UMLS o|Z22r MBS |[ED2 IEC 61850 X
dSAle AXA e

57-5-6

Development of IEC 61850 Performance Testing Procedures
of BUS Protection IED Using UML

OB R R E
(Nam-Ho Lee - Byung-Tae Jang)

Abstract - Korea Electric Power Research Institute in charge of the power IT project "Development of Prototype for
Advanced Substation Automation System based on the Digital Control Technology”, is performing the verification of
performance of the substation automation system. In order to verify a system based BUS protection IED, the
standardized document and procedures are required. But there is nothing to describe systematically how to verify IEC
61850 based IED in the system environment except an individual IED testing way and report. This paper presents the
substation automation system based ways and procedures to verify the IED using UML(Unified Modelling Language).
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Fig. 1 Flowing chart of the function testing procedures
based on UML
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Fig. 2 Diagram of BUS protection on the substation
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Fig. 3 Use Case Diagram for BUS protective IED
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Fig. 5 Communication Diagram for LNs of BUS IED

1Y 5904 LNALe]e] £zl IEC 61850-5¢14 A&+
PICOME BAMSIA o # 2 EAHE S [EDY Al&5+=
LN¢ PICOM Types HAgF oy ALEdE LN
PICOM EA &5 HYE E3 LN7He SAWAIR] A
At A 25T 9% 7483 24123 IED7F Use
Case? PerformanceE W&sle A &¥ 4+ Uth

" 2 2ME S |IED LNEl PICOM
Table 2 PICOM of LNs of BUS protection |IED

Type |Description Rang(ms) |Type

XCBR |(Circuit Breaker)

16 |jeheation Lo 100 |RiAts Heduest
10 Event 100 to 1000 |Event/Alarm
CSWI

21 Command 1 to 1000 Command

PBDF

22 Trip 1 Cmd.Spontaneous
PTUV

22 Trip 1 Cmd.Spontaneous
TCTR

1 Current 10 Value Cyclic
CALH

10 Alarm 100 to 1000 [Event/Alarm
TVTR

1 Voltage 10 Value Cyclic
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Fig. 6 Seguence Diagram of BUS protective IED
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Fig. 8 Deployment diagram between BUS protection IED
and IED function test system
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Table 3 Test connection of Test Description
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Table 4 Test Setup of Test Description

AME AEA

Step Command Ay
Test Setup

2.1 [ Xchr0_Out->SetDigitalOutput(1)

XCBRO #p¢t7]
e Close 2 A

TCTRO1

2.6 Tectr01->Set ACCurentOutput(0,0) AE00 = AR

216 |TVTRI->SetACVoltageOutput(0,0) |1y LR, H%

0= HA
2.17 {Xcbr0_Out->StartDigitalOutput() %Cq?%% ?%71
222 |Tetr01->StartCurrentOutput() %gjﬂﬂ AF

AR A 4

2.33 |TVTRI1->StartVoltageOutput()
PBDFO A 18

o34 |PBDFO->GetMessageSequence Lol Al
(1min) W AR 7=

=
235 PBDF1->GetMessageSequence P%Bé) F%]O%’i 1

(1min) WAz 7] &

X
236 PTUV1->GetMessageSequence P%EE\%%} _,i 1

(1min) w A 7] 7] &

i

XCBROA A 18
¢ A A
71 =

=

2.37 | Xcbr0_In->GetDigitalinput

Al AR A

Step Command A

Test Connection

1.1 Timerl=TestTimer()

1.2 | Arbiter=TestArbiter() # %t test arbiter

¥ 4 ZXAERZ IEDY AlE AFS s8] 2dr]9
A ARABE 0] &3l XCBRS Close AHE HAs AY
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Table 5 Test Start of Test Description

A A A
Step Command A
Test Start

XCBROo OjA €

1.3 | Xcbr0_In=Digitallnput(XCBR0) AH W2 YA

o XCBRO Ad
14 | Xcbr0_Out=DigitalOQutput(XCBR0) 28 W A

TCTRO1e] obd
1.16 | Tctr01=CurrentOutput(TCTRO1) %l} EHHASF
A /&C)

3.1 |Tctrl->SetACCurentQutput(4,0) TCTR1e 4A A A
32 | TVTRL->SetACVoltageOutput(90,0) %%ﬁ A 90V
3.3  |Timerl->Start() Timer]l =%}

IED® PBDF0O&
1.24 | PBDFO=NetworkSimulator(PBDF(Q) |A] & &} ¢] €] 9]

dEET AA

IED®| PBDF1&
1.25 |PBDF1=NetworkSimulator(PBDF1) |A]| & & ©] § o]
AT A

Lo6 |PTUVi=NetworkSimulator(PTUV1 |[FD<] PTUV1E

) Al & o] H 9
dAHT AA
TVTRI1e]
1.27 [TVTR1=VoltageOutput(TVTR1) cg%iz SHHS
AR A
o]

[HMIZ A @A}

1.28 | Operator=Operator(IHMI) #ol19s A7
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3.4 |PBDFO->StartNetworSimulator() I;FiD F% Z}Uﬂ Al
3.5 |PBDF1->StartNetworSimulator() EFiD F}] j;ﬂ A4
36 |[PTUVI->StartNetworSimulator() |51 V0417

3.7 |Timel=Tctrl->StartCurrentOutput() ;_%S‘Ru% %ﬂxﬂﬁ;r =

TVTRIl 90V
4% A7t

3.8 |TVTR1->StartVoltageOQutput()
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Table 6 Test Stop of Test Description
Al A A
Step Command A
Test Stop

4,1 |Wait(Zmin) 2% &< WYl

42  |Tetrl->SetACCurentOutput(0,0) ;g%mml 0A

43 |TVTRI1->SetACVoltageOutput(0,0) ﬁ\;éﬁ q% oV

44  |Timel=Tctrl->StartCurrentOutput() | TGTRL 04 A%

45 |TVIRI->StartVoltageOutputO) | vt o OV

46 |PBDFO->StartNetworSimulator) |20 0z ) 1
4.7 |PBDF1->StartNetworSimulator() P;]B%D F}] Z}Dﬂ Al
4,8 |PTUV1->StartNetworSimulator() P;F%U \% l}u}] AlA
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Table 7 Test Disconnection of Test Description

A A
Step Command ek
Test Disconnection

. o PBDF19] 4]
5.1 %}IIBIZZZSPBDFI >FirstPICOMTo(CS | cqwio7t A

EYAT 5

56 | Time7=Xcbr0_In->FirstDownInputTr XCBROol| #Fet7]
~ lansition() NRATE FSA

nxlgto 2 ¥ BiME EAHEZ IEDY Awr] EYAT
I 2@7)e] Aol F1 Use Case HAIAOA A%
AesaTzad vE3e A AFH0

¥ 8 ZAMES IEDe AMEHUE AF
Table 8 Test Verdict of Test Description

Al A A
Step Command 4
Test Verdict

, . PBDF1¢
Verdictl=Arbiterl ->TestAr CSWIOé g Al 3 kA o]

6.1 léié((a)l)‘Confirm(TimeZ—Timel FAROI 7} A|7Ho 2 HE
30ms ] WA Zs]%‘-

Verdict7=Arbiterl ->TestAr XCBRO—J N2 A 7h
6.6 |biterConfirm(Time7-Timel |[ZFAF217} Al zZk i 12
<30) 30ms o] 1A B

6.11 | Verdictll=Operator->Opera XCBRO E¥ AuA A
~ |torConfirm("XCBRO Trip) |&<
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