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Preface

Purpose of the hManual
This manual describes e protection, astamation, control, and supervision functions of the SIPROTED 5 davice
functians for distance protection and line ditferential protection,

Target Audience

Protecting system enginaers, commissioning enginesrs, paraons entrusted with the setling, lesting and main-
lenaace of autamation, selactive protaction and contral equipment, and operational crevw inelectrical instasa
tiony and pover plans,

Scope

This manual applies o e SIPROTEL 5 davice family.
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t  Dovice manualy

Each Device mahiual describes the functions znd applicatiens of 2 spacific SIPROTEC & device. The printed
maaual znd the chling help far the davice have tha sarte informational struchizve,

v Hardwara mesuzl
The Rargware manual describes Lhe hardware building hlocks and device combinstions of the SIFROTEC 5
device Family. :

& Oparating manual
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& Copmtnicstion protcool manual

The Carmimusication protocal manual comtaing a dascription of the protocsls for communication wizhin
the SIFROTEC S device family and to higherlavel neswori control centers.

e Product inforrmation
It Product information indudes general information abaui device installation, technical data, limiting
vabes Ter input and autpus modulas, and conditiens when preparing lor aperation. This docurment is
provides with each SIPROTEC 5 devics.

#  Enginesring Guide
The Enginesring Guide describes the essential steps when engineering with DIGS! 5. In addition, e Engi-
neering Guide shows yau bow to load a planned configuralion e 8 SIPROTECS device ans updale the
Funciicnalily af the SIPROTEC 5 dewicr.

s DIGSI 5 anlive help
The DIGS1 5 enling help contains a help packana for OGS 5 and CFC

e halp package for DIGS] 5 includas a descriptian of the basic cperation of sollware, the OGS princ-

ples and editars. The help package for CFC incudes an introduction to CFC pragraenrming, Rasic exarmples
of warking with CTC, and a reference chapler with all the CFC blacks available for the SIFROTEC 5 rangs,

@  SIPROTCC S{01G5 5 Tulorial
The tutorial on the DD containg hrist information ahout impostan sroduet teatures, more detailed infor-
mation about e individual techinical araas, 25 woll 05 oparating sequences with tasks based an practical
aperation 2nd a briel explanalion,

& SIPAOIEC Bcaialon
The SIPROTEL 5 £atalag describes the systern lealeras ang 1he devices af SIPROTOC 5.
«  Selgcticn guide for SIFROTEC and Reyradla

The sclection guide ollers an overview of tha 2eviee serics of the Siemens prolection devices, and a
dewicn solection table.

Indication of Conformity

This product camplies wiln the directive of the Caundl of the £uropean Communities
on harmonization of the laws of the Member States relaning to electromagnalic
comaazibility (EMC Council Disaclive 2014300EU) and concering electrical equipmesit
for use within specified voltage limits (Lo Woltage Directive 2014 351EU).

This condormity hes been proved by t2sts parformed accerding to the Coundl Direciive
in accardance with the producl standard EN 035526 (for CWAC directive] and wild the
product standard EN 6025527 (for Low Wollage Tirective)l by Sicmens Ac.

The device is desigred and rmanufactured for application in an industrial envirohment,

The preduct contlerms with the international standards of 1EC 60255 and the German
standard WOLE 0435,

Other Standards
ICCE 5td £ 37,90
The technical dila ol the product is apgroved in accordance wilh UL,
For rate infanmation abaat tho UL database, see saase oldom
falect DnBna Cartifications Directory and enler ET94076 a5 UL Fite Mumber.

IMC, COMT, EG,
FUCA

CRANNA-GR040 001 43, Eéitier: 07,2074
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Additional Suppart

Far cucstions sbout the system, please tontact your Siernens sales patiner,

Suppart
D Corstormer Support Cantar provides 7 24-haur service.
Phane: b [ B0) BEG- 000
Fax: +49 (180) 524-2471
E-hAail SLILT LS NS IS R 0

Training Coursaes

Inquirics regarding individual training courses sheuld be addressed Lo our Training Centar:
Siemens AG
Siamens Power Acadenry T

Hurnboldtstrade 59
20459 MWirmbeary

GEermany

Phone; 4T (811 433- 7415

Tau: A48 (911 433- 7529

E-tail: LR E T TS Y ST &5, T
InLerneat: I RS MTE T ¢ R e iy

Notes an Safety

This document s not 2 cotpleke indax of all safety maasures raquired for eperation of the equipment {maoduls
ar device). Howsver, il comprises imporlant infermation that must be follawedd for personal safary, as well as

to avaid material damage. Information is highlichied and illusirated as follows according ta the degrea of
langer:

>

DANGER

DANGER means thag death ar spvers injuny will result it the measures specified are not taken.

w  Comply wilh all instrustions, in ordar wo avoiz death or sovore injuries,

>

WARNING

WARNING rmeans Lhal daath of sevare injury may resalt if tho measusres spocifiog are not taken.

4 Comiply with all instruclions, in erder 1o aveid death or ssvere injuriss.

>

CAUTION

CAUTION means thal medilm-severe of slight injuries can acour if the specified measisges are not mken.

)
H

4 Comoly with 28 instroctions, inorder 1o avoid modarsie o8 minar injuries.

SIFROTEC %, Overcurrerd Praleclizh, kznual £
CS3A00-CE043-C01 77, Edition 07,7014
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Pratace o o

NOTEICE
MOTICE means thet property damages caen result if the measures specified are nol Gzken,

4 Comply with all instruclians, in order to avold propery damage.

NOTE

Impartani infarmation about the praduct, praduc handling er a cermin section of Lhe docursenlation
wilich must be given parlicalar allention,

Qualified Elactrical Engineeting Personneat

Ondy qualified electrical engineering persennel may commission aned aperata the eguipment rmoddle, device)
describacl in this document. Qualified eleclrical angineering paracnnal in the sensa of this manual are peaple
who can demanstrate tecnnical qualifice tons as electrical technizians. These parsons may cormmission,
isolate, ground and label devices, systems ang circtits according Lo the standards of satety engineering.

Froper Use

Ihe equiprient {devics, mazule) may be used onby for such applications as set oulin Lha czlalags and the
tecrical deseription, and cnly in combdination with shird -party cquiprment recommended sod spproved by
Siermicns.

Probierm-free and sate aperation of the produsct deaends an the followsng:
»  Proper iransoort

¢ Proper storage, setup and inslallation
e Myopereperaiion and maint2nande

When electricst equipment is oparated, hazardous valtages are inevilsaly presest in cerain parts. If proper
aclion 15 nal laken, daath, severe injury of proporty Samage can resull:
&  The equipment must be grounded at the grounding kerininal betore sny connections are mada.

& all circuit components connecled Lo the power supply may be subjoct to dangerous voltage.

®  Hazardous voliages may be preseat i osuipment ovan after the supply voliage has been disconnected
[capacitars oz slill be charged),

& Operation of equipment with exposed current-fransformer circuils is prohibitad, Before disconnecting the
equipment, ensure that the current-transformes circuits are short-cireoited,

e The [imiting values stated in the docursent must nol be exeseded. This must 2lso be considered during
Lesling and cormmissioning.

P
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Techricat Data
12,1 s3eneral Cevice Data

12.1 General Device Data

12.1.1  Analoy Inputs

Current Inputs

(Rated frequency f

[E{=T]
Protection class current trans- Rated current| ., I"-;'i:easurin{; range af Measaring range of the
Forimears the modular devices  |non-madular dewices
RA {14t 500 A 0 A to 250 A
14 O Ato 100 4 OA& Los0A
ingtrument trapsfarmers EA CI Ao 8 A nhtod A
1A At 1.6 A OAto 1.6 A

Fovrser Comsumplion per cirent Approx. 0.3 WA
circuil ak rated currest

Thermal rating sOCATorls -
(protection and instrurment rans- - [150 A for10s
tformers) {20 A rantistlolsly

25 Ator 3 min
30 A ter 2 min

fated frequency £, SO Rz, el Hz

Inpur and nutpat modules 10202E020810211/15714 0215

beasuring range S0V to 200V OV o707
Inpet smpedance RETRE = D07 WA
Thermal ra‘lng 230 condinuously .ja.‘;..;'uéﬁnt'l*.'.l.Jmﬁl}r

Connmeclor lype 2-pir: multiple contact srig
Diffarcntial current inpus Ef'li:‘lhl"l‘;‘].i.i.... ﬁ ..........

M:—:dburlnf.!ang? OC-24 mA Lo 24 A
Mol 05y of measuring range
I.F&.;..‘;i..l.l.. impedance 140 02 o
Comversion pringiple T Leita-sicma {16 hit)

Parmissikle patantial difference D 2030
Belwesn channels

Galvanic separztion from _L]ruL.J.r.{\.']..'. OC 700V

Resing

Fermissible overiosd D 100 mA contineously
Measuromens repetition 1200 ms S

teasuring-Transducer Inputs (via Modute ARC-CD-3FO)

farmactor type ENAGD AFRR-45267
Murnker of ransceivars 3

SIPROTES [, Ouarsarrenl Protesliah, karual
L3000 55940 CO17-7, Tdition O7.7014




Technical Data

79 General Device Data

Fibwr iype

Recaiver R

Maximﬂm A0dBm 2 abm

rAEifm A dBm + 2 dBm

Spe-::l.rl.li’n A00 i fo T190 nm

Artcnuztion I the case of plastic ogtical fibers, you can EXpEE‘L 8 path astenuation of

0.2 <Bir Additinnal aztencation cames from e plug and sensor hesd,

plinimal 2% dB
TRull=

Analag sampling rate

PADC type 10-bil sUecessive aﬂpﬁ'i'mximatimn
Transmitter

Type LED

Wavelenglh A= 650 nm

tAiniream 0 dBm
M axitnoem 2 GBm

Transmit nower

sumetical aperiure 0.2
Sienal rate vonneclion 1£51 1 pulse per second
Puise duratios connoct:on fest 11 e

Zammenl

i1 Al valuss in combination with sensors dpproved by Semens.

High-5pesd Measuring-Transducer Inputs, YoltagefCurrent {via 10216, 10212}

HOTE

Current andg veltage may not be connected fo g measuring-transducer ingut at the same time; anly aither
curresl o valtage may be conrectnd. Due to EMC, no line rmay be connected o an inpot that is not vsed
fourrent or woliage),

Live shielded cables.

Table 121 High-Specd Mezsuring-Transducer npeits, Voltage

'i.Diff-::rentia!uuli:a_L]EirlpuLl_"f‘-:?;;“-ﬂel'; .B'”

M easisting ramge

Faul: = 0.5 % of the measoring range

Input impodance . A8 kLl N
Cameersion principle iDalta-sigma (16 kik:

Parmissiols potential difference [LC 3.5 kY

between channels

Galvamic separatioh rar: qrr}unﬁ.‘ NC3.5 kY

LSy

T T
D60 Y continuausly (0750 MT3 terminal point C9)
ad.5 s

Parrrssible cwverlond

teasurameni repelilion

Tahlei2-2 tigh-Spoed Measuring-Transducer Inpats, Current

T The 10212 has B Aighespeos measdinn-transdnees el They can be gsed sither 35 2 valage af a5 5 current inpo
FThe 10212 hus 8 high spoad moasuin-transdncer apets, They can be osed either a5 2 veltoae ar 85 & rurrens inpos.

SIPROTLC 5, Overcur-ent Frotactinn, r--1E-f'lU':I|.."-_".I
CRI000 G040 C01 7, Bdition GF.2006
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Tachnizal Data

Wicasuring range 7 e 20 mATa 120 maA ,r""““"
Faull < 0.5 % of the measuring range | N0
Inpat impedanice, clrent 124 ﬂ:‘\\“
Cotwersion arinciple TDalta-sigrma {16 bit] o

Permissible potential difference (DG 3.5 kv
betaaen channais

[Galvanic separalion [rom ground!  |DE 3.5 ky

hausing
Permissibls current ovorload D 100 mA continously
Measuremant repelilicn 625 ps

12.1.2 Supply Voliage

' ftegrated Power Supply

Far radular gavices, the following printed circuit-board assemblies have a power supply:
PS201 — Fower supply of the base module and of the 15t devica row
PS03 -Valtoge supply of 2nd dewvice row

£0202 - Flug in modide assembly with integrated power supply, ot example, to aecommadate communica-
tinn rmodules

Permissivle valtage DC19VEa DCBDY  |DE 45V 1o 0C 300V
rarigGes PAC B0V to AC2E5 Y, B0 HAED B2
(9201, PS203, CB202)
Asiiliary rated vollage W, |G 24 WDC 48 W BC 60 WIDE 110 WIRC 125 WIDC 220 W
L(FS201, 5203, CRI02) OC 260V ar
ACTO0WAC 115 WIAC 230%, S0 HZE0 HF
Pormissible voitage | PG 18V 1o DC 60 V DC AR I 150V DC 88 V to BC 300V
ranges {F5107) AC 50 o AL 265 Y,
Lo Hza0 He
Awiliary rated valtage ., | DC 24 ViDC 48 DCEOWIDC T:0W DC 110 DE125 v
(PSE01) ; DC 125 D 220 VIDC 250 Y
: ar
ACIDAVIAC 115 W)
AC2ANN 50 Hzed Hz
Superimposed aILefn'é.ting voltaae, peak-ta-peak, = 15% of tha DO auilizry rated woitage {arJrJIié's;“r:inly
ICE 6025511 lodireclvoltage)
irnush cuwsrent <18 A
Becommendzd emLern'é'i'pmterTiﬂn Minialle cirouit hreaker & A, characteristic C )
according Lo [FC G0E3E
Interhial fise
TiNC 2avia DL 4B Y DE6OY 10 DC 125 Y DC 24 W to OC 48 W
: ACTO0 i AC 2300
[t A4 B inierl, AC 250, 28 tme-lag, AC 2500, £ 300, LI racogtized
D150 W, SIEA type 179200 ar Schurter type SPT Swtd
UL recognized
SIRA typa 178200 ar
Schurler type 5PT Sw2d

1S207, 4203, CR202 |2 A fime-lag, AC 250V, DC 300 V, UL recognized
SIBA Lyre 179200 or Schurrer type SPT 5x20

Powar consumptian lfi.'i%é"reiay active)
- e AC 2300050 He ACTIS ViSO Hz

LIPROTES S, Qwercorrent Protec ion, kandal
CRINOO-GR0A0 S8 -/, Lditian 07, 2316
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Technicat Data
12,1 Generm| Devica Lala

: Integ rated Power Suprﬁﬂr

U3 base modulz, nen- [70W 16, ) 125 A N
madular : Lo
Wilhout plug-in medules N
113 base module, modular [ £3 W RREE IV A e F
Withoul plug-in rodules

116 expanzian module |3 W ELT £ WA
(176 plog-in module EEyT ’ 14 A BNEIT

assembly wilhout plug in
rnodules (nodules CB202

PILIq in module for kase o 5W = BWA = B A
rnodule of plug in maedulz
assembly (for example,
comrmmumcalion snodale)

Stored ahergy time for auxiliary ualtage autage ar Forv = DE 244 = 50 ms

shorl eircuit, modular devices Eary = DO 110 Y = 50 ms

i Cop Wz A 315 W 2 50 ms
Silored- ernergy tirne for auxiliary u-:::'taﬁe flTAgR Or tor v = 0C 245 = 20 ms

shiar ciresiz, non reedular devices FarV = 00 GO WRC 110 % = 50 ms
Fog W 80115 %W = 200 s

12.1.3 RBinary Inputs

‘Rated woltage range {DE 2N to 250N
i 1he hinary inputs of SIPROTLC S 2re bipelar with the excepticn of the
binary inputs on the [O230 and on the 0231,

[Clirrent l:cnaumptlnn itz Approw. OC G6 mAto 1.8 mA Eéndenenclnm of the operating 'u"c.::l'l':a{;efl
FOWar consumpLtian, . 0.6 WA
Pickup rima Approx. 3 ms
Dropaul Litne Apparox, 4 s
Switching thresholds Iidjuqtal:ule with: DIGS S
Rarge 1for 24, 43V, and GOV Y =000V
iQperating voliage Wy 2 5C 19 Y
Range Zfor 110V ang 1258 |V, < DC 44V
Oparazing voltage Wy = DC 8B Y
([
Range 3for 220vand 250% |, = DCEBY
Operating voltane Vo 2 DO TGV
hAaxirurn ppr“m‘m:d voltage D7 300

i The hinary inpuis contain intarforence :.uppre:.mon capacitars. In arder to enstreg EMC, usa the ierminais
i-;hn'u'm in the termingl diagramsiconnecton diagrams 1o connect the binasy inputs Lo the commean potential.

12,1.4 Relay Cutpuis

Stangdard Relay (Type 53

Switching rapacizy ' !0;,1 1000 W

F0M: 30 WA, 40 W ohmic;
: I0WAA LR = &0 s .
|ACa* ol ﬂf’mnhrtv-:u tage o o 25ay o T

1552 SIPAOTES b, Owercurient Frotectian, Marl;]t_,_
CERIN0C-GHOMI-C017-7, kdilicn 07 2016, °
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Tochmical Data

797 Goneral Dewice Data

F‘enqlf-.ﬁlhle CUITENT Bor contact [conzinuous) “

EA

Permissibile curren b per cuntact fswitching om :ln-:.r\*
huldlng]l A

|30 A for 1 s imalke CUHL‘HE[:I"“..
'\

% harl-time current acrass dasod -:'nntact

.'- E_uﬂﬂ[m 3015

Tota! permissizle currend [or contacts connscted to
cormmos potential

iga

Switching time QOT (Qurput Operating Time}
Additiaral delay of the ausput mediurn used

= 100 s, typically B ms

Max. zated dala of Lhe aulpui contacts inascordance
with UL cartification

tRa00

DL 24, @ A, Gereral Purpose
GC 48, 0.8 A, Ganergt fipose
DC 240Y, D A, Generat Parpose
AC 240\, 5 A, Genoral Purpose
AC 520, 113 hp

AC 250, 312 hp

B300

Intarfocronce suppression Ld[Jd':.ILIJT:u &urfJ‘:S the
oohtcTs

4.7 0F, =20 %, AC 250y

Fast Relay {Type F)

switching capacity

Qs TO00 WA
Off 300 400 ahimsic

J0Wie 3L LI = 40 ms
A and Do -:'nntact wiolrage FROV N
Permissible currenpercuntar? {mmmunus] b A

Parmissinle currest per canlact (switching an anr
Relding)

30 Afor 1 s (make contact)

Shorl-lime curn—*-nt a-::rnc': rlnsed contact

2R A Tor 30 ms

Tatal perrmissible currend ot contacts connected to
SORITan 'pl.""tE‘ﬂtla]

A

Swilching Lime aoT (Qutput Oparating Fime)
Additional dalay of the autput medivrn used

Closing Lime, .ifg.b.ical: 4rms
Opaning firne, typical: 2 ms
=0 ms

‘Raled dala of the autpLy contacts i accordance with
UL cerLiliczlion

AC120%, 8.5 4, General Purpase
AC 277N, B A, General Purpose
AC 2774, 0.7 hp

MACF47 N, 4.5 A, Genaral Purposa
B3040

R3C0

intarfemanoe sUpPression capdciluts across the
contacts

14,7 nF, 4 20 %, AT 250 ¥

SUpeErisian

Z-channel aclivalion with cyclic testing fonly for make

contact]

High-Speed Relay with Semiconductor Acceleration (Type HS)

Switching capacity

Qnfoff: 1000 WA

Conlact '-;'-:':-I'tage

A P00Y. DC 350

fPermissible cerrent per con lact (eantinumes)

SIEROIZC S, Dvorchrrent Pratection, Ranual
CI3O02-CROAN-C0 Y -7, Edition 05 2078
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Teshrival Daty
12,1 Gensral Bovice Daia

Parmissibie L'urrerﬁmper contact {switching an and 0 A Tar 14 {FFLIIHKEJ;Q{'!;THET:I

folding) P ™

Shest-time current across ciosed contact 250 A for30ms ik

Total perrmissible currens tor contacis corneczed ta LA \.__'\._

cormmon potential R
fowitching time OQT (Output Operating Tirr]f._-.‘:j“ Closing fame, typicel: 0.2 ms
Additional delay of the oulpul mediun: used Opaning tme, typicad B ms

hiasdemvire = O oms
Raled data of the SUTPLE contacis in accardance wilth |B150
UL certification 300

Power Relay {for Direct Control of Motor Switches)

Swit::hinguéapa{i{y for parmanent and periodic ageralion "

250 WA.0 A 1000 W I ordar to rerﬁ.'eni.mang.f darrage, the oxternal protec-
L2200 5 000 W Tian gircuit must switch off the matar i case the rotor

TIIVISID A 550y i hlacked.

Gl WIS, A o0

48 W50 A 240 W

24050 A 120W

Tieem an swwitching pesser far 30 5, recowvary Lime antil switching an again is 15 minaies,

For shost-term switching operalions, an impulsafpause ratio of 3 % muost be considerad,

T00WIS.0 A 1000w Contiracus ang inching operation s not per;r1itte&]‘:""w
B0 00 {n nrder to proevent amy darnzge, Lhe extarnal protac-
ABVIO.0 M 440w vinn circuit most switch off the rmoler i case the rmotar
L34 VIO.0A 240 W i hlocked.

AC s BF romsact votage 250

Fermissinle conlinuols currant ]vercantact u A

Parmissivle current por cantaci {swilchisg on and Wwafer1s

heslding)

Shart-time curranl across cnsed contact I50 A Tat 30 ms

Total pernrissible currant far conacls connected 1o 5
camman patential
awitching time OOT {Oxltpl.lt Oparating Time} =154
Addilional delzy of the nutpiat mediom used _

Ratesi data of the cutpul cenlacls N accodance witn (DC300Y, 10 A, Resistive
iUl certifization LCZ50Y, 1 hp meoter 305 0N, 15 min OFF
[C 1104, 2i4 hys motar - 305 ON, 135 min OFF
N &0 Y, 12 hp motor - 205 QN 15 min OFF
DC43 Y, 13 hp rotor - 305 ON, 15 min OFF
DC 24, 1S hp motoar - 30 s AN, 15 min OFF

nterference sﬁi.hpz'esc,iun capacitors across the &7 nF, + 205, AC 250
contacls

The power relays cporate in interiorked mode, that is, anly one ralay of each swilching pair picks up at a sime
Thareky avaiding a power-supply shorl chauil,

1334 SIPROTRC 5, Dwercursent Prolectize, Matuals, 3
CHINNC-EE040-C01 77, Foliton OF 0T




12.1.5 Design Data

Jeckmical Data

123

Genural Device Dala

hMassas
Device Siza
Welght of the Modular Devices -
Tyoe 6t Conatriction G 112 5% B i
Flusa-rmounting dewvice A8ky BEY ke 114 kg :14.7 kg 18.0 kg
Surface-molntad device with inte | 7.8 kg 12.8 ky 174 ke 22,2 ka EER N
grated on-site operalion panel I P
Surfaca-mounted dovice with 5.1 ky 8.7 kuy 12,3 kg 5.9 ky 9.5 %q
detarhad on-site operation panal :
T T
Petachad on-site aporation panel (113 1.9ks
iDetached oh-site operation panal | 118 1.7 ky
Device Size
Waight of the Non-Modubar Devices Fxx82
Tye oF comrizRaT = Bl
Flust-rmauriing davice kg
arackat for nan-modular surface-  |1.9kg
rourting wariant :
Dimensions of the Basicand 3 Modules
Type of Canstrection (Maximum Dimensions) Wldthauerall ¥ Haight over all x Depth %{in
Ineches)
Flush-rraLiriling (JE.';'iEe 150 mm & 268 e % 229 mi Eﬁ.".}"é x* 10,55 % 9.0
surface-rmaunzed device with inlegraled -::IH-S'I.[.-;'EHII‘.i.r.Jer- 160 e 374 rmm » 337 mm (55971 k12,36 % 13.27)
fation pancd
urface-mounied device with detached an-site cpore- | 150 @ 314 rm X 230 inm (5.91 ¥ 12.36 ¥ .06)
tion pansl

Bimenslons of Device Rows

<3

dthy ane depth rmundad ooadnle riembarg i e
Jhidei and depsh rounded toowinle enhars ime

2219 mm [5.91 x
10,55 ¥ 0.02)

tsurface-
trnounted devica
with Tntagramad
ah-51te aperaiicn
panel

TR0 rmam «
314 e X

1237 Imm (5,91 %

12,360 13.27)

229 v (2,860 X
10.55 % 9.02)

227 mmiT1.81 »
1055 % 9,020

Type of Wictth owvar all ¥ Height aver all x Bepth **in Inchas}

Construction :

{haximeim

Dhmensions} |

Type of canstruc | 113 112 ' 5i5 T

Linn
Flush-smounting | 150 rarm 2 225 nwn % J00 mm 373 mm A5 ¥
davice ZEE mm x 268 PER mm ZEE MM ¥ 268 mmx

222 mm (1474
% 10,55 x 9.02%

29 mm 172
¥ 10,55 % 0.02)

|25 mmx

314 mm E
337 mm (8.86 %
1236 %1327

SEROGEC B, Overcuerent Froteciion, Manuel
CE3ID0-0R040-0017-7, Edilien 8520106
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IOC T R
114 rmumw
337 rran (11,81
k1236 % 13.27]

35 mm w

(314 mm x
(337 mm (1475

w12.36% 13.27}

5:314 TEITT %
s23V mm (FAY2
w12.36x 3320

450 mm x

1435




Techaien: D

i

7.1 General Device Data

Expansion

Type of Width aver aH x Height over all x Depth 2% Inches} !
Construction

EI{I.’-.'1a:ﬁcimurl‘1

Dimensions) .

urtace 150 a1 = 2% anm x 00 nem e 375 mm 250 1 X
rmatnted davice (314 mm x At anm ® 314 i x 1T4 mm« 314 i »

wilh delached A0 MM 58T % (230 mm 886 % (230G (11,81 | 230 mm (1876|230 mm (17,42
on-site oparalion | 12,36 « 2.06) 1236 x D.0a) ¥ 1236 = 9,06) (% 12.236%9.06) |« 12.36x 2.086)
oanes

Module Dimensions

Type of Construction {Maximum Dlmensions)

Width x Height x Depth 21 {ir Inches)

Flush-maumzing device

75 mm x 268 mm x 229 mem (2.@5& 10,55 5% 9,020

Plug-n Ma

TSurface-maunted davica with integrated on-site oper-

aiian panal

75 I % 354 M x 337 mem (295 x 1226 x 5327

surface-mounted davice with dalachad on-site -
tien panal

dule Dimenslons

Type of Constrection (Maxintum Dirmnenslons)

{ifidth x Haight x Depth (in Inches)

(IS ART-Aoe-wEL, ETH- B wEL

;f_'{'iwu'hm w45 mm 1205 mm (243177 404

LS ART-AxEC, ETH-Br-<F O {without profection
PRt ]

TR mm A5 mm o 132.5 tan (2 A1 77522

1 M % 45 mrm % 319.5 mm (2.4 5177 54,7

&1 o & 45 mir % 120.5 1 (24%1.77 x4.78)

Fiker-optic cable

R 50 mm
Pay allenlion 1o the lenath of the cable protection
sleeve, whizh you must also inciude in caloetiations.

.'D-Suh aahlo

Degree of Protection to IEC 60529

F ﬁ'f'éﬁuipm@ at in the surface-rmounting housing

For equipsmenl '|r_1"L'r'1'+_—-"fi{i'é.h-nmunting housing

Friznt P51
Back side at the madular devices P50
Facic sile of the non-modolar devices (1740

For aparator prolaclion

192y for vurrenl LErrminal I:inE.L':J.I.I.éa..remwm]}

1 ot wollage terming? {remavedhnithout cover)
2w tor wnltage terminal (romaovediwith cower)
P73 for wnltags terrminal (installed)

Segree of pollction, IEC 60255 27

b

Hiaximum altitude above sez level

2000 m {A561.68 ft)

Miicish g
Syt wnd

Uepth rourded towaale nemibes inona
deplh raurded Loowasle numlers 7 nm

L
i

SIPKOTEC &, Cheercurent Mrotecticn, Manazl
TRERIN-GRIA0.C0T A 4 kditicn OF 207467
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e Tochnical Dats
12.152nezal Device D2ty

Iype 10T faunted into A door ar frons caver of ah shtiosre,
When expanding the dovice with the 2nd device row, than they miust be mocnted completaly inside an

enclasireg,

Tightering Targues for Terminal Screves

Type of Llke

! Current Terminal

Voltage Terminal with

Spring-Loaded Terminals

Voltage Terminal with
scrow Connection

Litz wire with ring typo 2.7 Nm Mo ring type lug [ Hhg-type g
fug :
Suended wires with boog- (2,7 Mm | .00 Mm 0.6 Nm
lace forreles or pin-type
isclid conductor, bare Z0Nm 1.0 #m -
(2 mme)
NOTE
Use copper cables anly.
Tarques for Other Screw Types
sorew fype Torgee
Phdd w21 1.7 Mm
hid x 8 1.2 Nm
25«6 .38 Nm _
Countersunl Sc.r"{;—'{*;'. M2Sx6 0,309 Mm
Ii'oun.l-'-ﬁlmic SLIEW, 25 x8 0.33 Mm
ollas sorewy, M4 % Ml 1.7 Mm

SIPROTES &, Caercurrenl Proloction, kanus!

CHI0N0 G50-00 77, Bdition 07 220
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Technical Data

B /.

12.2 Protection Interface and Protection Topology \\

Settirng Yalues

Wharle lon
Oftf
PB3 Synchranization Telegr. and PES
Telegr, or PR3
PPS synicaronization off
Blocking aof 18e unbalanced Yo
ruritines Mo
Rzxirmus sigrasi Tuntitne threshotd f0.t ms 1o 30.0ms Ircrements of 0.1 ms
"r{.'{'é.;'cirm:m runtime difference EEI.U-[HJ s 1o 3'30'3 Ims Increments of 0001 me
Faticre indicalion aller oS st 200s Inféé"r;ﬂerlt'infﬂ.ﬂ‘l 5
].:..._-‘;.i.].ure indication after 0 5106(3!5 ncements ol 0.1 5 )
Max. erior ralain L0000 % te 00,000 % “lincrements of 0.001 %
.r;,lhhc. evrar rATEmin 0,000 %lo’lﬂﬂﬁl’]ﬂ g Incrermaenls of 2,007 %
FI'S failure indicalion after 05s5toB00% Incremmantz of 0.1 5

Transmission Bate

Qirect conneclion;

Transmi::iﬂn rats 2048 khitls

Supportod actwork interfaces L7031 with &4 kBit's

570513 wilh 1,255 MRBitls

G703-E1 with 2.048 hafigls

D27 with B4 kBills or 128 KBitls or 512 kBitls
Filat wires with 178 kbitls

iTransmissian rale R a4 kBit's al GY03.7

' 1.455 MBills a1 G7A3T1

2.048 MBS At GFD3-£1

Transmission Timas

PricHty 1
Responsc time, tolal zppro,
For 2ends L — —
Typical 1D ms
For 3 ends airimum T me
Typical 4 trs
For6ends Rt e
Typical T

Drapalli times, tot appras.

Mor 2 ends !T}rpir.al A0 ms
Fior 3 enels STwpical 2z
For & ends Typicai 26 ms
1335 SIEROTLC S, Chvarcurreat Protzciion, iaral

L3 GR0q0-0017 -7, Cdition 07,3016



Teckpivel Dals

12.2 Proloction Interface and Protertion Topalagy

Priority 2

Response tirme, total 2ppraox.

{For 2 ends Minimum G1s
i Tys:-ic;'.il 16 ms
For 3 ends Minimurm 12ms
T}rpE-ﬁ‘.ﬂI Ems
For & ende rinirsurn 7 s
Typical iy
DLl L Bl ié"s',ﬁtmal AfArON.
Fnr Z ands T.;...:'.p.:.l.i.{?a1 24 ms
For 3 ends Typical 25 ms
Far & ands .'.I":.-'pil:al 32 ms
Briarity 372
Resporise ti'r'r'i'é',"total AT,
For 2 ands kAinimum
Typical 100 w5
fordonds Minirmam
Typiczl 154 ms
Faré ends ildinirmizm
Typical 200 ms
Drogout tirees, tolal éﬁkﬂrux. ........
_"Fnr 2 ends Typical eoms
Far 3 erds Tyaical 150 mis
For 6 ends N T}'!’JiC.E:I]. 200ms —]

= Times rannot be deternined because the sigross arc transmited i fagmeanls

SHFROTEC &, Owercurrerst 2rateedian, kastual
CRFMN -G048 CO1 47, Léition GF. 2018
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Techricel Dala

12.3

Date and Time Synchronization

Date format

Prima source 1, time savige 2

D0 MM Y {Eurape?

MDD (UEA)

Ploge

Y- hAR-T0 fCRa)

IRIG-E 002 D03
IRIG-B COG[007F)
[RIG-B QCE004}) with exiension accerding to

FlEEE C27.118-2005

I

Fl fptalection :.r.ter.‘m:'.ie:}'-"3

SMTP

[EC 608 70-5-143

CMP3

iEEE 1588

Tirme zone 1, time zone 2

Locai

UTE

Fafure ingication ailer

Osto3000s

Transter of PC scttings

EManually selling 1he tne zones

Swiitching ower L& daylictht saving fime

Bl

Inactive

Beginring af -:'Eéi-}l[ght sawing time

Impaut; d-‘l‘;,f and thne

Enid of daylight sawirg Lirme

Irput: day and Lire

LOffset daylight saving time

-2t 120 [steps of 15]

B If provided

1340

SIFRCIEC 5, Overcurrers Protection, Tamis]
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Tecihinical Dala

B P .i'-.r'.':ull:nt, Cinits Fome fon G ol

12.4 Analog-Units Function Group

20-mA Unit Ether, 7XVS674-DKEID-TAAY

Max, number of connected 20-mA units 4
Max. number of chanmels ner 20-maA st 12

20-meh Unit Serial DOEETHOKII0- 1841 {RS483) and TXVE6T4-0KKA0-1AA1 {liberglass)

tlax, nurmbey of connected 20-ma wnits 4
Wax, nurrber of channals ger 20-mA unil 1%

BTO Elnit {Zighl TR1200} ?XV5662-64A010

Max, rumber of connecied BT unils -1
Max, number of sensors per RTE unit 1z
Sensol lype {100 a5 per EN 80751

RTD Unit (Ziekd TR1200 [P} 7XV5662-8A010

tax. nember of conrected BT units !
Max, mzmber of sansoes per RTTD unit 12

hensor lype P 700 a5 per BN G051 conneclion of #i 109 anrd
Mi 320 sensors pessitle. The measured values must
be converted in the ovaluation unit.

Temperaturs Maasured Values

Unit nf measurement f-::-r remgerature *Cor*F, can be adjusted
FLIOC 195 °C tn A0N " [ 176 °F 1o 1473 %
llesolution P or 1 F
Tolerance 0.3 % of the maeasured valuoe =1 K
SIFROTEC S, Qwemurrent Protection, hanual U aga

COIUUNE-GL045- 00724, Edition 07,2074
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Techrical Dala

T3 Charrurrerd Fraleciion, Hhases

12.5

QOvercurrent Protection, Phases

12.5.1 Stage with Definite-Time Characteristic Curve

setting Value foi the Function Block Filter

i -100.000 to 100000 incremments of 0.001
hi1} L 100,000 10 100000 | increments of 0,001
I'I'::z:l“- '1 G0 A0 to 104000 Increments ar 4.007
hz) 100,000 to 100,000 Increimenss o

{4y £-100.000 to 100 400

Setting Values far Protection Stage

Dropout

Times

Incremenss of 0001

afethod of measurement

Fundamental compeanont

IRAAS value

Threshols value™ 1 A& 50 and 139 Irated

M,030 8 10 35,000 A

T A @ Lo and 100 lrated

015 4 to 17500 A

1A 1.6 Irated

H0.00A Ao 1,600 A

Ingraments of 0,007 &

5 4@ 1.6 Iraled

0.005 A o B.000 A

Increments of GLO07T A

Drepout ratio

09000599

Incraments of 0.01

Time detay

C.0C s Lo 6000 5

Incrermerds of 0001 5

Ciropout delay

Pickup deaiay

000 =to &0.00 5

Incromonts of 0.1 5

Incraments of G015

I he greater dropout differentizl {- | pickup waluve — dropout walue ) of the following 2 crizeria

aplies;

Propout differential derfived from the pa%érﬁeferﬂﬁﬁéﬁt ratin
IF Lhis parametar is not available, a drepout ratio of 95 % 2aplies for overcurrent and of 105 % far undoroor-

rent functicnality.

Minkmesm adsobule dropoeat differential

Mrotection-class current transformer

shomdsec (L, 181 or

F Seare =7
ombsec dl =04
Irstrumiernd current Lransformer G5 masec il —1TAor
_ ]
2EmA et (=5 Al

Operata time with tima gelay = 0ms

transtarmes inrush-currant detantion

ARz, 25 ms + DOT 35 at 50 1z
Approw. 22 ms + 00T at 60 Mr

.ﬁ.ppmx.' 10 ms

Dol Lire

Approd. 20 ms - 000

1t ywau have sotocted the method of measurement = AMS value, donat setthe threshald valoe urder 001
00T (futpor Cperatieg Tirmey addscinnal delay af rhe oatpiot medizn uaed, for poamale 5 me with fast relays

1342

1Ale1,

SIPROTLL 5, Cwvercurrent Proteciion, kiznual
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Teennical Dala
12.5 Overcurrent Frotection, Fhesas

Frequency Qpetating Range

9= =10 Accorging to specified tolerances
W0z =fo08f Slightty cxpanded tolerances
T g F2 BOHZ
f=10Hz Artive
f= B0 Hz :
Taoletances
%Currcnts, racthod of mezsdremnant = fungamental % % of the sotting value or 5 mA (L J= 1A
jrompanert ar 20 mA Ly =5 AN e = 10 %
Currents, method of measarement = RMS value, no fiter applied a
£33 % hagronics, it relation 1o fundamental comaa nent}
I,_.p. ta 20TH Rarmaric 1 8 of the serting walue ar SmA [, .= 1 A4)
ae 25 mA Ly — 5 AL = 19 %)
ip 1o 50th harmonic, £~ 50 Hz 3 % of the sefting value oy 20 mA (L, =1 4)
10r 100 mA (= 5 A (Fpq 10 %)
Up to S0k harmanic, £, - B0 He 4 % oof tiwe setting valuz or 20mA (.= 1A
or 100mA G =B AL L 11 %}
iCurrents, method of measorernait = RMS value
bwith Tilker far the campensstion of the amplitude attenuatian cue Lo the anti-aliasing filwer
(33 % harmuonics, In relation to 'rh{jL fundamental cormpornent
Upto 30 harmonmic 1 % aof the setting value or B m & I:Ir.lh.1 =14
af 28 1A (g = T AL e # 10 %)
Up o BOth harmanic, T, = T0Hz 2 % of the selling value of 10 1RA (1, = A)
or BOmA =580 F, g L 10
Up ic 50th harmonic, ., = 60 Hz 5% of the selling valoe of ?n:n A, =1 A
sor 100 mA ., = rn’-.] (g £ 14150
mm;ﬂﬁrﬁ}-}ﬁmslJrnnmnt - RhiS valuse I
with fitar for the gain of harmenics (inciading compensation of the ampfitade attenuation®
L33 W harmanics, inrefation Lo the fundamental rnmﬂnnenr‘,l
;L_Ip La 30 harmanis 1.5 % of the setting valuc er 10 mAL .= 1 A)
ar 5 mA L =5 AL 'Il.'!"’f:-fl #
Up ta 50th harmonic, f ., - 50 He A% of tha setting value ar 20 mé {Ir ang = 1A
of 100 mA{_ =5 A (f 210
Up ta 50th harmonic, [ =60 Hz 4 % af the sedling value of I ma Do =10
ot 100 A [y~ 5 A 6, = 10 B
Time detays 11 of the setting value or 10 ms o

2y cpea thal Lhe filter responze exactly pyatches the aver lelinoed gain fackars

e case thal Lhi ueor-cefined gain fFactar §s set helaw 3, The tolemnoe increasos, 18 ke gain fackar is larger,
30 egse hal B oser deficed gair fastoris st helow 7, Tle 1olerance increases, i the gain factas is larger,
301 rave that the cser defited gain factor is sob below 7, The folerancs incteasss, i the gain factar is larger,

SERATEC 5, Swercnrrant Prideclior, kManual
CRE000 GR048-003 -7, Cevion 07 .00
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Tachnical Cala
2.0 Ouersirrenl Proteclion, Phases

TN
Infusanicing Wariahtes far Thresholds Y

fundamenial component, Ter vz 160 ms dwith
compiete unbalance)

12.5.2 5tage with Inverse-Time Characteristic Curve

Setting Yalue for the Functlor Block Filter

hioy 100,000 to 100,000 Incraments of 0.001
ey T 100000 za 100.000 Increments of 0001
ThiZ) 0066016 100.000 | Increments of 0.001

hi3} 1 00.000 te 100,600 Incramants of 0,001

ey, o -3 00,0400 101 I;J.{?.J.:GDH Incrernants of 0.001

Setiing Values for Protection Stage

Melhod of measuremant FLundamentai':rfompﬂner1t
Rid% walLie
Threshaki valle 1A @ s and 100 wated | 0,030 A to 35,000 A increments of (0.001 A
5 2@ 56 and 100 Irated 10,75 A10 175.00 A Increments of 001 A
1@ 1.6 Iraead 0001 Ato 1,600 A |Increments of 0.007 A
LAD 16 Iaed 0005 A to B.000 A Increments of 0001 A
Dropuil Disk amulation
[nstantznecus
Tima rltiphiar U000 te 1500 ..“'f'.l..ri.l.T}.émF!l‘nﬁ of .01
Ii'ic.kﬂp dolay “nagsmennns Incremants of 9,01 5
ftesrmem lime OT[I‘lerur'u'P oadstel.cos Increrments of 0.01 s
hafditional time delay 04K 5 to G0.00 5 lricrernente of 0,61 s
Dropout
The greater dropout differential f= | pickup walue — dzegeut value |)otthe following 2 critesda
dpplies;
Trapnut (95 % af 1.1+ threshald valua
ntinimom absclute dropowt dlfferermal .........
;PmLELLi{‘;i.‘:EEaiS currant transformer i5 n1.-5.“-'a'é::i:"{'i...-,_-m =TAlar
: amAscc il 3 A
-I"r'1“5"-.'r.l...|"r.nent currant rransformaer 65171-‘-‘-. seC, (3 .= 1 Aoy
Aomhsec il —5A)

Reset of the Integration Timer

fstantancous With dropout :
Disk ernulation Approx. < 0,90 « Lhreshold valie i

Operate Curves and Dropout-Time Characteristic Curves according 16 1BC

Ertension of ihe aperale lims during aperation with | Agprox 10 ms
rransformer inrush-current delaction

YA

1344 SIPROTEL b, Onecrcarrent Protection, I'u1a|'u.!a]a__ ],
COINO0-GERA0-CITFF, Ediliun L 2016 J



HORMAL INVERSE: Type A
WD | n it e

1ls11

1141 z
T
12 T
Jaz
15
1
i
...... -4
LRI : ‘
RIS IR Y O FE A |.
i 1in

Threshold vaiue | —-»

014
[ T 1]
(LT hreglwkl vakie {:-‘:“:|r2 1 F

VERY INVERSE: Type
000 —

wtE e

11l

1L

0

o.M

4 10 100
i Threabold valda |-k

145
te ——2= 3, |5

(Theeshiurd valea 17 = 3

[P 1 B E T R PR B |

RESET NORMAL INVERSE: Type A
I e

[[S]? " :- ' _I | -l

AIHEN -

[Mhresheld value |-«

1-— ®7 5 Tp [€]
[ - [ iMlTesldd walue ! 3"

RESET VERY INVERSE: Type B
1C05 T =2

Wt

i
10 |=
0 L .
R
114
1
Il
a0 el z
0.0 iR 1
¥ Thrashald valug |-
A34.2 -
L= T 151

o [ U Tresluodd vafue | ]2

Figura 12-1 Operate Curves ard Drepaut Tirme Characteristic Curves According Lo 122

SIPROTEC &, Owercirren: Praleclich, kanual
Ch 2000 E5345-0017-T, Edition 0720740

1445

H
b



Techrical Data

EEfyr— Fratectinn P

EXTREMELY INVERSE: Type
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Technical Bata

Cperate Curves and Dropout-Time Chatacterdstic Curves According to ANSHEEEE

Inverse: Type ©
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Teehrical Bala

12,5 Duercar

Fraquency

Tolerances

1350

cent Proreclian, Phases

DEFINITE INVERSE

===

7 1 BT
Fhreahald valee | - w
.( N
b= 23T e 1106755 | D [a]
3 UThreshoht walee |77 1 )

RESET DEFINITE IMVERSE
1050 ... - -

) 4

PUS I

a.01
121

FThrashcid valuz i -«
b — LRI

= S|
1 [ UThregkal vise |

:I iEEES

Mole 1Grd threshold stands for ground frell instaad ol the | heashold.

Cabtaotlmd DECR I FCLER S, en Uk

Figure 1.2-6

Operating Rangsa

Cperare Curves and Dropout-Time Characteristic Cunees Accarding 1o AMSINEEE

According to specified folerances o

f=ROIIz

Mo Hz=f<09 L Sligntly expanded rolarances
1T1f . < f=B0H:e
f10H? Actiua

' Currents, methad of measuremenl = iwsdamental

frompanent

of 25 mAd =5, (f

TaFc ratzl F 10 L!":'::I

Currants, method of measurement = RS value, na filtar applied
(33 % harmanics, inselation to fundamental fompanent)

Up to 30t harmanic

1% of tho setting value or 3 mA (4= 1P~.}
oe 25 mA Ll = 5 AN £ 10 %)

3 % of the setting velue or 20 mA (L, =1 AY
ar 100 ma{l .= 5 &) .+ 10 %)

mEen

Lt 54rh harmanic, £ - 60 Hz

4 % of the setting valoe oy 20 mA Umm: 1483

or 100 mA (=5 AL+ 1 0%)

Currenss, mothad of measuremenl = BMS value

Lip to A0 harmonic

with filtor for the cormnpensalion of the amplitzde attenuation due to the asli-alizsing flter
2033 % harrecnics, in relation to the fundamental comgonznl)

1 % of the setting value or 5 mb (. = 'IF'-J
cr2hmaAfl =R 0t T Y

l1anac: rated

. o
At -
o /_f{r -'-://
WA

SIPRCAIEC Y, Secrcdrent Frotection, r-.-&anué‘t‘
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TeeEnical Dala
12.5 Dverctime nt Protection, Fhissss

Ups to 50th harmanic, f g = S0 Hz 2 % of the setting walue or 10 mé {Ir,1 =1A]
ar 50 méd (| =5 A) 10 %)
3% of the setting walua or 20 ik Do =T

for 100 md (o =5 AL (f_ 10 %)

rataq

Up to S0th harmanic, £« &0 He

" rdieL

“rike

Currents, method of measuremenl = RS valus
bwith filter for the gain of harmenics (including compensalion of the smplitude attanuation®*

(43 % harrmanics, in retetion to the fundamental companent)

Lp to 30 harmonic 1.5 % of the setting walbe of 10 m Al — T A
OF S0 1WA g = 5 ), (e £ 1097

s ta 50th harmanic, [, = 50 Hz B of the selting vakie or 20 mA (] = 1 A)
ar 100 mA |~ 5 AL L= 10 %)

Up to BOLh harrrenic, f,...= Btz

At

ar 100 b

ratec

24 % of tae setring valuz or 20 mA (i, = § B
o 5 A} |:¢'_1N| + -H:l o+:| a4

='0|nerate- titne far 2 = M threshald value = 20

Urapout tima for il threshald valee = 0.00

5 % of tho roference (Ld|LU|de‘d] walle
12 e current tolarance or 30 ms

5 % nf the refarenca (caloulated) valus
2 %0 I TENE tolerarce or 30 ms

Tlm-:z delays

1 " nf Lhe settlm wallle or ’ID ms

tnfluencing Variables for Thresholds

fundamental cornponenl, for v >
completo unbalance)

Transient excess pickup in methad of measurement — < 5 g%
100 s [with

12,5.3 Stage with User-Defined Characteristic Curve

setting Value for the Function Blocl Filter

""" D) “300.000 to 100.000 Inceanents of 0.007
i1} R E}D.GGU o 1000400 Incrernents of 0003
hi2) 00000 o 100,000 Incraments of £.007
hi3) ;_-'Iﬁif‘a.ﬂﬂlf} to 100.600 crements of 0.0071
hsy (- 100.000 fu ! 00,000 fncrormonts of 0,001

Setting Values for Protedion Stage

Fdetivad of messurcment

Fundamental campun'ént
i valug

Threshold value

T A& 30 ang 100 Iraled

ncrements of 0,007 A

5 A S0 and 100 Ir?tcn

1A 1.6 lratedd

615 A o 175.00 A

Inecroments of 0.0% &

0407 A to 1.600 A

Incraments of 0,001 A

5@ 1.6 Iratad

2005 A Lo 8.000 A

Incraments of Q00T A

Dru,tjtiuL

Mgk omulation

s Instantariecus

iy in caze that the filter respurme axacly maches the aser-defined gain fzolure

13in case that the user-defined gain faclor &

SiFRCA S0 B, Overcurient Protectian, kiznniai
C83003-03045-00372-7, Edilioat D7 20715

//g{ffx

seb belaws 3, The tolerance innreasas, 1 he gain Tacter is l2rger,
4¢3 ip case that the user-defined gair Toter is setbelow 2, The tolesance incrasses, i the gait f20tar s larger,
453 3 case that the user-detined gair: o is sel belaw 7. The tolerance ingrasses, 3F ike gain Tzciar is larger.




Tochnical Drata
T2.5 Cwercarient Protaciian, Phises

ﬁr-\'é'.[ﬁultip‘.éor 005 to 15.00 | Ingramonts af 0,01
rurmer of value ;};urs tor the -:ur:-nrate CLiTya 2030 fncrements of 1

¥ values of the operate curve 1.00 pou to B6.BT pﬂ: Incraments of 0.01 pou.
T values of Lhe aparate e 0.00s m’,ﬂgﬁ.ﬁl}_s Incrernaents of .01 5

‘Mumber of value pairs for the drupout charactaristic  [2 to 30 Increments of T

cUrve

¥valuas ol Lhe drupé'ut Charactaristic curve a. [!’5."|_"; L, b, ‘]'5 p L. Increments of 0.01 gl
F;"éi'ues of tho dropout characterisliz curee 10,00 5 ta 999 00 5 “incremonts of 0.01 5

Bropoul

The greater dropout differential (= | pickup walue — drapeut walwe |]oithe following 2 crileria

applies:
[Dropoat ].E?"_:-“a'b al 1.3 = thigshold valee
Minimum absotite dmpaut differentlal
Fratection-clzss currant transfarmer 15 md cec, {l . q=18&or
' ambsac (|, —b A
Instrument current. Lranstarmer 0.5 A 5eC. A I
e Emﬁmc g =5 A
Reset of the Integration Timer
Inslantanenis ) with dropoul
Disk emiulation Appro = 0,50 thresaold value
Frequency Operating Range
0.9=f,, =10 . According ta specified tolorances ;
M0 Hz=f<04 P Shightly expanded lolerancas
1.1 frk_,-*f_E.GHz I
[« T0 H7 Artve
f=80rz
Tolerances
ff‘_url'ﬁnrs, methed of rr|eaguren'1'|;z1t = fundame:ntal 21 % of the ééftir1g alnearsmall =14 |
COMmannent -
anne ar2S A =5 A (F . ® 10%)
Currents, method of measuramant = RS value, no filter ap:}hed
£33 % harmosics, in relation to fundal'n-_ntal carmponenk]
Up Lo EOII*. harmanic 1 % of tha velling 'u'u||.|E' orSma(l - A
or 25 mA (= 5 ALAE, gL 30%)
Upin 50th harmenic, frapg =30 He ) 30 of the setting value ar 20mA{l . — 1 A)
ot 100 red (1~ 5 A 0 = 10 %)
:Up e 5ath harmaonic, §_, = 60 Hz 4 % of the setting value ar 20mA{l =1 A)
Ur 100 m"n" IHr.Jl.|.|. ] 'P\}' I:fral.ed =10 D“S}
136072 SIPHDTLC 5, Chvercurrsnt Frotacsion, Mancd; &

CRINO0-GLI40-C07 F-F, Bdition 27,2006



} Terhniral Da1z
12.5 Oworcurrent Pratectisn, Fhases

Currents, method of measarement — RMS value
with filter for the compensation of the aimplitude attenuation due to the anli-zizsing filter
(33 % harmanics, in relation t the feadarmantal camponent}

tUp o 30 harmanic % nt the serting value or 5 mA I =1 A)
i er 25 mA (1= 5 A1 (T, = 10 %)
Llpm S0th #armanic, f ~ 50 Hz 2 % of the sotting value or 30 @A (=1 A}
ar BOmA (5, = 3 AL I .+ 10 &
Up 1a 50th harmanic, f oy = B0 H 3 % of the seting wvalue ar 20 mA I:Irm;:"‘; Y,
or 100 mA (] =5 AL .+ 14 %)

Currents, metnod of measuremen: = 85 value
with fiiter for the gain of harmanics (ncluding compensation of the amplitude attanuation
L33 % harrnonics, in reiation to the fundameantal comgananth

I;I.p ta 30 harmanic 1.5 i of the setting walee o 10 A g =T 80
of RO A (= 5 A 4F e 2 T0 ) 5
Lip to SOth harmoniz, T, =50 H? 3% of the selling valize or 70 mA (L I
At 100 A G - 5 A I, = 10 %)
Up Lz 50Lh harﬁi'ﬁ:i.nic, fe =00 Tz 4% of the setting value or 20mA (=14 )
tor TO0 A (L, =5 AL (% T0%]) 4
659&11:9 tima for 2 = 1 thrashold wvaiug = 20 .5 n. af the reference (caloulated) value
12 % currenl Lolergnce ar 30 ms
. LJrL-,p-::.l.ji“fime for U threshald value = 0,80 T S % af the rofarence fcaloulated) valls
+2 % current falerance ar 30 ms
Tire delays 1% of fﬁ'g'setting waiue or 10 ms
Influencing Yariables for Threshalds
Transient exoesy ;Ij'i'{*kup i method of measurement = |< 5 %
fundamental component, for T 100 ms fuith

cormnplate untalance}

Operate Curves and Dropout-Tine Characteristic CUrves according to fEC

Extension of the operate time during operation with | Aperox. 10 ms
tzanstormer inrush-current detection

P n case that the filter resaoose exacily matches the user-detiner geir faoors

| case that the user-defined gain lacier is sob below 3, The tolerance increases, iF e gasn factar is favner.
S0 ease that the user-defined gain Ssulor i sot beiow 7. The telerance inrreases, i e gait fastor s 12rger,
475 | case that the user-defined gain fsolar i sel belaw 7. Tha telerznce ircreases, i the gaie faclor s largar.
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Techmical Bata

7.6 Wiltaqs Oependent Overcurert Fralsclion, Phases

12.6 Voltage-Dependent Overcurrent Protection, Phases

setting Values for All Stage Types

hethod of measuremeni

| Fundameantal compenenl
RS vaiue

Forl,,=14h

0,030 A to 35,000 A

dncrements of 0,001 A

v llle EEFE'F|Q1,;_._1=5 Iy

015 A to 175,00 A

Increments of Q.07 A

Tirne delay

010 ste A0.00 s

[ncreiments of 9.017 5

Setting Yalues for Inverse Time-Overcurrent $tages

.r-.-1E-ih|:H'3 af measurement

tFundgamantal component
R3S wahin

Dropout rtic of undereollagse®®

1.01 10 1.20

Incrermanls ﬁfﬂ.ﬂ'l

Urlder-.fult:’lgé.th reshold value™

0,300 to 175.000 ¥

Increments of 0.001 ¥

Lropout

| sl errulation

Instantaneois

Time rultiplier

.05 ta 15.00

Setting Values for Deflnlte Thne-Overcurrent Stages

[Sealin voltage

C.30GY tn 175.000 W

Incremants of 0.001 ¥

Phase-io-phiase voltnges

0,500 to 175.000 ¥

Increments of 0,001 ¥

Magative-seguence woltgge V2

0,300 Y 0 200.000 ¥

|fvcrements of 0.007 ¥

Tirme delay

0.005 Lo 60,00 s

Incremenis of 00 5

Diratiarn of W-seal-in timea

i0sto 6000 s

[ncraments of 0007 5

Drapau? for inverse Time-Overcurrent Stages

The grealer dropout differential (= | pickup walue - dropout value |1 of the follewing 2 coitaria

ayrplias;
Dropnut ......
Cerrenl S5 % af 1.1 threshold valus
Voitagedt 105 B of thresheld value
Afinimum absolute dropout differential ]
Pratection-ciass current ransformer igmasec {l, = 1A or
75 A se {l .= 54
Instrumant corrent Lranstormer 0.5 mAsec (.= Alar

2hmbosec =34

valtzge translormer *#

150 My ses

Resoi of the Integration Thmer for Inverse Time-Ovarcurrent Stages

Instantanecus

With dropaul

Disk amulaticn

P.ppru:-i. = 0,910 thrashald value

A5 The valnw is for Lhe Tvorse time-nvarnmrenl vaiiage retedsed sage. ]'L

1354 SIPRATEC 0, Overmnerl Protectior, Manual

L£53000-G5040-C01 77, Rdilinn U/ 2078




Technical D2tz

Mraopoct for Definite Time-Overcuirent Stages

Dmp{:ul differantial derived from the parameter Dropout ratic

If this pararmeler is nal available, a dropoat ratio of 95 % applies for overzurrentioverveliage and of 105 % for
undervoltage functionalhly.

iMEnlmum absalute dropout differential

Protoction-class cursahl ratsfarmer 15 b sec, (§ ., = 1Al ur
TamAsed (l,..=2A
lnstrument current translormer 05 mbsec (|, =0 A)or

ZEmAsec, (=3 A

YWaltage transformer ) 150 'y sec.

Operate Curves and Dropout-Time Characteristic Curves According ta lEC

!Exmnsiun af the operate time durg Gpé"r;tion with  [Approw. 30 ms

The oporate turves and dropool-Llime charactetistic curees according o IEC can be Tound in the chapter Tech
hical Nata under Inverse-Time Owerclrrest Protection,

Operate Curves and Drapaut-Time Characteristic Curves Accarding to ANSHIEEE

The nperate clirvas and dropaut-time characierislic curvas accerding to IFC can ba found in the chapter Fech-
mical Daia undar Inversa Tinse Oworcurment PFrotection,

Frequency Operating Range

09 -=H =30 According to specified tolerances
TO Hz =T =051, Slightly expanded talorarces i
S11f e fs 80 Hz
F2 i Hr inactive
f=a0lz
Tolerances
.'::.LI.JTI"E-H?E, methng of measeramenl = Funda‘r‘ﬁ;r'ﬁ'éul 1 % of the setting walue or 5 mé (Im__,d; 1P-.}
cemponant o 2551 (e = 5 AL (o 10 %0
Cyrrents, method of measuremanl = RS value
(33 % part of harmonic in relation o fundamentai compaorzenl)
Up Lo 30k harmonic 1 5% at the seiting value or SmA . = 1A
: or 25 ma (L, =5 A0 g2 10
Up o 50t harmaonie, f,, - 50 Hz 3 % of the setting value or 20mA (., =1 Al
or 100 mA (= 5 AN (g + %)
Up Lo 50th kasmaonic, f = 60 Hz 4 % of the setting value or 20miA =1 Al
ar 100 Ay =9 AL (g & 10 %)
Voltage o 0.5 % of the setming value or G.05 Y
Operata Lime Tor 2 2 1 shresheld value = 20 L8 of the seferance (caloulatod) value
- 2 % current tolorance ar 30 ms
Dropeut tire for U1 threshoid value = G630 uhof the reference {caloulated) valus
+ 2 % current 1olarange of 30 ms

7
i

SIPROTFES A, Ceezraurrenl #raection, anusl
Ch3000-405040-C017-7, Fditnr 372014
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Hlage-Depende it Overcuriert, Frotectian, Phises

fafiuencing Variables far Threshalds

i
1
.

Transient sxcass pickup in method of reeasuremeant =
fundamerslal componaent, for T 200 ms {aith
compiels Unbalance)

1355 SIPROTEC B, OnercLrrent Pratection, Manuzl
CS3DG-CE0AN-C017-7, Fddilion 07 2076




Tecrmical Data

12,7 Owvercurrent Protection, Ground

12.7.1

Setting Yalwey

Stage with Definite-Time Characteristic Curve

! Methaod of measuremanl

Fundzmental compeneni |-
345 valie

;I'hreshnld walue i A S0 and ‘:Elﬂui'fal:ed

0,030 & to 35,000 8 Ircresrerds L‘uFCICI-EII A

3 A @ S0 ard 100 Iroied

15 A to 145,00 A Blcraments of 0.01 H."

1A 1.6 Irdled

(o001 A 1o 1,600 A

Incremenls of 0.0 D'I.-“—'-.

&A@ 1.6 Irated

0005 Ao 8,000 A Incrarants of 0.001 A

Treawaut ratio

0,90 10 9% Increments of -EID?

Tirme delay

.00 5 1o &OL0G & Incrensants of 0.01 5

Dro pout dalay

{005t 6000 inoremants of EIO'I'%

Dropout
The groater dropout dillerential = | pigkup value — dropout value |Jol the fodowing 2 critaria
apalies:
Gropokt differential derived from the parameter Dro.].;;ér.‘il.t ratic
If this parameter is rot available, 2 dropout ratic of 95 % applies for overcorrent and of 105 % for undercur-
rent funcsienaliey.
mlinlmum shsobute dropout differential )
Pratzction-class current wanslormer 1% rndosec, (., = 1TAlLOr
7omAsec .= 5
Instrurmenl clrrast transtormer 0.5 mA se (=1 Aoy
RS mAsac =5 A)
Times

Approx. 25 s+ 0070 21 S0 H?
Apzrox, 22 ms4+ 00T at etz

Appred. 10 ms

Drropoul Lire

Approa Alrng - Q0T

Freguendy Operating Range

|09 f = i1 Thcenrding to sparified tolorances
O Hz=f=08F slightly expandad tolerances

1.1 g < (280 He

f=10Hz EcTive

£ 80 Hz

oy ave sedecled ke method of measurement — BMS value, da hotsel the threshold value under 00 g0
0T (ulplt Dperaticn Timed additinnai delay of ihe 2olaat modiven used, see Chapter P12 ey Gruipon

SIPROTES &, Owercairent Paotaction, Ranual
C5I000-35040-C0 77, Sdilivn 0/ 2016
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Tecwnical Data L Ch i

12.7 Owercurient Protestion, EFsard rf‘b,l,
R

Tolerances

30 rmeasured vid 1457, methord of measarement -

fundarnental compenent S 10 )

1dly;

ur 25 med (. = 2 A (f

1% of the selting valuz ar S ma (=1 A)

0 measured vis 452, rr!.:.-:;thod of moeasurament = RMS value
(3% % harmonics, in redation to fundamental coreponent)

‘Up 1o 30th harmonic 1% of the setting value or 5 rma 3 |

rate T

ar 25 Ml g =3 A1 AF, . L 10 %)

Lp ta SOth farmenic, Ty Z50 B,
ron 100 mA (], = 5 AL F = 10%)

raled

3 % of Lthe selling valte or 20 ma {1, — % &)

Up to 50th harmanic, F, 4 =90 Hz
or 100 A (=5 A

rater

, 10

[F1t]

% of the setting value ar 20 ma {l, ., -1 A)

Time delays % of the setling value or 10 ms

mfluancing Variables for Threshalds

Trangient excess pickup in mathod of measuramant - |« 5%
fundamental component, for os 100 ms fwith

connpiabe unhalance)

12.7.2 Stage with Inverse-Time Characteristic Curve

Settlmg Values

SMethiod of reasLrameEt

fundamaental comoonens
RS valua

Threstiald valyes?

£1 068 50 and 104 iraled

0.030 A 10 35.000 A

InCresnenis c-*[}OLH &,

A @“ﬁ'ﬂ and 104 wvared

015 A to 17500 A

Incremonts of GUOT A

TAE 1B Iraled

10,001 Ato 1600 A

Increrents of (L0071 A

3 A& 1.6 Irated

0005 A Lo 8,000 A

Increments of 0001 &

Drur}uuLm. Misk ernulatian -

Instantaneous

Time mulgipligr G500 o 15,04

Incremenls DHJL'I'I

:ﬂ'iﬁi‘mum time of the curve Lol s 1o 1,00 &

Imcromants of 9,07 4

fadditional L delsy 0.00 5 tn G0.00 s

incremanis of 0,07 5

Dropout
Tne grester gropout difforential (= | plekup value — dropout value |) ot the follawing 2 oiteria
spplies:
Dropout 95 % of 1.1 - threshold value

Minimum absﬂlth&Idmpuut diffe rent_iaf

Frolection class current translarmer 18 mAsec (l4=1Alar

5 s sac. 5 A

ralel 7

{Instrurment current ransformar .5 mA e =1 A)ar

ZE5mAsec .~ 54

Al Shighily exponded tolerances will accur during Lhe alcelation of 3id, masimin Gaelar of 2
"2 5 highaly erponded tolerances will acour during e caleclztien of 310, maxiomom factar of 2
SUf pogt e salected Lhe method of measuremeant = RMS value, do nat sot the threshoid value ueder 00 |

136GR

e

T

A
T
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Technizal Dala

Reset of the Integration Timer

2.7 Owercurent Peatertion:, Grauml

Instantanecus

With dropol

Disk emulation

Approx, = 0,90« threshold value

Operate Curvas and Dropout-Time Characterlstic Curves Accarding to 1EC

transformer inrgsh-current detaction

Extension of Lhe aperate tirme during operation with

Aprrox, 10 ms

HOREAL INVEREE: Type A
L[t

]

i ih i
1M T hrasiold value | —-
.14
bs ——————Tp. I8l
(rheeshals vake i =1

040

VERY INVERSE: Type B

511 ¢,

[ I SR N K L
i 1B 1
IThreshold value | —-
=5
O T, [=]

1' . — o
T hroskord vl ) %

hmuoki ] AEIZIZ DL LLan LT

Figura 12-7

SIPROTEL 5, Dwararrenl Pralaction, haauzl
CEE00U -GS043-C017-7, Tditien 7,200

s

RESET NORMAE INVERSE: Type A

g oo I
t[SiT
10 Jo-er e =
= il
|
T =T
7B kL
o I
N FEEs i
bad : = i
L2 : = —
1" i L)
w1
i
o RN e
am i 1
ITarcahaid value f—-
g &7 _ Tp [5

1 - [ 1krasheohe waln: ! }z

RESET VERY INVERSE: Type E
[ e - —

lisl

|

i[>

[

o IO LS L
1,1 a1 i

IThreshold value | —-

T - S T, [s]
1 = [ TTeeshoid wElum i )

Operate Curves snd Dropost-lirme Charsclenistic Curess According to 1L




Technical Gata

RE]H

EXTREMELY {NVERSE: Type G
Wi e E R TR,

:[S]T I:.II T
Ik

0N

oA

mat

IThresbeld valla § -+

| ...E!J......._Z_ .TP 1’;,]
EThreshcid walue b — §

LONG-TIME INVERSE: Type B
111 ; A E
I g

the] § fic

180 [
i

Wl |t

ol

: | T

ool | ..
| 10 00

I Tareshold valuz | —-

= ..._L.Tp [z]

Tl ealus b1 - 1

[daazmcd-CHIA ] =0 BE T et
Figure 128

RESET EXTREME
A0 5 e

l;[H]‘]I :

100

LY INVERSE: Type

1:
LR |
1.0 S A 1 1 N B
.01 0.1 1
LMhreshold vaiue | —-
5u.2 . .
= Iy 163

RESET LONG-TIVE INVERSE: Typea B
17 . L —

% we 37| begbdr s 1

5.
A =
g =
111 -
1]t
_;‘ ...... z
8
o
T
Cad .. | : : 1 :
o o 4
IThreshold vale | —s
a0 .
| o — .5t .'|FI LE]

1 T hresral] valae 112

Operate Curves and Dropaut-Téme Charactarislic Cumvas According to IEC

SIPROTLE 5, Cwercirresit Prolzciion, kanuas
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Technical Data

2.7 Owteclarront Protectian, Graund

Operate Curvas and Brapout-Time Characteristlc Cunves According to ANSIIEEE

fhverse: Typa C
w5

1T b I |
‘4 m 1
WThreshsld value | --+
3 '\I
P A1.6705 — ﬂ.snaﬁl.a [5]
: - FEI-E T
iJ: Wrineshald valuz | =l

SHORT INVERS
W e

-

i

; I AN " 0

IMhreshold velue | =
= 13245 ey 010865 |0 [5
L N TIneshold vaise | 17 1 )

Iileazptcd GHOZIS DI eT 2,0 L]

RESET {NVERSE: Typs €
100 .

a1

o M
0.1 HA | 1

IThreshold value | —-

44 _
le——————— e e 12 |5]
1§ UThrashald valuz | )7

RESET SHORT INVERSE

- .1
£01 B S B | F I
. iR 1

UTareshald valie 1 —-

4155

[ —
1-] UiThrsshed value | 0

0 3

Figure 12-%  parate Curves and Dropoul-Time Charactesistic Curves Avcording Lo ANSHIEEL

LIPROTLEL &, Owvarcurrent Prosoion, kiaausl
CEINON-GR04E.COT A3, Ldition 07, 2016




Technical Data
12,7 Owercerrant, Praleciion, Sraund

LONG IMVERSE RESET LOMG INVERSE

ML 0000 2

g1 f) o

1t 0 i 0.1 1
1Threshold valua | —+ NThzeshold vale | —
sy sl N 4
- B LtosEmein s Y. ;L PP S ¥
L[ urnreshoid value 1 ] 1 ; 1 [ wrhreshois velus| ]
MODERATELY INVERSE RESEY MODERATELY INVERSE
W | 1098 — R
OLR s+ |-
a0 I,I.' 1Ln
10 | WG
1 1
0.1 b 2.1
;_.__.._ & . P
h et L i E- ! I ! ;
et i || H L aot L i I.
1 1 Hik] 1,1:1 o.: :
HThreshnlc valug | —» IiThreshald value | .. e
h]
L= 0.0515 gt 014D [5] :=—J‘_85 el ]
L{ UThreshald vatue | | - ) T [ I hreshold vaiuz |

e R R LT LR I e R B |
Figure 13-10  Operate Curves 2nd Dropout-Time Characieristic Curves Accarding to ANSHIEEE

132 SIPRC B b, Overcurrent Frotection, Ranozl
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1echrica Data

YERY INVERSE
SO e e

1Ko
IThreshold value | —

h

g 2041 [ D [3]

198
|| Whreshald valun | )7 -1

Fa

EXTREMELY INVERSZE
Ir
1[z] ‘l‘

'I.'lﬂ -JII A

112

1
(LR
1 12 2
[ Tlroshold value §—-
. .
t=| - 282 u‘?l.‘%?ﬂ!-l:l [2]
L[ NThreshold value 1] 1 i

lpsasrp b rctin 000 2, n LSS

b .
1-[ 1Theashaid vabee 1 7

12,7 Dvarnirram Prasacios, Gro

RESET VERY INVERSE
100 = e

it

RESET EXTREMELY INVERSE

10 o]
R
t[s]4 &= T
: : T e
N e
Y - N
i | o

i

1

a !

1

IToreshold valua | -

0.1

L[4

Figire 12-11  Opetate Curees and Dropout-Time Charactaristic furees Accarding to ANSSIEES
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Tacanical Bzt
12,7 Ovarpreat Proteclor, Graund

DEFINITE INVERSE RESET DEFINITE INVERSE
W A e , _
ta 4 tis] T SHE . Ly
R ""\'.'\
o DB PR : R
R s
5] i
“ygi 4
1:D[4] -5
(Rl
AL 10
1 i e | E i I =i 1
e i = ]
Il ,_ . _
N e B e s i
! B oy
I v
N I b i -5 1o 3 RN
1 0 400 .08 0.1 1
Irthresteld value § — #iThreshold value | —»
¢ , 5.197
i =S -y smag = 1.0BTDE D [5] = 'JI R e
l{ IThireshed value | ) -1 ) - [ WThrashaid value | )
Meate: 1Gnd threshild stands for gioird Tavil Instead of the 1 threshald,
[demozped-CECT 1 300 EF 2 oen 4]
Figure 12-12  Operate Cuvves and Dropout-Time Charactaristic Curves According i ANSIELE
Fraquency Operating Range
09=fif . =11 P.f.'tf_srding“fl.:‘- specifind talerances
0 Hr < f<0.9 L Slightly expanded loleranras
1134, =T =80H:
fo 1l iz Aetive
f= 80 Hz
Tolerances
0 measured via |45",mm-:=.'rlmd af measuremenl = g of tha serring value ar S mA (., = 'Hn]
fundemental compazant ar25 madl - 5 A (T, £ 10 L)
210 rreasured via |455‘ .-:r.'|{'t|‘||:|-.'_"5 of measurernenl = RS 'u'allm ........
(33 % harmnnics, i rclatn:un to fermrdamental component)
ilp o 30th harmenic 1% ol the sefting value or 5mAdl . =14
ar 28 mA Ll — B AL AT oy £ 10 %)
Up ta 5Cth hartnohic, £, =50 Hz 3% of the setting vaie or 20 mA {l = 1 A}
ar 100 mA (= 5AL I =10 B
Up to S0t harmaonic, b, = 60 Hz 4% of the satting value or 20 mA |, ped = A
ar 100 mA = 5 AL (T = 10 %)
Cperate tine for 2 = Il thresnold value = 20 S % of the reforence (calalated) valus
+2 % current tolerance or 30 ns
. .
5
54 ||15|ﬁ|1|[ iy Wesezed {_Ir_\rar'.u:u:s wili ooy diiring the caiculation of 30, maximum factorafl 2
* | rsigriticantly incsersed iolerances will goour diring she caloulatian of 320, maximin: tactor af 2
i
..
1364 SIPROITRS 0, Mvercumrenl Froteciian, Manudl

CHIG00-G50A0-00 77, Feitian 07 2016
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Tecknizal Data

53,7 Dvero e Proleclon, Greu

_D-r{:*,mut time far 2 = dthreshold value | = 0250

! 5 "% of the reference {catculated) valee
S12 % current tolerance of 30 ms

Influencing Variables for Thrashaolds

12.7.3

Transiant evcass pickup in melhad of measuremant =
fundamentai compencnt, for = 13 ms (with
coriplate unbalance}

<, LI

Stage with User-Defined Characteristic Curve

Setting Walues

Dropout

herhod of measuremanl

RMS valus

Fundamental companant

Thrashasd value 1A @ 50 and 100 Irated

0.030 & to 35000 &

Incremants ar 000 A

5 A 50 and 100 rzled

015 Ao 175.00 A

Imcramenss of G071 A

1 AE .6 Irated

0001 Ao 1.600 A

Incraments of 0007 A

10 A @6 Irated

0,005 Ato B.000 A

Inceaments of 0001 A

Dropout

iDisk ermulation
Inetanizinaos

Tena raultipliar

0.0F fe 1500

Incromants of 0.01

7t0 30

Incremants of 1

1.00za. 1o 666?{; i,

lncroments of 0,07 pou.

¥ ualues of Lhe operate cuna

“lnaastag9unns

Incrarenss of 001 5

Mumber of value airs for Lhe dropous characteristic
LUrve

Mo 3o

Incramests of 1

¥ values of Lha '{E':_ropmﬂ charactaristic curve

-nn'a p.u.te0.95 pou.

.00 s Lo 999.00 5 Increments of .01 5

The greater dropoul dittarential (- | pickop value ~ dropout value |7 f the Tofiowing 2 criteria

applies;

Dmpb ut

a5 gf 1.1 - threshiold vaiue

Minimem absalute dropaut differential _

Prateclion-cizss chirent ransfarmer ' 15masec il =14 ar
LA b sec (1= 3 A)

Insirument surrent transfarmer (1.5 A sec, I:J'ralze-.;; 1 Adar
2.5 mhsec (.. =5 M

Resaet of the Inteqration Timer

Inslantancnis

Wilh dropoLt

Disi emulation

Frequency Operating Range

[ro=ff =13

AdCording to specified tolerezices

10Hz sf<09f
111

ralu

= F= 8012

[C1EH

SIRROTRC %, Cuerclrrent Protectian, Manial
CA3A0G0-G52A0-0017-7, Edilion 87 . 2016
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Techiniea: Data

TE S Ghercarreal Frotestion, Graund

fe10 He Chctive
[ = 80 Hz N
Talerances
130 reasured via 1499, mothod of measarereni - T % of Lhe setting valze ar 5 ma g1 A
fundamenzal compene ar 25 i (e — 5AL (5 2 0%
30 rnﬁ‘-a.sured wia 14% method of measurameasn | = RS vahie
{33 % harmanics, in refation o fundamenial component}
Up to 301 harmonic 1 % of the setting value or S mef (]~ 1 A)
of 25 mh {l"ﬂ'.l'f] =4 Aj-’ I{fm‘:uui 174 %j
Up Lo Bk hartianic, T = 90 12 P2 0% al Lhe seui"r"i;j walue or 20 mA o = 1A
ar 100 md I, =5 &) if,,, L 100%)
i Up to 5ath harmanie, T, = 60 Hz A % of the setting value ar 20 mA e 1A
or 200 mA - S A)F, g 0%
Operale time for 7 < |11 threshaold value = 20 5 4 af the raference (cairulatod) value
+2 % current tolerance or 30018
Dropaul fime far B thresheld valua = 0,90 5 % of the refevanca (caloulatadh valie
+2 % clUrrenL tlerance ar 340 ms
fluencing Variables for Thresholds
Farssienls Bxeess pickupin rethod of measurement = !=: E Ch
fundamenLal componant, for T = 100 ms {with
complete anbalance)
Operate Curves and Dropout-Time Characteristic Curves According ta |EC
Cxtensicn of the operale time dizing cparntion with  [Approx. 107ms
transformear inrush-currenl delastion i
S0 psigrificarihy Increased tolerances witl ocous during Tha czlalarior af 310, masireum feceror 2
VIRsigrificanily increased talerances will occus during the celonlations of 210, masinum facier of 2
13EE SiPPOTLC 5, Dhverurrent Pratertin, Mﬁm}a'lx‘ I"x

CHEOUL-GL0E 005 -4, Lition: 07,201 5'\}‘2‘-_.

rl :
S R af?}’//



Technical DAlA

12.8.1 Stage with Definite-Time Characteristic Curve
Setting Yalues
Ratation angle of the refersnce Uﬁlage -1RD to 11 80% " [Incraments of 1°
Directional moge Forward -
Rewersa
Method of measuramien Fundamantal L:;:.:.-.r.i'.:;mnent
RhAS walue
[Threshald vaiae™ 1 & @50 and 100 Irated  H0.030 A rm 35000 A Increments of 0.001 A
5 A Gl and 100 Irated 0,95 A to 175.00 A Increments of 0.01 A
T8@ 1.6 Irated 0.007 A ta 1,600 A Increments of 0.001 A
5 A 1.6 Irated 0,005 A to 2.000 A Increments of 0.001 A
h;époui ratio ' G0 to 0.99 " Incremants of 0.01
Time delay 0.00's 1o A0LO0 5 Hncremenls of 0,07 5
Diropout dobay 0.00 5 to 60.00 5 [Increrants of 0.07 s
Dropotet

The greater dropoet differential {= | pickup valua - dropout walue |)of the following 2 criteria
appiies

| Bropout differential derived from tﬁ'éul.:uarameter Bropout ratie

$I this paramater is not available, & dropoul ratio of 95 % applies for overeurrent and of 10% % or undercur:
rent furctionality,

Minimuom absalute dropout differential

Proteclion-class rurrent transformer 15 mé sec., Qg = 1A ar
Tembsec {l..=5A
Instrument current fransformer d.amhsac. |, -1 Adar

EE.‘J rish gee, (=5 A

Direction Determimation

Tyhi With exterri'é'lly fenarated voltages
Wilith veltage mamony 25

Forward ranga T

Oranoul differeniial torward lrovarse rangs 17

Unfinriled for 1 and Aphasa shart circuits
Drynzmically unlimized, stationary for 3-phase shoft
rircuily

Approx, 124 phase-mo-phase

Diracticnal sensizivity

Times
Oparaze time with Ume gelay = 4ms Aporoz, 37 me + 00T ™ at B0 He
fporox. 22 ms ¢ 00T 21 60 H
i
501 wou have seircied the methed of measurement = RIS value, do hot sut the threshaid valie endsr 0011, . FRY
0T f0utpes Sperating Timed 2dditizess delay al The soloat medium used, far example 5 mes bl Tast roiays E
SIPROTRS b, Owercamrenl Proloction, Manus! 1367

4 3000-55040-C01 7-7, Fdillan 0¥ 2056

r
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Technical Data

A8

Cxiansion of the operate lime during ogeration with
transfarmer inrash-current detection

Approx, 10 s

s

Draapa Uk tima

Pppraz. 20 ms o+ 007

Fregquency

Operating Range

0.9 2l q= 5.1

OHz=f<001 .

Tolerances

lared.
1 Mg s T80
f<10Hz AL
f=80H:

romponent

Currants, mediod of measuremant = fundamental

1% el Lhe“;etting vaiue ar SmALL .~ 1 A)
ar 25 Al S AL (Fl, £ 10 %)

Currants, melhed of measurament = RMS value
£34 % harmonics, in refation to fundamentzd conponent)

e to 30th harmonic 1" of lne seiiingm{.f.ﬁlln?- erSmhll 1A
or Z25mAdfl =5 Ay e 105
Lp ta BOth harmonis, fmt.;_;?- =50 K7 5% of Lhe setting value or 20 mA 0 s = 1 A
or 100 mA (), 58 e 0%
.Llp to 50th harmoenic, r_“,= il H7 A % ol the setting vakie or 20 mA g = 180
ars0nmA =S AL(F = 103
Tirne delay 4% of the satting value ar 10 s

Influencing Variakdes for Threshalds

Diraction-datermination angle arror

1

Transient excoss packup in mathod of measuremant = <_ St
Fungameantal cempanent, for L= 100 ms (with

foompiete nbalanca)

12.B.2 Stage with Inverse-Time Characteristic Curve

Settlng Values

Rotaticn angle of the refarence valtage [-i800 to +1800 Inzrerments of 17
Directinnal moda Forward
Backinan]

hielhod of measurameant

{Fundamental component |-
RS walus

Threshals valkie®

Ak a0 and 100 lralsd

L'I.O.BIIL"r &t 35000 A Increimanls of {'II.'I‘]1 A

5 A @50 and 100 Irated

.15 & to 175,00 A lncromaents of .07 &

1A 1.6 Irated

G007 At 1600 A lewremienits of 0,007 A

S A @ 1.6 Irated

0,005 £ to 8,000 & tncremenss of 0.C07 A

Dropadt

Dhick ermulation -

&,

Instantaneous

Sf o have setecled Lha methed of measurament = RMS value, donat set the threshald valus under 0001, )

1468

SIPRCTIO 5, Overcurrers Prakectinr, hatual
CRI0G-GR040 007 -7, Colitiorn 07,204




Sechbical Datz

128 Directonal Cyvercuarreant Broateehise, Phases

!“_;'ime L ltipics

0.0Cta 1500 Inhcrements of 0.01

ihEmiream dime of the curwe

0,005t 1,005 = Incrermends of 0007 5

Eddirinnal time delay

.00 s to A0 5 |incremants ofD.Q’I 5

Bropaut
The greater dropaut differential (= | pickup valua — drepeut valus 1) of the follewing 2 critera
applies;
[Gropoul 195 5 of 1.1 - thrashnid value

Minimum absotute dropout differential

i Protection-class current transfarmar

15 T sec, (g =1 A ar
amhsec l,~34)

0E ma se\, H =" My ar
1.5 mhsec. (| Ty

EnHH e

rafund

Reset of the Integration Tithar

[nstantanents

With dropeout

SAErO,

.00 - threshold valus

Disk emulalion

Operate Curves and Dropout-Time Characteristic Cirves according to JEC

Mavrmal inverse: ypa A

Ses chapler 125 2 Siogs wirk Inverss Nime Charoo

Wy irnverse: ypa B

1erishs e, J""j‘u'l:‘ T

f‘.-!t'lf‘l'l".ﬂi'_n,.' wvErse: Lype C

See chapler 125 Shage el iriesrse Time Chorge-

Lesrz- fitne invarsa: 'u'FII."B

terizdic Lurve, Frguss 122

Cwerate Curves and Dropout-Time Characteristic Curves according o ANSIAEEE

Irll.rerL-.E ype G

Phma chapter 14,52 Singe willl verse Tinee Oraren

i 'Shnrr inverse

teriaris Covee, Flendie 17

Lun_{ |nmﬂr~ap

2 htoge with everse Tinw Characs

Sno chagier T2

hodara ey inperse

wensrs Coeen, Vigare 1247

Wary verss

Eutrerrely #verse

TSI LuryE,

Soo chapter 72055 Sloge winl rvarsi Time Choee
Fizplore 7245

Matinita invarso

See chapler 1.2, ‘fﬁ'o,'- VA e Time Choge

e pepeaey £l IS
[k Do, figule 1205

Direction Determination

Ff;pe o :With externally generated valtagss
: Wiith waltage mernary 2 s
Forward ranne Woeaf o TR
e

[rapol differeisial Fotwardireverse rznge

Directional semnwn-_.,-

Approx. 13 W phase-1o-shase

Lnliméted for 1 and 2-phase shaet circuits
Dhenarnically walirniled, stationarny tor 3-phase short
cirriits

SIPROTEC 5, vwercarent Motaction, ko
CRI0OQ-CRO4R-CO1F 7, zdition OF 20716

5 # s

1269



Technicsl Hata
32 .8 Girectional Quercarmanl Fraloction, Fnases

Times

..

Operate time with dirme delay = 0 s Approx. 37 ms + 00T & at 50 Ha
Approy, 22 ms + 0OT at 60 He

Fxtension of the operate Llnwe du'fi'rﬁ'bperatinn with  {Approx. 30 ms ’

trarsformer inrush-curtenl gelection ;

'i'i:lm padt fime Approy. 20 me + 00T

Frequency Operating Range

09 HI’;P_d =11 according to specifiad tolerances
MWHz=f < 007, Sligrdly expander tolerances.
11 f = ts B0 H?
f=10Hz Active
f= 88 H: N
Tolerances
Cursants, methiod oT rmegsuremant = fundamenial W oof the .ilzettine_] valueor 3mA{l,, ~ T &)
companent O 25 VA (g = 5 8, (Fpy 2 10%)
Currenis, melhod of neasurement — RMS walue
{33 % harmonics, in rolation to fundamentet componenth
Up to 30tk harmonic 1% of the Eié;'[[irly’].:l;f.ml.li? arSmall = 1A
or 25mAdl =5 A f , w 10%)
Up ta 50th hisrmiomid, 1rm_|=':.-lf’.'l Hz 3% ol Lhe se{lﬂguallm ar 20 mA (- 1A
' ar 100 mA{l L =5 AL 10 %)
Up Lo 54Lh harmnnic, fope = B0 312 T4 % of the setting value or 20 mA e = T A
or WA (), - A I £ %)
Qperate time for 2 = I threstold valug < 20 715 % of the reference (calculated) value
+2 % currens televance or 10 ms
Dranout time for i1 threshold vaie = [.90 5 8 o e faferance {ralrulated) value
+2 U current tolerance or 10 ms
Dirncti{:ulj_-_d ctermination arv;.i.l.v.’;;.:érmr 1¢ e
influencing Variables for Threshalds
:Transiant axcass piokup in melhod of measuremant — | = 5 %
Hundareental component, fort s 700 ms (wilh
comipleta inbalanga)

12.8.3 Stage with User-Defined Characteristic Curve

Setting Values

Rataticn zngle of Lha reterance voltaga -180° o +130° Increments of 17

Drectianal mode Farward -

Reverse
helhod of meassirament Fungamentaf companent |-
; RiAS waluz i, 3

9 T fOutaut Dperatieg Time) sddilivnal delay of the outjpet mediun ysed, for ecanple S5 s wiln fast relays i
W54 SRR EC b, Oheescizrrent Pratection, Manual-

CSTOR-Gatel-Ci 1y, kdilion 07 2074
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Taechaical Cata

Drapout

12,8 Drechiangl Ovarcrrant Pralection, Phases

Thrashald valuese 1A @ 50 ane 100 Irated

5030 A Lo 35,000 &

!Intmmcnts of 0,001 A

5 A @ 50 and 100 lzata

015 AT 175004

Hncremants af 2,61 &

:1 A @t 6 frared

Q001 AL 1,600 A

Incremants of D001 A

5 A E 1.6 raled

0005 Ato BODD A

increaments of 000 A

Dropaut

Disk emulalion

FInsatanianeous

Titne mulriplier

0.05 50 15400

Increments of 001

iMurnber of value p:'nlai'rg far the operate chargcleristic
curvz

Imcremenls af 1

® walies of the eparaio curve

1.00 g, to BEET L

“Increments of 0.G1 p.U.

¥ values of tha operale curua

Increments of 0.07 5

Tiuraber at watse pairs for the dropet charactaristic
cUre

2 1o 30

nerements of 1

P0.05 P, ta 0,95 L,

Tncrements of 0,07 pal,

0,005 to 99900 5

Inéfémeaats af 0.01 5

The areater dropout illarenlial (= | pickup walue — drepout value t)ofthe following 2 cileriz

applies:

Drogoust

ahehpf 1.1 thwashald value

Mlnimum absohute dropout differantial

Frataction-class current iransformear

15 ra sec. {|
175 ma sec. R

rawed

=1 Aoy

dlnstrument current tra nstarmos

0.5 Fndy sec.
2.5 mbsec. |

ralul

=5 A}

latec

- 14a)er

Reset of the Inteqration Timer

'iﬂit;l ntaneoils

With dropoLl

Disk emulzlion

Appeos, < 0,90 - thrashold value

Direction Determination

%Typc

Wit éxle:'nally qererated voltages

With voltage memony 2 5

Forward range

II"|I|=I.|'.". I_S SG

Lo opaandd tifferential fervardirevarse range

1

Directional sensitivily

Unilimitad tor 1 and Yohase short civouity

Dynarrically unimited, stationary Mor 3-phase shorr

circuils

Approx. 13 phase-to-phzse

Thmnes
{0porate time with Lirme defay = 0ms Apprma, 37 ms 0000 %3 2 KD He
| Appro, 22 ms 00T a1 GO H2
Extansion of the opesale fime during aporation with  [Aporax, 149 ms
transfoemat intush-current defection |
631 o vy colected the methond of measurerent — RMS value, da norset e lhreshold value unger 0.0 1 o oo
0T {Ougput Operating Tirma] additienal detay of the cutnut mediurn wed, for axample 5 ms with fast reiays it
L b
s ’/':l
SIPEOTES S, Craeroiirent Pratection, kandal " 13741

CHINN0-G0040-C01 2 -#, kdition 07,2034



Technicas Carz

2.8 Dérectional Currcurrart Protection, Phawes

Drosolt ins

Fraguency Operating Range

09 =1iF

o
jam = 14

According o specified tolerancas

i0llz=f=08F .,
3.1 g = 1280 H7

Slighsly expandad Lolerances

fe 1 Hz
f=B80H:

ACtive

Tolerantes

Currents, method of measviemen = tisdamental
component

1A%

raree

£ 10 %

!'I U af the setixg value or S m il
:'E{Jr 25 i (| =5 A), {f

ez rawe

iCurrents, medthod o measuremsant = EMS witlie

(33 % hartmanics, in relation to furdamental component)

Lip tn 3th harrronic

t % of the setting value or 5w [Iﬁ_w':"i“;a,j

Br 25 MA (g = 5 AL (£ 10 %)

Up te S0th harmaonic, £, =30 He A Y of she sotting valuz or 20 mA I:Im.r;; 1 4]
or 100 mA G = 5 AL (. + 10%)

Lip to 50th harmanic, 1, Z &0 Hz 4 th of the setzing value or 70 mé g =14
av 100 mA (] =58 (2 10%)

rulsg

Opermte ime far 2 2 1 threshald vaive = 20

g taf the reference (calcidatad] value
42 % current tolersnce ar 10 ms

iDropout time for 1 threshald ualué.;_:'.i].ﬂﬂ

5 % of the refarence (calculaled} value
1249 currenl iolerance of 10 ms

Direciicn determination 2agle error b
Influencing Variables for Threshobids
Transient sxaess picken in methed of measurement = | % %

lurdamerts compoaent, far T = 190 ms (aith
complele unbalanse)

1372

Yy

SIFROTEC 5, Owvarcuweranl Prolaczion, kdanadal
Ch 000 G5040-C31 77, Edition 07 2054



Techhical Datz

12.9 Directionaf Overcurrent Protection, Ground \\f_

12.9.1 Stage with Definite-Time Characteristic Curve Tt

Setting Values for the Function Direction Determination

WMethod tor direction determination

ferosequencs -

1% 0 Oirectiora: Dvercurram Fralecion, Groid

Bt

W

Megative sequance

setting Values

Dropotet

Titnas

Minimurm VO of W2 threshold _ L0450V lo 20,000V 0.001v
{Rotation angle of the refersnos vollages AR T ial 1°
Forward range 0% Lo 180 ™
Direction rode Forward
Revetse

Method of roasarement

Fundarmental comsponent |-
RRAS walue

Thresheld vaiue T A @50 and 100 ialed

Q030 At 35,000 4 Incraments of 0,00% &

S & @ 50 and 100 Irated

2,55 At 175,00 A Incraments of 01 A

T A6 lrated

0601 Ao 1 600 A Incraments of 0.001 A

T h@ 1.6 lated

G.OU5 A Lo 8.000 A |Increments of 0.001 A

Draopous ratio

N.590 50 0.949 Itczatments of 0.1

Uperaie delay

Hncrements of 0,07 5

000 s toal.ol s

The greater dropaui differential (- | pickup walus
applies;

ilncreméhts at a0l s

- dreopout walue |bof the following 2 criteria

[ this patareetar is not available, 2 dropolt ratio of 95
frent funclinnalily,

W appiies for ewezcurrent and of 105 % for Undetoyr-

Minimum abselute dropout differential

6 mbsec il =3 M or

amhsccll -5 A

iﬂfil?uIT'IE.T:I.[.'“I_‘i.II’?'EI‘-T fransformar

0.5 A sec. i, .=1A)or
— 5 A)

[HHE-

2.5 mhAsec. {I

rated

The maxirmizn pickup time wits: aperate dalay = Dms

Approx. 30 ms 4+ 001 at b0 T
Approx. 2% ms + GOT at &0 HF

__Eztens.Fan ab the oparate tirme curirg aperation witi
finrush-current detection

PApprow, 10ms

[ Dropeut time

Approw, 20 s 4+ 00T

Fraquency Operating Range

SEPROTES 5

ralmy 7

Aocording to specified lolerances o

[0.9 = 5% 11

L Dwercurrznl Praleslion, kanual

U2 UG 524 0-20°17-7, Edition 37,2014




Techrie D

La

175 Direchinmal Cwercurmnt Frotection, Graund

ToHz=f <000, 4
T g T80 H

fes 10 He
[ 80 Hz

Aciive with reduced sensitvity

Taolerances

companenl

Currenls, metsod of measurement = fundamenzal

ar 25 A {l g =5 A

1% of the setding valuz or 5 mA (|, =1 4]

Currenis, melhod of measurament ~ RIS value
£33 o part of harmenic, referring to fusdamental cormpobent)

o 100 A (i

raknn

m};

Up to 30th harmanic £ % of the setting valde or 5 ma {':m;:"=‘l A
or 20 A (e = 5 A0 i g = 1O %)
Up to 30th harmoniz, [, = B0 B2 o 3 % of the setting value o7 20 mA (=1 A
30 100 A g = 5 A 4F g £ F0 %
tUp to S0th harmonic, 1= Al Hz 4 % af the salkting value or EG..&.i;E':.:{.Im,_I__d =1 A

=3 A, [fy = 10 %)

1 % of the 5|_:='_'1i'n'_r~]' yalle or 1 ms

Diraction-datormination angfe enor

17

Inflerercing Variahtes for Threshalds

complete unbalanae)

Transient #xcess pickupin method af messurameni= 1< 5%
Fundamenta component, far = 300 ms Gaith

12.9.2 Stage with Inverse-Time Characteristic Curve

Setting Values far the Function Direction Detenminatian

Tdelhnd for direction aé.[.é}minmiﬂn

ZET SRUENCE
Meative sequencs

Fomwdrs range

afimimum VO or W2 threshasd CIT S0 b 20 0000 Q007 %
Rotaticn angle nf the refarcnce woltage B0 ANt 1"
¢ to 180° 1"

Settingg YValues

1374

Rirection mods

Forawvard

Favarse

iMethod of measurarment

Funcarmantal companernt
ams value

Threshols value

AOAE 50 and 100 Iraled

0020 4 1o 35,0400 A

lacremenss af 0,041 A

5 A @ 50 and 100 Iratod

0.5 AL 0D A

moremenis of 061 A

1A E 1B Iraled

o001 Ao 1,600 A

S 4@ 1.6 Irared

0.095 Ao 8000 A

increments of 00T A

Incraments of G.OGT A

T}';h'é'm haracteristic cure
Dircpaut Disk ermulaiicn
Inslanianeous

Tirme multiplizr

2.00to 1500

Vi

CRANNG5040 £07 44, Either: B7.2018



Tecnical [ata

minzrnum Lirne of the cunss

C00st 1005 | v~ |Inceenents of 0.01s

Aogizional time delay

DA stoad 00y & -:;lw; Increnzants of 0,01 s

Bropost ¥
The greater dropout diffetential {= | pickup ralue — drepout valwe |)of the falowing 2 criteria
apples;
[ropoL EJb“.-c af 1.1+ threshold valua

Minimum absolute dropout differentiak

Protection-class current transformer

15 mh sec, .I.:.Iurmd =1a)ar
7amdsec, ., ~ 5 A

snstrurnent curenl transformar

05 b sec, [, =1 Ayor

Aombsec (I, ~5A)

Rasat of the Integration Tlmer

bwith dropeut

iDisk arrulaiicn

| pron. < 10,900 - Lhreshold value

Operate Curves and Dropout-Time Characteristic Curves according to 1EC

Marmal imvarse: tyze A

fafer to ihie respective figure of the technical data for

Wery imeerse; Lyne B

the non-dir-OC-ground Muncton 12,72 Sigo with

Lary-tirne inverse: type B

lrearss-Time Charooierisii Curee

Operate Curvas and Dropout-Time Characteristic Curves according to ANSIHEEE

Iriverse; Dypa C

“iRater 1o the respective figure of ke lechnizal data for

ot invoise

the Aok dir O0-ground fuschion 1272 Sigde walh

Imwernas Tine Choeneracianis Corve

Maoderataly irverse

WETy imarse

Extromaly inverses

Definite imearse

Tirmes

TThe maximum pickizn time with operale delay = 0ms

Ehppro. 30 ms + 00T 81 30 He
o, 25 iy + S0T at 0 Hr

inessh-currenl detaction

Extension of the apesate fEme during operation wilh

Aptrog, 10 ms

DfOF.I.{.'_‘i.lil e

Appraw, 20 ms + OOT

Frequency Operating Range

0.9z, %11

Arcording to spacified tolerances

TRzl <09 0y
AT, =t =80Hz

Sligh [l'_-.:' expanded tolorances

if =10 He
f =80 He

" AcTiva with reduced sensitivity

i

SIPRCTLC S, Qwarcurran: Praleclion, rdanual
CRADUD GhU40-C077-7, Cditien 07,2404




Techniczl Data o P
1249 Directicnal Qvercurrer Proleciion, Gt ‘\‘}\.\\ n
s
g

Tolerancas

\?\\

]

COMpPOnent

for 25 A (1= 3 A)

raled T

Currents, method of reeasuremant = RS veiue

{33 % parl of harmanic, refarring to fundzmental comgonent)

Sp to 30th harmenic

1 % of the satting valus or b ma Moy = 180
of 25 mA =5 AL (= 10 %)

1z te S0h harmenic, £, — 50 Hz

3 % of the setting value ar 20 ma (|, ~ 18
ar 100 mA . =5 &, (= 10 %)

ratwl

Up o S0th harmenic, T, - 60 Hz

v oraled

14 % of the setting value at A0rmA
or 100 md (. =58 0, L 30 %]

—14)

5 % of the selerence (calculated} valus
12 % currerd lalevance or 30 ms

Drcpl:uut..Eirrle fer 31 threshold valie = 090

3 B o the reference {oalollated) valie
+ 2% current toderance ar 30 ms

Diraction-delermination angle arror

l‘IE

Influencing Variahles for Thresholds

Transicnt excess pickup in method of measurement = (<5 %

fundamental camponent, for T 100 ms {with
tomplete inhalance)

12.9.3 Stage with Inverse Time-Dvercurrent Protection with Logarithmic-Inverse

Characteristic Curve

Selting Walues for the Functlon Direction Determination

tethon tor direction determination

{Zero sequence

Setting Values

iNegative sequenne
TMinirnure VO or W2 threshold e s e 20,000 0001v
Ratation angle of the referenca yeltage 80° Lo 1807 T :
Forward renge " to 180" 17 :
Gireclion made | Farward -
Reavorso
Method of mezstement Fundamental £OMPORRTE i—
(RS walue
Threshols value ST AE NN anc 10 Irated | G030 Ato 35.000 A Incroiments of 9.007 A
S A @50 and 100 Irated. |0.15 Ato 175.00 A increents of 0,07 A
T A& 1.6 rated 0001 A ta 1,600 4 fncrrmenzs af 00071 A&
5 A @ 1.b Irated 0.005 Ato B.0G0 A Increments of 0,601 A
Characteristic curve: see Figure PR
Threshoid value mulsiplice 1.00 to 4.00 Iferements of 007
Tirne mubltiplier 0.000 5 Lo 60,000 5 Incyaments of 0001 5 .......
tinimura time of tha characterisic wrve 02.000 st 60.000 5 Incramments of 0.001 EERN
WA time of (he chiaractesistic cane ﬂﬂlﬂﬂro a0.con s _ dncrements ol G.001 5 Y E\. '

1374

4 19 s
Vi /[*’ &

“\M}."‘
SIPRTLC S, Dhvercizrrant Praberiing, r-mnuaT
CER00aa0al 001 2-7, Ceition OF 20545

]
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Tachmicad Crata

1% .0 Oirecticnal Dvercurreal Proloction, Grousnd

ﬁ(ﬂﬂiiicnal time delay

0.000 s to 60,000 5 [incrarments of 0.001 5

T |

—
H e :
i o
! "
i
[
! A1
: & [B[Time disl
I
I
|
[
I
I
' I
g . . __
H ' 1 T — e e
; : i ST
E I ..... -
E P I 108 o 30/ Flireshatd value
5 |y [PITmeshold muliinier i
| | P Min. time of the curve ]
Ak -
IP[#ax. fma of tha curva i

|intieény 3643, %, < e

Fiqure 12-13

Operate Cunee af Logaiithmis Invesse-Time Characteristic

Dropout
The grezler drepout diferantial (- | plekup value - dropout valune |jof e fallowing 2 crizeria
aprplias;
Bropout differential derived from the parameter Dropout ratio
if this pararmeter is nat available, a dropoul ratio of 235 % appiies for overcurrent and of 105 % for undereur-
rent funclionatity,
MHnimum absolute drupoiifdiffem nttal
Froteclien-class current trazsformer TamAsec. |, ,=14) ar
Fhmbser 0 =54
JInstrUment Catrant transformer 0.5 mases (L., =1 Ayor
c2hmbsen (=54
Times

Tha maximura pickup tirse wilh operate delay ~ 0 ms

Approx, 30 ms + Q07 at 50 Hz

ExLension of the aporate time during operation with
irrLsh-cureenl detection

iMrnpout time

Frequency Operating Range

08B =18 According to spacified tolerances S |
e Y T
':_:l: \".\ -.::"x_
'&} -\,\!'
SIFROTES 3, Owercirrent Protection, dardl N 1iEFT
CER3000-0500-001 7 -7, Edilion UX. 2014 ™ Jﬁ

34




Techiical Cata o
128 Binocliona Owecurrent Frotecton, Geend

MW He= 208
11t e = T2 B0 Hz

Sl.i.;j'hﬂ'_-,.' expanded tolerances ’_\ ) !

[ <104z Active with soduced sensitity
{8017 :
Tolerances
!EUI’I’EI'IT.S, method of measurement = fundanmental 1 % of the setting value or 5 A {IG?E“_“= 14
Leorriponent of 2% A I:Iral_-.d =54

E_fr_r"énts, mathod of moasurement — BAAS valuz
£33 % part of harmonic, referring 1o fundaments: companent)

Up to 30th harmenic 15 of the setting valus ar 5 mA [, = 14)
Lor 25 mA “ bl e 10 %)

fEROH rale

Up to SG1h harmanic, 1, ~ 50 Hz 13 % of tha setting value ar 20 mA (g = T A
ar 100 maA{l,, ~5 8 .+ 10%)
Up Lo SOt hat monie, f o = BOHZ 4% of the satting value ar 20 mA {lgrag =1 AL

EIY
G 0 of the referonce (calculated ) valLe
= 2% current toleranca of 30ms

ar 300 mA (L, = AL

maTEd

chargeteristic

Irverse-kirme dragout time to lagarithmic inverse-time | 5 % of 1he referance (caiculated) valuz

characteristic

+ 2% curront telerance or 30 ms

mmftuencing Varfahbes for Threshalds

[ Transient excess pickur in mathad of measurerment — <45 %
Hundamentzl companent, Tor ©z 100 ms (with

: romplate unhalance)

12.9.4 Stage with Knee-Point Characteristic Curve

setting Values for the Function Divection Determination

biethod for direction determination {Fara sequence -
iENEgatiue SELEne
Minimarn W0 o V2 thrashold TIN50V 20.000 Y 0.007 Y
i Rotation angle of the reference '-;f"rﬁ.l.i.:agn?- -180° to 120° 1o

iForveard range o7 o 1807 1
Settlng Yalues
Giroction mode Forvard -
Reverss

wathad of measuremznl

Fundamenlal componeant
RiaS vale

Threshold valie 1 A@ 50 and 00 Irated

1.030 Ato 35.600 A

'IHETemean of 0001 A

5 4 50 and 100 Irated

HLE Ao 175.00 A

Incremanls of 0071 A ’

0007 & to 16004

Hncrements of 0.007 A

|6.005 A to 8000 A Incrernsnls of 0,001 e 1&;

]
A

1378 RIFROTEC 5, Overcurrent Protection, tamui) §

C53000-GRRAN-C 7.7, Edition 072078, §

Ay



lachnical Data

2.9 Directiorat Owarcurram Prul-_-v.::lic'ir"|'_:'i3'z'fi:;|'.:'r':|'-:_'1

Charat'i:é'rwm: LM, S0 quu.L [ _
EMinimum time of the chatacteristic curve 0.0 s to 3000 Inererents of 0,07 5
Cher-paint dime of the caree .00 5 to 100,00 5 Incramrents of 0.01 5
Maximurmn time of Lhe characteristic rurye Q.00 & to 200,00 Hncrements at 0.01 5
I(nee fnint walue 0,030 A to 35,000 A Incrernants of 0,001 A
Current at minitum e of the Cune C.030 & to 35.000 A Inererneants of 9.001 A
Tims reultiplier .05 te 1,60 merements of 0.01
[
Tupel I
1000 |- .
. | 1
"""""""""" 1 1
N |
i B l
100 P, [P[ Time diad |
i Lolca
i CB] Mo, time of the curve
T R
: I
mi- : " .
\ ] ip Kna&-polnt ime
I
? L
: [F]tsin. tims af the cive k
1+ L
i
I
1
I
1
|
i1 ! I e
0.00% I 1o, [ N0 EHE
I
I b i
i [ :
; a [P Knue-pulnt curreng ot
[#] Threshald | [Pi Current st Min. fme ;

| TEELEUTHTEH YRRl b e M T
Figre 12-14  Qperats Curve of the Logarithmic Inverse Time with Knze-Point Charactaristic {In the Cxaraple
ol Yhreshold =0, 884 A

Dropout
The greater dropoit ditterential {= | pickup value — drepout valwe |)of the fallowing 2 criteria
Apphes;
Drupnut diffarential darived from the parameté;‘"ﬁrc-pqut ratia
I this parametet is not available, & dropout satio of 949 % applies for cvercurrent and of 105 % for undercur-
rent furnctisrality, i
Minimum absolute dropout differentlal
Brotection-class cUrent transfarmer 15 rh sae, {Im, ]lnr
Smbsac il -G8
IrstsLmenil current transtarrmer L5 b sec, Ggeg=1 A0
5 mﬂ L {;m, —5A)
SIPRIITES b, Owercuirent Pratection, Manual A

CEILO0-0RA0-0217-7, Edilinn O/ 2036

A J

e



Technical Data

129 Directional Cuercnrrent Proneclicn, Groid

Times

The maximurm pickup tirme with operate delay = 0:ms

“ABprox, 30 ms + 00T at 50 Hz

JREN

Hinrush-carrent detection

Appro, 25 ms -+ Q0T at 60 Hz S
Exiension of the operate time during oporation with | Approx, 10 ms ~1}_..

T

Dropoat time

Ao, A0 ms - D07

Frequency Opersting Rangea

03 =1 1.

Arcarding to specified tolerancns

10Hz = =091, .
111 q<f=80Hz

Slighthy expanded llerarices

T
[ = 80 Hz

Active with reduce{i";;-r.‘;ﬁitivily

Tolerances

Cl_|rreni_'5'.',':nethm'ﬁ of maasuremant — fundamental
Cormpasenl

T af the selling valle er 5 ma {] T A

ar 25 ma il g = 5 A

oA -

El._]'r'r'ents, metind of mansurement « RS valve

37 % part of harmonic, referring to fundamenial cormpenest)

1 % of the salting value or 5 m.!\\I:Irw =1 &)
or ZRmAd =5, (L2 10%)

rakm

raLeg —
4 5% ol the seliing value er 20 mA (I, =7 A)
av 100 magl =5 AL (2 10%)

ralui

harmonic, f — &0 Hz

T Traler

.I._.I.p 1o 20t

war 1 madl, -5 &) if

.1
raled —

14 %)

Irwersa time oparate time to logarithmic invarss Limne
D Eee podnt characteristic

5 % of the reference {caloulated) wvalue
+ 2 % current talerance or 30 ms

[IFiversa-tire drapaut time ta logarithmic irverse tine
wilh kree-poing charartaristic

5% al the reference {calculated) value
+ 2% current telerance or 30 ms

Lirection-dalermination angle arrar 1"
Influencing Variables far Thresholds
Transient excess pickup in methool of measurament = [« 5 %

fisndamental compenenl, Mor sz 100 ms Huith
complote unhalancot

12.9.5 S5tage with User-Defined Characteristic Curve

Setting Yalues for the Function Direction Determination

B

‘Melhad Tor direction detarmination

{ern seruence

Minimum 0 or V2 threshold
Rotation angle of the reference veltage

Forveard range

iMagative sefuance - ]
0,150V 16 20.006 GO0TY
807 10 1807 T
74 180° 1°

SIPROTEL &, Caercirrent Pratecion, anual

B
ok

-

CHAL00 Gyl CO1F -7, Loition 07 2074




Setting Values

Dropont

Reset of th

Timas

Fraguatncy

Teshnical Dala

12,2 Directional Crxercsirrant Protectian, Graaml

Directiom maodle

Forward
Reyerge

tethod of rmeq 5u."é..r.'.r.|.e nt

Fundamental comipaneni
[ihi% value

Thrashald valus

HALGED Ao 35000 A

Incremernts of G007 A

5 A a0 and 100 Irated

0,715 AAc 175,00 A

Incraments of G071 &

T A D 1.6 Irated

0,001 A 1600 A

Incraments of (L0071 A&

5 AE 1.6 Irated

iDropout

0,005 & 10 8,000 A

Inecraments of 00071 A

Nisk arrulation

Instantanaous

Tirne multiptiar

15,85 to 35.00

Increrments of O.01

* walues of the aperate curve

1005

Jtoedar o,

Incremants of .01 p. u.

¥ walugs of tha oporate cune

.00 5 to 995,00 5

Ineroments af .07 5

Mumber of value pairs for the drogout charactoristic
cuWez

& 1o 30

% values of the dropout characteristic cure

HCrerTers o 1

Increments of .01 o, 6.

¥ yalues of the dropodi characteristic curva

(0005t 53000 8

'I'r'i::fr'ements ot 0Ll 5

The grester dropnut diffarcntiai (- 1 piekup value - dropout value |)of the fellowing 2 criteriz

appties;

Qropout

95 % 0f 1.1 « throsheld value

Minimeurn absolule dropout differential
Protectinn-class cursent sranslormar

15mtsac il ~ 1A or

ThmA e (], = B A

nstrement cursent translokner

d.amasec .-t & or

25 see (. =5A)

IR

e ntegration Timer

Irslanlanenus

With dropaul

Nisk omulation

Anprod, < 0,30 - thresheid value

The maximum piclup time with operate delay = 0 ms

Aperax, 30 ms + 0T 5t 50 Hz

inrush-current detaction

Approx, T0 g

Cr ot tirme

Approx. 20 ms + 00T

Operating Range

0.9=0il .= 1.1

.-ﬁ-.c-::urd'i'r'{g tn spacified toinrances

TOHz =087
1.4 1

raw

FaTOHs
[= &0 HzZ

Slightly Expurldéa.i.;:._:?:erances

SIPROTEC A, Duzrcarrenl Proleclion, Aancal

Ch3000-250

. i
f{j}r (; Jﬁa."}f{r*{;;?)yv

Q-0 7-7, Edivion 07, 2074

FAclive with reduced sensitvisy




Technical Data .

Tolerances L
Currents, mathed of measurgment = fendamental |1 % of the setling valug ar 3 ma (., =14)
cofmpenent ur 2Ry =5 A
Curremts, method of measurement = Bids valug
{33 % pail of hatmapic, raferring 1o fundamental camponeni) .
[Up to 20th harmanic 1 % of the setting value ot BmA =1 A)
ar 25 mA (=5 AL I, + 18 %)
Uip o 50 harmonic, £~ 50Hz 1% of the setting valte of 20 mA L, =1 A)
ar 190 A =5 AL (., = 10 %)
Up to 50th harmeonic, £, — 60 Hz 4%, of the setting value or 20 mA (), 4= 1A)
Lo 00 mA ],y = 5 AL (2 10
'Iij.peraie tirne tor 2 = il throshald valus LEEI 5 % af the reference (calewiatad) valus
12 % current llerance o 30 pes -
Drupm‘[ﬁ tirne Tor M threshald valize = 0,50 5 8 of the roference fcalculated) value
+ 2 %curent tolerance or 30ms
Diraction-deLesminakion angla arror ) 1%
InfAluencing Variabkes for Thresholds
I Transicn: exvess pickup it method of measurement = {5 %
Efundamcntal carponenl, for v 100 ms (with
i completa unhalance)
i
\"\___,’5
1382 SIPRIT L 5, Overcuirent Mratection, Lunal

CRANN-GE040 £ A4, Editian 97,2014
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12.10 Inrush-Current Detection

Setting Values

Teckmical Data

13,10 Inrush Currerd delection

DA E 5D ang 100 leted

dpetat-range limit max

04030 A ta 35.000 A

B @& e B0 and 100 lrated

"J1 S AW1TL.00A ncresnenis of 007 A

A 1.6 Irated

0,001 A to 1,600 A Incremants of 0.001 A

3 & 0.6 raked

Increrests of 0.007 &

MC05 Ato B.000 A

Component ol Znd harmonic

I Ao 45 % Incraments af 1 % ;
i[]urﬂtmn of the crosshlock function 03 st 20000 s ilncrements of 0.01 5 |

Times

[Fickuy firres

Ap'i:ﬁ'rox. 29 ms

Dropaout Ratios

Harrmonics
| il

2 harny' 151 harm,

10,05

Drapout

The greater dropolt differentisl (= | pickup value — dropodt value |}ofthe tollowing 2 criteria

dplies:

rent funcrionality,

Drogouwt {.ii.l.‘.fé;t.‘ential derived from the parameter i:lropc;ﬁi.: ratip
if this parameler is nol available, a dropout ratic of 95 % apelies for overcurrent and of 105 % for undercur-

Wkinbmum absolute dropout differential

Protecticr-class currest transfarmer

T15 A sec, (e =1 M) ar

o mA e L e 5 A

ralel

fHnstrumment currenat transfarnter

0.3 A aer:"ifl'r;m_,, =1 Ayar
25mfsec (e GAY

[F1EH

Fraguency Operating Range

0.9 < fif

=501

rated ©

Acconding to specified Lolerances

T0Hs=f< 00,
1.3f . <f=820Hz

[ H

[= 10 Hz
[= &0 Hz

Inactive

Slightly expanded toleranoes

Tolerancas

Current maasuremant |

i % of tae setting value or 5 A i

IFAx
Harmonics |, 1l

2 harra' 1= harm

. |
lar SETtings af l}!wJ JFIT

LR (e

Time delays

1% of Lhe sexting value or 16 ms -

SIPRATEL [, Owarcarrem Praleclion, hManual
L4000 G5040-C017-7, Edition Q7 2016

L'{_;J._ ¥




Teshnical Data

T2.97 Are Protoctian

N
. \\\1.;\'3.
12.11 Arc Protection N
Setting Yaloes
Thrashold = T1a®50and 100 sated [0.030 A 16 35,000 A !IncmmE{ats of G001 A

5 A @ 50 and 100 Irated

013 A to 17500 48

Sneremenits of 001 A

1A @1,6Irated

0,007 A Lo 1,600 A

5 A YA rated

N.005 & to 2000 A

Thrashald 3>

P18 @ 50 and 100 Irated

0030 A ta 35,000 A

lcremmants af 9.007 &

5 & @ G0 and 100 Irated

N5 At 175004

tncremnents of 0,01 A

7A@ 1.6 Irated

0,007 Ato 1,600 A

Increments of L'I.L'IE.I.'.I A

5 a0 16 rated

(.005 Ata B.OCGE A

Ircrements of 0.007 A .

External Lrip iilislion . fyas
: ho
Oparating mode Liaht crly

Currenland fight

Sansar Point zensor
Line sensor
Cuslem
Threshold Tight -78.00 dG to 0.00 dB Increments af 101

Channel

Dropout

The targer dronout differoniial (- | pdckup threshald — dropout thrasheld |)al the follwing
7 Criteria is usad:

Dropout differential detived from the Dropont rakio pdrametsr

Il this patametar is not available, 1 diopout ratin of 85 % applics to the overcurrent rotection and a dropaut
ralio af 105 % applies to the undesourranl profection,
ninimom absobute dm‘ﬁﬁﬂt different_i;ﬂ

Frotection ciass current transformers

15 mAsec {|__= 1 A af
7hmhsec il =08

$0.5 mAsec, (1., = 1A or
L5mAsec il =50

fInstrumant transformmers

1t

Times

Shartest operale e
Operaling mode = ligiht only

At 4L‘| ms 4- DOT at B0 He
Approx. 2.8 ms - 007 al 62 Hz

Shormest cporaze tirne
Dporating mode = Current and light

o 0T (Cetput Operaling Thned Addilional delay of the sutpol macinte Lwed, for 2xampla 5 ms witk a fast relay, sep Chapler . _
JAT e R Lt P %-_,-':

Y

i
%
3
Iz S

1384 SIPREIEC 5, Cuereurrent Protection, Madal |

CEIO0N-GRA0-CUT 27, kdilion 7 20767
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Taoanical Cata

12.12 instantaneous High-Current Tripping

Setting Yakues

T2 A2 Irslaiilaneaus Hign-Coerent Trpping

Trreshold valus

T 8@ 00 ratad

U030 & 1o 35,000 A

) Inecremeants of 9.007 A

5 OAE T00 ra e

015 Atn 175.00 A

crernenls of 0,07 &

1 A & 50 Irated

0030 A to 35000 A

Incremenis of 0.007 &

G A @ G0 frated

15 M 1700 M

Incremeriis of DCI'I A

0001 Ao 1600 A
0,005 Ao 8,000 A
0500000

1A @ lrated
SAE 1.6 rated

Incraments of 00007 A
Increments of 0001 A

illn{:renmnts of 0,01 |

Dropout
The qreater éropour differantial (- | plekus walue - dropeut walue |Jof the following 2 critera
aprplies:
Dropout differential derived from the parameter Dropout ratio
If Lhés pararmeter is not available, 2 dropout ralio of 95 % apolies far overcurrent and of 305 % Tor undercus-
renl Tunctionality, -
Minimum absafute drapoct differentlal
brolection-class currant transfarmer 15mbsec, & =1 Mar
FimAsec (1, —h A
Thstrument curreat transformer 1.5 b sec. il g — 1A F
2Emisec (], =54
Times
Cperate time for ur@ng -2 threshald value Approk, 8 ms +00T= .
Tolerances

L5 o setling value or 10 mA
al lr;fml =1A

Respaoyse 1olerance, current

15 0 of setting value or 50 A i
Aty =5 A . |

Tirme delays 1 % of the setting value or 10 ms3

¥ 0T EOutput Operating Time) Additineal deiay ol he aalput madicm uaed, soo Skape 1207 4 Seiay Do

SRR &, Dworcdrrent Protection, kanuzl
CE3005-G3040-C01 7-7, Fdiion 87,2014




Trchajcal Dala

12,13 Iastantanszous rippieg at Switch anto Taolt

s
12,13 Instantaneous Tripping at Switch onto Fauit °, ~{
Setting Values
T_r'i-ﬁuﬁ::i'ng dalay 000 5 to 600605 | Incremenis ol
| s
Tolerardes
Times < 1 % of the setting watee ar 10y
\ \’éw
ST
'\.\ -‘.;
1386

SIPROTED 5, Overcurent Motaction, Rannai
CRINNG5040 C01 4, Edizion OF 2016



Tecainical Data
1214 Cyercurrant Mrotaction, 1-Fhase

12.14 Overcurrent Protection, 1-Phase W

12.14.1 Stage with Definite-Time Characteristic Curve

Seitlng Values

method of measurement Fundamentalcompment
k RMS l"'lal-"I-IE te L te SrEEssrmmssemmsrsrseren e essesarasaanasasanmas]
Threshold valuef 1 A8 S0and 100 rated  HLO30 A to 35,000 4 Incremenis of 0.007 4
: S A RO and 100 Irated 10,15 A ta 175.00 A Incromonts of 0.01 A
1 A5 1.6 Irated 0.00% Ao 1.600 A Incrarents of 0,007 A
T AW 1.6 lrated 0,005 Ao &.000 A Increments of 0001 A
Drapout ratio (fixed) .94 i-
Tirne dekay S 000 & tn A0 A0 <
Dropottt
The greater dropout differsntial (= | pickup walue — dropout walwoe |)of the following 2 eriletiz
apilios:
Oropowt differential derived from the parameti;l:5;:;1;.1:.:.:.£.1.:......;'atir:
It this pararmeter is nat available, a dropout retio of 95 % applies for overcarrenl and of 195 % Tor undescur-
rent furctionality,
wtinimum absolute dropout differantial
Erotaction class current transtormeayr TamAsec. (. = T4 o
FomAser L =0A)
Instrment current transfarmer 0.5 b osec (1., =1
Pamhsec (. =5A
Times
_E_'J[T;*:dl-eLlr'nev'ull.h ime delay = 9 ms Arprox. 15 rms 4 OOT ab 50 Hz

Spprox, 14 me+ Q0T al 6O Hz
Exlension ol Lhe oparale time during aperation with  [Approx. 10 ms
trarstarmer inrush-cursant detection

Cropout Lirme ..;fup_r&-rm-:. A0ams + GOT ar 5013z
Aporow. 17 ms - GOT at 60 Hz

Fraguensy Operating Range

EETTIEE ' Acenrding 1o spacified toleances

MlE=f<0.8f, ., Slignlly expandad tolerances

11 flalgd{{'_:gc' Hz [,

fe10Hz Arlive

f=80Hz

8

W sl Aate selected the method of measurement — AMS value, do nor sat the threshold valda undes 201, '-‘2‘\‘,5 '\\‘
A3 QOT (atpus Operating Timed addiiang] delay ol fg ootpol medion usad, soe Capter 1.0 7 5 Bty Qi i I%
SIFROTCC 5, Suorcurrent Protaction, AMarual R 1387

CHIN-GL040-021 74, bition 042016

o



Techricrl Nata

12,94 Cwercurrent Frotection, ¢ Bhase

Tolerances

Cirranes, method of measuremend = fundamenLal
SOmpanant

1% at the setfing value or S mA 0 =1 Al

raleil 7
or 25 mhdl,,, ~ 5 &), (f 2 10 %)

ralud

Currents, method of mezssrement = RS wallie

(33 % haremanics, i0relation W fundamenial component)

i.LIp 1o 301 harmanic

far 25 ma

—— A)

& A, if 0

rled T rased L

Up ta 50tk harmanic, 1~ 50 Pz 35 of the setting valve of 20mA G =1 A)
et IR0 A () =5 A (= 10%)
Up ta 5arh harmanic, £, ~ &0 Hz 21 o the selting valug of 20 mA =1 A)

of 100 i =T [

ralu

Time delays

T8 of the éé&ing valuz nr 10 ms

Influencing Variahles far Threshokds

Transient excrss pickup inmethed of measurement = | & %

. Fundsrental componert, for T 100 ms fwith
Lromglels unbalanoe)

12.14.2 Stage with Inversa-Time Characteristic Curve

Seiting Values

htethod of measuremenl

Fundamental cempenent |-
RRAS wtue

Threshold values?

0130 Avto 35.000 A tncrements af 9.007 A&

3 AR50 and 100 lrated

015 Ao 175.00 A Incresments of 0,01 A

TE@ 1.6 ated

0001 Ato 1.600 A Increments of 9,007 A

5 A& 1 & rated

ODDSA{GBGGD & ncraments of 00071 A o

Dragaul

Disk ermulatiaon -
Instartzneaus

.05 w0 15,00 Incraments of 0.01

OropoLlt

The grealer drspous differantial (= | pickup value — dropout walwa |)of Lhe following 2 critesia

applies;

HLC) u:if"ﬁ'.'é.“'-m{'h:'eshuld vallle

Bralection-class current transfarmer ThmAsec (=14 Gr
Famhsec {l =9 A

Instrument current ransfarmer 05 b gee, (Ir‘..t;_'d';"ﬁ A ar
1ombsac (I, —5A

Reset of the Htegration Timer

Instantaneocus

With dropeut

)5y have selected the method of measurement — AMS value, do ol sel the ikrecheld valde urdar 00101 o

TIRE

e

SIPROTRS [, Cavercurrant Peossclion, kA i
L3000-55040-2017F -7, Cadition 07 20146




Tesnnizal Data
1214 (vorctrrent Pratection, 1-Phase

|Di5l<emu|atimn |Hp;.'-rr}:-¢. =0.90 « threshald value

Operate Curves and Cropout-Time Characteristle Curves According ta |EC

Extension of the operale lme during oporatian with | Appiox. 10 ms
transformier inrush-current detastion

The wipping characlatistic cirves and dropout characteristic curees according Lo 1R can 2e found in the Tech-
nical Data chaptar unider Inverse Time-Ouercurrent Protection.

Opetate Cupvas and Dropout-Time Characteriste Cueves Accotding 1o ANSHIEEE

Tie tripping characraristic curves and dropoul characteristic curves according to ARSIIEEE can be Tound in the
Technical Date chaptor under inverse Tirme-Overcurreni Prolestion,

Frequency Operating Range

0.8 fif g = 1.1 R According to specified toleranves |
T0dzsf=00 foroe Sligghtly expandad rolzrances ‘
1F < f= B0z .
1< 1GH: TAClive
[ 80 H7 i N i
Tolerances
Currents, methad af measurement = fendamental % % of the soming value ar 2 A (), =1 P-.)
companént or 25 m# l:llannatl =5 &), Moo * 1{1'2;.] —
Cirants, mothod of measurement = RS valkie
{33 % harmomics, in relatien ta fundamental cormpeneney
Lp ta 3t harmenic 1 % of the serting value or S mA L, ,=14]
ar 25 mA (= 5 AL = 10%)
:Lp ta 50th rarmonic, #,.,,, = 50 Hz 3 % of the setting value or 20 mA {I,"_:.I;ﬁ= 1)
sor TO0 mA (|, = 5 AL (o + 10 %)
Lip to S0th harmaedic, 1, = 60 #: o 4 % of the setting valde or 20 m.f.';.fl;:;‘__d =1h)
of 10:mA |:|r-'|r-:||‘. =5 "ﬂ"-':'-' IH:rulﬂ.:l! & I!":":I
Operate tire for 2 = B threshaid valus < 20 5 % of the referenca (calcuizted) value
+2 % currerl lokrence or 30 ms
Dropout time for 1 threshols vatae = 0,90 5 % of the referance (caloidaled) value
+2 % currend tolerance of 30 ms
Influencing Variables for Threshobds
!ﬁansienr creass pickup in rmelhod of NEasUre ment = | < 5 %
?;fundarnental componeat, for 1= 100 ms (with
izarnplale unbalancs)
12.14.3 Stage with User-Defined Characteristic Curve
Setting Values
Mothod of messterent Funidamental com rmm“ nt i - \
] 5 ]
RAS value | \\ %
. S
NN
BT
. R
SIPROMEC 5, Guencarmert Frotection, kanual =, 4 1388

CRILO0-GE0IN-C03 77, kulilzon 05 2076
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Technicai Data
12.14 Overcurient Frotectian, 1-Mhase

1 A 50 and 100 Irated

LThreshold valua

DU30A 10 35000 & lIncraments of 0.007 &

5 A @ RO and 100 Irated

0,15 Ato 17500 48 Increrments 01 oLOT A

114 Irated

000 Al 1,600 A Increments of 0.00% A

hAE G Iralecl

0005 A to 8000 A ncrements of 0,009 A

Drapuui

Cxisk ernmiation
fstantanenus

Time multiplies

0.05 to 1500 “lincrements of 0.01

Humbar of valua palrs for the operate cune

121020

Incremerncs af 1

W oyaluws of Lht" uperdl.t‘- CUMVE

100 pu o 6667 pou. |Incremenss of 0.01 pU.

' wahies of the cperate curve

Q00 st 223005 Inerements of 0.01 &

i Mumker al value pairs for the drepout characteristic
irarue

i2ta 30 Inceaments of 1

4
H

® values of the ernp-:'.uut characteristic curve

10,05 pu. to 0,95 0,

Incrarpents of GOT po,

Yvalues of tha ui’Ol}CIULLh&"H{“TEI'I'ST.I CIINye

INCrerments of 0.07

0.00 = dc 99900 &

Dropout
The greater dropout differential (- | pickup walue — drepout valwe | of the folowing 2 criteria
applies:
Dropaut 958 of 1.1 - thresheld value
Minimum absofute dropout differentiat
Protection ciass current transtarmmer ‘I SwmAsec. (|~ 1A or
{75 mA sec. e = 3 A
dnstrurment current transfarmer 0.5 mdsec §l, o1 &) ar

2hmbsecdl =04)

Reset of the Integration Timer

rslanlanenis

Wil dropuufm"

sl ernlation

Approy, = 0.9« thresheld valoe

Frequency Operating Rahge

Do <11

rotes

srcnrding 1o specified tolerances

10 Frsf=051,,
;1.‘: *r,,w-:nBUHz

alightly expanded iolerances

e 104z | active with less RS tivity
foo B0 152 :
Tolerances
Currents, methad of measursrment — Fundamen Lal Y% of the setting value or SmA =1 A
compenent G 25 Ay =5 AL T, £ 10 %)
E:uur'rents inethod of measuremant = RMS value
(37 % harmanics, in elakion o lesdamerial campanant)
Up o 30t harmanic T8 of the setting valuz ar 5 ma A Y
o 35 ma l{i”“_l_ S AN (F 10 %)
Up e ED'{'H"Harn!r}nic, f,eg — 30 Hz 3 ot the seriing valuo ar 20 mA{l .- 1Al 3{
: ar100mA (L, ~ 5 AL (4= 10%) :
L — i . - ey e
P x;,_l
A
Wy

1390

LR ™

.
SIPRCTEL 5, Overcurrent Mrotzctinn, har
CRANDD-GRO40 £ F-¢, Belition 07 2018



Tesinjzal DAla

1212 eercusrent Protectian, $-Phaye

N

Operate Cx

_Up“u'f;.mh harmanic, £, - 60 Hz 4 % o the setting valu2 or 20mA (. =7 A
ar 100 méA [, = 5 AL 7 10%]
b;}prate time for 2 = Wl threshald value = 20 5 % of the reference (caloulatad) vaiue
212 % curent tolerance or 3ms
Lropoul Lime 1or 1 threshald value = 0.90 H % ol tie refarence (calcsistad) valus
+2 % rurrent tolerance of 30 ms
Influencing Vartables for Thresholds
Trarsenl axress pickup in method of measurement = |< 5
fundarmern lal component, for 7= 100 ms (with
complete unbalanice)
trves ahd Bropout-Time Characteristic Curves According to LEC
Fetension of the operaie Lirne during opesation with [ Approx. 10 ms
srapsformer inrush-cursent dateclion
3
%
W
Y
Cheercutrent Pratection, Manna 131

SIPROTED &,

CBI000-55040-C037-7, Fdilion 07 2076



Technical Data

12.15 Overcurrent Protection, 1-Phase {(Fast $tage)

Setling Values
Threshiold valie T A @ S0 and 100 rated | 0.030 A 10 25,000 A Inrraments of 0.001 A
LA E S0and 100 ratad (015 A0 175.00 A Increrments of 0071 A
146016 Irated 0,001 Ao 1620 A Incramonts of G007 A
DA @16 rated 0.005 A to 8,000 4 incremrenty of 0007 A
Urapaui ratio {fized) %0 10 0.9 lacremments of 0107
Tami delay 0O0s to gl Obs Srcretmants ot 0,01 =
Dropoett
The greater dropoul dillerentizl = | pickup walue — drepeut wvalue |)olthe following 2 citeria
applies:
§ Dmpn'ﬁ.l_ differential derived fram the parameatey Dropout xatic
I this pararmeter is hot available, 2 drogoet ratio of 95 % applies for overcurrent sad of 105 % far undercur-
reet functionaliby.
Birdmurm absolute dropout differentiat
Prosoction-class cursent transfasmer 5 ma s i, = 1A Or
7EmAser, (=5 A
Trstrumest currenl Tanstormer 0.5 A s (=1 A) ar
25mbsec (|, - %A
Times
i Dperate Time with time delay = 0 ms Appras. B ms 4+ Q0T
[irpaUt; irre Approx, 25 ms 4 OOT
Freguency Operating Range
2= ﬁrmt';;"_f-_." 1.1 '.ﬁ.ééorcling to specified tolerances
10 Hz = = 0081, B Shigghitly Exr_:arfdédut.aié}anr.ns
T e = 72 BO M2
10 He Al
[ &0Hz i
Tolerantes
PFickup L{Jleur.;ril_‘e. Clrrent 5o of the setting value or 1hma (|, =1 A
ar 50 ma g — 5 A0
Tirne delays % ot the setting value or 10 ms
L
%
I %
Lo iy
o
. 1_” :
———r -, -\. -
WO fOutpuUT Syperatine Tirme) additional ne delay of the autpet mecicm nsed, for @xarmple, 5 ms with fast relay *, 3\
'\15‘
AL SIPREVIEC b, Ovoridirent Fromction, Mianuat

CRA00C-CR0A0-CY1 77, Edifion 04206
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Techrics] Data

2010 Man- Dlrr'( TEna e rmitient Ground-Fault Protection

12.16 Non-Directional Intermiitent Ground-Fault Protection

Setting Values

0,030 A Lo 35,000 A

hreshold | Far current fransformer type protection ncrements of 0.O07 A
walug 31 land | .4=14A :
nLerm. “For currenl lransformen type protection (045 Aw 17500 A | Incraments of 0,01 A

and | .~ 54
For i, transformer |Ferl, .= 1A 0,003 A i¢ 35.000 A Increrrenls of 0.001 A
type sensitiveand [For| = A [0.G07Ale 1750004 [Increments of 0.001 A
!'h- rarrd T =Th
Forl, Lrafisformer  |For R 005 A to 30000 A Increments of 0.OGT &
Lype sensitive and [Fyr fnrated = 5 A 0005 A 10 175,000 A Incresmenis of G001 &
I =hA
H-ralin]

iNumbar of pickups until intermittent groand faull

Fio 10 Incrameqits of 1

Pickup axlansion L

000510 10005 Incraments of 0.01 5

Surr of cxtended pickup tirmes

0050 100.00 5

Hnerarenls of .01 5

Raget Lime

'1 Gt s Lo 600,00 5 Incraments nf':'.l 01 s

Dropott

The greatar dropoct differential = | pickap valua
applics:

~ dropout walue |)of the following 2 criteria

Times

Freqguency

remfunmnmhjr

Dropout differential derived frant the parameter Dropout ratie
If this paramoter is not available, s dropoul retio of 95 % apslies far cvercurrent and of 305 % [or undercle-

“MinEmom absoilite dropout differential

Protection-clzss cursent transformear

15mbsac {1, — 141 ar
sfanA sec (=5 A)

Instrurmont current oranslorner

0.8 mAsec. (=1 A)or
25 mbser, (1 =5 A)

Falew

ratnr

Operaie i with time delay - 0 ms

Aporax, 25 ms - OOT/ at 50 Hz
Appres. 23 ms + GOT at 60 He

Dropoul LEne

ALIprod, ?'ﬁ frs + OOT at 50 Hz
Approw, 22 ms + 007 at 80 Hz

Operating Range

(LR DI’,‘1 en = 11 Acmfﬁ.i"r;g o sprcified tolerances
W Hz=f 08T, Slightly expanded tolsrances
141 < F = 80 Hy '

f= 10 Hz Actihve with legs Eé.i.ﬁltlh'lt'_-.-'
T=80He

FRQOT (Datpot Operating Timey addis |ma| celay of the cutout medfen rxed, for example 5

ms wwith fastrelays

SIFRATLE 5, Oyarcurrent Predection, Mancad
DRI RO £ -7, Cdition U7, 20016

o fet



Techrical Datz

12.16 Mon-Directianal Intesmitters Grouncd-Failr Prateci:onr

Tolerancas

Currents

-3 vra proleéﬁﬁh-class current transformers:
1 % of setfing value cramad o~ 1A)
ar25mAfl, o~ 5 Al

ral=:

[F1EH

-3IN via sensitive current transformer:
1% of setting value o 01 madl,. .~ 1.6 A)

arG5inhd{l, =8 A

Ry

saed

Times

1 % of the setting value ar -+ 10 ms

1404

G
., 2|

SIPROTLE &, Cavercirrens Pratection, karisl
CHguln Galal-C0zy-2, tdition OF. 2076
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Tesnriczl Data

1217 Direu:ti-:urial ATt Sraand-Fati Protection

12.17 Directional Intermittent Ground-Fauit Proteciion

Setting Yalkes

{Threshald
wvalug 310

TFar cutrent transformar type
protection and 1, _, -1 A

10.030 A to 35.000 A

Ineterments of 0,007 A

Far currenl transformoy type

protectionand | -3 A

rala:

a5 ato 75004

Inererments af 0.01 &

tar |, lransfarmer  (Ford

ptezed T

a007 A to 35,000 A

tcremanls of I:.I..OCI'I A

type sensitive anrl

For 1|'|h rrted = 3

0.001 Ao 175.000 A

Incroments of 0001 &

N.005 A ko 35,000 4

Incraramnts of 0.007 A

legaroe= 5

F-rakart

I"\l-l:h:ﬂ w1 A
r -
(For |y, transtarmer | For |;:|:-r:-t-.~<|
& sensitive and |f _
Wp : Far |il|".-|d|.Eﬂ

0.005 Atn 175,000 &

dnesaments af 2007 A

Minbeor of pulses uhiil intermis
tent greund fault

21010

Ircrermants af 1

Pickiss exltension tine

0005 to .00 s

“sncrements of 007 5

400510 100,00 5

Increments of 007 s

Sum of extendad p'lckur..{.{‘..‘-ﬁﬁs

Hesel lims

Increments of 0001 5

(1.005to 600,005

 Number of putses for operate i2 wiol Inererents af 1 R
Dropout
It grealer drmpoit diferential (- | pickup velue - dropent walua |} of the following 2 criteria
s lies:
Dropout diffarentiak derived fram the parameter Despout ratio
Il this parzmetar is not available, @ dropout ratio of 95 % apelies for overcurrent and of 105 % for undereur-
resl furclicnality.
{inimum absolute dropotit differen_t_ial i
Iraleclion-class current transforrmer 15 masec il =1 Al or
75 mAsec [, -5 A
Imsirment aurrent transformers Clrnd s, £ =1 A or
25mhsec {34
Times
Pickup time ﬁ.ppmx. 30 s + 00T L 50 iz
Approx. 23 s + 00T at 80 Hz
Drapeut tire Anproy. 25 me o 007 at B0 Hz
Approg. 22 ms -+ Q0T al B0 H?
Frequency Operating Ranga
a9t =11 i Arcosding to specified toleranves
T0Hz=fe 05 fo Slightly expandad talerances
TAf = f=B0H:
<10 H7 A live with less sensitivity
IF } Hr:l IIZ El e
b
- s I'\'._ "ﬂ,__ ,' \\_
T 0T {Gulpul Operating Timed additioral daiay of the autpet mecinm kel for edampie 5ms with tast ramys W '-,k
\"\\:"-\':’,i
SIPROTEC &, Owverchenl Pratection, Manuel ~J 1358

Y I000-G5A0-C0 177, Fedilion 07 2076
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Techniczl Dava
14,17 Diractionzl intermittent Ground-Faul Protactios

Tolerances
!Curreé"tg 310 via prataction-ciass current transformers;
i 1 % of the setting value ar 5rnd (4. =1 4]
ar 25 mA(l ., =04l
Al0wia sensitiva current transiormar;
1 % of the setting valuse or 0.1 mA (] = 1.6 A
or 05 mA{l =84
Times i1 % of the sotting valus or 10 s
13964 SIFROTEC G, Dwarnizrrans Praleclion, kdanual

C53000-55045-C057-7, Editinn 072010
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~ Techpical Data
12,78 Senaitive fGround Faill Betection

fi,
Do
12.18 Sensitive Ground-Fault Detection L
12.18.1 General
Setting Vaiues
[Dacay time Vo Gh6s1a0.0s  |Increments of 0,01 s
Drogoist delay 0,00 5 to 60,60y 1|.cr9'm+=r1t cf .01 5
fCare hatance Protection-class POl e = 1A 20030 AT0 Increments of 0,007 A
curreht transformer [current frans- 135000 A
current 1 farmars ROl g =0 A 015 Ata 17500 A {Increments of 0.01 A
Core halance Far |, tansforrnsr | For i, g A 0.001 & to Increreents of 0.001 A
currenk transtormer | . prtales 35,000 A
pR— tJ.-pe sensitive and : . : .
N ) Fat Ly pgtag = 5 A 00071 Ao [crements of 0.001 &
H 175000 A
Farly transformer  (Forly, e =14 Q005 Ao Increments of G007 A
rype sensitive anhird _35-UUUP'- .
Dy = 5 A POl |y g = 3 A 0,005 A to Inceements of 0.007 A
75000 N :
Care halance current sransformer angle LU”ELT o F i 0.0% to 5.0° Increments of 0,77
Core palance cirrant ransformer angle carraction F2
Times
hickup Ernzs ..;'-.pprm-:. T5ms+ 007221500
Approd, 23 ms + 00T a1 &0 Hz
Dropeul Hneas Approw. 25 ms 5 D51 aL S0 H;
Approx. 22 s+ 00T a1 G0 HE

Frequency Operating Range

'U 8= f.'Tr_lh5 = 1.7 Aceording 1o specilied 1olarancas
T0Re=1a 091, Slightly cxpanded tolarances 7%
117 g < FBOHz
fe10Hz T | Active with less SEr|5iLiUi£i.; 4
[ 8 H7
Tolerancas
[Currents 300 via sersitive cUMTent transfarmer:

i % of the setting vaiue or 08 mA (L, = 1.6 A)
urEI_.mMIm,, anf,, x10%)

=310 iz prr_'-le-:_imn - |55 carrant tran_l.furrnez"s.:"
1% af the setting valug ar S md (. =1 A

ar 35 ma I:Ir=ILJ A 103
Voitages 18 of the settlnc value or 005
Titnes 1 e f‘:f the gatking value of =10 ms

04T (Oulgdl Operating Time) additianzl delay of tie aviput mediam wsed, Tor example 5 ms with fast relizys
T rapsianl groand ot stago s inactive
M Transient greand fuh s5age s inactive

SIPROTES S, Caarcnrmeal Frotection, Manual 1397
3000 G5040-001 -7, Edition D201
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Techpical Data

T2 18 Bbnsilive Ground-Faolt Reectian

21" at 30
; < 2 at 20 =

5t WO = 0.6 Y
s, Ve =08Y

12.18.2 Directional 3i0 Stage with Cos p or Sin ¢ Measurement

Setting Values

Dropouat

Tirnes

LirecLlion: meathiod of measuroment l L05 4P -
sng
Threshold value  |Frotection-class [Forl, = (0030410350604  |Incromeats of 0.001 A
30 cLrEnt frans- 18
Minimusm direc- | formers [Forly ooa= |15 Ata 175004 Increments of 0,01 A
ti::}naIIEID:a for ) 54
E!g:;:r:nn detani For 1, ransformer LFOr e = 0.001 A ta 35.000 A lncrements of G.00T A
Lype sengitive 1A -
Ay e =14 Farly o= [0001 At 1750004 |increments of 0.001 A
)
For I, transformer |For L, .= (0.005 A 16 35.000 A Increrents of 0.021 A
wWhe sensitive 1A :
Ny g =5 A [Forly, g—  |0.005 A1 175.000A  fIncrements of 0.007 &
5N

Trpag h;’)l{i walle W

N300V to 200.000

Incremants of (.00 1V

Time delay of Lhe diratlion detarminatien

0,005 10 60,00 5

Increments of G.07 5

al canstraint of the disection Fange
ai% canstraint of the dirgclion range
Anigle corraction o

1t E5°

increments of 1

‘45 tg 45°

Increments of 1%

{Tripping delay

0.00 s To 60,04 5

Incremenss of 001 &

The gqreater dropout ditfforential (~ | piekup value ~ draopout walme |)of the fellowing 2 critaria

appliss:

vrdercurrestieadereelisage functionalily.

Dropout differential derlved from the parameter Dropout rakio
If Lhis parametar is not availablie, a dropoul ratin of 95 % applies for svercurresllaoversaltage and of 105 % for

Minimum ahsobute dropout differential

Frolet tian-ciass current transfarmer Tamhsec I~ 1A1or
Flamd sec (| =5 4]
INsfrummant current transfarmer ingmfeec {1, —1 Ao
2Zamhasec (=54
voltag e transformer S0mVeec.

Operate Ume with time delay - 0 ms

Approxk. 22 ms + 0T a1 EGH;-
Approx. 25 ms + OOT at GO 11z

Exterision ol lh'é'.nperam tirme during aparalion with

Approx. 10 ms

Aol applicasle t e VE A St 35 Sy
OO (Oulaal Smerating Time) additional delay of the autpat mediom used, ses Chiapter 120002 W0y G

1384

P N0 MG ENG

SIFROIEC &, Overcureent Protectan, karuml ™

CTR000-GROAN-CO1T- 7, kdition 07,2078
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R FU 78 Sonsilive Groumd-F2Ult Detection

Dropaut tane Approx, 32 ms + 00T at 50 Hz
Approx. 27 s 1 007 al 60O =2

12.18.3 Directional Transient Ground-Fauit Stage

Setting Valucs

Threshoid Protecyiion-class For Ly aes = 0,030 A to 35.000 A Incresnenls of 0007 A&
vatue 310> ciirrent transfarmers |5 8
For L= |15 At 175004 Incraments of 0.07 A
oA
For i, transformer For e = 0001 Ata 1,600 A Tncrerments of 0.001 &
type sensitive and |1 & :
by razert = 3 1 Far Ipil-r:lcd - 0.005% A o 8,000 A Increments af 9.007 A
IS A
Far I, transfarmar For | paed = “o.ont Ao 1.800 A incrernents of 0.007 &
itype seasitive and |1 A
lap e 7 2 A Farly e —  |9003 A0 5000 A Increments of G007 A
SA
Thrashold 0,300 to 200,000 Y |Increments of 0001 v
value W=
Macnues | 0300V 1o 340000V iincrements of 0.001 ¥
soperational Yo
Tripping dalay T in.nn 5 t0 60.00 5 Incretments of 004 s

Dropout

The greater dropout difterential {= | pickup walue — dropout value |)of the foflowing 2 criteria
applies;

If this parzmieser is nat available, & dropout ratio of 95 % apelies for cvercarrantioversoltage and of 1075 % o i
undercurrentlundesvoilags funcinnalitg,

Protection-rizss c:urré'h'r transformear 15 mA sec, g =14A1ar
f Tomacsac (1, - 5 Al
Instrument current transformer 105 ma sec, g = 100
25mAsecdl -84
vollage ranslormer _ ismsee
Times
Oporate tirme wilh titme delay = 0ms Apprm( 115 ms+ DOT¢ atsGH:
Appres. 112 ms 10 OO ai G0 He
Dropaoast tire Appr:};.".m s + O80T at 30 Hz
; Appzox. 15 ms -+ 00T at 60 Hz

Yo Detput Soerating Tirme] adililonal delay of the sutpui mediune used, see chapler 1207 2 Brhoy DLinods

SIPROTEC 5, Overcurrert Tratection, Manuoal 13949
CEADOO-GRAN-C0TF Y, Rditen U7 2016



Technica! Dats
1218 Sensitive Graand-=z0ll Deleslion

12.18.4 Directional 310 Stage with »{V0,310) Measurement

Setting Values

Mreshald value | Frotection-riass For |;.|-.-.ater.<= TA CI{BOF'- 10 35,000 A lncremments af 0,007 A |

- 1. o . L e —_— |
I LNt transTarmens e e (016 AL 175004 |increments of 0.01 A

Far 1, transformes lypé |For | =T A 0001 At 35.000 A | Incremerits of 0001 A

sensttive YEor ||_11|__,a_:E':| = 5.&, Q001 Ate 7,000 & | Increments of G001 A
and Iy g = 1A

For §, transfarrner bype For | =1A MLO0S Mo 350004 Incremenls ol 0.001 &

pa-rated
sensitive FOF §peg = 5 A {0,005 210 175.000 A {Increments of 0.003 &
kit V0= tor direction determination 03000 10 200,000 W [Incrameais ol 9,007 W
Tirne delay of 1he dirsclion determinatine .00 5 tor G200 5 [nerements of .07 =
Ratation angle of the raference wvaltags 1807 o 1RO lncrerrenls of 1°
Forward rarngsa +- £ e 1807 Incremants of 1
Trijaping chalay 000 5 to &0.00 5 Inzrernants of 0,071 4
Dropout
The greater gropout dilferential = | pickup value — dregout walua ) ol the following 2 criteria
applies:
IOropout differential derived fram the parameter Dropout ratie
?this parameler s ol availeble, a dropout ratio of 95 % applies (for overcurrentioveryeltags and of 105 % for
nnderosrrentiundervaliage fune Bonality,
Binimuin absolute dropout differential
Protocrion-class current lransfarmer Thondsec, (., = 1A Or
7o mdoser, (=5 A
Instramenl curresl Lanskarmer 0.5 1 sec, {I,;“.;..lu;.'l A) ar
J8mhsec (l,,  — A
Wollage Lra n'é'fuﬁl}'mer 156G i sec.
Times
Drperate limne with time el ay = 0 ms !prré'}'é'.mzi s + DOT™ at 50 Hz
Phaproe. 2 ms - 001 at 6O B2
Extension ol operaie ime during oparation with Approx, 19 ms
sransformer inrusi-cugrent datectian
Crropout tima Approx. 21 ms Q0T at 50 He
Aporca, 20 ms + 00T al 60 He
Taletances
-Ifh':"féaior‘:-falcularinn angle error 2 1%aL 30 = M0 ma, WO - 06 Y
A2 Et 2 A AN IO mA VD - DS Y
=37 at 30« 2 ma W =080
A0 ookt Dperating Tiee] addilionad dalay of the ouzpat mediam ased, see chapler 127 3 feliy Dulg %
¥
140001 SPROATEC B, Ovarcdreent Protection, Manual

CEA00G-CEO0-00 7-7, Edion U7 204



Technical Data

w1218 Sensitive Greund-Fauk Detzciion

12.18.5 Directionai Y0 Stage with GO or B0 Measurement {Admittance)

Setting Vakues

Dropout

Times

Thresholg valise Wil=

0,300V Lo 200,000

Direction methad of measurement Ba
G
Relanse Pratection-class Far |y — 0.030 A to 35000 A soremenls of 0,007 A
Trreshold ciirant transformears 1 4
valus 310 Fa b ot oAs At 17500 & Tncremeants of 9.05 A
EA
Ferly transfermar [Farl e = 0007 & to 35,000 A Inurernaents of 0,003 4
type sansitive snd [T A
i raiza = 14 Foriy o= |04107 Ata175.000A4 | Incromants of C.001 A
SA
For iy, transformer [Forl, .~ [0.005 A Lo 35,000 A Increments of G007 &
type sensitive and [T A : E
Tpraree — 0 FOr |y e = 0005 4 to 175.000 A HIncrements of 0.001 A
kXL

Incraments af 0,001

Threchnld valise Y-

0,50 m5 to 100,00 m5

Increrments of 001 ms

Tirme delay of direction delerminalion

10,60 s ta 600G 5

Incrarments at 041 5

n1 copatrain of direction fance
02 constraint of direction ange

™to 15

Increments af 1%

Angle rorection i

45 o 457

Increments of 1

Trea

ing delay

0.00 s 10 AO.00 5

Meremeants af .01 5

The grealsr dropot differential (= | pickup walue -~ drapeout walue |} of the followsing 2 criteria

applies:

andarcurrentlonderveliage tunctionality,

Cropout differential derived from the parameter Dropout ratio

Minimum absolute dropout differential

iF Lhis pararnetar is not available, 7 drapous ratio of 35 % applics for overcurrentiovervoitage and of 100 % {or

Protection-class current transfarmer

15 mAsec {lL,, =~ 1A or

Fhmbsec (=5 A

Insteiiment currest transfornmae

7.5 mA soe. (]

ale

I H
2.5 mA set. ..

w1 AYor
=5 A)

'l.-"fu':tage transformer

150 ey sac.

-5;};‘5"{;&"Ei"rii'é"';-'ﬁ;:itr1 time delay = O s

fApprox. 32 ms + 00078 21 50 He
FAppro. 29 ms + 00T al 60 He

EExuensian of aperate fima during opsration with
stranstorrmer inrush-current delection

f.ﬂppmx. 10 s

Nrosout time

Aprproe. 32 ms + Q0T 4l 50 Ha
Approd, 27 ms £ 00T at 68 He

= OOT Oulpan Operalne Time) additiznal delay of the output medidm gsed. soe chaptor 1207 4 feboy Gnioers

SIFROTEC A, Dwarcurrent Prospclian, kargal
Co3000-GE040-C01 7-7, Cditien &7, 20148

/f;) 4 /{jr Q-};@fi
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Techmical Date

1328 Sensitive Ground-Faull Balsedivr

Tolerances

!.P-.EJ mittance

I'I %, of the setiing value or 0.CS m5
';EI,}E s U:eh.-d k- 'G':I' I:f == 30 %]

raknr

1alet

12.18.6 Non-Directional V0 Stage with Zero-Sequence Voltage/Residual Veltage

Setting Values

4= 1.8A)ar

Threshalr] vaiie®?

O.300 W to 200,000 fncrements of 0.001 ¥

Tire dela}'

.00 § [ 6000 5 Incremants of 001

: Pump delay

1,00 5 to BO.0D & In-::remenES at 0,01 s

I:I|+:||:|-::-uE e

(0,40 tn 0,99 Increments of 0,01

‘-,-'c:Taqu_.,.' pl-gnil wtg

CADD Vo 200000 LInctements of 0,001 ¥

R heailbry ph- -:).”'d 'u'Ilg

0300 1o 206,000 v

Elncrements of 0.00% W

Dropotet

Iha greatar dronout dffarential (- | pickup value = dropout walue |} olthe lollowing 2 criteria

applies;

| Dropout differential Hefived from the parameter Dropaut. ratio

HIF this parameter is not availahle
undervoltace functionaliny.

L a dropoll ratio of 85 % applios for the overvoltage and of 105 % tor tha

I"u'!lmmum ahsolute dmpeut differentiad

Pl e,

Tirmes

rms + Q0T at 50 He
22ma+ 0T at &0 1z

Approx. 25
Ao,

) c',rue filters

Anprox.

A5 s+ OO at Bl Hz
29 s+ 00T at &0 HF

Appmos.

Dropeut me

Siandard filter, rrue iz

L AppRrox,

20 t1s + 00T at 50 Hz

Apptax, 166 ms + Q0T at 60 Hz

EC'y'dl?' fittars

3106 ms + 00T al 60 He
2708 ms + Q0T at 649 7

Approe.
Aoy,

Frequency Operating Range

0.9 = I g =1 According to speci[]ed.iél.érﬂnﬂeq
T Eez <09 7 Slightly epanded tolerances
1. < 2 80 He

Fe 18 Az Active

e L

Talerarces

'-.-'L:-Itaqea 0.5 % of_ the sotting walae oF .05
T|m|: deiays 1 % ¢f the setting value or 10 ms

Wi oy Rave selecteed e method af measurement < RS vahae, doonnl sel e teeshal d WAL Lnglar Y.
0T FOutput Cperating Tine) addsional dolay of the autpur medinm ke, see thapler 1.

140

74 r//

T ey s

slPROTEC 3, Overcurrent Fratection, REAnng
CRINO0-GREN 015 S, kditicn D7 2816




. Techmical Data
1218 Sersitive Ground-Taulr Detection

12.18.7 Non-Directional 310 Stage L

Setting Values

Melhod of Measurament Zundamental COmprnant
RS value
Thirashnid Protection-class L 0030 4 I 25000 A Incresments of ©.001 A
vaide 330> cLirrerd ranstarmears (1 g
FOr |y = 1015/ %0 175.00 A Hncrements ol 001 A
SA
Fartransicrmer type |For - [0.097 Ao 35,000 A Incraments of 0.007 A
[-sansitive and 1A
Hsareg = 18 :For |k parsad = N.G01 Ato 175000 4 Incrermants of .00 &
S A
Far sransformar type |For L 0.005 A 10 35000 A Imcresmenis of 0007 A
I smnsitive and T A
I = 5 A For! e = |9-005 Ao 175.000 A Incramesnts of 0.007 A
PR
Pk dlelay HLOO s to 6000 5 increments of 0,071 5
Tripping delay (0,00 5 to 60,00 5 ilncremnms af 0.01 5

Dropout

The grealer dropout differential {~ | pickup walua - dropout walue |Jof the following 2 crilesis
applies:

Dropout differential devived fram the parametar Dropout ratia

If this parametar is not availabla, @ dropoul zalio of 95 % anplies for overcurrent and of 300 % Tor underour-
renl Tunclicnalive,

Blinimum ahsolute dropout differentiat

Brotection ciass current transfarmer !15 masec. (1, —~1A)ar
75 mA sec. [l ag = = A
Instrurment curront transformar 0.5 mdsec ], - Aot

25 mh sec, {l =3 A

Times

Dperate tirme wilh tirme delay = 0 ms Approx, 25 ms + QOT¥ 2t 50 Hz
Approe. 23 ms - 007 at &0 He
Extension of lhe {Jperéi_'é.?_ime thiging cperation with - [Aperox 10 me

transfarmer inrush-currest detaction
{hr.;_:.pum lime Bppres. 25 s o OO at 50 He
Approx. 22 ms - Q07T at 60 Hz

12.18.8 Non-Directional YO Stage

Setting Values :
W Lhresheld valua 0,300 to 200,000 % Increments of G001V ¢
Taroshald ¥ 010 mE 1o 100,00 miS Increments ot 0401 m5 "
e ———— . \1\ i '\.
s ‘-E-.-. H
w2 0T fOutpat Doerating Time) additiona] Selaey al tho cutput medior e, ske cnapder TAT 4 Buie Jodpnts ":?\}
SIPROTEC B, Orvevcirrent Mrotaction, Ranuai 1403

CEI000-0R0A0-C07 727, Edition 07,2016
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Tachnicai Cata

T278 Sensitive Grouns-Fault Detecton

Fickup delay

0005 to&0.00s

Incremenis of 000 5

i0parate delay

Incremonts of 007 &

Bropout
The greater dropold diffesential (= | pickup value — dropout wvalue |bof the [ollewing 2 criteria
zuplies;
'ﬁf‘c}'imut clifferential derived from the parameter Dropont ratio
if this parameler is nol available, a dropout ratio of 95 % applies for the ovenvollags and of 105 % tor the
andepeoitage fenclionalily, N
Minimurm absalute dropoot differential 1 ROl sec,
Times
i0perale fime Wit time ey = 0 ms Approx, 32 ms + 00T at 50 Hz
Approx, 28 nis + Q0T at 6l Hz
Exlension ¢f oparate time during oparation with Aporox, 20 s
iransformer inresh-rprent datection
Drepaudt tine Approx, 34 ms + Q0T at 50 Hz
Appros. 27 ms o S0T as 60 Hz
Taferances
Amittanee T 1% of the sefting value ar 0.05 m&{] o= 1.6 Al or
2.25 /5 {lrn'.rrl = 'ﬁ'j' I:.I:mlulf =10 {H'.':I

B2 (onipul Cperating Time) additional delay of the oulpes madinm beed, sea chooter 7207 4 Py Sorpas

1404

SIPROTLE 5, Cwvercuirent Protectinn, Mannqd
CHIL00GR0 (0742, sditton 07 2016




Teaanicai Gala

12.19 Undercurreni Protection

Setting Values

12,19 Lincerusrent Frotaction

hdathod of maasuremant

Fundamantal comparant |-
BhAS value

Thyesholl walue |«

1 A & 50 and 100 Irated

0030 A 10 35000 A Incraments of £.001 A

5 A @ 50 and 100 Irated

(1,15 A0 175.00 A Hncratmenls of 0.1 A

(1A @ LG Iratad

0001 A Lo £.600 & Incrernants of 0.001 A

GAE 1.5 raled

0005 A to 2000 A Increrments of 9,001 A

[Fine deiay 0.00 510 60.00's Increments of 0.01s
Dropout
The qreater dropout diffarentiat (- | piekue walue - dropout value |Jof the faliowing 2 criteria
applias:
Crapout differzntial derived fmm'i:'ﬁgparameter Drgpeut ratio
i this perameater is nat availzble, a dropoul ralio of 95 % applies for ovarcurrent and of 106 % for undercer-
renl functipnadity, e
Minbmum absolute dropout differential i
Prolertion-class current ransformer 15 mases, il qa=1"or
ISmAsec (|, — 5 A
SInstrumant cirens transtormer .5 mA sec. leg = 1 B3 01
25mhAsec {l, ., =34
times
Qperate Lime Approx, 25ms + OOTE at 50 iz
Approx. 24 me+ 00T at &0 Hz
Cropout Lifme {Approx. 25 s+ Q0T at 50 Hz
LApprox, 22 s + 00T at 60 2

Fraguency Operating Range

0.9 Ty = 1.1

P.ccordfr{g i sparitied tolarances

10Hz =Faflgs

Shghtly expanded lalerances

rzled

P14y« T=B0H?

f<10Hz nactive
f=80H:

Tolerances

corpnnent

Cugrants, melhod of messerament = fundamontz]

15 of ‘:iEl.LiHﬂ".';..'c‘l|u-E ar s mA 1A
sor 25 ma{l = 5 A, (. 1 10 )

e rilel

Currents, melhod 0f measurement = RS value
(33 % porlion hezmonic, referring to fundamental componen L

PPt 30th harmuonic

B30T (Gulpdt Operating Timed scldlitional celay af e colpal medice ssed, for oxample, 5 ms winh fass salays, see Chaalo Hﬂg-y X

OLEpLts

SIPROTLE S, Dyvercurrant Prederion, Mancal

CRINNN-H5040 C0F ~F, Edstion 07,2016

i % of setting value ar 5 rn.f'xlilm\.| =14
ar 25 mA, [lr.-'.fr\'l =5 'n'l:lf {f:'.'l'h!if x 14 I:H!:I %‘5




Tuchmicai Data o
2.1 ndarcurrent Protection

3% of setting valueor 20maA (] .= 1 A
g B AL AT 10 %)

[E1EH

TUp Lo 50Uh hzmonic, 1, — 50 Hz
of 100 ma (]

4 %y of setting value or 20 mA (=1 F-.}
ar T0G A () =B AL (530 Sl

....... i 1 % of the setting value or 140 iy

Up Lo 50th harmenic, £, - 60 Bz

1aE SIEROTEC &, Chvercursent Protecticn, Manua ™.
CE3A30-0S040-00 7-7, Edilich 07,2816



Technizzl Nata
12,20 Negative-Sequence Protection

12.20 Negative-Sequence Protection

12.20.1 Stage with Definite-Time Characteristic Curve

Setting Values

:Reference value far |, {I_,._;;). Rated abject alrreﬁfi.l.;m. i
Positive-sequence clrmenT b,
Pickup value 5.0 % o 9959 o I;.i::.mf ﬁlncrements: of 0.1
Dropaut ratio R .44 to 0.99 Incretments of 0,01
Time delay 2.00 s Lo 60,00 5 Incremants of .00 5
Feleass curreat {minimum| 1 A @ 50 and 100 irawed 0,030 A to 10.000 & lzscrernants af 0,0G1 A
curzent release) ‘5 A @ 50and 100 rated 10,15 A 1 50.00 A Incroments of 0.01 A |
1 AB 1 GIrated 0.00% Ata 1.600 A 7 [increments of non1 A
5 0@ .6 Irated 0.005 & Lo 8,000 A& Incremerts of G007 &
‘Maximum phase current |1 A @ 50 and 100 Irated  |0.030 A to 35.000A Increments of 0.007 A
{maximizn cureent S A @ 50 and 100 lrated |15 & to 17500 A Increments of .01 A
limiting) 1A @ 1.6 Irated 0001 Ato 16004 Incrarments of 0.00°1 A
5 &G .6 Iraked 0,005 A ta 8.000 A Hreremenls af 0,001 A .

Qraqpoit

The greator dropout differanlial (= | pigkup value — drapout walue | of the dallowing 2 criteria
applies:
e [Dropoul éitterential derived fram the parameler Dropogt ratic

¢ Dragoul dilTarential of 3% of the object rated curenl

Tirnas
Fickup time | Approx. 40 ms + 00T &1 50 Hz
Sppeoy, 35 ms + 00T at 60 Hz
Dropout Time Approc. 35 my + 00T

Current Operating Range

et ranga m Izast one phase curent 2 serting value |
EP-.II phase currents = setfing valus [
Freguency Oporating Rande
9= |'-'f.-..r;.-..-| =11 Acnovding e specified toferances
10Hz =1 < 08 Sighily expanded talerances
1 g = T2 8O 2
foz 10 He Traetive
T=80H:
s
o on
A
e T CCratput perating Tirme) add-sional daiey of the autpus mecdium used, see chipipr 7275 Foley Tunge
HIFRIEC 5, Owercirrent Mrotaction, Adanal 1407

CRIDOI-CR0A0-C08 7, litien 04,2076




TEi:hfIii:Hl Ratd e ——— ;T
12,70 Hegativa-3equenee Projeciion ;

Tolerances

Fickup walue

L p—— Approx. 2t of the serting valus
o7 (LB % of Lhe absolule value

1, Approx. 2 % of the serting valus
or 4 % of the absolute value (1) = 50 ma
(e =1 A1 of 250 mA{l_,. =5 Al

Titrie Salays i1 % of the setting value ar 10 ms T

12.20.2 Stage with Inverse-Time Characteristic Curve

Setting Values

Reference waive Tor 1 (1,0 Rated abject currantd, ..
Positive-sequence cuTrerns |,
fickup walue S0% 99T % LI, Increments of 0.1
Dropout Disk emuiation
Instantaneanus
Time snultipter 0.05 0 15,00 Hnerements of G.01
Refease currenl (minimum |z A & S0 and 100 |ratad  |9.530 A 10 10,000 A ~ilncremerts of 0007 A ¢
current releasy) SAEEDand 100 raled  |0.10 A Lo DEO0 A Incraments of D0 A G
1A @A it 0.0071 A to .00 A Ircrerents of 0001 &
5AE LA raled {'IIf!II'JSF-. 1o B.000 A Incraments of 0.007 A
IMasirnuri phase current |1 A & S0 and 100 Irated 0,030 A to 35.000 & Incraments ol 0,007 A
{rnaximum current O A@30and 100 raled 1015 Ata 175.00 A Increrments of .01 A
limitirg) 1A @ 1.6 Irated 007 A to 1 600 A lncrements of 5,001 A
SA@ 1.6 Irated 0005 A ta B.0O0 A Increments of 0,001 A
Dropout
The arzater dropont diffesential i= | piskup value - drepout wvalua |} ol ihe fellowing 2 criteria
applics:
«  Dropeut differen iz dedived froms 1Hhe parameter Dropont ratio
¢ Dropaut difforentiat of 3% of the object rated currest
Times
Pickup tirne T Approx. 40 ms - D07 at S0 Hz
Approx, 35 ms + Q0T at & Hz
Dropoul L Approx. 35 s Q0T

Bropout Ratio

EDisk ersulaticn ;A_;Jprnx. 0,50 « threshold 'u'alur:*
[Inslantaneniis PAgprone. £.05 - threshold value

E."-.{!.prnx. L.95 - pickep value

£
:;. '-\._x \-'\.
A& QDT {0t put Opzraticg Thne edditiora delay of the output mediinm used, see chanter 721 @ Suite Gt \ Ea
" B
R
140k SIPROTFC &, Owercarrant Peodretinr:, Mamal

L3000 6304000777, Cditicr OF 2016




Techrical Daty
13,20 Mgl ive H._n'_‘u..dnr_l_ Frateclion

Operate and Dropaut Characteristic Curves L y

Yol can salect Mmon she following operate and dropait characteristic curvey:

Tablz 12-3 Standard Charactaristic Cuimas to [EC

Rormal invarse: Ty fy iGee -Lhdp,ter T2EF Slage whth lnversa Time Cratas

1 12

"ufery inwerse: tyoe B h i
'Ex\remely irverse; tyne O Lea chispler 125

S0 il wersn Time Charoe

Long-tirna imearse: bype B izt Curve |, Figurs 1222

Table 12-4 Standard Characiaristic Curves to AdS|

Inwearse: type £ Sea Ehahn:-r 1352 Srage wath inverse-Tinme Chovoe
Shorlinwerse wersli Suree, Figone T4 3
Long invarse See chaprar 1252 Stoge with lnverse Time Chovag-
MUdE:fHLE:I';,.' inverse taristic ferve | Flgure 124
ey inverse ' saechapter 1250 Shoge wah dnverse-Tine Ol
EALFE’T'IEP_-,-' Hyerse erisns e Flayre 125

Deofinite inverge g i

igee chaptor 12,52 Stage wilh lnvense-T)

Extension of the Opearating Time

Cxtemsion of the operate timse during operation with Approy, 10 ms

wransformar inrush-current detection

Currant Operating Range

Currany renga .l!'|1_ lpast nne Fl“'ln‘il? LUt = 58kt II'II.'| value fraleass

Pl e

All phase CUMTENTs < aettlng value 1

Frequency Operating Range

rﬂﬂn Fif ey % 1.1 Lacconling to specified tolerasces
MO RZ08 1y slightly expanded loleranres

114, -::f*-*BEIH?

Fe 10 HE : |r|a|:|_i1.,.é.
[=81Hz

Tolarances

Referanre waluz = raged owrant

Pickup value Aporoe. 2 %hoof the setting valus ot R
0.5 % of Lhe abgolule valus
{}per*m tima for 2 = 3 threshold vajue = 20 5 U o the satiing value ar

3% of i.hl: current toleranve o 30y
Dru;}c}ut“{i'r'ﬁe far I thrashald walue =90.90 5 o of 1"19 et irg walue or

=+ 28 of the current tolarance ar 30 ms

Refaremce value = pos, seq: Current

FPickLp walue {mpprae, 2 % of the sctting value

f E'imfrﬂh': of the ahsolote value

19 50 mA ()= 1A or 250 um 5 A}

[

SIPHOTCC B, Overcurrent Protertion, Ranugl
CRAMNO-GR040-001 ¢ ¥, EdEion 07 2018




Tachanical Crata
1220 Negative-Secuence Protectinn

1410

Bl
Ea
;A

G

- \1\\
'\.‘\

SOmesale tene for 2+ W thresheld value = 20

A% of Lhe refarence (caloslatad) vatue
+ 2 % current Tolerance or 30 ms

Dropout tima far | Ereshaoid valus < 0,90

+ 2% current lelerance or 30 ms

b,
P b
i l"":‘c‘?:"“/ .,

AN

R\.__;j
BIFRGTEC O, Owercusrent Proseclian, kdznadal
CS3000-G5040-20717-7, Editiar 7,206

"



Techmical Data
12 21 Directicnal MenatveSequence Froleclion with Definite-Time Lalay

12.21 Directional Negative-5equence Protection wigtigapefinite-'i'ime
Delay L R

Lo
\\\\_
<

Setting Values

Ciractiona made Fampard, hacloward, non-directional
stahilizatoen wilh phase currents 04 Lo 305 "ilnr.!enu:m'rs of 1%
Thresnold value {pickup valued al b, = 1 a i0.030 At 35000 A  [Increments of 0.001 4
Threshald value ipickup valuehat |, .. =54 “Mosat17sonA Increments of 9,01 A
Extensian lime of the blocking afrar a 1-pele pause (5,005 to 60.00 3 Incramenss of .07 5
Settng Values for Direction Determinatian
hERTUre neyslive-sedquence system welingn V2 0G0V Lo 20000 Ingraments of L0017 W
RAimmum negative-scadence system Farl =14 Q030 At 10000 4 Incrermerls of 00071 A
current l2 Far |, =54 015 & 12 5000 A tlncrements of 0.071 A
prer limit angle {erard;.ﬁ.......... 09 Lo 3609 ) Incrermcnts of 10
Leswar limit angle fonward, o 107 Lo 360 Ingrements of 17
Bropout
The greaker dropaut differential (- | plekup value - dropout value | Tof the foilowing 2 crileriz
appliag:
e Dropeut differential derfvad [vom the parametoy Dropont ratio
& [ropour diffcrential of 3 % of the obdedd ratad cument
Ttmes
Operate time with tine dalay =1 ms Approm, 40 i 4- OOTH 3t 50 Hz
tAnproe. 40 ms : Q01 at 60 Hz
Dropout e IAporod 39 ms + Q0T

Frequency Operating Range

Gt =1 Taccording Lo speciled tolerances
IDHr < f=< D51 . Slightly cxpanded tolerances
S g e P80 HE .
t= 1011z Inactihve
f=BOHz
Tolerances

Threszold values:

Negaﬁ-,'e-se{ll'_@nce viiltnge W2 1 % of the satting value or 0.5 V
Meqgative-scauence currenl |2 12 % of the selling value or 10mARsl .~ 14
] i % oaf the setting value or Bmbat! =50~
iTimas:
Irdppendent tme delays | 1% ofthe selling value ar 10ms
LG0T (Outpat Gperaticn Time) adddional delay of the aotout medicn used, spe chapter 7200 R Cuipar
SIPROTEC B, Orvepcutrent Protection, Manuis! 14717

CRI0N0-0504D-0017-Y, Bdition 072016




Tecninical Data
12.21 Dizectional Kegative-Senuenta Proteclion with Definite-Time Deiay

[

Limit anglo e determining the tizeciion

412

SIPRGEC b, Overcurrent Protectian, kdamual
CHIOQ0-GRO40-CM 74, kiliticr Ds.2074



Tedanical Data

12.22 Thermal Overload Protection, 3-Phase

Setting Value for the Functian Block Filter

12.22 Therma! Overload Mratection, 3-Fhase

Setting Wal

{0} 100, ::;Intrements of 0.0
Rty 100,000 to 500000 Incréments of 0.491
2 -3 00.G0Q to T00,040 Increments of 0.001
hi3 -100.000 ta 100.000 Incremants ot 0,001
[1{4] 100,000 to 100,004 fcrements of O.001

uesfincrements for the Protection Stage

Thresheld cursent warning

1 A @50 and 100 Irated

QLOE0 A e 35000 A

5 A @50 and 100 lraged

935 Atei7h00A

Incraments of 0001 A
Increments af 901 A

TA® 1.6 rated

.00% Ato 1.600 4

Increments of 0.001 A

3 8@ 1.6 Irated

P0.006 A Lo 8000 4

Threshald thermal warn.

S0 % to 100 Y%

tncrements of 1%

fiFSpouHiweshnld aparata EYCECLS Incrermants of 1 %
Lmierg. stars | overlravel Cetol15000s Ircrermenis of 1404
[-Factar acc. to 150 60225-8 01010 £.00° Incromonts ofF 0.01
Tharmal time constant 10 toal 000 s Increments of 15
Cocling fime constant 105 te 60000 5 lacremaents of 15

erias Lhermal

1A 50 and 300 drated
LA 50 and 100 Traked

0030 Aw 10,000 A

mcrements of 0.001 A

0,15 A 0 S0.G6 A

1A 6lrzted

0.001 Ato 1.600A

incremeints of 0001 A

Increments of 00071 A :

QUG0S At B.000 A

Incraments ol 0,001 A

1A @S0 and 100 rated

0,000 A1G 10,000 &

Ineramonts af 0007 A

BAE S0 and 100 Iramed

D.00 A to 5000 A

Incratments of 0.01 A

T A @7 Bialed

Y0000 A 1o 1.600 A

ncyements of 0007 A

3 A 1.6 ratnd

0,000 A Lo 2.000 A

Tnerareents of 0,601 A

Temperature rise 2t irated

Uefeult temperature

kinimal termperature

) 4L‘| K o 200 1L Slncraments of 1 K
SRS BT I rermsnis of 1710
Incrermens ol 1°C

A5 0 4000

Dropout Ratios

Tripping threshold (Sxed at 500 %)

" [nrepaut it value drops olow cperate indication

dropolit threstold

About 0.99 af the s=iting value

Currems warning threshold

Frequency Range of the Enplt Stgnals

The functios captures inpul signals ug to the 53th harmaonic.

SIPROITEC 5, Overcirrent Proteciion, Manua:
CRI000-GROAZ-C0N 7-F, Bdiian 07 2016

P
P
S ,f»//f £

bt 0,95 af the sasting valua




Technicel DLz o
12.3% Tharmal Oveload Pratection, 3-Fhase

Tolerances

T — S — ]
(33 % harmanics, in relation to the fundamental careponent) :
With refarance tak - | |Up to 30t harraonic F%ormA (] =18 ors0mA (], =5A)
2 % class acc. to tEC BO25%-8
Up to S0Lh harmenie, 44 or 70 mA ( lpapzg = 1A 00 1000mA (1) =5 AL
apey = B H2 4 W class acc. to [EC 60255-8
ip to 50th harmaric, Tghor 25 ma (=18 ar 125mA(L .~ 5 4]
Teq = 60 Hz 5 % ¢lass acc. to IEC 602553
With the fitter for compensation of the amplitede attenuation due to the antl-aliasing fitter
{33 % narmonics, in relation te the fundamerntal componant]
With reference to k - | _,c.w"" U to A0k harmanic 2% or 10 madl,, =1 Ao 6G M { .lr.'.1r:.'| =0 A},
2 % eiass qod, 1o IEC 6055 &
ELlp 0 B0t narmonic, 3% ar 20 mA (1, — ¢ Aot 100 mA {1, =5 Al
fraes = S0 M2 3 % class ave. to |£C 60255-8
Up e E{Jth harmonir, 4% ar20mA ], - 181or 100 mA (1., =3 P-.).."mm
froten = GO BT 4% clays ace. Lo 1EC 602558
with the filter for gain of harmnmcs including compensation of the amplitude attenuation®
£33 % harmonics, in relation to the fundamental compenesi)
With veference to k- 1, [Mp Lo 30Lh harmanic Zhor 10mA (]~ 1A arb0mA (T . =5A)
2% class ace, to IFC &0255 A%
L to 50th harmonic, 4% ar 20mA LS .= T A or HILEY Taeed = 0 &1,
fritmg =50 M2 4 % class ace, to IDC £0255-8M
Lip to 50th harmanic, %o 2bhmA{l =1 A or‘l?"": madl =5 A,
o~ €0 H2 5 % ciass acc. ta EC 60255- Ee
[With reterence to tho Llp 10 30th haremonic 3% ar 14 for Il'{k laee) = 1,25,
operate time 3 % class acc. 10 ILC 602558
Operate Curve
i:Zilan'r:‘l'ﬂE! SRR ) 2
erttong
fos,, In . . N 'Eratnd.u:-‘:lj. J
i L ] 1
LA
W hare L Operate ¢|r1'|e
I, fime constan:
I Currentioad correnl
I;:urem-: TR Praloael curremns
k Selling Jacior according to ¥IF 0435 part 3917 a7
; IEC G0255-8 {K Taclor)
.';I_,e_._%._ ﬂ; Rated currant of the protected abject

W case Lhal the fHiter respanse axactly matchrs the rsar-delined gain facior.
B case bl cho Gserdefined gain tactor /5 520 heimee 3. The ialsrance is increased if the cain factar is {arger,
M0 e Hial the Gsar definad qzin tactor is sot hetow 7. Tha talerance is incressed i7 ke gain factar is larger,

1154 SIPROILC S, Oveorcurrent Frotection, Manug
CRION-GRO-CINT 27, Edilion 07 2016



Techrical Data

Tirsis cidivsand [l
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With BO % prafoad and with e e = 225 %K Laa
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Figura 12-15  Operate Curve of Overlaad Protection

SIPROTEC R, Owarcarrerd 2raleclion, Mandal
U8 3000-G5040-C01 7-7, Edition 072054
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Techricsl Dals o
1223 Theemal Cwedoad Patectian, User-Dafined Characteristic Curve

12.23 Thermal Overload Protection, User-Defined Characteristic Curve

Setting Yalwves

Threshaoid currant
LW rIngG

1 A& 50 and 100 Iraled

030 A 1o 35.000 A

lrcresmants af G007 A

B SCI sl 1080 Irnted

TAE.8 lrated

1S Ato 17500 A

Incresnants of Cud1 A

0.001 A Lo 1.600 A

tIneremenis of L0017 A ~

5 A D 1.6 Irated

0005 Ato 8.000 A

Thrashals taermal warn.

Hnzrements CE0.00T A

508 10 100 %

Incramonts of 1 %

Groposl threshald operate

50 % to 99 4

Incrarments of 1%

Emerg, start T owortravel

losta15000

Incramonts of 105

imax thermal

1+ 8 @ 52 and 1060 rated

0.G30 Ao 10.000 A

5 A S0 and 100 raled

Incraments of 0,001 A

20,15 A to 50,00 A

lacrements of 0.G1 &

VA 1.6 ratad

0.007 A& to 1 B00 A

incrernants of 0.007 A

3 AE 6 raked

0,005 & 1o 3000 A

increments of 90071 A

[rin coning

1 A @80 and 100 Irated

0,000 & to 10,000 8

Increments of 0,007 A

LA @0 end 100 Irated

.00 A o 50,00 A

1A 1.6 lrated

Incresments of G.01 A
Incremsnts of 07 A

0000 At BODD A

Incretnenis of 0.001 A

[Clirve based on h preloadd

1% L 1040 %

H R d -3 : il
Ineraments of 1%

Mumber of value pates for Lha operals Cirve

X valtes of the QpETate cune

inzremienis of 1

1.10 p.u. taECIEIL'Ip 1,

Incraments of 0.0 pou.

¥ walues of Lhe eparate clrve

1 ﬂEI to 20 GO0.GO s

Ineraments of O, L'I1 5

Dropaut Ratios

Tripping threshold (fied &l TEES

{Dropout i value drops below operale indicalion

sdrapaut threstold

ThrrmJ| warning threshald o

Anout i, ".I'? af tha seiting valae

Current warring Lhreshuold

About 0.9% of the seiting valus

Fraquency Range of the Input Signals

The Tunctinn captures input signals up to the S0th harmenie,

Tolerances

Wit raferance tolo 1,

;F-:::.”

:Fnr:

=T A

175 ar 16 A, class 2 % acc. to EC 02558

—5 A

ralue

2y or S0 i, class 2 % acc, tg IEC G0255-8

Wwith reference Lo UFJ‘-I'U.TE' tire

far 1k - 11,25

rul."

I oor1s, class 3% due Lo IECGDESSH

SIEROTES b, Cuorclrrent Praloction, klanual
CS3000-55040-C017-7, Fditinn &7.20%4




Techrical Data
\\ 12,24 Unhslance:d Load Protoction
HER

12.24 Unbalanced-Load Preiection

Setiing Values
Maximu'r':'*']"'c"-::-min:.lr}L|5I1.f [erm. 12 3.0% to 3000 5 12 increments of £.1 %
ir:l-:::l_,:l::.:‘lirlu
Unbalanced load factar I 10510 100.0 5 Incraments of 0.1 5
i;;ﬁé"r'ning dalay 0051t 60,0 5 T Nincrements of 0.1 5
Cocling tirre therrmal replica Ot 30000 Increrents of 1=

Dropout

I he grealer dropaul differantial (= | pickup walue — drapout walue |!of the [ollewing 2 criteria
appies;
& Dropaut differenzial derived frem a dropocd salio of 95 %

e Dropout differentiz! of 3 % of tha object ratad current

Operate Characteristics

Characierislic of 1ha %4
thermal replica Lz = _’—}I_{ . 7
J:d,-' rees neching
Where: Lspaym Parmissible application time of the nogative-seqUense
CUrrent
K Urieianced load Maclor K
%] F— Lnbaianced load (n?gatsue-sequence curkerdrated
currant of the machine)

Unbalanced ioad
i=Ff |:|2I'|u|adu|.'|ﬂ-n]

& AN R —
! [s;i _EQ e
#00 h‘f
T T e
T A e
400 F=l .
200 e L0z
; {P] Unbelenced load factor K
100 =4 | .
I .
% =
o w15 &
10 108
q = S
2 2a
oos 007 0.1 0.2 03 id 0 0.7 1
{f e et ——
[T I L TE R T |
Figure 12-16  Thermal Characterisiic for Urbalancec Load Protection
Timas
R— _ : — |
Pickup irme of the warning stzge Aoproy, A0 ms + Q0T a2 50 Hz |
Apprew, 50 ms = OO at 60 He By

FOAT {00t Opersting Time) add:lonal delay of the cutout ntedivim used, for example, 5 me wizh fast selays

SIPROTEL S, Dyercurrant Priteceion, Manua
ChADOD S5048 C03 & F, Edition 07,2006

//; fﬂ_f & f//"' !



RN
Tachriica Data g
%3 24 nkalanced Load Protection R
!Drupuut Lime Approx. 57 ms or better
Freguency Operating Rangea
B.9=ff =11 According to specified tolerances
GHz=fo097,,, o Sighily expandad roderances
T o = [ 22 B0 He
fa10Hz aciive
f=BOHz
Talerances
I Megasive-scquence current |, !Appmx. 3 % of setting valuo or 030 A at IH“;:"'.I.".& .....
: Ihpprox. 3 4 of setiing value or D150 A A0 =5 A
Wharning delay 1 % of the setting value ar 70 ms
Tima Tat 2= L., = 21 5% of referenve (caleulated) value or 200 ms <
{1 % current tolerance of 10 mA) atl_,~ 1A
3 % of reference (calculated) value or 100 ms =
£1 % current Lolerance or S0 maAkat] =5 A
infiuencing Variables for the Thresholds
Harmanics
— Lip o 0% 3rd harmanic =1 %
Lip g0 10 % Sth harmenic =1 %
1118 SIPROTLE 5, Overcurrent Protection, kana

CHIUO0-GLUEE S0 44, Edition 07 2016



Yechrical Data

12.25 CurrermUnbalante Fratecnan o Capuciiars, 4 Phase

12.25 Current-Unbalance Proteciion for Capacitors, 3-Phase

Setting Yalues for the Funciian

Selting Wal

Automatic compensation

Yes

‘Mo

Tine betwean switch off and switch on

000510 A0.O0S

Incremants of 9,01 4

Mormalization with 1o

ok
M

{Thrashald of defective C-
iefapiant

0.030 Atn 35,000 A

Incremenis of 0,001 &

3 M E a0 and 100 lrateg

CO1% A S 17500 A

Incromenis of 0.07 A

TA® 16 Irated

00807 Acie 1600 &

Incraments of 0,007 A

5 A& 1.6 Irated

0,005 & 10 8,000 A

Incraments of 0.007 A

ues {Owvercurrent-Protection Stage k=)

foompensdled

Han-compensated

1 &'@ 50 and 100 Irated

0.030 Ato 25 000 A

i'r'i"c"r'é'me nts of 0,001 A

S A 5 andg 100 lraled

015 At 175,00 A

: Il.'uLls:.

1 4@ 1.6 katad

G001 Ao 1.600 A

mcresnenks of 0,0% &

mcraments of 0.00F A

G40 raled

(0,005 Atn B.000 A

Inerements of GO0 &

Operyle dulay

0005 o 6000 S

Incraments of 001 5

Setting Values (Countar Stage)

Dropout

Times

Type of counting _Ejroups serregiud

LI ]
Max. rno. of def, elem, phs A 1 £o 10490 Incrementsaf1
I N0, af def, clem. uhs B 11 10 1000 Imcrerments ol 1 .
Mzx. no. of dal, elem, phs waono Incramants af 'l

Oparnme dalay

.00 s to 10GC0.00 =

fricrernents af 0,01 5 i

The greater dropoul dilTerentisl (= | pickup walue — drepeut value |)of the following 3 crizaria

apolies

rens functionality,

ropaut differential derived from the parameter ﬁropout ratieo
if this parameter is 1ol available, 2 dvopovt ratio of 95 % applies for overcctrent and of 105 % for undorcur-

Minitnum absalute dropout differential

Pratection-class current iranstermear

:75 mA sec, (;

15 A sec, ()

[ERC

=5

ratar

i o

)

Instrument current transfarmer

g

raled

2.5 mb qen [

Al

) Approx. 3Fms - 0073 gl SO He
Approx. 29 ms + 00T a1 &0 Hz

2007 foscput Gperating Time) additinnel delay e e oulpat medicen used, see chapter 12074 feiny Dol

SIERONTEL 5, CuwetcuFent Pratecticn, kManual
CEI000-05340-0017-7, Eililion O/, 20%6
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Technical Data

12.25 Current-Unbalance Frobeciion I'urLaprJ-:Il-:l“_- 3-Phase .'-i_i """""""""""""" _
Dropout time ..E';.ﬁprr}r. 32 ms 4+ Q0T at S Hz
Appro. 27 ms - 00T at a0 Hz
Frequency Operatinig Range
0gsff =i According to specified folerances
T6Hzst<0af, Slighlly axpanded flarances
1.7f g f=80Hz
fe10Hz Aclive
fo B0z i
Tolarancaes
Currents L L T 4% of the settifeg vallie of 5 ma P )
Protecion-class current translofmers ar 25 mAfl =3 AL (F e 10 )
Currents — 1% of the setting value o 0.1 rma (e — 1.8 A1
aonsitive cuirent fransformet or 0.5 maA (1, —8 A (= 105
Time cletays 15 of the seing vakie ar 10 s
1430 SIPADTRC &, Thearnurers Praleciion, Manual

C53000-5504 0-C017-7, Ediion 97,7014



Technical Dalu

12.26 Current-Urhatanoe Protertion for Capscitons, 1-Phase

12.26 Current-Unbalance Pretection for Capacitors, 1-Phase

Setting VYalues for the Function

Altamatic conpensatian

Yes

Mo
T_Ir*IEi.'lEl'a."n.fE'l’;'T'l swite b adt and swisch on 0,00 5 to 60,00 5 incrernents of G017 &
warmalization with 1o ey

Mo

Thresnold af defectiva £
alerrehf

Th

@ 50 and 100 Iratod
—

S A@ L0 and 100 Irated

0.G30 A to 35000 A

Increments of 0001 A

015 Ao 175,00 4

Incraments of 001 &

T A6 Irated

D.007 A to 1,600 A

PERAE .6 Irated

Increments of 0,007 A

10,005 A 10 8,000 A

Incrameants of 0.007 A

Setting Yalues (Qvercurrent-Pratection Stage k=)

i
Current threskald |

1 A 50 and 100 Irated

0,830 A 1o 35.000 A

Incrermants of 0.001 A

5 & & 50 and 100 nied

0150 Ato 175000 A

TA@ LA raled

Incremanis af 9,07 A

0001 A 1 1,600 A

Incremants of 0.001 A

Operate delay

0,005 Ao B.O0D A

incrernenis of 0,005 A

0.0 5t BOLD0 S

Wcroimenis of 501 s

peastirad value

compensatad
non tompensatad

setting Walues {Counter Stage)

Type: af counting groups seqregaied
sum

T\,rpe e g — SR o
ST o

Max, to, of def, slem. phs & I to 1000 Incrateents of 1

Max. no. of def. efem. phy B T 1000 Incraments of 1

iMax na, at det, eiem frhs T o 10040 Hrcrermeants of 1

‘Max. no, of def, elern. 110 14040 Hncrernents of 1

| Operate deiay 000510 10000.004  jintrements of 0T s |

Dropout

Tha greater dropaut differential (= | pickup walua - dropout value |}of the following 2 criteriz

apalies:

rent functionadityg.

Dropout differential derived fram the parameter Drapeut ratia
If this pararmeter is not available, a drapous ratie of 35 % applies tor cvercurrent and of 105 % for undevcur-

Arotection-class cursent transformes

T8 A sac, {1, =1 Alor
FEmisec (l,,, —5 &)

Instrurnemt cursont transformer

SIPROTEC S, Cuerciirrent Praleclion, Matual

ChI000-E5040-C017-7, Tdition 07,2035

/ ‘/J kRS .-':}I

ZamAasec (E,  —hAl

[E1EH]

ratel = 1 "ﬁ'l] ar




Techricsl Dala
12,20 Currenl-dnbaianes Protection far Capasitors, 1-Fhase

Tlemes
Oparale firme with time deiay =0 ms Approx, 32 ms + DOTH at 50 Hz
FAPpE, 29 ms + 0% at 60 Hz
CropoUi limsa Apparoe 32 s + 00T a5 50 Hez
Appras, 27 ms+ 00T at &G Hz
Fraquency Operating Range
0.9 = {Iflut-_1' Accarding o SIJEtI-T.i.;a..L'.U|EI’aHE€5
0Hz=foief, o alightly excanded tolerances
T F =l =8OR
f=10Hz Activo
f=80 Kz
Tolerances
Currents |, 1Ly 1% of the setting valug or 5 mA (] . 1A '
{Prolectich-class cuvrent transfarmers of 28 mA g =5 A o = 10%)
Currenls | . o 1 % of the setling value ar 0.7 mA g = 1.6 A
Sensitive cirrent transfarmer or S mA L =8 AL, g+ T0%)
Tirng dE'd'y'b . 1 % f Ehie satling value or 10 ms

M 0T [Oupal Oparating Tined additiona? delay of she outpul mediom wied, see chapter Y2004 fality s

1427 SIFROTLC B, Overcurrent Frotection, Rannal
CoEQOL-GR040 COTFY, Edition 07 2816

P
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Tachmica Data

12,27 Woltage-Diterantial Pron :-H.'li::r:mf;.":-?'f.:ﬁ.i.:l;i ciler Banis

12,27 Voltage-Differential Protection for Capacitor Banks

Setting Vakies (Ganeral Functionality)

[0.5000 to 20000000 [iacrements af 0.0001

Setting Values (Protection Stage W=}

Thresheld 10,005 p.u. to 3,000 p.us |Increments of 0.001 p.u,
Dperate dalay i0,00 5 to 6000 5 Inzrements of 0,07 5
Bropout
[ropout ratio for sec. thrashald = 3 95 5% e |
Gropout differanial for sec, threshold 0.3 W o 3 W 150 m
Cropant watio for sec. threshiold 0.2 W o 0,54 S0 o |
Thres
'O_ﬂ-erate time with tine delay - 0ms m|.ﬁ-..pr_lm>:. 30 ms 4+ 00T (Qutput Opesating Tire)
iar G0 Hz
Lapprox. 27 ms 4 001 {Suipul Operating Time)
Qrapous sime Apiaro. 20 ms o0 Q0T (Output Operating Time)
; at 50 Hz
Approx. 18 ms + JOT {Qutpus Operating Tima)
al B0 H:z
Tolgrances

Threshold = 0,2 4

1% of the setzing walua ar 0.0% W (compensated:

Time detays

1 % af the sexting value or 1749 my

Frequency Operating Range

0.9 af__=1s hconrding to specificd tolcrances
WOHz 2§ < BT, Slignilly expanded toierances

1., =801z

F<itHz Attiva

T=80Hz

SPRDIEC S, Overcirrent Protection, kanual
CRIDM-GR040-0017-F, Edition 04,2078
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Teohnical Data

12,28 Cifferentiag Frotacting frr Capscilor Banks

12.28 Differentiai Protection for Capacitor Banks

Setling Values

P T e

il

Threshedd waluz o

0,05 to 2,00

Increments of 'DEI'f

ara dfem 1

10,06 10 0,80

Incramments of 0.0

{Intersoction 1 Irest

| It ratzlilhs;

0.00 to 5.00

i'r'ii:';'érr.ents af .01

Gradient 7

035 10 (95

Tncremenls of 0,07

Intersection 2 gagl |f-” o

1400 b 20,00

incl'ements of 0.01

Starfup Roecogaitian

Slariup threshcld vaive | I

raedTaj

0.1 w20

Charactaristic-cune increagse Tactoy

1.0t b0

lncrements of 0.1

[Acrements af 0.1

Maximum starting time

Qb s 18005

increments of Cl1l_-.

DC-Componens HE-:.‘UHHI-IiI-IOH

Characteristic-cunee increase faclor OC

Hnmsn

Incramenls of 1,7

Inrush-currenl delection

Y Content 2nd harmanic

1% to 45 %

Hncrements of 1%

Curation of crosshlk, 2. har.

Hncremnaents ef 0017 =

Racagnition of External Faulls

Additional stzdilization threshold W oy 100 10 26.00 Increments of 0.01
vilue R
Additional siebilization dumalion D00sto 800500 = Iricrements ot 047 s
Opersie cuirye LI

|efiff Fast
Threshold valus HE—" 0.31035.0 Increrrents of 0.1

iTripping delay

Dropout Ratio

0.00s 060,004

Incrameants of 0.01 s

Idiff stage

[cliff Fast stage

Approx T

Maprox. QU8

Response Tolerance

For prasel charartaristic-curve paramelers; lor 2 sides with one measuring point each

KIiff stage and charaelerishic curve

&% ol e Ei-E.L.Lir'H_'] walig

Tl FF fast stage

Time Dalays

2% of the sotting walee

i0.00 570 60005

Incrarrents of 0.67 5

IIdiff fast stage

000 st E’ﬂﬂ-l_'la

Tirnar tulerance

Ineremants of 0,07 <

1 % nf the setting value or 10 ms

1&ia

SIFROVEL 5, Owercurient Protection, dMaral
CEIDI-GLOAN-CI037-F, Bdtiian U7 20165



Tecnnical Cata

lan

Wlpatme

T -

[

[

4 -
3
2
1 —
A1
|Fll'rhms|'|c|||j T = I T X
R ! | | ; : | | | , |
' ] =t 31 T 2 2| Y i
Charactenistic-curve part & | g 8 = * : G v,
044101 P |Lo1rdss o
F| Intareaction 1 lrest |-—— i [P|intersection 2 Ireal i
0EeT EE
_A1041:128

éwclleas CI220E CLA, 1, e Y]

Figusa 12-17

Operating Tirmes

|F| ¥hreshold ade-on statliz, |

2.0

Opetate Curvg of tho Difforential Protection

[elifi fast staae, min

hpemm tenes far infeed on ome sde
....... T EP
&0 Hz 20+ QOTH
|56 Hz B g 4 OO
&0 1z 8 ms 4+ QOTH j
Dropaut fime, approx. abHz 29ms I
&0 Hz 26 5

Frequency Operating Range

na9= ﬁ.?rlml = 1.1

Accarding to specifisd tolzrancay

T0Hzsf=00F,,
T = f=80Hz

Sllgl‘ltl‘yex panded felerances

[« 14 He
f= 817

Actiye

" fefar 1o prolecidan lupcions, for examiple, Dversirent pratection

SIFRCTEC &, Creercurrenl Proloction, Ranueas
A0 A0A0-00 7-7, Editizn GF 2016

I
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Technizil Dals

17309 Cranru g Prelechion with 3-Phase Voltage

12.29 Qvervoltage Protection with 3-Phase Volitage

Setting Values for Stage Type Definlte Thme-Ouarvoltage Protection

I heasiiner vahua

Phiase-lo-phage
Phase-to-graumng

helhod of reascranant

fundamental cornpeornesit
FMS vl e

Fickup mode

Tautof 3
1nuiof3

Pickup value"®

3,300 W o 340,000 ¥

Incramoents of 0,007 W

Time de'lay

.00 5 to 300,00 5

iﬁ'Eremem: of 0.01s

Cropaout ratio

.90 to (.99

Increrrents of .01

Setting YWalues for Stage Type nverse Time-Overvoltaye Protection

{Mrasizrad vaive

Phase-to-prase
Phasa to-groand

Iethod of measameont

Fundarmenlal u:"f;:u'r'ﬁf:uor1r-:-.=11
RM 5 value

Fickup mode Toutof 3

Zoutal 3
Pckup value 0,300 to 340,000 W ncrements ot 9,601 W
F.ickup tacinr Toowei20 increments of 9.0

Characleristic co nsta'r'i'fl'cm

0.00 to 30000

crements at 4,07

Charartarisiic eonstant i

10,010 10 5,099

incremrenty of 1,009

Characterstic conslan: o

E:{TI.DEIEI to 5.000

Tirrse mulkiplicr

Incrermenls of 0,00

Incroments of 0.01

Additional lime dE'u"_l,"

0.00 =0 6000 s

Incrernants of 0,07 5

iRaseT ime

0,005 16 60,00

Increments of 0001 5

Oparate Curve for Stage Type lnverse Time-Overvaltage Protection

Top = l-[|I||.l.' + T.'J.|l.1

[

Wliere
Tea Qpeiate delay
Tiree Imverse-time delay
Tz
ke
T =Ty | —————t o} I8

r 14
(;ml:ith ) 1

Where

T Inverse-tire delay

T, Time multiplier {pararmeler Tize dial)
i Meastred valtage

el pous hiave selecied ke methed of measurement « RMS waline, do nol set e 1ateshoid vallbe uneer 104,

1226

A

@A .
o ftdy

Addilinnal lime delay (paramneter Additional time delay)

RO EC b, Svercarrent Protection, Manual
CEFO00-GRA0-C0117-7, Edilion 07 2016



Technira: Data
12,7% Duarvollage Proioction with 3-Phese Woltage

LT Threshald value (parameater Thresheld)
ke Curve constant K {parameter fharact, constant k)
e Curye canstant a (paremerer Charack. constant ) B
o Curve conslant ¢ {parameter fharact. constant a) ™
Dropout T
Tho greater dropoul differantial (= | pickup value — dropout walwe |)of thefallowing 2 ctieria
applies
Drn;mu't.:ii.fferentiai derived from the para-l:r.:.é.f..er bropout ratiao
If this pararneter is nol available, 4 dropout ratic of 95 % applies for the overvoltage and of 105 % for the
undenioitage functionalily,
hMinimurm absaluts gropout differentlal 150 s sec.
Timas
Operzte tire with time delay = 0 ms Approx. 25 ms - QDTS al 50 Hy
Approx 22 s+ 00T 4L 6O He
Dragout lime Appeos. A0 ms + Q0T

Frequency Operating Range

EU.":? =i = 1 P-.ctc-rti.i.h{_i to spocified tolerances

1GHE=f <09 LSlightly expaﬁd&d telerances

P = T=80H:2 I :
f=10Hz Ao live

f=uiH:

Tolerances for Stage Type Definite Time-Overvoltage Protection

Waltages 10,5 % af the setting wvalue or 0L0G Y
Time dalays 1 %ol e selzing value ar 10 ms

Tolerances for Stage Type Inverse Time-Overvoltage Protaction

";.;‘oliages o 2.5 % of Lhe 5etii'n;; value or 005 W
Cperate tirme for
1.2 = U thrashold value < 20

3 % of the setting walue or 30 ms

Reset time delay 1% of Lhe seuihg valle or 10 ms

SIPROATES &y, COwarcurrenl Sratectian, Marual 1447
£ 3000-55040-C01 77, Frllinn &2 2014



Teclinics| Dale —
TEAD Cvwrvasage Pretection with fera-Sequence Voltagalfesidual Yoioge

12.30 Overvoltage Protection with Zero-Sequence Voltage/Residual

Voltage )
Setting Values ferl
Trdethod of Measurerment RIS vaiue
Fundamental compoanant
Fundamental compancnt
ouar 2 eyele filters
Slock. e measuring-waltage autane Yos
Mo
Detarrr, b, aff. by grd. St es
(i)
Threstiold valua®s 0.300% to 340,009 Y Incramests of 0,007 W
iTirre delay 0.00 s to G000 ¢ Increments of 0,01 s
EF‘iljkLlpdElﬂ}-’ 004 510 32000 5 fncraments of 0.07 5
Dropout Ratio 0.90 to 0,99 Trcraments af 0.01
W faulty nh-gnd vitg. 0,300 to 200.000 Y Increments of 9,007 Y
Wi healthey hagnd, vt 0.300% o 200,000 Y Increments of .00 W
Dropout
Tha greatar drapout difforontial (= | plekwp valuve - dropeout value |}ofthe following 2 criteria
applics:
Dropout differentlal derlved from the parameter Drapobt ratio
If this parameter is sot available, a Gogoul ratio of 25 % applies for the overcoiage and of 105 % for tha
sundervoltaga functianality,
iMinimuim absolute dropout differential | 150 b e,
Timas

Operate tirme wilh Lime d.i.:—.la'_.,-' =[ms

Standard tilter, true RIS Approe. 25 s 4+ 00T a1 50 Hz
Appros, 22 mg+ 00T at G0 Hz
?c\_.'{:lehltprs “".'m“""-,;.ﬁ.pprnr. 45 ms 1 OOT at 0 He
E.ﬁ.ppm:-:. 39 s +- 00T sl 6O Hz
Drogout Time
Standard filter, true RA35 Approx, 20 ms + 00T at RO Hz
Approw. 166 ms + OGT at 801z
£ oycle tiltars T e, 31.06 ms v 00T at 50 He
i - Approx. 27 .06 ms = 00T a1 &0 HzZ
Frequency Operating Range
09 W_,<1i According to spocified tolerdraces

6 Hz = F< 0.9 1y,

111, = f=801z

% [ sy bave seieched the method of measurement = RMS value, 4o nat set the threshold valus nnder I
TOOT (Dt Operaing Time) additional delay of the ooipat mediinm dsed, gea Chapter 72 1.4 Geiay Qe

1428 SIPROTLE S, Owercurrent Protectian, Manaal
CHALOD EodAn-L01F-7, Bditier 072015
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B lechtical Datz
12,30 Qesreollave Prolection with Zero-Sequence MoltageiRasicueal Vollage

f< 0 Hz ACtive
f =280 Hz
Tolerances
!"u"nltages !{J.Em ol Lhe selling vallsor 6,05 v

ﬁ}}ﬁédelayq ' :‘I % of fha setting valus or 10 mis

SIFROTEC &, Overcurrens Pratectich, katual 1440
CRAOM-ER040 C0 22, Eeition O7,20%8



Techmical Dala

it
Setting Values ,x; ,;‘}J
Fickup value 0.300 Vo 200800 |[ficrements of 0.00%
Time delay C.00 s t0 60.00 Increments of 0.01 5
Dyooaut ratio Ceooid 4 0,549 Incroments of 005
Dropout
The greator dropout differentizl = | pickup value -~ drepout walue |)of the following 2 criteria
appiies:
Bropout differential detived from the parameter Dropout ratia
If this parametar is not availakle, a dropodt ratio of 95 % applies for the ovarvaltage and of 105 & for the
undervoitage functionality.
linimum absofute drapout differential S50 m sec.
Times

Operate tima with ime delay ~Gms approx. 25 ms + 00T % 51 50 Hz

_ Approw, 22 ms + 00T at &0 [z
Dropout time Approw. 20 ms - 307

Frequency Opearating Range

N9z ff : 1.1

I mccarding to specified tolerances
i0Hz=t=09f,., slightly expanded talorances
VU gy fz8Ode
ta 100z EACTie
f=80Hz :
Tolerances
Yoltages .5 % of the setting value ar 0,05 Y
Tirre dalays 1 % of the setting value ar 10 ms

AT {Cutpat Dperatnyg Timed sddilianal delsy of the output medicn ueed, see Chaprer 105014 gty Lutgai

1430 SIFRCITEC B, Cuercd it 2ratection, kanual

C52000-55040-CM 7-7, Frilinn 07 2016
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.. EENNICA] Data
53,47 Ovarnvolbags Peoveciivn willn Megalive Seguence Vellage

12.32 Qvervoltage Protection with Negative-Sequence Voltage

- Ba
/"/. 11_./ z"" %
oA

Setting Yalues for the Function S
[Measuring window |1 eytie 1o 10 cyéles | Increments of + cycla
Setting Values
:Pirkup walua of w2 f0.300 W to 200,000 Y Increrents al 0007V |
Operate delay 0,00 5 1o 60,00 5 Incrermants of 0.01 5*
Drapout ratio .90 i 0299 Incrermants af 0.1
Droapout
The greater dropovt differential (= | plekup value - dropout wvalue |)of the fallowing 2 critaria
dunlies:
EFHﬁBdﬁiﬁerentiaE d'eriued fram the parameter Dropout ratio
of this parameter is not availablz, a drapeul ratio of 95 5% applies for the overvaltage and of 105 % tar thae
uaderenltage functionality.
Mintmumn abselute dropout differential L e S
Times
Fickup Lires e 55 ms ta 210 ms -+ S07 T

48 msto 185 ms + 20T

{DrnpoUs sirne F20 ms 10 0 ms + 00T
rdegends on tha measuring windos langth)

[depends o Lhe messuring-aind o lengthh st 50 H2

{elepancs on the moasuring windew fengta) at 60 Hz

Frequency Operating Range

Dot ..=11 T mecending to specitied toleranres
Wiz =095, Slightly expanded loferances
T s F = BOHz
t 10 Hz Inactive
fo 80z
Tolerahces
Voltages 0.50 % of e selling value or 0.030Y ]
lime delays 1.00 % of the setting valuez or 30 ms

SIPROTEC A, Owercurmen: Proleclizh, bandal
C53000-G5040-001 7-7, Ecition 07,2074

g

Asbaso s
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TJechrjical Cata

12.33 Owvervoltage Protection with Any Voltage

Setting Values

heasured waluo!™

heasured phase-lo-groend vallags W,

hEeastred phase-ta-graund valtage VW,
Maasured phase-to-ground valtage ',
ploasured phase-to-phase voltage ', ,
bleasured phase to-phase veltage W,
Measured phase-to-phase voltage WV,

Mezsuiad phase-Lo-phase voltsge ¥,

iMeasurad phase-to-phass voltage \y,

Meassted phase-to-phase voltage Ve,

Caleutaled voltage Y0

Fundamental companznt
RS valuz

Pickup walua!™

0,300 1o 240,000 Y

crements of 0001 Y

Time delay

0005 Lo G000 &

crements of 301 =

Dropoud radic nadto 099 Inerements of (.01
Dropoit
The greater dropout differontizl {- | prekup value — dropout walue b)of the fallowing 2 criteria
nppiies:
‘ Drapout differential derived from the parmmeter bropout ratio
£ ihis parameter is not availakle, a dropeul ratio of 95 % applies for the avarvaltage and of 105 % for the
undervcltags Functionality.
pArnimum absotute dropout differential | 150 it ser,
Times

0ms

Operzte tirme with Lin{éuﬂélay:

Appros. 25 s - 0017 2] GO He
Approx. 22 ms + 00T al 60 Hy

Ciropout tirre

Approx. A0 ms = 00T

Freguency Qpearating Range

09z, =1

LAcrording to specified tolerances

1 HrF=1t=0.9 f..:-.uw’.’
114, < f= 80 He

ilightly expanded mlerances

14Lu
Sz 141 M7 Aesive
{80 Hz
Tolerances
Valtages 0.5 % of the setting valle o 0.0%

T ke Junction Owveryoltage protection with any volate is used 0 2 1phase tunction group, the measired-vaiue parameler is a2

wisinle,

TRE v have seieled 19 methad of measuremnent < RS value, donot sel e thresbald viste under 1070,
HHOCT (Cngtpust Operating Tirse) additioral golay of the ausput medinm used, ses Chepier 12018 B Cuipetd

123E

L5

SIFROTEC B, Cvercurrenl PEALGCEON, Ranua:
C53002-G5040-CO17-7, Fdtian 07 &




Tachmzzal Dala
1233 Ouerniiage Prolector il dmy Wollsoe

Tame delays 11 % of the setting value ar 10 ms

SPROTEC 5, Ovorcmrent Pratection, kancal 1443
CRIDO0-GH040-COTF-Y, Eillilior G2.20168



Techricz| Data

1598 Peak Oweryalladg o Protection Tor Cataditors

12.34 Peak Qvervoliage Protection for Capacitors

Setting Yaiues

Threstald valua

Iwerse-tinie stage

Definite-tirne slaye

User-delined chagcteristic curee

GG o 3,00 o,
G 8010 10,00 pou,
[ 80 to 300 pau.

Incrermenss of 0,03
Increments of G.0%
lneroments of (.01

Tripping dalay

.07 5 Lo 360000 %

Oropout delay

01,00 < 1o A6040,00 5

Increments of 1.00 5

Dowen intoegration sime

T snin Lo 1500 rmin

marements at | min

FTime reLltigliet

0,05 ta 1500

incroments of 0.01

Mismbar of value pairs for the operate curve

24

Inerements af 1

¥ walugs ol Lhe upe?giéﬁir‘{fe

1.00 pou, 14,00 poo.

¥ walues ef the aperate cune

0.00 5 0 9999.99 ¢

Increrrents of Q.07 pou.

Incrermants of 0.07 5

Mumber of valus pairs for the dropot charactaristic
CLIWE

30

¥ walues of the dropout characteristic cunese

0.00 pou. te 0.85 g,

Incremants of 1

_"I"h'E're:—ments af 9,01 p.u.

¥ wdlues af B dropoul charactaristc curve

.00 5t 9353 55 5

Increments of 0,01

Inverse-Time Charactoristic Curve {IECHEEE)

1134

Thrashald vadue =11

Thrashell waie = 0%
i Threshold vaiue = 1.

¢ Thrashcld @aiye = 0.8

103L

Threshald walie = 1.25
st Thrashold valie = 1.5

Time delay {3)

...1:' . .1.15 1? ya " v

Waazurand TV

L poune 2ICO1E, O an 5]

Figure 12-18  Inverss Time Charactoristic Suree

did e

The peints an the characteristic curve definad in the standards result frarn 3 threshold setting of 1.1, These
single points are connectad wia semi-logarithmic line segrrernls.

. "
a4

SIMOTES &, Owercurrent Protection, kdanual
CeAL0O0-EaAsD-007 F-F, Lditian &7 20164
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Techkpical Dala

Tahlz 12-5 Pegk Dverveliage Bverse Time Charactovistic (far Threshold Setting 1’1 }//

12.34 Peal; Cvervaitane Protacticn for Sspacizorg
__/-_'."_J.I"'_,-::_'_'--L.\E

Measurand B, .., Time Delay Ciirve Point According to
_f:115 o e pickup) Semens defimtion
115 TBO000s IEC 60871-1:2005 :
1.2 30G0.00 5 IEC 60871-1:2005

13 go.ons ¢ 60AT1-1:2005, IECE Sid 1036-2010

1.4 15.00 € EEE 514 1036-2010

17 1,005 [EEF St 1036-2010

2 0255 EEE 514 1036-2070

2. TETE ICLE Std 1036-2010

=27 0.01s IEEE 514 1036-2010

Pickup time

n

FApprox, 35 ras + 00T at 50 Hz!
SApprow, 25 ms 4 00T at 60 #z)

Drapout Tirmea

Depending an setlings

T 00T (Outpit Aparatng Time) additonal delay of the
relays

output medium used, Tor example, & mswith fast

Freguency Operating Range

09 =10
10z =f<b3f, .,
T e < T2 BOHZ

) :‘_?.i?ghtij.,-' exnandad tolarancas

hocarding to specified tolerances

f«10Hz
fo Bl He

Tolerances

Artive

Peak mvervollags

Lip to 30th harmonic
Up to b0th harmarid, | g = 20 Hz
Up to 52th harmandc, | - 60 Hz

{1 % of the setting value ar 0.003 pou.f 20 T0%)
P4 of the seiling value or 002 pou (T, + 10%)
4% ol the setting valug or GO2 pou. (F 2 T0%)

Tz dela\ys

roasurad valug of inverse-Lirne slage

5 % of the setting value 1% % of the measured valus
nr 30 ms

tAeasured value of detinita time stage

Deawn inegration dime

1 4% of the setting valle of 10t
3% of the sefting value ar 30 ms

SIFROTED 5, Overcarent Proteciion, sarual
CRINNO-GRO40-C017-7, Elilioe G7.2016

113%



Techrical Data

12.35 Overvoltage Protection with Negative-Sequence ﬂé‘ltﬁééﬂi‘usitive-

Sequence Voliage

Setiing Yalues for the Funetion

Fdeasuring wind o

i t‘ycletcm cycles Ircrements of 1 cycle

rAinimLe woiiage Y1

ir.-::remen{'s'-:ﬂt 0,007 4

000 to ad.000 W

Setting Values for Stage Types

fickup value of Y203

7,50 % to 100,00 % Incrarmenky UF'EI.EI.'.IN%

Elper'a'te e lay

0.00s to G000 S Incramants of 0.01 s

Dropaut ratia 1,90 tn (.99 Incremanls af 4,01
Drapout
the grealet dropoul gitterential {= 1 pickup value — dropout walue | ol lhe [ollowing 2 criteria
apiplies:
Bropout differential derived from the pararmeter Drox;.;:;ﬁ‘;‘:. ratic
If ihis porameier s nat available, 2 dronout razio of 95 % applies for the overcoltage and of 105 % for tha
undervalzagse functionality, -
Binimoum absobete dropout differential 150 mb sac.
Timas

Pickup times

55 ms ta 210 ms + 0OT1

[tapends an the measwsing-wingow lenith) a3 50 Hz
A8y ko 190 ms + 00T
(depends on the maasaring-windon Ir_‘_n_gtl'l] at &t Hz

Cropout times

{22 ms o S5 ms - Q0T
{depends on the measuring-windaw length} at 50 Hz
18 s o 45 ms + Q0T
rlepends an the measuring-window lesgth) 20 60 He

Frequency Operating Rangs

GO w1 i, Berarding to specified talnrances
T Hz 1o t}_é"f'.'f,m_,, Slighily expatiled talerances
1.1 tif, . te 80 1z
[<10H: Inactive
[ ;: gl::l Hz ...............
Talerances
Wollages T0.50 % ol the setting value or 0,050
Time dalays 11,00 % of the setting value or 1070

1436

SIPRIDTCC S, Overcorrent Fratectian, karal
CRFLI0GS0 C01 Y, Dditicn 0. 20708




12.36 Undervaltage Protection with 3-Phase Yoltage

Setting Values for Stage Type Definite Timea-Undervattage Pratactian

Technical Data

TR AR Undersollage Protection with 3-Fhase Yoltage

teasured value

Fhase-tn-phase
Phase to-ground

Method of mepsurement

iFundamenist componanl

RfAS waluse

Curresl-flog crilerion

on
0Off

Trroshald value |-

T A @ 50 ard 100 Irated

G030 A 1o 10,000 4

5 A 50 and 100 Irated

L1585 to H0,00 A

Increments of QU007 A
iacrernents of 0.071 A

1 AOE G Iraded

0,007 A0 1,600 A

Ircrements of 0,007 A

ESﬂ@‘:.&Iratcd

02005 Ao 5,000 A

Incrermants at 0.001 A

Mckup walgete

0,300 W ta 175000 W

Incrosments of 9.001 4

Tirar drlay

0.00% 10 6000 5

Incraments af 007 5

DrouoLl ratio

1,01 ta 1.20

Ineremeniis of 9,01

Setting YWalwas for Stage Type lnverse Time-Undervoltage Frotection

ihessured value

Fhase-ta-phase
Phase-to-grourid

Mothod of measurement

Funramental companent
RS value

Current - flow critorion

on
Off

Threshoid value |>

[1 A& 50 and 100 Irated

00030 At 10,000 A

mcremants of 0007 A

U8R @ 50 and 100 Irazed

U015 Ao 5000 A

Imcrements of 001 &

AT 6 rated

Increrments af 0,007 A

iEA@ 1 & Irated

0,005 Ato B.000 A

Increments of 0.001 A

Threshold

o200 v e 175.000 Y

Incrogments of 0.007 W

PMickup Tactar

Characteristic constant k

Q.80 to 1.00

“9.001a 30000

Charactaristic constant o

iCharacteristic constant ¢

Incremients of 0,01

BT RT

Incraments of 10,001

{0,000 ta 5.000

Tirr raLltipliar

Additional time delzy

'EIEI.DEE T
.00 s tc 60.00%

Increments aof 0.0017

flncrements of 0.0%

Hnerarests of 0,07 &

Regat fime

Hincraments of 0.01 s

Operate Curve

Tr.|1=:' :r-'.'+T.1d:I

Wifhere:

T, Duerate clelay

Tiree Imvarse-dime dalay
Taea

Additional Lime delay {(pargmeter fdditional time delay)

126 | oy frzee selecled the method of measurement — RMS vatue, do rot sel the Uhrashald wdive anday 10,

SIPROTES A, Dwarcarrenl Prolociion, Ranuas

Ch3000-05040-C00 77, Edition OF, 201 A



Tecknical Dala

Ik o e
T = Tp Ty A + L [S-E -f/'?’ﬁ’.f/
t— ( ) §
Velyest M
| LI AR R
Where
Tiow Inverse-time delay
Ta Tize mistiplier {parametar Time dial)
W Measured underoftage
L Threshioll walue {paramelar Thrashold)

k Curda canstant k (paramsater Charact, constant k)
o Curve constant o (parameter charaot, constant o)
s Curve constant c {pararmcter Charact. constant o)
Bropaut
Ten greater dropowt differential (- | pickup value - drepout walue §)of the fallowing 2 criteriz
aoplies:
[Dropout differentlal derivad from the paramater hropout ratio
if this parameter is not available, a dropout ratio of 9% % applies for the cvervoltage and of 19% % for the
undervaltagr functicnality.
Minimem absobute dropowt differential 150 mv sar,
Times
Fickup time ApproE. 2% ms + 00T 51 50 1z
Agprox, 22 ms : Q0T at &0 Hz
Diropol fime Agproy, 20 ms + Q0T

Fraguency Operating Range

Q9= =171 F According to spacified tolerances

MWhEz=F<08f . Hlighlly axpanded Lolerances

115 (o <112 80 Ho ?Z |

f<10Hz dInactive, maintained;

[ 80 He Drapout af the pickug indieced by blacking or by
incraasing e measurand beyand the droapout
thirestld

Tolerances for Stage Type Definite Time-Undervoltage Protection

Voltages .5 % af the selting value or D05 Y
Currenls i % ot the setting valie or S mA{lL_ =1 &) or 25 mA

e = 50 Fpeq £ 10950, waltd for prosection class
curren? transfarmars

1% of Lhe selting value or 01 mA = 1.0 A)or S’c; oy
OB A (L = 8 A Ty 10 %), validd For instrumr—:-;*.f':%‘_ R
Lrarislonmers KR
Tima dalays 1 % af tha seting value or 10 ms i

T OAT {Curmn Oparating Timed wddilions] delzy of the oulpol madivres used, ses Chapler Ty 78 Sclay Doty

14353 SIPHOITES 5, Ovverelerinl Frodeelion, kamuoal

CERO0-CE040-CH7-7, Bdition 57,7014

yiod



~lechnical Data
12 38 Underunltagr Frotectios aiih 3 Phase Vollage

ook At L
7 ;

Talerances for Stage Type Inverse Time-Undervoltage Protection o
ﬂoltages 0.5 8 of the satting value or 0.05
Currents 1 % of the setting valuz or S mA {l .= 1 A1 ar 25 mA

g = 5 A Ty £ 10961, walid for protection. class
currenl LransFarrers

1% of the setting valuez or 01T mA QL = 1.6 A ar

QS mh (=8 A T = 10 %), walid for instrurment

irransformears
Opeale tme for W0, L 209 L% ol Lhe sedling walle o 30 ms
{Rosot time delay o t % of the setting value or 10 ms
h.
SIPROTED 4, Oveecurrant Protection, Manal 1434

C53000-55045-C017-7, Fition 0F 2016



Techrical Dala

12.37 Undervoltage Protection with Positive-Sequence Voltage

Satting Values /r’
Maasurad value i Fhase-to-phase
Phase-to-ground
Method of measurernant Fungarentat component
Rids walie
Current-flow critericn Cn
QT
Threshodd value |- 1A @ 50and 100 Iroted (G030 A to 10,000 A& Increments of G001 A
5A@G0and 100 rated |05 Ao SO.00A Increrents of 001 4 |
14 @ 1.6 Amad 00017 & to 1.600 A Increments of 0001 A i
R A& @ 1.6 Irated 0.00% A lo @000 4 |Increments ot 0,007 A
Picksti vakise 0,300 W to 575,000 Y Incrarmants of 0.007 Y
Tirme delzy T 000 s 1o 60,00 5 Incraments af 0,01 5
Drapsmzt rat 1017 ta 1,40 Increments of 0,01

Dropout
The greatar dropoct differenlial (= | pickup value — dropout value |]of the tollowing 2 criteria
applies;
'ﬁropeut differential derived frowm ihe parametar Dropout ratia
if this parameter is hol 2vailalie, o dropodl rabio of 95 % applies for the overvolzage and of 105 % for the
undervoitage fancticnality,
Minimurm abselute dropout differential 150 My e,
Timas
Dperate tne PAnproce 25 ms o+ 00T 199 a1 50 He
iAgprox, 22 ms + 00T al 60 Hz
DrapolE time Agprox. 20 ms . 00T

Freguency Operating Range

_{:'IEI_‘-‘n'fmmf'I'I According to specified tolerances

OHz=f=04T,_, Siightly expandad wlsrancas

114 g =T 2 8GH7

Fel0H: ' Inactive, maintained;

f= 80 He Rropseit of the pickup Jduced by Blocking or by
increasing the measizand heyanrd the dropout
triFeshidd

Tolerances
Weltages 05 8 o the selling value or B.Os v ]

R QOT Sospit Cprrating Tirme) adidllices? daiy al the oulpol madiurm esad, see Chapler 1712 Neiey Cuinots

1443 SIPROIED 5, Oworcdriond Prolectizn, kanaal
CE2000-GE0A0-C01 77, Falition 072010




Tarhnical Data
12,37 Undervoltage Frozectinn with Positive-Sequence Woltzar
urrents 1% of the setting value or S mA (= 1Al or
: 25 RA L -5 A, = 10,
vaiid for proteciion-ciass currant transformers
1% of the setting value or 0.1 ma{l .~ 1.6 A)or
Q5 mAl =8 A, e TO %)
wahel For instrument rransformars
e delays 1 % of the selling walue o 10ms
A
Y I .\:%:I, ‘
e
SFROE R B, Overcairenl Proelection, handal
LS 3000-G R4 0-C00 7-7, Fdition 07,2016



Techrical Bala

1058 Undlarvoltizos Prutechioe with Ay alinges

12.38 Undervoltage Protection with Any Voltage

Setting Values

Dropout

Titnes

iMeasured valua

"r;i'é'é'ﬂi'r"éé'ﬁﬁ'ﬁéf{'é-gr-::uund woilage V,

Mezsurad phase-to-phase wodtage V,,

iMezsured phase-to-phase valtage V.

Measurad nhase-to-ground voitage W, = ,_,;::--'-,:_

Mezsured phase-to-ground voitage W

Mezsured phase-to-phase voltage W,
Calcidated phase-tophase voltaga V.,
Calodiated phase-to-phase valtage V.
Calcvialed phasetophase voltaga VW,

Calcuslated voltaga Wi

Method of measurament

Fundarmental companent

REAS walue
Piclup walye ™ (3,300 % to 340,000 W Incramants of 0,00 W
Time delay 000 5 o AL,00 5 Incremants of 0,07 5
Dropout ratio 10740 120 [mcrements af 0.01

The greatar dropout diftersntial (= | pickup wvaluwe ~ drapout walume {)of the following 2 criteria

applies:

Dropaut differential derived from the parameter Bropout ratia

If this parameter is nat availabla, & dropout satio of 95 % applies far the overvaltage and of 103 % for the
ungaraltage Tenctionality,

rirtimum absolute dropout differential

00 i sec,

Orperate tirne with time delay - O ms

Appras. 2% ms 4+ Q0T12 41 B0 H:
Approd, 22 ms + 00T ag 60 Hz2

{ Dropout tima

Frequency Operating Range

Tolerances

Aprog. 20 ms - S0

0.9 =11 Accarding to specified tolerances
i0Hz=1<091_,.. Slightly expanded tolerancas
] T < F 2 BO 12 -.
fe 10 Hz §:1|'|ntt'i'u'e, rmaintained;
£ 80 Hz ;Dmpnur of the pickup induced by hlocking or by increasing the
imeasirand beyand tha dropout threshald :
Volages 015 % of the setting value or 0,05V
Tirme delays 1% of the setling value or 10 ms

13 yion kave selacird The method of measuremeant = RMS value, do nol sel The hreshold values dada 100,
VAT Ot put Qpsrating Timet additianal dalay of the autpea madlnm csad, spe chapier 07108 B Doy

1442

SIPACITFC 5, Cvercsarrent Fratectiog, kg
CE3080-G5540-201 7-7, Editier G7.20%6



o JECENICA] Bl
1247 Qvalregquatey Prododlioe

12.39 Overfrequency Protecticn

Setting Valuwes

Pickup values f- 00 Hz 20 70.00Hz  fincraments of .04 Hz
I-EI.E‘E['JICI)LH clifferarstial 20 mhHz to 2 000 mHz Incearments of 10 mHz
iTime delay T 0.00 5 Lo 630.00 5 Incrarments ot 0.01 5
iMErlimum vl tag e 3000t 175000 Y Incrermnents of 0007 YW
Thies
Pickup Lrmes [z Angle difference methaod
B Hz Aporcs, T0 ms 4+ 0070
L0 Hz2 Approx. 80 ms 1 00T
Filtzrinyg metioed
S0 HE Approx. T3 ms 1 Q0T
01z Approx. Faoms - 00f
Cropout tirpes f= GO g Lo 80 ms
Deapaat

The larger dropouldifferantial (= | pigkup walue - dropeut threshold |]cfthe following 2 citeria
i5 usel:

{ Bropout differential derived from the Dropout ratle parameler

HIE 1his parsmater is nat availahle, 2 dropout ratia of 95 % apphics to tho avervoltage protection and a dropout
frelio of 105 % spplies to the undervaltage protection. - |

Minimum absolete dropout differential 15RO MY sed,

Operating Hanges

Yaltrge range 53 o 230 U':{'iﬁé'::é%e—phaae]

rr_gquen-::yrangt— Anglo difference methad |50 Hz i 80 He
Fillering methng 25 Mz 1o B0 W7

Tolerances

frequency I

M - D20 Hz = T f g+ 030442 a3 mHzaty ey,

Fog = 30 Hz o F 2 T+ 3.0 He T |z inmHz Aty =,

Time detay T{fx) 1% af the setting value or 10 ms

Kinimarm voltages 1 Y% of the setting valuo or 2.5

00T (Qutput Qperating Tima) Acdllinngt dalay of the ot medioee gsed, forceample 5 ms with $ast relay, see chapter 1§ 1 A Wiy

it

SIPROTEC b, Dverclrrzh: Protectizn, kanual 1443
CEINOD-CEOAZCAG -7, Fihon O7.2014



Techrica! Cate

17440 UadarFrenqupngy Pralection

12.40 Underfrequency Protection

Setting Yalues

Ph:kup values f<

20.00 Hz to 70,00 Hz

Inn:re'i:ne nts af 0407 Hz

Dropoat differential

A0 mHz tn 2 000 mHz

Incremants of 10 mHz

Tima deloy ¥

000 5 10 G00.00 5

Hnerernants of 9.01 5

rAiniFIUm woltage

100 10 175000 W

Increments of 9.007 4

Times
Ricleup times f= TAngle difference metiod
5 Hz Appros, 70 s + 07172
al Hz Mpprag, 60 ms - 00T
Filzzring rmethad
S0 Hz Apprax, 7S ms 4+ DOT
{ all Hz Approw. ¥4 s - 007
iDrUpE:;Li.i tirmas t= &0 s 1o 80
Dropaut
The larger dropout differensial (- | gpiekup walua ~ dropeut threghold |)of the following tao
criteria is Lsed:
Dropout differential detived from the bropout ratic parameter
i this perameter is not available, a dropodt ratio of 95 % applies to the guarvoltage protection and a dropout
ratin of 105 % applles to the gedervolizge prodection,
Minfmum absokute drogout differermal D150 i suc,
Operating Ranges
Wollage I‘iirl_l’].-!.iu ..... 5 o 230Y {phase-phase)
Frequoncy tange Arqle difference reathad [ 10 Hz to B0 Hz
Filtering malhaod 35 Hz o 80 W2
Tolerances

Fragquency fe
P s Bz 020 He

) t':u rrlkiz at W=

ratil

[rat-"-'i ERAN -l fr.nr.d = 3.0 Hz

RETITETENEY =unm

Time delay 7(1<)

rEivETm woltago

1 % of the settieg valle ar 10 e

1'% of the setting valus or 0.5

0T (Dlaul Ooetating ) ﬂd{h.mqal delzy of the autpet medinm ssed, Tor azmmple b e oaith fast relay, sec chapher 7254 delny

T
HEN LT

1444

i P /{

SIPROTEC &, Cwercirzent Frotrotiosn, Al
CoA000-EE040-C01%- 7, Editian 97,2016




Tecinical DAta
1241 Rate of Mreguency Change Protection

12.41 Rate of Frequency Change Protection

Setting Welues far the Function

Winimam vollage 13,000 Yt 175,000 Y Incremants of 0.001 ¥

r«.ﬂF-;lqurmg wmdnw 2 periogs 1o 5 periods IFcremants of 1 pering

Setting Values for Stage Types

Threshold 02,1 Hzls to 20.0 Hals Irscresmenss of 0,1 Hafs
Dropout differer: il (.62 Hafs tn 0,99 Hals Increments of .07 lizis
[Operate delay 0.00 5 to 60.00 5 Increments of 001 3

Bropowt
Tna greater drapout differential [« | pickup wvalues - dropout walua |]of the lollowing 7 criteria
zplies:
Draopout differentlal detivad fraiﬁ"fhe parameter Dropout ratiao
i this narameter is not zvailable, a dropout ratic af 9% % applies for the overvoltage ang of 103 % for the
uatlerwnltage functinnalisy.
Mintmem absolute dropout differential | 150 sac.

Times
Fichup Lime ..ﬁ.ppmxj 65 73 1o 225 ms (deponds an mrasu,lng rinduw lcrgth)
Drogoudt timo Approw.tah ms Lo 225 my (depends an measiri

Frequency Operating Range

i0,9 = ﬂfmcd =71 ccording to speciled tolerances
10H2 2709 Torrd SHghtly exoanded tolorances
11 f 2 B0 Hz
FeT10H inactive
N
Tolerancas
Sr—y *opror 3 B or GOATIE: et e et —
measuring window = 3 periods
Threshu'i;'j', .......... Aaprax. 3 % or 006 Hzls
FreasUring windme = 3 patiods
Minimum valtage 4 nf the setling value o 0.5
Tite delays 1% of the setting valve or 10 ms

Functionat BMeasurad Value

[Walue Bescription |
dfidt Caleulaled rate of freauency change |
ook
.l"'-__ l‘."-._.l"-__ ~
"-\._ "'.,il.
St
SIPKOTEC 5, Overcurmant Frotection, kancal 1443
CRINON-5R040-C017-2, sdilion 02,2014
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Teahnjcal Data

12,47 3-FPhzse Power Prolecsian (PO

12.42 3-Phase Power Protection (P,Q)

Setting Values

e P05|L|1.fesequr-‘-ncerJ0'.'.er
Powwer af phzge A
Powar of phase B
Powear of phase ©
e KT T e e Ty P 3
wor characieristic -89.0¢ 1o 1 890 snorements of 0.1
i;'ﬁ'éié’;é"me 0,00 5 to &GO0 5 ncrerents of G015
Tirne dolay 0.00 s to sEO0E fncrements of GU01 5
Drnpoﬁims;["i'ﬁ:; """"""""""""""""""" Lpper stége: (L8010 6.99 Incraments of 0001
Lowar stags: 1,07 101,10 Incrermomts of [0
Times
_F'EkI.J_pElmes .;f'-.{:.p.rnx. 55 ms + Q0T ar a0 Hz
Aplrrox. 45 ms 1 007 at BO Hz
[ropoit limes A, 55 ns + 00T at 50-Hz
Appros. 45 ms + Q0T at 601z
Tolerances
Power 0.5 % 5, + 3 % of setting value
05, g Faked apparent power)
Tane dedays 1% of the setting vabin or 10 ms
Variahles That Inffuence Pickup values
Auxiliany DT voltage in the range 0.5 =<V, My o 05115 = %
Frequency i the range 0.0 frm,_ 105 1 %
Rarmerics ,__ g
- Up bo 10 % of 3rd harmmonics !_—-1 g
- U to 30% ot Sth harmanics
5

SIPROTRS &, Owercurient Fratectinn, kdanual
CRA000- GR040-C01 -2, kditicn D¥. 2074

1445



Teennical Dala
1743 Revarse-Fower Protectinn

12.43 Reverse-Power Protection

s
S
Setting Values A
Rewerse power P, (o) 50,30 % to -30.00 % Increments ol 9,07 %
Angle cotraction -10.00 % w0 10,00 = Increments af 4,05 =
rinimum welage V1 0300 % o 50000 Y Increrents of 0,00% Y
Trinping delay o 0,00 5 tn 60005 ?E{‘.I.nn staR0.0O0
iTrigping delay with quick stop 0G0 s to 6000 5 20,00 5 to G000 5
iDropout delay 0,00 5 to G005 Insraments of 0.07 <
Drapout ratio 0.40 iz 0.99 Incrermenis of 0.01
Times
Fickiis tirnes Approy, 360 ms at f - S0 Hz
Approw, 300 ms at f = 60 Hz
Dropout Times Apprex. A60 ms atf = 50 itz
Aporoy, 300 ms 2t f - 60 Hz

Frequoncy Operating Range

08 =t =10 According to specified talzrances
TTPPTRTY et

ralad Slightiy exnanded toleranoes

TAf g =T =B Kz
P e
fo=EO Lz
Talerances
Rewarse pouwer {J“ S % 5., 0 3 % of the setting value

fihen Q< 055, .,

Tirne dalays 1 % 0r 10ms

SIERTEL B, Owerelrr2nl Protection, kandal 1447
(33000504 0-0017-7, Fdiziann 07 20545



Techrical Bala
1244 Ouerascialicn Proleclicn

12.44 Owerexcitation Protection

Seiting Values

21,00 ta 1,20

Threshold value EJ Incrermarts of 4,01
icharaciaristic curve dependent o e

piEkLlp} ......

Threshald walue U 00t 1,40 Incremeants of 0.01
feharaeleristic corve indapendant o -

pickup)

G0 s ko A0 s

Tirne delay fwarning delay and tripging delay) Increments of 0% 5

Characteristic value pairs 2in 30 -
Walizo ranges SN 1.00 pu. L 10,040 . Increments of (L7 .
El Mg 1o 100 060 5 Imcrements of 15
éCnoiiﬁg time therm. replica 05 to 1000005 Incraments of 15
Functional Measured Values
PP Descriptinn .............................................

23T 3200 LAE
C_:33501) Tharm. characr.

Vallle caloulated from woltage and froguency.

iThermal tripping of the cverescilation protection. If the value reaches
i {100 %, tricping occurs.

Frequency Operating R,ange

(0.9 = TJ'I'r e Acoording to spacified olerances
MW He =< 0% [r .y Slightly axpanded tolerances
1A F g = = RONIZ
Ty ————————————————
fr 80 Hz
Operating Timas
& f:;é}ﬁ::'éii.mesfdromut e —
Operaze time at frequency SOz 60 Hz
kdinirmum 33 1ms - 00T I ms 4 OOT
Oropowl Lime 10 mg =+ Q0T E140 ms + 00T
Bropout Ratios
Warning, tHppkg (ndependen: stagea) "Eﬁ.ppmx. 0.98 . _I

Operate Cyrve

Far sefault setting refer to the Following characteristic
cHrde T T8 TE

Tharrnal replica

Talerances

Uf'pl’klu..
Tirrse delays

2 % af the wmng valur P

i % af the setting value or 10 ms (min, 3.3 paricsTs,

PThermal reglice

3 % hasad o WiF = 600 ms

“# Retar to protection funatinns, fom axamge overcurrent pratection

=

1342 SIRROTRC &, Cwarcsarent Frogection, dari sl

Coa000 Gh0d0-Z01 -7, Cdition 27,2016



Tarhsical Bata

17,14 Querexcitation Frotection

iWoltage measuremant accuracy

0,3 % of Lhe setling vaiie or CIER-‘ i 1he range
H I R

1.0 % of the sefting vahse or 1.0 Hz in the frequency
rarge 10 Fz 1o 30 He

Infeencing Quantities

e
Avrdliary direct valtage in the 0.8 rahige

Time lelays

Thenmal replica

=1%

Harmaonios

Up to 30 % of 3rd harmeonic
Up Lo 30 % of Bl harmarse

_ A 20000
1es::

N
14000

e,

'\'b:-%
4000
2044

1044

IOPPIRTYY

40

b "‘»%

100

ui
20
i

o,
i
T

LT

1.05 1.20

AR TR E N R R W I

Figiee 1219

SIMROTLE 5, Gwercuarent Mrotertion, hdanual
CRA0N00 GLHOS0.00 -4, Edition UF 2014

1.25

1.4] 1.
Wil

W s Mt

1.30 1.33

L

Qparate Curve from the Thermal Replica of Lhe Overexcilation Protection (Detaclt Setting)




Tachryical Dala
12,40 Lndareoltiye Conitrallad Reactive-Fowsr Protaction

12.45 Undervoltage-Controlled Reactive-Power Protection

I L

Setting Values !_/' P/f"_r'f_' L
Trrashold valus Power 1008 1020000 %  |Increments of 0.07 %
ﬁiﬁiiage at profecion 13.000 10 175.000 Increments of 0.007 W
slane :
valtage of reclosure 3000V o 340,000V |Increments of 0661 Y
singe
Clrrent s, reloass threshald |1 A @ S0 and 100 frated |0.030 Ata 10.000 A |mcrements of G001 A
< A @ 50and 100 frated |0.15 A to 50,00 A increments of 0.01 A
T8 1.6 rated 00T A ta 1.600 A Incremments of 0.001 A
S A @ 1.6 rated G.OO5 A LleB.000 A |Increments of 0.007 A
Oparate delay .00 s e 6000 5 Increments ol 0.01 5
Ralewss Lir'r'ié"ﬂ'elay of reclosure stage 0,005 to 3600.00 5 tHncrernants of 0.01s

Dropolt Rati

]

Pratection slags
Resctive powor flave 0 Apprax, 0,95
Yoltags Apprax. 1.05
Relanse oarent Appraz, .95
“Reclcsure stage
WVaoltage Approx. 0.95
Ralease currant Approx, 9,95
Times
Fickufﬁ"ﬁ':'ne Appraz, 55 M5 + D071 3t 50 Hz
Appray. 45 ms - 007 a8 60 He
Dyopaut tims Azpros, 55 ms 4+ Q0T ot 54z
SAppro, 45 ms 4 00T at &0 Hz
Tolarances
E::_'urrem I, i % oaf the sotting valuz ar S mA (L, = 18
or 25 mA (], = 2 A
H;-'Eii_'agn?- 0.5 % of the setting walue or 0,05 Y
Pawer 0.5 8 5, 2 3 %0 the setting value
(S, TATRC Apparent powveer)
Time delays ) 1% of the seiting value or 10 ms
Reclosura time delay 1 % of the setting value ot 108
Fraguency Operating Range !‘::"\
...... SO ML
8=, w17 Aecozding to spacified tolerances \“3‘(
10 H =T < 0.8, Slightly expandat tolerancas
LT g f= R0 M
M T Cutput Aperating Time] addiliveat detoy of the outpet medion wsed, for exampie 5 ms witk fast relays
1450 SIFROTED 4, Guercunicnt #rotection, hznoal

C53000-G5040-C0% 7-7, Friiline U 2014

AL



Technica! Daiu
12,43 Urdenesltags-Cantrolled Rezcuiva-Fower Prodertion

Pf1@ Hz AT e

SIPROTRC %, Chvercusrani Pratections, Mandzl 1401
CEIB0-GE0E0-007 7-7, Fdition OF 2096



Techmicai Lata

12.46 Circuit-Breaker Failure Protection

Starting Conditions

| For circuit-breaker failure prﬁier.tiorl

|3-[J<J'<.r.-_' Lripping iniernal ar externall’®

Setting Yalues

-

/{;._ *

walinas

Phase-cursert threshold

1 & & 160 Iratad

T A L0 raled

0050 & to 35.000 &

Increments of 0.007 A

5 A @ 100 Iratar]

213 A10 37600 4

5 A @ L jrated

Incramonts of QU0 A

(T A@ 1.6 Irated

YA T 6 lraleg

0.007 A to 5600 A

Incraments of 0,007 A

1605 Ate 8.000 A

Hncrarmenls of aaol A

Sensitive threshold valoe

1A @ 100 Irated

U030 A lo 35,000 &

A S0 raled

Incramants of 0.007 A

3 A 100 Irated

LA @G0 raled

0,35 Ao 175,004

Increments of 0.071 A

108 1.6 Irated

(.61 At 1,600 &

tncroments of 0,007 A

0005 A fo B.OOO A

Ineramments of 0O0T A

Supervision thne of refease signal

.06 2t 1,00 5

Increments of GO g

‘Time dolays

008 230 A0y

Iri;c"remems of 0.007 5

[Superiisicn time of hinary inputs

|o@sswe0n0s

Inczarrents -::quI'DTS )

Dot

Tra greator dropout differential {= | pickup walue — dropott walus {)of thetollewing 2 critariz

applies:

Dropout differential derived from the parameter Dropout ratio

If this parameter is nolL available, & dropout ratio of 545 % applies fer ovarcorrent and of 105 % for indeseur-
refri functionality.

Mininturm absofute dropout differential

iProtectinn-ciass current trassiormer

15 md sec il . =1 .-‘-\}0!
A mAsar il

e

Instrument current Lraruslormer

=5 A
5 A sec, | gy = 18] o

Clreuit-Braaker Suparvision

Mast 3G 5|__|.r_:1é'wi5i{m Wi circuit-braaker aualiary contacls

For 3-pole CB trieping

i1 input each [or make contact and hreak conzact

NOTE

P Linery inpols

/vy

The circidi-breaker Tailere protection can also work withoul Lhe gircuit brealeer auviliary contacts skated,
Auxiliary cotitacts are required for gircuit-kreaker failure pretection in cases where the currenl flow
ahzent o Loo law Tor tripping far example with @ translormar ar a Auchholz protectian).

SIPROTEC &, Dvarourren: Pralection, Manusl
CEA00C-E5040-C0%7-7, Fdilior 072016



Tlmas

Techmicos [rata

T AR Seil-Breaker Filurs Pratectioh

{Pickup time, in the case of an internal start

<1 ms

gPickup tirne, in the case of an axtemal stast < Bms
iTypical dropout tima < 15 ms

Dropolt time via circuil-Breaker auxiliary-conlact =5 ms

crilerion

Frequency Oparaling Range

DO=tf L=1 Accarding to spacified telerances
NHz=f=0.97,,4 Sdightiy menandad tolrrancas
1.1 = = BOHz
1=210Hz Artive
w80 Hz
Tolerarnces

Thrashald walues, dranout threshnlkds

Tirmes

ing value or 1% of the rated current

i value or 19 ms

SIPRDTLC 5, Crwercirent Mrotaction, Manusal
CRINO0-GECE0.00T £ F, Bdtion 07 2018




Techmical Bata

T2 47 CrenAr-Rreazar Reslrilie Protaction

12.47 Circuii-Breaker Restrike Protection

Setting Values

Cropotet

Times

Threshold value

¢ A @50 and 100 raked 0,030 A to 35,000 4

lncremmenls ol 0,001 P-...“

S A a0 and 100 Itated

P0LEE A0 TG00 A incremenzs af 0,01 A

TA@ 7.6 raked

Q007 Ao 1.600 A Incremernts of 9,007 A

A 1.6 rmed

0.005 A f0 5000 A

Incraments of 0.0071 A

+.00 5 10 500.00 < Incraments of 0,07 5

Position recogrilion delay

200 s 0 AODD S5 Incranents of 0001 5

'Iffl'mp-::-ut clelay

0,00 510 6000 5 Hncrements of 007 5

Trip delay time

005 s to A0.00 5 Incremeants of 0.01 5

[2atrip delay time

oa0stoea.00s

Incrernznle of ICJEI'I 5

00 510 60,00 ¢ lncremmants of 0.01 =

The grealer dropout diffarontial ie | pickup value - dropout walue ) of the following 2 crileria

appies;

renl lunclionality,

iBropout differential derived from the barameter Dropout ratio
1 ikis paratmeter is vot available, a dropout ratic of 95 % zpplies for overcurrent and of 105 % for undercur-

tinimum absalute dropaut difterential

Zeotection-class current ransformer

19 masec, (l,,g= 1A ar

TomAzec. |, =B Al

Inslrumeant currant transformer

'SI"': mA sac. {|

rated ™ [ "G':I ar

(2.5 mA se fl =5 A

Cropost time

Appras, 25 ms + 00T at 5011z
Appro, 22 ms + D07 at 680 Hz

Aporaw, 20 ms -+ GaT

Freqerency Operating Rande

DRt =11

raka

Arcording to specified {olerances

Sllg“tiy@xpa ndded tolzrances

LAt

Tolerances

14-4

Tizeshold

i % nf the sotting value ar 5 mA (Imm.;i A ar 25 mh
(] .. .=5A)

ratec T

Time deiays

SIPROTLC 5, Chvercusrent Mratecion, Manna!
CEAN00-GRME0.001 7 F, bdition OF 2016




Techaical Bata
14,48 Hestricted Geound-Tault Mrotection

12,48 Restricted Ground-Fault Protection

Setting Values

Threshald wvaiie? Incresmants of 9.0% A

Gradicnt “|Incremants of 1,01
Operate Curve See figura
{ Pickup tolerance 24

{for preset characierislic cuve parameatars; for 2 sides
with 1 mcasurlnq paint ezch)

rr|pp|nf; dr-‘-iay Cl 0 5 1o FLOID 5 0f o Incremants of 007 4
.,n-jTrlpmngj
Timer tolerance 1% of the ‘:n’.-_'LLIr'I-!'“ '-.-alue or 10 ms

Functionat Measurad Yaloges

hMeasured Value Bescription
P_i308) 'i“'REF,apemtp.- ~Opera1é"qu’|ntlt'_? ot the restricted ground-fault prolection fram
the angle criterion
(071 Angle, BEF Stahilizing walue {anygle) of the restricted ¢ranrd-fault proiection
tram the angle criterion
§ 3110 | REF .'I.'ﬁi:-.ﬂperm:' Chzerale q..;a.luli..li.'_l,-' c-T ThE restrictod ground-fault protection whan
OFF
{ 31211 angle,CF cperate Stakilizing walue of the restricted grauné:;':éult. pratection when
OFF
(30 Ldif. Diffrential current
(Ao lrese. RastrainT curroint

Dropout Ratio

|;|::-?.'!r65|‘|0|f1 walle T
Rrapoot
The greater dropoul differantial (= § pickup walue — deepout valwe |}of e fallowing 2 oritera
aplies
t}rup.é.ﬂ.ﬁ..diﬁerential darived from the paraméier Drepout ratio
If this pararmelsr is not availabie, o dropour ratio of 95 % appdes for evercurrent and of 105 % for undercar-
|r~’1?'fur1|:th::|r13.|ty
Minimum absolute drnpout differential
 Pratoction-class carrent Lransiarmer R ma e {l, =1 Alar
Amasec (- 3A)
lnstrument carranl Lransiarmmer Cboma sec, {Irmn=1 Al ar
2.5 mbsac, {1, ~5A)
Times
FUT&217UTRS7UTAGITUTET
Frequancy | L Kz Gz
ﬂ;‘m rata time Operaie dime
S [N
i Ih._ speciies setiing limil wanh be dyhamicalty further imited, depending oo The Irshaformer adapistion facter, (for this ;p[pr-\m"w
{'f Apler & 51 <2 AR cHan G Seitn e hY i .,
b
SIEROTEC &, Dvercunenl Pratectizn, kManual 1455

CaA002-GE040-C017-7, Fiilinn 02 2014

/xii,t 4{5,/




Tochmical Data
12 44 festricted Ground-Faulr Faatkerian

ALTE. setting valus threshold value 33 ms - 00T 32 me £ 00T
At 3.5 setting valur threshold walue 27 ms + 00T 26 ms + OOT
Lropaul [Emse apdro, ED s 7 s
Opoerate curee
Pl
I zthar
—— et e 4
Trig
I R o i
Bsnck i
SO |
1
[RRl 100° a0 BO* .
(%] |

fhaanatie IINT1E CAE, 1 e UED
Figure 12-20  Restricted Groung-Fault Protoction Operate Curve depending on the Phase Argle Detween |1, *
ard I * an [#,*] = |IL,**] (180" ~ Extarnal fault)

ARG SIFRCTLC S, Overcurrent Protection, warisal
CREOCO-GRISN-0O1 27, Edilion G¥ 2016



R Tecanical Data
12.49 Exteraat Trip imitiation

12.49 External Trip Intiation

Setting Values

[Tripping delay 0005060005 |Increments of 0,01 5
Times

iOperaLe tirne with lina delay = 0rms Approy, 140 ms + Q0T 18, |

i- Atinitiation via hinary input signa! :
Tolerance

|5equen-::e lelerance for delay timas 1 % of the setling value or 10 ms

VEOCT (Oulnut Onerating Time) additianal delay of tha ourpun mediom ased, Torexemple 5 ms with f251 relays, see chapsr

T A Rl s

SEPROTCC B, Snvercurient Pratecticon, bzl 1457
CRRON-EH048 001 27, Ldition D7, 2054

Ay



Technical Data
12.50 Autometic Reclosing

12.50 Automatic Reclosing

Function specifications Cyelic autamatic reclosing functian
Autamatic reclosing Functian wilh adaplive dead time (ADT)
Doeration wilh bxlernal Alkloma o Bediosing Function

i Murrbes of FEC|-:2I‘:H'|(]5 Max, &, perindividual sc_ttings

Typa (depending an the arder 1-pole, 3-pale, ar 1-."3-[J.{;1"I.-;.-1

variation) P

Operating mode of ihe aulamaiic ) i."in;i"['r'i"i'rip cormmand, wWithout rction time
raclasing function With 1rip command, with action time

With pickup, without action tine
With pickup, wilh acticn Lime

Reclaim tirme aller reclosing [0.50's to 300.00 5 ~|Incremeznts of 0.01 5 i
Blocking time after dynamic 53 -
bl kg N
Blacking time 2fter meancal closure (000 slo300.60s Increrments of .04 5
"'S'tarISu_ﬂ-er'u'isinntinm 001 sto300.06s iincremnents of .07 5
f‘.!’__'i_l_'_;tit-breakr_—'r speErisien time  |0.01 3 ta 300,00 5 _— i_!_l_'_l_r_remt-nts of 007 5
Fuolving-tault detaction Wich trip commansd
wiitl F'ILh.\JF.I ........... :
H-;-:al.'['lori“t.a.éﬁ...f.élvir1g faults Biocks antornatic reclosing fuhictioh i
Lsiart, evahdng faull, dead tma j'
Acticn times (separated for all 0,00 5 to 00,00 5 ar oo (ineffec- Incremenls of 007 5
cyiclzs) yed -
Dead times after trip camrmand .00 s 1o 1 80000 s of oo (inaffec [increments of 0.01 s
{separaled for all types and all tive]
L","-C'Eiu\.l e —————
Dead time after evalwing-faull 0.00 510 1 800,00 5 Increments of 0,01 5
defaction (soparated foralleyclesy (|

Synchrocieck after I-pole fend None

time Internal

EhL&r”u‘l PR R
THATISFISSion déiéy. inter ¢lose 0.0 5 to 300.00 s ar oo {ineffag- %Incré'r'fiénts af 1.0% 5
cermnmarnd tiva) :

Nead lina chackfreduced dead mime [ Withoul
Reduead dead dmea (WVWE)
Daad lina checking

;'..';.t.:;ii:agn?- superdsion warning time 30,7105 Lo 30,00 5 o increments of 0.01 5
Liriting valoe for laull-Tree line 03503400V [rrcremernss of O Y
Lireiting wvalize for zoro potential G.3% e 340,00 lacrements i 1
5
1458 SIPROTLC 5, Cvercurent Protectinn, darsal

CRFM0-G5040 S0 4, Bdition 97,2018



Techrica! Data

12.51 Faull Lacator

Setting Values

TREEYFadlt tacatar

iRenrtance per unit lengeh of the line per kilonistar ar per mile

Line length far the corract outpul of the tault distance as a percentage of Lhe ling lenogth

Tha residual compensalion factors in the sotting format #r and Ky or K3 and angle (KO)

laults

i nectian

Fault Distance

!{}utput ul Lhe Faulz distance [ling length)

In &2 primany and secondarny

In lm, miles or in percens 19

Tolerances

and ereo? duration
= 25 ms et 60 Mz ar
= A0 nes 5t 50 Hz

1.5 % from fault location at V0
the fodicwing scenarios:
¢ Metal fault

lnad

e Non-metallic faull for ong-side infesd without

o
anee = .07 and one ot

M The prgpot of the Tadll distance in i, mites and percent presappaies 2 homogeaes line.

SIPROTEL 3, Caercirran] Prolecsion, Réanus!
CRA00 G90a0-001 7-7, Edition 07,2076

1456



1353 Tameritube Supanision

12.52 Temperature Supervision
Satting Yalves

iRFimeup valus

ROCi0250°C

Increments of 1#C
|58 °F 10 482 °F imcremanls of 1°F
Tirna dalay Cetobds increments of 15
Propout Conditians

Dropoul ditferential

13°Cor 6°F

Tolerances

iTripping dEIa}rm"“..

Mezsiitad temperatuye valus

11 % of tha aeLL'i"r'i{; walus or 141 ms

14450

£00.5 % oof the setting value or 17 *C or =2 °F

- __.--‘:-‘
e
s

SIPROTED 5, Owercursent Protection, hdanizl
CRANO-GEO40.C01 # 2, Editien 0D7_20178




Teekpivel Dals

12.53

Current-Jump Detection

12 .53 Cirrent-lunsp Metection

Times
Fickup time Approx, 10 ms + GOT' 2t 50 Hz
Apnrox, & ms + 30T at 60 Hz i
Frequency Operating Range
081 =1 Aaocording to specified tolerances
TOHz=1<Go 1, . Slighlly expanded talerances
1 1f qcf=80Hz
FelOB: Inactive _
i 80 He i
Tolerances g
£ e
Cutrenls 3 of seiting value or 10 mA {1 5= Arar

Al maA, I:Irnr.‘::I =5 "5‘]" Ef.'el.ad L Eu('%]

for amplitude changes ol sinusandal maasurands
1 % ot the setting walue or 10 ms

Pulse time

18 00T {Cutput Operztiag Time! additianal delay af the output medinm wsed, for sxample 5 ms wilh fast relays

SIFRCEC B, Oerciriens Protection, karual
CS30M-GR0A0-C0T7 -2, Edilioh DY, 2014

K
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Tochmical Data e e,
1254 Voltoge-lump Detection

12.54 Voltage-Jump Detection

Times

Pickup time !Apprm:. 10 ms - DOT et GO He
PAppros. & ms + OOT a2 60 Hz

Freguency Operating Range

ag=fi, =14 according Lo specilied tnierances
MO Hz=f<09f Sightly ewpanded aleranees i
VA m =80 He

£ 141 Mz o Inasgive

f= 80 Hz

Toleramces
Yaltagos i7 % of the setting value er 0100 Y
far amplitude changes of sinugoidal measurands
Pulse fime 1% ol the setting walua or 10 5

O T iCulpul Oparzting Timel additicral deley of the autpul madive csed, for erampie S s with fast refays

1467 SIPROTCLD &, Onarourmens Pratectinr:, hdzrual

CRA0O0 04000372, Edition 07,2074
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12.55 Synchronization Functien

Operating Modes

Teehipjcal Dala
12.85 Synchronization Functian

Synchrochesk

Switching synchronous systems

Switching asynehranoes systems

De-energized switching

Cévect closing eommand

Setting Yalwes

s Supervision!De lay Limes: .

Wiz Duraticn of synchronization  |0.00 5 Lo 3 B00.005 a7 = (ineffoc-  [increments ol 0,01
[rocess tive)
Supervision time de-energizad "lonostaso0os Inerements of 0,01 5
switching
Ciosure delay 0.00 5 to 60005 Incraments of 0.07 5
Yalinge threshoid values: N
Uppat vallages limit L !U.3L}U W o 340,000 'u'{phaso - ilnciorments of G007V
tphase)
Lower voltage fmit v_, 0300V to 340.000 V [phase-lo-  [Increments of 0001
i phased
we, for aff-circuil conditions 0.300 ¥ to 170,000 ¥ (phase-to increments of 0.001Y
Ve, Jut woltans present phasc) Incresrienlks of QL0071 4
0,300 Lo 340,000 % (phase-io-
phzsa]
Trfferantial valugs, changeover theeshaolds asynchronousisynchroneds:
Valtage differences 0000 V1o 170,000 ¥ [ncrements o 0001 ]
W2 WD 2 W i
Frequency dilference £2 = f1; (0000 Hz to 2,000 He {S'_-.:'r%cﬁ'm Incraronts of Cu00% He
f2 2 11 nous)
U000 He Lo 4000 Hz {asynehra-
res)
;ﬁ.ngular differonce 02 = afl; oo goe tncrements af 1" :
a2« al —— T — j
Afthreshalg ASYM == 5¥P 0.07149 Hz to 02940 He Increaants of 0007 He
Adje.miﬁﬁénts of the sides:
Angle agjusirment .07 Lo 360,08 Incremenis af 0,3
Vnttage adjustmenl 00,500 o 2000 Tincrements of 0007
Circuit breakes o
i Clnging time of the Sirclit breaker if}.ﬁ'l sin 060 s ilncﬁ:.mems of00ol s
Cropoui Ratio
i Jma. cparatiag lirnit 1w ot the sotting walue
Waoltage diffarential 10 % of Lhe L-.E[tlnf[ valug or 0LE W
De-prergizedionorgized T 5w af the setting walue ]
Freguensy {E'll'l.é;en A 2 mHs T 1‘& :
Angulas difforence 0.1e - 1_;9\/5 kY i
A y " -
s
BIFROTES 4, Dwzrourent Protection, kanusl 14h4

C8I000-55040-C0017-7, Rdilian 0/ 2016



Tecnnical Data

¢85 Synchranizatizn Turction

Measured Values of the Synchironlzatlon Function

Referance waltnge W1

¢ Rznge
¢ Tolarance at rated frequency

I kA ﬁfimary, inY secandary orin &y

:Display always as prase-lo-phase voliage

10 % to 720 % of W

1aneil

= 1% of the measurad value ar 0.5%W

Woltage to Ze syrchronized V2

*  Bandge
®  lolerance at rated framuancy

In k¥ primary, inhS aecondé}y orin B
Cisplay iways s phase o-phase woltage
0%t 120 % af

= 1% of the measured value or G5%A

rele

&  Rango

[T i Hz o
FEHUz=f=7OHz :

¢  Range
#  Tolerance at rared frequency

& Talarancs at rated frequency 1 miHz
Freguancy of the valtage ¥1§2 2 in Bz

2EHr=f=70Hz
imHz

YWollagse {;*“'s'ﬁeren re WA

1o gk 1

Display atways as phase-to-phase vollage in relation

®  Range
o Tolerance at rated frequency

2 Range 0%t 120 % of W, .,

¢  Tolerance al rated {reguency = 1% ul Lhe measured value or G.5%
Freguency differerce an In mHz o

® Hange Flompe 10%

< [olerance at rsled Tregqusncy 1 mllz

Angubar dif{erenca Al e

S1BO* ta 11807

n.5¢
Tires
MAEasLITing Limé, attar switching on the variables Approe, B ms
Qparating Rarge
Yeltage 2avta a0y
Frequency freg S He sy = 1 +4 H
Toterances
.Tﬂlernnre': of the voltage sestings 2% of the pickﬁﬂvalu% ar 1
iWollage dilference Wash1; Va=Vi Ty
Fraquency difinronce f2=01;: f2<1 wmoHe
Argular difference 02:=07; 42=01 "
Tedorznce of all time sattings 100
T, phase displacement angle 5% For Af = 1 Hz
100 far A= 1 Hz
.l'\._l‘l‘"\_
TG SIEROTLC &, Cwercizrent Proczsciion, kiana

CH3800 G5 040-C01 77, Cdition 07, 2006
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Teckrical Data

12.56 Voltage Controller

Setting Values

12560 Vahags Conirelir

Generzl Information

| refarence for % valises

0,20 A 16 100 009,00 &

I |neresmants of 007 A

W orafarence for 36 valles

0.20 kW ta 1 200.00 kY

Hncrainenis of 0,01 kY

YWolt, cant, 2w

largel wallage 1

Targat valtagne 2

Targat vollage P

AC.O0 kY 13 360.00 kY

RN UL
- e K

Target valtogs 4

L
R

o

Incraments af 0,07 kv

Volt. cont. 3W and GC

Target voltags 1w

Target valtage 3w

largel voellage 4wl

40.00 kW to 1 36000 kv

Tayget wvoltzge 1 w2

Target voltage 3 w2

Target {f'{::'mt'age G

Irererments of 0407 kY

Volt. cont. 2w, 3W, and GC

Ranchwirlth 0.2 % 16100 % incremants of 0.1 %
M detay Ss5io6a00s Incratments of 1 s
f:"ﬁ [rvarse hain 5510 100 5 terements of 5 s
72 dalay Usto 100 s “lincrements o 1 s

Fast stap dowen liris

Tonstasnnms

Imcrernenls of .1 %

Fasislep dewen T rlalmy

005 to 10,0 &

Incraments of 001 5

Fast step up liris

500 % to 0.0 %

Incrernenls of -U-'l“.m

Fast step up T dalay

Increments of 0.1 5

Function rmonitoering

Line compensation LOC-Z

necresnenis af 1 min

Target voltage 1ising .

mlax loael mirrant

0.0% to 200 "%

0.0 Uy 1o SO0.0 %

Line compensation LL‘IC-X awck B

F line

% ling

00Er 1o 3005

G005 3000

: Limiting values

Wiin threshold

40,00 KV 1o 1 36000 kY

Increments af 0,07 kW

yrisin tme .a:é.l.a\,'

Osto 20y

increrments af i s

Wrpax treshold

4000 ko 1 360.00 kY

sricrements of 0,01 k‘-."

Wimgx L delé.';-' Dl 20y Mcretmants of s
Ve Threshold 140,00 K to 1 360,00 kY

ImCredents o G071

W Tirma delay [sto 205 Incrernants of 75
i Threshoid 10 Lo 500 % Increments of 1%,
o= Time dilay Osto20s

T« Thrashald

SIPROTES b, Cwerclrrenl Prtection, Manual
CE3000-55040-0017-7, Fd:vican 0F 2016




Techimica Datz
12.58 Valiage Conteoller

m'aem} e e e e o e e e _'EISLO?U ; T ——
Weasurad Yalras, Two-Winding Transformer
Measured Value | Deseription Primary | Secondary |% Referencedto
V ant. Curresnt, measured positve- e W Terget voltage of the primary
spquance valtage (referenced system refercnced to tac rated
to phase-tophase) viliage
LY act, iWaoltage difference between ko Yo gl Voltzge difference referenced

ithe target voltage and the
actual voitage

| to the rated voitagz of the
cantralled wmdmg

I load Current measured losd current [A ¥ lrmd a.urrentre;emmed 1-::: [he
{positive-sequence syster) : raled curzenl ol the winding
¥ max kezximum pasitive seauence [ kY W mMaximurm valtnge of the

voltane ever measiired {refer
arced Lo phase-lo-phase)

¥ min rAinimum positive-seguence kY W
valtage over measurad frofor
ance 1o phase 1o phase)

winding reterenced to the
rated voltage of the winding
rinimum valtags ef the
winding refercneed w0 the
riteel voltage of tha winding

v target Caloulated target voltage with kY W Target valtage of the winggng
consideration of £ compensa- referenced to the raked wvoltages
t1cr1 of the winding

Measured Values, Three-Winding Transformer

Measured valoe | Description  Primary Secondary {2 Referenced to

Aclual voltage o winding 1 ?k‘u’ y

ET’lrget voltage of the zrimary
fayslern referanced Lo the raked
W [ege

Vact. . wk

Vact _ wi Actual waltage of winding 2 kA W Tairget walizge af the crimary
sysiem reforenond toshe rated

wnltage
Yoltage difference referanced

AT meot, Woltage difforence between kW W

the target voitage and the
actnal voltz tzqe

I lpad wl

Load corrent o* wmdm{; 1

o the raled volizge of the
cortrofied winding

load current referensed 1o the

rated current of winding 1

Load current referenced to the
rated curront of I.'.rlndrng 2

T Lload w2 El.oad cuarrent of winding 2 A A

Wmax 1 hdaximien voitage of winding 3 (kY Vo Maimum vedtage of winiding 1
raferenced [ Lha raled wollage
of winding 1

Maximum valtage of winding 2
referencer to ths rated woltage
of werding 2

rAnEnum voitage of winding 1
referenced to the reted woltnge
cEwinding 1

Afimienum volage of winding 2
referenoed to the rated woltage
of winding 2

TarqeL vollade af winding 14
seferenced Lo Lhe raled wol lé{rf_'
ef winding 1

Vmax 2 Fdasirmiiim x;i:ultaﬁe ot winging 2 [k W

Vmin 1 fdinimien valtage of winging 1 (& W

Viin 2 ramimm valtago of winging 2 (kW W

¥ tar,wl larget vollage ol winding 1 ke i

o

s

kS

LA

i4an SIFROTLC &, Oworcurent Fratection, kanuzl
CRA00-CER040- 0 77, Edilien DY.2010
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Technicai Nata

12,25 VWaltage Contraler

Measured Vahie Dascription P‘rlmary ‘Secondary |% Refsrencedto ]
¥ tar.wa Target voltage of winding 2 kA ] Target voltage of winding 2 3
relarenced to tihe ratad valtage
of winding 2
Measured Values Grid Coupling Transformer r;:-wl )
BMeasurad Walue |Description Prttsry  |Secandary |% Refererced to
Vact,wl Actual wistage of winding 1 K i Targat vadtage of the primary
Fowstern refarenced to the rated
Wi Lag e
Vact.uz Actizal woltage of wiesding 2 Ay W Target voltage of the primary
: systen: referenced to the rated
wollaze
AV ank. Maoltage difference belween Ik W veltage differance referenced
the targot voltage and the to the rated waltagse of the
actual valtage contralled winging
I load wl Load curssns of winding 1 A A Load current referenced ta the
raked curerent ot winding 1
I lpad w2 ioas current of winding 2 A A l.oad current referenced to the
rated] current of winding 2
Tmax 1 rlawitium vollage ol winding 1 [ & Y haxirnures voliage af winding 1}
i referanced to the ratad voltage
] of winding 1
iYmax 2 baxirum veltage of winding 2 | kv W Maxinwm valtage of winding 2
; refarenced ta the rated voltage
of winding 2
Vmin 1 rinimurm voltage of winding 1 kY W pirimum vallage of winding 1
roferonced to rated vostays of
weipeHng 'l
wirdn 2 Miinimum voilage of winding 2 (I W Finimun voltae of winding 2
referanced 1o raled valtage of
winding 2
V¥ tar.wl Tangal voltaga of winding 1 ke W Targer valtage of winding 1
: referenced to the rated voltage
al winding 1 ;
Y tar w2 Target voltage of winding 2 kb W Target voltage of witiding 2
: refarcncod to the rated wollags
ot winding 2
Bropowt Ratie
Thrashald of the voltage Finit About 0.9 of the setting volue
Threshald of the current limit Ahouy 099 of the setting valus

SIFROVES o, Overcurrent Pratestion, kanual
CEIE00-053AN-C017-7, Edilion Dr 20706
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Technical Data ]
12,57 Current-Balance Soperdisian

12.57 Curreni-Bafance Supervision

Selting Values

[Reiease thrasheld T4 @ 160 Irates 10,030 A 1o 35.000 A increments of 0,007 A
1 A 50 Irated
54 @ 100 Irater 015 A Lo 17500 A Incrarments of 0.0 A
SA@Sdiated :
1A & 1.6 Irated 0.001 A Lo 1,600 A Increrments af 0.007 A
‘G AE b lrated 6005 Ava 8O0 A increments af 0.001 A
Thrashoid value minfmax 010 %0 0,95 lncrements of 0,01
Tripging delay . 000t 10000 5 ncrements of 9.01 =

Dropout Ratlo

Ouercurrent dropoul ratio Aot 0.57
Undarcurrsnt dropout ratio About 1.0%
Tlrnes
[ ripgsinig tine [Appros. 500 ms
:Dropout time LApproy. 500 s
1448 SIPRCITEC 5, Overcirners Protection, Manual

C33GaN-Ganat-C0ty ¥, ktlilion 07 2076



Tecanical Data

12.58 Voltage-Balance Supervision

Setiing Yalwes

| Relanss throshald value

0,300 to 170,000

I|1|:.’erT':Ef1LS..Uf 001

EThreshiold Yvaile mininax

0,08 1o 095

Incremeants of 0.01

iTripping delay

0,000 5 to 100,00 5

Irrcrernents of 007 5

Dopout Ratio

Cweryaltags dropout rasio

Approx.ﬂ.gf’m

Underwaliage dropaus ratic

Approw, 1,05

Times

Tripping time

A prrg, S0 ms

Lyrapalli firme

Approx. SO0 s

SIPROTCL §, Dwereearreal Proleciion, Manual
CRIO00 GR040-C01 7-F, Edivion 0724016

| .
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Technical Data

12.59 Current-Sum Supervision

Setting Values

Slupé of the characteristic corwe

.00 to 0,95

Incrammenls -::uflifl.:.i.]'l

Thrachald |1 MOEn 50 and 100
tHrated

0,030 A o 10,000 A

'I'r'i'cren'.enm of 0.091 A

5 A& A0 and 100
Irated

.19 A to 5000 A

{ncroments of D.Gi A

1 4@ .6 Iratod

T0.001 A Lo 1.600 &

Increments of 0.001 A

S A T.6 rated

0,045 A to 3.000 A

i Increments of 0,001 A

Tripping delay

0.00 5 by 100,06 5

ilnu:rer"'riéms af 04l =

Dropaut Ratio

Dropaut ratio about 0.97
Tlmes
Trippitsg time Approw, 5040 ms
Dropaut time Appro, S0 ms
. "-.“!\‘)!>
‘?:-,?’r Y
o i,
ﬁ%\ '-.:I
i
o
14710 SIFRCITED 4, Cvercurrent Pretection, Manal

C53000-GRA0-C17- 7, kdition OF 2276



Tachmical Crata

12.60 Voltage-Sum Supervision

Setting Values

T B0 W Eage Surr S pareisien

[Threshotd value - 0,300V te 170,000 v

Increments of 0007 Y

|Trip:;:-ing delay B 000 s to T00.00 3

tincraments of .01 s

Dropout Ratio

Timtes

:I";'.ipping time Approy. 500 ks

Dropout tine _ Appros. SO0 s

SIPRCLEC 5, Overchrrent Pratertine, kel
CS300-05040-00%7 -/, kditian OF 2075




Technical Bala

17,61 Currers Phusa-Rataticn SURErisian

12.61 Current Phase-Rotation Supervision

Setting Values

"Tr'mping dalay 00014 to 100,00 5 Incremants of 0,07
Phase-ralalion directicn ABLC
ACH
Times
Trippirg Lme Approx. 500 s i
Dropout tima Approw 500 ms
1472

4 feg

SIFROTEL [, Owarsurrant Frosaclion, Manual
CH3000 GS040-C017-7, Cditian £7.2014



Taclmical Lata

12,62 Valtage Mrase-Antatian R 1l

12.62 Voltage Phase-Rotation Reversal

Setfing Values

Tripping delay GO0s te T00.00 5 ! Incremerds of 0015 !
Phase-rotation direcsion ABC
ACH |
Temes
[Tripping time Approx. SO0 ms
|Dmp-::uut time Appros. S00ms
i
AR
k1 \wg:l
SIPROTES [, Mesrcurrenl Frotaction, Manual 14753

ChA000-55040-C00 77, Fditian 07 2016



Technical Data

12.63 Trip-Cirs Supv..'.'u"lsiﬂn

12.63 Trip-Circuit Supervision

Settlng Yalwes

1474

iMuribar of manitered circuils per circuit-treaker function qraufp

1103

Opearating made per drouit

With 1 binary inpit
Witis 2 hinary inputs

Fickup and dropaut litme

TABoUE T 5§ ko 2

Aniusiabia indicatian delay with 1 binar'ﬂ'"iﬁpui

005 10 AOCO0s  |mcrements of .07 s

Adjustable indication delay with 2 hinary inputs

1005 L GCICI.@D ¢ | Increments of 001 s

SIPEOTLL 5, Dwercurranl Proaszetion, Manual
{RI000 G5040-C31 77, Editinn 47,2014



Techrical Data

13,514 Anaion Thannal SUpendision via Fast Current Sum

12.64 Analog Channel Supervision via Fast Current Sum

Times

Blockings

SEPROTEC &, Oweiclrrehd Bratection, Manual

PFickup Llirmes

Appra, 2 ms (faster than the f2slest rJrDlEI.:ii-::u.ﬂ FUNEtien}

Dropout time

Approx, 100 ms

All functiohs Lh'ﬁ'tup_r-::-cess thra measyured values from this current meds-
uring poit {for example, differential protectian).

Cn 300-G5040-0017-7, Fillinr 07 1016




Techrizzl Data

12.65 Measuring-Voitage Failure Detection

Sefting Valwes

3ph fail. - VANEVC <

[.300 W to 340 000 Y

Hncrements ot 0,037 ¥

petail - phscorrrelease

1 4@ B3 and 100 [ratad

0030 A to 35,000 A

Increments of 0,001 A

5 A @ 50 ang 100 rated

Co15 A 1o 17500 A

Incremeants of 0,01 A

S A i@ 1.6 Iratad

CO0% A to 1.600 A

Incroments of 9,007 A

5 & % 6 trated

Tonos & 1o 8.000 A

Increments of 0,001 A

1A E;ﬁ"énd 100 Irated

0020 A [0 35,000 A

Increments of G.003 A

3 A4 50 and 100 Irated

015 At 175,00 A

Inerements of .01 A _

14 @ 1.6 Iragad

0.001 Ato 1.600 &

{ncrements of 0.001 I

S A6 Irated

10,005 Ato B.000 A&

Increrrents af 0,001 A

ey fail. - ime delay

G.00 s o 30,00 5

Incremsants of 9,01 ¢

=0 3ph fail, - tirme delay

0,00 s to 30,00 =

|Incremants of 0,01 5

Dropout
Tha larger dropaus differential (= | pickup value - dropout thresheld |) of the fellowing 2 criteriy
i 135
: i - — |
Dropout differential derived fram the Drapout ratio parameter ]
f rhis pararpeter is net available, 8 Gropaut ratin of 95 % applies Lo Lha ovarvoltage pratection and & drepout
retic of 105 % applics to the undervallage protection.
winimum absolute drapout differential 150 MV sec.
TFimes
[ Fickup time |.&.ppmx 10 ms 1 OOT12 Al S0 Hz
: :5 Approd. 10 ms + 00T a1 60 Hz
Nragont time |Approw. 20 ms 4 O
Timas

Lsein functior group Line
ikt Liema

Apgprox, 30ms + Q0TI 7250 Hz
Approx, 9 ms + 00T at 60 Hz

Approw. 20 ms -+ DOTHR1 21 50 Hz
Aapprax, 18 ms 4+ 00T 21 60 342

Fickup time

Freguerncy Opernting Ranga

O8=t,,. = 1.1 Aocording to EpE{_'I-TiE{.l“iéierﬂanFﬁ
Mzt b2 f ., S"I'ightll.r axpandod tolerances
1A g F= BOHZ

173 0T (Cespal Operating Time] Additinral duay of the satput medimmsed, see chaptar 1207 4 kol Suipo
TIG0T (Ehpul Operating Time} Additional defay of he zutput medm e, foor example 5 ms with fastrelays, see cliapler

1E T iy DT

S GG (Output Qperating Timea) Additional delay of the cutpat reedium usod, for cxample 5 ms uvith Tasi relats, Soo Chapter l\\\ “%_}
121 A ety Sty RN \\\
WA

WY
SEROTLC &, Cvercurrest Protacsion, kanual T
CRAN0O-GE40 L0 -7, Cditian OF 2006
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Technical Data

52,65 E'.‘-1easuring-\-’c:llalHﬁul:l'-'m'i.iam Detection

f<10Hz
f= &0 Hz

Active

Tolerances

iCurrents

H %ol lhe setling valug or 5 ma {lypg = 18]
ar 2 ma (=5 A, (f, o 108

[E1EH] L

Yaliages

0.5 U of the setting valig ar 3.5

Time il iy

1 % of the setting watue of 10 s

SIFROTEL 5, Overoureant Fiedection, kiaadal
CRANON-G5048 001 F 7, Edition 07,2076
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Techaicai Nata

12 8 '-."Dltage-l_ranql'nrrr:L!'r"tirf.Uit Hroaker

12.66 Voltage-Transformer Circuit Breaker

Sathing Vatues

1576

[Responise time

[0.000's 1 0.030 5

Ifcremeants of 0007 &

SiFREVTEC b, Onvercirrent Protection, Managl
CEIQS0-GRTANCNT 27, kdition 07 2076



S Techmical Cata
1247 Operzuonzl Reasared Values and Stetistical Walues

12.67 Operational Measured Values and Statistical Values

Thi follmwing appiies to the tolerances of currents and veltages:
*  Thewalues apply bath to the BM5 values and the abselute value and phase angie of the fundamental

camponcnts.

e Thevalues were gelermined [y pure sinuscitdal sionals — wishout harmonics,

Vaoltages

.""rx-.' Wy Voo

3

Woltage rance

W osaconeary
< 200 sncondary

Secondary rated vollags
Measuring ranoe
Frecusncy range

TO0Y to 125 W AC
812y

ralei

A9 Hz o 51 Hzatf, .= 50 H:

(B9 Hz o 61 Hz atf, =60 H?

LA

Talarance

Frequency range (expanded)

10,2 % of the measured walue in Lhe abhowve manlionad

MEASLFnG range

N Hz e 60 iz atf, =50 1=z
S0Hztc ¥tz acf - 60 H:

Tolerance

.3 % of the reasured valize in the asove mendicnad
FEasUEng rangs

Wope W Vs W secandary

Wolldoe ranie < 200

Secnndary rated woltage 1004 o 125 W AC

Measuring range LB 2DV ey ’

Fraguency range 49 Hzta 51 Hzatf,, ~S0Hz
A He to &% Heal [, =20 Hz

Toleranse

0.2 % of the measured value in the above mentioned
measurieag range

Frequency range (expandad)

l'olerance

- &0z

A0 Hz Lo 6C He 2L T

rata

BN Hzta TOHzarf,

rulwl

ot the measurad value in the ahove mentinrad
MIEAsLEing range

Currants, Instrument Transformers

Lo D 1 3l B secondary
Curreng range SLEL
Ratad currenis TA LA
_I'-.-'Inasuring range (0.7 10 18- |y
E:Frequerll:y range 491zt 5]z arf =501z

S9Hzro bl Heatf - 605

Cmemtioned memasuring range

0,35 % of the moascred waluc in the abowe

Fraquency range [axpanded)

Pl HzioBUHe ALl = 50 He

Tolerance

SIFROTCC 5, Overcarent Mrotection, hanuat
LA GE040.C01 5 7, Bdition G 2016

50 Hz s PO H OLE L =60 147
0.3 % of the reeds value in the d buuerr-emt}qﬁﬁ‘d
IIEEASLITNNG range "\ ‘-k
\\ KX
144



Techmical etz

Currents, Protection-Class Current Transformer

1o Lo 1o 31
Currant range

A spcondary
<1001,

Rated currenis
Rieasuring range
Fraguency rangs

TH SN

O1tod5 A

(49 Hz to 51 Hzaif | — S0 Hz
(59 Hz to &1 He atl g = 60 Hz

Talerance

0.2 " of the measured value in the abews mentionad
freasuring range

Mreguency ranae [expandad)

40 Hz to 60 Bz a1 1
{50 Mz to 70z at f

papag = DU H2
= H Hz

rala:

Taleranca

1 ihe above mentioned

ED.B % of tha measured val
TMeRsUritg rangs

Currents, Protection-Class Current Transformes

I 1l

Ly i

"

LCursant range

A secosdary
= SC' lr.-'tr.?rl

Fatec currents
Measuring range
Froquaency rango

Toferance

Frequancy rangs (expandsd)

TA5A

1 1o25A

43Hzta 51 Hzatf = 50Hz i
50 Hz to 61 Hz atf , « 60 Hz

015 % of tho measured value in the a
meEntoned measurng raage

A0 He Lo &0 Heal [ = K Hz

ral=d
Slzta 70tz att = B0 Hz?

Tamrance

0.6 % af the maeasured value ik the above mentioned
FBESU TN rangs {

Currents, Sensitive Ground-Current Transformer

LLiFra T rango

F R
heasurirg rarge
Frecuency range

A vecondary
<161

1azed

I

(01101.6) -1
149317 10 51 417 ax f,_, = S0 Hz
59 Hzto &1 Hz atf

ratzd

w G Hz

relad

| oterance

0,15 % af the maeasured valus in the above
fmentinnerd maasuring ranogs

;:4{] Hzto &0 Hz axf, = 50 Hz
{50 Hz 1o 70 Hz a1 i,y = 60 Hz

Toleranca

1.3 5% of the measured value in the above mentioned

FESUIIY rahge

Phase Angle

e

lracuancy range

atea = 1 Hz

47 5H7 ta 525 Hy at i,

T

57 5Hztn 625 Hrar f

ratup

T4HD

N
2

— &0 li7 A "-,! :

SIPROTES 5, Cavencurrent Protoction, kiarea
CHIL00 GRU40.C01 A ¥, Edidion (07,2076



Tecknic: Dala

1987 Qperatinnal Meassead Yalioss aml Slatisticel valoes

Tolarance O

0.2 7 at rated valtags

dal

[

47,5 H7 tn 525 Hzatf =50 Hz
Wi Y Hzto a2 5 Hezatf = G0 He

[E1E]

iTcIerance o]

14,27 at rated current

Powrer Walues

Wil secondany

Measiring range
Veltage range
Cutrent range
Frecuency range

|cosgi = GO0

{0810 1.21 v,
L9 20 | e

49 [z to 51 Hzatf  ,—50Hz
59 Hztoel Hzatf = S0 He

Toierance

raled
0.3 % af the measured valus in the above mentioned
TERsUbing rangs

Froquency range {oxgandead)

A0 Hz to &% He gt 'l

e = D0 H2
B0 H7 ta T Mz at f =flz

BLAL

Tolzrance

IPIEEEUFITG FEge

Reactive power Q

war speondary

Mezsuring range
IWollage rangz
S Current rar e
Frequency rangs

(39 Hz 1o 1 Kz atf,, = G H7

|cosyp| = 0,984
& 220V
(0116251,
49 He o 51 Hz al |

watell

=50 H:

Telerance

reasLIring range

Fr-a-:j'L'iE'r':'c'ﬁ""'rar1ge ewpanded

M Hzte 69 Rz atf,, -S5O Hz
YO Hz o A0 Heald = fi] He

iZ1ed

Talerance

1.5 % of the reasured valua in the above merdicned
Heasurng range i

A

Maasuring fange
Vaoltage range
Cazrrent ronge
Frequency rarge

0 tady-5,

08t 120V,
O,

491z to 51 Hzaif,  — 50 Hz
59 Hzlo 61 Haat =60 Hz

Toderance

0.2 % of the measured value in the above mentioned
MaasiKng range

rrequency range fexpandad)

— & Hz

40He L0 B0 Hzatl,,,
G0 H7 1o 70 Mz at f

ralz=d

Talzrance

0.5 & of the neasured valus in the ahove merticnoed
MEASLNG ranga

Frequency

Fraquancy f

SIPROTEC 5, Owercarrent Pratection, kanual
CEINN0-G5DA0-0017-7, Foition 07 2044
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Techsicdl Gats

1257 Operatinnal e ] el and Shiisiical Vel

Range ?fmm__ -0 Hzf 1 020 H

Tolevanca i+ Smbzin the v, range

Harlge ;'I_{a.‘ec- ; glnn Hl{ Z [ratad : 3.II::-I:IH‘J-.- ....................
Talerance =10 mHzin the'Y | range

Frequency range {expandad)

25 H7 to B0 Hz; operational measured valuos

19 Kz ta B Hz; functional mezsuqed valees, sysicm
freqiiancy

sTolarance

=10 % for raled values

2amHsir the range { .,

Statistical Values of the Davice

Device operating Hours

Range GtnS 999995 h
Tolerance Th

Statiztical Values of the Circuit Brenker
Op.cat. (operation counter)
Range 110 999 995 995
Tolerance Aarie

1 OFEF (sorm al the primary cerrens swilehed oft)

A lef, WA, GA,TA, PA primary

Range Ot 9.2e115
'5ﬁékating houres )

Range Q9999940 K
Tolerance 1h

Circust hreaker apen hinurs '

Rangcin Otz 9 990 Loa |y
e g —

Statistical Walues of the Disconnector

Ot (operation L;_:.umer] e

Ranos

Tolerance

1482

Y
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Techrical Dals
1258 Frieroy Waiues

12.68 Energy Values

Setting Values

Active anrdy W, TR v s o e s e o e e e
feactive energy W lewarh, hvarh, Guark
F]

Rangz =% for =001,

VRS R RV

jooeip] 2= 0,707
lolerance at rated frequoncy 1 Y%

%
Y
SR
A
BT
A1
LA
L
)

SIPROTES &, Cwercurreri Pradect ion, kanuz] 1433
L53000-552d0-2017-7, Ceision OF 20°6



Technizzl Data

12,69 Prasor Mceasirement Linit

12.69 Phasor Measurement Unit
Avtiitacy
Mg per IEEE Std £27.118,38-2013

Synchrophasor Standard

HIEEE 51l €37.178.1-2011

1484
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12.70 Circuit-Breaker Wear Monitoring

Setting WYalues

Technical Dula

Thresheld value

Elrnethod stage

O to 10 GO 000

2P mathod stage

Ot 10 000 000

Increments of 1

Increments of 1

Z-meathod slage

0,00 Mr*s te 27 400 00000 3Hrés

Incramants af 0,01

CB apening time

0,007 5 ta 0,500 5

Incrementsof 2.001 s

R freak thne

TN s o 0600 5

Inoraments of 9.007 s

B tnake time

HL.00 5 ta 0.600 <

Incraments of {.0071 5

Cxpanent for the E|<mr1h:}d

.00 3.0

Incraments of 0.3

Swilching oyches all .

3100 1o 1 0040 200

Incraments of 1

Rated shart-circuit brealdng currant |

10 ta 100 004

Incranents of 1

Switching cycres at |,

1 1o |00

IMrerents of 1

1% to 100 %

Level of warning 2

1% o 100 %

Incraments of 1 %:

[ncramants af 1 9%

18 @ 50 arnd 100
Iraled

Operaling clrrest
thresiwald

0.C30 A fo 35,000 4

5 A 50 an 100G
Irotecd

0,15 & 1o 575,008

Increrments of 0.00% A

1A @16 lratad

0,007 Ao 7600 A

S A TR Iratad

0.005 A o B.O00 A

MNelay corraction time

0.0 s le 0000 s

Tolerances

wasured valus make lirme

SIPROTEC 5, Owerorent Proloction, kManusl
CRADO0-GROA0-031 727, Fdition 07,2054
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Terhrlzal Data

12,51 CF

12.71

1486

CFC

Typical rasponse times and maximum number of Ueks of the CFC iask levals:

Task Leval

Time {in ms)

Ticks for Hon-
Modular Devices
with CP100

Tleks for Modular
Devices with CF200

Ticks for Modular
Davices with CPI0O0

Fast Evant- =1 S0 G0N 1CI'UC|
Triggerad

Event-Triggered«i0 12 367 12757 14702
Interlocking <10 117 564 in tatal 121 537 I tole 1471 393 in total
Meaatranan ) 25':]

The simes describa the response tims ol a bypical CRC chart at the respactive task loval. The maximam namber
of ticks applies 3 ypical lead for the device based or the application tempiate Birectional time-avereur-
rent protection, grouended electrical power system. Tha maximum number can e lower in case af exlan-
sive pratection applications.

The task lavel Measueremant runs in cycles overy 500 ms. Al oiber task leveis are event-tigoered.,

In arder to estimate the tick consurmption of a CFC charl, you can use the Tellowing Tormula:

=K. . 25T :
Tt =5 Mo+ 5 Pt T e BT E| Tops

wihera:
T Mumber of indizations rouled as inputin the CFC chare
R sumber of indications routed as autput in the SR charl
Type 1071 Ticks in Fasl Evert-Trigpered Level

104 Ticks in Event-Trigoered Leval

54 Ticks in Measurement Level .

¥4 Ticks in Interlacking Lewsl i
Tit Mumber of internzi connections between 2 CFC bilogls in ohe chart
Tieme L3524 ticks per CFC black (see Technical Dala)
Tahle 2.6 Firks af the ndividual CFC Blocks
Element ficks 7
ARS_ 2.3
A F e
ACOS_R o0
A0 D4 34 i )
FEeTn g
A0 X o
Al ARM RRR:
AND SPE 1.1
AMNDED 29
AP DEF 1.2
APC DO I
AR INFO 59
ASIN_R T
o . =
BLIMIE 1.3

2.0

HOOL, 1.5 i

i

SIPROTEC A, Overcirr=nt Protection, Manuzl
CE3E00-G5040-C07% -7, Lelitian O 2076




Technicat Data

12771 CFC

Eleameant
B5_[IEF

Ticks

1.3

BSC_EXE

BLILD_ACD

BUIL[_ALCT

BLUILD BEC
HENNEA T

BUILD DEL

BLALD_[3P5

B

L BUSLD_SPS

FBLELL WYE

CELKLD_ ¥Ry

‘BUILDC G

S IART_STATE

(0P DPS

:CON_ACD

0.5

iCOMMECT

CO5 R

Cro

CTU

Crun

DIMT_REAL

DIMNT UIMT

DY _D

on_R

DHY_XRY

DPC_EXE

DR U

(PSP

LHAG]_R

EQ_D

EOR

EXF_R

EXPT R

F_TRGM

F TRES

C.2

FF D

FF.D MER

FF RS

SIPROTCC 5, Owvercurreat Motection, hanual
CRI0DO0 G5040-C0T 77, kuditian 0 2076
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fechnizal Dt |
1wz oee T

iElemant Ticlks
R S i
GE_D 0.9
o =
Rl 0.5
I R
HoLD b 71
DT e e o

IrC INFO 09

T T ———
LE_ R 11
LIMU X 15
I S
LDG R 1.2

L7 0 (]

LT R 0.9

hiA_T 09

MEMORY IR 1.1
T =
AN R 1.3
MOG T 1.5 o ,
YT o —
T -
S =

MUX_D 1.2

T =

NAND1D 35
[
NE_H )

G 1
WEG &S 0

NLEC_1Z 7.1

MLE XM .4

MLEG_7P ERY

NORTD 3z

e e
R _5FS 13

arin 2.6

K TRGH 0.4

R_TRIG 0.4
REAL_DINT 3.4

MEAL SXRAY 34
G e
SPC_OLF 0.4

=
i
-

L
WY
~ .’f\

1485 SIFRITCC 5, Gvercurrent Protection, Manugh”

CHI000-G5040.0877.7, Edtiion OF A6
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Teckpirel Nata

12.7% CFC

Elamant

SPCEXE

SPC_NED

SMC_aUT

SPLIT_ALD

SPUT ACT

SPLIT_[5C

SPLIT_ChaW

SFLIT_DEL

SPLIT_ING

SPLUT G

SPLIT_575

SPLIT_WYE

SPLIT_ XA

SUE_ XY

SLBAT_0

5Li85Y B

SLHEST_D

SUB5SY_R

SLEST KO

SHWV_REAL

1T

TIHART

UINT. DINT

WOR2

SIPROTEL 5, Cvercurrert #rateciion, kdznuzl

CH 3000 GHOA0.C0FFF, Erilling O7.2014
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