALL
+-00 Health
#-DO NamPlt Name GOOSEE4ALL
05
E ::::;g | Description
&, MeasFit MAC-Address ’m
¥ E4ALL
¥ StatUrg_B VLAN-Priority 4 -
1 StatUrg_A ]—
% E4REL | | VLANID 1
¥ rcbStatUrg Tl APPID 4001
REE rchStatled
RE rchieasFlt ApplicationlD (GolD)
RE rchStatlrg B Maxtime ]1DEEE—
REE rebStatUrg_A
L Mintime 10
B GOOSEE4REL
N DANDRIJEVCL 110KV E- Configuration Revision 1
+-LM LPHD1
4 LN CMMXUT Dataset E4ALL ha
+ LN DPGGIO1
+-LN DPGGIOZ2
+-LN DPGGIO3
+ LN DPGGIO4
+-LN DPGGIOS
+-LN DPGGIOSG
+ LN DPGGIOT7
+-LN DPGGIOS
+-LN DPGGIO9 -
< »

Currently Opened File:C:\Documents and Settings\Administrator\Desktop\test.scd
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Blokade sklopnih aparata

* Prikaz GOOSE poruke izmedu upravljackih jedinica
(Tmaks =10 s).
Kl Wireshark 10 Graphs: Dmn_wsrmm-luﬂSitema.pca-E@ﬂ

— 200
— 100
||||||||||||||||||||||||||||||||||||||||||||||||||||| I:I
1020s 1030s 1040s 1050s 1060s
4 o] »
Graphs X Axis
Graph 1 Cn:ul-:ur Style: |Line - ||| Tick interval:1 sec El
Graph 2| Color [Filter: || eth.addr == 01:0c:cd:01:02:02 Style: Line | = | | © >l pertick 10 |~
— || [[] View as time of day
Graph 3 | Color | Filker: Style: Line - —
— s
Graph 4 Cn:ulnr Style: Line ; Unit: Bytes/Tick EI
Graph 5| Color | Filter Style: |Line ||| Scale: | Auto E2
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Blokade sklopnih aparata

* Prikaz prinvata GOOSE poruka i skupova podataka

iz drugih polja u upravljackoj jedinici SP. .

File System Help

IED I Substation Section Datasel/RCB/GOOSE l Communication engineering | MSPro Alarm and Event Properties l
=-LN LLND (i Dataset| Report Control Block | GOOSE Control Block £
+-D0 Mod
.00 Beh [ Inputs Configured for E4_REC.LDO.LLNO
Ll E1_REC.LD0 QCRSV1 RqRsvBay.q - o
# 0O NamPlt E1_REC.LDU.DPGGIO1 DPCSO.stval (- Description
s StatUrg E1_RECLDODPGGIONDPCS0.q
12 Statled E1_REC.LDODPGGIO4 DPCSO stVal LogEnable False
1S MazsElt E1_REC.LD0DPGGIO4 DPCS0.q
= | E1_REC LD0DDPGGIOE DPCSO stval
= E4ALL E1_REC.LD0.DPGGIOBDPCSO.q
s StatUrg_B E2_REC.LDO.QCRSV1.AckRsvBay.stVal
1% Statlrg A E2_REC.LD0.QCRSV1 AckRsvBay.q
1 E4REL - E2_REC.LD0.QCRSV1 RgRsvBay.stVal
= E2_REC.LD0.GCRSV1 RqRsvBay.q
rebStatUrg E2_RECLD0DPGGIO1 DPCSO stval
PLE rchStatled E2_REC.LD0O.DPGGIO1.DPCSO.q
PCE -bMeasFlE E2_REC.LD0ODPGGIO4DPCSO.stval
bat E2_REC.LD0.DPGGIO4 DPCSO0.q
2 rebStatlng_B E2_REC.LDODPGGIOS DPCSO.stval —
rebStatUrg_A E2_REC.LDO.DPGGIOGDPCSO.q |
BCE GOOSEE4ALL
5B RO0SEE4REL Refresh Remove Input
N
wer DANDRIJEVCL110KV.E AvnibboDalasols
#-LN LPHD1
p E2_REC.LDOE2ALL
o S E2_REC.LDOE2REL
L DECGIO] E5_REC LDOESALL
#-LN DPGGIOZ E1_REC.LDOETALL
#-LN DPGGIOS El_F‘\EC.LDG ElP\EL
RN E3_RECLDOE3ALL
#-LN DPGGIOS
#-LH DPGGIO6
“-LN DPGGIO7
#-LH DPGGIOS
“-LN DPGGIO9
#-LN DPGGIO10 - o )
| T . ame)]
< | I li| Add Dataset to Inputs | Return the Name of the LN
: o (Prefix+Class+Instance

Currently Opened File:C:\Documents and Settings\Administrator\Desktop)\test.scd
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Blokade sklopnih aparata

* Prikaz GOOSE poruke izmedu upravljackih jedinica
(Tmin =10 ms).
[ Wireshark [0 Graphs: 034 WSHARK-10392itemapcap oo (50t

— 1000

20s 40s 60s 80s 100=
4| m ] F
Graphs A Bxis
Graph 1 | Color | Filter: Style: Line » ||| Tick interval: 1 sec IE'
Graph 2| Color [Filter: | | eth.addr == 01:0c:cd:01:00:0€, Style: Line B e S 5 |=]
— || [] View as time of day
Graph 3 | Cclor | Filter: Style: | Line - .
— | Y Axis
Graph 4 | Celor | Filter: Style: | Line ; Unit: Bytes/Tick E
Graph 5 | Color | Filter Style: Line T ||| Scale: Auto |Z|
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Funkcija sinkrocheka

* Prikaz skupa podataka koji se salju iz upravljacke
jedinice iz SP polja prema relejima zastite u VP-ima.

* SET 600 -
File System Help

IED \ Substation Section DatasetRCB/GOOSE I Communication engineering} MSPro Alarm and Event Properiies \
= LD LDD l" Dataset | Report Control Eloci-cl GOOSE ControlBIock} Inputs ]
“Ln LLNOD
o106 Mod Dataset Content for Dataset: E4 REC.LDO.LLNO.E4REL
bl LD0 SPGGIO25 Ind stVal fc=ST (Name) E4REL
e LD0.SPGGIOZ5Ind.q fe=ST Description

#-DO Health LO0.SPGGIOZE Ind siVal fc=ST

#- Do NamPlt LD0.SPGGIOZ6.Ind.q fc=8T
B Statrg LDO SPGGIOZ7 Ind stVal fo=ST
5, Statled
& MessFlt L0 SPGGIO28Ind.q fe=ST
0 E4ALL

S StatUrg B

S, StatUrg_A

& E4REL

PEB rehStatlrg

RLE rchStatled

RLE rebMeasFl

RCE rehStatllrg B

PB rehStatlrg A

LB GOOSEE4ALL
B GOOSEE4REL LD's LN's DO's DAl's [SDI's  Structured DAI
M DANDRIJEVCI110kY E- D0

#-LN LPHD1

+-LN CMMXUA

#-LN DPGGIO1T

+-LN DPGGIO2

#-LN DPGGIO3

+-LN DPGGIO4

+-LN DPGGIOS

+-LN DPGGIO6

+-LN DPGGIO7

+-LN DPGGIOS

+-LN DPGGIO9 ==
R o) ; 1 (Name)

61850 namespace of IED: E4_REC

il ] Add to Report DS Addto GOOSE DS | e

Currently Opened File:C:\Documents and Settings\Administrator\Desktop\test.scd
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Funkcija sinkrocheka

* Prikaz definiranja GOOSE poruke u upravljackoj
jedinici smjestenoj u SP za releje zastite u VP-ima.

o)

HRVATSKI OGRANAK

+SET 600
File System Help
IED 1 Substation Section DatasetRCB/GO0SE | Communication engmeering} MSPro Alarm and Event Properties 1
=-Lo LDO Dataset | Report Contral Block  GOOSE Control Block Mnuuls | i
=-LW LLNG
=+ D2 Mod
w DO Beh GOOSE Control Attributes for E4_REC.LDO.LLNO.GOOSEE4REL
+ DO Health
+-00 NamPlt Neme GOOSEE4REL
I8 StatUrg
==} ’—
I Statled Description
= Measflt MAC-Address 01-0C-CD-01-04-02
1 E4ALL
¥ StatUrg_B VLAN-Priority 4 -
12 StatUrg_A
= VLANID F
. E4REL
2 rchStatUrg APPID 4002
"E rchStatled )
RCE rchMeasFlt Application| D (GolD)
= rcbStaturg_B Maxtime 10000
P robStatUrg_A
Mintime [0
E. Configuration Revision IW—
0
F-LN CMMXUT Dataset E4REL -
*-LN DPGGIOT
+LN DPGGIOZ
=-LW DPGGIOS
=-LW DPGGIO4
+-LW DPGGIOS
LN DPGGIOSE
#-LN DPGGIO7
LN DPGGIOS
+-LN DPGGIO2

PRIMJENA NORME IEC 61850 TE NJEZIN UTJECAJ NA RAZVOJ OPREME
Zagreb, 14. ozujak 2013.
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Funkcija sinkrocheka

& CAP € CAP 531 - [* Work Sheet (1) : CB_AR]
Eile Ec Eile Edit Object Layout Make On-line Window Help

&l ass aaa 7« rows grB®aaaas

SYNCHRO CHECK AND ENERGIZING CHECK CB

SYN1-(1701.8)
SECRS VN 28
BUS1_3PH_VT_U2P uzrast siseL| e
usrasz s2seL|e
uaELN1 LiiseL]e
GRP_OFF—| U3PLN2 LnzseL|s YN1-AUTOENOK
s100PEN USELFAIL(- ¥NI-AUTOSYOK
s10cLo AUTOENOK
s200FEn MANENOK Sl
520010 TSTENOK |- INPUT1 ouTl—— Auto sc ok
FALSE —| LN1QOPEN MANSYOK INPUT2 NOUT |-
TRUE —| LN1QCLD TSTMANSY e INPUTS
TRUE —{ Ln200FEN uniFe e False —{ nEUTS
o FALSE —| LH20CLD FRDIFFN |-+ FaLse —| INPUTE
= us10K FRDIFFA | FaLse —| INPUTE
uBtFF FHOIFFI e
uB20K FHDIFFAl . 0101-(1802.8)
i S o weem et anscox
BLLINE_MCE_OK_SYN_ULNDK uLnioK AUTOSYOK e i
LINE_FUSE_FAILURE_FSD1-BLKZ TSTAUTSY [~ i
THE= FaLse —| InPUTS
Fabaes— FALSE — INPUTS
e 1 FALSE —| INPUTE
FaLsE —|
False | sLkENERS
FALSE —| BLKSVNC VN 1MANENOK
Farse —| BLOCK VNA-MANS DK

TRUE

GT02=1 IF SYNC RELEASE IS NEEDED

IR | | | | | | ‘

°T
1| |
m| [Object marked WARK 53476 [ foedZWMB - [ EOIm

m’ S 1 &QLocal Server\... Y screen 3-Pa... | HRT| ool By
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Uporaba diskretnih i analognih GOOSE poruka

* Regulacija napona energetskih transformatora
spojenih u paralelu znaci regulaciju dva ili vise
energetskih transformatora spojenih na iste sabirnica
na strani nizeg napona

« Paralelni rad se moze ostvariti s tri razliCite metode:
- metode reverzne reaktancije,
- metode vodeci-prateci®,
- metode minimalne kruzne struje”.

*Zahtijeva komunikaciju izmedu funkcija regulacije
napona spojenih u paralelu

% Seminar
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Uporaba diskretnih i analognih GOOSE poruka

« Dva 20 MVA, 110/20 kV, YNd5 energetska
transformatora s regulacijskom sklopkom.

« Svaki energetski transformator ima svoj numericki
uredaj s integriranim upravljackim i zastitnim
funkcijama.

 Razmjena nuznih podataka za navedenu metodu je
ostvarena uporabom GOOSE poruka u skladu s
normom IEC 61850.

% Seminar
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Uporaba diskretnih i analognlh GOOSE poruka

4 RET670 N
87T, 87N,
50/51, 50N/51N, 49

\_90 (ATCC), 84 (YLTC)

REB500 BU REX521+SPAZC402
21T, 50/51 S0N/51N

]
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Uporaba diskretnih i analognih GOOSE poruka

« ATCC predstavlja regulator napona i sastoji se od
funkcija poput:

- mjerenja | nadzora napona,
- vremena zatezanja, kompenzacije pada napona,
- mjerenja | nadzora kruzne struje.

 YLTC predstavlja regulacijsku sklopku i sastoji se od
funkcija poput:

- Citanja polozaja preklopke,
- nadzora rada mehanizma sklopke,
- izdavanja komandi vise/nize.

% Seminar
'CIRED PRIMJENA NORME IEC 61850 TE NJEZIN UTJECAJ NA RAZVOJ OPREME g
Zagreb, 14. ozujak 2013. » el



Uporaba diskretnih i analognih GOOSE poruka

« Upravljacke jedinice sadrze GOOSE kontrolne
blokove s pripadnim skupom podataka o stanjima
prekidaca i rastavljaca koje su potrebni regulaciji
napona za pojedinacni/paralalni rad.

| | I
| |
i I 1 LI |
IEC 61850-8-1
) , 1
Ty
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Uporaba diskretnih i analognih GOOSE poruka

* Svi potrebni podaci za rad regulacije napona se
dobivaju iskljuCivo razmjenom diskretnih i analognih
GOOSE poruka izmedu dva transformatorska polja.

Crred

HRVATSKI OGRANAK

IED |

..

e E5_RET
=-AP 51

=L M
-
&
2

5.5
=
-~
= =

|_|
==
—
=

=-LD LDO

LLMNO
02 Mod

+-D Beh

D Health

+-00 HamPlk

% Statlrg

DS StatMrml

D% MeasFl

IS OLTCTZ

D% StatlrgB
RLE [chStatlng
RLE [ohStattdml
RLE [chbdeasFlt
RCE [chStatlrgE
BB SO0SEEREZ

AL DANDRIEYCLT10

LPHDM
ChibdelT
Chibd=2

Substation Section Datazet/RCB/GOOSE | Communication engineening I tMSPro Alarm and Event I
Datasetl Repart Ecnntrn:nIEIcn:kI GOOSE Cartrol Block  Inputs I

Inputz Configured for ER_RET.LOOLLMO

E3 RET.LDO.TRBATCCT.YCTRSatus. stifal
E3 RET.LDO.TRBATCCY. LodtRe.mag.f
E3 RET.LDO.TRBATCCT. Laddim. mag.f

E3 RET.LDO.TRBATCCT. Sef mag f

E3 RET.LDO.TRBATCCT. PosRel.mag.f

E3 RET.LDO.TRBATCCT . Bust.mag.f

E3 RET.LDO.TRBATCCY =2 mag.f

Refresh Remove [nput

ArailableD atazets
E3 RET.LOOQOLTCTI
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Uporaba diskretnih i analognih GOOSE poruka

« Svaki funkcijski blok regulatora napona Salje identiCni
skup podataka, ali s jedinstvenom adresom GOOSE

oruke.
Datagetl Hg.;.;t Control Elock  GOOSE Control Block | Irputs | D atazet I Repart Contral Block  GOOSE Contral Block I InpLtz I
GOOSE Control Attibutes for E3_RET.LOOLLKNOGOOSEE3ES GOOSE Control Attributes for ES_RET.LDOLLMO.GOOSEESES
Marne |GO0SEE3ES Mame |GODSEESES
Dezcription | Drezcription |
MAC-Address |EI1 -0C-CD-01-03-05 MAC-Address |D'I -0C-CD-01-05-03
WLAM-Pricrity |4 ll WLAM-Pricrity |4 j
WLAN |D [ WLAN |D [
APPID 3005 APPID |5003
ApplicationlD [GolD] I ApplicatianlD [GalD) I
M anxtirne {10000 M antirne {10000
Mintime [1000 Mintirme {1000
Configuration Revizion I'I Configuration Bevizion |'I
D ataset [OLTCT | D ataset [(REE ~|
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Uporaba diskretnih i analognih GOOSE poruka

* Povezivanje GOOSE poruke iz numeriCkog uredaja
(ES5_RET670) s blokom regulatora napona u drugom
numerickom uredaju (E3_RET670).

Local ServeriDA_REGULATOR - PCM 600

Fle Edit Yiew Tools IED  Signal Matrix  Reports  ‘Window  Help

GH|JRBEESEHH3xER
EPruiect Explorer viXx E3_RET - Signal Matrix }
Plant Structure ] =i i
g ﬁ DA_REGULATOR E5_RET.LDO
& J,.l OPS_0SIEK
= o DANDRIJEVC] \
T K 110RY Emon: TRBATCC1
EI ----- 1_3‘ E3 TP % . ¥CTRStatus.st¥al | LodARe.mag.f | LodAIm.magf | Set¥.mag.f | PosRel.mag.f | Bus¥.magf | X¥2.mag.f
B wELRET L vrTRT2(2)  [VCTRStatus.stval X
P W Settings LodAIm.mag.f X
""" E ELTP LodARe.mag.f X
Bus¥.maqg.f X
cet¥.mag.f X
PosRel.mag.f b4
£2.magf X
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Uporaba diskretnih i analognih GOOSE poruka

WGP -(1442 100) rﬂaccmm T -(1444,100)
T TORATLTI BT
WA _CT_c_OF aFi aToCoUT—] YLTEIN URAIEE|—URAIEE_1
WZ_CT_C_OF TPz PR [ haL TC_IMPROG_{ —| TCIMFROG UL OWWER —ULOWER_1
WT_C_MEAE_ULIZ Tarz AITO AT IMERR_1—| INERR HIF 05AL—HIPOBAL_1
FETO =m0 GAAY TOTALBLE_1 —| BLOGCK 1BLK | —HIG H_F RRs_1 RETERF_HM_1 —| RESETERR  LOPOEAL| LOFOSAL_1
PASNETRL_1 —| MANCTRL POTFND |4 DUTERA_1 —| OLTERR FOSERRAL|—OLTCROSERROA_1
AITOCTRL_ —| AUTOCTAL FLTREW] 4 RETOLOMT_HAL1 —| RE_CLONT  CAMOERRAL 4
FETO QOTFND |y RETORCNT_HM_1 — FE_OFCMT  TOERRAL|—OLTCERROR_1
RAEE_ —| RAEEV GLTREW ]+ RARITY_1—| RARTY POSOUT |
oazenad) LOWER_{ —] LOER REVRCALE |y BIERR_1 —| BIERR 0 MVERR | — CONVEREIONERROR_1
AUTOELK_HL1 —] IHPLT1 ouT EALTOELE, UHIG H =0 LTS _HIB H_1 POE_B1_1—] 81 HEWP 0% |4
BLWE_IEPAD_IODVAT— INPUTZ  MOLT DEBLKALT LoD LTS _L oW POE_82_1— B2 HIDIFP G |4
FALEE—| INFLT3 Lsd _HtL1 —] Lo UBLK [ —voLTEELO CH_1 POS_83_1—| 83 IML9LP 0% [ IMWALIDROE_1
FALEE—| INFLTS Lz _H1 —] Lz HOLIRHUNT | HUNTING HOLUR_1 POS_Bd_1—] 84 TOROE | —ToROE_1
FALEE—] INFLTS Lvsa_H1 —] Luied D HUINT | HUNTING DA _1 POS_85_1—| 88 YLTEOUT
FALEE—] INFLTS Lsd_HtL 1 —] Luisg HUNTING [ HUMTIMGIHDE_1 POS_85_1—| 85 g
Lvis_REZET_HM_1 —| LWsREZET EINGLE|—EINGLE Bils,
0026203 33 RETERR_HM_1 —| RETERR PaRALLEL|—RARALLEL o.omn
WZ_APP_CLmmEhAB MRUT  oUT miE G HEIRAING —HORING
L Q10K_1—] GioH ADSAT|—anepT
GZON_1—| GZOH TOTELK|—TOTALBLOGHK_1
G3I0K_1—| GI0H ALTOBLK | —sUT0ELO OH_1
D2 sin) EMOLMODE  MASTER|-4
FaLsE—] IMFLTY ouT THINCLD FOLLOWER |4
FALEE—| MFLTZ  MOUT | =new FAFERR |4
FALEE—]| INFLT3 FALEE—| TAIMCLD OUTOFFOE | —OLTCOUTOFRORMION_1
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* Prikaz GOOSE poruke izmedu regulatora napona

(Tmaks = 300 ms).
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« Za potrebe regulacije napona energetskih
transformatora spojenih u paralelu se koristila
metoda minimalne kruzne struje uz uporabu
komunikacije u skladu s normom IEC 61850.

* Od rujna 2007. ukupno tri transformatorske stanice
na podrucju PrP Osijek s navedenim nacinom
regulacije napona se nalaze u pogonu te su
realizirane u suradnji Koncarevih i ABB-ovih
iInzenjera.
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