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Abstract

Nowadays, current transformers (CT) and voltage transformers (VT)
consist of iron cores and coils. They are very large. Furthermore, they
have some problems like saturation and ferromagnetic resonance. With the
advancement technology, some electronic instrument transformers (ECT,
EVT) have already been used in foreign substations. However, up to now,
Taipower Company has no experiences related to electronic instrument
transformers, and this situation will obstruct the establishment schedule of
future intelligent substations and smart grids.

This project aims to survey the design, construction, operation and
maintenance of electronic instrument transformers, and to collect the
related information of sensing techniques, manufacturers, standards,
product specifications, and practical application substations. Moreover, the
visiting of power equipment manufacturers and substations where
ECTs/EVTs have been installed was also done. Finally, an international
workshop on electronic instrument transformers was hosted.

This project brought out the application modes of ECT/EVT to
Taipower intelligent substations according to the analysis of all collected
data; moreover, an integration solution of electronic instrument
transformers with IEC 61850 communication protocol was also included.
Finally, a draft of technical specifications for TPC applications is proposed

for future smart grid construction.

Key words : electronic instrument transformer, intelligent substation, IEC

61850, non conventional voltage transformer, non conventional current
transformer.
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TS 0E 0 R R KW B4R 218 AT o

% 2.3 Faraday £ 5 A% ir3 B B A SRR A

¥
T+
9
B

B

AY
P
oo
=
)

36 kV to 1200 kv AC

25 kV to 800 kv DC

R § 7] ® <1 Ato 6500 A (measurement and metering)

@ Up to 216 kApeak (protection)

PR R ® DC to 20 kHz

SO ITRR ® -50°C to 70°C

8 ® 1 245KV 5 b HERT T R Bn10%E R 0 ¥ 65kg
oo ® 2 400kV % 6] ECT & & LTCB> B B AL & 4 15%:n7% ¥ o

« SAM600 modules are designed for extended
temperature range for field installation
« =40 ... #70°C ambient (inside cubicle)

« Cubicles contain the modules in the switchyard
« Passive cooling sufficient
« Sun shield or double wall where required
« Anti-condensation heating

« Including patch panel for outdoor fiber
termination

« Number of modules and cubicles optimally adapts
to application type

Example cubicle with SAME00 modules . Flexible placement in the switchyard to optimize
cabling and installation costs

« Customizable interface terminals for connection
of field cabling

« Power supply of the modules by DC1 and/or DC2
station battery

#1218 § m:IREFLET TR IR
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PO RITETTIERVTENRT FHETTRARETR S &
—ESRTW2E T g ACHETT 8 FRIFIRT ER P Eiva B A T W 4k
£ ok % IEC61850 4747 ECT 2 EVT Xk & » F MER TR E &R

W ER L > Flpt g TR ¢ N R R R

210 %] &
f1884 £ LB RREN L LK LR - B ko MY TR

FELRALLBESRPIFENEI T A PF R B9 el 55 g BPFE

6‘54

FIE AN R A Lo 1 IO SO e FIRT R4 ERDFEF oo

Ra o EFL BHFEOTEH LT RLRORS > BROTEE &

R EHRERERY F R e BN A MG SN S

500kV 2 1t LR E T BB B Sipaviset 7 A2 @ an

Bl AR o oa P TR TINI R BTHT Ra e s e R -

gl ] ~ @ H A F RPN LR A Bk R Tt B
B

T L LR

RIREARERFEY o HR %I RS DTS E i 7 2 G

LR eayF B 3218 % » 2303 R BRMEE - BHFTapEFR o
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o

% ¢ %% 41 p #° 1* (Substation Automation System, SAS) e #> - % 4p
MRS A A TR T AT B AT 0 2 R R R e

CES S SR FRY EER VA PN S PR S

B4 2 VM 1 PEAR R AL o

3.2 IEC 61850 *+ 8 § #7 p & it crjF i2[18]

IEC 61850 £ % & #Tp W3 e 12 SLanATiR i > o anfr g 5

L EA eh- XE LR FTApRrSa? 22 - BH A
AL e

2. B IED £ p s it i B2 - B il R

3. W - BELIET M AEHETATIARN Z BT ATRRAL AR
1 A2 B2 FFenlm i g o

11 |EC 61850 & HR iR gormid § enp #1747 R AT BT 1

v

A & #hip & (Station level) ~ B I & (Bay level)rs 2 & 42 & (Process level) - =
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kit e gRp AP A C THEME BT B 2 g

L F G FIRARIRG Bk~ B4 2 ERRRA 0 4o IED AR R R

BRI RBERFIBRH RGN BRI IRENE EHE A

(Merge Unit, MU) o & 3@ 345 22 % S22 4o ) 3.1 9777 o

[ Station Unit \ / HMI \

ommunuanm

" Unit

N -
IEC 61850-8-1, DNP3, IR Station
UCA.2, Modbus, LON, Level
Profibus, IEEE P1525...

( Station Bus
Bay

Protection/

IEC 61850-8-1 ConrolUnit  Level
[EC 61850-9-2

Protection/
Control Unit

Control
Unit

Protection
Unit

Process Bus 0) (  Ethernet | rocess Bus ()
Merging Process
Uinit Level

CT/PT
Modern Modcm
cTrT Switchgear

31 R B R

B R RE AR 3.2 #7or 0 e d Wl A IED 1 2 { R0

WU 0 W U R g A o R 5 A Al a2

B 4ol 3.3 96 o B 0 BB HEIEA T 417 IEC 61850 3 ik T it

ER AL AR
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Control Center Station HMI

Interlocking R I l I

logic

1l 11 11111l
11 1 HEBE R

| Hardwired lwlth parallel Copper wires

Relay| |Relay Relay| |Relay
X1 X2 L X1 X2
Conventional Conventional Conventional | [Conventional
Switchgear CT/VT's Switchgear CT/VT's

Router

Ethernet
Switch

" N
Bay Relay| |Relay Bay Relay| |Relay
Controller A B Controller A B
W\ \ N‘\\4 \
- \\ IEC61850-9 \\\
Conventional Non Convent. Conventional Non Convent.
Switchgear CT/VT's Switchgear CT/VT's

B33 dced T L

FRTMY JEETIANIRE £ 1 I[EC61850 5 A#H > L 5d 8 7
24+ 2L (Serial Peer to Peer) &= 3% d-3n %i@ﬂi%].zg FHETHF HTRENEY

FEE LG AAR G SRR 0 AR B S EAR 2 PadrR
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IEC61850-8
Ethernet
Switch

[ I I ]
Bay Relay | |Relay Bay Relay | |Relay
Controller A B Controller A B
EtheC61850-8
Switch / IEC61850-9 /
Modern Non Convent. Modern Non Convent.
Switchgear CT/VT's Switchgear CT/VT's
W34 287357 B2 e d AEHT LW

§ bsbpr R % AR 201 IEC 61850 il suih TR A k T ek

PR G B R R TR S B 4ol 35 47

Engineering

HMI

Control Center

Switch

IEC61850-8
IEC61850-9

Bay Relay| |Relay Bay Relay| [Relay
Controller Controller A B
}
Ethernet |:'_:|
Switch / / \
Modern Non Convent. Modern Non Convent.
Switchgear CT/VT's Switchgear CT/VT's

Bl 3.5 & kT A2 Bl A HT & B



B33 ER3ATPERS  ERTTp Bk niEARY o 1l
R E AR BRERPITRA DL AELZINF LG - Lidp it

Flot & HE A A NSRRI RRER O RS R G - B R RERIEE

3.3 IEC61850 *+ R vrp doi- 2 LA *

IEC 61850 £ 30 4 sdf fhrd o % B2 4f 52 A ¥ 2 % & 83 217
fi > — & Client/Server i@ 5% > B * xbif kSR IEE 2B T TR
Fredi,n V- A5 Bl & gAY 2 IED * GOOSE
B L U R KA TRy T B P GOOSE v 3 i LY
BEF A S BB IED A REAURE i S 0 F A i
JEE B ot [ED p 3R o g F 5 SCADA HiE 4 R FH# a0 o
# IED Fdufe i@ @b fl ~ foif 2 R T R T T TR ATE
AREE 2 AP EL IEC 61850-9-2 7 7 % Ethernet Process Bus
TRz dMHEE -8B KRz T TRF CTIPT S F M3 1/0 1AM T F

ARG B HE A e F 2R E

%

:@'

AT LGN L pFhet) KR - A IEC 61850 %t R T 4t p #

vz AT BB 3.6 4T e
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C onlml Center

%@

( Engincering \

@ Station Level

Router =

Control Center Control \1nmlnnng Engincering and
(ummumulwn And Trip ( onfiguration
_Ethemet Station B ’
Goost | | IECBISS08 o
Protection Control o ay
Unit Unit Level

Sample Value Ethernet Process Bu; Ethemet Process Bus

Exchange
Mcrynb
Uint

| TP !g l Switchgear I@ | CT/PT !m | Switchgear El

1 3.6 IEC 61850 »* 8 7 #f f #5 it 2 i A i * % £ BI[19]

IEC 61850-9-2 Process
Level

3.4 IEC 61850 &% ?";l #7382 ’}#[20]
1L #EFFaE38H
413 IEC 618504 M e f ehf 283t — Bl 30 % Sl R D o P 24 17 54

eI B R P R RF AR L FAp I T o H AR T AT
NERBKA FRERE-BMI CRRBIEE SN R E 0 NE REE A
BRIEXRG # i ivd s > 2R & R FAEES (Common Data Class) » * 3
TP BT RS S 5 BT M 4 AT E4E & B(Logical
Node, LN) » & 4B & 212 #cph 03] @ eh7 v & % > IEC 6185048 F 1 #chh ¢
AR BIESBE A o TGRS S RT T B i L LA A

5 _ M;‘:gb? *{1%%’]‘\{5? 7 }\?-mF‘ #L 4~ i (Data Object) » = 1 F‘jﬂ\’f’l
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PETER LA R FTAMTEEES T4 (Data) & 12 (Attribute)
2 it @ BiESEL2 k& G BIEXH (Logic Device, LD)» ¥ iF 5 B {E &
BLrb it A AE2 o Rdp- BBIERE ¢ B EES g A R )
R BERF RS YFEITFXE (IED)> - ¢ IED ¥ 1
fopF e Ui RARR K o doB 3.7 ST 0 B R R S B 2 S h R

RAH AR L E AL

— iz H ~
F 1K % (IED) (Bay Unit)

T F 183k % (Implementation)
o _ _ P e
B {EX # (Logical Device, LD) (Control)

T 2% % 1* (Running)
— _ RTEE
# 4& 5 2k(Logic Node, LD) (xch)

l 7 (Date)

O =%
it #* (Object) (Position)
l 7ok 2 5 (Properties)
(Y Ak s E

(Attribute) |(Control/Status Value)

#< i@ (Value)

1 3.7 IEC 61850 2 31 #-3) % 4 Bl

38



2. REF B FRANE

EPRIEE N FTARAMA R AT RSP 2L EFH e LA BiHl4cH 3.8
“ror 0w B Relayl #0775 BB # 245, » XCBR1 & B4E& 83w 24
T lED Bipp R 5 - BFA X i a A gHe L ALARH
X HFEE > CBR 5 # @fﬁ_ﬂ’ﬁa g )P i L ogre B (Circuit Breaker)
wA a1 ZBESRES N M T - K5 g (Functional
Constraint, FC) » g~ %] ¢ ST & & B M f& (Status) 5 #%% = 744 # (Data
Object) ¢ #¢>Pos % =¥ (Position)- & % B+ (Attrubute) > stVal #

T ak AL E (StatusValue)» E#¥ av 2 0 & 1o

Relayl. XCBRI1.ST.Pos.stVal

[P R

Ke 2 /J_

RE l'+ 1= }ga'l“_-";

PP
3N £

W38 FALE 2 0 g bl

gh’(
\F'

iR ER TG LR R BHEERE S AN R
o FL I BRAOT H L SURTHCA A R B B R AT ke g

EORED FRIRIFA G BT DB 0T o PRI F S R G IRIER G

(Abstract Communication Service Interface, ACSI) -
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# 3.1 5 IEC61850 B4 & gL e L A2 mig > H ¥ kB iES gLe 7
PREXFFREH (LPHD) ~ 2 £ 3§85 2. (Common Logical Node)
2B {E & 2L.F (Logical Node Zero Name, LLNO ) > LPHD * *t 5 §83% # 4p B
Tz #A e - m Common  Logical Node = 7 in 7_(Mandatory ) &2 ¥ p
d ¥4 (Optional ) 2z B 4E& 2. > H ¢ Mandatory = s 5%3 (lInherit) 2z
“75 Fo4% (Data) ~ 742 (Data Sets) ~ #74]~ . (Control Blocks ) £ PR7%
(Services)> @ Optional R 7 = fA:E# » % 5 2LHF ~ F 3 hREHG TP
diEE > ¥ ob LLNO 5 4 SLE G 2 BB s 0 B R R BER G 2
crxR L omdd B ZHERGE A EERELM P REY BBE

GBEA L 13 REEE

FOBRERTOPRABASA N LB R Fa LAES B KA S
P A RERESET A G- B BHFEEAEY o el AT

hid Létim‘l” PR ELIETRP-TEH oM ﬂ‘\iﬂi I 2% lf *E/#E%FX;R'&V? = F‘
WA AT R (Self-supervision) B % % > 0 F &V - PrkeBiEE
2L LLNO: 4] 3.9 #1771 @iﬁ.éﬁ 8L /> ]ﬁo;é it ( Function, F)'fr’"‘—a ,gé‘: vE(PhysmaI

Devices, PD ) » 348 & 8k3% 158 §8:4 4% (Logical Connection, LC) £ # i

%E

BIESBF T A BERS T PR ST bW R OT G
i

F % %P5 d F 1 (Physical Connection, PC) & ILF 4T i
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m LN _PD e 384 > LC R 5 PC - 304 > ¥ ¢H B 3.9 ¢ LNO ¥t £

LLNO> # ¢ Z IED e £ 3t (Data) 2 45241] = #i (Control Blocks ) R 7% o

% 3.1 IEC 61850 5 3 7 3 #5724 % [21]

System Logical Nodes, LN % SLB YR & L
Protection Functions, P T E T A
Protection Related Functions, R R Ap B A
Control, C Bl
Generic References, G LN S 4 sl e
Interfacing and Archiving, | fig 2 35
Automatic Control, A BB
Metering and Measurement, M %32 2R
Sensors and Monitoring, S R BB EOE R
Switchgear, X MK A
Instrument Transformer, T KR
Power Transformer, Y T RRRE
Further Power System Equipment, Z TEFTART A KA
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Bl 3.9 BiE & 2L B iR i F[21]

BefR P wi IEC 61850145 &k 7 i BBES I A kN RIEC
61850% ¥ & BB & ELEE 0 TF R F FIFLATORIES B{oE e > F)
ﬁ%}ﬁia%&ﬁ%ﬁﬁﬁﬁﬁﬂﬁijW}ﬁ%ﬂlﬁj%ﬁ%ﬁ%
ﬁ“ﬁﬁ%°@ﬁ—%’%ﬁﬁﬁ§€&$i“’%?ﬁﬁﬁi%ﬁ%&
BEHEML RS TRE AR E S B4 o R RS

Ao T RA AR KRR EH AN

3.5 IEC 61850 *+ & # H = (Merging Unit)2_ & *
BT R BRI TR S FAAE T BT FOED LB KG o

EERTRER B FECFMXAE SPMXA PAESR > - KA~ AL
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(Merging Unit) ¥ it % - B3 f + 557 p B - kg enf g E = > 43
BB - BERNEY o & IEC60044-7/8 ¢ F 0 £ H

o AEHT AT Fakme LA 4of] 310 4 o f HE A

EHEARENT - BER BN ch) 2anE 0 73 R E IR B - %
XKoo FpFrs T5 %3 97 Bay Level 4v Process Level 2. & e/ 5

TEXE v R ae IRFF IR B AR KA e R

& IEC61850 ¥ % et ¥ ~ h- 2ARR + £% 1 IEC60044-7/8 » £
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S A RESTERR PG A AEE > A w2 IEC61850-9-1 4r
IEC61850-9-2 - % IEC61850-9-1 ¥ » & i H = i fij el t= 4t crlicf & 7
PeRR2BR IR BUL R B F RETRRE IR M E F R
Lo gy fEHE A S AR ERERA DB BT ¢ 7 E

W 5 rhEhig i % 5 [EC61850-9-2 ¢ R4k * 7 2Lt Process Bus £id 2 o

A#EECT@?I B g CGRIE) o

B#EECT@?J dehs I GRIE)

CApECTHs 1 = = % 45 GRIE )

A4p ECTﬁis?] des =g de ()

Bip ECT@?]

e
IH;
I
i

s (L)

\

CAPECT s ) &= =x % 45 (i%-38) B i i 1

L ES RS SR R

BAREVTH i e = % 4

A A A
AAREVTHG & = =k % 3% A
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Bl B R REHEAF R 3 TEET A o [23]

LEHE AT R - AL
(1) St o fo R i HEdme o i3 e P4 f B ECT/EVT 5 ! eticd o
LB o 4 T Bcd AT CPU > CPU 1345 3 ik g & R 730 5L
m
@FHratre e tra ¥ kKehEEHE ~jpdan 12 8- =] AD
TR LR AD R - FELERTITRE D T DT
R R AR IE > NI A s HE A2 Fenk o Al AR u] fh 2R
T FEPEAR B (- 4RdRt GPS)t > S HE AL LR ADBREFER
gL > H N E @%Jzﬁ LR TER
(3) 2 % e F R o e BB R OB @3 B R B A PR AP 1R T
R L it s EfE R A CRRFEL S RE B4
B4
EEEAd HP A CCPU~ ¢ 2 fpird| Bl RIZEHF4oR
AL #7577 o f WHIF A B L AIEH e Sho B FIR o kb

HE AL RFIEG P Hfoe A RPEEAFAL o
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36 LHHEARY P2 APEF P NUEHEREH

BEARILS 2 T3 N R BE MU enF A5 e 4 IEC 60044-7/8 % s

=

Hfp o R PRF L AARA L MU LFEH AARF AR AT 4 A

f

it -

B 4o AlStom~ABB~& 5 ... 5§ 4 % & B 195 4 3t % £ IEC 61850
At g 4 AR edd o ¥2 i UCA ¥ 4 |IEC 61850

Conformance Testing Lab iB]:& » R AP BERIZR F 30 & 8 S Mp3R - 230 % #

()

WPREE AP AR FAE ST R PER ¥ b 44K TUV SUD =+
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Wt g R 2 IECE1850 % i T A Mpld %30 5 2 R % - B H =

a

2R HERRRERFRASI AR M T AT L B4R 312 9

» Conformance testing
@ ‘ = |ED Conformance testing by certified
Edion 20 200912 test labs earliest by Q3 2013
INTERNATIONAL = Tools Conformance testing not ready
STANDARD yet — estimated Q3 2014
= Other activities
n,
Ilgfjeg;ﬁ(ﬁ = UCAIlug inter operability tests
Users Group planned for Oct/Nov 2013 time

frame (Tuv Sud Munich, Germany)

B 312 UCAFER2ZEAF I A BF%RT AT & RI[24]

Process Bus 4§ 72k 2B A xR Aren® B o s & R iE 1Bk
Bp g el & Ko FtF MU SRFET I IR BREL R
FAE R v B E B A RE S o35 R IEC 61850 9-2 g5 0 G B
Sample Values =835 % @ % /8 & 1ISO/IEC 8802-3 2 % 3k 3+ 743 o Gi4r » I 4

B PR ANT I IR B LHE A BEEH T EAT S LS

e

(IED)#k * chB~5 5 % 5 & 1k ¥ 80 B & & » & K % #4345 IEC 61869 % & *

S E St
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FRRFLPEEFECLZPSEHEY - R L3I

Bob o A EART A TALE &ﬂ£®%1¢3£¢#kﬁﬁﬂ

o %2 53 o 12 IEC 61850 17 2 8T 7 do 1t il 17k LKA W0 S R R

A LB A TR LR EGIEp B RS I AREE B

Pk g e E PR o

THFFAIRBEZEMU & IED % H@ % 2 e R Ty
61850 12 % FIL A K E BRI RGTET R I AAMAHFL > TR {7 2%
RHp R AR R I IR BLFRARET L2 B e TR T T

frm E P o LR 4K H Rt &7 o |EC 61850 2 R 3 i 3 R g Kk
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TRETRIREBLIRS D R R BT KR T A

Rz ERSY T ARE o SRAHIR BB ER Y ¢ J 20 jphkEH
WG P FEF i Wi B2 B o A F 2 & 44 ANSI C57
AFIENEMA - Ra #HTF A TIRE SR P WA RFEFL NTE S
BN TR AR RENFEFL PR BRIPBEE > FE PR

REFAGRERFERY o T ARTEARM HATREE o T AR L

42 B3 g B2 HpRF [25]
421 RIS EEE
422 KR
@ T TCT2PTHMEEAZ Y EFESE -
® I EoTlEsUL e
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(3) = A pl=h+ > FREREH > F CT 2% s - X RIRES
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N
~my

EVE TSNS I ST

(2 “RE-pRRFEY 24 PVC T RFER FAED bgS
B o Al AR o
(3) WRE - X RIRE - F T IEER Y o
424 RITEA
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By VR ECRIFAYS IR EF TG LT A FAREE
BEALRIER AT R e R AR TG PR
SEIERTE <

(2 BT % L T BRI R Bfed nT B B4R ANSI » IEEE 4o
NEMA %3 ch & o pI# o

(3) - /P Fé

425 #ERE
® 161kVG.1S.:
(1) %= %2 PT x4 115~66.4V >y % 115~66.4V >z 4 2 66.4V >
y SEwFrER ANSIO3 HA %% 2z 2 X S rER ANSI 1.2
FEE %
(2) PT #is 5 5% % 5 2 Bl 2 4o fo "7 & F o
(3) CT ¥ 5[ #77 wu| & 4p— B o
(4) #Hrmr 2 4* 5 ANSI # A %% 03B-09 7% 5 C800 -
(5) CTH® §4 % m2 atR{-E A o b T & £ o
® 23kVGIS * #3433 %% (IED)
(1) 5 & vl B~ w B RN R N IR S BA e R
(2) HCT &Rz 4pd 4 42 5 IVA(L3F = BA) T

(3) CT & ;‘Hﬁj x~ w EL AR Ac 4 1 2000Vrms 1min
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(4) 23KV £ 11KV Reim it B E 5 Y-Y d80 - = RlAp $ 3 1A 3
TR : 115V/199 V
(5) PT TREG » 2 F4p 2 4 i 4% 1 =IVA (&4f 4 TR 115V)
(6) PT /B » witat it 4 : 2000Vrms 1min
® LEEITRE:

bushing type current transformers> +* i& %= 4,000/5 amp, ##

ik

(1) =55
Fek 5 C800 # B & & o

(2) ¢ M2 NCT 5 1000-800-400/5A,ANSI C200 -

4.3 IEC 61869 #73 g BiEHE AN 5

IEC 60044 % % 7 B regr @ 3 583 B Bt Gn Bengo B~ 1 F 2 kit v
Prerdp ik 2~ PRI RTINEE BRVE ~ Kk R (8% - BRRA
B UER) S RS A BE(RITGER B R 2 BARRIR) ek s Rl

REAE LR fos R VR B LR K2 PR PX R LR E
St LR R o IEC 60044-7/8 » 4= T & 1 T F N3 B Bl LT
#.5744% IEC 60870-5-1 cn FT3 o FIp W R 14 f ¢ ted- W4T BT #7p &
L 457 |EC 61850-9-1 4 238 PRI B2 P-4k 6308 7| H » § 2L g4t g
@i P s R IEC 60044-7/8 i o S F IEC 61850-0-2 I # %l 3u
JREFEEZ PR EST T S PR 2 AHE ) Hdisx » UCA 420 &/ IEC
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61850-9-2 ¢ BN Bl iF L T3 55 R B EE /A M > 3¢ |EC
TC57 + % {2 As* IEC 61850-9-1  F1fiut #icivid L% X » IECTC38 = i
2+4 17 61869-9 B~ it |EC 60044-8 F 3 X 5 @& e~ 4 6 chijp B R > &
B TS R BAELE [EC 61869 2 & P~ 1 |EC 60044 o 7128 49 B N %
%t 0 Ao d 4.1 477 [26,27] -

FrerfEdE ¢ 0 3 NERE §ina R B IEC 61869-7 2 IEC
61869-8 % B~ 1% IEC 60044-7 2 |EC 60044-8> 7 & F {7 B h & & i~
fi &R B A 2t — 7R IEC 618699 » H % 4 & 3% IEC

61850-9-2 2 UCAIlug ! =7 Implementation Guideline » IEC 61850-9-2 LE -

peoh s TR T oY R BATR B e 2 UTINT R BEERN A
ALERE O Fl Ao EEE R T TR FET > - BATE 0

Merging Unit- i Standalone Merging Uint(SAMU) 4 #7+] 2** IEC 61869-13
¢ o373 B EALIE |EC 61869 ] %t 3 1 T ST p $ (L H£IE |EC 61850 A

A A G 2 BEEFEHDD i’ﬁ-?{ﬁ_ii'g%ﬁ fim AR ¥R B 4-1 o o
.

44 T3] IR BUH f?—@%ﬁ&%"‘
A7 R BAEM JEC 61869 4vip 7 T R B i 2 & HEH AP T

% > 16 19 IEC 61850 i 3 2 Hiat ¥ " AAFE R T 47 1 -
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241 1ECH7 57 B B 44 5[26,27]

Electronic
Instrument
Instrument Transformers & New Product Products Old Standard
Transformers Standards
Low Power
Standalone Sensors
Additional requirements | IEC 60044-1
IEC 61869-2 for current transformers | IEC 60044-6
Additional requirements
IEC 61869-3 for inductive voltage IEC 60044-2
transformers
Additional requirements
IEC 61869-4 for combined IEC 60044-3
transformers
Additional requirements
IEC 61869-5 for capacitive voltage IEC 60044-5
transformers
Additional requirements
IEC 61869-7 for electronic voltage IEC 60044-7
transformers
IEC 61869-1 Additional requirements
General IEC 61869-8 for electronic current
requirements transformers
for .
. IEC 61869-9 | _ Digital interface for
instrument instrument transformers | IEC 60044-8
IEC 61869-6 . :
transformers. . Additional requirements
Additional general
requirements for IEC for low power and
a ) 61869-10 standalone current
electronic
) Sensors
instrument — ;
Additional requirements
transformers and
loW DOWer IEC for low power and IEC 60044-7
P 61869-11 standalone voltage
standalone sensors
Sensors
Additional requirements
IEC for combined electronic
61869-12 mstrume_nt transformers
or combined standalone
Sensors
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Sampled values over
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Standard

Instrument transformers

IEC 61869
Instrument transformers

IEC 61850-9-2LE

Implementation Guideline
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Part9 *

Digital interface for
instrument transformers

IEC 61850-9-2

Part 13 *
b Stand-alone merging unit
Application Standard
* Under preparation by IEC TC38 WG37 I
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IEC 61850-9-2
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~| MU |
Independent transformer and merging unit
[EC 6185092 Current transformer Stand alone MU Transmission | Protection device
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; . IEC61850-9-2 ;
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Filtering
w

Standard IEC 61869-13
under preparation by IEC
technical committee TC38
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Standalone Merging Unit

ABB

Standalone Merging Unit :
® SAM600-VT : 7 BB~k
® SAMG600-CT : 7 /B~

® SAMG600-TS : ) it & BRE 7 Bk

GE

Standalone Merging Unit :

® Brick : @ B/T nPdk > 2 E R H I

SIEMENS

Standalone Merging Unit :

® 7SC805: TR/ Ptk > T R H it
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4
i
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¥
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Merging Unit

Alstom

® COSI-MU merging unit for COSI-VT (&
K B~tk)and COSI-CT(® /nB~1k)

Compact Optical Sensor Intelligence

ABB

® CP-MU merging unit for ELK-CP14 and
ELK-CP3 (¢ 5 7 /BR& 7 i5): %
Rogowski coils and capacitive divider

® FOCS : Fiber Optic Current Sensor and

merging unit

SIEMENS

® 7SJ815 merging unit for NCIT(# 7 7 &
g2 2 %) ¢ & Rogowski coil and electrical
field probe
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SAM600-VT

EREAR 110V x 3

1PPS. IEEE1588-2012, PC37.238 (1588 power
profile)

IEC61850-9-2LE synchronization with 80

samples/cycle

SAMG600-CT

TR AR 1A/5AX 4

1PPS. IEEE1588-2012. PC37.238 (1588
power profile)

IEC61850-9-2LE synchronization with 80

samples/cycle

SAMG600-TS

Time synchronization and gateway functionality

Synchronize IEDs via PPS
Synchronize SAMG600 system via IEEE1588
Synchronize SAM600 to GPS (2.1)

GE

Brick

TR ERBALS WAE: 50t0240V x4 3
1Ax 4. 50t0240V x4 $L5Ax 4. 1A X8,
5A X8

IEC61850-9-2 synchronization

SIEMENS

7SC805

& RBAR 100V x 4

TR LA/ 5AX 4

optical PPS. IRIG-B. GPS
IEC61850-9-2LE synchronization with 80

samples/cycle
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