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Z Siemens 2> & A H 17— B2 o

> 19011960~ BN
> 1960~1970~ e TEMAEETE
> 1970-1980- BTN T R
> 1980~ AT 4 5 F

ABB2 @ enifiE 7 o E

2003 E—O RE_ 600 protection relay family
1995 E-L RE500 series protection relays and
of B terminals
1989 "| @ Feeder protection relay SPAJ 140 C

Integrated protection and control
terminals (SPAC)

s SPACOM protection relay series
“'——¢ featuring serial communication

¢ Microprocessor-based multi-function
relay SPAJ 3M5 J3

¢ Static protection relays for power
system protection.




ABB2: @ el 4 s k8w B

T — Over 4000 systems delivered
2004 ‘E :";'” t:_-— —— worldwide
e E*ft = Integration of distribution management
1997 ——mREEREN] = —Q and a geographic information system
ﬁﬁ-__-_:-iii:: Integration of supervision & control
g kil systems and substation automation.

Relays setting from the main control
centre

1984 The first in the world to use windows,

the mouse and a high-level
programming language (SCIL)

1982 ®The development of a microprocessor-
based control system starts.

Siemens = # enifkE 7 FF B

EM Static Digital - HV&EHV SA - Combined IED

1970 1984 1994 1998 year
SIPROTEC 4 is
the 4th generation of
- Mechanical Relays numerical relays!

& f

1985

-rical Relays



Siemens 2 & (hB 4 fc k8 F B
DIGSI - Yesterday and today
DIGSI sk &t 64 k. 5%

MS DOS DIGSI1.0 1991
e N[ - [F- ¢ e
MS Windows 3.x/95/NT4/05/2 DIGSI| 3.3 1998
MS Windows 95/NT4 DIGSI14.0 1999
'MS Windows 95/98/NT4 ~ DIGSI4.2 2000
'MS Windows 95/98/ME =~ DIGSI4.3 2001
MS Windows NT/2000

MS Windows 2000 DIGS| 4.4 2002
MS Windows XP Professional DIGS1 4.6 2004

=~ FETFNLE
FERTHF- LT RTINS LN

> kT EET B A K

A~ %3 T F(protective relays) @ 7 % s AP K H F 4 R
B F R > BAR B e RK A A SR R E R AL o

B~ & 7 #(regulating relays) @ 7 @R & T 4 X # 2 $8ciE » 4oABB= P
C~ 45 T #(programming relays) © 5 “fe &8 5 £ &plip b K & b
T2 R o

D~ %% #F(monitoring relays) @ g 2% PIAp B K & d (TR -

E~ et 3 F(auxiliary relays) @ o et 2 & 2K G o

>R UL A

PRETAREORGE L EBRA L F R GREEROT T
BAEFARFRB B LR TRl S RERFAHMT A

4o @ it & & (current relays) -~ T /BT & (voltage relays) ~#F 2 &
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(frequency relays) ~ &= % 2 (temperature relays) ... % o
> kT AR RIZA BAEA A
PREAEE N LR RE L R A A TR FRILE B A
4o B R N T F(electromechanical relays) ~ & % 7 #(solid state
relays) ~ B AIZ #5387 F(microprocessor relays) ~ # 22/ 3¢ 7 #(thermal
relays) - %
> kT I (T A
Pl AR FHend B i R A 0 4o 7 ot (overcurrent relays) ~ BJEE
(distance relays) ~ £ # (differential relays) -~ ™ & /& (undervol tage
relays) ~ i 7 & (overvol tage relays) -+ %
> ER AR RS
FEFEFFERFDFE > H- FEFTHL T ANk # LR
T P HERTANEEH LR L 0 R R E (transformer) ~ i T SUE:
(transmission Line) ~ 4 % (feeder) ~ 5 i (motor)--- %

=~ KRR RT AN
Pz RER A B E gy T BAE A
A ﬂi%] ~ /ﬂi%] 418 = (Input/Output Unit)
B~ gt /i dg4: H ~ (A/D Converter Unit)
C~ ¥ & g2 ¥ = (CPD)
D ~ 3= 1% %8 (RAM/ROM)
E~#48H ~ (Logic Unit)
F~ &1 ®(Display)

G~ i 4 & (Communication Interface)

11



FC interface
LSA interface

_ Meas. Input filker | V.24 FO | - npUt e— | Binary
inputs Serial = . = g;ﬁrifs“t | inputs
7 I '_:'T Interfaces s 3 B I
= ———
33— = [
L
- “curert | TR o
Current Amplifier relay
— inputs
(7100 2 fy, l—l . S—
= 1 s o
] —— = Carn-
-B- | marnd
1 1 - ——— ralay
Vaoltage I¥in) Frocessor Mermory:
outs | comerer [ avstom ™ | e e, 7 L0
i EEFPRCM -
cartin- oo ;
ool EPRCM units & | plays
Lous) IQU o
e e J
100 WA A, I 10W b digital il Inputfoutput
5 A analog analog contacts
e ok T AR
RS e AR BRAET RSB RETH AN -
PR ESEERETIRT G4 B S R
FUEAGE S o D F AT A B
W OB sEM @?J%\ﬁs?]t'i,?%’llllﬁ—ﬁ’zi'f s T ik (g K REM P
gag] » 3 %fu,fé %y o
ERaS =/ 0 Foikg ki LA Tt T AR R R AT
BEY R AT ATAEL E BREE T
KT
PR | RERE R SV R AR A R T N ER S BB
SR T AT o
EA= Y S FrRESEaFd BT BEE SRS o
BEFHPE/ A | BFEFPIEL AP AHERPF P DN RET
[Fisd e ik (&
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4 1EC 61850 » TEC 61850452 % ¢ ANSI2 UCA 2.0% IEC2 IEC 60870-5-103% &

Moo

—

Better
interoperability
and higher
functionality
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IEC 61850 i 12 % #4c

Information and | |
Part 1 | Introduction and Overview understanding
Part 2 | Glossary TieE G
Part 3 | General Requirements | tenders and
Part 4 | System and Project Management [ it [Tt
Part 5 | Communication Requirements Modeling

of standard

Part 6 | Configuration Description Language for communication

Part 7-1|Ba5|c Communication Structure (Data model and Services Impact on

L 7-4 . .
T engineering
Part 10 | Conformance testing
) ) ) ) The real stuff!
Mapping | | Mapping Mapping || Mapping
Part 8
| Stack A | |Stack B | | | |Stack X || Stack Y |
g Impact on
g verification
£ Station bus Process bus
: mappings mappings
g AL ID D
@ 2006-03-30  Substation Automation Products Training " l' I.

23

BAEBE A AFERP NG LB BB > Ra FE G LT
BB R T A A (e B LR B SRS R 2 R H R
£1EC 61850 2 e %2 e AT A 47 Lehi ko 2424 2P hiRET

S IR Ul B

IEC 61850-8-1 f IEC 61850-8-1
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B ARRFETENE
- ~ Siemens= &

| SRR R T ATUTE > H

LSPZ226F uf

TUTERBEF LS TR FETFLLE /T L7 ARFEL G
TUT612-———————- 2 RBE
TUT613/633-————2-3 52 /R & *

TUT635———————-- PADE: Ry
Two winding transformer Three winding transformer 1 %2 C.B. application with
1 or 3 phases 1 or 3 phases two winding transformer
[ i\ Fam ) i)
E ]
7UT613
7UT633
7UT612 7UT613
7UM62 7UT633

4 for 2 to 5 winding Transformer

1 % C.B. application on

Short lines Short lines HV and LV side with
(2 ends) (3 ends) two winding transformer
Yy Fin Y _ fiin Y Y i
\lj L
7UT635
L s
7UT633 = rat
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qN

TUT6% i* 5 + b RBEnL b iR * o> §F %505 T2 T b
LA

TUT6 & 7| gk & gk # ac & 4587 ~ 87N ~ 50/51 ~ 50N/51IN ~ 50G/51G ~ 46 -

B 12w MR A R RES s YT RBL

49 ~ 50BF ~ 38 ~ 86 ~ TATCH g # ac » T ik FFE X K cnf KL B W 424 -
59 ~ 27 ~ 81 ~ 32R ~ 32F ~ 60FL % -

Protection functions ANSI No. o § - Three-phase  Single-phase Auto- Generator/  Busbar, Busbar,
z = @ tansformer transformer transformer Motor 3-phase 1-phase
R B B
Differential protection SFTIGML 1 1 1 X X X X X X
Earth-fault differential protection &7TN 1 2 2 X X X" X = =
Overcurrent-time protection, phases [50/51 13 3 X X X X X -
Overcurrent-time protection 3l S0/51IN 1 3 3 X - X X X -
Overcurrent-time protection, earth  |50/51G 1 3 3 X X X X X X
Overcurrent-time protection, 1 1 1 X X X X x x
single-phase
Megative-sequence protection 46 1 1 1 X - X X X -
Overload protection IEC 60255-8 49 1 2 2 X X X X X -
Overload protection IEC 60354 49 1 2 2 X X X X X -
Overexcitation protection *) ViHz (24 = 1 - X X X X X X
Overvoltage protection *) V= 59 - 1 - X X X X - -
Undervoltage protection *) V< 27 - 1 - X X X X - -
Frequency protection *) £, f< 81 - 1 - X X X X - -
Reverse power protection *) -P 32k - 1 - X X X X - -
Forward power protection*) P=, P< |32F - 1 - X X X X - -
Fuse failure protection &0FL - 1 - X X X X - -
Breaker failure protection 50 BF 1 2 2 X X X X -
External temperature monitoring 38 X X X X X X X X X
(thermo-box)
Lockout &6 X X X X X X X X X
Measured-value supervision X X X X X X X X X
Trip circuit supervision 74 TC X X X X X X X X X
Diirect coupling 1 X X X X X X X X X
Direct coupling 2 X X X X X X X X X
Operational measured values X X X X X X X X X
Flexible protection functions 27, 32,47, - 12 12 X X X X X X
50,55, 59, 81

X Punction applicable
- Function not applicable in this application
*) Omly TUTe13/63x

TUT6 s sl s A B %

TUT6 & 7| el 7 ic & 4%
a. F | UTEE B frin AL B
b. ¢ % % % e Gl
C. A d 44 5 = iy ~ #HIDIGSIA SCADA k5
d. TUT63X™ W77 B B < % =8 % gk (P2 T8/~ BB o
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P

Bushar

sla

Local/Femate control
Command/Feadback

CFC logic
Trip circuit Lossk= :._
suUpenision out
Thermo=oos

interface
Communication Fault #
miodules recording
R5232/485/F 0 "
IEC&18580 LIl ~ o~
|[ECB0870-5-103 Pot o
PROFIBLIS-FMSEDP

DMP 3.0 | o
MODBUS RTU

il""‘"'"“l

&

0060

Flexble
grotection
funictions

IV WWatts,
Vars, p.f., f

Metering valuas

IV, Watts,
Vars, p.f.,

o,

¥

TUT % 7] e ac
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Vst sz
Surface-mounting housing ______
| Flusiyeubidle-mounting housin —|
25} arl - | R1 |2
- | az | § I|_'IM'| IUME | R2 i 45
?ﬂi a3 R3 | 20
l I
4 |
59! 04| % e ng | Ra 45
23 ﬂEi i es | 19
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g3l gg| § MW IL’WE 'F.a|44
l I
! | | N1 | 14
| _—
! | UM3F | N2 3g
T
1
! i i I'~.I3! 13 :
{ i
! i L‘”'*% | N | 38 :
| 1 ! NG| 12 E
. | ; g | !
| . sk | e | 37
i e [
L. _Juteis __ |
TUT613 & * »* = Spe R F 2k chy 35 5[
TUTG & 71 e5 jpl#b a0 & 4%
a. T ER g AT
b. B w B 5P
C. g ik
d. # Berend & T e TR B R~ E T @R E
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52 511 HER
Surface-
Jmounbng 23| (47 17 14k
' hausing N
| Fusty |
| cubicle= |
|  mountng a7]  |o8 _R9| _[R1D |
housin !
2‘IH1!_ . A A hALAL |21 125
] T b CT ]
[ mz RIRY -
4GI B2 } 02 (50

LSAA03T Bensgs
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roBns

LSAaDdde

TUTGI3 & *tp MR EFE > P FREY Pafodiy 2L 5 CTene A4 A E

TUT6 e 30 /i & 4o
a. & M eDIGSI4:d 3 4 &
b. ciehidm -
[EC 61850 Ethernet~IEC 60870-5-103 protocol ~PROF IBUS-FMS/-DP~MODBUS
2DNP 3.0
c. DIGSI4:pR4% 4 & (modem)/:§ & % i#l(thermo—box)

d. IRIG-B/DCFTT7enp fF fo
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Cifferential quantity Iope  Fundamental component of the differential current

. laa,y  R&strain current (bias current)
Iy, Iy Rated current of the transformer, generator or line
T
5 . s o
= Fault characteristic it
with single~end infaed iy
_\:}
£ _‘f'
. Ipre=

'_F
L

2 - 0
o Inipe> i
~ Satting value Iy £
’ F
14 il 1 .|| . i
] . [ .— Restrain b

] | ,..r""’
1 -, EJ.1 Hfr 'Ir-:nﬁ
T T T T T T T T T I

1 2 3 4 ] G 7 B 9 1

Restrain quartity —

EAKE RBRE Sz picfRp ta i d g

TUT6 i & Mrig frE F M ER Tk L 5 7 7l

A~ gt Blenp s dd 0 - LB aRR low> 2 B K 2 L > >

By Biesei &7 pm

C-HRHBFBREY PRI R > PR ET NI RS TR 22
T FlE o TUT6w 12 & Bfrad@ @ M ehw B CTend ik > $30 5 4p i ot
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Surface-mounting housing

76 ai ! ‘W\—lr,.wﬂ. Fast BO1" - ] 5 75
50 0z i JUTE13  Fast BO2V T i FZ an
24 0z H FY'YW_l | P Fast BO3" - o &4
48 04 Fast BO4" T4 | Fd 89
23 5 rYYL| Tygan iy Fast BOg" -l'_i H Fa | (62 |
ag &l | A i [75 | (&3 |
1
=l i1 rYYj—| Ty sty i
35 A2 H ——a—
70 R3 | 'm—|fu»,-z-'-’;. FastBOS" .—— , &7 ]
a5 R4 D-‘:lﬁ?
18 B& ! FYYH T gpaig Fast EU_"'..l_""‘! P2 28
i4 R F{Fi0 Bl
_ . FE
rast — =11 5]
14 N1 rYYL| Iowslly est BOS + EU
28 NZ i | :
l; FJ i Iansally !
3 i H [57]
. al
12 5 ! '—l I spaally Live status I
37 H contact
7 B | + I [Fa 52
73 a7 m—l [ !
a7 08 | i
| N
' e | :
— o I r‘rh_l ey Power =) | Hal 15
36 e H supply - —{F7 1 (16 ]
1
— 1 . |
18 R '
L H; i m_l %3 .,g,is | i
= | . Jalte= iy D
17 Fa ‘”77—|:ﬁ|sans-.-.-e_| nathia Data interface ! 2 !
42 B0 tharmo-ieox H 0 |
) B15 ! ] Vo Sarvice intarface/ | i
B FigH— Vi thermo-box ' c |
33 P18 : Vige | !
= el TEINE |
- - | . . System ntarface 1 U !
- 131 r-Y-ﬁ—l Ven/Va - i 1C |
25 A | _ | !
= F5 1 . LLs . : |
58 LE5 | Bl synahranization | s |
- — i Fromnt i |
= re7 H El3
(56 — | I3 interface [ j J
55— Bl ' |
54 B+ BI5 | - I §
B3 F1o Earth at rear | i
| of housing 9 | 1B
! S—————————————
U |
BO1
BOZ —
hc:a_““-._
(73]
BO4 =
BOS
Connectors 7
(schematic) ——5—
o
E| BOB i[5}
P| |F
o
a u;
¢ BOTL_—4 &4}
o
3
3 s0e {31 o

L5A313%.m05
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RET 670/ * B E L& R FES A RE A

ABB = &

Awm AABB F SRR m L R AR A BB E T ARET 670

e

e

Y

A ® o i SR R e

Differential Protection of 2- winding Power Transformers

—\Q-CD?-/— 2- winding power transformer
\?@_?J 2- winding power transformer with
- - unconnected delta tertiary winding
- _ 2- winding power transformer with
- 2 circuit breakers on primary side
_\?@_E::— 2- winding power transformer with
— 2 circuit breakers on secondary side
_ 2- winding power transformer with
— 2 circuit breakers on both sides

Br# 2tz e SR E2 i

Differential Protection of 3- winding Power Transformers

|
3- winding power transformer
with all 3 windings connected
|

3- winding power transformer with

2 circuit breakers on (any) one side,
-\ (e.g. 2 parallel power lines on one side)
T
|
1 % 1

3- winding power transformer with

2 circuit breakers on 2 out of 3 sides,
(e.g. a meshed power network)

Note! Also 3-out of 3 with 2 breakers is
/ / possible.

25



RET 67004 & ikt v ¢ 4587 ~ 87N ~ 87X ~ 21 ~ 78 ~ 50/51 ~ 50N/51N ~
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BUS A
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Table 2: Designations for 3/d x 197 casing with 2TRM slot
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