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ABSTRACT

This project will show about controlled Three position switch demonstration set. It
is @ main component of Medium Voltage Gas Insulated Switchgear. It is developed by
Siemens AG (Germany). There are three statuses of the switch. Three position switch is
easy and safe for connecting to busbar or earthing for maintenance. This switch is
operated by DC Motor. It is controlled by logic programming in multifunction protection
relay (SIPROTEC) is an alternative solution to overcome those disadvantages in
conventional time and auxiliary relay and Motor Control Unit (MCU). The multifunction
protection relay is usually already installed in Medium Voltage Gas Insulated Switchgear
for multifunction protection purpose. Moreover, it can be edited, or extended functions:
especially for Three position switch by using programming and configuration software,
DIGSI. That means re-wiring is not required while more space are still left in the

compartment.
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wazazlil lavinm u aedn 0 e Bunm daladauiinsennsauduasin 1
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&
dilnveayanang nIsvRAna ARSI,

Input p ] Output = A+B+C+... . N

37 2.10 usnsdrydnuniaes NOR Gate

M157199 2.6 ANTINANINAITN947 NOR

0 1 0
1 0 0
1 1 0

2.2.6 Exclusive OR Gate
. b P v « a =] 4 a = a
Exclusive OR Gate Aa inanliia1vinm 1u aean 1 fislaiila dunn 1 aaan
Ainerfi uazazlii 1avinm i aedn 0 e Bunn J aean wlewi
A
B

31J17"| 2.11 uamsdnyansniaay XOR Gate

Cutput

AN9199 2.7 ANTINAINNATN2993 XOR

T

1 1 0

2.2.7 Exclusive NOR Gate
Exclusive NOR Gate #78 Comparators Gate Aa tna#i1# ta1iyn 1w

a =3 dl a = a A [ £ o a aﬂ' a
a94n 1 NFAALNA BUNT N 48N LUNBUNY uazaz i PRINNN i a8an 0 1ie BUNN

4
Cutput
B

gﬂﬁ 2.12 uamadryansniaay XNOR Gate

1 aean fA9iu

148641
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15797 2.8 ANT19AINAT937 XNOR

0 0 1
0 1 0
1 0 0
1 1 1

2.3 1AzasansnatlWinszuamnse™”

wrasananaliinszuanss iWuesesansnaiimuiiniudasginasanuluiiluy
o - o o a A & o o
WANUNA siTauLasnaanunadunadsnulnin lnanesesdnsazinsudsanisyuaes
Tawmef WawAresdansnautlasgundsoulidniundseunadand vamelniinssuanss
(DC motor) luanusAasasansnantlaanasarunailuliinFandn wrasnagaliiln
NTelamas (DC Generator)
'L a a a o 1 1
namaflinszuansazlussdnlunnzuyugs inszilnunuayuszning
v
aurnuimdnandwindniuauINulnanaINIAaIAeI fiNRe SN LYINTL 90 @A
1 1 v
et Tenawmasivinnssuaasuinalulianunsani e o Anuudedl
lwasasdnsnalninnszuanseldmaniommefuazilasdnu vauiinnlunisdndes
1 (-7
nrzugann i nszugaavluanatne fisae Fldulninssuanse iwadngnwandade

> oo & o gy Y o oA o 4 a
@JQﬂQWﬂﬂﬁ’IWWWVILﬂﬂﬁIUﬂ’Wlu @Zﬂqlﬂﬂi‘zLLﬂiVﬂ’QWﬂﬂ’]ﬂu@ﬂL?JWEI’JLF’]?@N""JH‘J‘ TITADNNILA

o a i

[ o 2 dl dl 1 v 3 1 [~3 a 1 as =& o 2 d'
wadasnmiinanizeanszuanadnialfdoudiudnnuansdnaiu amnlinszuanlualy
a o Y s o v a a a s (3 . 3 dl [ % dl
AAN19RTanRINAL MR AusadaET NN aziuléian werasansna lWnssuansasanil
3 b % 3 e dl o a dl ! ] dﬂl v
uumﬁma‘mﬂuimmummmazmemLWMWWMWU?:MWNW ALARNIIATIATN
ABILATANANINA VAN AR T
2.4 uanasinwnseuansauuulfuilseanu (Brushless DC Motors)'"”

v CE 1
namainszuanrariana il lunnnsunme dsaannnisfiadsenig iniug s

' 1
1 o o o s b % < =

d‘ a & O Y o -:ll A ]
DIUANNANUDUDIADNNIIALAD T u’]lﬂﬂﬁ‘ZE'!ﬂﬂnL‘ﬁﬂ‘lN’]uVl ULARABUAYLAITNELTIAIN LTY

[l 1
e

o I T a & -3 v ' IS v 1% o
TULAReU U TARAR N’ﬂL[ﬂ’a‘J‘LLUUVL?LL‘IJNO’]HNTﬂﬁ\‘}@ﬁ"Nﬂﬁ‘ﬁﬂﬂ‘U@%ﬂ Fuatnunidusnadm

U

A1511a85 dausNAaauITudGH AN LAZNIARIARSINLAe Az F e TaNdN L9 T

andaeaiannsaiind wWunani1linanianisluavsesnszualurnainaisiuiaesiianig

o o

WAasuLUAIAINAINTURINEIRTIBINIUTALAaSHNAS Nl Tsme S undwdnanas

b

eIl asesaunauiannanadnenfineed dountumidalunsnsiaduin

2V

watrazldlunauEusiu e lilinar lun 1983t IdAUNNZ AN 99995818 NNTa RN AN 4
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Aunawmeinszuanss uuBudsaududouiiianugeanndudaunaauans adnalsinau

nannsinaulaesiallresuamainssuansauuulbud sennu deuanalfidiulgsasli 2.13

a4

Thraa-phase
stater winding

(n) Tareas1euasnaLnas

Statar
winding
Drve 8
Logic cireutry
and position

cirgutry ﬁ
ot
compensation

Pusition
SANSOrs
Conwrol Powar

gt supnly

Az ot g
JOUICR ?

Paroanent
magnet 1oior

(2) WATAILANNITLLAREY

Speed |~
cw
e
1V
W
L i
Torque
Vy L
Vi,
¥a
cow

(M) NTINANNENWUSTZUINTLND AR UANGITaL

7U% 2.13 TageaFranazansurnismieuassuameinszuansauuylbulasgiu™

19



N3 2.13(1) dWuszuunisatuauuamesnszuansawuy Butlssdiuadin 3 e

d' 1% n:l' cal c 6 o Y o k4
smﬂs:n@umwmmmemmmmmsmL@mmmu 3 1A Iﬂﬂlﬂﬁ‘ﬂﬂ’)ﬁ‘ﬂﬁ‘tlﬂu@ﬁﬂ%\‘l@i‘

o

Tudeusiannselindusr  Hfygrmnsaduiumisegfinan Gelnseairaaas

o

namadnszuansawuuBuilsediuldnruraftafuiuaesnenasiolasda 41uay
°1]3f3LLu'mﬁﬂm@wmmmms"mm'aif‘ﬁ'mLmLmﬁ"%gﬂﬁwummuﬁwmmffm@ummﬁﬂmqmm‘iﬁ
wef AndneaizaasusauarAnu G sa Ul INAAINNNTATLANTUIANTEUATRIUANIA
anfiaefuaznanluniseinfasganiunudinnseiing Geeimestlinfiasliinonude

seufinedl Wanfeufieuduusddafinfewulas dunnldainnamgld 2.13(a)

71 2.14 vawmeinszuanssuunBuslsang™

2.5 Fvas?

a

Wugdnsalinwiiniduaindindnnisinauadnaiu anaaausivdnlWisisaled

b

uats (solenoid) iadElunnsnauguasas i lfedrmanuate Siadifuaindaiuand
nasae i ueenmuansraznilfanlsidy 2 Ussnnde

25.1 Uszianuadiad

1.3 eR4% (power relay) WiesinFanfudiAauunnine? (Contactor or Magnetic
contactor) [ lunisasuauininnags Hawnalunindsiadassunn

2. 310 dA21AN (control Relay) HaunaLdnfindalwinsn 1¥lusaspouauiia Ui
Anaa i lduanidn ‘1/1"75"@Lﬁ@nwsmu@u’?mﬁu’?ﬁ@ﬂ@mmnLm@§°nmm“lmﬁm7muam TN
Faniudng o 41 Siad"

2.5.2 HlnuadTvad

nsuiiTtinredgiadaimisauwtsld 11 uuy Ae slinreddadulsnudneuzaas

AREIR T8 ULNAINANBuENn71897% (Application) TEuriTadmasielys
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)

a & & a a‘l v a 3 a
1. Taeinszud (Current relay) Aa TLagnN19 Ul lEnssna Nnasinnssanin

(Under- current) Uaznselidini (Over current)
a d 3

d (g o A (3 [ o a o
2. 7atu3NAY (Voltage relay) A 71atl N191ulne 1Eusaqulissiannsamuann

Under-voltage) Ua% u3gauLNY (Over voltage)

—

L

] _ 4 A rd' [ [ Y o a c_a d'
\aelgae (Auxiliary relay) Aa Tiagininanldinuazfiaslsznaudinfisasainay

apl

3.
=4 [} v
LA It
a o e i el o d = | -
4. 718€8N183 (Power relay) Ag TiatiNsauiananianifvasTiadnzud uaziiad
WAL A eI

o

a - : A o P ~ o = o Iy 4wl
FLAEIAAN (Time relay) AR TLA VIV]'T\‘]']“I@FJNLQ@qLaﬂquLﬂﬂ'}ﬂ@Qﬂ’Jﬂ sﬁ\?ll@ﬁ‘.!

o

14 [ A
AQEINU 4 LU AR

5.1 T8 INTZud AUTAAa NN TUA LNz LA (Inverse time over current
| rd‘d ) ] o o
relay) A2 LAt NHRANIBTREUNAUNLNTZ LA

a

5.2 718 nsruaiuadANI9IuRUR (Instantaneous over current relay) Ae

' [
a o o

ol a o d’ = 1 a 1 Q; o a o Ny
?L@wmmuwuwmﬂmLm@umumimmumumﬂwmuumwm\ﬂ,fs

5.3 3waduuuan#iln1nilifin (Definite time lag relay) A8 T1a¢l Aifltnannns

o 1] [ £ 4 { dl -dl ° a
Vﬂ\i’]uvLN‘llu@?.lﬂ'l_lﬂ’ﬁﬂJNqﬂu’ﬂﬂﬁl'ﬂﬁﬂﬁ‘ZLLﬂﬁ‘i@ﬂﬁiWﬁ’Vﬂu‘] nliinie

d” ;
JUAU

e a

5.4 Taduundunea A IeRlanndidn (Inverse definite time lag relay)

4 o |

Aa Tad MinnulnaseAuanRAreaanguiunszua (Inverse

time) waz wuuANALATuan (Definite time lag relay) Wdasriu

A rdl o o !
6. ?L@?_Iﬂi‘wl,mﬁﬂ\‘l (Differential relay) ﬁ‘ﬂ atnniulngeAunaf19I89nTZLA

'
a a A ol o

S| j A a 44' = a a al
7. el NA (Directional relay) ABTLA V]V]’]\‘I'WHLN’E]Nﬂﬁ‘:ﬁLLZﬂﬁ@NﬂV]ﬁ‘VﬂQ ENRINERT

[

WWEN1ASN7A (Directional power relay) waz3Latinszua A (Directional

b

current relay)

9./

8. Tadrzeynig (Distance relay) AD iLﬂEIﬁEI“’VlNNLLUUEIN”‘] pail

o=

o Fuanuautiad (Reactance relay)

a A o=l e

e ANNUAUTIAL (Impedance relay)

o Tuifad (Mho relay)

o lavisiziael (Ohm relay)

o Inanledlusiiad (Polaized mho relay)

o aaWniuyiiad (Off set mho relay)
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a4 e a 4 A edo ad Jyy
9. ITlatauuH (Temperature relay) A8 TLAENNINNUANG UMY RNAS 1S

a Ly Pl 4 a r-:i o - A o ' A
10. TLREAIND (Frequency relay) A8 TLALNVINIUNDAITNDTANTZLLAININTE

o
ynndnaals

=

11. yalaadsiad (Buchholz 's relay) Aesiadfinnauiaeiig 1 fumdieuladudes)

¥

lusinduiialin Waas @

unglundianias aznaldundunansauaziaRngay
e luldsundinduea Eadnieny
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Unn 3

A8n15ALNUNN5IREY

3.1 aunsal
1. ganWwis DIGSI4

2. Findesiuntnmanenlarfiulfen fu 78J6452-2EA91-3FD7/DD-LOD 1 iAses
3. TAGEANIIAILANAIATAINADIUL 190
4. Vandimad 1 iisas
5. lamng

6. @l

3.2 NM9ALRUNUIREY
3.2.1 2935N1N T wazAIaEUIaNISYNeIUARg9as

4
o

2easfithanld ansnsoglfainnianuan n AeBunanisinauressasifeil
v
nsinurasnasiulassiuiiazgnuiveaniiy 2 2993 As 29aTAILAN LAZIIAT
1 v
N149 3999asaruANazlEIniaes 24VDC uaziiimasinwsainaes (-F100) udainsaiias
1] o o/ ﬂ’/l U d’l a ea e o o 1
daqunsaniaaniu Azl lWides 220VDC wariimainmusanes (-F30) iWudasnsianias uas
v 1
Azl 1Wi1aee 230VAC @ uitiTwsiuuy Latch waddaefaenanldd1msuaenaaniusaesaing
dll A d} A A a o qa: d‘ A (3
wWaldiarasile (Operating Lever) Ingiazaiuneni1sni191ueaivaadosasnlinainas
o nie N R
nezuansslunisasuanuzresdindainaniuzatugiulel Al
1. Wagesnmusanes(-F30)a9as 29asindsas Bunneu TnalW 220vDC azldl
!dl 2 Qs o a 6 s 6 o/ v
sanuihdunani gl Taddasniuiuuanafanduldau
2. Wewefinusaines(-F100)ila9as WATAILANATENTINU Tagllw 24 VDC Az
v %
ldnadaddestunuunarafeiduldanu -A21) aaanuaznisssainaeli
arunranauwldmuiieninuals eald Tlsunsu DIGSI 4
a " o 6 o v a a s
3. Faddasnunuunanafeniduldann aznragauaniuzaaslulaaasadndany
An1uzan Binary Input 1-4 M3sad9asl’
4. Binary Input 1-2 Az 14AT280UANIUL89 4IATA1NED WY Disconnector 11p
wseillAq9as uax Binary Input 3-4 Az 1Em999 80 UAN UL IRIATATAINAD WS
Earthing Switch Tavisailaqeas
5. Binary Input 5 Azl @198 UN19IN19 1UU8972 LY Manual IaeldiaTasia

(Operating Lever)



10.

1.

12:

13:

14.

15.

Binary Input 6-7 azAAadaUan1uzaa9Tatduuy Latched (Munuaniuzanas
a [ x =

wasnALLTALINgs) Uensailnqgas
nslauldsunsaniu azdinalld Ll Binary Output 13-16 Mnenunsanfuuazfa
a n’/‘ 1 3 E 24 ¥
1N126A%A Interlocking lignsias

. 3 o o PRy o Y
Binary input 16-19 az1dunu deyaunasmruanainniauanidinundennslil

a s

AVRTATNADIUENINY

A

dlaldsunsudali Binary Output 13 (415U Disconnector) #38 15 (115U
Earthing Switch) 11911 azsin 11w 220VDC L+ dinunsefiutinducia 13 waz ‘Wi
220VDC L- Wunsaiutindudia 43 wadTiatiuene(-KB1)

TurnziReaiulv 220VDC azinutsasBaenszuadaslalonuuuifuaauiie li
Fiadaene (-KB1) fnamls Tnauthduda 13-14 uas 43-44 aflaa9asfingd uay

WINANETA 21-22 az1ilnngas

(2
o

Il 220vDC L+ azidiuniida —x1:1 uaz W 220VDC L- azidinaniida -x1:0 911
Winawma fuyuaaidaning

lun19imeaiy 1 Binary Output 14 (411150 Disconnector) w3 16 (1115
Earthing Switch) 511911 azsin 11w 220VDC L+ Winunsefiutinducia 43 waz ‘Lol
220VDC L- Wnnsediviinduria 13 299 TLagdaene(-KB1)

TusnuziReniuln 220VDC azinuasBaenszuadaalalonuuuifuaauieli
Tadaena(-KB1) M9 mld Ineutihduda 13-14 uaz 43-44 azTlnn9asinas uay
uthduia 21-22 azilangas

Wl 220VDC L+ azifimnida —x1:0 uaz Il 220VDC L- azidinunfida -x1:1 vi1
Tinawmaiuyunaudauning

\Had91# Binary Output 17 vt 18 1119711 azinlfianuzaadiiaduuy Latched

wawwlyd e Binary Output 17 waz18 azluivineunsaunis

v i
nismuresnameinssuansiuazlfnainvingiulaasaziinuananli

" v ay d. o v £ a 5
Binary Output 13-16 Tiilaq9as iuscazinarnisniuualilnadiedennann Technical
Description L5 8 9 Control Times of Motor-Operated Mechanisms for Three Position
Switches (2012) UssinAieasnii(nANuan «) WazN1INN MINeLAR TNTTUAR TN AUY LU
a o 1 dl 3 % rd‘ v a c a
niulalaglidusanesiu isaverduasanusanenainld Tiaduene (-KB1) UThItU
Uiduda 31-32 e lidireanemeianieasteaiu vaziinaurn i g undy ¥4

nawne e auyuldacriufiiule wWelW 220vDC gnineanannsadaany (-KB1)
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uanani dallszuunanunsaldszuy Manual InelfiAsaaiia (Operating Lever) 4

a1l lunsal Wy e ldiadndaruaniue arunsawldasudanueldduiu e llsmanas

Y o

o dl Y o a d”
NITUNNTBRNNY Imﬂmmm@ﬁmalmmu

1.

wastladaadeuiarasiia(Operating Lever) aziinliiadnd(-524) Tmrgasly
230VAC nunnaasiasne (-K24)
wazazin 1l 24VDC Hruntindula 11-14 aa51adaena(-K24) 7itlnaeas e

P

N7 Binary Input 5 MaliFadiasiuuuumanefeidulion delsunsy az
19U Binary Output 13-16 agfluaniuzillnigas ufidnsazdalfiiuniiaus
mu (Iazefida N1 uaz N2 sedadiosiuiummaneiladuling (A21)
Tuanizimeaiy ﬁ@:ﬁﬂﬁqwsu@m@%ﬂs::l,mmqﬁ”uqmm?ﬁmwﬁ{% W9NE
widuda 31-32 gediiatiaene (-k24) \nasasenn dou nidusia 31-32 azag)
lusanuzng ifamnlldln 220vDC dnanitadaens (KB1) fnliuewmes
anunsouyulélaeld Lever

SlesnTladaaidaiedesie (Operating Lever) fazinlfinainainszuansaiag

1
o a

gnanasasidamilenin Wesainuiinduda 31-32 gnilaaeas ivelfiuawmas

neAIRABALIA

& & a
3.2.2 AUABUNITAIAIRAINLNEA

il

3.

v
o 1

FAN Device WAz Initialize device 1HiFaL%as sauden14Ndi0an1914 (411190

gléiann nanwan 1)

dlUnutinsngaag Marking 1/O (Configuration Matrix) k&% Insert Information

o

o =
951 3.1
Information
Number Display text Long text Type
CB Status Circuit Breaker Status CF_D2
CB Status Circuit Breaker Status DP
DS Status Disconnector Status CF_D2
DSStatus: - _ | Disconnector Status DRSS
| ES Status Earth Switch Status CF_D2
ES Status Earth Switch Status DP
CB Permit CB Permissive Control IntsP
3 Pos. Control DS Permit DS Permissive Control IntSP
ES Permit ES Permissive Control IntSP
Lever Lever insert SP
Trip Trip Signal SRREET
DS Permit? DS Permit 2 IntSP
ES Permit2 ES Permit 2 IntsP
Error Error status IntSP

v
1

gﬂﬁ 3.1 NN98AARAN (Configuration Matrix)

L4
o 1

pNAT Binary Input, Binary Output, LED, CFC ua¥ Display Aagi# 3.2
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Information Source
N Display text Long text Type Bl

: 1/2/3/4]5|6]7|8]89]10{11/12[13] 14| 15| 16] 17| 18] 19| 20| 21| 22| 23| 24 25| 26| 27| 28 29| 30 31| 32/ 33
CB Status Circuit Breaker Status CF_D2
CB Status Circuit Breaker Status DP XX
DS Status Disconnector Status CF_D2
DS Status Disconnector Status DP XX o
ES Status __| Earth Switch Status CF_D2 .
ES Status Eaith Switch Status DP XX
CB Permit CB Permissive Contiol IntSP X
DS Permit DS Permissive Control IntSP. X
ES Permit ES Permissive Control IntSP X
Lever Lever insert SP H
Trip Trip Signal SP H
DS Peimit2 DS Permit 2 IntsP x
ES Pemit2 ES Permit 2 IntSP X
Enor Error status IntSP X

Informati Destination
o Display test Long text Type 80 | LEDs ] P D
1/2/3]/4/5/6|7/8]9/10/1112{13/14]15/16/17{18/19] 1| 2| 3| 4|5|6[ 78] a[10/11]12]13] 14 C/D

CB Status Circuit Breaker Status CF_D2 Ti[Cl XXX
CB Status Circuit Breaker Status DP XXX a
DS Status Disconnector Status CF_D2 Tiicl XXX
DS Status i ctor Status DP XXX
ES Status Earth Switch Status CF_D2 Ti|Cl XXX
ES Status Earth Switch Status DP XXX
CB Permit CB Permissive Control IntSP XXX
DS Permit DS Pemissive Control IntSP XXX
ES Permit ES Permissive Control IntSP XXX
Lever Lever insert SP X[X|X
Trip Trip Signal SP XIXIX|[
DS Permit2 DS Pemit 2 IntSP XXX
ES Permit2 ES Peimit 2 IntSP. XXX
Enor Enror status IntSP f uf ] XIXTR

51l 3.2 n19rarnaedn (Configuration Matrix)

v

4. anidu dinldvndihaentsdaan CFC
5. a1na@aninA DM_DECOD snlfinafudtyay1aiwuy Double Control u&atiilas
fyanndluguunreaau lneazld 3 nn Wefuaniuzaes wesinusaines

Disconnector uas Earthing Switch ﬁ/\‘igﬂ‘ﬂ 3.3

Crrcuft Breaker
IDM_DECOD -

Decode D

"IN: 3 Pos. Control CB Status CF_D2’| —-—J

|Disconnector
DM_DECOD i

“IN: 3 Pos. Control DS Status CF_D2’|

"IN: 3 Pos. Control ES Status CF_D2"| ——J

gﬂﬁ 3.3 N19F9AAaBAn (CFC)

6. aNaaANLNA NEG iNautlasdtyrynniann 1 411 0 9190 0 1 1 Tulaseanud 151
azldfudtygynau Trip annnauan uasaynaaemindudaseassasile

Operating Lever #agilil 3.4
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22 PLC_BEAR
MNegator 141
“IN: 3 Pos. Control Trip 5P” X1 I Y

["IN: 3 Pos, Control Trip sp”|

“IN: 3 Pos. Control Lever SP”

311 3.4 nsdarnaein (CFC)

7. @enl¥aeAninaietiunldlunisaiunu Interlocking Al 3.5

[ X3

gﬂﬁ 3.5 N17F9AARAN (CFC)

8. sewinaierhluElunseyilidsnuluiia fgud 3.6
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OUT: 3 Pox. Cortrdl 08 Poelt RS

OUT: 3 P, Corkrdl 5 Permit 1S

['OUT: 3 Pox. Colrdl &5 Permite Ik

OUT: 3 Pov, Cord Error 1659

31141 3.6 n3dsAaeAn (CFC)

9. a1nuu Compile

10. A1 A9 Properties Te37iv@11g1inand (wasinusnines, Disconnector,

Earthing Switch) fi4g1ln 3.7-3.9

; ; T T
Object properties - CB Status - CF |

TR ((Gbject properies

Intedocking 'Trmes I

| ¥ Check intedacking

| Release for CLOSE: {3Pos. Control  CB Pemnt ]

| Release for TRIP: [No device intedack sgnal ] |
| m (AR 5A5) |

Further interdockings

| Fterocking Times |

rTmesfor —m8M8MM8M —— o

| Output [1/10 s}

| Seatintime [1/10s]:

| Feedback monttoring [1/10 s}:

| i
Operating mode: Pulse output - (

| I Blocking for protection activation Sheccamcioauon 2.
| - 5 % T Local commands {device display)
I Remote commands

| {system intedace, DIGSI)

Not clearable interocking
| ™ Device status {nominal = actual)

Password: |<none> E]
' Release for CLOSE: [No device interock sgnal 53|
| Release for TRIP: [No device interock signal ~l
0K ] [ ko Concsl | Hep | oKk | | Cancel Help

a - a ca .,
710 37 nsssAnaaan (westnwusnined)
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Interocking | Times | Inteocking  Times | i
| Intedocking - B e tlimes fors-mnesa TR =
| ¥ Check intertocking | Output [1/10s]: : f
Release for CLOSE: 3Pos. Control DS Permit v | 3
I =l | Seskntime (1105} o5
Releass for TRIP: [3Pos. Control D5 Permitz =] | Feedback montoring (1/10 ) 120
|
T Chicks | ’
i | Operating mode: Puise output ~
Futher inter
I™ Blocking for protection activation Check switding authorty 2 ...
r x T Local commands (device display)
{ ™ Remote commands
| {system interface. DIGSI)
Not clearable intedocking
T™ Device status (ominal = actual)
Password: |none> ~|
Release for CLOSE: [No device interock signal vl
| Release for TRIP: [No device rterlack sgnal ]
ik ik il
Agply Cancel | Hep | ok | | Cancel Hep |
2
Qs

A
>
®
2D
=)
e
o
2]
o
o
D
>
@
o
e
o
=

P~
3% 3.8 n19si

Interocking les | i
¥ Check interocking
Releass for CLOSE: [3Pos. Cortrol ES Pemt =]
Release for TRIP: [3Pos. Control  ES Pemit2 =]

Profibuie FMS 1 SICAM 545)

- Further i
: SRl Check switching authorty at ..
I Blocking for protection activati
& s i I™ Local commands (device display)
I Remote commands

| (system intedace, DIGSI)

D R L il E
[ Device status (nominal = actual) |
Password: |enone> =l
Release for CLOSE: [No device intertock signal =]

=

Release for TRIP: {No device interock signal

Cancel | Help I r~0K_1 Appily I Cancel I Help ‘
gﬂﬁ 3.9 N9A9ANARAN (Earthing Switch)

11. 69A Default Display WAz Control Display W& link Wignéies AsgLn 3.7
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2.
3.

siadne lidin Binary Input waz Binary Output 1ignfinsmuusasas i
M4 mCB -F10, -F20, -F21, -F22, -F30 agflusiumiiailaneasnay

F39ag Terminal -XC31 uaz -XC32 fasldagluaunislinasasmbeanty uway -
Xv1:101-102 aglusinunisilnges uaz -Xv1:103-104 aflusumisilangas
saanelW Power Supply AC 230V, 50Hz (U&n@an 3 11) Winiuusasanelo
siagdnellW Power Supply DC 220 VAC (WAnAa1/uad) induunasansln wing
sseindaan undunsadndauan

n13laugA AC/DC Power Supply Iaedanliln DC

6.1 sleane W@unm dinfuunasanel 220v, 50Hz

6.2 finaing ACDC lfignumis DC

6.3 1ag mCB Main supply luAfumisTlangas (naenlWAunazadng)

6.4 1WA mCB DC Supply lURdnumitinggas

¥

6.5 Uiuusaamuliilay 220vDe Taaldiiduaeslsadiimesalld 220 v (maen

.
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7. wWagumCB -F20, -F30 e lusiumielnggas

8. Waldinadilasiuiuuuanateiduldaunldinis@aullsunsuuuuanan

wa9 ANUEINIIAFAMARaL Interlock TAANAaINT Tael

] v

A a

8.1 Waianayuaiileridu Interlock: Normal aziinisl4anu Interlock #lAsaA1A

1 H v
Pl o

8.2 \adannyuaiaridu Interlock: OFF azdtlanis14e1uaes Interlock N4
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VIasNALLSALINDS (-F30)

WANTTUIAN
mmmmimml@Lmﬁnimmaﬁﬁmmﬁﬂ% (-M1) 100 W*
PNAUTIFUTANe 220 VDC
PANTLATLE 100/220 = 0.4545 A
aunnvedluan Tiagduene (-KB1) 3W
AUIANTELLA 3/220 = 0.0136 A
wanIuAe SimALuTANeS 0.4545+0.0136= 0.4681 A
WAanmasNALTALNGS 1A 1 A §14 5SY5201-7 (Siemens)
\iasnALSALNES (-F100)
WANTTUIAIN
2nrasivan Taddasiuwuunataferidulden (-A21) 15 W
PUNAUTITURANE 24 VDC
PNANTUAT L 15/24 = 0.625 A
‘wanvAe SinluTANeT 0.625*1.25 = 0.7813 A
AeNERsIALIALNGS 2110 1 A §1 5SY5201-7 (Siemens)

o Fiaflugng (-KB1)
WANTUIAN
PUNATBILIAUTI R sdeanszuadaa lataauuLSuAay (V1) 220 VDC
wihdudanfednis 2NO + 1NC

Wwenaaduang auIn 24-240 VAC/DC, 2CO $1 3RS1800-1HWOO (Siemens)
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o Fiaslueng (-K24)

NATEUNIRN
YUIAVDILIIAUT] 230 VAC
NNAuTANABINNg 1 NO + 1 NC

\ensiatiaeng 1um 24-240 VAC/DC, 2CO $u 3RS1800-THWOO (Siemens)

e Full Bridge Rectifier (-V1)
NAITUIAIN
1maadinan Contactor Relay (-KB1)

AUIANTLLLA 3/220 =

3W
0.0136 A

\aan Full Bridge Rectifier 111m 280 VAC 4A aju KBU4G (Fairchild)

o #@elWn9asi1ag
NATEUNAIN

- o S &
ﬂuqﬂﬂﬂﬂiﬂﬂﬂﬂﬂLﬂ@]ﬁ‘ﬂﬁ‘mmm?ﬂﬂ ugmings (-M1)

YU ALIIAUNANE

PNANTELAT LA 100/220

11nu89luam Contactor Relay (-KB1)

PWNANTLUG 3/220 =

PUNANTEUATIN 0.4545+0.0136 =

Wansemmamegiuaan.  wenliasln VAF auie 1.5 mm?
o aglnasauan

WANTUIAIN

unvesluan Tadilasiuuunatafeiduldau (-A21)

YUIALTNAUNATE
PUIANTZULAN L 15/24 Ik
W@wanaum el 0.625*1.25 =

\Wamsemnniasgiuaan.  wenldanaln VAF auna 1.5 mm?

“UiiuanAsnAMasininasegege
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LIRINALITANDS 1HA29as Disconnector 414190 1At
AND
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Earthing Switch 1daq4as

gun 4.3 LELNNNARANLNBABIN19 1 Disconnector 911

2. Interlock 224 Earthing Switch

EwasnasANes iatgas Earthing Switch @ un5n TUavise

AND

\anaas 15

Disconnector tinq9a3

519 4.4 ununmaedaniiesiasnislii Earthing Switch 111974
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Overcurrent Protection/7SJ64

Technical data

System frequency

Rated current Inom

Option: sensitive ground-fault CT

Power consumption
atlnom=1A
at Inom=5A
for sensitive ground-fault CT at 1 A

Overload capability
Thermal (effective)

Dynamic (impulse current)

Overload capability if equipped with
sensitive ground-fault CT
Thermal (effective)

Dynamic (impulse current)

Rated voltage Vnom
Measuring range
Power consumption at Vpom = 100 V

Overload capability in voltage path
(phase-neutral voltage)
Thermal (effective)

Rated auxmary voltage Vaux DC -
Permnssuble tolerance
Ripple voltage,

100V to 225 V

k230 V continuous

‘s 12 % f rated auxlhary voltage

Type
Number (marshallable)
Voltage range

Pickup threshold
modifiable by plug-in
jumpers

Pickup threshold DC

50/ 60 Hz (settable)

1 or 5 A (settable)
Ieg<1.6A

Approx. 0.05 VA per phase
Approx. 0.3 VA per phase
Approx. 0.05 VA ple

Power consumption
energized

S00Afor1s

150A for10s

20 A continuous

250 x Inom (half cycle)

Type
300Aforls Command/indication
100Afor10's relay
15 A continuous Contacts per command/
750 A (half cycle) indication relay

Live status contact

Switching capacity
0V 10200V Miake
< 0.3 VA per phase Break

Switching voltage
Permissible current

8V 60/125V  110/250V
19-58V 48-150V 88300V

Type

peak-to-peak ot
e Number
Power consumption 751640 751641 75]645 7SJ647 ) %

g ST ? Number of contactsirelay
Q,UfeSCeﬁt : Prox. 5W 55 j ;~,7 SW Sthchmg capacutyM ;
Energized Approx. 9W ‘12 5 w 15 woo21w are
Backup time durmg o =50ms atV>DC 110V i
lossishort-circ 220m at V>DC 24 Vi bad
auxiliary direct voltage : : N
Rated auxiliary voltage Voux AC '115 Vi230V Switching voltage
PermlsSnble tole nce ‘IZ\C‘ e 92 3’2 VI 184-265V « Parmxsstble’current
Power consumpnon 751640 75.!641 754645 75)647

fs ° o 5, 7SJ642 ; ',
Quiescent Approx. TW. 9W | 12W 16 w
Energ|zed . Approx. 12W- 19 W 23 W 733 W
Backup time. during’ >200ms
!osslshort-cnrc ;

auxiliary altematmg voltage

75J642 7SJ645 751647

75J640 75J641

For rated control voltage

7 15 20 33 48
DC24 -250V
DC19V DC88vV

DC 24/48/60/110/ DC 110/125/220/250 V
125V
0.9 mA (independent of operating voltage)

for BI 8...19/ 21...32;
1.8 mA for Bl 1...7 / 20/33...48

75J640 75)641 7SJ642 751645 7SJ647

5 13 8 11 21

1 NO /form A
1 NO/NC (jumper) / form Al B

1000 W/ VA

30 W/ VA 40 W resistive /
25Wat UR<50ms

<DC250V

5 A continuous,
30 A for 0.5 s making current,
2000 switching cycles

SJ645 175)647

751641

0 204 4(8)
2 NO I form A

2 (8)

1000WIVA
at4s V.. 250VI500Wat24V

1000WIVA (e
at48V.. 250VlSOOWat24V

=DC 250V

5 A continuous, ;
30Afor0.5s

180 | Siemens SIP - Edition No. 7



Overcurrent Protection/7SJ64

Technical data

IEC 60255
ANSI C37.90, C37.90.1, C37.90.2,
UL508

IEC 60255-5; ANSI/IEEE C37.90.0
2.5kV (r.m.s. value), 50/60 Hz

S
Standards
Voltage test (100 % test)
all circuits except for auxiliary
voltage and RS485/RS232 and
time synchronization
Auxiliary voltage
Communication ports
and time synchronization

Impulse voltage test (type test)

DC3.5kv
AC500V

5 kV (peak value); 1.2/50 ps; 0.5 )

all circuits, except communication 3 positive and 3 negative impulses

35 V/m; 25 to 1000 MHz;
amplitude and pulse-modulated

Radiated electromagnetic
interference
ANSI/IEEE C37.90.2

Damped wave
IEC 60694 | IEC 61000-4-12

2.5 kV (peak value, polarity
alternating)

100 kHz, 1 MHz, 10 and 50 MHz,
Ri=200Q

Standard EN 50081-* (generic specification)
Conducted interferences 150 kHz to 30 MHz
only auxiliary voltage IEC/CISPR 22 Limit class B

30 to 1000 MHz
Limit class B

Radio interference field strength
IEC/CISPR 11

Units with a detached operator
panel must be installed in a metal
cubicle to maintain limit class B

ports and time synchronization,
class 1]

Standards

High-frequency test
IEC 60255-22-1, class lll
and VDE 0435 Part 303, class li

Electrostatic discharge
IEC 60255-22-2 class IV
and EN 61000-4-2, class IV

Irradiation with radio-frequency
field, non-modulated

IEC 60255-22-3 (Report) class Il
Irradiation with radxo-frequency
field, amphtude— odulated

IEC 61000-4-3 class lll
Irradiation thh radlo-frequency
field, pulsekm dulated =~

IEC 61 000-4- BIENV 50204 class lll

Fast tranﬂent mterferencelburst

IEC 60255-22-4 and IEC 61000-4- b

4, class IV -

ngh-energy surge voltages
(Surge)

IEC 61000«4 5 Clasg m
Auxthary voltage £

Binary inputslbutpuytys

Lme-conducte HF,

IEC 61000-4
IEC 602556

atintervals of 5's

IEC 60255-6; IEC 60255 22

(product standard)

EN50082-2 (generic specification)
DIN 57435 Part 303

2.5kV (peak value); 1 MHz; t=15 ms;
400 surges per s; test duration 2 s

8 kV contact discharge;
15 kV air gap discharge;
both polarities; 150 pF; Rj =330 Q

10 Vim; 27 to 500 MHz

10VIm, 80 to 1000 MHz;
AM80%; 1 kiz

1 0 Vlm,) 900 MHz, repetition

. rate 00 Hz on duratmn 50%

4 kV' 5!50 ns, 5 kHz

gth;:15,ms: : '
epetition rate 300 ms; both polarities;
i = 50 Q ‘test duratlon 1 min

During operation
Standards

Vibration
IEC 60255-21-1, class 2
IEC 60068-2-6

Shock
IEC 60255-21-2, class 1
IEC 60068-2-27

Seismic vibration
IEC 60255-21-3, class 1
IEC 60068-3-3

During transportation
Standards
Vibration

1EC 60255-21-1, class 2

IEC 60068-2-6

Shock

IEC 60255-21-2, Class 1
IEC 60068-2-27
Continuous shock

IEC 60255-21-2, class 1
IEC-60068-2-29

IEC 60255-21 and IEC 60068-2

Sinusoidal

10 to 60 Hz; + 0.075 mm amplitude;
60 to 150 Hz; 1 g acceleration
frequency sweep 1 octave/min

20 cycles in 3 perpendicular axes
Semi-sinusoidal

Acceleration 5 g, duration 11 ms;

3 shocks in both directions of 3 axes
Sinusoidal -

1 to 8 Hz: + 3.5 mm amplitude
(horizo’rital axis)

1 5 mm amphtude

(honzontal aX|s)
810 35Hz: 0.5 gacce!eratxon

Frequency sweep 1 octave/mm ‘
1 cyclein 3 perpendlcular axes

IEC 60255 21 and IEC 60068-2

Slnusmdal :
5to 8 Hz: + 7.5 mm amplitude;
8 to 150 Hz 2 g acceleranon

1000 hocks in both dlrectlons
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Technical data

Temperatures

Type-tested acc. to IEC 60068-2-1 -25°C to +85 °C/-13 °F to +185 °F Connection Non-isolated, RS232; front panel,
and -2, test Bd, for 16 h 9-pin subminiature connector
Temporarily permissible operating -20 °C to +70 °C/-4 °F to +158 °F Transmission rate Factory setting 115200 baud,
temperature, tested for 96 h min. 4800 baud, max. 115200 baud
Recommended permanent -5°Cto +55°C /+25 °Fto +131 °F

operating temperature acc. to i z 3

IEC 60255-6 Isolated interface for data transfer Port C: DIGSI 4/modem/RTD-box

Transmission rate Factory setting 38400 baud

(Legibility of display may be
min. 4800 baud, max. 115200 baud

impaired above +55 °C/+131 °F)
- Limiting temperature during -25°Cto +55°C/-13 °F to +131 °F RS232/RS485
permanent storage

- Limiting temperature during ~ -25 °C to +70 °C/-13 °F to +158 °F Connection

For flush-mounting housing/ 9-pin subminiature connector,

transport : : : : Srbrisie
- surface-mounting housing with mounting location “C
Humidity detached operator panel
Permissible humidity Annual average 75 % relative humi- For surface-mounting housing At the bottom part of the housing:
It is recommended to arrange the dity; on 56 days a year up to 95 % with two-tier terminal atthe  shielded data cable
units in such a way that they are relative humidity; condensation not top/bottom part
not exposed to direct sunlight or permissible! Distance R$232 15m/49.2 ft
pLaoiliiced L IsgeIatilo clianges Distance RS485 Max. 1 km/3300 ft

that could cause cond t] g
Test voltage AC 500 V against ground

Type 751640 751641 75J645 ‘ :

751642 751647 Isolated interface for data Port D: RTD-box
E transfer
Housing 7XP20 e i
: . : y . Transmission rate Factory setting 38400 baud,

Dimensions See dimension drawings, part 14 of min. 4800 baud, max. 115200 baud
this catalog e

Weight in kg Housing = Housing Housing 5485 ;
width%  width%z  width %A Connection

Surface-mounting housing 8 11 15 For flush-mounting housing/  9-pin subminiature connector,

Flush-mounting housing 5 6 5108 surface-mounting housing with mounting location “D”

Housing for detached operator detached operator panel

operator panel e 8 L2 For surface-mounting housing At the bottom part of the housing:
Detached operator panel - 2.5 95 with two-tier terminal at the  shielded data cable :
Degree of protection top/bottom part :
acc. to EN 60529 ; Distance Max. 1 km/3300 ft
Surface-mounting housing P51 S Test voltage AC 500 V against ground
Flush-mounting housing Front: IP 51, rear: IP-20; Fiborant AR
Operator safety IP 2x with cover Lider optic 2 4 .

. Connection fiber-optic cable Integrated ST connector for fiber-

; optic connection:
For flush-mounting housing/ ~ Mounting location “D”
surface-mounting housing with
detached operator panel n
For surface-mounting housing - At the bottom part of the housing
-with two-tier terminal at the ; :
‘top/bottom part
Optical wavelength
Permissible path attenuation

Disténce

820 nm :
Max. 8 dB, for glass fiber 62.5I1 25um
Max. 1.5 km/0.9 miles
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Technical data

IEC 60870-5-103 protocol

PROFIBUS-FMS/DP

Isolated interface for data Port B

transfer to a control center
Factory setting: 9600 baud,
min. 1200 baud, max. 115200 baud

Transmission rate

RS232/RS485

Connection
For flush-mounting housing/
surface-mounting housing with
detached operator panel

Mounting location “B”

At the bottom part of the housing:
shielded data cable

For surface-mounting housing
with two-tier terminal on the
top/bottom part

Distance RS232
Distance RS485
Test voltage

Fiber optic
Connection fiber-optic cable

Max. 15 m/49 ft
Max. 1 km/3300 ft
AC 500 V against ground

Integrated ST connector for
fiber-optic connection

For flush-mounting housing/ Mounting location “B”
surface=mounting housing with

detached operator panel

For surface-mounting housing
with two-tier terminal on the
top/bottom part

Optical wavelength
Permissible path attenuation
Distance

At the bottom part of the housing

820 nm
Max. 8 dB, for glass fiber 62.5/125 pm
Max. 1.5 km/0.9 miles

Isolated interface for data Port B

transfer to a control center

Transmission rate Up to 1.5 Mbaud

RS485

Connection
For flush-mounting housing/ 9-pin subminiature connector,
surface-mounting housing with mounting location “B”
detached operator panel
For surface-mounting housing
with two-tier terminal on the
top/bottom part

Distance

At the bottom part of the housing:
shielded data cable

1000 m/3300 ft = 93.75 kbaud;
500 m/1500 ft < 187.5 kbaud;
200 m/600 ft < 1.5 Mbaud;

100 m/300 ft < 12 Mbaud

Test voltage AC 500 V against ground

Fiber optic

Connection fiber-optic cable
For flush-mounting housing/
surface-mounting housing with
detached operator panel
For surface-mounting housing At the bottom part of the housing
with two-tier terminal on the Important: Please refer to footnotes
top/bottom part " and 2 on page 5/215

Optical wavelength 820 nm

Max. 8 dB, for glass fiber 62.5/125 ym
500 kB/s 1.6 km/0.99 miles

1500 kB/s 530 m/0.33 miles

Integr. ST connector for FO connec-
tion, mounting location “B”

5

Permissible path attenuation
Distance

MODBUS RTU, ASCII, DNP 3.0

IEC 60870-5-103 protocol, redundant

RS485

Connection
For flush-mounting housing/
surface-mounting housing with
detached operator panel
For surface-mountmg housmg
with two-tier terminal on the
toplbottom part :

Distance RS485 Max. 1km/3300ft
Test voltage AC 500V against ground

Mounting location “B”

(not available)

Ethernet (EN100). for DIGSI, IEC 61850, DNP3 TCP PROFINET

Electncal

rear panel mounting Iocatxon “B”
2x RJ45 socket contact
TOOBaseT acc. to IEEE802.3

in console housmg at case bottom

Connectlon for flush-mounted
casing

Connection for surface-mounted
casing : ‘

Test voltage (reg socket) 500 V 50 Hz
Transmission speed 100 Mbitls
Bridgeable distance | 65.62 feet (200 m)

Ogtlcal

Connectlon for ﬂush mounted

rear panel slot posmon “B”, duplex
case :

Connectxon for surface—mounted
case - s

Transmiséion S

Opticalywa\:}é!en"gih :

Bridgeable distance ; ‘,max 0 93 Hiiles 15 km)

Isolated interface for data

transfer

to a control center

Transmission rate

RS485

Connection : 4 : :
For flush-mounting housing/ 9-pin subminiature connector,
surface-mounting housing with  mounting location “B"
detached operator panel
For surface-mounting housing At bottom part of the housing:
with two-tier terminal at the shielded data cable
top/bottom part

Distance

Port B

Up to 19200 baud

Max. 1 km/3300 ft max. 32 units
recommended -

Test voltage AC 500 V against ground

Fiber-optic :
Connection fiber-optic cable Integrated ST connector for fiber-optic
connection.
For ﬂush -mounting housongl Mountmg location “gr
surface-mounting housing with

detached operator panel

For surface -mounting housing At the bottom part of the housmg
‘with two-tier terminal at the Important Please refer to footnotes
top/bottom part Nand?on page 5174

Optlcal wavelength 820 nm ;
Perr i !ble path attenq‘ation ‘ Ma X 8'dB for glass ftber 62 51125 Hm
nce

1) AtInom = 1 A, all limits divided by 5.
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Technical data

Connection

Voltage levels

Operatmg mode non- dlrectlonal
phase protection (ANSI 50)

Number of elements (stages)

Setting ranges

Pickup phase elements
Pickup ground elements

Delay times T
Dropout delay time Tpo

Times
Pickup times (without inrush
restraint, with inrush restraint
+ 10 ms)

With twice the setting value
With five times the setting value
Dropout times

Dropout ratio

Tolerances
Pickup
Delay times T, Tpo

Operating mode non-directional
phase protect n (ANS! 51)

Setting ranges

(ANSI characteristics)

Undervoltage threshold V< for
release I :

Trip characteristics
IEC i

ANSI
Usfer-déﬁhgd' characteristic

Wuthout dlsk emulatlon

With disk emufation -

1) For Inom =1 A, all limits divided

Tolerances

9-pin subminiature connector
(SUB-D)

(terminal with surface-mounting
housing)

5V, 12V or 24 V (optional)

Pickup time for 2 < I/l < 20

Dropout ratio for 0.05 < I/,
< 0.9

For phase faults
e . Polarization
3-phase (standard) or 2-phase
(L1 and L3)

I>, I>>, I>>> (phases)

Ig>, Ie>>, Ie>>> (ground)

Forward range

Direction sensitivity

0.5t0 175 A or «1) (in steps of 0.01 A)
0.25 to 175 Aor «1) (instepsof 0.01 A)
0 to 60 s or o (in steps of 0.01 s)

0 to 60 s (in steps of 0.01 s)

For ground faults
Polarization

Non-directional Directional
Approx. 30 ms 45 ms Forward range
Approx. 20 ms 40 ms Rotation of reference voltage Vief rot

Approx. 40 ms Direction sensitivity

Approx. 0.95 for Illpom = 0.3

2 % of setting value or 50 mA"
Negative -sequence quantities
3V, 31

phase (standard) or 2- phase ;
(L1 and L3)

Tolerances (phase angle error
under reference conditions)

For phase and ground faults

0.5 10 20 A or = ¥ (in steps of 0.01 A)
0.25t020 A or e 1) (in steps of 0.01 A)
0.05t03.2 s or oo (in steps of 0.01 s) Influenced functions

0.05 0 15 5 0r oo (in steps of 0.01 s) Lower function limit phases

10.0to 125.0 V (in steps 0f 0.1V) Lower function limit ground

Upper function limit
(setting range)

Setting range I¢ I
Crossblock (It1, I3, I13)

Normal inverse, very. mverse,
extremely i inverse, long inverse
Inverse, short mverse, lo ginverse

um of 20 value Controllable function

palrs of ‘current and time delay

Start criteria

Tlme control
Current cntena

by 5.

Rotation of reference voltage Vief,rot

Zero-sequence quantities 3Vp, 31

Pickup/dropout thresholds I, Iep 2 % of setting value or 50 mA"

5 % of reference (calculated) value

+ 2 % current tolerance, respectively
30 ms

5 % of reference (calculated) value

+ 2 % current tolerance, respectively
30 ms

With cross-polarized voltages;
With voltage memory for measure-
ment voltages that are too low

Vietrot = 86°

- 180° to 180° (in steps of 1°)

For one and two-phase faults
unlimited;

For three-phase faults dynamically
unlimited;

Steady-state approx. 7 V phase-to-
phase

With zero-sequence quantities

3Vo, 3Ip or with negative-sequence
quantities 3V3, 31

Vref,ror £ 86°

- 180° to 180° (in steps of 1°)

Ve~ 2.5 V displacement voltage,
measured;

3Vp =~ 5V displacement voltage,
calculated

3V, ~ 5 V negative-sequence voltage
3l ~ 225 mA negatlve-sequence
current?.

+ 1 electrical

~ Time-overcurrent elements, I>, Ig>,
Ip, Igp( irectional, non-dlrectxonal)

At least one phase current
(50 Hz and 100 Hz) > 125 mA"

Ground current
(50 Hz and 100 Hz) = 125 mAD

1.5 to 125 AV (in steps of 0.01 A)

10 t0 45 % (in steps of 1%)

v threshold:
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Displacement voltage starting for all types of ground fault (ANSI 64)

Setting ranges
Pickup threshold Vg> (measured) 1.8 to 170 V (in steps of 0.1V)

Pickup threshold 3Vp> 10 to 225 V (in steps of 0.1 V)
(calculated)
Delay time Tpelay pickup 0.04 t0 320 s or « (in steps of 0.01 s)
Additional trip delay Tvperay 0.1 to 40000 s or « (in steps of 0.01 s)
Times
Pickup time Approx. 50 ms
Dropout ratio 0.95 or (pickup value -0.6 V)
Tolerances

Pickup threshold Vg (measured) 3 % of setting value or 0.3V
Pickup threshold 3Vp (calculated) 3 % of setting value or3 v
Delay times 1 % of setting value or 10 ms

Delay times in linear range

Logarithmic inverse
Logarithmic inverse with knee

point

Technical data

7 % of reference value for 2 = Illggp
= 20 + 2 % current tolerance, or 70 ms

Refer to the manual
Refer to the manual

Direction detection for all types of ground-faults (ANS! 67Ns)

Phase detection for ground fault in an ungrounded system

Measuring principle Voltage measurement
(phase-to-ground)

Setting ranges
Vph min (ground-fault phase) 10to 100 V (in steps of 1 V)
Vph max (unfaulted phases) 10 to 100 V (in steps of 1 V)

Measuring tolerance 3 % of setting value, or 1 V
acc. to DIN 57435 part 303

Ground-fault pickup for all types of ground faults
Definite-time characteristic (ANSI 50Ns)

Setting ranges
Pickup threshold Igg>, Igg>>

For sensitive input 0.001 to 1.5 A (in steps of 0.001 A)
For normal input 0.25 to 175 A (in steps of 0.01 A)
Delay times T for Igg >, Ige>> 0 to 320 s or o (in steps of 0.01 s)
Dropout delay time Tpo 0 to 60 s (in steps of 0.01 s)
Times
Plckup times . . . Approx. 50 ms
Dropout ratio’ ; Approx. 0.95
Tolerances .
Pickup threshold 2 ;
For sensitive input ‘ 2 % of setting value or 1 mA
Fornormalinput © = 2 % of setting value or50mA"
Delay tlmes Spaaus 1.% of settmg value or 20 ms

Measuring method “cos @/sin ¢”

Direction measurement

Measuring principle

Setting ranges
Measuring enable Iejease direct.
For sensitive input
For normal input
Direction phasor @correction
Dropout delay Treset delay

Tolerances
Pickup measuring enable
For sensitive input
For normal input
Angle tolerance

Measuring method " (Vo/lp)"
Direction measurement

Minimum voltage Vpmin. measured
Minimum voltage Vpincalculated
Phase angle @

Delta phase angle A ¢

Tolerances
Pickup threshold Vg (measured)
Pickup threshold 3Vg (calculated)

It and Vg measured or
3Ip and 3Vj calculated

Active/reactive power measurement

0.001 to 1.2 A (in steps of 0.001 A)
0.25 to 150 A" (in steps of 0.01 A)
-45°to + 45 ° (in steps of 0.1 °)
1to 60 s (in steps of 15)

2 % of setting value or 1 mA
2 % of setting value or 50 mA"
3

Ieand Vg measured or
3Ip and 3V calculated

0.4 to 50V (in steps of 0.1 V)
10 to 90 V (in steps of 1V)
-180° to 180° (in steps of 0.1°)
0° to 180° (in steps of 0.1°)

3 % of setting value or 0.3 V
3 % of setting value or 3V

Inverse t:me charactensttc (ANS! 5 1 Ns)

User-defined characteristic - Defined by a maximum of 20 pairs of
SERIERER T A current and delay time values

.

Setting ranges. fiy
Plckup threshoid I.ggp
it 0.001Ato 1.4 A (in steps 0f0.001 A)

0.25 to 20 AV (in steps of 0.01 A)

Olto4soreo(|nstepsof001 s)

Approx 50 ms
Approx 1 1 IEEp

For currents gre

‘ A, corr ctdsrecﬁonahty can no lo g r be
guaranteed. .- > :

1) For Inom =1 A, all limits divided by 5.

Angle tolerance P
Angle correction for cable CT : ik A
Angle correction F1, F2 “0°to 5 ° (in steps of 0.1°)

Current value I1, I2
For sensitive input
For normal input

Setting ranges
Pickup thresholds I>, I>>
For sensitive input
For normal input
Delay times Tp>, Ti>>
Times
Pickup times
Minimum
Typical
Dropout times
Dropout ratio

Tolerances
Pickup thresholds

Delay times

0. 001 to 1 5A (in steps of 0.001 A)
0

0.003 t01.5 A or <o (in steps of 0.001 A)
0.2510175 AV or o (in steps of 0.01 A)
0to60 s or oo (in steps of 0.01's)

Approx. 20 ms
Approx 30ms
Approx 30 ms

. vApprox. 0 95 for Illnom =05

% of settmg value or

1% rated current at Inom=10r5A;

setting value oF it
3 % r ed current atlhom=0.1A

1 % of settmg value or10ms
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Technical data

Setting ranges
Pickup threshold

For I¢ Le>

For 3Ip Iig>

For Ige Lig>
Pickup prolon- Ty
gation time

Ground-fault accu- Tsym
mulation time

Reset time for Tres
accumulation

Number of pickups for
intermittent ground fault
Times
Pickup times
Current = 1.25 - pickup value
Current = 2 - pickup value

Dropout time

Tolerances
Pickup threshold Ijg>

Times Ty, Tsum; Tres.

Setting ranges / Increments

0.25 to 175 A1) (in steps of 0.0 A)
0.25 to 175 AV (in steps of 0.01 A)
0.005 to 1.5 A (in steps of 0.001 A)

0to 10 s (in steps of 0.01 s)
0to 100 s (in steps of 0.01 s)

1 to 600 s (in steps of 1)

2 to 10 (in steps of 1)

Approx. 30 ms
Approx. 22 ms

Approx. 22 ms

3 % of setting value, or 50 mA"
1 % of setting value or 10 ms

Dropout ratios

OlBriip Drops out with Gajarm

OlBalarm Approx. 0.99

atarm Approx. 0.97
Tolerances

Class 5 acc. to IEC 60255-8
59% = 2 s acc. to IEC 60255-8

With reference to k - Inom
With reference to tripping time

Oto9
Shot 1 to 4 individually adjustable

Number of reclosures

Program for phase fault
Start-up by Time-overcurrent elements (dir., non-
dir.), sensitive ground-fault protection,
binary input

Pickup of protection functions, three-
phase fault detected by a protective ele-
ment, binary input, last TRIP command
after the reclosing cycle is complete
(unsuccessful reclosing), TRIP command
by the breaker failure protection (50BF),
opening the CB without ARC initiation,
external CLOSE command

0.01 to 320 s (in steps of 0.01 5)

Blocking of ARC

Setting ranges
Dead time
(separate for phase and ground
and individual for shots 1 to 4)

Blocking duration for manual-
CLOSE detection

Blocking duration after
reclosure

Blocking duration after
dynamic blocking

0.55t0320 s or O (in steps of 0.015s)
0.5510320 s (in steps of 0.01s)

0.01t0 320 s (in steps of 0.01s)

Pickup threshold
Vgna>/ 3V0> 2.0Vt0o100.0V Increments1V
Monitoring time after 0.045...10.00 s Increments 0.01 s
pickup detected
Pulse no. for detecting the 2...50 Increments 1
interm. E/F.

Dropout ratto
Dropout ratlo Vgnd>/ 3V0>

Tolerances’
Measurement tolerance
Vgnd> I 3V0>

0,95 or (pickup value - 0,6 V)

3 % of setting vame

- Start-signal monitoring time
Circuit-breaker supervision
time
Max. delay of dead-time start
Maximum dead time extension
Action time

0.01.t0 320 s or e (in steps of 0.015s)
0.1t0 3205 (in steps of 0.01 s)

0't0 18005 or e (in steps of 0.1 5)
0.510 320 s or o(in steps of 0.01's)
0 .01to 320 SOre (ln steps of 0.015)

Tlmes
Inﬂuencx g Variables

Temp,erature inran

'pply dlrect voltage in

1 % of setting value or 10 ms

0.8 < VPSIVPSNom < 1'1‘5 <1%

23 00 °F (-5°0) Gamb< 131. 00 F

The delay times of the followmg protect\on functnon can be altered
individually by the ARC for shots 1to 4.

(setting value T = T, non-delayed T=0, blockmg T=o):

I>>>, I>>, I>, I, Inie>>, Laie>s Ipdie

Ie>>>, Ie>>, Ie>, Tep, Teqir>>, Iedic> Tedie 00

Setting ranges
Factork =
Tlme constant

Warnmg
eal.:arm’ Qtnp

Extensuon factor when s‘topped
kt factor

Rated oV rtempek ture (forlnom)

Tnppmg charactenstlc "
For (Ilk Imm) =8 :

0 VDE 0435

1) At Inom = 1 A, all limits divided by 5.

Additional functions

Setting ranges.
Ptckup threshold

Delay time
Times.
“Pickup times
with internal start
with external start

Additional release conditions

Locko t(f nal trip), delay of dead-time

f
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Voltages
Max. operating voltage Vimax

Min. operating voltage Vmin

V< for dead-line / dead-bus
check
V> for live-line / live-bus check

Primary rated voltage of
transformer Vonom

Tolerances
Drop-off to pickup ratios

AV-measurement
Voltage difference

Tolerance

Af-measurement
Af-measurement (f2>f1; f2<f1
Tolerance

Aa-measurement
Aa-measurement
(a2>a1; a2<atl)
Tolerance
Max. phase displacement

Circuit-breaker operating time
CB operating time

Threshold ASYN <> SYN
Threshold synchronous /
asynchronous

Adaptation
Vector group adaptation by angle
Drfferent voltage
transformers Valva

Trmes
‘Minimum measuring time
Max. duration - . Tsyn puraTION
Supervision time  Tsup voLTace

Closrng time of CB Tcgclose
Tolerance of all trmers :

20 to 140 V (phase-to-phase)
(in steps of 1V)

20 to 125 V (phase-to-phase)
(in steps of 1V)

1 to 60 V (phase-to-phase)
(in steps of 1V)

20 to 140 V (phase-to-phase)
(in steps of 1V)

0.1 to 800 kV (in steps of 0.01 kV)

2 % of pickup value or2 V
approx. 0.9 (V>) or 1.1 (V<)

0.5 to 50 V (phase-to-phase)
(in steps of 1V)
1V

0.01 to 2 Hz (in steps of 0.01 Hz)
15 mHz

2°to 80° (in steps of 1°)

2 o

5°forAf<s1Hz

10°for Af>1Hz

0.01 to 0.6 s (in steps of 0.01s)
0.01 to 0.04 Hz (in steps of 0.01 Hz)

0°to 360 ° (in steps of 1°)
0.5 to 2 (in steps of 0.01)

Approx. 80 ms
0.01 to 1200 S; (m steps ofO 015)
¢ > 01

Oto60s (in steps of 0 01 s)
1 % of setting value or lO ms

Measurmg values of synchro-check function

Reference voltage \&l

Range
Tolerance™

Voltage to be synchronized V2
Range
Tolerance®)

Frequency of V1 and V2
‘Range
Tolerance *)

Voltage difference (VZ V1)

Range
Tolerance Dt

Range .
Tolerance™
Angledrfference (az al)
Range :
Tolerance™

In kV primary, in V secondary orin
% Vnom
10t0 120 % Vnom

'<1% of measured value or 0.5 % of

Vnom %
Inkv prrmary, in V secondary orin

% Vnom

1010 120.% Voom -
<1% of measured value or 0.5 % of

Vnom

f1. f2inHz

fN +5Hz

;20 mHz :

kv prrmary, in Vsecondary orin
% Vnom

',10t0120%Vm,m 300

F’equencydrfference (f2 f1) R

‘0to180°'
o

Technical data

Definite-time characteristic (ANSI 46-1 and 46-2)

Setting ranges
Pickup current I3>, I;>>
Delay times
Dropout delay time Tpo

0.25 to 15 AV or  (in steps of 0.01 A)
0 to 60 s or e (in steps of 0.01 s)
0 to 60 s (in steps of 0.01 s)

Functional limit All phase currents < 20 A"

Times
Pickup times
Dropout times
Dropout ratio

Approx. 35 ms
Approx. 35 ms
Approx. 0.95 for Iz [I,om > 0.3

Tolerances
Pickup thresholds 3 % of the setting value or 50 mA"
Delay times 1%or10 ms

Inverse-time characteristic (ANSI 46-TOC)

Setting ranges
Pickup current
Time multiplier T
(IEC characteristics)
Time multiplier D
(ANSI characteristics)

Functional limit

0.25 to 10 AV (in steps of 0.01 A)
0.05 t0 3.2 s or o (in steps of 0.01s)

0.5t0 15 5 or e (in steps of 0.01 s)

All phase currents < 50 AV
Trip characteristics X y

IEC Normal inverse, very inverse,
extremely inverse
ANSI Inverse, moderately inverse,

very inverse, extremely inverse

Pickup threshold Approx. 1.1 - Ipp setting value

Dropout
IEC and ANSI
(without disk emulation)
ANSI with disk emulation
Tolerances
Pickup threshold
Time for2<M <20

Approx. 1.05 - I, setting value,
which is approx. 0.95 - pickup threshold
Approx. 0.90 - Ip setting v value

% of the setting value or 50 mA"
5% of setpomt (calculated) 5
+2.% current tolerance, at least 30 ms

Operating modes/measuring
quantities
3-phase

I 11. L, LI, 31, V, Vi, Vz, 3Vo,
dVidt, P, Q, cosqr

1-phase 1, IE: Iesens.. V. Ve, P, Q. cos @
Without fixed phase relation f, dfidt, blnary input
Pickup when Exceedmg or fallmg below threshold

value

Setting ranges

Current I, I, I, 3Io, It

Current ratio Io/I;

Sens. ground curr. Ig sens.

Voltages V, Vq, V2, 3V,

Displacement voltage Vg =

Power P, Q

Power factor (cos @)

Frequency fn=50Hz
fN=60Hz "

0.15t0 200 A" (in steps of 0.01 A
15t0 100 % (in steps of 1 %)
0.001t01.5A (rn steps of 0.001 A)

2to 260 v (in. steps of 0.1 V)

Voltage change dv/dt
Dropout ratio >- stage
Dropout ratio <- stage
- Dropout differential f
Pickup delay trme :
Trip delay time =~
Dropout delay time

*) With rated frequency.
1) At Inom = 1 A, all limits divided by 5.

1
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Technical data

Times

Pickup times

Current, voltage

(phase quantities)
With 2 times the setting value
With 10 times the setting
value

Current, voltages

(symmetrical components)
With 2 times the setting value
With 10 times the setting
value

Power
Typical
Maximum (low signals and
thresholds)

Power factor

Frequency

Rate-of-frequency change
with 1.25 times the setting
value

Voltage change dv/dt
for 2 times pickup value

Binary input

Dropout times

Current, voltage (phase

quantities)

Current, voltages (symmetrical

components)

Power
Typical
Maximum

Power factor

Frequency

Rate-of-frequency change

Voltage change

Binary input

Tolerances ¢
Pickup threshold
Current: ;
Current (symmetncal
components)
Voltage i
Voltage (symmetncal
components)
Power .
Power factor
Frequency

Approx. 30 ms
Approx. 20 ms

Approx. 40 ms
Approx. 30 ms

Approx. 120 ms
Approx. 350 ms

300 to 600 ms
Approx. 100 ms

Approx. 220 ms
Approx. 220 ms

Approx. 20 ms

<20 ms

<30ms

<50 ms

<350 ms
<300 ms
<100 ms
<200 ms
<220'ms
<10 ms

0.5 % of settmg value.or. 50 mAY
1% of settmg value or100mAD

0 5 % of settmg value or 0.1V
1% of setting value or 0 2V

% of setttng value or0. 3 W

1) At Inom = 1 A, all limits divided by 5.

Tripping time characteristic

ForI> ImotoRr sTaRT

Dropout ratio IMotoRr sTART

Tolerances
Pickup threshold
Delay time

Setting ranges
Current threshold for
alarm and trip
Delay times
Blocking duration after
CLOSE signal detection

Tolerances
Pickup threshold
Delay time

Setting ranges

Motor starting current relative
to rated motor current

Imotor sTarT/ IMotor Nom

Rated motor current Imotor Nom
Max. permissible starting time
TStan Max

Equilibrium time Tequal
Minimum inhibit time

TMIN. INHIBIT TIME ;
Max. permissible number of
_warm starts

Difference between cold and
warm starts

Extension k-factor for coolmg
simulations of rotor at zero
speed ky at sTOP ;

Extension factor for cooling time

constant with motor running
Kt RUNNING

Restarting limit

0,

Qrét.rﬂai perm

I 2
t =( ST?TUP) * Tsragrup

Istartup = Rated motor starting
current

I = Actual current flowing

Tstartup = Tripping time for rated
motor starting current

t = Tripping time in seconds
Approx. 0.95

2 % of setting value or 50 mA"
5% or 30 ms

0.25 to 60 AV (in steps of 0.01 A)
0 to 600 s (in steps of 0.01 s)

0 to 600 s (in steps of 0.01 s)

2 % of setting value or 50 mAD
1 % of setting value or 10 ms

1.1 to 10 (in steps of 0.1)

1to 6 AV (in steps of 0.01 A)
1t0 3205 (in steps of 1)

0 min to 320 min (in steps of 0.1 min)

~0.2 min to 120 min (in steps of 0.1 min)

1 to 4 (in steps of 1)

110 2 (in steps of 1)

© 0.2 t0 100 (in steps of 0.1).

0.2to 100 (in steps of 0.1)

restart = emt max perm” n

Orestart

r
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Technical data

Temperature detectors Number of frequency elements 4
Connectable boxes lor2 Setting ranges
Number of temperature Max. 6 Pickup thresholds for fnom = 50 Hz 40 to 60 Hz (in steps of 0.01 Hz)
detectors per box Pickup thresholds for fnom = 60 Hz 50 to 70 Hz (in steps of 0.01 Hz)
Type of measuring Pt 100 Q or Ni 100 Q or Ni 120 Q Dropout differential 0.02 Hz to 1.00 Hz (in steps of 0.01Hz)
Mounting identification “0il” or "Environment” or “Stator” or = |pickup threshold - dropout threshold|
“Bearing” or “Other” : .
A Delay times 0to 100 s or « (in steps of 0.01 s)
Thresholds for indications Undervoltage blocking, with 10 to 150 V (in steps of 1V)
For each measuring detector I positive-sequence voltage V;
Stage 1 -50 °C to 250 °C (in steps of 1 °C) i
-58 °F to 482 °F (in steps of 1 °F) i
or e (no indication) Pickup times Approx. 80 ms
’ Dropout times Approx. 75 ms
Stage 2 -50 °C to 250 °C (in steps of 1 °C)
-58 °F to 482 °F (in steps of 1 °F) Dropout g
or e (no indication) Ratio undervoltage blocking Approx. 1.05
o Tolerances
- Pickup thresholds
Opera}ing modes/measuring Frequency 5mHz (at V = Vy, = fiy)
quantities 10 mHz (at V = Vy)
3-phase Positive phase-sequence voltage or Undervoltage blocking 3 % of setting value or 1V
phase-to-phase voltages or Delay times 3 % of the setting value or 10 ms 5
phase-to-ground voltages A
1-phase ; Single-phase phase-ground or phase-  “g;15u¢ of the fault distance - in © primary and secondary,
phase voltage in km or miles line length,
Setting ranges in % of line length
P:;:::n?ef\i:ﬂc\i/il‘::é:« 10 to 120 V (in steps of 1 V) e Ll TP comoiatic, dropotitofa
connection and chosen ) 10to 210 V (in steps of 1 V) ; plgtecion element, via binary inp
measuring quantity : Setting ranges ~ .
: x : Reactance (secondary) 0.001 to 1.9 Q/km? (in steps of 0.0001)
Dropoqt ratior 1.01 to 3 (in steps of 0.01) 0.001 to 3 Qfmile? (in steps of 0.0001)
Delay times T 0 to 100 s or « (in steps of 0.01 s)
Current Criteria "Bkr Closed Iyin" 0.2 to 5 AV (in steps of 0.01 A) Tolerances e Moo
: : : y i Measurement tolerance acc. to . 2.0 % fault location, or 0.025 Q
Times VDE 0435, Part 303 for sinusoi- (without intermediate infeed) for
Pickup times Approx. 50 ms dal measurement quantities 30° =< @K <90 °and Vk/Vaom = 0.1
Dropo times - As pickup times - : ; : nd T : Sl L0 ot e

Tolerances
Pickup thresholds 1% of settmg value or 1V

Measured Values / Modes of

Times ; ; 1 % of setting value or 10 ms
Operatton ; 2
3-phase : 11,V,Q,
Opera g modeslmeasurmg e : Measuring method for I, V Fundamenta! wave, P:ckup when

Exceedmg threshold value or fallmg
below threshold value

3-ph;ase : : Posmve phase sequence voltage or
negative phase-sequence voltage or

phase- to-phase voltages or- Setting Ranges / Increments

: : phase-to-ground voltages Rickup thresholds
I-phase Single-phase phase-ground or phase- Current 11 for INom =1 A 0.01 t° 0.20A Increments 0. 01 A
phase voltage forINom=5A 0.05t0.1.00A
£ XS : Voltage V 10.0 to 210.00 V Increments 0.1V
ettmg ranges 7 : : Power Q forINom=1A 1.0to 100 VAR Increments 0. 01
Pickup thresholds V>, V>> forIVARNom=5A " 50t0o500 VAR
40 to 260 V (in steps ”, V). - Pickup delay (standard) 0.00 0 60.00 s Increments 0.01 s
Command delay time 0.00 to 3600 00 s Increments 0. 01 S
Dropout delay 0.00:t0 60.00's lncrements 0.01's

Function Limits :
Power measurement |1

forINom =1A
: S 0.03A
forINom =5 A ; Posmve sequence system current >
Times By 2 ; ;
Pickup’”timeS{ : #

1 %of setting value or 10 ms

Bmary mput
Dropout times:
, ; QU protection typical :
: maximum . <350ms
1) At Iiom = 1 A, all limits divided by 5. Binary Input <10 ms

2) At Inom = 1 A, all limitsmultiplied with 5.
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Technical data

Tolerances
Pickup thresholds

Current 11 for INom=1A 1% of setting value or 10 mA
atINom = 0.03 A
2% of setting value or 20 mA
at INom <0.03 A
1% of setting value or 50 mA
atINom = 0.25 A
2% of setting value or 100 mA
at INom <0.25 A

for INom=5A

Current |1 (symmetrical
components) for INom =1 A
forINom=5A

2% of set value or 20 mA
2% of set value or 100 mA
Voltage 1% of set value or 0.1V
Voltage (symmetrical components) 2% of set value or 0.2V

Power 1% of setting value or 0.3 VAR
Times 1% of setting value or 10 ms
Influencing Variables for Pickup
Values

Auxiliary direct voltage in the range from 0.8 < VPS/VPSNom =< 1.15 1 %
Temperature in the range from 23.00 °F (-5°C) <®@amb
=<131.00 °F (55 °C) 0.5 %/10K

Frequency in the range from 25 Hzto 70Hz 1%

Harmonics :
up to 10 % 3rd harmonic 1%
up to 10 % 5th harmonic 1%

n A (kA) primary,
inA sec,ondaryofin % Inom

uri rents

I Do dis g
Posutlve-sequence component L

1010200 % Inom -

In kV primary, in V secondary orin
% Viom ;

10t0 120 % Viom
1% of measured value or 0. 5 % of
- Voom
In kVAr (MVAr or G\IAr) pnmary and
in % of Snom. ! :
010120 % Spom™
- 1%0f Snom
: -and /],

Tolerance? : ; i

. for VIme nd Illnom 50 to 1?0 %
and |sin.@] = 0.707 to1 wnth

snom - ‘[3 Vnom Inom

1 % of measured value or-0.5 % Inom

cos ¢, power factor (p.f.)

Range
Tolerance®)

Frequency f

Range
ToleranceV

Temperature overload protection
O/O7ip

Range
Tolerance®

Temperature restart inhibit
OO Trip

Range
ToleranceV

Restart threshold Ogestart/OL Trip
Reclose time Treclose

Currents of sensitive ground fault
detection (total, real, and reactive
current) Igg, Itk real, JEE reactive

Range
ToleranceV

RTD-box

Synchronism and voltage check

Time window
Frequency of updates

Long-term averages
of currents

of real power

of reactive power
of apparent p

Report of measured values
Reset, automatic !

Reset, manual
Min./Max. values for current
Min./Max. values for voltages
Min./Max. values for power

Min./Max: values fo
protection . =

Min./Max. values for mean values

Current asymmetry

Voltege a'symmetr'y,

Voltage phase sequence
Limit value monitoring -

1) At rated frequency‘

Total and phase segregated

-Tto+1
2 % for |cos @| = 0.707

In Hz

foom = 5 Hz
20 mHz

In %

0 to0 400 %
5 % class accuracy per IEC 60255-8

In %

0 to 400 %
5 % class accuracy per IEC 60255-8

In %
In min

In A (kA) primary and in mA
secondary

0 mA to 1600 mA
2 % of measured value or 1 mA

Seesection “Temperature monitoring box"

See section “Synchronism and
voltage check”

5,15, 30 or 60 minuets
Adjustable

L 1dmd, IL2dmd. Ii3dmd. T1dmd in A (kA)
Pymgin w (kw, MW)
Qdmd in VAr (kVAr, MVAr)

in VAT (kVAr, MVAr)

3 Wlthvdate and time

0to 143¢ mm)

Time frame and starting'timé adjus~

‘Iu. Iia, Iu.

Iy (posn'uvesequence component)
voltages Vu-s, Vize, Vize

190 ; Siemens SIP - Edition No. 7
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Technical data

For all types of networks

Recording of indications of the
last 8 power system faults
Recording of indications of the
last 3 power system ground faults

Resolution for event log
(operational annunciations)

Resolution for trip log
(fault annunciations)

Maximum time deviation
(internal clock)

Battery

Maximum 8 fault records saved,
memory maintained by buffer
battery in case of loss of power
supply

Recording time

Sampling rate for 50 Hz
Sampling rate for 60 Hz

Meter values for p
Wy, Wq (real and
demand)

Operation

1) At rated frequency.

Up to 7 digits

Display range
Criterion

With the option of blocking affected

protection functions Overshoot of an adjustable current

threshold (BkrClosed Ipyn)

With one or two binary input

Phase rotation field check,
operational measured values,

1ms circuit-breaker/switching device
test, creation of a test measure-
1ms ment report
0.01% Time synchronization DCF77/IRIG-B signal

(telegram format IRIG-B000),
binary input,

Lithium battery 3 V/1 Ah,
communication

type CR 2 AA, message "Battery
Fault” for insufficient battery charge

4 (parameter group A, B, C and D)

Number of available setting
groups
Switchover performed

~ Via keypad, DIGSI, system (SCADA)
interface or binary input

Total 20's
Pre-trigger and post-fault recording
and memory time adjustable

Depends on the binary inputs and
outputs
Programmable

Feedback; close, open,
intermediate position

Smgle command !
double\command T;
‘common or 2 tnp contacts

og ‘ graphuc |nput tool -

Number of switching units

1 sample/1.25 ms (16 samples/cycle)

Interlocking
1 sampIeH 04 ms (16 sampleslcycle)

Circuit-breaker signals

Control commands

Programmable controller CFi
Local control ‘

Units with small display Contfél via menu, :

Units with large display

Remote control

Commumtles )
relating to el
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1

1
Fundamentals -/

In 8DA/B switchgear, two different types of operating mechanisms are used for the
three-position switches, either a spring-operated mechanism or a slow motion
mechanism. Different times apply to the electrical activation of the motor.

These different control times must be stored in the respective motor control unit used.
Then necessary information is given hereafter.

Motor control by MCU

If the motor is activated by means of an MCU-MH, no particularities must be taken into
account for adjusting the control times.

All relevant control times are already stored in the MCU-MH at the factory, so that the
different motor operating mechanisms for spring-operated or slow motion mechanisms
are optimally activated.

Only the inputs and outputs of the MCU-MH must be connected in accordance with the
following list:

- Application of motor voltage

«  Application of control voltage

. Connection of feedback inputs

. Connection of command inputs

«  Connection of release input

«  Connection of motor to control output.

For further information, please refer to the associated schematic diagrams as well as the
technical description 953-0071.9 of the MCU-MH. g

The associated links are given in chapter 5 of this document.

Number of document: 867-9011.5 Siemens AG, IC 4y MS Page 3 of 11
Issue: October 17, 2012 Mike Schwanz / Jorg Hilse
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3 Motor control by SIPROTEC

SIPROTEC control commands: Direct activation
Command types:

Disconnector = Double command, 1-pole

Earthing switch = Double command, negated, 1-pole

dire

- |nformation s R  Quelle
KNummet _Langtext Ty | BE FIC] BA LED
Device : ' % ® [ *
__PSystemDatal T = =
__Dsc. FaultRec. S : T
e - - : : 5
: em.Supery selals % 5
it St S HEY B ki
UnlockDT Unlock data transmission via Bl IE X
Betan) Discon 41 Command Disconnector - R_D2 Ad X X
Control Device Discon Q1 Command Disconnector -Q1 DM_S [X1 KG X X
EarthSw Q8 Command E arthing Switch -8 BR_D2N EB X X
i Ak EarthSw Q8 Command E arthing Switch -Q8 DM_S |X3 KG X X
, Procees Data I D R s - F—— £y ™ s
Setting times for direct activation:
. g Moni 4 Feedback
Operating i Output time | Seal-in time e B s
: Function monitoring time
mechanism [s] [ms] Is]
Disconnecting 12 see 15
€ e function table 1
0
=)
25
s
o g Ready-to-earth / -
n earthing 12 15
; table 2
functions
Siemens AG, IC Ly MS Page 4 of 11

Number of document: 867-9011.5
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Activation
Operating version DIGSI settings
mechanism

Function

Veriegebeg Zatsn|  Schleichantrieb Direktansteue
,.Zehmﬁ:w‘.» ST A B O I e e e it v o ,E
i . 4 | Ausgabe [1/10s} | 1204 i
Direct activation papmnllos s e e
| Nachlauf (1710} , = Tabelled .- .
| Riicknelde: ~ o e
Disconnecting | s 1104, = :
function i SR |
: Bg&bﬁsaﬁ g i Impulsausgabe - I

Direct activation

Slow motion mechanism

Ready-to-earth /
earthing
functions

Number of document: 867-9011.5 Siemens AG, IC LWHMS Page 5 of 11
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Table 1 Table 2
Seal-in times for Seal-in times for
disconnecting function ready-to-earth / earthing functions
Auxiliary voltage Sea{;Ti]nS]t Ime Auxiliary voltage SeaE;LnS]t Ll
DC 24V 100 DC 24V 100
DC30V 0 DC 30V 0
DC 48V 100 DC 48V 0
DC 60 V 100 DC 60V 100
DC 110V 100 DC 110V 100
DC 120V 100 DC 120 V 100
DC 125V 100 DC 125V 100
DC 127 V 100 DC 127 V 100
DC 220 V 100 DC 220 V 100
DC 240V 100 ' DC 240V 100
DC 250 V 100 DC 240 V 100
AC 110V 100 AC 110V 100
AC 120V 100 AC 120V 0
AC 230V 100 AC 230V 0
Number of document: 867-9011.5 Siemens AG, IC LW S Page 6 of 11

Issue: October 17, 2012 Mike Schwanz / Jérg Hilse



SIEMENS

SIPROTEC control commands: Activation via MCU
Command types:
Disconnector = Double command, 1-pole
Earthing switch = Double command, 1-pole

P SIS i Quele Ziel -
Nummer : Displaye)a‘ < Langtext Typ BE FiC BA LED | Puffe c ST
Device : b * '
P.System Data 1
Osc. Fault Rec. SR
PSystemData2 P = :
Bipabei = =
easurem.S : * -
Cotrt Authority T sl
; S G T s3] ia Bl {E. X
- Discon Q1 Command Disconnector -G1 BR_D2 |_|Ad X
Control Device Discon Q1 Command Disconnector -Q1 DM_S |[X1 KG X
‘ EarthSw Q8 Command E arthing Switch -G8 BR_D2 __|A6 X
EarthSw Q8 Command E arthing Switch -G8 DM_S [X3 KG b
Setting times for activation via MCU:
: : Seal-in Feedback
Operating - Output time : A :
: Function time monitoring time
mechanism [s]
[ms] [s]
Disconnectin
el 0.5 0 15
S E function
=
o c
©
3
o g Ready-to-earth /
n earthing 0.5 0 15
functions
Number of document: 867-9011.5 Siemens AG, IC LMV,MS Page 7 of 11
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Activation
Operating version DIGSI settings
mechanism
Function

Activation via
MCU

Disconnecting
function

Activation via
MCU

Slow motion mechanism

Ready-to-earth /
earthing
functions

Number of document: 867-9011.5 Siemens AG, IC MS Page 8 of 11
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4 Motor control by conventional control

The settings of the time relays for motor control with conventional control are given

hereafter:
Operating Activation
mechanism version
Multifunctional
time relay:
3RP1505- :
1BW30
Default: B rackfallverzogert
OFF DELAY
= AN DZZZ7777777777777)
2 100ms Function: "B" mﬂ’s’“’
G -K13T OFF-delay BIA2
@
£ see
15 table 3
°
S
S Default: riickfallverzogert
0.9, OFF DELAY
200ms Function: "B"
-K14T OFF-delay
see
table 4
E Wischer ein
IMPULSE ON
1.5s Function: "E"
2l ON impulse

Number of document: 867-9011.5
Issue: October 17, 2012

Siemens AG, IC MS

Mike Schwanz / Jorg Hilse
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Table 3 Table 4
Settings for -K13T Settings for -K14T
Auxiliary voltage OFFmds?lay Auxiliary voltage OFI[:mdS?Iay
DC 24V 250 DC 24V 250
DC30V 200 DC 30V 200
DC 48V 200 DC48V 200
DC 60V 250 DC60V 250
DC 110V 250 DC 110V 250
DC 120V 250 DC 120 V 250
DC 125V 250 DC 125V 250
DC 127V 250 DC 127 V 250
DC 220V 300 DC 220V 250
DC 240V 250 DC 240V 250
DC 250 V 250 DC 250 V 250
AC 110V 250 AC 110V 200
~AC 120V 250 AC 120V 200
AC 230V 250 AC 230V 250
Number of document: 867-8011.5 siemens AG, IC LMY MS Page 10 of 11
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5 Further documentation

Further information about the different control concepts of the motor operating
mechanisms (slow motion mechanisms) is available on the Intranet at the following links:

Technical description MCU-MH (part number 953-0071.9)
https://intranet.wssOZ.ptd.siemens.de/contentlooom 122/GIS Common/953-00719.pdf

Schematic diagrams of 8DA/B

https://intranet.wss02.ptd.siemens.de/content/M—
Products/engineering/Webparts/_startpages/8da_en.aspx

https://intranet.wssOZ.ptd.siemens.de/content/M—
Products/engineering/Webparts/ startpages/8db_en.aspx

Example diagrams for motor control systems (MCU-MH, SIPROTEC, conventional)

https://intranet.wssOZ.otd.siemens.de/content/M—
Products/engineering/Webparts/ startpages/nxplusc_en.aspx

Category: "Example diagrams for motor control systems”

Number of document: 867-9011.5 Siemens AG, IC LM MS Page 11 of 11
Issue: October 17, 2012 Mike Schwanz / Jorg Hilse
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7 1o Next W&I7aA1N 1ATE
:// 4 1 a Cs o 6 o v ai o 2
8. A1nt a4 Device ANTULBY 3 asasiusuuvanafeidulen aentiunld
Taadanuisaniivaalianiulasaas Siemens

4.2 nstsuauldanuldsunay DIGSH
1. @1lsunsy DIGSH azwaiumiisnensgly 4.6

b

Press F1 to get Help.

g1l 9.6 neiusiulfaulilsunsu DIGS! 4
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9 anntiu AANT File uiai@an New... wiiana Ctol+N aainallngalul AagLn

[ v ' [ d
1.7 aziaaiuuiisiglud Az 9.8

evice  View  Options

Open.
Delete...
 Reorganize...
: Managz.
. Arcl'me.

Retrieve...

Page Setup..

Previous Fife

Creates a new project or a new i
e i

g1l 4.7 AnsEusuldenllsungu DIGSI 4

v
o

3. satelluges Name: Wuiilfadn Trial Asgil 9.8 aanidu Adn OK

User pi ec\fé ! Libiaries'l

@ZDUZM 01_CFC C\Slemens\DIGSI4'\Manager\Euamples\zdt04 011
Zen04_01_CFC C:\Siemens\DIGS|4\Manager\E xamples\zen04_01
ZEs04_01_CFC C:\Siemens\DIGS14\Managert\Exampleshzes04_01
ZFi04_01_CFC C:\Siemens\DIGSI4\Manager\E xampleshzfr04_01
AZIt04_01_CFC  C:ASiemens\DIGSI4\Manager\E wampleshzit04_01

Tops

l Project 0o [

{7 F Litsany

Storage location (path):

ﬁ\Siemens\DlGSld\Dd'PRDJ Browse... 1
0K . Cancel 1 , Help 1

gﬂﬁ 4.8 N133uAuldauldsingn DIGSI 4

4 aswuiuntinsnelud aanidu ARnae 1den Insert New Object vaan SIPROTEC

device ﬁdgﬂﬁ 4.9
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. Device catalog

cut cubx
Copy ' culec
Paste .
Delete .
InsetNewObject _ SIPROTEC device
Configure DOSDIGSI - : - Existing V3/V2 device
Configure DIGSI ... . - - Modem Connection
Folder ‘\ i IRC combination
Device -» DIGSI (Plug &t Play)... Channel switch
Import Device ... ' - :
. ;v Update process bus datz : Ex:‘stmg ‘B Tem
 nport process dats.. - IEC 61850 station

 Object Properties...  Alt+Return

i e

517 2.9 nsiusiulfamlilsunsu DIGSI 4

5. aznuiuutisielu fagf 9.10 lulassauiiaziden Device Aa 7SJ645

" T Folder

Parameter set vetsion:V4.73
Distance protection and (local) control,
integrated graphic display, housing 1/2 19"

g1l .10 nsEuFululsunau DIGS 4

2l Properties Wignéiesmnadiadfasiunuunateifadduldnululasanu

e 5_

i
HAaAilu 7SJ6452-2EA91-3FD7/DD
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Properties - SIPROTEC device

11. Pot B
12. Port C, Port D
13. Function 1

14 Function2 . , !P'DisQuadﬂ.-»UiphlwithPS@hFa@}

15. Function 3
16. Function 4

‘3‘1.|'Vl .11 mmumu’mm‘iﬂmmu DIGSI 4

7. anifunanaanii Device Manlisednld @en Initialize device... Vagulit 9.12
zlaafiuntinsng ﬁ"agﬂﬁ 413 ANt lAen PC interface: limsafiupeniiawned
ga091 Taganunsaglian Device Manager nalupeniiaineivesis e
Aenudnliinan ok (luduneuiiaziecdandansufiameiiu  device 1

a £ 1 3 d” o a q’/’ 3 a
(Fe11998NAY LAZIURABUUAZNINENATILLINAT] LAEI)

Cenfigure DG4 ..
Start Reydisp Evolution.

Read outprocess dats
Create yarisnt

Export desice...

Import Device ..
Update parameter set..
Update process bus data
Import precess data..

Object Propesties...

s i
Initiafizes the device

§1J1'7"1 4.12 nstruAuldanllsunsy DIGSI 4
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| -[Ionnection plo'peuties

» lmporlanl o
o . The device can only be mxtuahze if it is reclly lmked to the PC
{* Direct - | lviathe font serialinterface.
e | - | | Data stoted inthe dev:ce wil beov rwntt |

£ Hoderm conn
£ PRADFIBUS FMS .
e - . ' . ?rame:;
{ H5405

PC interface:

g1l .13 AnsEuduldeulilsengu DIGSI 4

4.3 N15AIATNIE U DIGSI 4
1. FaAIn1Eaad PC device fazidanseitiadiasiuuuunatateiduldnu

] 1 v v
TnaAanu277 Device e lFseAn1s anniiu @an Object Properties

Ctrla X
s C
Cel=¥

Delf

* Configure DIGSI4 ...
 Start Reydisp Evolution...
Start Reydisp Manager ...
Initialize device...

DIGSI -> device...

Read out process data

Create variant

Export device...

Import Device ...

Update parameter set...

Update process bus data

Import process data...

Object Propetties..  AltsRetum

Displays properties of the selected object for editing.

[ v
g .14 NNTAIAINTEN

> #enlUfi DIGSI Manager wazlutdasaes PC device language: @ennne LA

pNgieanis AsgLn .15
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\Senm\ﬂiﬁSl&WPR_OJ\Tﬁul\P?DI\GV\SD\WMGMI

. Cotdogpath: \Semens\DIGSI4\Manager\P7D\Geratyps\7SAB31\V4_7

Systemberachy: Tl /Folder /TSAG3I VA7

|
B
b

Device
EN100:Modul 1
P.System Data 1
Osc. Fault Rec.
P.SystemData 2 ik
0 out
0 TRIP ouT
; 01704 >BLK Phase 0/C SP
P 01718 >BLOCK1>>> SP
L >BLOCK I>> SP
SBLOCK 1> 5P
O/C Phase OFF 6UT
0/C Phase BLK out
0/CPhL1PU ouT
0/CPhL2PU ouT
| 0/CPhL3PU ouT
B 15>> picked up ouT
i 1>>> TRIP ouT
| ouT
| GuT
> picked up ou
> TRIP ou
>>> Time Out ou T
3
e e G R

Device, General
EN100-Modul 1
P.System Data 1
Osc. Fault Rec,
P.System Data 2

SBLK 50/51
1718 SBLOCK 503 5P
G721 >BLOCK 502 SF[H

50/51
50/51 PH BLK
50/51 PH ACT
50/51 Ph A PU
0/51 PhB PU
0/51 Ph C PU
0-3 picked up
50-3 TRIP

50-2 picked up out
50-2 TRIP out
50-1 picked up ouT
50-1 TRIP ouT
_150-3 TimeOut out X

(n) B1dan PC device language 111 English(US) azuansdayanualluninsgiu
2839 ANSI

3UN 1.15 N1eFsAINEN
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D

3. a nduazlaafutsig A99UN 9.16 1iean OK HueWETaAUNTFIAINTE

5.

a

PC Device

» System hierarchy: .

Objmpmpenies (3100:32832)

Parameter set version: g - =
: : . . PO dewce language changed sucn:essfully
: PC device lanquage: j . The changes will not take effect until you exit lhe
: piopetties dilog with OK.

51" 4.16 n3rIAINEN

famn1aeaalilsunsy DIGSI 4 TaanisARNT Option LTLOMLALAIULY
=

os: A " o
a1N1u 1aan Customize AITLN 4.17

kTl

ar-anet BEMIN2

Confugure DOADWSSE
Configure DIGSHZ ..

Ttart Reydip brclution..
Start Reydisp Manager ..

Factory seting
& Import data

5UN .17 n19FsANEN

d v 3 =y
AANNIHIATHNABNNIT AINUYE AAN OK
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Customize

gﬂﬁ .18 N1IAIANNIEN

6. Tsunsuazgnile Aniuilalusunsw DIGSI 4 unnud

o

7 wlasunisn1ed Device Tnadinlisaginanl Gadlasiunuumanaiaiduld

411 flew a1ntiu W@en Language Asgin 9.19

| E[ﬁ Offline Select function

G2 Settings ({# Device Configuration
Annunciation # Masking IO (Configuration M...
Measurement @ Default Display
Oscillegraphic Records i Control Display

§Hcrc

&5 Power System Data 1
;-A;?jSetting Group A

24 Oscillographic Fault Records
% General Device Settings
@Time Synchronization

7 Interfaces

519 9.19 N9AIAINIEY

.4 N9HIATENe 9 Livadaidng Device

v
o

1. d@nlliidagdnenl Graddesiuunumaiefaiduliam) Ma1eeAll 11nazian

[

Fumiihsinalua fagin 9.20
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| % Difline
" Direct
CUse

¢ Madem connection

31l#i €.20 n9raAnsine] Livedaiding Device

2. a1niiu 1aan Offline AaAAN OK

3. sednej irnaziaavtinsinglua dagUil .21 aantiu @enluy Setting udiaiden

b

Device Configuration azintinfnslusidiuun T941 Functional Scope gLy

a

v
&

422 Iae 131Anssealesdundeanisld nraluiidunuen widuiulaseauil

TigiastFuAlavisdy sz lE WS T unLEsapn 15 uan

Y
£B Annundiation
NqMeasurement
=4 Oscillographic Records

& & i P o ;
g1 4.21 n3saAsineNeding Device
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DIGSE device . Cancel 1  Help ! >

51/l 1.22 masispsineivesdaiing Device

1 v
4 dlesaAEauiesuialinan OK

5. WnlU7 Marking 1/0(Configuration Matrix) aztaariumtiisn pagiin 9.23 Tnelu

Marking I/0(Configuration Matrix) azutiiilu 3 daulvey An

a. | = Information

B, S

c. D

. o v a Ly ar c o v
Display text azUaAIN N8 184 adilasiuiuunataariduld

N

Long text azldnei Event Report

a I

Type Aatiin0dayatiu

]
o a

" P .
= Source ARATUEUNEUNAININ Matrix

Bl Ag Binary input

F A2 Function Key

S e Goose a¢lu Tadlasiuuuumaneferfduliau fu
75J6452-2EA91-3FD7/0D dielaiftarignil

C Aa CFC

- Destination ludtysunuiisndsaanain Matrix

BO Aa Binary Output

LED Ae LED 199 Twaghlaafuuuumanaiariduldanu
Buffer A8 Even log ,Trip log

C fa CFC

D Aa N1969AN Display
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Press F1 for Help. -

g1l 4.23 nMsrvAnseivedading Device

6. \lassAnielu Marking /O (Configuration Matrix) La3a4&7 1814 F9AN

Control Display waz Default Display tialfiutinaaes Fiadilasiuuuuvane
Warsdulifauiiu wans sneauranfiadnis laaniinsngaas Control Display

waz Default Display tanalugil 9.24

Press F1 for Help.

517 1.24 n9sisAsineivedading Device
v ! 1 v ¥
7. antuadnlUf CFC azmufuniindnasaglii .25 udasinnisss CFC Auunng

Tpen1sARNIIILAILARN Insert CFC chart
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Annunciation
¥4 Measurement
& Oscillographic Records

Insert CFC chart
L - Compare parameters...

.25 nseaAsneadading Device

71l%

1 v v
o

8 anntA@nIan 7 OFC Misssdunnlval uiaiden Object properties... Wiz

\aruvtisinalval Aagl 9.26 nazainsssTe CFC Fannuiingineil

: e e S P S ‘
T
Technological path: F*"*'_“W »
Soxage bestin o ot ENSeuereDESHOFONs =

Date created: 09/13/2016 09:35:44

{ast modffied: 09/13/2016 03:35:44

Commert:

I~ Wite-protected

e

T T

iiadaiing Device

g1l 4.26 M

T
o

FHIANBING

]
o

v L4 ! v [l
o anviusuiianani OFC lmifisnainedunn aziaatiumiisinglua AU .27

qa// { a v ¥ a v A
TAEATNITD AIANARAN Iﬂﬂﬁﬂﬁl’aﬁﬂ’]?'ﬂqﬂﬂ@@ﬂLﬂﬁlsLuLLﬂ‘LlsmF;lﬂJ@
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@ Base Logic

@ Command Module
& @ Compariscn

@ Counter Value

- @ Memory

- @ Status of Informaticn
£ @ Time & Clock

@@ Type Convertor
@ Othes blocks

e

31t 4.27 masAfivedadiig Device
10, Wlagarnadadussasudn AanT Option WA2LAAN Optimize Run Sequence. ..

dl v a ° o o v 1 v o dl
waliiaaan mmumummu‘lmmmnmm ﬂﬂgﬂ‘l’l 6.28

7 vig

Custemize
Clost Tomiat neconnections
Delete Textual Interconnections...
E? :umm Synchrnize AS-wide interconnections
(;Q Bxelog: Logi..
& @ Command Module Chart Referente Data St &R
;:;m,,m“ e
23 o -
5 et im0
(5@ Other blocks
T soota [Boos | Fisem i
s .
~ e 4 Enany e L SR
o data fiow. = et 1 MW_BEARE CFCIT) {Start}
=] :/I 1 1 nﬂl ] ¥ ] .
E‘IJ‘VI %.28 ﬂ’]i‘ﬁlﬂﬂqﬁlﬁd’lLWﬂﬂ\‘lLﬂﬂ@] Device
o e e 4 Ao o : y
11. 97nuU AaNN Compile TQ@%U?LQMLLQUM?@\‘IN@ ﬂ\‘ig‘ﬂ 3.29 t{a Compile LLA1

1343 error WWinatlanihmA19ues CFC
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& @ Arithmetic
@ Base Logic
i@ Command Module
& @ Compariscn

$7.Q Counter Value

- @ Memary

@ Status of Informaticn
@ Time & Clock

5@y Type Convertor
@ Other biocks

Sheet 171 MW _BEARE CRC{TY (Sian)

4.5 n1sdedays 1i1g Device

1. anmiu naunnindhsinelugli 2.30

A2 Settings
34 cre ce, Systemlogic

& Annunciaticn S Hintericcking

¥ Messurement J8set paints

4 Oscillegraphic Rezords

3

51lN 4.30 nsdediaya 1ing Device

Press F1 for Help.
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| TetSode
Siick Data Tranwrizsion
e LDy

Restart

: 4
Resoure Meter.. e, Systemlogic
Operstional Status... ccking

+ Set Date anid Time. o

Downloads current setting to.

517 .31 n1sdediaya 1ing Device

AANT Device fiagfnuun u§aiden DIGSI -> Device Asg 1.31 (ludunewil

Eagin19lanfAn At sz uIaAaNNaLRasiay Device)

o

3. 14 Password (@ Password Wwsnfe 000000) Aagiln 4.32 aantdis adn OK

a4

} DIGSi - Trial / Folder / Folder / 7S1645 V4.8/751545

CFC charts.
ificrcan
ZHDevice, Systemlogic
ZHintericcking
4 Measurement ifset points
4 Oscillographic Records

{ Emer Pazsword

Password for parameter set

517 .32 n1sdadiaya 1ing Device
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554 Oscillographic Recerds

51/7 .33 n1sdediaya 1ing Device

4. anntis azfiutivincluidunn segUil 4.33 WiRen PC interface: liignéias fa
wnenanalEluiien 4.2 ufa Aan OK
5. andunendnedul azinlitdsunsuisdeulunenfiomes dadilllu Swd
fastunuunate et duldanu
4.6 saasreamaidaulisunsuniuaunaanly LED ui Tuadidasiuuuunans
Nanduldau (lWnsengu)
delifiunimannieiy Amaseadaulilsunsuusindading Device
1. ﬁ%ﬁ’]ﬁyuﬁ’lu AN Tiadie 1.2
2. antudinansaAni Marking /O (Configuration Matrix) W&2@319ngs Matrix
g omnlud WennsAAnIaN W@an Insert Group — in front... (L‘ﬁﬂlﬁdﬁﬂﬁiﬂmﬁm)

pagiln 9.34
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Press 1 forHelp,

g1t 434 fedinsdeullsunsuaruauuaenty LED wih Sinddesiuuny

vanaeriduldan (Insenwsu)

3. anNUUAzIa AU ANAITUT 0.35 F9AN Short text: WAT Long text: AW

UG

Fa9n17 waaman OK

Fai
el e e

Presz F1 falp. 7545 VOIEL04 Offh i

g1l#t .35 et mdauldsunsuasuguuasalyl LED wih iadilesiuuuy

paneieriguldan (Wnsewsy)

o

s, o : -
4. /1NN ARNTNLLALABN Insert Information... mgﬂ‘ﬂ %4.34

Vo

5. avwariuniinene e fasUn 1.36

k)
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Indications, Commands, Measured V alues, Metered V alues
i| [select and drag to matrix):

Annunciations

Control without FeedBack
Control with FeedBack
Measurement
PowerMeter

7171 .36 Aradnadaullsunsuasuanuaanlyl LED with Tuadilasiuuy

vianeiariduldenn (Inszniv)

WnlUlulusm Annunciations  W&aLaen Tagging  w&aan Internal  ON/OFF

(INtSP) W17 Matrix Ma1a31918 a7uau 2 Afe Aesl 9.37

4

Bl

FInt 5P 00

|

[ {imsPoot

(R T
D B e O R
G O e et O R
Paladaia

Intermal ON/OFF intSP)
Irtemal Open/Close (In'SP)
4L Inteinal 0= not vald (IKDP)
43 Intemnal 0= intermedate (IntDP_I)
Changer

Prasz F1 for Help,

g1 4.37 Faedransdeullsunsuatunuuaanl LED wil Protection Relay

(lnszwau)

W1 luluum Annunciations  W&21dan Single Point (SP) w&aan dinlda

Matrix 7191851918 41121 5 A59 F93U7 .38

U
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Indications and commands only ]

Iformation Source
p Fl

| Indcations, Commends, Measised Values, Metered V ahues
| (seloct and diag o :

{| {Enhyinto Buller: ON/DFF

Press Fl for Help,

5171 .38 Aaadnadeullsunsuasuanuaenivl LED wilh Tadilasiuuy

wanaettuldany (Innseniv)

wSladie lnasuilianantensieanisuiile AL 9.39

3 DIGSI- fettings - Masking 1O (Coefiguration A
File Edi

Triat/ Fodec / Folder | 781643 VA /781645

7% ¥ Hindications and commands only i

irlomaiion [ 5o
Number Display text Long tet Type. 4 £ CBOLE Bufer CT D TON
0isiT| icio
ot T LED 1 TSP
| top top TniSP.
LED ED. P
TestLED 37) £ P
i) €D P
LED )
LED LEDS
evice, b 2 S ¥
P Syl 1 5 T
. Faul Rec, i
..P.Sustem Dat E:
% : 7 i
< MedpsemSupery § .
Fi O3k 3B
Coil 5 - 1
< x i3
13 !
- :
L. Qemand meter
MinMa
e Poris i
S e
e T T : o I S i
Thesh Swich 4~ S 3 S
Press F1 for Help. 5 o e

717 .39 sredinadsullsunsnasuanuaenlyl LED wih Tiadiaariuuuy

vangaituldarn (lwnszwiv)

ANURALANGNEY U3 Bl BO waz LED TannsAanaan waziaan Delete

configurations at Binary inputs 11714 3 4 #3317 9.40

140



R o T O O
S IR LR e A R T T R n-.-ﬂﬁlﬂﬁﬂlmli b

R E e I O T R R O e D e e e e e e e e e e
5 0 e e e T R e R R N R e IR e e e e e
) S T R N e R R R i
B O W e e R R R R R R

B O D B

B R R

‘a‘ﬂw 4.40 El’l’ﬂ?_l’Nﬂﬂ?L‘ll?_IuIﬂ‘a"LLm‘Nﬂ’J‘LIﬂuﬂaﬂﬂiw LED utih Twasiilasiuuu

pareRariduldann (lWnszndu)

Source
Disgloytew [ 1 Type { TFIC = 80 Bult

b - : 1:23:4i516.718/9110/11{12.13 14[15:16{17{18:19} 1123} 4}5:6{718i8{10in 2B M O STT: {CID
T
7

TestLED.

Device, Geneial
P.System 1

Reg,
- PSistemData2

7 : :
F. i it
Gt Author i 5 S P

s

St i
Thiesh Switch 7

e

FiessFHmHﬂp 7506457 NOYRLOY - Offline | T

ﬁﬂ‘lﬂ .41 WQ’E]H’NWWL?IEIHI‘IJ?LLH?Nﬂ’JUﬂNV@‘ﬂﬂVLW LED wfin ?L@Hﬂ@dﬂuLL‘U‘U

vanedaiduldary (lnnsewiu)

11. nA Save
12. Uantingng Marking 1/0 (Configuration Matrix) &2 Lila CFC
13. #5139 CFC nad uBaufily e 1w CFC_Test LED asgilf 9.42
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Z Dm Un&!folﬂalidd«l Tsisds VlmS(S

;g Device, Systemlegic

Efintertocking
Elset points.

& Oscillographic Records

sk Lol

" ; -
‘I‘IJ‘V] %4.42 ﬁl’Jﬂf;l’Nﬂ’]ﬁ‘mﬂuiﬂi‘LLﬂi‘Nﬂ’JUﬂﬁJﬁ@ﬂ@11’\] LED wiin ?Lﬂﬂﬂﬂ\‘muLLUU

nanefaiduldaru (Insenwiy)

14. aqniiis @enlulilersy Run Sequence miﬂ‘w 1.43

PLCX BEARB [Stow PLC) 0 - Runtime group
.G Allblocks ol PLCBEARS (FastBLC) Set peintsil LOWER_SETPOINT 2-
)@ Aithmetic - 5FS.BEARS fintertocking] Set pointst2 LOWER SETPOINT 3/
@ BaseLogic Set peints\3 LOWER_SETPOINT 47-
3@ Command Medule Set pointstd OR 5/-
- @ Comparison Set pointsiS UPPER_SETPOINT 6/-
5@ Counter Velue Set peints\6 UPPER_SETPOINT -
- @ Memory Set pointss? UPPER_SETPOINT 8-
) ‘ ‘Status of Informaticn Set peints\8 UPPER_SETPOINT 9/-
& @ Time & Clock Set peints'9 ABSYALUE 107-
1@ Type Converter Set pointsi10 UPPER_SETPOINT -
- @ Other blocks Set peints\ll ABSVALUE 12/-
Set pointsi12 UPPER _SETPOINT 137-
Set pointsi13 UPPER_SETPOINT ;-
Set peintsild ABSYALUE 15/-
Set points\15 LOWER SETPOINT 164+
& o [Bom  Bove |
I L
T~ Fndrealiter _}g 5 e - v
memuwvdakmm o (W BEARE CRCTes (ED

5‘1J‘Vl %4.43 m@m\‘immﬂuiﬂnmmmmwmm“LW LED Wiin Tadiaeiuuuy

narewaituldan (IWnsensy)

15. $inel W17 CFC_Test LEDPLC_BEARB [Fast PLC] #4951 .44

a
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(953 xiEnl 2
~T] MW _BEARB [Meazurement Precessing] Ce
T PLCI_BEARS [Slow PLC) (5 CFC_Test LED Runtime group 1/-
-0

— &4 CFC_Test LED
- [) SFS_BEARB (Interlocking]

Aimpeiiii i e

51 @ Base Logic

@ Command Mcdule
@ Comperison

5@ Counter Value

- @ Memory

@ Status of Information
@ Time & Cleck

1-@ Type Converter
@ Other blocks

W

P F1 foche

517 4.44 Faegrnadaulisunsuasuaumaanli LED uil ndifasiuuuy

¥

vaeRertuldau (IWnsewsu)

16. AN lamau Run Sequence anA livailln

17. a1n 1A TIMER[Timer] 471131904 chart 4711401 6 A9 Aag17 1.45

a4

T8 Mew Chart
New Text R |

- Allblocks
1@ Aithmetic prade
5@ Base Logic
- @ Command Medule e G
1@ Comparison
13- @ Ceunter Value s i
- @ Memory
1@ Status of Information st B
& @ Time & Clock
© LfF ALARM [Alarm Clock] e Sl
-3 BUNK [Blink Mcdule]
fF LONG_TIMER [Tirmer (maxt1931] £ | |

4 EEEEED

L TIMER_SHORT [Short Timer] | (-t |
5@ Type Convertor
1@ Cther blocks e B

ﬂ B .
B ) L R SR e ;

Srezs Fllorhek 7 = Wireet 1T PUS HERRS CRE Taw LED CRC Tex LEEE

519 4.45 saegrannndeulsunsuasuauvasaln LED wih Tadfaaiuuuy

i

narafatduldaru (Insendu)

o

18. 1N 1NA OR[OR-Gate] H1LTLI0 chart 113U 1 AT mgﬂﬁ .46
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L} AND [AND - Gate]
. fF ASWITCH [Anetog switcher]
i-f CONNECT [Connection]

£} COUMTACTIVE [Returns the nur
-} DYN_OR [Dynamic OR}

-3 NOR [NOR - Gate]
5o o]
£} RISE_DETECT [Edge Detectcr]
L. X ORIXOR - Gate]
@ Command Module
@ Compsrison
@ Counter Value
1 @ Memory
@ Status of Informaticn
5} @ Time & Clock
@ Type Converter
@ Other blocks

317 9.46 et sduulsunsuaruauaenti LED uilh Tundilasiuu

vaneReriduldan (Wnsenwiy)

19. a1ntiu AANU21M9A S w i TIMER[Timer] 1 1 wial@en Interconnection to

[ %

Address. .. #9919 1.47

UG

f AND [AND - Gate]

{F ASWITCH [Analog switcher]

£} CONNECT [Connecticn] S :

£} COUNTACTIVE {Returns the nur F Intesconnection ts Address.
£} DYML_OR [Dyr OR] Testual Intesconnection...

£ MAND [NAND - Gate] .

£} NEG (Negater] m}"“ Propen

i} NOR [NOR - Gate]
£ ORIOR - Gate]
A} RISE_DETECT [Edge Detector]
© -} X OR[XOR- Gate]

5 @ Cemmand Module
@ Comparizan
@ Counter Value

Memory

51 Q¢ Status of Informaticn

1@ Time & Cleck

=@ Type Convertor

1@y Cther blocks

J #)
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SIEMENS

FINAL TEST REPORT

Project: Deverlopement of Controlled Three Position Switch by SIPROTEC

mmmmmmuﬂumuummuqu'um?Lﬂﬂﬂﬂ\muuuwmﬂﬁqn'nu'lmm (Un-1ln99a7)

Result
No Type of Test Description Remark
OK | NO | NA
Nm’lﬂﬂ'ﬂ:ﬁmﬁﬁnﬁm:mqmuuuu'-a'mmﬂuu'm n v
2 ~ :
2.1 |Binary input Binary input 1-32 mmm’l-mu'lﬂ vnmmumufnuﬂ Online 'luTﬂmnsu DIGSI 4) v
2.2 |Binary output Binary output 1-19 gunsaldels (masautinuiung Onlinelulusunsu DIGSI 4) v
2.3 |LED output LED output 1-14 awnsnldeuls maaeutituivium Online ulisunsu DIGSI 4) v
mmAReLHaduL Latched(KLQO) i effmwsninel ‘
3.1 |msmuRiiadiuuy Latched mmmmmmmu'lm tusdnduiingaansan1saauAN Three Position Switch (Ha- qu
29a7) v
v

41 [haduuy LatchedTmasas  |@wnsoinlidie Disconnector Hlaneas vite Earthing Switch Tlansas agndlanginanils
laianunsonnlfilie Disconnector {TlA9as uay Earthing Switch (1lnn9as v
42 [fatuuy Latched Tlneas v

o = = 3 =7
g@unsomldidia Disconnector Taneas wie Earthing Switch Taneas atislantinaniia

annsoinlifredienefinusainefitlaneas wax Earthing Switch tanas

6.1

Disconnector 'LIWN'-\?

annsomlFfredlagefinusainefilaneas uax Earthing Switch [Tin99as

5.1 |Disconnector 1ma9as v
LigansanlEfsedameRnsainaiianeas 1o Earthing Switch TInaaas Lifiganaln
V' [maunamniing
5.2 |Disconnector ({Llna4as ansanlEfreamefMnwsAnesilnaeas uas Earthing Switch {lnaeas v
lignunsoinlifisadamefnusaneilngas e Earthing Switch Tinaeas lifiganaln
v [maunamiind
5.3 |Earthing Switch Tn29as annsnilEfradtamenwsaneitlaieas waz Disconnector [Hln29as v
Ligansainlifsediaireinusainelianeas yile Disconnector Tlaaeas Laifiganaln
v Imaunapntind
5.4 |Earthing Switch {la2eas anunsonlEAretaseMnusanefitlaneas uaz Disconnector TA29as v
LignsnsanalifisadioiseRnwsainasilaneas e Disconnector Unaaas Lifiganaln
V' Imaunpaniing

> TPERE?) = =
LignunsainlifsadiaweMalusanailnaeas via Earthing Switch Tinngas

6.2

Disconnector ({1Jaeas

P

annsannlEfsaaenusanesitlnieas wax Earthing Switch Elaneas

z T . " S
Lignunsonnlifsediawefiniusainafilaeeas ¥i3e Earthing Switch Tinaas

6.3

Earthing Switch Tansas

o PR o= = ¥ =
gunsam e deefnwusainaftlateas uax Disconnector Alma3as

' o o o d o P R a
Lignunsanniisadiawefinusaineilaceas ¥ita Disconnector aaeas

6.4

Earthing Switch {Llanas

va

annsoilEfseameMnwsainesitlaneas was Disconnector Taneas

Lissnsovinifsadamefnusanaiilaaeas il Disconnector Inaeas

e B R
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SIEMENS
FINAL TEST REPORT
Project: Deverlopement of Controlled Three Position Switch by SIPROTEC
Result
No Type of Test Description Remark
OK| NO| NA
7 |mmessumslesiuninivdend
7.4 [msaruauriumiinasuanes |lienansnldnuls el Operating Lever lun1sulaauaniuzaedluiineg
Tadtlaaiunuumanaaridu
Tdau v
8 mmmaﬂng{nqauamumm‘émﬁﬂaar?uuuu;u‘mfgﬂaﬁiu}‘mu sz Mimic Atilumsuanssnuzaadluiin
8.1 |Disconnector Tlnaeas lnazunsuudaeilpsiunumanawariiuliauuansaniuzlufiages Disconnector 16
gnéies v
Mimicuansanuzaeslufinléignsies : v
8.2 |Disconnector llA29as Inazunsuiailearunuumanaferidulinuusasaniuzlulines Disconnector 1
gnéies Ve
Mimicuamagnzaaaluiinléigniie v
8.3 |Earthing Switch Unaeas lnazunsuuniiaeilasiuuuuvaneiaidulianuuantaniugluiinses Earthing Switch
ignéias v
Mimicuaaagnmazaealudinléignéias 4
8.4 |Earthing Switch (Tln24as Tnazunsuuriiastsaruuuuvanavaidulisuansgniuzlulingas Earthing Switch
5gnéies ¥
Mimicugaeanzaesluiinléignsias v
85 [fafuuy Latched Tnavas  [laezunsumiadibsiuuumanaifaidulfenuansanmzluiazeugsefinwusanes
Iignsia v
Mimicuameanzzasluiinléignéies v
86 [Hatuuy Latch @lmasas lnazunsuuninetlpsiuuumaeiaidulinuusmansluiinseasesinusanes
ignéies v
Mimicugnaanszassluiinléignsies %
: ? : : 5T — ; —
9.1 |lufia Disconnector ugn wihaateddadilasiuumaneWeriduliiim wanaannus intermediate 284luiin
A Disconnector iveainau v
LED output 1 ugimaln@uaa v
92 [lwiia Earthing Switchuegn  [utiaazedFndilasiunuumanafaiduliam uansenug Intermediate vasluila
e Earthing Switch Twgavinau Ve
LED output 1 uasin@una v
0447 | Disconnector aunsndliluindianeasld v
hignansndiilusiatlaneas1s v
102 |Earthing Switch gansndelilufindaneasly v
hignansndaiiusiatlansass v
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