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Gittigkettsbereich

Rangs of vaiidity

SIPROTEG 5 Systembaukasten

Der SIPROTEC § b Ist madular
und optional aus Erwellerungsmmoduten.

Die Module k8nnen nach itigen Merkmalen ausgewahit werden, Diese Merkmale sind:
+ Madulgrafie

* Batiferm

i 1y der Var-Ort:

- 1 der Vor-Ort:

+ El und Ausgabebaugruppe

v Steckmodule

D Module sind in 2 Grégen echaltich:

+ Bastsmaotit {1/3 von 19 Zoll}

= Enwaiterungsmodul {1/6 von 18 Zoll)

Dia Gatale sind in 3 Bauforman ethalliich:

+ Enbaugerate mit direkt am Gerat montierter Vor-Or-Bedieneinheit

Ein Geral besteht immer aus einem Basismodut

i g erate mit infegh Vor-Ort I
. ote mit Vor-Ort
Die Vor-Or ienainhalten der sind aus 3 Vati b

+ Mit groem Display, Teslatur und 16 2-farblgen L euchtdioden

+ Mit jeinam Dispiay, Taslatur und 16 2-farbigen Leuchtdioden

= QOhne Display, ohne Tastalur (Standard), aber mit 18 2-farblgen Leuchtdioden

Die Vor-Orl ieneinhetten der Er sind aus 3 Variant hib
+ Mil 16 einfarbigen L i und 2

= Mit 16 elnfarbigen Leuchidioden

» Obne Anzeigeelemenle

im Basismodul befindet sich imkmar die Shrotmversorgungsbaugrupps PS2H und efns Ein- und

Ausgabebaugnippe 10203,

Fn den Enverlemngsmduﬁen bafmdel steh sing Fin- und Ausgabebatgrepps 102X nder eine Steckmadul
ppe mit knlegrlart

Die sind Hir iediichs

Haslsmodu! oder in ein Er noduf mit elaar

Stromversorgung CB202 elngebaut werden:

+ Kommunikationsmodut

verfaghar, Foigende Steckmoduts konsen n sin
Tragerbaugruppe mit integilerter

+ Messumformesnodut

T R B g £
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SIPROTEC & Moduler Systom

The SIPFROTEC § system is based en a modular strsclure. A device always consisls of a bese module and
aplionslly of axtension modufes,

The medules can ba selecled according le hardwera charsdianstics. These
Medula size

Type of construction

Mounling of the vn-site oparstion pana!

Layoul for desfgn) of the an-sile operation pans!

inpuf and oufput modufe

Plug~n moduies

The modufas ara avallable In 2 sizes:

+ Base modwe (13 of 191n)

r Extension moduls {1/6 of 18 in}

The devicas are available in 3 designs:

+ Flush-mounting devices with on-sfte operaifon pans! fited direclly on lie devics

* Surfar ling devices with i on-site aperation panal

= Sufoce- mounting devices with delached on-site operalion panef

The an-site operatfon panels of the base modites can be sefactsd from 3 vanants:

= With a large dispiay, keypad, and 78 2-colored LEDS

= With & smal display, keypad, and 16 2-colored LEDs

+ Withou! a displey, without a keypad (stendard), bui with 18 2-colared LEDS

The on-site operation panels of the extension modules can be ssladed from 3 varants:
= Wth 16 J-colored LEDs and 2 key switches

-« With 16 T-colored LEDs

+ Without display slemants

o

The base module always comtains the power-supply module PS201 and an Inpul and outpul modufe 1020,
Tha extension module confains an input and oufpu! modute JO203 or a plugin module assambly with integrated
pOwWer supply CB20Z,

The plug-n modulas are avalable for variaus spplicstions. The following plug-n modufes can bs instalfed In the
base modufe or in en extension modwe with plug-in medule assembiy with integrated powar supply CB202:

* Communicetion module

+ Measstuning-transducer module

 Sigho Bloll 0.2 4 SIPROTC & modulor, dor il
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£ Hardware Ty wirden ah aflet Modufa des SIPROTEC & Al pardwars lype [asts wers performad o various combinations with all moduies of the SIPRGTEG § plaffom.

Syslembaukas!ens durchgelGhil. Damit werden alle reafisierten Gerdtetypan abgedeckl,

SIPROTECG § modular,
Funktlonsbeschreibung dor Baugruppen und Steckmadile

Baugruppen- Funktionsheschrelbung
Pe201 Slromversorgungsbaugruppe (DO 24 V48 V oder 60 V bis 260 V und
AC: 116 V230 V), fn Basisimodul {173 von 19 Zolf),
bestickt mit 3 Elnaremgangen, 2 Blnarsusgangen und elnam Life-Kontakl
£B202 kenod| mit Interner St
{DC: 24 Vi48 V oder 60V Ns 250 V und AC: 115 V230 V}, im
Envelierungsmodut {15 von 18 Zoft}
<P200 Pr 2pe In der F ope des Basismoduls {173 von 18
Zai), g ig von der I
Garat
10201 Ein- und , 4 8 Binateingange, 8
Binarausgange, im Basis- oder Enveil L der
Baugrippe 10202
10702 Ein- und 4 .
4 'B Bindreingange. 6 B
I Basis- oder
10203 Ein- und . 8 4
4 Bl im Basls- eder Erweiler
10205 Ein- und , 12 18 8l
im Erwei!erungsmodul
10208 Ein- und Indreh 7B
Im Erwelterungsmodul, Besmckvanan!e der Baugnipps }O205
10207 Ein-und A ippe, 16 Bl ' &
er al
10208 Eir- und L 4 ft
48y 48 +1 Bl
im Basis- eder Erweilerungsmodul
208 Ein-und , 8 Bingrel 4 schnelte Bi
halblel, ). it Erwed
10214 Ein- und X}
i , 2 Bingrel , 5 B im
Basls- odat il Beslichvarfante det 10202
USART- "y L Satisites K i mit efektr ¥
USART-ux"y'FO Sarisiles | mit optischer Ubart for den
MNahbereich .
USART-0Cy'LOFO Serielles Kommunikati it opti Ubertragung fir den
Weitbereleh
ETH- 0-y'EL Ethernet-Modul mil eleltrischer Ubertragung
ETH- x-y'FO Ethernet-Modul mil optischer Ubertragung
ANARCA-EL Messumlommermodul

? alndsutiger Code fr das Modul i Produkt-Cads des Schutzgesstes.
* Atssfabrung: 1 = T-hanaliy, 2 =2-kahshy

As a result alf rozlized devices were covered:

SIPROTEC § madular,
functiorial description of boerds and piug-in medules

Board nama Funcfionaf d

Ps201 Powsr Supply module {DC: 24 /48 Vor 60 Vio 250 V and AC: 115 V230 V),
maolinted it 1/3 19-nch size housing, including 3 binary Inpuls, 2 binery outputs
and ona stslus life contact

£8202 Flug-n module sssembly, including an additions! pawer supply, (DC: 24 Vida ¥
or 86 V fo 256 VV and AC: 115 V230 V), mounlsd in 1/8 19-inch size housing

CR200 Processor [CPU) modute, mounted info the fronf cover of the 1/3 194nch size
housing, differen! variants for the availabls devics designs

o Input Output Roard, 4 currsnt inpuls, B binary inpuls, B binery oulputs, reducsd
assembiad variant of (0202

10202 inpul Culpnt Beard, 4 sumeni masasuning inpuls, 4 vollegs measuring inpuls, 8
binary inpuls, 6 binery outputs, mounted in 1/ or 1/3 19-inch size housing

10203 Input Qulpul Board, 8 curment measuring inputs, 4 binary inputs, 4 binary
auipits, metnled i 1/8 19-nch dze housing

10205 input Quipul Board, 12 binary inputs, 1§ binary oulputs, mounted in 176 184nch
Slze housing

10208 Input Qulput Board, & blnary inputs, 7 binery oulputs, mounled In 178 19-4nch
size housing, reduced assembled vananl of O205

10207 Input Oulput Board, 18 binary inpuls, & binery outpuls, mouad in 1/6 134neh
&ize housing

10208 Input Qulput Board, 4 currant measusing inputs, 4 voltage maasuring inputs, 4
binary npuls, 41 binary oulputs, rtounted in /3 o 1/8 19-4nch siza housing

10208 Inpuf Oulput Board, 8 binary inpits, 4 High Speed Oulputs, mounted in /8 19-
inch size housing

10214 inpid Quiput Board, 4 curren! measuring Inputs, 4 vollage megsuring Inputs, 2

binary in-puts, 5 binery outpuls, mountad in 175 or 1/3 18-inch size housing,
reduced asssmbled vanen of 10202

USART-x2"-"EL | Serfel communication moduls, elactical connaclion

USART- X"+ FC | Serfal communication modufe, oplieal connection

USART- ™ Seral communicalion module for long distances, opfical connection
YLDFO

ETH- xx" EL Ethormse! modufe, stectrical 1

ETH- "' FO Ettisms! moduls, oplical connaction

ANARCA-EL ing-irensducer madule

wm__&»' ‘
wﬂqmmd»mmhhuspnd\n!mtufmdsms
¥ consinetion: 1= § channal; 2 » 2 channals

oot
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1814 Oberstromze#tschutz, Phasen/Erde  Overcument Profoction, “{Qberstromzeitschetz, Phasen mit Ovarcument Profaction, Phasas with 18
mit unabhanglger Phases/Ground with Definite ims urisbhanglger Uberstromzeilstufen  Dafinile ¥me overcurrent stages
Uberstromzeltstufen (LMZ) overcuman! steges (dafinite fime} “{UMZ) (dafinite tima}
15114 Anregewerte Pickup values ; M!egewene Pickup values 18
EIEMENS TYPPRUFUNG - TYPE TEST Ausgab i s
i’ i - gabe Futon 01 TYPPRUFUNG - TYPE TEST Ausgabe diios 01
Infrastructure & Cltles Seclor Datumn  sate  2012-11-23 infrastniciure & Gitles Sector Datum  Date  2042-11-23
Smar Grig Division Transformatorechutz V0 2.00 Bericht Repont TS71112-03 Smanl Arid Divislon Transfarmatorschutz V02,00 Berichi Repot TS1112-03
Energy Automatlon Transformar Protoction V200 Blaft Shoat 0.6 -1 Enetgy Autoration Trandomer on VOLED Bialt Shest 0.6 -Iv
Zussmmentassung {inhalteverzeichnis) Zusammenfassung (inhaltsvarzeichnis)
Summary {Tabie of conlanis} Summary {Tabfe of conlerts}
Fos. Prifung Test Blatt Pos. Prifung Tast Biatt
e Shest Hem Shest
0.6 - 0.6
ir12 Rickfaiverhslinis Drepout raffe 18 1058 Verzogerungs2eiten T Tima delays T> 30
1713 Anregezelten Pickup times 18
iT.1.4 Ruckfaiizetten Dropoul Hrmes 143 110 Gegensystemsehutz mit unab- 46 Nagutive-Sequance Protection 30
17.15 Verzégerungszeiten Time Defays 18 singlger liberstromzeitsiufe with Bufinita ima overcurrent
1.7.2 Oberstiomzetischutz, Phasan mit Quercurrent Proleclion, Phases with 143 {UMZ) slagus (definite Ure)
abhangiger Uberstromzeitstule Inverss lime evercumen! slage 1401 Antegewerte Fickup vafuss 30
(AMT} finverse fima} 140.2 Rickfaliverhaiinis Oropout ralin M
1.7.2.1 Anregewarte Fielup values 14 1.40.3 Anregezeitan Pickup Hmes 31
1122 Rickiativernalinis Dropotd ralic 20 1404 Rickfaizelten Dropout ihmes 31
1.7.23 Antegazsiien Pickup mes 20 +.10.6 Vemzégenungszeiten Time Dalays 31
.0.24 Ricklziizeiten Dropou! limes 20
1.7.28 Auslisezeitkennlinlen Tripplng time cheraclenisiics e T Hochstrom-Schnetlabschaltung 50 High-Speed /nstanlanecus 31
1.7.26 Rucklafkennlinien Dropouf charectenslic 21 Overcuirent Protection
1.7.3 {harstromzeitschulz, Phasen mit Overcumment Prolection, Fhases with a2 1t Schivelhvert ‘fhreshold vaives 31
henuzerdelnlerer Kennlinfe Usor-Defined Charactenstic 1112 Rickfativerhaitnis DOropout rafio b
1.7.34 Antegewerte Pickup values 22 1413 Anregezeiten Fickup times 31
1.7.32 Ruicklattverhalints Dropout ratfo 23 114 Ricldaizeiten Dropout times 3z
1.7.3.3 Anregezeften Pickup limss 23
1.7.24 Rickiaizeften Dropout limes 23 11z {berspannungsschutz 47, 59 Overvollage Profection 32
174 Richlungsgerade Direction phasor 23 1121 Anregewerta Fickup veliss 3z
1122 Riokfafiverhiitnis Dropout ratio 33
1.8 Gerichteter Uiberstromzelischutz, 67 Gir. Overcurrent Protection, 24 1123 Anvegezeiten Fickup limes 33
Erde Ground 1124 Ruchfafizeltan Dropoul fimas 33
181 Ghersunmzaits_chutz. 30 mit Qvercurrent Prolecifon, 316 with 24 1125 Verzfigerngszeden Time Dafays 34
fger O Dafinila e ! stages
(UMZ) (dafinita time} 113 Unterspannungsschuty 27 Undervoltaga protectien 34
1811 Anregawarie Fickup values 24 1431 Antagewearie Fickup valuas 34
1812 Rickfaliverhalinls Dropau relo 24 113.2 Rickfailverhalials Dropout ratio 34
1813 Anfegazaltan Fickup Umas 24 1133 Aunregezalan Fickup Hmes a5
1814 Ricklalizeften Dropou] Hmes 25 1.13.4 Rickfaizelten Bropout timss 35
1815 Verzegetungszeiten Time Defeys 28 1.43.5 Verzogarngsieiten Tims Delays 35
182 Uberskomzefischutz, 340 mil Overcurrent Praleciion, 3G with 8
abhangiger Ubersltomzeitstule Inverse linte overcumen! stags 114 Empfindficher Erdfehlerschidz &1 Ns Sens, Ground Fault 35
(AMZ) fnverss ime} Frotection
1821 Anfagaware Fiekup values 25 1441 Anragawarte FPickup values 35
1822 Rickfaltverhakinfs Dropout ratic 2% 142 Ruckfailvernalinis Drap-out ratic 36
1823 Antagazalien Piekup Umes 26 1443 Anragezelten Pickup times 36
1824 Rocklsizettan Dropo ¥mes i 1idd Rickializeften Dropout imes k]
1826 AuslEsezeitkennfinien Tripping lima cherscleristics 26 1145 Verzégerungszeiten Time Delays 36
18.26 Racklaikenniinien Dropouf charactenstic 27
1.8.3 {berstromzeitschuiz, 310 mit Overcument Protection, 316 with 28 .35 Gerlchteter Empfindticher 87 Ns Dir. Sens. Ground Fault 3r
benutzerdefinlerter Kennlinie Usar-Defined Characferistic Erdfehlerschutz Prolection
18314 Anragewere Fickup values 28 1151 30 mit cos g- oder 5in p-Messung 310wtk Cos - o Sih pmaasurement 7
18352 Rockfaliverhalinis Dropout ratic 28 AR Anregeweste 310 Fickup values 310 37
1833 Anregezelten Fickup fimes pi: 116,12 Anregewerde U0 Fichup values Vo- 38
1.8.5.4 Rockaiizelten Dropout times 29 115,13 Horrektur das Winkels ¢ Angla correction g 38
1.84 Richfungsbestimmung Directional detarmination 29 1.15.14 Rickialverhdlnis Dropouf ratfo 28
11518 Anregezelian Fickup times 3B
1.8 Schieflastechutz 46 Unbalanced-Load Profection a0 115186 Rickiallzeifen Dropouf fimes kL)
1.8.1 ‘tharmische Kennlinie tharmel characlenistics 30 LI5T Verzégenungszeilen Time Delays B
1.82 Max. davemd zutassig 12 Max. contintously perm. 12 30 1162 Gbaispannungsschulz Stufe UG> Ovenvollage Protection Stage Vo= 38
193 Unsymmelriefakior K Unbalance foad factor K 30 1.15.2.% Rilcktaliverhakinis Dropout ratio kL]
1.8.4 Abkiunkzeit lherm. Abbifd Tauw Cooling lime tharm. rephics Tessigmn 30 11522 Anregezeiten Pickup times ag -
Mmoo b
o5
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SHERE TYPFRUFUNG - FYPE TEST Ausgabe gatin 01 SIERAERS TYPPRUFUNG - TYFE TEST Atsgabe otion
Intrastructure & Citles Sector Datum  pate  2012-11-23 Infrastructure & Cities Seclor Datum  Dala  2012-19-23
Smart Grid Civision Transformatorschviz V0Z.00 Pericht  Repoi TS1112403 Smarl Gzd Diviston Transformatorschuiz V02.00 Bericht Repot TS1112-03
Energy Transtonnar Prolection V02,00 Blatt  speet 06-v Energy Prolection Vo2 40 Blatt __ Sheat  0.6-vi
Zusammenfassung {nhalisverzeichnis} Zusammenfassung {Inhaltaverzelchnis)
Summery {Tabie of conlenis} Summary {Tabfe of contenls)
Pos, Prifung Test Blatt Pos, Prilfung Test Blati
lem Shoot fem Shaol
06 - 0.6-
11623 Rochfalizaiten Dropout limes 39 12242 Harmotische Lnen o Hatmanies 1 sl tarm 45
14524 Verzbgerungszeften Time Défays 30 122.% Anragazsiien Pickup Times 46
146 Frequenzschutz 81 Frequiency Protection 39 1.23 Thermoboxen fur die Thermoboxes far Temparature 45
1184 Anragawerte Fickup Values f 29 Tempetaturesfasseng Datecticn
1.16.2 Rockfalidiffarenz A Drapotd Ralio af 40 1234 Tamperaturdetekloren Tempeareturs Deleclors 45
1.46.3 Anfogezalten i< 1> Fichup timas f<f> 49 1.23.2 Anz, Temp.-Sensoten je Themmobox % of lamp. dalec. par thermobox L3
1.16.4 Rickfsiizeitan Dropoui limes 40 1.23.3 Meldungsgrenzwerte Stufe 1 Thresholds for Indicalion Sfage 1 45
1,165 Varzogeiungszeen Tims Dafays 40 1.23.4 Meldungsgrenzwerte Stufe 2 Thresholids for Indicatfon Siage 2 a8
1166 Arbeitsbereichs Cperaling ranges 40 1235 Rucifafidiffecenz. Dropold ratic 46
1236 Verzagenngszed Time Lslay 48
117 Thermischer {jberlastschulz 42 Thermal Overioad Frotection 40
1171 Ansprechscivwette Kby Pick-ug throshold k. 40 124 {Ovorwashungsfunklionan Supervision Fenctions AT
1.17.2 Thermischa Warnstule ‘Thermel warning stage 41 1244 p Voliage-1r Cireuit Braaker 47
1.17.3 Slrommakige Watnstule Curren! warning sfage 41 1.24.2 y H Ci t-bal suparvision 47
11474 Rickfatheathblinis Dropout ratio EE 1243 & 55y hung  Vollage-bal suparvision 47
1474 Auslosezelthennlinie Tripping fime characteristic LEl 1.24.4 hunig Ci b supervision 47
+.24.5 i Voitag: Supervision 47
1.18 Allgemeiner Lelstungsschutz, 3- 32 General Power Protection, 3- a2 1248 Messspanhungsaustall (Fuse- Messuring-Voltage Faiture (Fuse a7
phaslg phase Failurs-Monilor} faiture monitor}
1181 Anregaware Fickup vafues 1.24.7 Slramdrehfuld-Ubsawachung Current rotation feld supanision 47
1182 Meigung der Lelstungsgeraden Till power characleristic 1248 Spannungsdrahfeid-Ubarvachung Vollege rofafion feld supervision 47
1.18.3 Ricklaliverhalinis Dropout ratio 1249 Austosekralsobanyachung 74TC Trp circuit supervision a7
1.184 Anregezelten Fickup imas
1.18.5 Rickislizeitan {intern) Dropout fimes {internel} 126 Messwerte Measured values 48
11886 VerzGgamngszall Time Defay 1261 Belrabsimasswerte Operational measured values 48
126141 Striime Guments 48
118 Drehfeldumschaltiing Fhase-Rolatlon Reversal a2 12612 Phasenwinket Stréma Phase angles currents 48
12513 Spannungen Voflages 48
120 Synchronisterfunktion 25 Synehronization function 43 12514 Phasenwinket Spanntngen Phase angles volfages 48
120.4 Synchrones Schalten Swilching ai synchronism 43 12818 Differentiaistrdme Diffarsntial Fretecfion Cumrents 48
1202 Asynchrones Schallan Asynehronous switching 43 12518 Erdlehlerditferentialstréme Restricled Earih Fault Profection 48
1203 Zeitstuten Timas stages 43 Curranis
1204 Konleol-Programme Check programs 43 1.25.1.7 Leistungen Powar 42
12041 - bei Aulomalik-Elnschefiting - for auto-recfose 43 1.25.1.8 Leistungslakter Powar fadtor 49
12042 - bel Hand-Einschaltung - for menual close 43 125.1.0 Frequenz Fraquancy 49
125410 Energlewerle Energy valtes 49
1M Leistungsschalter- 50BF Clrcull Breaker Faifure 44
Versagerschutz Profection 126 Zusatzfunktionen Anciilary futictions 50
1214 Anregewerie Pickup values 44 1.26.1 Meldepuffer Log buffers 50
1212 Rockfaiverfiaitnis Dropout reda 44 12611 Betriebsmeldeputfer Operatione! Log 50
1213 Anregezeden Pichup imas 44 1.26.1.2 Stsdalimetdepufier Faulf Log 50
1214 Rickfaiizedten {intern) Dropouf fimes (intemal} 44 1.28.2 Storschreibung Faull recording 80
1.21.5 Varzogeiungszeten Time Dalays 45 1.26.3 Uhreit-Datumsfihrung Dale and Time 50
1206 Stomflussiibarwachung Current faw mohiloting 45 1.28.4 Parametergruppenumschaltung Setling Group Switching &0
1217 Buatrieb mit L8-Hillskonlakt Cpsration with CB swdliary conlact 45 1.28.5 Prtiffunktionen Tes! functions S0
12651  LS-Piifung GB lripping test 50
122 Einschaitstromerkennung Inrush-Curant Betection Test-Bibrschiied Tesl recard &0
1221 Arbeifsbareichsgrenze fna Cperaling-range Imil lnee
1222 Antell 2. Harmonischer Conterl of 2 harmonies Schnittstalien Intarfaces &1
1223 Dauar der Cross-Slockierng Duralion of the cross-blocking U5 Schnittstelle USE interfacy (front panel} 61
13224 Reckfaffverhidlinisse Dropoud ralios Integriere Ethernet itisted Integraled Elfemst inerface {rear) 61
12241 Slrommesseng bny, Cument measuraont . Syslem-Schnitlsielien System fnterfaces 54
SIEMERS TYPPRUFUNG - TYPE TEST Ausgane garon 01 o GIEMENS TYPPRUFUNG - TYFE TEST Ausgabe Ediis 01
Infrastrusture & Cltles Sector Datum  pate  2012-11-23 e infrasirusture & Cities Seclor Datusr  Date  2012-11-23
Smart Grid Division Transformetorschutz V02.00 Bericht  Repori  T51112-03 Smarl Grid Divislon Transformatorschutz V02,00 Barisht Repor TS1112-03
Energy Aemation Troslotmer Protoclion Vo200 Blatt Shest 0.6 - Vil Energy Automation Protection VO2.60 Blatt Shest 0.6 - vili
Zusarpnenfassung {inheltsverzeichnis) Zusamimenfassang [inhaitsverzelchnis)
Sumimeary {Tabfe of contenis} Summary {Tabia of conlents)
Pus, Pridtung Tosf Blatt Pos. Prilfung Tas! Blatt
I Shes! Hom Shea!
0.6- 08~
127,314 1EC 60B70-5-103 IEC 60870-5-103 51
127.3.2, DHNP30 DNPIG 51 27 Industrieatmasphiirte Industrial atmosphera 62
12733 1EC 61860 1EC 81850 §1 271 Gastest, selskliv Gas tosi, seleclive 62
1274 Zeitsy Time 51 212 Mischbegasung Mixed gas last 62
127.6 Wirkschnltistellen Prateclion inferfaces §1
1276 PMU PMU St 28 Mechaniech dy | dynamic stress 63
Beanspruchung
2 Beanapruciing 55 teste 52 281 Schwingen, sinusformig; stationdrar  Vibrelion, sinusoldal: stationary use B3
Einsatz
24 Isalation insulation 52 282 Schwingen, sinusformig; Transport  Vibration, sinuseidal; Irenspori &4
251 Lufi- und Kriach Ciearences and creapage distances 53 stress
212 Spannungslastigkelt Dietectris fas! £3 283 Seismische Beanspruchung: Soismic siress; staticnary use €5
213 Stoftspannungsfestigheit Impidse vottege withsland fes! §4 stationdrer Einsalz
214 A of, i 54 284 Schocken; stationarer Elnsatz Shock; stalionery usa [}
resisiance 285 Schocken; Teansport Shock; iranspor shass =3
286 Dauetschocken, Transpor Bump tas! (confinuaus shoer), a6
22 Belastbarkeit Load capacity 54 franspor slress
224 Stromplada Current circulls 55
2211 Standard-Eingange {Schulzwandter) Standard inpuls {prolection-class 65 a Elnflussgrdden Influencing guantities &7
curront transformers}
2212 IEE-EIngang for empfindiche TEE-nput for high-senskitve eerth 65 3 Hifsspannung UH Auxiliary de voltage UH 67
d tassuing {| foulf detection @instrimenl 311 Barelchsgrenzen Limits of opsration 87
Iransformars) 312 Welllgkelt Rippte &7
222 Spannungspfade Valtage circuils 58 313 Zu- und Abschalten Swilching orfoff &7
223 Ausgaberetais Ouilput refays 56 314 Unterbrechung und 1 ption and short circuit &8
224 Binareinginge Binary Inputs 57 (interruption with high and fow
impedsnce of source vollage)
23 Wirmesicherhait Heating 57 315 Hoch-und Hersmledahren der Up end down ramping of auxifiary B9
Hitfsspannung supply vollsge
24 Dynamische Surge current withstand fest 57 318 Verpoiung der Hitfsspaniung Virong polarity of Auxitiary supply ]
Kurzschlussfestigkedt vollage
LN Standard-£l } Slandard fnpuls (protection-class &7
cuman! iransformears) 32 Temperatwr Tampersture 89
242 EE-Eingang fir empfindiiche IEE-Inpul for high-sensitive earth 58
Erdschiusserdassung (Messwandler) faull dalscifon (instnamant 33 Frequenz Fraquency 70
fransformters)
3.4 Harmonische Hemmanles 70
25 Temperaiur- und Temperalure and elimatic stress 58
Klimabeanspruchung im Betrieb  during operalien 4 Elektromagnetische Eleciromaqnetic compatibiiity kil
251 Kalte Cold 60 Variriiglichkelt {EMV) {EMC}
252 Kalte Cold 60
253 “Trockene Warme Dry heat 60 41 Sttrfestigkeit Immunity kil
264 L p | Slow lamy chenge 60 4.1 Pelfung mit 1 MHz-StargrdSen 1 MHz bursl disturbance test 7
2558 Feuchte Warme, Xonstant Damp hest; steady stale 60 412 ] izi Elect ifc discharge (ESD} i
2586 Feuchle Warma; zykllsch (12 h + 12 Damp heet; eyclic (12+12-hour 61 413 sgen hochirequente  Radialad ef field 7
3] aycla} slaktromagnetische Fetder disturhance fas!
4131 HF-Feld, amplitudenmodulien RF-field, emplituds modulated T2
26 Temperatur- und Temperature and ciimatic stress 61 Fragquenzdurchiaaf Fraquency sweep lesl
Klimabeanspruchung wihrend during sterage and transport 4132 HF-Feld, amplitudenmoduiert Rf-fiefd, emplitude modufated Spol 7z
Lagetung und Tranaport Einzeliequanzen fraquency lest
261 Kaite Celd 61 4433 HF-Feld, amplitudenmodufiert REfefd, smplitude modutated 72
262 Trockens Warme Dry heal 62 Fragquenzdurchiaul Fraquency swaep lesi
263 Rascher Termperalurwathsel Fast lamperaure change B2 . (“
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SIEWERS TYPE TEST Edition 06

Division Energy Management Date 2016-07-22

Digital Grid TEST CERTIFICATE Report  TS0716-007
Sheet 21

Tested equipment " Multifunction Protection Relays SIPROTEC &

— Product group: Transformer Differential Protection
' 7UT82, 7UT85, 7UT86, 7TUT87

Firmware V07.30

Tesis are according to; IEC/IEN 60255 séries,- VDE 0435, IEC/EN 60870-2-1, IEC/EN 61000-6-2/4
IEEE &td €37.90.1/2, UL 508

Further standards s. specific fests

Performed tests: Properties at reference conditions

Test resulis: The equipment has successfully passed the type test. The equipment did
not show any changes and was fully in order subsequent to these tests.

SIEMENS AG - EM DG PRO Place: EM DG PRO D
Division Energy Management 13629 Berlin (Siemensstadt)
Digital Grid

Date: 2016-07-22

Tested by: Holzhauer Reviewed by: Rochow

Signature Signature




Enargy Management PRivision

¥

Digital Grid
SIEMENS TYPE TEST Ediion: [
Eneriyy Mansgamont Division
Rightal Grid Test repert No. T80816-0a1
Test Report Number: TS0816-001
Test Report Date of Issun; 2016-08-03
Hardware Typa Test Product Famlly SIPROTECG &, V07
Far davlee Lypos , range of vafidity
Subject: Appited Standsrds: IEG/EN 50755 vorivs, VOE 0435, (EC/EN 81500-8-21415
Hardware Type Test for Product Family SIPROTEG 5, V07, Edition 03 (FEE: Std 03790142, LI 508
firther standands 3 2peciic lests
For device types see range of validity
Partormed lesta: 1 Ralinge al yeferonce condifions
2 Product safoty tasts
The tests were conducted hy! e SIEMENS AG
. R&D, Type Test Deparment 3 Enviromonts) tosls
EMDGFPRODDSTT
Wemenverdamm 5
13628 Bedin "
Germany 4 Flactromegnetic compatibiity testy
exleinat lests 5 A
see subcontracting pprovals
Tesl resulla: The equipmant has stiwcessfuliy passed the type test. Tha aquipment did
The tesls were conducted fot (client): SIEMENS AG nol show any changes and was fully In order subsequent to theua fasts,
Products
EM D3 PRO LM PR
Humboldtetrassa 59
9D459 Murembeig
Garmany
SIEMENS AG - EM G PR Placn : EMEAPRODDSTT
Enengy Managemant Divisian 13628 Berin {Siomonsstadi}
Digite! Grid Germany
This Test Report conslsts of 58 pages, 2018-06-03
Tesled: Eckalmann, Florlan Revlawed: Rochow, Nerbert
Penmiation - hir rxpress been obtnrd from type fesbedepsetmient @ rmmmmmmmmeeesasesenoonesoae o e S’.gna’m"""""""‘

€ SIEMENS AG 2016

Temphate: TTR_ThiE doc ASIC0-OTIDTEI01.T6A version: § 22
SHEMENS TYPE TEST Edition 03 SIEMENS TYRE TEST Edition 0
Energy Management Division Date 2016-98-03 Enesgry Management Divislon Date 2016-08-03
igHel Grid Product Family SIPROTEG 5, Vo7 Report TS0816-004 Dighal Grld Product Family SIPROTEG 5, V07 Report TS0M6-001
Sheet 0.0 Shest 0.2-1
Scope of protocod Range of validity
Sum of SIPROTEG 5 devices;
sheets
Product designation of meduiar devices
Fronl paga 1
Baslc devices
0.0 Scope of protocof 1 Line Protection TSAB4, TSABE, T5AR7
73084, 75D8s, 7SDET
75086, 7SLET
01 Certificata 1 Ganalator Protection TUMES
Breaker Managament TVKBT
6.2 Range of vafidity 5 Overcuirenl Froteclion 75485, 7886
Bay Cantrot Unit 6MD85, BMDBG
Trans{omner Protection TUTaS, TUTEE, TUTBT
o3 Scopa of aditions ! Raliway Protection 78785
Fault Recarder THEBE
0.4 Subcentracting, extarmal 3 Motor Prolection 73K65
Busbar Protection 78585
o.5 Technical Information; 1
Technical data Replacement base modules
Line Proleciion ESLA4, ESLRS, £5187
0.6 Summary Bay Contre! Unit EMD25, EMDBS
- Tabla of contents Transfosmer Protection EUTE?
(Sheets Hil) Rafiway Profection ESTES
- Testresults Ovescurrent Protection ESJ85
[Sheets 1~ 37 Moter Protection ESK86
Fauit Recorder EKERS
Apporndix A
List of usad standards Product designaticn of non-modutar devices
Ovarcwtient Protecten 75582
Molor Protection T8KB2
Transtoimer Protection TUTe2

'g:}‘_‘ﬂe Protection TSABZ, TSDRZ, TSLE2




SIHERGEMS TYPE TEST Edition s

Energy Managemant Divislon Date 2058-08-03
Digitat Grid Praduct Famfly SIPROTEC 5, V07 Repert TS0816-001
Sheet 0.2-3

BELRARS TYPE TEST Editlon 0
Energy Management Division Date 2056-08-03
DigHat Grid Product Family SIFROYEC §, VOT Report TS0816-001
Sheat 02-2
Range of validity

SIPROTEG 6 Platforin and Hardware Characteristios

The SIPROTEC 5 series includes botf modular and hon-modular devices.

Moduler devices consfst of a hase module {143 of 78 inches) and can be expanded with expansion modules
(16 of 19 Inches). The device iype idenlifisr for modufar devices is XXX85, X)XXB6 or SXX&7, for example,
7SABS

Type XO0(84 devices have the seme hardware propertios as the modular davices, bul ihey cannol be

expantad vl sxpansion modulss.

Al non-mogular davicos consis! of just a base module {143 of 19 inchas) end canhof be expended with
sapansion modules (106 of 19 inches}. The dsvice fype ldsnlifisr for non-modular devices is 7XXB2, for axampla,
7882,

Hardware Characteristics of Madular Davices

A modular dawce abvays consists of a base module and Dpf{onaliy of sxpansmn madules. The modilas can he
chosen io hardwera Thase
 Module size

Typa of consiniclion

Mouniing of the on-site opsralion penaf

Leyoud for design) of the on-site aparation panse!

« Inpul and culpu! module

Flug-in modufes E
The modules are available in 2 siies:

< Base module {173 of 1910} R
+ Extension module {1/6 of 19 in) .
The devices ane avallable In 3 designs:
v Flush-mouniing devices with on-site operation pans! fii{ad directly on the device

»  Surface-mounting davices with infegrated on-site operation pensl

+  Surface- mounling devices with defeched on-sfls opsration panel

‘The en-site apstation pansis of the hase modufes cen be sefected from 3 varients:

« With 8 largs display, keypad, and 16 Z-colored LEDs

= With @ small dispiay, keypad, and 16 2-cotored LEDs

« Withou! & display, withou!  keypad {standard), but with 18 2-coforsd LEDs

The on-site operation panels of Ihs sxiension modulss can be selecled from 3 varfants..
+ With 18 1-colored LEDs and 2 Key swilches

+ With 18 Jcolored LEDs

1 Withot! display elemants

The base module afvays conlains the central processor board CP2UNVEPI00, the power-supply module PS201
and an input and outpll module IOEXX,

The extension moduls contains en input and audpud mediula 102XX o 8 plug-in module assembly with integrated
powar suaply GA202,

The 1% extension module in the 2*° device row ahvays confalns the power supply module PS203,

The plugein maedufos are avallable for variaus sppiiceiions. Tha foifowing plig-in moduiss can be instalied in the
bass module of in an exlension module with plug-in moedule assembly with integrated power supply CB202:

+ Communivation module

¢ Megsuring-lransducer medule

Hardware Characteristics of Nen-Modular Davices

A non-mogular davice afivays consists of jus! one module (1/3 of 79 Inches}t and cannsl be expanded with
expension modules (176 of 18 inches), These herdvars characlsistics are:

r Module size: 1/3 of 181,

~ Type of conslruction: Flush-mounting devices with or-site opsration penef fitled directly on the davice
The on-sfio operalion pensls can bs chasen frorm 2 varianis:

» With a large display. keypad, snd 18 2-colored LEDS

= With a smafi display, Keypad, and 18 2-colorad LEDs

The moduls akvays confains the ceniral processer boerd CP100, the powsr supply module PS101 and an input
and output medula IO10X, The Input end output module 070X includes the lerminsls for current end vollage
transformers.

Optionatly, the moduls can be equipped with an addlions! inpu! and oulput module 10110 for sxira binary lnputs
and outpuls,

The piug-in modules are availzble for various spplicetions. Ths following plug-in moduies can be inslalied in

ihe modufe:

+ Communication modiies

v Megsuing-transducer modules

SIEMENE TYPE TEST Edition o3

Energy Managament Divislon Date 20150803

Digital Grd Product #amily SIPROTEG 5, V67 Report TS0316.00%
Sheet a.2-4

Tange of validity

AR hardvars lype tests ware perforted &l varicus combinations with sit modulss of the SIPROTEC § platform,
Tharefors eil realized devices were coverad:

SIFROTECE

Functional descripfion of boards for modular davices

Module Funeficnal description
P03 Fowsr Supply Busrd fot the 2™ device row, (DG: 24 VA48 V or 60 V10 250 Y
and AC: 100V to 230 V), mounted in 18 19-inch slze hotrsing
CE202 Plugn module assembly, Iacluding an addiional power supply, (BC: 24 VHB Y
01 60 ¥ 10 250 V and AC: 100 ¥ 1o 230 V), mounted In 1/5 18-inch size housleg |
CP200 Piocessot {Single Core CPLUY Board, mounted into the front cover of the 43 19-
Inch slze housing, different varisnts for the aviabls device designs
P30 Processof {Dual Core CPU) Board, SD-Slot, mounted into the front cover of the
13 19-Inch slze houslng, different variants for the aviabls devica designs
lo20t input Qutput Moduls, 4 current inputs, 8 binary inputs, 3 binary oulputs,
reduced assembled variant of 10202
10202 input Output Module, 4 current measutlng Inpuls, 4 voltage measusing inputs,
8 binary inputs, & blnary outputs, mounted [n 1/8 or 1/3 18-inch size housing
10203 input Output Module, 8 curent measuring Inpuls, 4 binary inputs, 4 binary oudpite,
mourtad in 16 15-nch size housing
10204 npit Dutput Module, 10 binary inputs, 4 binary outpils, 4 power refays
{or controliing 2 motors, mounledin 1/6 19-nch size housing
0205 nput Cutpirt Module, 12 binary inputs, 18 binary owipuls,
mounted In 1/ 18-inch eize housing
10206 Input Output Modute, 6 binary inputs, 7 binary outputs,
- mounted In 1/ 19-inch size housing, reduced d variant of {0205
10267 laput Output Module, 16 binary inputs, & binary oulputs,
maounted kn 15 18inch size housing
10208 Enput Cutpiet Modute, 4 eutrent ing inputs, 4 voltage L
4 binary inputs, 11 Hnary outpuls, mounted In 13 of 16 18nch size housmg
10208 Input Gulpul Module, 6 binary Inplte, 4 High Speed Outputs,
mounted in 1/5 19-inch slze houslag
laz210 Input Output Module, 4 current meastiiio fnpuls, 3 voltage measuring Inpuls,
7 Hinary oulputs, 4 high-speed transducer Inputs currentivoltage, mounted in ¥8
18-inch elze housing
Q211 Input Dutput Module, & voags measuring inputs, 8 binary inpuls,
mountedin 1/6 or 1/3 19-inch size housing
o022 Input Qutput Module, & binaty inputs, 8 high-speed transducer nputs
cuttentivoltage, mounted in 18 193hch si2e houslng
Input Output Modidle, 4 cuirert measuring inpuis, 4 vollage measwiing inpute,
2 binary In-puts, 5 binery outputs, mounted In 18 of 13 19dnch size housing,
reduced assembled varlant of {0202
10218 Inpit Output Module, 4 cutrant measuting lnputs, 4 voltage maastfing inpuls
[designed for & measusng range up o 7.07 V) B binary inputs, € binary cutpuls,
| mouated in 145 or 1/3 18-nch size housing
10230 Input Module, 48 binary inpuls, mounted in /8 19-inch size housing B
10231 input Outpul Modute, 24 binary Inputs and 24 binaty oulpuls 3
PR Process-Bus Modute, 7 LG Dupfex Interfacas of which 1 is a service port, mounled
in 15 15-Inch size housing

SIERMENS TYPE TEST EdHtion 03

Energy Management Divislon Date 2016-08-03

Dighal Grd Product Family SIPROTEG §, Vo7 Report T50816-001
EBheet 0.2-5

Range of validily

Funcfional description of boards for non-motular devices

Board Functional descriplion
10101 Input Oulput Board, 4 cument inpuls, 8 binary npuls, 6 binury outputs,
reduced assembled variant of 10102
o2 Input Oulput Board, 4 eurent inputs, 4 voltage Inputs, 8 Blnaty inputs,
& binary outplds
0103 inpist Outpll Boaid, B curten! ihputs, 4 bf&afy inputs, 4 binary culpuis
10140 inpt Qutput Board, 12 Sinary nputs, 7 blrary ovipuls B
F description of plug-i modufes for modufar devives and for non-madular devices
Plug-in module Funclional descripfion
USART-xx -y EL Sedal communication module, eleclrical connedtion
HSART ' YFO Setlal communleation module, optical conneciion
LSARToodLDFO | Senal comwmunication module Tor long distances, oplical connection ]
ETH-0 V261, Ethernat meduie, electrical conhaction
ETH-xx-2F0 Ethernet modute, nplicaf connection
ANALCAAEL Measuring-transducer module
ARC.CD3FO Arc Protection moddle i

——

Valld for aif firmware and DIGE} verslons.

! 2 fattars, nlqus cade of the Hodule o protctcods ot ths davica
2 1 = 1 channsl, 2 = 2 chagne!




CIERAEMS TYPE TEST Edition 03

Enargy Management Divislon Date 2016-08-03
Digitat Grid Product Family SIPROTEG §, V07 Report TS0816-001
Sheet 0.3
Scope of editlons

Edition Dale Modificalions of supplements compared {o tha farmer ediion

1 2016-01-08  Firstedition for SIPROTEC § Platform Version 07 with devices and boards
according “Range of vaidiy"

2 2616-07-21  Second edifion for SIPROTEC & Platform with updates regarding V7.30
release (10210, naw lest repos)

a 20460801 Third edition with update regarding IP-Rating (IEG 60529)

SIERGENS TYPE TEST Edhion 03

Energy Mahagement Division Date 2016-08-03

Dighat Grid roduct Family SIPROTEC §, V07 Reporl TS0B76-001
Sheet 241

Qverview of external test fabs and test reporis

EMC Test jab Test report rumber

PLE 100502

PRO EMV Labor Strausberg GmbH PLE1D0621
(Dakks; D-PL-12052-01-00) PLE100720
Garzeuer Chaussee PLET01213
15344 Strausberg PLE1D2H4
Germany PLE110116
PLE110117

; PLE110204

For more delails aboul these reparts sas FLE110501
“Teehnfeof Statement in secordance with the EMG Directive 2004/108FEC PLE110825
inclusive all moctfications” PLE120513
by PRO EMV Labor Strausharg GmbH, daled 2075-10-18 E[E:g?g%
PLE130105
PLE130216
PLE120601
PLE130807
PLE130809
PLE130002
BLE13002¢
FLEI31210
PELE140415
PLE140508
PLE$4D811
PLE140818
PLE141704
PLE150810
PLE150818

Eurofing Frodust Service GmbH

{AZLA: 1983.00  Dakks : 0-PL-12002-01-00) GOM-1507.4895.-EE02-V01T

GOM-1503-4617-EE0TL-VOR

Slorkower Sir. 38c GOM-1604-555G-EIDTGEN-VO1
. 15526 Reichapwalde
Germany
SHEMENS TYPE TEST Edition 03 SHEMENS TYPE TEST Edition 0
EnergyiManagemert Divislon Date 2016-03-03 Enetgy Management Divislon Date 2016-08-03
Digllal Grid Produst Family SIPROTEC 6, Vo7 Report 1808146001 Dighel Grd Froduct Family SIPROTEG §, V07 Report TS0816-061
Sheet 04-2 Shest 04-3
Environmental test {aboratories Taest report number
Product Safety Tests Test report number
AUCOTEAM GmbH Berlin GRAZ 08
(Dakks: D-PL-18102-01-00) 6883 /08
Storkawat 5ir. 1152 6884708 .
10407 Bedin 8895708 Ps
Germany 672002708 Institite for Internationat Product Safety
7156/09 {Histed In ALPHA and LOVAG register under identity Number D G1) 1001785
7352709 Profiabotatodum Sonn 1001770
7783710 Heln-Moglier-Stz. 7-11
7779410 53145 Bons 1001773
’ et 7826.01/10 Germany 1001774
or more dslafls sbaul these raports see 7820.01 146 1001775
“Tachnical Slatament on environmental tests according JEG 60068 and IEG 7828110 1001777
602855 762/10
7827.01110
by AUCOTEAM GmbF Berlin, dated 2015-10-15 TRIT.02/ 10
Biz2 /10 ONV GI. — KEMA Test Lab 1250-15 Vi
8325/ 11 (FvA 1218)
9291112 Ulrechtsaweg 310
g?g; g 6800 ET, Ambern
a76012 The Nelhedands
9830712
s Eurofins Produel Service SmbH
60347 13 (AZEAC 1983.00/ Dakks : B-PL-12082-01-D0) GOM-1411-4316-SECO27N-VOZ
008937 13 Stotkower Str. 388 GOM-1411-4317-SECD2TN-VOS
10084713 15526 Relchenwalde
10077.02/ 43 Getmany
10134713
10478.01 144
10478.021 14
10569/ 14
118051 15
RST Rall System Tesling GmbH Analytic test of matesial
Umnwedlpriifiabor P5O-08-0057 Prifiabor Helmut W. E. Ladamann:
(Dekks: D-PL-11012.01) P50-09-0102 Labor far Inshiumantelie Analyiik 5820
Walter-iGelnow-Ring 7 P50-10.0411 Heindch-Hertz-Str. 16
16761 Hennlgsdarf PEO-15-0151 23500 Ratzeblrg
Germany P50-15-0376 Germany
120 P80-16-0238
Labor far L and Werk o 5 UL ! GSA Cerlification
(Dakks: D-PL-11034-01-00} 154710 UL internalional Getmany GmbH
BA263 Natklsantury Repornt Reference for medular
Transportation stress tests Germany devices:
File E184016, volume 1, sechion 16
SGUS 10041501
Senvicecenter Umweltsimulation 100416-01 Report Reference for non-modular
{Dakks: O-PL-11195.01-00) davices;
reidetherger Str, 20 Flte E194016, volume 1, section 22
01189 Cresdan
Germany
VDZ GmkH ' oe0410
{VDA authotkzed) 20141030
Giselherslrafie 34

44318 Dortmund
Germany
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RIERMENS TYPE TEST Edition 03 SHEREENSE TYPE TEST Edilion a3
Enargy Management Division Data 2016-08-03 Energy Management Civision Date 2016-08-02
Digitat God Praduct Family SIPROTEC 5, V&7 Report TS0B16-001 Digitat Giid Product Famity SIPROTEC &, V07 Repoit TSEE16-001
Shest [+X:] Sheet 861
Table of confents
Technical information; Technical data
Item Test Sheet
Descripth 08-
Manual Egition ° General !
1. SIPROTECE 61 Standards 1
Scmuzgarsle German 1 Ratings at referanee sonditions 1
Prodisktinfarmation Bastatl-Nr. CE3040-B6000-C001
11 Burden / powst consumption 1
2 SIFROTECS AR Cunrent slrclits 4
Protection Davices English 1141 Protection fransformer Inplts 1
Product Information  PattNo,  CB3006-B5040-C0D1 1142 Instument ansformer inputs 2
112 Voltage circuils 2
3. SIPROTECS 113 Auxifiary voltages and powar consumplion z2
104 Binary inputs 3
Hardware German 1141 Salectable pickup threshold Uangey (with DIGSI} 3
Handbuch Besteli-Nr. G53000-G5000-C002
4 SIPROTECS 12 Limits of aperation 3
Hardware English 1.3 Switching onioff 3
Manual FarlNo,  CB3000-GS040-C002 14 Temperature 4
5 SIPROTECS
Betrieh German 15 Frequency 4
Handbuch Bestefl-Nr. C32000-G5000-C003 z Product safety tasts 5
5. SIPROTECS 21 Insutation 5
Operating English 211 Clearances and creepage distances B
212 Dielectic fest &
Manual PartNo.  C53000-G5040-C002 213 impulse vollage withstand test T
7. SIPROTEC S German 2.2 B
Gerdtehandbichar 224 Protection a‘g::pst electrical shock .
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g5h £E AL Energy Automalian Report TS0816-00%
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8RES| . 5= it %
23 § -Z : E s fe
§f 8t sg it At
e H §F i 8% Appendix Al ; List of used standards
g g
£ 3y iEE Ew Ev
RS §:2 3 § ¥ E Froduct alendards | Date of issue Ceacription
E3EG H % 5 33 I8 1E6C 62551 i ‘Moaswing rekys end pretestion squpment — Far 1 . |
28 g gt (EC 60255-5) veplaced by [EC 602651 Mersuring 1obays and piotactl ot~ Pact i
EC 8087021 1888 Tolecantrot squipmant and systarms ~ Parl 2: Oporating condions — Section 12
Poer supgly ond olectromegastic cmwpzmiy
JECEI0M01 2010 Sataty for aloctrical cantrol, and
Labotalory 50 ~ Pert 1: Genaral mquumn:s
g HEC 808251 2014 ‘Safaty of laset products - Part & Equipmont classification snd raquiremants
£ . IEC 606252 018 smw fater produds - Part 3: Bafaty of opfical Mre communication systoms
= =g g 1EC 61650-2 203 Part 3 Gamarat
g s g ;g. wqwmmenB
£ £E W (2EE Std CAT.80 2005 1EEE Standard for Relays and Relay Systems Assaclated with ElsctikPounor
a £ i3 Apparsios
& E f 1EEE 5ld C37.90.1 012 1EEE Standard for Styps Withstand Capablity (SWC) Tusts for Refays and Relay
2 .; Bysterss Atsaciatad with Eluchic Powor Apparatus
8 EEE SidCare02 | 2004 JEEE Standard for Withstand Capabliéy of Relay Systoms to
=58 Radatod o T b
UL 508 2007, 17" edtion Standed fot industriat Contol Equipment
C5A G222 b, 14-13 | 2018 Standard for Industrial Control Equipment
M Ganeric standards | Bate of fasue Desotption
2 1EC 51600-3-2 2014 Ekectramagnatic campabiblBy EMC) - Part 3-2:
N [ hmits — Limits Far hatmonic cument omisstons.
g B {equipmant bput cumant 16 A per phass)
- = {EC 61000-3:3 2013 Eloctromagnetls compatiblEly (EMC) —Parl 3.3:
u Limits — Limifation of valiaga chitges, voRage fuctuations snd Fcker in public
g tow-usltage suoply aystoss, for squiprant with mted cumart ST A per phasa
. B and not subjact to conditlanal connection
[ g EC610006.2 2005 Edoctromagaoti compatilfty (EMC) - Part5-2:
¥ o Cenerle standards —immuridy fas Indasbial anvitonmants
W a ECE100054 G0t (Eddion 2.1) Ekctromagnetic compathbiity (EMC) - Par 5-4:
% = IF Genarke standards ~ Emlsslon standard for indvsirial spsironments
E e By v E ECEIN0ES 2018 Ehoctromegnetic compatibiity (EMC) - Part 8.5:
[ RS £8 Gepatk standatds - dmmunity fof povwo station snd substation environmants
¥ |3:2 83
H 8% § !5 Standards for Dateoflasus ‘Deseription
o £ 5 @ é Te testing
-2 § I£C 80038 2009 1EC standard velloges
% § = ‘: 1EC 60068-2-T 207 Etvitanonol testing — Parl 21: Tests — Tas| A: Cold
Tww W 80086 2.2 007 Erronmantal tasting Part 22, Tasts. Tust B: Dry hest
FEC £0068-2- replaced by EC 60063-2-78_| Bask prvivenmorial fosting — Par 2 Tests - Tost Ca: Dainp hest, steady state
{EC 60066-2.6 2007 Erdconmantal losting — Pad 2-6: Tests — Tasl Fe: Vibration (slousokdaly
1EC 60068-2-14 2008 lesting ~ Past 2-14: Tests ~ Tost 1 Changa of tamparatirs
- 1EC 60068227 2008 Erveormantal 1eting - Pat 2-87: Totts — Test Ea and gukdance: Shack
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a’ » E 1EC 60058-2-30 2005 Emvironmental festing —Part 2-30: Tests ~ Test Db: Bamp heal, cyelic
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SIERMENS TYPE TEST Edtion 03 SIEREENS TYPE TEST Editin 03
Energy Managernsent Division Date 2016-08-02 Energy Management Division Date 2016-08-03
Energy Automation Repart TSDB16-001 Energy Automalton Report Ta0816-001
Frogust Famlly SIBROTES §, VT Product Family SIPROTEC S, VOT
JEC 60066243 2002 Emitonuriertal Losting - Pact 243 Tosts Tost Kk Hydrogan sulphida test For §
vontacts end conn {EC £9000-4-11 2004 Electromagnatic compatinlity {EMC] - Pan 4 41; Testing and measurament
G 60068.2.60 018 Part 2; Tests ~ Test Ka: Fiowing mbced gas comasion lest :::;qu ~Vakage @ps, shatt intemuptions and veltage variatons mmundy
00682 8 Tonte o
' 278 2 Pait 2:78: Tests — Test Gab Darts boat, saidy £ale 1EC 61000416 T EictomagnaSe campuiifity ENG)— Par 310 Tesling and weszuumont
{EC 600BE-3-3 1991 Envianmeltei {astir; pait 3: guldance; salsmlc tost methods ot equipments tachnirias = ¢ Enruniy to coatucted, camman mode distucbances Inthe
(EC BU2SS5) vaplaced by IEC 6025527 | Eiactrical Rolays ~ Part 5: Insulabian coorination for measuring rolays and #roquency ""Wﬂ DHM" 150 kHz
Pratection squipment - Requirements and tests 1EC 63000447 008 Ehctramagnatic compatitifty (EMC) - Pt 4-7: Testing and amsueiment
GEC 6025511} tuplaced by IEC BU235-26 | Moaswing rakays and protasion oqulprbrd = techniquos ~ Ripplo on 6.2, kput powsr port fmniunity last
Pat 11 Voliao dips, short infornuptions, veriations and dpple on aundiiacy power 1EC 61000415 Ol Eloctiamagnatic compaBbilty (EMC)— Part 4-18; Testing and measuroment
stpply port tochriques — Demped ascHistory wava immunity tost
IEC 80255.21-1 1888 Etctrical tafays; pan 21: vibmtinn, shock, bump and sefstuk tests on muessting IEC §1000-4.20 2000 Ekciromagnotic compatiiity E1AC) - Pert 4-28; Tosting asd meastramant
setays and polection equipment, seclon ona: vibrationdests shwsakdal) lochnlquss —Votiega dips, shart lntemuptions and voRage varkbons on d.c. npld
(5C E0255-21-2 1908 Edoctrieal rotays: porl 21: vibration, shook, bump and sslsim bosts on mossarng paviat parl fmmunky tosts
saleys and prefoetion equipment, sucton by shock and bump tosis CISPR 1 2018 Industeal, stlsntific kEpinant ~ Radko
1EC 56255-21-3 193 Eloctrical retays: parl 21: vibmban, shock, bump and sefsmic lests on measaring charactoristos - Lkahs ind o of musmaamant
elays end prolection equipment: saction 3: selsmile lasts CISPR 72 2006 Informatian techaatopy equlpmant - Redio distorbance charsctaristics — L.
FEC 50255221} relacad by [EC 8028526 lasts - 1 Mt burst y and mothads of mepsiwement
(EC §0255-22.2) raplaesd by [EG 525618 tasts discharge lests
(EC 60255225 raplacad by IEC BI255-26 ~ Resditod Gormen standuds | Date of Issua Description
(IEC 50256224 rapizeod by IEC §0255-26 b Immimity test VDE 0435301 2015 s B 204 Allganels
- —
18O 80255225 replacad by IEC BU2SS 26 | Eiopuealdsfetbance feots - Surge imminly Lest VDE 0425300 w010 Hossrutis nd Schuszeineliurgen- - Tl 300; Mllgartalne Anfordsnungen
GEC 60255-22.6) suplsced by IEC 6025536 | Immunity Lo condactad distubonces Induced by raeds frequency fssds Camesponds to IEC 60255
(EQ £0255-22-T) reptaced by IEC 60255-26 —Pait 2.3 ks for L amd VDE (425320 014 Massrafais und “tail 320
protoction squipmont — Pover frequancy Immunlly tests glektiamagnelische Vettraglchiol
GEC 50265-26) ropiaced by IEC B0255-26__ | Elertiamagnatic smisslon tasts for munsuring refys and protaction aquipment. Comesponds to EC 5025526
|EC 6015526 Eo) Wsaving retays and protortion aGipeert - Pan 26! VDE 0435327 094 Messtelals tnd Foltsa7: &
Elertmmagnatc contpabblity requitements Produklsicherheil
{ith seterence o JEC 61000 and CESPRY Comasponds ta IEC 8026537 ,,
1£C 6025527 2013 ‘Measiring reisys and proluction euipmant — P2t 27: Product safsly
IEC 60529 213 Dagtass of protaction provided by anclosies P cads)
(EC 60547-5- 2008 Low-voltzgo swhchgaar end cantroigesr —Part 5-1; Control cheil tovices and
awitching slomonts — Elestamachanival ontral ditcit dovicss
IECEH3t2 2007 Progremmabls controbots — Part 2: Equipment requiraments and Lasts.
ECE1140 2005 Protestion lgalnst aloctic shock - Comman a3poets for Instalation asd
Bquipror
JEC 618101 2018 fays —Pat t: N
ECEI00-4.2 2008 E;ec{mmmm:aw-m(mq - Patl 42 Tnsn»g ond messurement
acheiques g% fmenunity test
JECE100043 2010 Erectomagnetic compatbiity (EMC) — Part 4 Testing and mazsuremect
el Radisiet, mdi-fregy 3 tost
HEC BI000-44 w012 Electromagnetic compatibilty {EMC) —~ Part 44 Tosling and madstrartent
acheiques - Eloctrical Ins! trnsloniurst knmuneyy tasl
1EC §100043 014 attenaghotic compatbilty EEMCJ —Part &5: Testing and massutamenl
zachriquss — Surgs murdty fasl
G 6100045 2013 Ehcitoragnotic compatiblity (EMC) — Part 46: Tesling and measuramert
tochniques ~ bmmurity to conducted dislubances. Induced by radio-oquenay
flakds
\EC 8100048 2609 Elostromagnatic compatiblity (EMC; - Part 4-0; Testing and measuremert
tachibquos - Powar ftoquency magnotic fistd Immuntytesl |
{EC 6700048 2001 Elctiomagnatc sompalilisy (EMG) - Patl 3, Tosting snd measuromont
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I T TYPE TEST Edition 08
Divielon Energy Monagemenl Date 2016-07-15
Digitat Girle Gvercurrant Protection V67,30 Report  TS0716-061
Shost 8-82
Surmimary
1.20 49 Thorms} Overioad ProtecUon 1phase

1204 Spacificatlons

- YOE 0435
.+ IEQIEMBO255-1.llem 7. Annex A, B

Test caniion/Tast valuss:

Pasraisslva toieranzefLimiing velrey:
1207 Plekupthrashold k* iH

Teat condition:

Teal valum:

Permiasivo tolorancalLmiing values:

VestiisiltaResmerke
1203 Thermal 8ms constanl
Test condiion:

Test values:
Tesl reautla/Rametks!
Therime] werning stegs

1204

Test condition:

Teat varles

Teat resultaRemarks:
1205  Gumenl warning stage
Test contian:
Test valuea:
Test resuitsRemarks:
Lee.6 Mexltmutn therimet cament

Tost conditlors:

Test values:

= OfLcalal
+max
=+ ol fmax

cainlation methad
- Mordes Ry
- Modus r-imax

k' Fector escording ta FEC 602558 or VDE 0435 13013

k= Imax/irated
6,10 k< 400

E=0.10, 1.00, 4.00

52 2% oF 10mA ot irated = 14
o= 2% or S0mA e Irefed
clirss 2% oo, 1 1EC 2658

Fl=2%

s, 1 BODOCS

1 = 306, 100z, 60000

function comect

wamie-Arp
% s Fwartrs 100%

wavam = b1, F0%, 00%, 100%

Punction eoect

003 hated . wam _ 35,01 hited
bwam =0.03A, 054, 54, 104

funation comest

0.03 bratod _ bmox o = 1000 fieted

A6 g = 1.8A, Z.5A, HOA

Divtaton Energy Monagomont
Dightal Grid

TYPETEST Edillun
Dals
Ovarourrent Protection V07.30 Ruport
Shest

[}
2076-07-15
T50746-004
a3

I TYPE TEST Sditon 08
Blvislon Energy Monagemeant Dato 2016-07-15
Digilal Grigt Ovarcurrent Protsciion V07,30 Repert  TSOT18-081
Shast 5-84
Summary
1.21 48 Unbalanced-Loud Protocion
1214 Spacifications
. VDEBS
- |EGrEN 60256-1, itom 7, Annex A, 8
© RGN 8255151
1412 Thermat charecturistics
1243 Mexcontinuously parm. 12
Test condiian: A% H-30%
et vatuea: G%_12:30%

Potmmlesiva toleranselLimbing values:
Toat resultsRenarks:
1204 Unbalanced fond fustor
Test condilen;
it values:
Test sesltRemarka:
1216
Fest conditon:
TFeat valves:
Test resulinRemarks:
1218 Thme dalays
Test condition:
Test values:
Pesmissiva tolarohooi Imilng valaes:

Test sesulteMemaria:

£5]= 3 % ot acting velue
o3 mA atirsted = 1A
o 15 mA el frsted = 5 A

151 3% of setting vohie
ot 3 mA i rated © { A
o S mAelirmed =5 A

105 _K_ 10008
varioos aetings

funation coerest

Coalirg tima thermal repiica T00a! som

032 TCooldor - 500005
vadious seflings

Furectlon coarect

edtted 1o the Inherent sperating times
BOLs . T= . 60008 or=
{5t § % of eetiing valon or 10 m3

bl 4 %or 10 me

»w,ms;i‘.i;:._,,,,.i

Testipsulioflemake

1207

ropot ratla

‘Tesst ecadition:

Tem valiiss

Tew reatdtaiRemarka;

+.26.8

Tripping tims charactarlstics

Test condillan.

Feut ymliren:

Permiszhva folorancelLinting values:

Summary

hmstion comeet

drapout ireshald operale ralic
% 7 9%

7= 50%, T0%, B0%, BU%:

Rumction et

k= Imaxiirated {iRC 2558y
0.10< ke 490

1= Tis constant
300 ¢ _BO0ODS

with mnd without pretond

tripping limes t
Feull -1, Modus +-max

011 4= i
= 303, 1605, H000Gs

Blx 3 %or s
ciga 3 % ot 1o IEG 2664 for Uik - treled) = 125

Il 4% (reded){bprei fratedt) 3}/ ({8 e 1Y) fer IR Treted . 8
et reulisRemarka: lintion Gorest
bl< 2% or02s
X3
rE
FE
i
T TYPE TEST Edltion 08
Division Energy Managoment Date 2016-07-15
Dlgital Grid Ovarcurrent Protection: ¥07.30 Repert  TSO0718-001
Sheat  8-85
Summary
122 60C Gurrent Unbatanse Pralastion for Capacitors 3-phase and 1-phaze
224 Specificalfons
- VDEORS

322
EXI% X

12222

pE

- [ECITHN BOZ55-1, lam 7, Anna A,

- EEGEN 80255161

Fickup values
Feat condilon:

Toal velues:

Permissive tolerencelLimRing vaires:
Teas reauiRamarks:

Drapeut retie

Teat condition:

Test vities:

Permlssiva tolerancar hriting vohses:

Feut requiafRemarks:

Pickup times,
Test eorulition:
Test valuea:

Poanisslve tolegancart imiting valuas:

Teat rasultsfRemarka. 1
25 ma + 00T at 50 Hr
20 ms + OOT at 60

Time delaye

Testgondition

Teatveluea;

Peimissive (oleancell Imitlg vaiires:

Currenl Unbalahcs Piotection, I>ate

0030 Trtad = b = 35000 Juted

freted = 50 Hz, B0Hz
6,030 kated ;. 8= - 35.000 fraled

Fs 1 % of selting value or 0,005 infed

Bl 1% of seltlng value o ©.005 Inted

aae Hem 12,2,
ascfem 1.22.2.1

085 or t6 mA {Trated JA, nonamalive CT)
of 75 A {irated SA, noo-senefive CT)
or 0.6 méA {froted A, sersitlve GT)

o 2,6 MA {trsted BA, sensitive CT)

085 of 5 A firated A, poc-aenshivs GT}
or 75 ma (rated 54, non-senstive CT)
or . m {frsted A, semitve CT}
or 2,5 mA {frated 5k, semsitive CT}

son tom 1.22.2.1

Hirated = & 4f liated = 2

EppFO.
25 ms + 00T st 50 Hz
22ma + 00T el60Hz

adifed tothe iherent opereting tmes
06005 T2 60,0008

= 1% of sefting value or 10 ma

~
\“‘v\;\\}\ ™
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TYPETEST Edition DB
Divisian Enargy Waneganent Data 2018-07-15
DigHaf Grid Overeurrent Protaction V07,38 Roport  T50746-004
Shest  B-86
Summary
Teal reulte/ ek 1111 %h o setting volae or 18 s
,IE REEEE TYPETEST Editior 108
DBluiston Enorgy Mansgement Date 2016-07-15
Digitat Gdd DQvercurrant Protection V07.30 Report  TS§716-001
Shest B-88
Summary
12325  Operets delay
Test ecndlon: sce e 1.23.2.1
2 threshold
Test valuss; 00037260009

Parinsiva oterancellimiting valu

Tes! realis/Remarks:

-t % of softing veluo ar 10483

_ 1% of setting valua ¢ 10 ms.

TYPETEST Edition 08
Division Enorgy Management Date 2018-07-15
Digila! Grid Ovarcutrent Proteclion V7.3¢ Repart  TSO0716-004
Shaet B-87
Sumrary
1.23 57V Voltago Differentiat Prolection for Gapashera

1231 Spacifications

- VBE B35

- BCENBAZES1ten T, Anner AR

1232 Vollage diffarential *stegs
12320 Pickup valuss

Test condiion:

freced = 50 Hz, 60T
Permissive tolesans o/l imRing values:
Teut reavitafRemerka:
123,22 Dropost rtle
Test condition:

Tost values:

Perissive taterancell imiting valvea:
Tent resulia/Remarks:

12823 Plohup times

Tesl condifon:

Permissiva toferanceLimiling values:

Test resoln/Remarks:

12224 Dropout dmen
Teat condiion:

Penmissiva toleraneailLimiing values!

Test resutte/Remarks:

iy

Q005 p.t threshold vedua, 1000 pic

{eecontiny Voltags Beshold 2.0.2 V)

1 % of wedtlry wilue or 0.05 Y

+ % of setting valua or .05 Y

sew tom 1.23.21

95 % of Theeshold value or 0.15 ¥ o 50% of Thieshold (for secondory valtage
thresheld - 0.3V)

0.5 % of dropout valus or .05 ¥

0.5 % of dropod vaiim o 0.05 ¥

seaile L2321
12 reahetd

togrer,
30tas + QOT @t frated
27 ms +00T &t freed =60 Hz

Leppron.
30 ma + 00T w froted
27 ms + 00T at freted = G0 Hz

3se llom 1.23.2.1

topprat,
s + QOT & Irstet = 5014z
18 ma + 00T o frodod

tay
Zrims 4 Q0T o fated = 0 Hz
18 ms + 00T & fraled

z R TYPETEST Editton 08
Division Ensrgy Manogement Dats 2816-07-15
Dighat Gdg Ovarcurrant Protection V07,58 Report  TS0716-00%
Shest B-8%
Summary

1.24 BTG CapsoltorBank DHTersutisl Prolection
1241  Specificatians

- VDEOHS

- IEG/EN BO2ES-1, iem ¥, Annex A, B
1242 Ganeraltestconditions

Boaver? &0 Hz, 10 Hz

1243 BDIFF

17634 Opmreta curva

124944 FDIFF Theeshold
Teat condiion:

Permissivs tolecsncelt inting vaiues:
Test resuits/Remaris:
124942 WEHFF Siope
Teat candlon:
Teat resulk=Remarks:
124363 HDIFE Infersaction { frost
Test condldlon:
Yot estliaiRemaks;
124314 LDIFFSlopa2
Teat coaditon:
et resultaiRemerks:
124345 1DIFF Intersection 2 Irest
Test condifion:
Test resultaRamaris:

12432  Stastlng detection

124321 Threshold stastup dedestion

Test condiion:
PatrrlssivatoteranedLbubing volues:

Tes! resulta/Remarka:

1TA.BA

205 = Vo = 200
¥ 2% of setfing velue

P<2%

0,000.0,80

confizmed

000 2 Pggn = 500

canfmert

02512065

confimad

100 - Mt - 2008

confirmed

0.1 - ey 26
[~ 2 % of sslting valaa

Arez%




DHvislon Energy Monagamanl
Digltal Grid

TYRETEST Edlden
Date
Ovarcurrent Protection V07,38 Report
Sheet

08

2016-87-15
T&0T16-001

8-

12434%  Fecterlncrassing char,
Test sonaiion;
Test resUitaRemiarks;
\24873  Hex pem Stastme
Teat eondition:
Parmizsiva olerancell miting wakies;

Teot renlilioMesnnrks:

12438 DO offset datection
1240934

Faster increasing char, DG
Test condifion:

TeatiesultaRemarks:

$2434  Ext.feuitdsteclion
£24.34.4 Threshald of add-an Webllz.

Testcondon:
Permissive taferanceLimiting vl
Tost resulla/Romirks:

174342  Tenaof add-on atabilz,
Test aandtion:
Permissiva tolesancell Imfing voles:
Test resufisHemurky?

1243448 Cressbikime of sdd-on stabiliz
Tesd conditian:
Parmissive tolranseiLmitiog veiies:
TeatresulsRemarks:

$2435  Dropout ratla
Testooadalon:

Fomisalve tolaancel initing valu

Tesd reaulisRentnrks,

Divistan Energy Managemont
Dbighsal Grid

Summary

1.0ta 5.0

continned

0.3y T. 18003

1 % af setfing valeo & 1013

F9 1% of seting valus ex 30 s

18150

canirmed

108 = Wl 20.00
Bl 2 % ot setling valug

Fl=z%

0603 T: 5008

. 1 % of metfing valus o0 10 ms

[ 1% of mstling velea e 10 s

040 e, T: 2008 =
5= 1% o setting vl o 10 ms

F1- 1% o setling voltie & 10 me

sea e 1.24.3.1.1
1ea &Y

roa, 07

TYPETEST Edition
Date
Overcurrant Protestion VO7.20 Raport
8haat

:L:}
2016-07-16
T50716-801
692

42444  Dropout dmes
Teat condilen:
Teat values:

Prersieatve tolarans e imiting vefues:

Teat reatilaiRemerks:

12445  Thne detuys
Teat candtion:
Tost values:
Parmizsivalolermacelt imiing velaes:
Test 1sultsRemarka:

4245 Frequeney Opersting Range
Frequency manual Update!

Test reavits/Remarks:

Summary

soe lten 124,41
son Kem 124,43

1epprax.
20 18 + QOT ot 50 Hz
28.ma+ GOV ot 60 Hz

eppra.
28 + 00T at 506z
28 m= 4+ 0GT at 60 H2

edded toWa fiharan: operating
000s: To: 8000
b= § % of nelting valus o 10-ms

B 1% of eeding valve or {0 ms

16 Hz to 81 HL

conlinnes

T

W

e
e

oo

: TYPE TEST Ediion 0B
Bivialon Energy Management Date 20180716
Bloltal Giid Qvercurrant Protection ¥7.28 Report  TS50716-007
Sheet 891
Sumimary
12438 Oparating Times
Tess condiian: weailem 124311
Test values: Ulrs = 3, Py = 7
Fermisahia tolesar il Bafing values toppros,
23 ms + 007 at 501z
30 ma + 00T &t 0 Hr
Vet estituiiesrrivks: {oppron,
23 ma + 00T ot 56 Hi
2Mms + Q0T ol 63 Hi
2437  Dropout émes
Teest conddion: eoa item 1.243.1.1
Test values: et llemn 1.243
Premissive totersnoed g vafues: t appros.
208'ms + 00T ot 6012
28 ma + QOT ot 80 H7
Feat resultwRemtis: tay
20108 + GOT &1 50 Hz
28 ma + 00T m 50 Hr
1244 LDIEE fast
12441 Threshold
Test eendiion: 5 - Mgy - 358
Permissiva tolerancail batting valies: %} 2 % af setling value
Test resullaRemarks: ezt
12442  Propout rutle
Tezt conditlon: soaom 1.24.4.1
Peimlssive jalerencelLimiing velugs: rendt.l
Test resulaiRonra; Foo. 07
12443 Qperaing Timas
Teest condiion: ace e 1,24.4,F
Test vabires: Vhua= 1, Vains 7 2
Pozmisslva laleancefl imeing values: 1 appa o,
Eme+00T al 50 Hz
#ms + 00T s 86 Hr
Test rasultsAemortis: 1 appua.
Bras + 00T at 50 Hx
B ma +DOT i 89 HF
I By TYPE TEST Edliors 08
Divislon Enacgy Manegsmont Dats 2018-07-15
Digitat Grdd Cvarsurrent Protection ¥07.30 Reporl  TSOT16-001
Sheet B8-83
Summary
1.25 47159 Gvarvollage Frolaction

1354  Specifications

. VDEQa3s
- IECHEN BI265-1, hewn 7, Annex A, B
- iEGMEN 60255127

13627 3ph Voltey
13621 Pickup velues

Teat coniion:

Permisalve tolerancailinting vlies:

Temt resuitaR emarks:

425,22 Dropost railo
Temt condelen:

Fesd volues:

Peissive tolerancalLimiing volues:
Test rasullaRamarks:
12628 Plekup times

Tzt condtlon

Pamissive ioterancelLimiling valves:

Test resvita/Remarka:

12524  Dropaut thmes
Test conditian:

Pamissive lolerensell Tmiing vaiuses:

TestrezultsRomoria;

12525  Tine delays

Fest conditon:

phito-gnd, phelo-phs V with definke time ovarvoltage slage

Fundamentsl components, RIS viluss
62 He, 64
theashold velua - 340000 Y

fraw

0.3

Inthe m@nga Ly 210 %
39 8.5 % of Being valua o 0.05 V.

i1 his PG for #1055
it 2. 0.5 % of setfing valua or .05V

Sen kemn 1.252.1

= nctable Gopontiatia

Pt 06 % of dropold walte or 0.05 Y

i 2 0.5 % of dropout vafila or 0.05 Y

Soe oot 1.25.2.1
12" thresheld value

tBpprar.
25 m # DOT b 2
72 nis + 00T 8 fowg = 60 Hz

Utipgtax,
26 ms + 007 al fym = B3 Hi
2 1 4 OOT & fowy = B0 HZ

Seatem 125.2.1
Loppuoe.
20ms + 00T

tappron
2075+ LT

Seattem 1.262.¢




Division Enorgy Managemant
Digitat Grid

TYPE TEST Edition
Date
Qvareurrent Prolsclion V07.30 Repart
Shest

20 |

Tent vatues:
Pexmissiva toferuneiLimiting vaiues,

Teat resvte/Remachs;

Bummary
DE0u: T 00008
Fif2 % of setting velus & f0ma

F1= 1% of setling volaa o 10 ma

£25)  3ph Volisgs phlo-gnd, pheto-gh V with Inveras llms overvelisge stage

£35.0.%  Plokup valuss

Teal condsion:

Permiseiva tolemncefl imiting values ™

Teal resultaTemarka:

12632  Dropout pello

Test conditlon.

Permissive talerancallin ting velues;

Tew! resulafamarks:

12833 Plokup times

Test ecaditlon

Pamissive toleranced imiing valsa:

Test sesuitaR emarks:

12534  Dropout Hmus

Test condition:

Permissive tolerenc el imélng velres:

Test results/Remerks:

12536  DeRnite ime datays

Test candilor:

Test valves:

Permissive laterence/L imitiag values:

lviston Enorgy Manegem,
Digllat Grid

Fundamental corponents, RMS vallics
busas = S0 H2, 60HE
Q300 », plrhup valus = 340000V

n the range s #10 %
F= 0.5% ol 30fling valua cor 005V

i1 the FaNG hywy %10 %
Fi= 0.5 of sedting velua or 0.05

Seaftem 1.253.1

Pl 2 45 % of satting velua or 0.06¥

P 2 0.5 % of seting vals & .05V

Hea oy 1 2531
127 plebup vaiue

Appror,
25 M + Q0T &l fonr = 50 Hz
22 s 4 OOT & froe = 60 He

22 1as + OOT t {0y = 60 H2.

Seallem £26.3.1
Resel tmo s set

Approx.
20'ma 4 60T

Appiox.
20 mz +GOT

Seoilom 1252.1

G005 T: 8000

Fil= 1 % of sctting valvn or £0 ma

TYPE TEST Editlon
Date
Overcurrent Protaction ¥07.30 Report
Sheat

oS TYPETEST Edition 08
2016-G7-15 Division Energy Manngement Date 2016-07-15
TSEF16-001 Dightal Grid Overcurient Protaction V07,38 Raport  TSGT16-081
8-84 Sheat 885
Bvmmary
Femst femvlmTenarka; ihs ¥ % of eetting valoe of 10 ms
12538  Resetitms
Testeondilon: Sorltem 125.3.1
Testvalues: BADs. Tz AD00e
Pormisaive toleranoefLimiting values: P 1 % of setiing wolve or 10 ma
Testsesulisfemarka: 12 1% of nettlag wolva or 10 ma
12637 lverse timo chareoteristic
Test condiion: Semlten 1,263
Chorectconatant k- 0.00 = k=« 30000
Chatacteshstant al 0O - 5000
Characlconstant o 0,000 ;&2 5000
Tamadiel 045 T = 1600
Pexmissive tolezancefl imifing values |z 5% of the aiting voluo o 30wz
Tent resulteRemarka: 4] .. 5% o the seifing volue or 30 ma
1254 Posilive sequense Vi
12641 Plokep valtes
Test conditlen: buses = 80 Hz, 60Hz
0300V » threshofd valua - 204,000
Permizsive tolerancalt imiling valaes: In Bhes 1 feosy 210 50
|59« 05 % ot aulting valie or 6.05
Taat reavllsiRemarks: 1t the e fuss 210 %0
[F= 0.5 % of 3eiting vaiue or 0.05V
12542  Dropawd ratla
Teat conditon: Ses fein 1.25.4.1
Teal values; 1 = wetabln dropoat retia
00 ;0 0.89
Permisalve toterangell infiog vilues: Pl = 0.6 % of dropaut valus or 0.05 ¥
Tout resuitsiRemarks: Bl 0.5 % of dropor voluy or 0.05 ¥
17643 Plokup Umaa
Tzt cewulition Seaitem 1.26.4,1
1.2* threshold valua
fuedoferancell intlng vitire: 3
25 ms 4 OOT e fregn S0 Hz
22 ma + 00T ot f20,0 =60 Hz
e
08 o AV T TYPE TEST Edition 08
2016-07-15 “BidlgiorEnetiy Wenagement Date 2018-07-15
T50716-601 Digital Grid Ovsrourrant Proteation VIT.30 Ropoit  TS0716.001
86 Shast 8-97

Test resultafResnivbar

1.26.44  Dropout imes

Teateondifon

Permissiva tolecancal Iniiog vaiues:

Teatrestils/Remarks:

12545 Thoe debuys
Test condhian:

Test valyes!

Permlsshio tolerencertimbing valucs:

Test resutts/Resnarks;

12585  Zero Sequance, Residual Valtags Ve

12851 Flokup valusa

Summary
¥ nppras.
25 114 + OOT pligey = 60112
22 ms + OOT & ina™ 60 HZ

Senitem 1.25.4.1

tappra.
20 ma + QO

tapprox.
20 ma + 30T
Seetem 12541

00087260008

B = 1 % of setling valua or {0 ms

F

1% o asifing valua ar 10ms

Test resnll/Ramarks:

Summary

Lappror.
25 ma 4 00T & g = 50 Hi
225 # 00T &l fores= 60 Hz

12654  Dropoud thmes {Filter = RMS valus, Stendard Fiter)

Test ondtion

Pormissive tolerancelLiming values:

Test resulta/Remasks;

12555  Piokup Gmss (FIer = oyar 7 ayelaa)

condiion

P oamissive toterance/Limiting valures:

Tesl resubisfemarks;

Test ecndition: AMS values, fun |

aver 2 ysles

Seaitem 12551

tapprar.
20 s + COT 8l by = 60 b2
8.6 ms + 00T & fuw = 60 Hz

{approx.
20 + DOT of fora = B0 H2
186 ma + 00T &l fre = 60 HT

Swo lem 12551
12" threshold valie:

1 apprex,
45'mS + DOT 6t fyu 7 50 H
B0+ OGT 8 fog = 50 He

BPRICK.
#5ms 4 OOT & fang v S HZ
i+ OGT 0 oy = 60 Hz

Permissive ioles arncelimiting voloes:

Test resultaR emaaka

12652 Dropout ratla
Test conition:

Teat vadues:

Pormlssive tolerancellimiing vallres:

Teed remubisRemorks.

0200 Y - fureshald vatue - 340.000 Y

in the rangs s £10 %
12 0.5% of setling valua or 005 Y

i11h8 18796 foen +10 %
Pl 0.6 % of votling veiuo or 005V

Sealtem 1.255.1

£ setabla dropout e
0Bir- 7088

1512 8.5 % of ool vilun 67 005 ¥

[il> 0.5 % of drpout valua or A5 Y

12663 Plekup Gmes (Flilsr = RMS vatus, Standard Filter)

Test candilon

Permissive tolerancel imileg values;

Seoilem 1.265.1
1.2 thiesdiold vulte

toppres.
25ma + 007 & fay,
22 ms + GOF & fus-s

£2550  Dropoul Umee (Flitar = over 2 eyefus)

Test condiion

Test resultaiRemearts;

+2557  Time defeys

Testcondifion:

Teak vatues:

Permissive tolecanca/Limiling velues:

Pemt teatiteRemarks:

1258 Any Voltags Vx
12581 Plekup valuos

Teat condifion:

Permissive lalerancef] imifing vetues:

Seaitem 19554

tuppras.
3105 ms + 00T B hus = 50 17
27.08 15 + 00T 88 furg = 6 iz

B0 Hz
2108 ms 007 & Ty Hz

Seaitem 1.26.6.1
005 T 80000
P4 1% of aetting vatue or 10 ms

P .. 1% of seting velue o ) ms

Fimdamental componants, RMS valuzs




- . TYPETEST Edition 08 - ” ERT TYPETEST Editon 0B
Diviston Energy Manegemenl Date 2016-4i-15 Divisten Energy Managemeant Date 2016-07-16
Digita) Grid Overcurent Protectfon V07,30 Report  TSO7T16-001 Digttat Grd Overcurrent Proteclion Y07.38 Raport  T50715-001
Shest B-98 Sheal B-28
Sumimary Summary
0304V inreshold valae » 340000 V Permissive {nferanceflimiling vaives I tha inega T 210 %
{3t 0.5 % of notng vohie o 6.05 ¥
imiting vohves: I the tomg £10-5%
Fh: 0.5 % of setiing vatue or 0.06 Y Vet pesutsRenarbe: in tha ranga f.. 10 %
st 0.5 % of sening value or D.OS Y
Test resuls/Remarks: In 1o rnga b £10°%
$5] 1.8 % of seting vaiue or 0.05 ¥ 12572 Dropowt rdie
17582  Dropout rethe Test condiinn: Seoitem 1.25.7.1
Teut eeadtion: Seeilem 12561 Temt el

Teat values;

Permisslva tolerancelbimilng values:
ToatimsullsRemmks:
13563

Pickup timss

Test condition

Pesirisnive lolerancan imiing valees:

ot celMsiRomprka)

12664 Dispeut ties
Test conddion:

P eamrilaslen toderasc el kniting values:

Tesd resulta/Remaria:

L2588 time delnys
Teat eoaddion:
Yeatvalues:

Parmisalve toletancalt imiting value!

Test resulisRemarks:

1257 Hegstive sequence Y2
12574 Ploiap values.
Test conditon:

Division Enargy Managsment
Dighsl Grid

= xqoinble dropout ratie
OBt -, 089

3] 0.5-% of sating valua o 0.05 ¥

15[+ 8.5 % of seiting velue or 005

Sealiam 425481
12" thresncid vafure

tapprax,
25 ma + 00T o = S0 H2
22 my + G0T & fuune = B0 He

appro.
25ma + OOT e frms = B HZ
22 s + OOT & funs = 60 Mz

Sae kem 1266.1
tapprax.
20 1 DO

tepprex.
2 ms +001

Sevitom1266.4
0Cks - T E0E0s
1 2 3 % of eetting valus o 4 s

sl 1% ofsesting velus or 3 ms

frens= GO Hz,
0300 Y & Hreshold value . 200,600 V

TYPE TEST Edition
Dats
Owsrourrent Protection V07.30 Report
Shuat

Permizaiv foleraseiLimsing vabies:
TentremultsRenieria:
12573 Plokap mes

Tesl condiion

Pesmissiva tolerance/Limiting valusa:

Tessh e Llta/Rentarks:

L2674 Dmpout timsa

Tt conditlar

Permissive tolemmest Imitlng vatues,

Test reawlaifenerta;

o8 Al

12505 Tioe dafeys
Tesst counitian:
Temt valiesr:

Parmlssive tolersrr e millng vatues:

Test resuftaRemarie:

1258
12581 Fickup valuas
Tezl condition:

Permisalve foterance/| imling values:

et e Ul Remirks:

12582 Bropawt mtio
Tt condition:

Teat vnlues:

Permlasiva taleranceilimiing values:
Teal resukeemmrks:
12583

Plchup limea

Tt conddion

Pemisalve toleeanzelliniing values

Teul remultsRenmmrks:

Summary
Mesawing window longth § cyol: 20ma + 00T

HMeasaring window teagth 10 cyclos: T0ims + GOT
{epands to the measuring windew length

Sea tem 1.25.1.1
4005 T 60008
bk = 1 % ot sstting velie of 10w

8- 4 % of settlag valus or 10ms

Ratfa of negutive-ssquonce to pasllive-soquenen, Y2V1

T = 50 Hz, 30Hz
8.5% = thrashold vafue - 100%

i the range o 410 %
$if< 0.5 % of satting valus o 8.05 ¥

n tha ranga fe 10 %
b= 0.6 % of sottng velue o 0.05 Y

Seaiem 1258.1

1 = petgbla dropou ratio
080 r2 000

1] 0.5 % of petting vaiua or .05 ¥

i+ 8.5 % of pething velua o 0.05 Y

Seaitem 1268.1
£.2° threshald valus

topprot.

Megauring window fengih | eyele; S6ma 4 00T
Moavuring véndow lenglh 10 cyelea: 200ma + 00T
tdependa on the measteIng wWneow Jengib o fuw = 53 He

Messiring window fepgth t oyela: 43ms + OOT
Measuring windaw fength 10 cicies: tB0ms +GOT
tdepends on the measurivg vindow fengli) o fa

tappeax.

¥ = setabln dropout telio
0005 089

§¥ ;. 6.5 % of dropout veive or 6.05 Y

132 ©.5-% of dropout valus b 005 Y

Sea ltem 125.7.4
12" theeshold vafue

1 9pptoat

Measiring windewr fenpth § cyelo: b5ma +GOT
Messuring window length 10 cycles: 210ms + DOT
{depends an the measuring winda. length} Bt v = 50 Hi,

tMeasuring Window longth 1 cyele: 48ma + 00T
Measiming window lengh 1 ¢yetes. 180ms + OOT
{deperds on the mesaliing Wndow 1eogth) @ fr., =00 He

tappran.
Messsuring whidow fength 4 eycle: B5ms + OOT

Menauing vénedew fength 10 cyolea: 210ms + 00T
[dapwhds o the measwing windaw kength) & .= 60 Hz

Messuring window fengih | cyclar 48ma + 00T

Messuring window lenglh 10 cyoies: 180ma + GOT
[depiends on Bra measuring windaw length) o fuea = 60 HE

Seaitem 1.257.1

Lepprok.

Measuting windiow length | eyote: Zoma + OOT
Mossatlng windeey lengih 10 eyeiea: 7oms + DOT
{dapends an the measuring vindow fengih

tapprax

- TYPETEST Ediion 08
2016-07-15 Divisicn Energy Manegemenl Data 2046-01-18
TS0716-001 Dighnt Grid Overcurrant Protection V07.30 Report  T50746-001
B-108 Sheat &1
Summary

#dcamiring windew length 1 cycke: S5ms + GOT

eeriing wiedow leagih 40 cycles: 210ma +00T

{doporsa o0 fhe measuing swindow Jengli) o fu = 50 bz

Measwring window length t cycle: 4Bma + 007

Mensuring windaw lenglh 10 cycles: 100ma + 007

{depands on tha messtring windaw fength) ol fu. = 63 Hz

42684  Drogoul fimes
Teal condiion:

Pesmissiva lolermicolLimleg vilues:

Temt reauriis/Ramarks;

L2585 Time delnps
Test condition:

Testvalues:

Permssaive toforasalL Imiing wiHuss:

o1 ol ullsﬂémﬂe.‘

Seailem 1.25.8.1

v mppeex.

tteastring window It 1 ¢yl 22ms 4 OOT
HeasLring window Tongih 10 eyzles: 5ms + GOT
tdepands on the mosstitng Wndaw fongih} & fm = 50 Hz

Moasurkag windirw [engi 1 eyela: Tl +00T
Menstsing window length 10 cyetes: 45nts + GOT
{dapends on the maaaLiing window fersglith 1 twns = 80 Hz

tapprox

Wizasuring wéndow length  aycte: 22y « OOT
Mapsuring windm length 101 cyles: S5ira + COT
(depends on the memsuring window enpih 2 buw = 50 Hz
Measuring vindow leogth § cycie: 1Bms « BOT

Bleasuring window length 10 cyslea: 46ms + G0%
(depends an tha measuring window fength) ot huwe= 80z

Sealtem 12581
0005 T+ 60008
it 1 % of setfing velua or 10 my

¥

e

e

o OW F
s

o %
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TYPETEST Edilion 08 -
Dato 2016-07-16 Divislor Energy Managoment
QOverctitent Protactton V07.30 Roport  TS0716-001 Diglta} Grid
Shesl E-102

TYPE TEST Edition DB
ata 2015-07-15
Ovarcurrent Protaciion V07.30 Report  TEOV16-001t

Shest 8403

Summary

128 855 Pazk Ovorvellage Protesbon for Capacllors

1280 Speelfications

- VDEQ438

- {EGEN B255-1, Hem 7. Annex A, B

IEC/REH 00255127

128,2  Definlls Ume stege
128,24 Plckup values

Test condalars:

Permizaive toleranc iLimeting vidues:

TestresultRemarks:

12822 Pickup mey

Fesl conddion:

Permissive tlaranca/Limiting volies:

Test resulisRemsika:

12823  Operata Bmes

Test cendilon:

Permissiva tolerancedLimfing valtios:

Teat resuRa/Remarks!

4263 inverse Hme sloas
12001 Plokup valies

Test condifion:

Permissive toleranceLming values:

Tesl reaulteRuemarka:

12832 Plckup Hmas

Test condion:

as0: N>> - 500
Fina = 50 Hz, &0H7

33 % part of hamoels, ioteillng b fundiests] component
Upta 30th harmonic: | % of 2eifing valoolfim + 10%)
Up o 50th hermenis: 2 % of Stdting el & 10%}

33 % post of hesrmions, reforiing to Amdomentsl conpanent
Up to-301h hameniz: 0.5 % of setting valuett 2 10%)
Upto 501 hmmords: 1.5 % of selting valueth + 10%}

300 ltem 1.26. 3.1

tepprax
20 ens 4 00T al fey = B0 Hz
25 7 4 GO ety 60 HI

« 27m ot B0Hz
< 20ma &k GOHZ

sea item 1.26.2.1
| % al the setting vaiue of 10 ms

2% of the setiing valun or B9 ms

£.80z M= 2 300

33 Y% part of hus o, teleing ta fundamenis! companent
Ut 803 harmonic: 1.5% of selling valusifr £ 10%}
Upio E0th hovmonis. 2 % of vedting value{inm +10%)

9 8 port of hismonis, Teferting ko Rundamental companent
tUp to31th hanueciz: 1.5% of seting vaus{t. £ 10%)
41 to 50th hermoni: 2% of setling Vel £ 16%)

saaflem 1.25.2.1

Edilion 08 S

Permizaiva tolerons sl lniting vales:

Test rostita/Remuka

12633 Oparats tines
Test nondition;
Pecminsive tolsrancen nbing values:
Tost resutialFremark

14634  Diopout tmes
Permlsaiva toleranca/Limithg alhes.
Test resulaR emaris:

1484 User sarva stoge
12644 Pickup valves

Tost condition:

e Permizaiva toteronzedL knfing values:

Tt reauitsRamaks:

5.26.42  Pickup timex
Test conddian:

Pesmiasiva tedorancefL lmbing vElues:

Test realilaiRemorks:

12643 Oporatatimes

Test condttion:

Pramlsshve olerencet Imitng v

Summary

tapprox.
48 ms + 00T at fans= 50 Hz
30 ms + 007 ot g = 63 H7

< 40ms ot 60z

< BOms ot 30Hz

0 dem 1.26.2.1
1 % of fho sefting value of 30 ms

2.6 % of the 2etting vaiue o 16 ma

% of el point valus or 30 me

1% of 94l ot velue or 30 ms

080 [HN>>= 300

33 % parl of hrmeils, edening 10 lundamentsl component
Lip ta 30th haemoniz: 1 % of Beling valusltu & 10%)
1p 1a S0 harmeniz: 2 % of seliing valelfras & 10%)

92 % pwt of irsmonls, referttag to fundamental component
tp 1030 R easke: 0.5 % of satting vENSf. £ 10%)
Up 4o 50th harmosic: 1.3 % of 300ing velue b & 10%)

588 flam 1.26.2.1

tapprax,
30ma + OOT &l Ty, = S0 Hz
25me + OOV ldnes= 60 HZ

« 35 of S0Hz

< 20ms at B0Hz

namiten 1,20 2.1
1% of 9ud peint velue + 1 % eument talerance or 30 ms

2.8 % of set polnt volue o 16 15

- TYPE TEST - —
Division Enorgy Managemsnt Dats 2046-07-15 Diviston Energy Manegamant
Digitat Grid Qusrcurrant Protaction V07,30 Report  TSO716-00 Pigilal Grid
Shest 8184
Summary

127 Z7 Undervoltags Protaclion

1271 Spscificaiions

- VBED43S§

- WCRN 802851, ftem 7, Anmax A, B

- IEGIEN 80258-127

1272 3phVoltags phlowgad, phetesph daling lime vt definkts 1lma undurveltags stages

12724 Plekup valuss

Test condiion:

Pormlzslve tolerance/limaing walues:

Toat camuitarRommotks:

127.22  EBropout retie
Teat condition:

Teat valuas:

Penissive tafecancelt imfing values:

Teat resvitsRemarks:

12720 Plohup thmes

Taat congion

Pamilssive tolerancarLimiing values:

Tt resultaiRemarka:

122.24  Pickup deiay

Test condition

Pormlsslie tolwsreel imiing values:

Test reauitafflenarks:

127,26  Drepout lman

Temd condilon;

hurdamental companants, AMS valuss
0300V threshold value ~ 176000 ¥

Intha fange b £10.%
P4 =115 % of Beffing value o (G Y

i th ango b 210%
1]+ 0.5 % of satfing valuo or .S Y

ses Hem LIT.2Y

1+ getabla dropost retio
19t F o2

5t = 0.5 % of dropout vatise or .05 V

¥ = 0.5 % of dropsut value o1 05V

see ltem 1.27.2.1
0.8 hresheld valus
a0 gickup delay

tapprax,
25 tma + OOT @ fnas = SO HZ
22 M8 + OOT & by = 80 Hz

£2ws s 0OT al,

Geaitem 12721
6.6° plelap velva

tagprar,
20'ms

tappo,
4rma

e ftem 1.207.0.1

Permissiva tolerercelLimiting values:

Test resultRemarks:

17726  Tima delays
Teat condiion:
Test valuea:
Permissive tolarancafLimitng valiies:

Toat reoulba/Remarks:

TYPETEST Editiorr 08

Date 2016-07-18

Owvercurrent Protaction VB7.30 Report  TSO716-00H
Shest B-105

Summary

1 approx.

Zma + 00T

1 approx.

P ma+ 00T

eeaitem 1.27.2.1

008 T2 80008

3t 1 % of ssting valuo or 10103

#

= %% of sefting velue oc 0 aps

£27.3  3ph Veltags phrtsund, phrto-ph with Inversa time undervaltuge stagss

12735 Plokup vaties

Teteonddion:

Perminaive tolarande/Limifiy valuea:

Tet reautts/Remarka:

12732 Propost mtle
Teat condldon:

Teat wodises:

Pormiasive 1olerencel Imfing va'ues:

Test jesulteRemarks:

127.33  Plokup Umes

Tes! undilion

Vet resultyR emerks:

127.34  Plckup delay

Feal condition

fundomeithl eamponents, S veluas
0300V - throvhold valeo 175,000

n the range Lo 210 %
51< 0:3% of seting valus or 0,05V

1 B0 (B8 Loy 10 %
Bl 0.5 % of softing wlue o 005V

g0 e 1.27.3.1
0%

15t 0.5 % of drogioin value ar 405 Y

Fi= 9.5 % of drcpout vafus .05V

eeaitem £.27.5.4
0.8 plkup volue
o pizhup delay

t 3
26 mn +GOT of bog = 50 Hz
22 s 4+ QOT ® o= G0 Hz

L oppion,
25ms ¢ 00T & fy=60Hz
22 imn + DOT # £ = 6 HZ

seb tem 1.27.3.1
2.8 pickup volie

.};‘;
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TYPETEST Edifion 98
Dala 2016-07-15
QOvaraurrant Protaction V07.30 Report  T50746-009

Shest 8187

Permizaiva toloranceiLinsling veles;

Test resuisRemarke:

12136 Diopawttmes

Femt condifion:

Permissive tolermenfl imiling veiues:

Test restltuRemarka:

127365 Invorse Himecharmateriatios

Test condslon:

Test values:

Permissive toleranceflimiting vafues:
Test resuita/Remarks:

12737 Dsfins Thme debys
st condtian:
Test values!
Pormisslva tolotanciLiniing valies:
Teed resutisiemara:

42738 Resst Time

Ten{ condiion:

Test values:

Femizsiva tolesaneedl niing values:

Test rescltafRuomarka:

1274 Paskive Sequence Valags V1
12741 Pickup valuss

Test condéion:

TYPETEST Edition 08
Date 2016-07-16 Diviaton Energy Managemont
Owvercurrant Profaction V87.3¢ Repoil  TE0746-001 Digltal Grid
Shest 8-109
Sumemary
tepprax Penmissive folerans eiLmiting values
40y
Lagpror. Teat reaufisRemmke:
A2 ma

son kem T.27.3.1
wfily o fesat fime

1

Bppros.
20 ms + 00T

Loppro.
s ¢ 0T

eea iterm 1.27.31
0.8°plokup valio

Chwrast.coastant k 6.00 . & . 300.00
Charset¢onstant & 0040 - o _ 5000
Charaeteonstant < 0,000 _ ¢ _ 5800
Time diat 8,05, T, 15.00

5% of geting valua of 30 e

5 4% of serting valua or 36 ma

seaftem 1.273.1
00065 T G0.003
[1. 4% af seking valus or 10 ma

1l - % of patling valun o 10 ais

st e 1,278,
0oks . T 6000
i = 1 % of sefting value or 10 mo

. § % ot setting value or 10 ms.

fundomentet eatponsnts, RMS values
300 ¥ = threshold vakve - 200,600 Y

12742 Dropout ratle
Temt coundlitioar,

Test values:

Pemiissive talerancell infting values:
Teat rosubisMomorka;
12743

Plehup tinas

Test condition

Prrmisalve tolssance/Limiing vafne:

Test resuita/Remarks:

13744 Dropout mes
Tost candilon:

Bermissiva toferancafLiniting valis:

Tesd 1es4lis/Remarka:

127446 Vhne defays

Tessd eondifioar

Testvitues:

Pramisslve toleinnced, Initing vatues:

Test rescltafR emarks:

L2TLE Any Veltspe Vx
1ZREA Plckup valuss

Test condition:

Pesmissive tnlerance/limiing values:

AP T

Summary

in tha rangs faw £10.%
] 0.5 % of setting valua e 0.05 ¥

Inthe tange w10 %
$9]- 0.5.% of seting valua or .05V

see Hom 1.27.4.7

< selabie dropoat ratl
fatzraTE

P4 . 0.5 % of dropout value o1 0.05 ¥

51 06 % of dropout vakus or .05 V

soe tem 1.27.4.1
.87 threshald valug

tapprex.
26 ms + 00 ol fys = M HZ
22 ms + OOT o fona = B0 Hz

Lo,
25ma + 007 ol e
22 me 4 DOT al b,

seaitem 127.4.1
tsparax,
26 hwa 4+ OOT

t epprox.
0 me + 00T

seaflem 1.21.4.1
00Cs= 7- 80008
151 - 1 % of setting volua o 161 ns

19_ 1% of setiog valus ar 10 ma

fundamental componants, RIS values
B30 Y . threshotd vatue | 202000 V

i 616 1620 Tocna 480 %
1] 0.5 % of aatling vahso & 045 ¥

I TYPE TEST Editen 08 . TYPE TEST Edition 08
Diviston, Enargy Manegemsnl pats 2646-07-15 Diviston Energy Munngsment Date 2016-07-15
Dighat Gad Gvorourrent Protection V67,30 Raport  TSUT18-001 tighat Grd Ovarcusrant Prolection VT30 Roport  T50716-001
Shoat 3408 Shest  B-102
Summary Summary
Test resutia/Remarks: Ikt g Fas %10 %
Ff= 8.5 % of satting vhio of 0.65 ¥ 128 27 Undor-Voitnge-Proleotion 1ph
2.4 Specilicellons
LETSE  Dropout ratla
- vDEO043S
et condiian: soutom 1.27.51 « IECIEN G00SEY, hem 7. Annex A, B
- [ECG0255-127
Vet valuea! r=aelable dropout rolio

Pesmlsalvo tolormweLimbing velues:
TentresultsReaerta;
127.53  Plokup times

‘Fest condition

Pemssiva talarance/L imiting volues:

Tesl resulis/Remerka:

127,54

Bropout times

Test condaion:

Permissive tolarancefimiing values:

Teat res IR errtahs

127.55  Time delays
Test condition:
Test valurs:

Purmisiva toforancsiLiniting valies:

Test resstsfH emarks

LRSS ¥
44} . 0.5:% of dropout vals ot 0,05 ¥

Rt = 0.6 % of dropals vatus or 0,85V

tne itom 1.270.5.1
047 theeshold vafue

tapprex,
o + 00T M l= 50 He
2248 + 00T @ foa =00 He

tappraa,

1282 Any voltags ¥x
125,25 Pickup valuss U<

Test condition:

Test valis

Pormisstvn talmsncoll milng walues:

2bms + 00T i foz = 50 Hz ‘«‘@:_,%‘;" W%ﬁf Test reanimRemarka:
27 ma + O0F ntfmm =060 Hz e
12823 Bropout ratfe
Test candition:
a0c e 1,27 5.1
tapprax. Teat yalues;
20'ms + OCF
tappra oot sesultstHemarks:
Z0ma + OGF

nwaiten 17751
0008 T 80008
P! . 1 % of setting valus or 10 ms

I5]. 4 % of seting valus o 10 ms

126,23 Plokup tima
it conion:

Temi values:

Pormilsslve tolerunc el knfiing values:

Test resultefemerka:
Dopout Unwes
Test conditlon”

Testvelues:

fundamentel components
- RAdS values
LBV W5 1TEROY

fundamentsl componants
- RN vatues
-0.200V: Vi< B0V

=50 Hz, B Hz

intha renga Irted £10 %
o= 9.6 % of sotting veluo or 0.5

confirmed

1= Betebla dropout retin
102 120

R =setoble dropour retfo
11275 .20

confrmad

seafom 1.28.2.1
Linms

teppra.

25 ma + OQOT & &t Hz
22 s 4 00T & 60 Hz

eonfinned

see hem 1.28,2.4

soe kom 1.20.2.1




W T TYPETEST Edition 08 RS

a B .- TYPETEST Editien 08
Divislon Energy Managament Dals 2016-07-15 Oivislon Enargy Managamant Dato 2016-07-15
Dignat Grid Ovarcurrent Protection Y07.30 Ruport  T50746-001 Digltat Brid Ovstcurrant Protectian Vi7.30 Report  TS0716-004

Sheat 8110 Sheat B-114
Summary Stmmary
138,24 Pormissive lolerancef fmitiig valuss:  t approx.
120 21 Frogquoncy Prolaciion
20 me + 00T et Spéocifostionn
Tesl resultafRemsrhs; anfimed - WOE Q438
- [ECENDOZSS1,ilem ¥, Annex A, B
Time defays
1282 Plckup vaiues [<, £
Test condifion: added to the inharent operafing fmes
Test conddlon: 40.00 Hz+ - TG H2
Test vatues: 0808 . T- Gh0ts Mothod A: Angle difference mekhod
Method 8 | Fiuring method
Pemlssive toleranze/imiling values: $HO 1 % of wsting value or 10 1
Test values: A it 0.2 He < £< frated +0.2 Hz
B fraredl- 341 Hz <1 < frigod + 3.0 Hz
TestresufiaMRemarks: Fi= 1 %o O ms

Pemizaivatoleranceltimiting values: At BmH2 at V = Vrered
B2 10 mHz ot V = Vraled

Test resuitsiRemaka; A% & mHz iV = Vrated
H £ 10 mHzal V & Vivled

1283 DBropoul ratis AT

Yesl condtion: 20 raHz ta 2000 mHz
Pearissive loterancelL Imiting value; £5 mHzat V= Vrged
Fest reaulisMemarka: +5mHzatV = Vred

12031 Pickup times <, i

Parlssive tolsasall imiting values: Mettet A
teppioe.
T0ma +QOT a2 fesfed = 50 Hz
6l ma + OOT & fadesd = 60 Hx

Hethod B:

1 mpprok.

75 ma + 00T @t frotod = 50 Hz
¥E-ms + 00T &t frezed = 60 Hz

Test resuitsfRemarka: Rathod A:
t

< T0ma + 00T at frafed = 50 Hz
< ilkina + 00T & et = 60 Hz.

Method &
b

< T6ms + 00T al frated = 50 Hz
< T5ms + OOT at isted = 60 He.

$.28.3.2  Dropout tmea f<, >

Tent valves: dropout by 1,V -> 0
Formlsatva tolerancefl imiting velges: &0 ms sty B0 ma
o1 remUtiaRemarka 6Ime=:tz BOms
cAPEaT TYPETEST Edifion 08 (R R TYPE TEST Zdifen 08
Diviston £nargy Managoment Date 2016-07-16 Diviston Enary Managomonit Data 2016-67-15
Cigita) Grid Ovarcurrent Protection V07,30 Report  TS0718-001 Dilyitad Grid Cvarcurrent Protsction VO7.30 Reporl  TSO716-001
Sheet  B-142 Shast 8113
Summary Summary
12833 Timo defays LHA8  Dperating ranges
Tt condiom: addod tathe infterent operating fmes Pranéosive tofcrancoilimiing values: Method A2
5V - Vphph © ZI0Y
Teatvaiues: 080 e _T.0000a o £z 00
Parmisslve tolcrancaiLimiting valusa: ¥« 1% of sottlag velue o 1 me ;"‘e,‘f"v“;ph oy
25HEs [+ BOHZ
Test resuiisfRemaria: Bt % e 0 ma
Test resudta/Remarka: Method Az
5204 Positive: or nogriive sequonee V4, V2 5% _Vpaph . 230V
12045 Pickup veles oHzzleBOHz
st candidon: 0300V .V, 200.000 ¢ ;‘:‘*"""j"
Hteata
Permissiva tolerancalt kg vakics: Pl 6.5% of setting vl a 0.5V
Tt el Remarks: Il= 8.5 % of aeting valua o 0.5V

12842  Dropown ratis

Test sondifon + =sotabin dropout ratio
090 . > 008

‘Teat FeaulafRemerhs; confirmed
12843 Pickup Bimes

Pemtssive tolsramof miting velues tappae
5 ms + QOT af frated = 60 Hz

Test reblls/Remarks: t
<25 am + 00T ol haled = 50 Hz
<22 ma + Q0T &l frsled = 80 Hz

t.28.44  Dropout Hmes

Permissiva toleranceilimiting valuss: tapgioz,
20 te + 00T

Tesd resulta/Reupres: 5
<20 ms + 00T

A

138.45  Time debays

Temt condiion: Bddedta the Inherent cperariag thives
Test valies: b8 E: T 200008
Paemlsslve tetererr ol imiting values: 1% of nedfing value or 18me

Test resulssiRommba: i< 1% 10 me




I R

. TYPETEST Edition 08
Divislon Energy tanagoment Date 2016-07-15
Digital Grid Ovarcurrant Protection V07.20 Roport  TSOTi6-80%
Sheat 8914
Summary
1.36 BiR Rate of Fraquency Change
1364 SpecHications
. VOE 0435
- IEE/EN €0255-1, bem 7, Annax A, B
1302 ditdt kedting
130.24  Plckop valires
Test condiion: 08 s frdlet s 1.1
Teat valuss: 0.0 Hz/s £ dikd 5 2000 Ha's
Pernissiva toleranzeflimilng vahues: < 5 % of 9t poird valuo o 0.1 Hala
TestreaviisfRemarks: Meastring wdndow 5 3 patlads < 5 %; < 0,06 Hefs
Meaaring vl > 3 periods < 3 9%; < 0.06 Hate
130.22  Dropout differentiei Ry

Test condlom
Test vnlues:
Permlssive toferane e/l imiting values:

Test reautiafemaabs;

13023 Plckup times
Toest condtioh:

Test resvlteMemarks:
13024 Dropout thies
Test sondiion:

Test rmaullaMomatks:
130,25 Tine deloya
Test condilon;

Tt vlies:

Pormissive teleranceLimitng velues:

085 fraed s 11
0,82 Hafas Propad diffesentia) £ 488 Ha)y
< % of Dropats valus o 0.1 Hals

Measuring vindow s 3 perleds < 5 %: < 0.08 Ha's
Meaalring window > 3 perfods < 3 % < 0.06 Hzfs

0.10 Ha/s < dift < 20,00 Ha/s

Approx. 185 ms to 225 tis {depends on me

uring windox tangth

0,40 Hafs < dfidt £ 20,00 Hals.

Appiex 165 ms ta 225 ms (depands on maasuTing wintdow length}

Added 10 the Isherent operaiing fimes
04aicE0 008

_ 4% of setling velua or 1ms

Teat reautte/Remarks: - 1% or s
ARSI TYPE TEST Edillon 08
Bivision Enatgy Manrgement Dats 2046-57-45
Dighat Grid Overcutrent Protaction V07,38 Report  T50716-001
Shest 8118
Summary
3 32 Gonerat Pavar Pratssifon 3-phascs

1314 Spacificationa

. VDE 0435
- IEC/EN 002551, 3tom 7, Annes A, B

1312 Flokalp valuss
Tes pendilion:
Test vatuea:
Permisshva tolerancelLimiing values.
Test resulteRemarks:

1343 it power eharscteristlc
e condilon:
Test ypluem:
Permisaive tolerancellinflng values:
Test renltm/Remarks:

1314 Dropontpetfo

Test condition:

Test volues

Prrilsslye totetanz el imiting values!

Test reautisfRemasks:

€315 Plokup tmex

Permisaivo tolorencalLimbing values:

Test resultaiflamarke:

1346 Dropout fimes

Permisalva tolerancudL imiflig values:

-200.0 %o io +200.0 %
-200.0 % to +200.0 %
Bl 0.5 % Sny +3 % of sofiing valus

[ < b % Sn, 2 3 % of satting value

890" to +53.0"
H90 " 104880 "
funciloh eecerding 1o manual

Hunztion comect

08010 0.08 i >shage
141 to 150 sl <stega

60 to .99 st ~ataga
101 to £.10 ot <stens

fanetion eceording to manal

metion comect

topproc.
65 mes ¢ OOT e fraled
£6ms + OOT al tratord

t
< 55 me + QOT &t Irsfed = 50 Hz.
< 45 e + O0T el frvfed = 80 Hz

{appraa,
6 mo + GOT o eted
45 ms » OO o it

RIS D

. TYPETEST Edition 08
Divielon Energy Manegemenl Pato 2016-67-15
Digltat Grid Ovareurront Prolsclion ¥07.30 Raport  TS0718-00H
Sheat &-118
Summary

1303 didtrising
13031 Pickup values

et conaiton: 08 Mrated £1,7

Test valiea: 040 He/s = itk 5 2000 Hels

Fermlastva tolershsedl kaing vakies: 5 % of ual poin value o 111 Hzla

Tost resultsiHemacks: Measuring window 53 periods <5 %: <0.06 Hzfs

bieasuring window > 3 parinds < 3 %: < 0,08 Hale

13032 Dropout differanBel

Teat condifon: 095 Ursed £ £.1

Teat vatnes: 0.02 Hafes Dropaia difereniial 5 0.99 Hals

Permisaiva taleranoeL fmking vildes: < 5 % of Dropoit value o 0,1 Hata

Teat tesuliaRemarka: Measuring windoty 5 3 srefleds < 5 %; < 0,06 Hzls

AMesssiring wiodour > 3 paviods « 3 % « 0.05 bzl

13083 Pickup timas

Test eondtion: ©.10 Hars 5 dlfck < 2000 Hefs

et resudiaTtemaria: Approx. 185 ms o 225 ms {dapends o0 miensuring windowiengtin:
13034  Dropoutimas

Test aandiion: 0,10 He/s 3 dfich § 20.00 Hafs

Test resuitsRemarhe: Approc.165 ms to 225 iits {fepends on messuring windoy fenghi
130356  Thme delaya

Teat condit Bdded to the Inherent spensting timea

Teat valures: DK ato BIOG

Permizsive talerancelLimking valoes: ~ % of seifing valus or 30 ms

Teat sezullaRomarka: T or 0 m
ST TYPE TEST £diion 08
Diuision Enntgy Managament Date 2018-07-18
Gighal Grid Owetourrant Pratection ¥07.30 Rapart  TS0716-001

Sheet a-117
Summary

Test cesultaRamarks:

1347 Time delays
Tt eontiion:
Tes vaiuea:
Pormlsalve lolerancef] miting velees.

Tent pemultaRemarka:

t
< 55 ma + 00T at fral:
< 45 ms + GOT Bt fiate

nfded tothecherenl operating Emes
000819 60,00
1= 1% of setting valve or i me

# t%ortoms
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Lol TYPETEST Edition E - TYPETES Edillon 08
Divislon Energy Management Bals 2046-07-18 Division Enargy Manegamenl Dals 2016-07-15
Dighal Grid Overcurrant Pratection Y07.30 Report  TSO716-001 Dgltat Grid Qvercurrent Protection V07.30 Repart  THEO716-004

Sheat 2158 Shest 8118
Bummary Summany
142 32R Ruversa Powor Protection Persslve toterancalLimiting wiyes: tapy
350 s ¢ DOT & 56 Hr
521 Spscifications 300 ms + OOT &t 60 Hz
- VDEG42S .
. ICG/EN 80785.1, tem 7, Annex A, B Fest reaulaRemork e OOT w i He
290 ms + 00T & 80 He
1322 Angls coraciion
1327 Bropout Umes
Test condition: 000 - Angla eomectlon _ 1008 "
Test coadtion: Theeshold =-1.00 %
Teat valuea: -10.00* » Angle éwvestion = 1060 Tonur = 0 Hz, S0 Hz
from 120 Threshold value to 0,44 * diopelt veiua
Premsaive tolermicalLLibing vales: 0.15% Snor B % of Selt <058,
s aive tolerai ey vl nor citing vidies when Q paisie elesanzefinfing velus: —
360 + OOF et S0Hz
Test reaulteomarks: 0.45 % 5n or 6% of Seffing valaes when G < 6,55, 300 me + 0GT 6t 60 He
1923 Minfmum vokegs ¥t Test reoltaomirks: tspprox.
202 1m + GOT of S0 Hz
) . 184 ma + OGF et 80 HE
Teat condion: G308 Y 5 kEnimum voilage V1 « 80000V
faun =50 Hz, 60 Bz
$32.8  Drapout dafey
Test values: QIC0V _ Minimum voltage Vi _ 60,000 Y
Testcondtlon; s itom 1.92.7
Permissbie tolasancefl imiting vases: {5 - 0.6% of dropean valss or 6,05V .
e, Frst vetves; 33051 _6080s
Tt renuits/Remarks: 154= 0.5% of dropeut vslue o1 8.05 4
Perrissiva talerance/Limiting values: {42 1 % of aetfing valra ar £ ms
324 Threshold
Test reaufla/Remarks: 1= 1 % of seifing valza o 30ms
Testcamudnion: 30.00 % _ thiushold valua . 030 %
s 501 iz, 66 He 1328 Opersts daisy
et valits: 0005 = dhreshald vatua . 030 % Test condtion: Seailem 1.328
Permissiva toteranselLimiing velues: .15 % 5, or 5 % of Setting valuen whan @ < .55, et vnles 000a_T_bis
Teatpemuite/Remarks: 0,15 %8, 0¢ 5 % of Settiop values when 0 < 0.55, Permissive toleranced Inyting values: P 1 % ot sotting vatie o 10 ms
1325 Drogout ratle Test resufisMemarks: 3 1 % of netiing valua or 10 mn
Teal condtion: 30.00% - theoshald valua = 0,30 % 1323 Opurmte duluy stop valve
Tead valuas: 040 5 Hreshold value - 0.00 Yot condifion: Seodem 1328
Pomicaivertoletatieel ining values: .16% 5. ar §% o Setting values whan = 655, Teatvatum: 0008 ; Tx 80005
Tl reaulfsiRentacks: 0.16% Sy or 5% of Setitiy valass whan G < 0.5, Permlssive tolerances bning veluea: 442 % of notting vakue of 16 nia
1328 Plekup tima Test resullsRemarka: Fl « 1% of netting valus or 10 ms
Test condion: Throsheld = +1.00 %
bt = 5O Hz, BOHZ
from &1 1,20 * Fhreshold vatua
0% [, TYPETEST Editon 08 ERY TYPE TEST Ediion 08
Division Energy Mansgamenl Date 2016-07-15 Division Enorgy Menagsment Date 2018-07-16
Digkat Grid Oweciriant Pratection VO7,30 Report  TS0716.001 DipHe! Grid Ovsrcurrent Protection V7,20 Report  TS0776-0D%
Sheet 8120 Sheat 8121
Summary Summary
133 24 Overexcilation Prolection Teat resullRemarks: teppres.
< 10ms + 00T al 0 Hz
1334 Speclications <107 + 00T M BAHT
- VDEO®S
. IECIEN 812551, tem 7. Annex A, B 133,35  Time dulays
1332 Gangral Test conditions Teat condiien: ateette tha inhetent apecating time
D00s . T - 80
[oX &) Hz, 40 Hz valu s ols
Ve Jre Pemiseive tatermnoettImiting vl §1+ 1 % ot setling velus or 1hma
Teat reauttaRemarka: Fit- 1 % of setling valos or 10ma
1333 Definite Time
13331 Vi Threnhold
1334 Thenns! Charactesists
Teot condition: 100+ Vif s 14T 13344 Vi Theeshotd
Test condion: 1005 Vit .20

Permlasiva tolerance/limiting valles!
Teat resufts/Remarks:
13302  Dropoutfatle
Testeandion:
Tet vatues:
Fermisshve tolov el knling velies:
it resultuRemsrhs:
13333 Pletup Timas
Teay coadion:

Test velues:

Pestrlsslve tederancell imiing values:

Tent pemWis/Remanka:

13334  Bropout Umes
Tes! condtion:

Test values:

Parmisaiva tolermn: ofL miting valies:

f5]= 2% of setting valus

Frez%

aockem 1.33.3.1
aaokem 15354
reppror 0.05

.0 =088

sue ften 1,33,3.1
o0 W 140

teppros,
32 ma + Q0T ol & Hz
30 ma 4 OOT = B8 Hz

1 opprak,
<33 ms + 00T sl 40Hz
« 30 ms + 00T gt B0 Hz

son iterrt £.33.3.1
100 - Wif 440

t apprax..
W ma + 00T ol S0Hz
0 ma + COT a1 80 Hz

Test resubiaRemarks:
13242 Dropoul mtia

Teat condiion:

Tesl valuea:

Teat resultaflomarks:
10340 Pickup Tles

Test conditlon:

Testvolues:

Feriviayve talecance/Limiting valuss:

Tt rastitaFamdrks.
13344 Dropoul thaes
Yot cxmdtlon:

Temt vl

\r

Pemissive tolerancefLmiing valre!

Permisshvo tolermwcalk g vatues:

Pranisalve fobecanzel mting valuss:

[k 2 % of aetting vefue

Fi=2%

seaiter 1 33.4.1
sealtem 1.33.4.1
¢ approx .98

098+ s D0D

sae fdem 1.93.4.1
100 VA 130

tappros,
3% ma + OOT st 50 Hz
30ms + 007 st60 Hz

Y spprax.
<33me + O0T B1 S0 Hz
<30 ma + Q0T ot 803z

vaokem 13341
100wt _1.20
tappuos.

Hma + OOT at 5034z
10 ms + D07 ol 80 Hz




Bivision Energy Management
Digital Gdd

TYPE TEST Ediion 08
Data 2018-07-15
Overcurrerd Protection V07.30 Raport  T50748-001

Shest B-122

entilRemarks:

133,45  Gooling Iime therm. replicn
et condition:
Test values!
Parmissive toterancell inibing values:
Test resutlsRomasks:

133,48 Operale curve

Test eondition:

Test vakuea!

Pomissive toled el Imiting vafues:
Test resudtuRemerke:

1335 Frequency Opereiing Renge
Erequancy mantal tpdhls:

Test reauilwRemarks:

Diviston Enorgy Managetment
Digttat Grid

Sthnmary

tapprax
< 70 s+ GOT W S0HZ
<t s + Q0T &l 605z

‘sdded o the Inheront opereting limes
D32 T 1000008
5§ 1 % of aslting vale oc 10 ms

§1- 7 % of seitng value or 36 me

100 pu. 2 Vik2 TOQD P,
T3t K00

100 pr, = V) = 18,00 par.

Do b HGHIDY

[#]. 5% In ralsion lo VA, + G00ms

[t~ 5 % inrelntion lo VA, £ G0N

Wz loBd iz

confmed

TYFPETEST Edlgen 0B

Pate 2018-57-15
Raport  T50716-001
Sheet 8424

Oyereurrant Protaction Va7.30

Dvistoh Enotgy Matngement
Digital Grid

TYPE TEST Edition 08
Date iME-07-15
Owvarcurrsnt Prataction V07.30 Rapert  TS0716-001

Shoat 8123

Tes] resulta £ ramerks:

13428 Gdropout ratla

Test condition:

Test values:

Tewd 1esudty | ramaris:
13427  Pickup Ume

Teal ondilion:

Tast valuea:

Pesmlssive tolesans all knlting values

TeutvesultafRemarka:

13428  Dropout Bmes
Tesd condifan:
Teat yahes;

Patrilssiva tolarancelLimiting velves:

Teat resulisfemarka:

13429 Tims d

Vet conion:
Teat vatuses:
Peamissive tolerance/Limiing values:
Test resultaRemeris:

134210 Cpstwie detsy ganseator 63
Teat condion:
tatvaluen

Pesmisalve tolerencefl Imiting valris:

Sutramary

=0.5 % St 2 3 % of sciting walue.

Lrns=60 He, B0HZ
1 dropoct sefi

r=685

0807 088

ssedlam 1,342, 13473, 12426

o= GO H2, 6 Bz

tapprax.
85ma + Q0T ey
A5ma + 007 st

tapplex.
85 ma + OOT fd fomy.
45ma + OGT 8t fym

seaitere 1.34.2.1, 139,289, 13425
Erra = 50 Hz, 60 Hx

t appeox,
56 ma + 0T at o
45 ma + GOT &t ko

ppror.
55 ms + Q0T o
45 mu + Q0T 0 [

ilited to the Inherent operating Emas
640e: T 80008
Pl t % of selling value or 10 ma

Pz # % of selting valus or 10 @b

edded ta the nharent operating tmey
Core _T_ 60408

4= + % af seting vatue or 10.ms

Summary

124 27 g
1341 Spacilcstions

- VDEBM35

- [EGEN 832551, ilem 7, Annex A, B

-+ [EG/EN 60255127

£342  Proteciion stage
13421 Piokup valios Ve

Test condition:

Tzt volues:
Pernibesive toteranced imding valles:
Test resuisMemarke:

13422 Vdropout el

Tast condition:

it alues:

et tesviltaTemarha:

12423 Pickup valusa It>

Test canditian:

Test values!

Parmizsiva toleronced imdlng yalues

Teat renultafremuibs:

13624 Dropout mtla rekass cument

Teut condifinn:

Teat vai

Test results f remarks:

13425  Plokup values 0

Teat condion;

Test vatves:

Parmissiva telarmcwiLiniing velues:

Bivislon Enorgy Manegamant
Bigital Grid

Hed Reactive Powar

Fruat = 60 Bz, G052
A006V Ve - ITEOIDY

AO00Y Vs FTROIG Y
=05 % of Bet point velua or B65

<0.5% of sot polit velue or .08 Y

s = 54 Ha, B0Hz
r = deopout retla

re 105

£t .. 120

0030 A 1> = 10000 bouy
bna= S Hz, 8057
1% of eetring value ¢ 0.005 s

1% of asifing valre oo 11006 fuy

Foent ™ 50 He, B0HZ
1 = drapout ralla

r=005

D60 12 008

faema * 56 Hz, B0Hz
109 5 <« 200.0%

10% = 2 = 0%

<0.6% S « 3 % of safing valus

TYPETEST Edition 08
Pata 2016-07-15
Qvarcurrant Protaction V07.3¢ Repert  TBO716-001%

Sheat 8-125

P

Teat respit/Remarks:

134211 Oparete delay gef CB
Teat condzion:
Test woluen:
Pormistive tolersns all iuking vaiures:
Tast reaulteRemnrhs:

1343 Recloser stage
13431 V> ruclasure thrashald

‘Tast conditfon;

Teal vlues:
Formlzslvo tolerancell, Imfing vales:
Test reauita/Remaria:

134337 ¥V dropout matio

Test candilon:

Teal valles:
Teat resiis { remorke!
13423 tefiffornce poshive
Tt conditlon:
Testvolues:
Fermisaive toterans /L Ening valuea:
Test reauliaRemarks:
13434 foifarenca negative
Test conditich!
Tet vl
PermissivatoiransalLknliy values:

Teat reaufiaemarks:

Summary

14 - 1 %o setting vatua or 10 s

dded Lo the Inkeser opersling times
OO0s = Ty 80.00e
iz 1% of setting velue or 90 ma

5= 1% of setting vate o 1

frang = 50 M, GOH2
A000Y ¥z . 341000V

B0V ¥+ 0000V
< 0.5 % of 8 poim vatua or 0.057

< 0.5 % of sel point Vs of DASN

$ran = 51 Hz, 60H2
¢ = dropout ratic

F=0A5

081 HzI0 500 Hz

petize 500Hz

0w

1 mHz

£5.00 Hedo 081 Hr

5,08 Hr 10-0.01 Hz

0 mHz

W0 mHx




- o TYPE TEST Ediion 08 P = TYPE TEST Edition 08
Blvision Enargy Mahagoment Data 2016-67-15 Divislon Erergy Monngemant Data 2015-07-15
Digllat Grid Ovatcusrent Protaction V07.30 Report  TS0716-00% Dighal Grid Ovorarrent Protection V87.30¢ Raport  TS0716-004
Shaet B126 Shest o127
Sumrary Summary
13435 1> ralanas threshold
13§ SOBF Clreult Bronkes Faliuro Prolestion
Teat condion: 0.030 e - 15 10.000 ks 136.1 Generai tost candilions
Teat values: $uua= 50 Hz, B Hz. [ 6 Hz, 042
Permmissive tolerancefLimiing vahses: 1% of molting vE/ua of 0005 i Vo TASH
Teot reautisRenorka: 1% of seltng value o 0005 1352 Plekup valuss
13436  Dropout retlo relessa current Test eondifon: 0,038 g, 15 = 36000 rmg
Tist eondtion: Saa= S Hz, BUHZ Permisalva tolerance/ miing valuzs: 2 % of netting vatus of 1 % by
£= dropout ratla
Test restit/Remarka: <2 % 0r & % B
Test values: r=085
Teat resuin/Remarks: 090 1,080 1353 Drogeut mtio
‘feost ondiion: approx. 065
12437 Tims dalay
Frermissivo toleranceL miing valo: +2 % of sekting vedo or | % b
Teatt condifon: 0003 T L 3600031
TestresultyMedaris: <2 % e setfing velto or 1 %k
Teat vates: 0005 ; Ty 3600000
eecioalva toleransei bniing valaco: © atactling value o 10 4364 Plokug ines
ermisalva toteranaed imfing valses: 1% af ueting value oc 14 ma 13644 Plakup o, fn the eaas afsn intaral stert
Test reaults/Remarks: 1% af satiing valug or 16 st condition Lok e, i the case of en inlemel stert
Permizsive tolernneelLimbing vitiies: - itmy
Test resulreRemaris: <ims
135.42  Pickup Hme, in the caan of an external tart
¥et condition: plckup ima, in ha cave of an exdemat stert
Permbsaiva tolormncelLimiing valuer: + thms
Tt resaltsRomarks <Sms
£365  Dropout Bmes
13857 Dropeut Bmo via the current-fiow erteon, lyplent
Testeondilon: ropotg ok vin €46 clin eatllew siitolon, typloar
Permissiva tolaranca/limlting valses: - 151 4 00T
TeatrosoltstRowrka: - 15 +00T
13552 Drapoul Bme, vie circatt-bresker uxtiary contact srtedon
Test condilon: dropout tme, via elcuit-brasker auxlfary contact crtesion
Permlssive tolerance/L niting values: - 5ma s 00T
A= TYPE TEST Editien 08 A TYPE TEST Editon 90
Diviaton Energy Managomont Daty 2016-07-15 Divislon Envrgy Management Bate 201847415
Digitat Grid Overcurrant Protection ¥07.30 Reporl  TS0718-00t Digliat Gdd Overcorrent Protection V0720 Report  T307168-001
Sheal 8128 Sheal 8129
Summary Summary
Test resulta/Remarks: Sms+ 0OT L7 136 Cireull Brosker Restrike Protection

1386 ‘Fime defpys
Test conddian:

Test val

Permissive tolerance/imping valuas:
et resulta/Remasks:

1367 Plauafbility cheok
13654 30 clterion

Test eondtior:
Petmissive toleranced ntlng values:
Teat resulis/Remarha:

136.7.2 2 oriteifon
Test eantion:

Penmissive tolorne L kiiting vatlies:
Test remultaRemarks:

4358 peration wih CB wuxhtary centact

Penrissive tolerancelinking vatues:

Test resillsRemarks:

added to tha Inherenl opersting fimes
480 640 60.00 8
+ 1 % af eking value or 16 ma

_ % % of sutling value o 16 ms

D00 s _ 1> 12600 1wy
7 % of setting value or 1 % by

SZ2%or % ot

QB0 hareg = 1> = 120000
=2 % of sottng velths & <1 % baw

<2 %o <1 % o

funct, oee, 1o menual

Pifon carect

1381 Plokup valuss
Teat condion:

Teat values:

EiC T SRR LT T

frnr= 50 Hz, BO HE
D030 g . [ 35,000 by

Test reaniia/Remeska:

1382 Dispovt mtia

Test condion:

Test yulue:

e

Pornisalve tolormncolLimitng values:

Tt reoibaomzibs:

1363 Pickup times

Teot condion:
\efim%:mw( )_’::f‘;;;;t/ Permissiva tolerance/limiting values:
Test resuhRemark:

1364  Dropout Hmas

Test condition:

Pormlssive tolerencelLimiing values:

Fest KatIsRematka

Test eondltioa;

Test values:

Permissiva tolerance/Limiting valuss:

Test resulla/Remaria:

1388 Thme detay T dor S-pole relrip

A% fing 0.5 % b

4 %% of seiting velus or 1.5 % fum

aehn iem 1.38.1
85% of threshiedd valug
=1 % of voiling valus o 0.5 % fuos

<1 % of setting valus or 0.5 % fane

see jlern 1.36,1
{ 2threshold

tapprox.
25w + 00T 60 HE
22 57 4+ OOT et80 Hz

tapproz,
25 + DOT o 84 Wz
277 1 OOT = BO Hy

aesilem 1.36.1
1.2*threshotd

20my + DOT

20 me + OOT

aee ilem 1,361
2 {hrestiott

000 810 60.80 &
» 1% of setting valus of 16 ma

= 1 % of setting valus o 10 ms
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I TYPE TEST Edlition 08 AT TYPE TEST sdiion D8
Division Energy Management Date 2016-67-15 Division Enorgy Management Data 2015-07-15
Dightal Grid Cusreurrent Prolsctian V07,30 Report  TS0716-001 Digltal Grid Ovarcurrant Prolection V07.30 Repart  T80716-001

Shaet 8-330 Sheet 8131
Summary Summary
£38.8  Tims deley T2 for 3-pole lip 1.37 87N Rostricted Enrth Faull Protectlon {luer)
137 Spsciicatfons
Foat condilai: w03 flem 1.38.1
T2 hreshetd - VBEDIS
- [ECTEM 80255-1, tem 7, Annex A, B
Teatyalues: 005 £10 60,605
1372 Plckup value e}
Perpiasive talerance/L riling valaes: _ 1 % of Berting velue or 10 s
Test condion: B85 % s dhoesony: 206
Test reautiaiRemorka! » 1% of Beting valus or 10 ms
Teaf veluea: 085 bigr flaeite s 200
1387 Timwe dolsy for minimum oparate fomg = 50 Hz, 80 Hz
et conaition: oo Hem 1.30.1 Fermissive tolerancelLimiting v I+ 2 % af aeting vale 3t |« 6 L
12" thieshold
Test resuils/Remarks! b 2 % of sefiing valua B1F < 3 Lo
Test vatues: £008 G0 s
N i i . ) 1373 Piokap times (e}
PermissvalolerarealLinitlay e ~ 1% ol seling valua or 10ms 13734 6 x mowing vidis ess)
Test renulta/Remarks: 4% of seting valua o 10 Fest condtion: BN 502551
1388 Time defay for drapout Vet valties: 1.5 % setiing valus fnr -
fova = 50 Bz, 60 KBz
fot condition: saaltem 1.33.1
1.2 threshotd Permisslva toteranceit imiting values® 1 BpRroY.
335 + 00T & by = 60 H2
Teat values: .00 8 10 OGN s 3715 + 00T & b= 60 Hz
Peniasiva taterancefLimiting values: 2 1 % of veting valus of 35 ms TestresusRema: ‘a3 ms 007 at frna = B0 HZ
“, <32 s + Q0T 8 by 7 B0 H2
Test resullsRemarks: 1 % of seiting valuz or 35 ma %
5
. % £AT3Z 2.5 xseMing valus the
+364  Pashtlon recopnition delay R
; Fent vondiin: sealient .37.3.4
Teat condifion: e e 136,
f-anfreshoid Test valum: 25 % seiting value bz -
Foma = 5O Hz, B0 42
Teat value: 20081080408
Permissive tolotanest milog velues: +appeax
Permbssive tolerarelLimilg Vi 1 %ol selting value or $0 ma 7 e 4 OOT Rdreat 50 Hz
20:ms + 00T Bl s = 60 Hz
Fest remulisRoriaths: % of astting value or 10 ms
Teat seaultsRemnrie: t
< 27 aes + QOT ftfoeer® 58 Hz
19810 Monlloring diratlion <20 ma + OOT ot f:= 80 HZ
Test condiion; sto e 1.38.1 13723  Dropaut Hmes
1.2 threshetd
Test eonddlon: seolem 13731
Tt valie: 60 810 60000 8
oot veluen: nae flem 1.37.3.1
Portrissha tatoranse/Lbibing velues: 5 1 % of matiing valus o 10 ma
Porrlssivo tolirnioe/Liniblng velues. Lapprax.
Tent reauiinRemarka = % % of exing valus of 1 ms B ms st {or,q = 50 Hz
B7 ms st Gy =80 Mz
I | et TYPETEST Editon 08 B [ Qe : TYPETEST Edition 08
Divislon Ensrgy Managomenl Bale 2016-07-15 Divislon Fuehgy Masagoment Date 2018-07-15
Dipital Grid Qvereutrant Protection VOT.30 Report  TS4716-001 Digitel Qrid Qvarcurrsnt Protection V07.30 Repert  TSOT18-001
Sheet 2132 Sheet 8133
Bumimary Sutnmary
Toat resultsMRemarks:
138 Exturnal Trip inlifation

13754 Time defays
Tt sondition:
Tt values:
Perlasive folesanrsfLiméting values:
Tt serulisRemsks:
13735 Dropoat ratlo fhed
Tes! conddion:
Tas valves:

Permisslve tolereneed, ining values:

Teat resulwRemearia:

sdted to the Isherernt operating limes
0005 To_50.00%
151+ 1 % of metting vatue o 0488

B+ 1% of settng valits or 10 408

eeeltern 1.37.3.1
s tem 1.37.3.1
€ epprod 0,70

wed _r Q.72

1365 Plokbp thnea
Testounditon:
Teat values!
Parmissiv tolerzncelLimiling valer:

Teat resutisiRemaria:

1382 Dropoul Hmes
Tesl condiion:

Teat vaill

Permasiva tolarancell imfing valies:

Test remta/Rameka;
1383 Timedslays
‘Taat condition:

Test valuss:

Pecmissiva loterancelLimiting valoes:

Tost rmulisMcmaria:

with nitiation vie: binary inpia sk
freted=50 Hz, 60 Hz
tepprax, § ma + 0OT

t< 5 me + 00T

wilh inifiatfon via Hinery Teput signal
freted=50 Kz, 60 Hz
tuppies, 3 a2 QOT

123 ms + 00T

sdded to the Inherant apersting imes
00081060005

1% of selting value or 18 ms

- 1 % of sefting value o 10 ma

rssinsa T




M T TYPETEST
Division Enargy Mansgemanl
Digitn) Grid

Overcurrant Protection V07,30

Edillon
Date
Report
Sheat

)
20186715
TS0746-004
134

Stinmary
139 78 Automolie Recloaing Fuhiction
Permissive tolerameniLimilivg vafue: Funct, pce. to manual

Test reattiaRamarks: Funation cerect

b

o e TYPETEST Editton 08
Bivialo Ensrgy Monagement Data 2016-07-15
Dighaf Gric Overcurrant Prolection VOT.30 Report  TS0716-801
Sheat &-i28
Summary

141 Tomyeraturs Supervialan
1411 Plokup valuas

Teat condilon: <50 'Co250'C

45 F o 452 'F

Pusmlasive tolerancefl kniing velees: #0.5 b of thasatiing valus or &1 *Cor 42 'F

TeatresulteFemarka: #1.5 % of tha satting velus of 21 "Cora2 'F

1412 Dropoulrtie

Test conditon: 50 *Cla 250°C
56 4F to 462 'F

Permisalue tolerencelt mling vadle: dCorsF

Test resmtibalb ermarks: 3'CerBE

t413  Time defays
Pemisalve toles s el Imzlg vatles: 100 810EGO0 s
Permissiva tolsianc el Imitlog vatues; _ % % of nettlng valuo or 10 ms.

Tes 1esuilsRemarka: BER T

e TYPE TEST Edition 08
Dlvisian Enargy Managsment Dale 20160715
Dgitat Gité Gvarcutront Protaction V07,38 Report  TS0718-004
Sheol  6.138
Summary
1490 Fault{ ocatar

t41  Spacifeations

- VDEO435
- IEGEME0265-1, hem 7. Arnex A. B

£40.2  Distance-to-fauil massuring (FOR)

Testcondion:

Permissive tolerancell Initing velues:

Test resulia/Remarka:

£40.3  Stertto-messure command

Testeenddion:

Permissiva loterancell Imiting values:

Teat resultsiRemarks;

B | DI

Measuring dedarmnces b sinusaldel values, si faill duretlon > 26 ma
% of hid tosation {withoul intermediala infeed)

<2.0%

- by trip signel
- by drop-off of pickup

funstion sceording to manual

funation comect

E TYPETEST Editien 08
Biviston Energy Matngomment Data 2018-07-45
Digltal GAd Ovarcurrent Prolaclion V0T.30 Raport  TS0776-001
&heat 8-137
Summary
1.42 Thormehoxos for Temparature Dataclion
1424  Spacifications

- EGIEN 60265-t
1422 Conneetien
- Ethesnet; TR1200 1P
+ RS 486: TR1200
1423 Vemporatire dotectors
et evacdhion:
et volties:

Teet rezubla/Remarks:

Cannectable Themotaces 4
Kumbar of Thermabases per tyge 4

Umbery comest

1424 Number of tempkraiiice sencors por thermobax

Test conddion:

Test vl

Teatreaulia/Remarka:

425 Thrashalds for indicetion etags 1

Teateondiion:

Tant values:

Pormissive tolerance/limiting veluzs:

Temtresultsffomerta;

1428 Thweshoida for Indlcation slsge 2

Test condition:

Teat value:

Pernisslve tolevis /L rikiin valdes:

reauituRemarka;

1427 Dropout il

Teal condition:

Max. 12
Mex. 12

numbers socfest

50"C to 250°C
+56°F to 482 °F

S54Cto 250°C
58 "F to 482 'F

_ % of asfting vahes or £ 10 or £2 'F

4% ol sefting valusar £ 1°Cor &2 'F

S3C o 250°C
58 "Fto 482 °F

B0CPH0"C
58 'F 1o 482 °F

- t8 ol metling value or + 1 'C or 32 'F

9% of aetting valise or £ T 'G or 42 'F

3'Cors'F




AT TYPETEST Edition 08 I TYPETEST Editlon 08
Diviston Energy Managamant Date 2048-07-15 Bluision Enorgy Manegoemenl Date 2016-07-15
Digital Ged Cvarcuirent Protection VO7.30 Repart  TSC715-801 Dighuat G Cvercurrent Protaction ¥G7.30 Report  TSO716-001
Shest  8-138 Shost  B-138
Summary Summary
Tt values: s 143 Jump Botection
1431 Curent fump datsction
Test reaubaiRemarks: Funatium conrest 14341 Plekop values
1428 Time delays Test ondion: LN, 30
o = 50 Hz, 60 Hz
et candiion: Addet to the Inherent Oparating Times 6,53 beq» 1= » 35000 bons
Teat voles: .00+ 10 BLOD s or = Pesmissiva toleromcelLiming values! {442 % % of selting vl oe 0.0% hyw
Pormissive lelmonéafLniling vallem; 4 % of setting valus of 10 ms Test qesyliaResorka; fb . 3 % of selting vohee ce 0.0,
Tett resuhs/Reqiatha: + % of eetting valun or 10 ms 14242 Plokup mes
TFeatecadtion: aaoitem 143,11
Yot valties: ssaiem 14311
Permissiva toleranceil lmiting vatues: topprox.
s + OOT
Taat resuilzRemarks: tapprox,
B + 00T
+43.8  Valtaps jump datscrion
43,21 Plekup values
Test condiion: LM L, Vo
T =50 e, 60 Hz
BAGY = V> - 340000
Perisaiva tolerancelLimitng values! i - & % of neting value er 0.4
Test seaulisifemarks: il - % % of meding vaius or 0.4V
14322 Piekup limes
Test condian: seeilem 1.43.2.1
Feat voltiém: segilem 1.43.2.1
Perpdsaive leleranceli Imiing values: t nppnok
s + COT
Test reaulls/Ramarks Eappra,
8 4 0OT
AT TYPE TEST Ediion 08 HE TYPE TEST Editon 08
Divislon Ensrgy Managsment Dato 2016-07-15 Divialon Enargy Menagament Data 2016-07-18
Pigitaf Girid Overcurrent Pretection VB7.30 Report  TS0718-001 Digital Grid Overcutrent Protection V07.30 Report  TS0716-001
Shast 8140 Sheat  8-141
Summary Summary
- Drelay fime
Binasy nputs
144 25 Synchronization Function St ard stop
1444 Tolerances - Beleclion
144,71  Tolersnces of Ihs voltaga settings. - Bocking
« Da-enerplzed swiching
Ster sy hronire
Permissive tolorancailimiting values: 2% of saitig vatua o 1 pabtlari i by
- Aulo reclosar
Test reaulis/Remarks: Cenfirmad « Bihery inpit
Canditlons
- Gonmestion types PhPh wid PhrGnd
14412 Voltags differsnce VZ>V1; Va<i't -aph and tph measuring polnts.
-V ayii, Solection by mem uting polnt 18
Permizsive toleranzefLimiing valuoa: T
Tent resubtslRemerks: Furstionatty scéading o ianel confimed
Test resuitRamarks: Y
L4458 Frequancy dilfeisnce (21Y; f2<H
Poarmissive loletanceLiging velues; 1 mHz
Tt reaultaifiomaris: + imHz
144,44 Anguiar difference o2=at; azeat
Penmissive loterancell imaing vahto' 1" ;
Teat resmflaRemarka: =02t
144,45  Tolarance of el Umo Tottings
Poanahve talersneeLiniing velues: 10ms
Teal renuliaiRemnrka’ CHims i
14416  Mex. phaso dispiacemsnt angla i
H
Eormlsshvo tolormntalLbniling values: 5 forafsie ]
10 fer 81> 1 Hz i

Tesl results/Remarha:

1442 Toated tunstianelity

Tt wihees:

£5 'l M dHz
510" for Af > 1 He

Symehronaus operatlon made
Asynchacacus operation mede
Deenergized switching

- Derd ine-

- Dead bus.

Dt Frmitation

Leny frequent cschlations

Direct closing

Funstion values

Enor raaclions

Theeshos vatuss for

- Valtagas ant volisga difforence
- Frequancy end lrequency Gifesenca
- Angie difence

+ Rt of fragaency change
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TYPETEST Edition 08
Division Enorgy Management Dato 2016-07-15
Digitel Grid Quarcurrent Prolsetion V07,30 Report  TS0716-004
Shest B-j42
Summary

145 90V Vailage Control
1456 Specifications

- VDEO45

- [EOEN B0255-. Ram . Amnex AR
1452 Gonersl Test condidans

frezed: 80 Hz, 90 H2

nsod TA5A

Vraled. 00 ¥

1.46.3 Voltege Caniral
14531 Targel voliags
Teai eonditon: 10,000 V ». Viergot = 340.000 V'
Permiaalve tolesancefi imiing values: B+ 0.5 % of eehing valua or 0.04
Teat reaultefRamarto: 151 0.6 % of sutting velue o 0.0V

44532 Bandwidh

L]
2018-07-15
‘Tsorie.001
8144

Test condfion: 02 %0100 %
Teat realiuRenaka; confianed
1454 +ins compensation LDG-Z -
14541  Targst valtaga cising
Test conation: A% o200 %
Test resclhaRemarks: confimed
14642 Max foad current
Test condiiion: 0.3 % to B00.0:%
Teat resulia/Remarks: confimed
1455 Line compsnsation LBG-X and R
4554 Rine
Teat sondiinn: 08 0WI00R
Tast resulscennrka; confmmed
1.45.5.2 XHna
Tt eoedion: 300 A lo 30001
Teat reailsiRemaks! cenfimmad
| DRSS TYRETEST Editian
Division Ensrgy Monegamant Data
Dighal Grid Ovearcurrent Protaction V07.30 Report
Bhual
Summaty
14573 K Throshold
Test eoadilon: 3% he s 100%

Teat reaullsRemerka; confirmad

14574 V< Tima dafay

‘et condtion: diled tatha itheseit opersting mes
Teest vitues: 05T 208
Frexmissiva olesencernlfing vatica: 5= 1 % of selting veiire or 10 ma
Foat resvltsiRemarks: Bl t%oc 0 ms
14575 b Time delny

Teat contion: addedta the Inherom operoflig llmes

Teat vaiuea: 0s-T_20=
Permischva tolorateafUiing values: Fi= 1 % of setting volue of 16 ms
TFeat rosultaRomsks: B 1 %hor toms

L4STE  KTim
Teat condtlon: Bt to the Isherent opesating times
Teat values: bs . T .20e

o

Permissive tateranca/Limiting vties: s 1% of settiag valon of 1018

Feat reauiiRemarka: Bl- 1 tbor 0 ms

S Sraon

i

o= i TYPETEST Edition 08
Tivision Ensrgy Managamenl Date 20180715
Bigitat Grid Cvareurrant Pratection V07,38 Roport  TS0718-081
Sheat 8-143
Summary
LAE.6 Lhnlting
44564 Vmin Throshoid
Test conddion: 10.060Y _ ¥rnln _ 346000
Ponsdszive tolenoee jmksg values: 151 5% of sotting Vahae of 005V
Test resvitsiRemrke: | 0.6 % of sering velue or 0.03 ¥
44542  Vmax Fhreshold
Teatcondtion: 10600V = Yamuz = 34,800V
Peimissive taferance/L mifing vahues: 151+ 0.5 % of seting vaue o .05 ¥
TestresulfsRemmrks; $i]< 0.5 % of aoitig vrkie 0 DOE W
14583 Vemin Time deley
Fest ondition: sddaditoihe inherent oparnting mes:
Feat valires: 05, T. 208
Formiasivo toleroneelt buing values: Fif= 1 % of natting wnlacor 18 ms
Tost resltaReinrks: 157 1 % of W
14664 Vmox Tima dstay
T eoudtian: wdiod 1a tha Inherant opecating mes
Test valnen: s, T.203
Pormissivo taltvaiwelLkniing veles: Tt €% of aciting voluo o 10w
Femt restltsiotuirkst - 3ot 10
t467  Blockings
14675 V=< Thrashotd
Test condiian: 10,600 ¥  Vimin - 340.000 ¥
Permssive olerancelLimiing Vahes: foh-. 0.5 % of satiing value or .03 ¥
Teat realilaRemans. 34 < 0.5 % ot aciling valuo or 105 V
14612t Thrashold
Tt sondition: % s 500 %
Teat resulta/Remarka: confmed
[ i TYPE TEST Edition 08
Division Energy Managoment Data 2018-07-18
Dighat Giid Qvercarrent Protaction ¥07.30 Report  TS0?18-00%
Shaeel 8-145
Summary
148 Suporvizlon Funetions

1461 ‘Vohags-Lransformer oleeult breakes
Parmiasiva toterancelLilntlng vaiues:
Test resunaRemarkes:

1.46.2 Currerlbalanos superyision
Permissive lolemnseLimiting values:
Test resulteRemaria;

1453 Voltagobalsnsa supsrvision
Permisaive tolernoelLiniting vaties:
Test remubisiRomoks:

1484 Gurentanim aupervision
Poamdssha telerencesd Imiing values:
Toat reauitaH emprka:

1485 Veltage-sum supervision
Permbsstve foleranced inking valitas:

Teat resultsfRermacks:

fiznct. Ber. to mmnusl

Funetion eamest

Rmat. azc. o manual

Fumaction correst

fuet. o0, to mantiul

Functicn comect

Amet poa, 40 manusl

Function ¢errect

R, B¢, 10 rBnLet

Function conost

1486  Messuringvoltage fallurs {Fuse fellurs monltor)

Pennlsslve tolerancelLImiing valucs:

Test reavituRemeris:

1487  Current phess rotutien supsriaion

Permissive tolerancefLimking vlties:

Test fesiiaRemenks:

1448 Vaollage phase rolation superviston

Perrriealve tolo ol Inilng values:
Test reauits/Remarka:

1468 F4TL Trip circall Bupervision

Test condiion:

fmet, mce. te menual

Function comest

tunat. e, o manuat

Fimestion penes)

furet. ec. to moniiet

Functien comest

‘HNirnbar trip eirclsl: 1103
Oparstion mods: wilh 1 or 2 8

Fa
L,
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SR TYPE TEST Edition 08 TYPETEST Edition 08
Diviston Energy Monagemont Date 2016-07-15 Diviston Energy Manogement Date 2016-07-15
Dipital Qrid Ovarcurrant Protection V07.30 Report  TSO710-001 Digha Grid Qvarcurrsnt Proteciion VO7.20 Repart  TS0716-001

Shast 8146 Shest B-147
Summary Summary
Petpiaslva tolejanse/l imiting vahaes: funct. ace. fo manooi
1.47 Operational Mensured Vaiues
Test resulnRemarks: Function comect 1471 Spaciicetions
- IECEN 502551, Amnex A, B
1472 Cumenls, instrtment tiatsformers
Fesst conition; Cument ranga < 18 kot
Nomins! rangs 1A5A
Messuring renges {8.1 ta 1.6) irated
Frequancy rangs:
teted=50Hz 49 HrinbiHz
toted =G0 Hy: 4 HRioB] Hr
Test vales: A, I, K2, 10 A tprire), A {58), % (of trezed)
Parmlasive taltranmolL i bing vedu e +0.1 % of the messured valuainthe ekova mentioned ranges
Test resultsemmtis! ol %
Tt conddion: Frequensy pange:
Iretedt = £0 He: 40 Hz to 60 Hz
fessed = 60 Hr: 50 Hz to 70 Hz
Teat vnltica: 1A, B8, 62, 30010 A prim), A {sec), % (ot razed)
Porweive toferonael Initeg values: + 0.3 % of the messwed valua [n ths ebave mentioned ranges
Teat tesUilaRemarks: L83
1473 Gurranln, protectionsciass trenaformers
Test condifian: Gurent rarrge <{00 hrated”, <50 frated”
Mainal Fonga TA5A
Messerng ranges [ARUE-TY
Froquancy rango,
Imtod=60Hz  49Hzto§iHz
freted =00 Hz. S0z to A1 Hz2
Tesst vaduess: 14, 1B, 0. T0in A {piim}, A {soc), %dol Iated)
Potrlssive olermced iating values: + £.1 % of the measwed velue in tha sbave mentiencd renges
Test resulyRemarks: _ 5.t %of tho mensired velue
Tezst condiion: Frequancy range:
frated = £ 7. 4z 60 Hz
fralad = 80 2. Bl Hz to 70 17
? for modular dovice only
? fer non-modular daice only
I (D TYPE TEST Edifion 8B M T TYPE TEST Edifon 0B
Divislon Ensrgy Manegsment BPate 2016-07-15 Divislan Ensrgy Managemaent Cato 2018-07-15
Digitat Grig Ovarcurrant Protestion Y07.30 Report  TSO716-00% Dightal Gd Overcurrent Protoction V7,30 Report  TSA716-00%
Shest 8-148 Shaat 8140
Summary Summary
Fent valies: BA, 8, K2, 310 A prizn), A (sech, S {of iraedy Meastring Runge: foow = 0,01
Penniss|ve tolerancelt Imiting values: + 113 % of tha meaalred valss b1 the ahve awmloned renges Vefoge Hangy. (08 %0 1.2 Visted
Teat resul/Remarka: _0d% Gliment tange: {04 102} lewed
- Frequency rang:
1474 Voitager toetet = 53 R 40 Hz a5t He
frated = 08 Hz: 59 Hz b1 Hz
Test condlon: Vahags Range < Z0BY {sor.}
Teat valuea: P, PA PE, PC InW {eecondary)
Sesandary rated voilage 0o Viafzs Vv
Permissive tolersnoolLinting vitues: 0,3 % of the memstred velua i fe abova mantioned fangea
HMeasuring Renga 11 %0 2) ¥reted
TetreultaRenarks: 03 %
Frequancy g
Frated v S0 Hr: 48 Hzto5tHz .
Imied =60 Hi: % Hz toB1 Hz Teatconditlon: Frequancy range:
Intcd=60H2;  40HzloB0Hz
frted =61 Hz: S0Hzto 7o Hz
Test valien: VA VB YE, VAB, VBC, VCA I 5 {pulm), in ¥ tacs}, % of Vrated
Test values: F,PAPB, PO o W fsecondary)

Pemiaslve toferancefLimiting valres:
Teal resvin/Remarks;

Teat cendiiian:

Tost valuca:
Pamizshve tolerancaiL indtng vohies:
Test res ile/Remasks!

1475

Phase angle, cument and vollsge

Test condifion:

Toal valuest

Practmlasive tolet mcal kihing vatues:

Test resultaemnrka:

147.8
1.47.0.%

Power, ratings
Acttve Power P

Test condilian:

0.1 % of tha measored velua n e nbsve meitloned jenges

Pambsaive toleranc el initing values:
=01 %

et resubsRemarks:
Frequency sanga!
Inod = He: 40 Hz 1060 Hz
S0z io T HE

VA, VB, YC. VAR, VBE, VOAR kY larimj, In ¥ {sec), % of Vrated
6.3 % of the measured velua In the sbove memioned ranges

205 %

Iraed Vioted

Frequanay ranga:
fted = G+ 47.5Hzle 52.5Hz
fimed= G0z E.5Hzlo625Hz

{opametive ranga T} Hz 10 80 H it hlgher toferansos)

P (AHR), ¢ 1B4C), g ICHA I
% (VAVE), § (VBV}, 5 (VC-VARI

Curant 502 atbraled

Vaisgs 5 0.2 at Yraled

Cument = D2 " atirsied ;

Voitags =02 * at Vrated i

W sesondary B

0.5 %ol the

intha

=D5%




Divislon Energy Managamant

TYFE TEST Edition 08
Date 2016-87-15

AR T TYPE TEST Edition 68
Siylaton Energy Managomont Dale  2016-07-16
Digital Grid Gvarourrant Protaction Va7.38 Report  TSO716-001
Shool  £150
Summary
14782  Reactive Powsr
Test candiion: WAt secandany
Meastring Renga: foos ¢ 2= 0834
Yaotage flange: {0.B V0 12} Vreled
Cunent tange: {1 15 2) Fraled
Frequency ange
roted = 56 K 44 Hz a5l Hy
heled # B Hz: B} Hz lod1 Hz

Teatvatues
Permissive toterancefLimiting vahres:

Teat resultsiRemarks:

et vatues:

Permiseive tolarnceiLimiling valies;

Test reanlte/Remarks:

14753 Apparent Powar S

Test condtion:

Test valls

Parmisshva tolerancefLimiing values:
Toat resullafcainrio:

Teal condition:

Test vatues:

Fermisaiva totarans allimitle vadues:

B i

0,04 08, OO InVAr (secandary}

1% ot the 1 n the ebave
1%

Fraquency rangs:

imtod =60 Hz 4D HI B0 HE

ired=61Hz: BBHztoTOHz
@, QA OB, QG In VAr {secondary}

- 1.5 % af the measured vatus I the shova meaticnsd rdge)

5%

VA socondary

Meazbring Range: 1801 t02) Srated
Vollogs Rango: 168 to 1.2} Vested
Currert runga, {6,910 23 keated
Frequancy ranga:

Ited Hz: 48 Hz to 51 Hz
frefed = 83 Hr: #Hz B Hr

£, SA SB, 8C In VA {secondary)
9.3 % of the measired vatua [t the obeva mentlonad sonpea
[k )

Frequancy range.
fieted » S0 Hz: A0 Hz to 6l Hz
fEed= 08 Hz:  S0Mrto 70 Hz

5,54 68, 5C in VA (ssconday)

+ 8.5 % of the menswrad valua i tho above mentioned ranges

- TYPETEST Ediien 08
Divisian Enorgy Menagemont Dale 2018-07-16
Digltat Grid Ovarcurrent Pretection V07.30 Report  TS0718-DH
Sheat 8152
Summary

148 CB wesr monitoring
1488 Thcemethod

Nooselicies defined, bacauss this method 8 & moniloring Anction, which cantalna mo poleciioa-apesific tash and the principtes are

hased upon emphi: celermined data.
1482 2P-method

Mo Beewarles dafined, hezauss this mathod i & mornltedng funetion, vhich senialns ne prolaction-apesfic lask and tho principles aro

basext bpon emplla determined dato.
4483 Iztmethod

Mo eccaras(es defined, basmns this method b & monliaeing funclicn, which centains no prolection-specifio task and te principles ore

bened upoa emplia detcrenined dats.,
1484 Supv.CB make lime
£48.41  Chroult broaker closing tme

Teat condition/Dperstiva tange:

Teat valuea:
Permissive tolerenceflimitihg vafues:

Test resulte/Remerka.

frmed = 50 Hz, 6tz
0.00% 5 _{GBeitm _ 0:6003

BO3A

5A

1CRettm 2 ms.

1CBchm < 2 ms.

Bigital Grid Qvarcurrent Protaction ¥07.30 Report  TS0716-001
Shast 8151
Summary
Yot iesulaemarks; = BE%
+47.7  Freuency
Test condition: Froquusscy suose 0Hz B0 Hz
Test velues: Fin Hz oo freded

Pemleslva tolermnceiiming values:

Teal reaultzMemarks:

Divizion Enorgy Mensgameant
Digsila! Grid

_ 20 miHz Inthe 1ange freted 210 % at Vreled fated

18 mBz In the renge treied £10 Y at Vraled, Fotod
(operntiva mnge = frsted +10 % with highes tolarances)

TYPETEST Edition 08
Date 2016-07-16
Overcutrant Protection ¥07.30 Repart  TS0746-001

Shaat 8-163

148 Anclilery Funciona

1481 Loghulfera

49,11 Operationa log
Perpiastya injamncell aniting values'
Test remltitalRemdaks;

14842  Faulttop
Pererlssiva tolecance Imiting vefues:
et resulRensria:

14243 Qraund faukt top
Permisaive tnlerancel iming valies:
Fest reyulisRemarks:

1402 Faullrecording
Parmissive tolerancel nding valhees:
Test resuls/Remarks:

1483 Dete and tima
Parmissive tolerancallimiting vulues:

Tes] reanite/R emarks:

454 Setting growup switohtng
Permisalve tolerancell imiting yalue!

Teat resultsRenorka.

1.46.5 Test hinclions.
140.54  CHiippingtost

Yt condlan;
Permlssive talerandel kniing Values:
Teni reauiisRemaska;
4862 Testrecard
Prormissive teleranesLimitng velues:

Feut resiitalR esmiduks.

Summary

Funtt, oo o imahaad

Function comest

Fuonct. a6, o montie]

Function coneat. Mot ppticabla for Faull Resorder THERS,

Funcl. ere. fo maswen|

Funstion torrest, Mol sppllcabla for Fauk Recocer FKEBS.

Funet, e, to manusi

Funtiun comeet

Funat. sce. to manual

Frstlon tortest

Fnt, a06. o manual

Franstion ceaect Mol sppliceba for Fault Recorder FKERS,

Eve tripping of GB
Funct. ace. to mesual

Fungtien comect Hal eppliceble for Feull Amcarder 7HESS

Femct. sne. o manual

Fumotion comect




Az d TYPE TEST Edifion OB
Diviston Enargy Mansgemanl Date  2016-07-35
Digial Grid Overcurtent Protection Y07.30 Raport  TSB716-8D1
Sheet 8454
Summary
.50 inlsrfacas

1504 USB intartsse (frant pansl)
Permisaive jalerancelLimiting valuea:
Teat rosultsiRomacks:

1.66.3 Integrated sthemal intarface (Tar}
Permissive teferance/Limiing values:
Teat resulisRemarks:

£50.3  Systeminterfoces
60,31 IEC BDBTO5-103

Temt values:
Pemissiva tolerencefLimitng vohide:
Test resvireMemarks:

15022 {EC B0970-5-104
Permlasiva toleransoll nting velues:

Tesl rasulisMRemarka:

1£0.53  DNP3.O
Tost values:
Pearcuslva tolerancal Imiting values:
Tust restdsRemarhs:
15054 0T B4RED
Pamilsslva toledanceli iniing velues:
Temsd peguiisf enerior
1504 Tims eyachranizston
Teat condilon
Pemilsaive talerance/Limiting values:
Test resultsiRemerka:
1605 Proteciion Interfaces

Test values:

Funol. oge. te manual

Funcion comect

Funct. pee. b monusl

Funstlon caratt

RE2Z3Z, RE485, LWL
Funct, 25, 1o manust

Funatlon caree

Funat. ase. o mansal

Furetion correct

RS485, Lyt
Funzd. aec. o monual

Fumatioa serect

Fumet. scc. o manirel

Fanction corest

IRIG-B, UTFT7, SNTF
Funct. ece, to mmausl

Fundtion correst

Fhishe mesrt houslog
Surtazs-mounting housing
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Soope of protocs! Ranga of valicity
Sum of aheats SIPROTEC 5 Platform and Hardware Characteristics

The SIPROTEC & series Inciudas bolh madular and ron-modules devices,

1 Front pags 1 Modular davives conslst of a base moduls {143 of 18 Inchas) and can be sxpanded wilh expansion modules {1/
of 10 inchas}. The devive type Identifier for modular devices [s YOXXB5, X0XB8 or XXXB7, for example, TSABE
Type XXX84 devices have the same hardwara properlies as i1 modular devicss, but they cannol be sxpended
2 Certificate 3 with axpansion modules.

All non-modular devices consist of just & base madute {1/3 of 14 Inches) and cannot be sxpandad with
expshslon modutes (16 of 12 inches). The device typs Identifisr for nen-modufar davices is 7XX82, a.g., 75482,

3 Scope of protocel 1
Hardwara Characteristics of Modutar Devices

4 Range of valldity 5 A madulsr devics always consists of a base module and oplionally of expansion modulss, The modutes can bs

ange chosen accerding to hardware characterislics. Thass charecieristics are!
+ Modula size
‘ +  Type of construetion

& Scops of editions ¢ + Mounting of the on-site operation panal
+ Layeut for dasign) of the on-site opsralion pans!
+ Input end output modide

B Subcontraciing 1 +  Pleg-in modules
The modulas are avaliable In 2 slzas:

7 Tochnical information; 1 *  Basemoduls (13 of 181n)

+  Extenslon module (18 of 18in)

Technical data
Tha davices ars aveileble in 3 designa:
= Flush-mounting davices wilh cn-sita operation panel fitied diractly on the devies

B Summary 162 - Sudace-mounting davices with intagrated an-site operation panal
. g e dov el T y
- Tabla of ortonts S lovicas with on-site operation panal
[Bhests - vi) Ths on-site oparation panels of the base modules sah be selacted from 3 varianla
+  With a large display, keypad, and 16 2-colored LEDs
— Testresulls + \With a small display, keypad, and 18 P-colored LEDs

{Shexls £ - £55) + Without & display. without a keypad, bul with 16 2-colored LEDs

The on-slle cperation panals of the extenslan maodules can be selected from 4 variants:
+ With 16 1-colored LEDs and 2 key switehes

+ With 16 1-colored LEDs

+ With 8 push-buttens and B 1-colered LEDs

Whhol display elamsnts

The base module siways contains the pewer-supply moduls P8209 and en input and cutput moduls 102X,

Tha exlsnsion module conlsins an input and oulpul medula [G2XX o a plugHin medule assambly with integrated
power supply CB202.

The Tst extansion maduls in the 2nd device row always confains powsr supply modute PS208.

The plug-in madules are available for vatlous eppilcations. The following plug-n modules <an be instalied in the
base modula or In an sxtension module with plug-n module assembly with inlegrated powsr supply CB202:

+ Commanication maduls

+ Measwsing-transducer modula
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Range of validity

Hardwara Gharactoristios of Nem-Madular Davices

A non-modular device always eonsists of just ora module {1/3 of 18inches) and cannat be sxpsnded Witk
expansion madules (148 of 18 Inches). These hardware characterialles are!

< bodufe size: 13 of 181N,

v Type of constauction: Flush-rounling devices with on-site cpsration panel fitted directiy an the device

‘The on-site operation panals ¢an be chosen fram 2 variants:
v With e large display, keypad, and 16 2-colored LEDs.
+ With a small display, Reypad, and 16 2-colored LEDs

The moduls always contains the power aUpply module PS£0% and an input and cutput maodale 010X, The input
and suiput maduls 1010X includes the termlnals for currert and vollage transformers. Opllonally, the module
san be equipped an addifonal inpul and output modile 10410 for extra binaty Inpule and autpuls, The plugdn
moduies sre available for various applications. The following plug-in modides can ba Instelled in the maodile;

+  Communicaton modules

+  Measuring-bansducer modules
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Sheet 4-4
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SIPROTEC 6 devicos

Ali type lests were parforned at varlous combinations of alt modules of the SIPROTEC 5 platform. As a rasull

tha [oflowing devices were coverad:

Modal of Frotactive Relay Tilp Detection Cuanbily structure o
] Quercurrent Protaction 3-pole kip O fully madutar
Dvercurrent Protection 3-pola tip /0= no! exlandable

Wlnlﬁn Ehergy Managoment
Dighai Grid Owvarcurrant Profection V07,30

TYPETEST

Ediflen 26

Date 2016-07-15
Report  TS0746-00%
Shest 4-5

Ranpa of valldity

SIPROTEC 3, functional daseription nfpnwsr supply, CPY, 10 boards and plug-in modules
Al havd typo {osts wara p t st verous binations with alt modutes of lhe SIPROTEC & platfom.
As a rasul alf raalized devices wore covered:

SIPROTEC §

Functional description of boards for modular devices

Board pame Funcliona descripllon

PS204 Power Supply Board {DC! 24 VW48 V or 60 V o 250 V and AC: 100V fo 230V},
mounled In /3 184nch size housing, including 3 blnary inputs, 2 binary oulpuls
and one stalus fife contact

Psz03 Powst Supply Board for the 2nd row of devices, {DC: 24 V48V or 80 V1o 250V
and AC: 100 ¥ to 230 V), mounded in 1/8 10-inch sfza housing

CBz02 Plug-in module asssmbly, Including an additienat powar supply, (DC: 24 VBV
ot 6O V to 260V and AC: 100 V to 230 V}, mounted in 1/8 19-inch slze housing

CPRe0/CP 300 Pracessor (CPU) Board, mounted Into the front sover of the 13 18-inch siza
housing, differant variants for the avieble device designs

10201 tmput Outpul Board, 4 cument nputs, B binary Inputs, § binary culputs, reduced
assembled varian of 10202

10202 Input Output Bosrd, 4 curent measuring inpuls, 4 voltage measuring inpuls,
8 binaryinputs, § Hinary suiputs, mounted in 46 or 143 18-nch slze housing

10203 Input Output Board, B curtent maasuring inputs, 4 binary inputs, 4 binary
oulputs, mounted in 116 18-inch sfze housing

10204 Input Output Board, 10 binary Inputs, 4 binasy culputs, 4 power relays for
controlfing 2 motors, mourted in £6 194nch sfze housing

10205 Input Output Boaid, 12 birary Inputs, 16 binary outputs, mounted in 1/8 19-nah
sjzs housing

10206 Input Quiput Beard, 6 binary Inpuis, 7 blnary outpuls, mounled in ¥/6 t8-inch
size housing, reduced variant of (0205

10207 Inpet Tutput Floard, 18 binary inputs, 8 binary eutputs, mounied in #6 10-nch

| slze housltg

10208 Input Gulput Board, d cumsnt measuring inputs, 4 veitage measuring inputs,
4 binary inputs, 11 blnary outputs, mounted in 4/3 or 18 18-nch sizs housing

10208 input Cutpul Board, 8 binary Inpuls, 4 High Speed Outputs,
mourted In 178 19-inch size housing

210 Input Output Board, 4 curent measuring inpuls, 3 voltags measuring inputs, 7
binary autpuls, 4 high-spsed measuring-ransducsr Inputs for curtent of valtage,
mounted I 16 10-inch siza hatising

211 trput Ouipu( Board, 8 vollage measurng Inputs, 8 kinary inputs,

. h slze housing

oz1z igh-spead maasuring-fransduast Inputs for current or
voltage, 8 bmafy lnpms mountad in 1/5 18-inch siza housing

10214 input Quiput Board, 4 cumsni measurtng inplts, 4 vollage measuring inplis,
2 binaty in-puts, 5 binary outplils, mounted in /6 or 1/3 10-inch siza holsing,
teduced assemblad vadanl of 10202

10215 inpul Outpui Board, 4 current measuring inpuls, 4 voltage messuring inputs
{destgnad for B measuring renge up to 7.07 V) 8 blnary inputs, 6 binary eulpuls,
muoUnted i 178 or 1/3 18-inch siza housing

10230 Input Board, 48 binary inputs, mounted in 6 18-inch size hausing

o322t Inpul Output Board, 24 inary inputs. 24 binaty oulputs, mounted In /8 19-Inch
size housing

PBEZ01 Proness-Bus Module, 7 LC Duplax inferfaves of which one is a service port, |

Ranges of valldity

] mounted In /8 18-nch size housing
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_Functienal description of boards for non-modutar davices

Hoard nama Functional description Edhlon Date ModHications or t ppared to the formsr aditicn
PS1G1 Power Supply Board {DC: 24 V48 V of DG .50 Vio ‘[2;‘! Vor DG 110V e 266 Y
:&n:u,:(l:f:r:gg;gzl 230 V), Including 3 binary inpuis, 2 binary outpuls and one o1 201242.03  First Edition, Software VO2.00
1ot Inplt Cutpll Board, 4 curentinputs, 8 binary tnputs, 8 binary oulputs, reduced ‘ az 2012-03-21  Revision end { at Saff Voa3.00
assembled variant of [0402
0402 npud Cutput Board, 4 surent Inpuls, 4 vellaga fnputs, 8 binary nputs, 6 binary a3 2043-12-08 Ravision and axtondad at Software V04.00
oulpuls
10103 Input Oulput Board, 8 currant inputs, 4 binary inputs, & Blnary oulpuls ) vd 20140577 Revision and oxtondsd at Software VO5.08
10110 Irput Output Beard, 12 binary inputs, 7 binary outputs o5 20441248 Revislonand at Softwars V06.00
CPi00 Procassor (CPU} Board, mounted inta the front cover of the device
0g 2015-04-07 Revislon and at Softy Voe.20
Functional description of plug-in modules for modular devives and for non-modutar dsvices
Serial communlcation moedule, electrical connaskion 7 20151218 Revision and extendsd at Softwars V07.00
USART-xx'-¥'FO Serial communlcation module, aplical connestion o8 2016-67-15  Revlsion and extonded at Softears Y07.20
USART-u0t' v LOFOQ | Serial communication module for fong distances, oplical connaction
ETH-xx -2EL Etherns! module, efectrical connestion
ETH-'-2F0 Ethemat moduls, optical cannestion
"ANAI-CA-9EL Measuring-transducer module
ARC-CD-3FC" Arc Protaction meduta

Valld far alf firmwara and DIGSI varslons.

)
o
'3 two fetters, unique coda for the medule [n the peodudt cade of the device
Ty 1 s 1channel;
TNet :v;\r;m:!é:shﬁr Pratectian ang Fault Recorder
(- TYPE TEST Edition 08 Al TYPE TEST Edition 08
Divlzlon Energy Manngoment Date 2018-07-15 Diviston Enorgy Menagamsnl Data 2018-07-15
Dlgltat Grid Overcutrent Protection VBr.30 Report  TSO718-001 Diflal Orid Ovorcurrent Protection Y07.30 Report  TBAT16-001
Shoat 81 Shoat 71
Subsontracting Tachnical information; Technlecal Data
Testing y Marking Tachnisel Inform ation; Descripion!
Manual Edition
1. SIPROTEC &
Protection Davices
Product information Part No,  C53000-B5000-CH01-B Garman
C53000-B5040-C001-B English
2, SHROTEC 5
Hardware
Manuat Part Ne.  $53008-GER0M-COO2-B Gsrman
C53000-G5040-C002-B English
3. SIPROTECE
Oparating
Manual Part No.  CE3000-G5000-CO03-T German
CHI000-GE040-C003-7 English
4, SIPROTECS
Overcurrant Protaction 75486, 75J82
Manual Part No,  C53000-G3000-CH17-7 Gamman
C53008-GE040-CB17-7 English

Forihe Tachnizal Data sos the dascription (Tochnleal Information).
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112 Time spscifications snd msasudngs

# ok oferwine declred, @ speciiestlonsiresuts of plokupfrippigifetet ey 1efer 10 the cufput of signals via fasl ouiput retays (Typs B}

BO = Binery putpat

Binery outputs:

Hurtber s dots ecc, toihe order varianl, s8e sl ganorol drgms of devices

143 Retey sperating times
Swtching time (DO T}

TypeS = stonderd relay

Tmaf=  hetroloy

Typats = High-Spasd Relay

GOT {Qutpn Operating Thne): edditionat detay of the cuipt medium vsed

: sverage: Bma mocimum: < 10 ms:
Openng time:  sverage: Zms; mazimum: < 5 ma

oot

Clasing tims,  evernge: 4ma
Openingme, average: 2
Masimum: =bma

oot
Choalng fime:  aversger, | ms;
Openinglime: overcpe: By maximue: |, 6 ma:
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1.2 EO/B1 Overeuriunt Protoction, Phesos. Tt vasliness:
£24 Specifications
Femissiva lolevancell Imding yalues:
- YDED4IE
. SECHN G0285-1, fem 7, Annex A B Tt bt It et ks
- IECEMB0256-151
1223 Plckup tiney
122 Oworcrant Protection, pheses vwith efintte thns avorcurrent sloges [deflalte tme)

Fiokup valttes

Tist coadiion: D30 Tiera = trreshiold veiua . 36000 Len

fse = 50 Hz, 60 Hz.

Mthed o of phases;

Permissiva toterance/Limiing values: ¥ % of metting vatue o< 0.005 iyt

Test reauita/Remarka: 1% of eaifing velsa or .005 1uns

Methed of wesswreneat = RS vafise of piimes. e fet sonled;
Pesmissiva tolerancel imiting valuos: \p to 3k hermenic: 1 % of satling valus or DOOS hyy

1 ta Sl harmenic, b = 50 Hz:3 % of sctling value of .02 aa
up ta B0 harmanloe, fir [} Hr- & % of astting valuo or 0.02 Lyey

Tes resulteemarks: \p ta 30 haarmoiis: + % of Betting valua o 0.008 L
1 %0 S0H Rarmonic, £ = B He: 3 % of sefthig volue o 007 bt

wp Yo SO RANANK, foeeg = 60 HZ: 4 4% of peiting valua of 002 hau
Moftios! o measgomac) = AMS vetue of phases

sy fifes fosr of e amplftuda, Heary <h the Bt eliEs]

Peamissive talesansell intithng vatue: upto J0th harmonk: 1 % e!:cmrag Va,ue o BRI drap
1t Stk hasFoais, s of wcting vihia o D52 Lk

up o B0t harmenic, fusms u Hz a % of astting vefue or 8.02 Lur

Test resulteemarks: up o 30t harmonka: | % of soking velie of 6005 b
up to B harmonss, b« S0 Hz: 2 % of setfing vatue of 062 Luay

up 10 B0t hermonis, b =60 Hz: 3 % of settlng vaive o 0.02 Loy

ethed of measers

with Bter foc the gatn of b s thstudi il

Penvisive olerancefLming velues: \rie 301 hamanis: 15 % of eetting valio or 0.07 ks
up o 60t hareton, {1 50721 3 5 of eking valus of 0.02 Len

wp 10 50th hamaonic, {5 = 40 Hz: 4 % of acking voloe of 1.02 b

Test resudtaRemacks: up te 30th henmaale: 1.8 % of sstting valoe or $.01 [y
o to B0 Bl et = 50 He: 3 % of bakting velus or .02 Ly
bt 5t hamcnlc, 4. = 80 Ha: £ % of astling valuo of BOZ buw?
(222 Dropout i
Test gonditlon: meafem 1.2.2.1

* neasa thot bhe ey 4nsporse exsetly matches tha ez defined gali lactor
? in Gme thal the userdefined gain facor is aut balaw 3. h tolerance is amedified it the gain faclor fs agar
* In ceme tant tho wmor dedined galn fector s setbelow 7. The tokerance fa smplified f e gain laotor & lames
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1224  Dropact imss
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1225 Time dafay
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0002 12 369

1 % of dropatd velue

1 % of dropaul vatue

wenltem 1221
1.2 threshiold

{ apprax
25ms + OOT at 50 Hz
22t + OOT 5 80 He

approT.
25 ms 1 Q0T at BHHz
22 3 4 GOY W & kg

et lhen £.2.2.4

tepprox,
20 o 5.00T

tappoos.
2 ma +00F

bt iterm 1.2.2.1
+.24%hreahold
0008 . T 50003

% of wetting vaiua or 30 m1s

% % of wctfing volua & 30 s

123 Dvercutrant Protaction, phases with inverse thmo oversutrent stoge (invatas tima)

1230 Plekup values

Test condition:

Muthod o o

0.030 fr.q - trenhhd vatus - 35000 by
Faua =50 Mz, B0 Hz

of phemes:

Pormisshee totarane &fl imlting vefues:

Test reaulls/Ramarks:

1% of sotting value or Q806 by

1 % af selting value of 005 fono

ottieed of ess urament » RIS valos of shases, no fiter app]

Permissia lolsrmncelmiting vales:

s R [Oxra
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SumEnary
Test reauleRamasta: wp to 30th hammonle: 1 % of nottg vihte of G085 o
up to SO Irmmonks, s © 6O H2: 3 % of setfing value of 002 hus
Ut SN DUTAGAIE, Fuos = GO Haz: £ % o making value of .02 lane

Léethed of = RMS yatue of plimen,

it filler o tio) of fi o ol dius to tha entrafieaf;

Painlssiva laferancel Ining values: up to 30th haluwulc 1t % of getting value ar 0.005 baw)
up to Sih =50 Hz: 2 % of satting \m‘\morOOZ [

Trued
1 b B0 hmmnﬂ!c Fases = 80 HE: D % af setting value or 0.02 Lo

Teat remulisResanrke: Lp lo B0th fwamenls: T % of setting valua of 0,005 ks
80 B0th hamanic, fu = 50 Hi: 2 % of seithng vaiue o 007 imwa

v fa 5Hh harmonic, buw = 80 He: 3 % of saitlng velue o7 002 lnwg

Heinod ot = HMS vakie of phases,

‘it filer for\5m gain.of nmetles (oehiding ot the smoliuds pienuen’

Perdaalve toleanceiLimiing values: up to AR harmonie: 1.5 % of sefting value of §.01 Eyw
up to 50th barmnak, fowg = 68 Hr: 3 % of sebing vefus or .82 L

14 ta 50th Rarmonie, fu =80 Hz: 4 % of 3oting vetus of 8,82 b

Test reavitaR enarka: o bo 30U hernenie: 1.5 % of selting vatue o .81 Lua’
upto B0 hasmonld, fae = 540 HE: 3 % of seting veius or 8.02 buu

up to B0th Hrmonis, fava = 60 He: 4 % of setling velos or 0.02 f.roy

1232 Dropont ratta
Teat conditlon: e e 1,254
fnstantanecus:
Tesd yaluea; 105 * fueshok value

.95 * plakop vaive
Disk smulation
Test values: 6,00 * threshod valus
Permissiva tolererce/Limiting values: % of dropoit valus

Fest remulsRermarka; 1% of dropout value

33  Plckup times

soe ltem 1.2.3.1
1.2*threshatd

Test candilon:

Prambsaive toleranced imiting vales: t spprox.
5y + 00T at 50 Hz
2% ma + OOT al B0 5

‘In:lﬂe that the fller the iser detined gain f
? incase fhat the vsee ﬂnﬁnbdumn factex |s sethelow 3, Thelderaru:a Iz pwplifed if tho goin fact b lagec
Fin e the the - gain factor Is ot Is emplified if the gain factor Is lamge:

%

up to 30th harmenic: | 4 of setting ohus of 0065 b
g2 10 By hanmmeniz, g =50 He: 3 % of =etting value or B.02 Lay
up 10 5HA hamanie, Lu.a = B0 He: 4 % of saiing value of 002ty
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1234  Dropout tmés

Test condiian:

Permissive lateranoelt imithg vt

Tost isulaiPemachs:

1235

P

Vd Pertnlsslveselerancall kuting values:

Tripping lime chorasterlatics

Test condiion:

Taatvalum:

12281 1EC nommalfnveres (ype A3
st resufis/Rem:

12252 6 yery inversa {type 5}
Tesl resulte/Remasks:

12353  [EC extromaly Inveras {typs €}
Tes! resulte/Remarka:

12354 EC ongdimoinvero {typa B}
Teal reaultafRemar!

12355  ANStlong-tma lverse
Teot rewtitaReaprha

L2358 ANS}short4ima Inverss
Test remutisMemard

12,987  AHSEaxtremely nverse
TestiesullaRemanks

12058  ANSIvary lavsras
Test resultu/Remsaris:

£2358  ANS|narmal inverss
Test resuits/Remarks:

123540 Anst morioru!oly fweeas
Test reaue/Aems

123541 ANSI dafinlts bnverse
TeatrestiaRemorks,

Summary

tapprar.
25ms+ 00T R B0 Hx
220+ 00T W 60 HE

aeniten 1,231
*eppeor.

2B ms + 00T
tepprox.
20ma+ 00T

e ilem 1.2.23.1
12 threatiold

Tome dial: .85 < T - 16.00

5% of tha raference (enlevlsted) valua + 2 % of surent tolarance of 30 th
5 % of tha reference (calculzied) value + 2 % of eunrent teferance or 30 ma
5 % ot 1ha relerence (caloulnlad) valuo + 2 % of sonern toleranca or 30 ma
5% aftha relerence {eaiculated) valua + 2 % of cumant leference or 36 e

5% afthe lum + 2 % of

W s

5% of the salesonce [calewlated) velua + 2 % of current toleranca or 30 s

5% of tha rafarensa [celcalited) velus + 2 $% of cument toteranca o ST ms

5% of the refarunca [ealclled) veia + 3 % of cunant tolsence o 30 tas

5 % af tha refesenza {calcufeted) vaive + 2 % of current lolerence or 30 s

& % of the raference [calculated) volua + 2 % of et foleanes or 30 me

5 $h of the reference (calculatad) value + 2 % of curtent tolerance ot 30 ma

5% of the reference (cateulsted) vatua + 2 % of cumrant totarunte o 30 ma
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Summary Suminary
1238  Dropow characteristics Method of = RMS yalue of plysm. e fier aoned §
PO — e e 12,54 Permisstia wherancelLimiing values: op to- 3041 hormaniz: | % of sotting vedua oc 0005 45,
Eiisk emufetion: 0.5 threshald o, 50th REMANiT, L. = 50 Hr: 3 % o setting valus or 2,02 10

06 Ha: 4 % of seNting velus of 8,07 Tous

wpto th hanmonis

Tt vabuesn Tima $iak 1.05: T : 15.00
ot vohles e e Test resoleffamarks: up bo 30t harmontz: 1 % of seing value o 0,605 L
up to 50th RERROlE, {50 Hz: 3 % of seling velus of 8.02 fw
Pentashr tolesonzed, intiog vehres: 5% oftha el et +2 %ol tolevoncs or 30w s bo S0t b, fa = 0 He- 4 % of selting velus or 0.02 lug
42361  IEQ normaiinverss (typs A} Methed of = RMS valus of shescs,
Teat resutiafR emarks: § %5 ol tha reference foelsulaed) vakue + 2 4 of curen! toferosd e or 30 o
ity Bar fay ity f dh fitude ettenuslion dua io tha ani}alizs)

12382 [EG vary nveres {iype B)

TeotresitsiRemerha: 5 4% of the reference (catcutaled) value +32 % of curront tolomnee or 30 s Frezmisslva olarancell invting values: P to 30U harmanis: § % of selting valun o 0.006 L
up to 50th honnonks, T =50 Hz: 2 % of Betting velus of 0.07 bam
up to S0th hesmonke, T, = 60 H; % of netting) voluer or (D2 Lung

12283 16 onarsly davaras pe O

Teat lte SR 59 afihs tue 4 2 % of i tok an
st resulleRemarke: o of curee me Tent resultaRemaba: 1 to 30th hammenic: § % of setting valua or B.005 fus
U e S0, harmesic, e = 60} Ha: 2 % of neting vallio or 0.02 buw

12384 K¢ langtine loverse ftypa B) b b S0Th hesmeeic, faw = 4G HZ 3 T of sefing value ce D.02 b

Test reaultsRomarks: 5% of the referenas [eslculated) velua * 2 % of current toleranca o 30 ms

.. el of tyens rement thiS value of pheses,

L2305 AHahiengile Invers N

Test seaulisMemarka 5% of th 2% of cument ma . ‘it A6, tor s i o e mcsiles Enetuding eftha fio*
£2268  ANSEshortilma Invorse ) Permistiva toteronsorLImiing vnlsés: 14p 1030k harmonka: 1.5 % of eting valus or 0.1 L

s resubiaRemerks: 5% ofthe s + 2 % o eunent fol: KRS up da 5 hamonkc, b = 50 Hzr 3 % o) soiting valio or 0.02 1z

12p 40 SO ROITOM, b = 10 Hz: 4 % 0f sedting value or 0.02 Lun

12307 ANSLestromely Inverse

" Teat resuirsRemarks: op o hmmonis: 16 % o vl yolus or 0.1 [
¥
et resulta/Remarks: 5% of tha reforanca fealolllod) valus + £ % of curant tolstasca of 0 s e S e Lo 2 of st . ox 042
up ta 80th honeonds, I, % of sening vebua o 0.02 by
12368  AHSivery averss
Fead reantta/femeshs - 6% ol the feference (catcutated) value + 2 % of clrent tleacse o 30 me 1242 Dropout rtfo
12564  ANSInormat fnverse Test condition: see e 1.2.4.1
et reaulaRomerks: 5% of the referenaa {oelouiated) vatus + 2 % of surront toleranga or S0 ms
nstartancovs:
125410 ANS|moderately tnveras
Test reauitaFomatka 5% al fe reference {oeiculated} vatue + 2 % of carard leterance or 30 e Teat valuas: 105+ theeshold valua
995~ plokup valus
1234831 ANSidafinfte loverss
Test sesuitslominks 5% of the referenca {calculamed) value + 2 % of cumert toterance o 30 ms Dk aamiatian
124 Overearren Proteation, phasan with bser-definad charactedstic’ Test voluess: 090 * threshoid vetue
1244 Plekup
Pernitnslye totetncelt. bnting velues: 1 % of dropour value
Test condhion: B0 baca 3 Miremhold vedue z 35000 1oy
fwa = 50 Ha, 80 Hz Test reulaRemarks; 1% of thopout value
Blathod ol = of phases; 12,43 Plakug Hies
Permiselve toloranceiLimiling vaiues: 1% of selling valua e 0.005 bar Feat condition: sorltem 1241
2 bl
Test resulteRemarks: 1% of suthg Vil &-0.005 4m
* In casa that tha flrer response exactly matches fhe vaer definad gain focten
—_— * tn cema thet tha er-dofined guln factor 13 e brlaw 3, Tha telernae s amglifed il tha gain factor |s iager
" Mol availairta for Bimbar Protustion ? In ¢ema the tha ser-defined goin lacto: i aat betow 7. Tha toloranco fo amgitied i the groin factar |3 Evger
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Summary Summary
Penniasive talerance/Liniting values: topprox. 13 EON/ETH Overaumrent Protoction, Ground
25 pis + DOT et 50 Hz
22 ma + 00T st 08 Hz 134 Spectfiostions
- VDE 0435
T resuba/Remerke: t approx, . |[ECIEN BO2E5-1, Hem 7, Annex A, B
26 ma + OOT ot S Hz . HECHEN BOR55-151

25 ms + 00T & B0 Hz

s 3.2 Owercumrent Proteclion, ground with definfts ime aveceurrant atages (definlle ima}
1321 Plekop values

1244 Dropoettimes

. Frat condiledn: Q040 by, Hreshold wslise = 35,000 Ly lor protoction GT
Test conati sea kom £.2.4.1 0001 A~ threshedd watye 2 1,600 A for [nstrument CT {Carent ranga: 1.04)
0,002 A - threshald value = 8,000 A for Instrument G {Cumen range: 84}
Permissiva tolerancell Imiing valuen: 1epprox. taes =50 Hz, 88 He R
2 + 00T Mathod of = of ohises o0
. Permissive tolerancal miing values: For protoction GT:
uimREmarts: t 3
Test resuiRema toppren. + % of setfing valure of 1005 buw
Ferimtramant G1
1 % of sefting valus or 00005 e
48 Tripplng #me charscarlsties Test reaultaffemarto: Fox protection CT:
+ % af aciting valoo or 0.005 hua
Test sonedlon: e Hem 1 24,4 '\ For instrument Gt
1.27threshold g 1 % af selting valus or B-0005 hucs
Matlied ol = AMS ynlue of phy 300;
Test val o il Q05 T 1500
est ualoes. o dinl. 0,05 F 1 Prordssivie totranear oy viluss: Fer protection OT:
up o 30lh harmankza: T % of sclfing volue o (405 ks
Parmlashvo toferancefLhniting ynlies: 5 5 0f the referenca (eafoulated) valus + 2 % of cUrron Ilerante o 365 & {0 50th harmonie, [ = 50 Hz: 3 % of setling vaue of 0.02 buw
o to S0t harinank, Lows - 60 Hr: 4% of ening valbe o 0.02 Lo
For fnstrumers €T
Te o +
est resultafRemarks %ol value + 2% o 30 ms v to 3t hermonize: % of salting valte of 0.0005 bows
1 {0 56 hamaonie, [y, = 50 He: 3 % of setfing vatue o 0061 L
(248 Dropoul eharaslenisties o S0t RERRONIG, Ly = 60 Hz: 4 % of seting valths o G081 fue
Test reutaRemacks: For protection GT:
Teat pondian: seellem 1244 up to 50t hammonles; 1 % of etting yalue or G005 4
Dk emilation: 0.5 Hreshold Up to 50t harmonke, fpp = 50 Hz: 3 % of eating volwo of $.02 by
wp to 50t Bomonk, fuwa = 60 Hz: 4 % of netting valie of 0.02 L
X For lesinmmer OT:
Test values; Tane gk 0.05 = 12 1300 up to 20th hwvmonics: T % of selfing vele or 0005 lrea
p to S hasments, T S0 H: 3 % of efting valus or BO0T e
Permissive tolesancell miling values: 5% of tha noferande (ootcubute) walis + 2 % of curmacs toleranca of 30 ms. up to S0th hasmonle, fom =60 Hz: 4 % of seting value of 0.00% b
1322  Bropout o
Teat reauitsRomorks: 5% valug + 2 %ol tolerpnce o 30 ms.
Test eondttlon: wagitem 18201
p ,M;;;:::*Mm Test walues: For profection GT:

B5 % of Threshad value o 006 b or 60% of theeshuld olue (o secondary
cument thresheid » 0.030 by

Fer instrement OT:

B85 % of Thaessheld wilue of 0005 L or S0% of thieshold value {for secondary
Glvent Waeshedd - 0001 ko

A
e

% 3% Pesenisgive folerencel jmiting values: Far protestion GT:

3 13 |'koloet!mqva\uaor0005 [
R Fee instrument
H ) 1% of setting velus or 0.0005 by
E i

7 i Teat reaufaf emarks: Fex protection CTF:

1 % of reitihg velus or 0005 Lo
Fan Inatrument GT:
% of 2eiting velue or §.0005 Luwe

S,

1323 Fledop imes
Tesi eondition: 300 Rem £.0.2.1
Teayvalues: § Zthreahoid

5.0




Diviston Ensrgy Managament
Digitat Grid

TYPE TEST Edition 08

Data 2016-07-13
Overcurrent Prolection VO7.30 Report  TS0716-001
Shest 810

Alw

Parmiasiva toferancerimiing valuua:

Test resulisfMemarks:

13.24  Dropowl mas
Tost condilion!

Permissive toleranaeiLbnting values:

TetrestdlafRecnnrks:

3386 Time dafay

Test¢onddlom

Test valuen!
Pemvissive tolerance/Limiing values:
Test revultsif emiorda;

Summary

1 ppro,
25'ma + 007 ot S0 4
2 e + 00T &1 60 He
1 appras,

25'ma + 00T ot 50 bz
22 s + GOT & 40 Hz

seahem 1321
tappron.

20 ma + GOT
tappioy.
28ns + 0O

soaslom 1821
1.2 hieshald

0008 . T. 00005
| % of aetting velue oe 30 s
1% of eeiting vatue £ 30 m2

13.3 Guercurrent Pratecilan, ground with fvarse tima ovaccurrent stags (inverss tme)

1331 Plokup valuss

Test conditon:

athed of =

agt {hreohiord valio : 35,000 Lafor pratstion CF

2001 A < Whteshold Yolio = 1,600 A for instrument ST {Curent range: 1.04)

0002 A - threshctd value - B000-A for inatrument ST {Cutent ranga: BA}
taza =50 2, 60 Hz

of phesca and 3I0:

Pezmizslva tolerancel Imiting values:

Teat sesult/Remarks:

For proinction GF:

4% of netlng velse or G008 kv
Eor instmment €7:

1% of 3edflng weliie of 0,0005 s

For proteation £T:
1 % af sahting valus or 0.005 L.
For nstiament G T:
1 % of actting vakue or D.00DS Ly

Method of mesarsrmsett = FbS witie of shases ant 310:

Permisviva tolerancofLmiling yohies:

Test reautlaRemarka:

t332  Drapout retlo

For protection OT:

upto 30t hamonica: 1 % of bating Ve 1 D004 s

G 10 501 RAanle, frien & 50 H2: 3 % of saking valte o 0.02 ke
10,5611 bronks, g — 80 Hai 4 5 o seing velua or 0.02 Lyos
For festrumees OT:

p o 30t harmonize: 1 % of 3aifing volua or 0400 [y

w1 bo 50t Disanonic, e = 50 Fz: 3 % af setting valde or .00 ke
P to 50 NRmmOrst, et = 60 HE: 4 % of weting valus o 6.0 Loy

For proieation GT:
1 to 30th Patnciics; 1 % of sefting vatia or G.905 k.
oy huret = B0 H2E 8 % o mestlen) vatlim o6 0,02 Lo
frees = 60 Hz: 4 % of uattiog vadua or 0,02 Lot

wplo 30 fasmordes; 1 % of seing va've ot 80005 kn
1p to S0t NErmome, bowe = 50 Ha: 3 4 of seiting valo of 0.004 L
up 1o 50th harmonic, Lo = 80 H2! 4 % of kel value ar 0001 baw

Tent condilan: seaiten 1334
fratansanects;
i TYPETEST
Diviston En-my Managemont Date 2016-07-16
Clgltni Grid Cvareurrant Protaction V07,30 Report  TS0718-004
Sheat B4z
Summary

13358 AHS|ahor-Hme nverse
Tont resLltsR ieratks:

13387 ANSLstremely Invaras
Test 1eauita/R emar

13058 ANSlvery inveran
Teal reavhis/Remarks:

13,358 ANSE mmmi favarze
Teat resirRem:

133510 ANSI modsretsly invema
Tent reaultafemerks:

13.3,E1%F AMSI definits kwerss
Teat beatls/Remarka:

+336  Drapaut shareataristics
Test candilon:

Teatvalus:
Parmilssive lalermncall inting value!

£3.58.1 G notmnl Inveres fypa A}
Tost reotiltsiFemarks:

13282 _IEC ey invarss {type 5}
Tes resulisRemer:

13263 IEC .mmuy Inverss {type G}
Tt resulfaiRemar

133684  [EC longme inverzs {lype 8
ol resublaRemarior:

13366 ANSHongtlme hverse
el restits/Remariy:

13066  AHSIshortdims lnverse
Test reautlsRemarka:

tasar ANthhnmiVy lnveras
Test rsulteRem:

12368 AHShvery Inwrsi
Teal resultaRems

13309 ANSH nosmet frverse
Test cenultnRemarks:

0 ANSE moderltdy vorse
 gesutis/Flam

5% of the reterence {calculzied) volire + 2 % of curent tolerance or 30 me

5% of tha ceference {calculsted) valus + 2 % of currant tolcianes of 3 ma

5 % of tha refarence {calculated) valus + 2 % of cumant tolcrenca of 3 ms

£ % of the reference fealoutated) vatue + 2 5 of clmrent toloranss of 31 ms

58 otk refarence foatculoted) vatue + 2 % of cuent toferanca or 30 sm

5% ol the reference {caloulmed) volue + 2 % of curent teferanca oe 30 ma

Bagilm 1.33.1
Disk emulation: 8 8%hroshold

Tims disk 0.05 _ T _ 16.00

5% altha +3% ot oy
S olthe plug + % of 30
&% of the +2% W
5% ol the raftia + 7 % of slmant Mma

5% of the raterance {calotlited) walie 4 2 % of curent toleranca ar 30 ms

5 5 al the referenza [zeloulztod) value + 2 % of chthand tolerancs o 30 ma

§ % af the reterance {caicuited) valun + 2 % of ctreit tolerence o 30 ma

5% of tha reference (celculsled) valu + 2 % of cuman tolerance of 30 ma

5 %h of tho roforehece (Cafculated) value + 2 % of cumment tolerancs or 30

£% of th roference feateutsted) valua 4 2 % of cunent talerance or 20 ms

6 % of the referancs (calculated) valua + 2 % of canent tolarance or 30w

TYPETEST Edition 08
Divistan Ensrgy Managemml Dato 2048-07-15
Blgltal Grid Overeurrent Pratection V07,230 Report  TSOT16-081
Shaat a1t
Summary

Test valuss:

Disk emuteion
Tes) yolyes:

Pormsalve tole e/l Imaing values:

Test resuita/lemarks:

3 Plhuplimes
Tentcondibont:

Parmissiva tolerancof imiting valies:

TestreauliaRemarks!

1334  Diepout imes
Teat condiion”

Permisaive toleranceLimiling velues.
et remlsRenurhs.

1355 Telpping tme charsctertatics
Tost condtion:

Teat volues:

Perminsiva telerancefl imithg vahis:

13351  [EC normal tnverse type Al
Test reaunefRemarks:

13382 G vory Invaess {iypa )
Teat requiisRem:

13253 _IEC exremaly fverse iy ©)
Test resutfafflemarts

42354 1EC longdima inveras flype B)
Teat resulsemarks:

10@ plfme inverse

Al
¥ ﬁa“\lﬁl M‘

For pratection CT:

5 4 of gickilp Vot of 0.015 kawe o 50% of pickup valsa tfor secondary cument

treshioid _ {030 Lund

T
B5 % of piciusp value or B.0004 L or 5% of plohwp velua [for sesondary cureat

Ehreshodd = 0601 ko)

B0% of gk vahr

For peotection CT:
1% ot setling vile oc 0005
For inztrument CT-

1% of acttang valie of D000 4
Fox protection CT:

1 % of astting valre or G065 |
For sttt 6T:

1% af aedting valte or 10005 b

s8e item 1.:3.3.1
1.2 trestiotd

s

25ma 2 00T ot 60 Hz
72 ma + 00T st 60 Hz
teppear.

25ma + 00T R ED Hz
22 m3 + (T w60 Hz

sealien 12.3.4
1 eppies.
20 + OGT

tapprcn.
20wa 4+ 00T

saaitem 1.33.1

1.2 ihreshoid

Teme dial: 005 T 1600

5% ofthe +2 % of currart bol ¥
5% ol the Elue £ 2 % of 3
S%afthe vale + 2 % of cument 0 m
% of jatue + 2 % of cument T

& % af the refecenca (calcufalod) Vol +2 % of cultent toleranca ac 30 s

& % of tho rohusensa dcaeutsted) value + 2 % of cunant tolscanca o 30 ms

: - TYPETEST Editon 08
Diviston Energy Manegsment Bata 2048-07-15
Digltal Grigt Ovurourrant Protaction V67.30 Report  TS0748-004
Sheat 813
Sunmmary
133611 ANE]d-ﬂnilu wersa
Test resulRemerks: % of the ret. +2 % of cumant 50 4w
13.4 Overeorent Pratectian, ground wihth ussr-defined chumetodatic'

1344 Pickup
Teat condilon:

Method

B.610 baet - thres hold valza= 350G by for protectlon GT

6,604 A & thieaheid yatus +, 1,000 A for instrument GT {Colfent rangs: 184}
0002 A - threshedd vadie - 8,050 A fof instrument CT {Carrent range: 84}
Srma 5 H, BO He

of pheses snd 330

Permissivatolerancell miing volues!

Test reabitalH emarka:

Fot puatection OT:
4% ol aslling valus or 0.005 Luz
For Instrumant 51

1% af seling value of 30005 fyer

Fer protection OT:
1 % of aelling value or 8005 hue
Fer instament G

1 % of selting value o G0008 by

Srthend of e urement = RIS value of pheses and 3I0:

Pamissve tolermncelLbaking vahuea:

Test reslteRernerha;

1342  Drupout ratl

Tesl condition:

Dish emutatlen
Test vakpess

Pamlsniv tele Buc /L iniing vaiues:

Test resulta/Remarks:

" Nal cvnitntis for Busbar Protestion

Foe protection GT:

Up to 3011 hameailea: o % of seniag value or 0.003 buw

14710 50l hamonk, Gy =50 Haz: 3 % of astting value or 102 ks
40 0L hotmonic, L = 00 +iz: & % of sektiog vl o 6.02 buns
For nstrumend GF:

up to 30M hemenea: 1 % of sefting valus of B.ODIS Luu

P 10 50U REmIONIE, foura = 50 Haz: 3 % ol nating value of 0.071
upto 38h honwonk, fuw = 80 Hz: 4 % of setting value of 005 b

Eor protoction £F1
i ta Mith hamonics: ¢ % of setiing valus or G.O05 Luws

Fzi 3 % of selting value of 062 kan
1 Hz: 4 % al seting vakio o .02 bymy

up to Hth hasonke: 1 % af seHing value or 0.0005 funs
up to 50th harmenit, farr = 50 H2: 3 % of seiting velua or 0.001 lou,
up bo S0th harmonic, foics = 80 He: 4 % of seifing velua or 0001 ku

aeaitem 1.3.4,1

For protection CT:
5 % of ploksp valie of D015 o o 50% of pickup valus {far socondary eument
et 0030 1.

For instrument ¢

85 % of p!nkupvalus o 0005 Lorss or 50% of sk vaiue tor secondary cumrent

threahold . 0.809 by,

3% of plekup velue

Far peatocthon GT:

1% of aaxumva:ua of 0,006 Loy
o Iatrumart

1% of selting vilus o 00005 duct

For rotustion CT:
% of selting value o 0005 §

For bttt GT:

1 % al sadting valus of 000500
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TYPETEST Edition 08 I | DU TYPE TEST Editon 08
Diviston Enlrgy Mansgement Date 2016-07-15 Divislon Ensrgy Managomenl Data 2016-07-15
DigHal Grid Ovarcurrant Protection V07,30 Report T80718-001 Digitel GAd Qvareurrant Protaction V87.30 Roport TS8746-00
Shast B4 Shaal B-15
Summary Summary
1343 Plokup fmes 14 51V Vet o .
Test condidon: seahem 1.24.1 1441 Spesfiostions
1.2 theeshold
. . X - VDE0#5
Permissiva tolerancelLImiting volres' lzg,'imﬂfooT J— - IECIEM BO2E5-1, ltem 7, Annes A, B
22 ms § QHOT ot 66 Hz. - ECEMN 60255-127
Testreulaenaste: e i e S0z 142 Voltoge-released stage
25 me  QOT et 80 He 1421 Plekup valites b
1344  Dropoul mus Test eondifn: A0 Eqna s, threshiold valuas. 35,000 fos
Test condifion: gesflem 1341 F—— fa = 60 Mz, 60 Hz
Permizaiva toferince iaking values: {eppraz. 0.830 |1 - Wareshodd volue | 18,8043 1
B me+ 00T
Test resufla/Remorhs: Mstiod of = o mhemes

LopproX.
¥hom + OGT
Pecrissiva talerancalLimiting values: £ % of selting vatus o 0005 b
1345 Trigping ime shoracteriatics

Test resuliarRemerks: | % of setfag valio o D005 Ly

Teat condmi: ses item 1.3.4.1
i Hheesherd
elhed ol messurermant = RMS yetue of shases
Test values: Tioneligh 8052 T ; 1500

Permlssive tolornaalLimilog vaiues: 5% ol the taleserce {caicutated) value + 2 % of curand tolerance o 30 ms Permisaive taterance/Liniting values: up to 30th homenka: | % ol ettlng Velus o7 .08 ks

s ta Sl hamcaie, fa = 50 Hz: 3 % of etiing vae or 0.02 ke

Teat reaulreRemarks: 5% of the + 2 % al currani tol 0 ms p b B0 A, frrs = 60 Hz: 4 % of seting veius oe 0.07 ks
48 Drapout charactaristics Tt fem I Remabs: Lp ko 30" hamy + % of satting volue o C.005 huy
T ilom: Hem 1341 1 40 501 hamenis, fn,.4 = 50 Bz 3 % of seling vaie o .02 Lu.
estcondslom ;:u :“"“muw [E— U1p o BiHth harmeaii, Fo,a = 60-HZ: 4 % of setting value o .02 by
Teat valuss: Timadial 105+ T 1500 1422 Bropout retio
Pemiasive taterencefLimling values: 5% afthe e + 2 4 of currant 30 ma

Testresubs/Renarks:

I e

5% of the

+2% of cunent

Wais

- TYPETEST Edition 08
Divislen Energy Managomont Date 2018-07-15
Digita! Grid Ovarcurrent Protaction V07.30 Roport  T50716-001
Eheat 8-16
Summary

Teatremiitsiremerks;

424 Plckup time
Testcondiion:
Testvalues:

Peruizslve lclerance/l mniting values:

Tezt resplRemerka;

1425  Oropou mas
Test sonddlon:

Perlsatva toleranc el imiting values:

reblsRematka:

1426  Trpping lme cheractetistios

Tt conidlan

Teat values;
Pariuslve toterance imiting vallres:

14281 IEC nommal inverse {iype A)
Tost restfisRearks:

14262 IEC very loverse lype B)
Teat resufiaRemarks:

14283 G -mom-!)’ werss ftype G}
Teat restillRomarks:

14204162 gt hverse ypa B)
Test resultuRemarks:

14,266 ANS!longtinn frivarss
Teat resultaemarks:

14288  AHSTshorltima verse
TestresulwRemarks:

14287  ANStextemaly Hveras
Tt rezalltstioanarie

1 the renga bew210-%
0.5 % of bofting vilue of G.ASY

senem $.4.2.4

.2 thresheld

Lapprax.
25ms 4 DOT & 50 Hz
22 1o + 00T @ 80 He

1 approx.
25w + 00T & S0 Hz
22 wa + 00T e B bz

seadtem 1421
t appro.

201 +DOT

t Bppras.

207ms + 00T
seatiem tA.2.1
1.2 toshotd

Teme dial- 006~ T~ HhtH

5% of siting valuc o + 2 % of surrent toferance or 30 ma
5% of aextlog value o7+ 2 % of cument toleronco or 30 ma
5% of eetting valuo o7+ 2 % of cunenit tolemnca 5 30 me
5 % of Bebing velua or + 2 % of cunent tlecanca or 30 me
5% of plfing veiue of « 7 % of cument toleranze or 30 s
§ % of settlhg yelae or + 2 % of cument {oleranca or 30 s
5 % of satling voluo or + 2 % of sunent telrance or 30 s

5 % of seding velus or + 2 % of cunont toleranco or 30 ma

Test condition:
lnstentaness:

Test values:

Diak emulation
Teat valuea:
Permissiva toferand e/t Imaing values!
Teut resufa/Remerks:

1423 Plehup volues Vih-pire
Yot Gttt
Tt Vil

Pesmlsalya tolerans e imiling values:

seniten 142

105 thresholt valia
085" pickup velus

Q50 threshold velua
1% of dropeul usle

1% of dropout value

D00 Y - treshcld value » £75.0004
0300V . fhreshoid vatus - 175.008%

I the g b, 410 %
4.5 % of sentlng velua o .05 Y

TYPE TEST Fdition DB
DMuinn Ennrgy Mnnsqamanl Date 2818-07-15
Digitat Grid nt Proteclion Y07.30 Report  TS0716-081
Shest 817
Summary

142488 AHSEvery Inverxs
Test reallla/Remiks:

14258  ANS] normel inverse
T iR emarsa:

1.4.20.10 ANS! moderetely inversoe
Test rencitnRemaris;

142841 ANS!dafinits bverse
Fet resuimiRamarks:

1427 Bropoul charecteristtcs
Teat contiton:
Disk esnulption:
Teal valuea:
Fermlysive toberans efUimlng values:

4274 IEC m.mmnm-m typs A}
Teat resuits/Remarl

HA2T2  IEC very nvres {typs B}
Tat reatriisRemstka:

14213 EC axtremely invarss (typa €}
Teat resuita/R emark:

T427.4  KEC fongthno inveras (tvps B
Test resullnRemarka!

S.42T5  ANSIlang-ims tovorse
Femt reavitaf emerke;

14.27.6  ANS!shor-tims nverse
Test resulleiR ok

1427 ANSI extrenmely Inveraa
Ted resuliafRemerka;

14278 ANS|very liverse
Tesl resulisFesmor

14274 ANSE na:m-f thyoise
Test reaubaiRomarks:

142 T W ANSE mudlrutvly Inverss
enltts/Ram;

142741 ANSdefine invorse
Teat renwdlaRemarka:

5% of netlng valua of + 2 % of curent tolemncs o 30 ma

5% of antting velie of + 2 % of cument Wlscencs of 34 ma

5% of sedting velue of + 2 % of cuer et tolivaics of 3

5% ol meliing valuo or + 2 % of cucat toloenee of 30 i

soaflom 1421

02rthreshofd

Thwa dial 0,052 T = 1600

5 % ar aetling valura or + 2 % of cument tolerance or 30 ma

5 % of gatting value o + 2 % of covrent toleranco o 30 me

5% of setling value o + 2 % of cument toferance or 30 ms

&% of setling valle o + 2 % of cunent toerance of 3 ms

6 % of nerting valuea o « 2 % of cumrent tolerence or 30 ma

5 %h of eetting volur or # 2 % of curteal tedmance of 3l jos

5% of ueting value or # 2 % of cument tlarsnce or 30 s

5% of seiting vahis or +2 % of cUront tolomnce or 30 i

§ % of metiing valua or +2 % of cumen! toferanca or 30 ms.

5% of seuing vadua or + 2 % of cumend tolermnca o 30 ms.

6 % af sexting valua ce + 2 % of sument toleranze o 30 me

5% of actting velue & + 2 % of corrant toleacs o 30 me
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- — TYPE TEST Editien TYPE TEST Edillen 08
Division Energy Managsmanl Drate 2016-07-15 Diviston Enorgy Managomant Date 2018-87-45
Digllal Gric Overcutrent Protection VO7.20 Report  TSOT-6-00% Dighat Grid Overcurrapt Protection V87,30 Report  TS0716-001

Shaet B-18 Sheet &1
Summary Summary
143 VoltagwdeperdeiLStage Erermiseive folorancell bl valaes: {appear.
Al + 00T
1434 Phckup values i wms
Test reauaRemarks' 1 anpecx.
Teat condrtisn: 0030,y _ threshald volue - 35004 ke 20 ms + 00T
Test st e go i‘ v vaice 8001 e 438 Tripping Hme charactertatics
B Test candlon: scoitem 1451
hsihod of ol phemes oz lem 13
Perniaslve toferancell imiting valves: 1% ot sestiog vidua e 0.005 s — o i 006+ T« 1600
Teat resuitsiRemarks: 1% of aetiing valua of 906 ks Permissive foleranaoiLimfing vokses: 5% of aening value or + 2 % of coment toforonca or 30 1
Kethod of messurement = RMS yalug pf pres
+4381  IEC nomat nvarsa ftype A}
r : 5% of aci 5 of sument tol 20
Permlsslve tokeranceiLimiting vaiuss! up b 30 hansonlos: 1 % of BEkting Value o G.005 hau st rostltoR ok scting valvn or + 2 %0 of gunant toleranae or 30 e
s ko 501 harmonic, hurs = 60 HE: 3 % of se¥ing value or 0.02 s
Up ks SO har, fes » £0 HE: & % of sting vatua or 0.02 s 2 G vary Inversn teypa 8)
! resutle/Remarka: 5% af sekting valus or + 2 % of curent foleronco s 30 ms
TemtiesultaRemarks: Up b 307 hamsnlea: | % of setting velue or 4,005 kg
1t 50U RANRONAG, fuuns = 5O HE: 3 96 of pirtiog Vet 6 D7 Lot 14353 IEG axtremaly Inveras £
: 425 typa €1
up to 50Ih harmonla, B0 Ha: 4 % of setilig valua oc 0.02 Loy Test resuilaRemarks: S % of wetthng value of 4 2 % of cumant lolsrance or 30 me
1432 Bropoutratio 14354 12C fongtne Invarsn {typs B)
Teat resultaRemarko: 5 % of seving valla or + 2 % of cument toleranco o 38 ms
Tt conddron: seo e 143
14385 ANStlonglms inverse
Instantaneous: Test reauliarRemarhs: 6 % of nedting vatue ot ¢ 2 % of eusent tolerance o 3 ms
Feot wates: o8l ?ﬁc"kﬁ,’;‘:‘x:““ 14358  ANStshort-timo inverse
Tenl rembaiRoiaaks: 5% of eetting vailo or + 2 % of sunen telerenge oe 30 ms
Disk emutation
14387 ANSisxtramaly InVerse
Veat s ufiaRemaris: 5% of acifing value of ¢ 2 % of cumen teferance o 30 m
Teat ualues: 190 * tveshold valus R
R
alasiva toterancelLiming value:  of deapst val 14358 ANSIvery kversn
Permissivatoteresellinding \ahie T mlus oa resituftemirie: 5% o seting valon or + 2 % of curent felerense or 30 ps
Fest resubtaRemarks: 1% of dropout valua
149,66  ANSI narml mvrse
Tost tesultsRemriac 542 of setfing velua o + 2 % of cuwent eesence ar 50 ras
1433 Floupiime
o AEA0 AKS| modermtely invarze
Teat conditon: sesliem 143.1 Tt resultsgmne 5% of sedting vatue or + 2 % of et eleranca or 30 s
Tesd values: $.2threskold
e TAIEET ANSHdofintte inverse
Testresufs/emarks: &% of setting value o + 2 % of currenl tolerenca or 30 ms.
Permlssive talesancoi futting valués: 1 appra.
23 ma + 00T ol 50 He
22t 2 (0T ol B0 H 1436 Oropotit chatscteristics
A
Teat resultsRemarks: toppror, i Teat condiion: soaftem 1.4.3.1
25ms + 00T al £0 He
22 4 00T e B0 e Bisk emUltion: Qrtheshold
f434  Brogouttmes Teat values: Time dial: 0.05 T _ 16.00
Test condifan, seetem 1431
B
Ao TYPE TEST Edition 08 Tt TYPE TEST Edifion 08
Division Energy Managament Date 2016-07-16 Division Energy Managamant Date 201¢-0715
Digital Grid Owvercurrent Protsction VB7.30 Report  TS0716-001 Dighal Grid Overcurront Protection V07,30 Report  TSO746-007
Shest B-20 Sheet 8-21

Permissive tolarancofLimiing vhics:

14284  IEC normallnverss {lypo )
Tesit pesulteRemarks:
4382  [EG vwry Invorse (typs B}

Test reanltafRemarka;

4383  [EC extramsly Inversa {type G}
Test tisiltsiReanar

4364 IEC longtime Invaree (type B}
Tent seaubisiRemarta:

14385  ANSHengllme lwerse
TFeat reauiia/Remerks:

143.66 ANSishor{ima lnverse
Test reault/Remarka!

14,

7 AKS!uxdremely Inverse
t resultaR emerka;

143858 ANShvery invarsa
TrstreultR emais;

1435488  ANS]normat tnverse
Tost rosultafRemarhy:

1.4.2.0.10 ANS|modimtely fnverae
emarks:

1.4.0.8.11 ANSI dafinlte Inverss
Teat resviRemarks:

144
1444

Undstvaltage skabin stege
Plokup valtes >

Tt condtioar

Teat vatuns:

tdethod of s

Summary

5% of seding velua o * 2 % of oorrani teterance oc 30 i

£ % of weitlng velus of + 2 % of cueat iclecance o 30 m

5% of cofthg velus or + 2 9 of cument tolersncs or 30 ms

5% of aolling vafie o¢ 4 2% of cument tofermna or 30 ms

5% of setiing value o + 2 % of cwent toferansa or 30 me

5% of setling valus or + 2 % of aurran! toteranca or S0 yas

5% of ashing vale of + 2 % of cument tolosheo o 30 e

4% of actling vahie of + 2 % of curent totermnca or 30 m

594 of patting valus or + 2 % of curent tolseanca o 30 ms

§ % of peiting vahlc or + 2 %h of cudent lolerance or 30 ma

5 % of netting valua or + 2 % of cusrent tolormmice or 0 s

5 % of setiing velua o + 2 % of climent toloranice o 30 i

0.030 oer = Bireshiold vale » 35,000 Lo

Fara = 50 Hz, B Hr
{038 bopeg - Witesholfd value ;, 35.000 Lo

of pheses

Peirlssive folerancaf lmking values:
Test resubiaemaria:

Methed of = R4S yaius of pheses,

Pormisalve todermnoe/Limting velues:

1% of sctting vallg of 0,005 b

1 % o actting valie of G005 bas

up ta 80 hasmonisa: 1 % o4 etlng Vil o 0.605 b
Ut 5010 hammonic. fuw = 50 Hz: 3 36 of solting vahée oc .07 buu
up 4o KO hurmanie, fing w60 Hz: & 9% of selting value or 0.02 1.y

Tast resuitsemarks:
1442  Dropout il
“Fest condition:

Test vataes:

Pesméssive lalerancef Iming valu

renulisRemerka:

14.463  Plekip valuas V-sesHa
Tt conditien:

Test vattres:

Parmisshvo teleruncelLinitng vaties:

Tet resuimframarka:

Le44  Dropout relle of Vesestin
Tt condtion:
Test values:
Permisshve toierancaiLmiing vakien!
TetresulsRenans:

1445  Plokp times

Test condifion:

Fes) vatces:

Periissive talermncellImiting values:

Test resybia/Rlemerts

1448 Drepout Umes
Test condition:

Permissiva tolarancel imiting velues:

Summary

up ta J0th hamaonkos: T % of setting velua or 0.005 b

up to B0th hammonis, ke =51 H2! 3 % of 2eting value or 8.02 Lo
up b Blth hanmanks, ka7 00 HI: 4 % of aeting value of 0.02 era

res iterm b4 4.1

BA0 . 108D

+ % of dacpout value

% % ef diopoat value

0300V - thraahold value = 175000
D00 Y thremhold velue | 1750004

Inihe mnga 210 %
5% of peftihg valus o

0t g Lo 10 %
0.5 % of sebing valre or 0.05

0306V« threshold vaiize s 175 000V
1017 120
1% of dropout valua

1 % of dropot vitue

sog ftem 1441
1 2treshald

tappree,
3 ma+ OOT el B0Hz
25 mo + GOT a1 €01 He

opprox.
s+ OOT at 50 He
25 ma+ 00T nt 60 Hy

soailem 144t

teppras.
20ms + 00T




I IR TYPETEST Edition. 05 8 2

TYPE TEST Edition 08B
Division Enorgy Managsment Date 2016-07-15 Division Energy Managersent Date 2016-07-15
Dighal Grid Overcirrant Profaction V07,30 Raperi  T50746-00% Pigital Grig Overeurient Profastion VOT.30 Report  TSOM18-00H
Sheet .22 Shast a-23
Summary Summary
Test resuitsiRemarka: tapprax. Teal resultahenrks: In tha renga . £10 %
70 ma 1 0OT

0.6 % of aeithig Vet or 0.0 V

1447  Oporste gelaya 1453 Dropowt ratla

Teat pandificn: Ly vl Teat condiion D020 b= threahokd valug 2 35000 luns
TIONY - thaestiold sohe - 2406004
Test values: Dooe_ T AO00s
Test values: 080 1. 0.8%
Permisaive toleranc el imiing valuss: 1% of settihg valus o 10.ms
Pesmissiia tolerancell Infiting valires: 15 of dropout valrs
Teat resvitsemarka: 1% of sefting value o7 10 ms
Test resul/Renaris: 1% of drogeen vale

1448 Duratlan of V-sesbin tima

t4.54  Pickop vefues Vph-phe, V-saakin

Teat condition: Bapez bkt
Test conditlon: 0300 ¥ _ threahotd vahla _ 175 000V
Toat values! s = Te 8004038
Test vnhies: A0 Y _ shreshold vakue _ 1750008
Permissive talorancefLimiing value: 1% of settisg vatuie or 10 ms
Peamlssive Yol aiceiLlnitng vhses: It prnga £a 310 %
Teat resulto/Remarka’ 1% of selting Virlo or 0 ma €5 % of setting valus o 0.05 Y
Test resultaliemanis: Inth i $10 %
145 Undervoltags Sealin and voltage released atage e [ -i@"f&.f:; valua or 005V
481 Piekup velaas b
Test condblan: .30 s Thremhoid valire s 35060 Eung 1465 bropout mile of Vosmabin
T ition: 0300 Y + ihreshotd valua-, 1750000
fm—— fou® 50 Hz, 60 Hr st eondiior: reanes vatua
0030 kg _ thieohold volire - 35060 ki
Teal values: 101 120
Method of = of pheses
Permissiva toleranceil nfing vahies 1% ot dropout value
Pormisaive tolerance/Lmiling valum: 1% ot solting yaive or 0.0 by
Test reautiafRemarks: 1 % of dropout valua
Teat resuliaiReomerks 1% of setfing vaius or 0.605 fers
1458 Pickup lime
Method of = BMS xain of plyees
et condiion: o2 ltem 1.4.5.1
Pemiéssive tefersnce/Limiting values: zp to 30t Ramonizs: | % of satting value ar 0006 Lo
L 10 50t Naitnoals, T & 50 Ha: S 5 of nettiig velue of .02 hew Toat valtiea! 12 Breshaid
P to 50U harmome, fu = 60 Ha: 4 % of selling value of .02 b
Parmizsiva toleranceilimiing values! { eppro
Tes§ resubts/Remerts; up to T0H; kamonise: 1 % of setiing value of 0.005 L. 0 e 4 0O 1t B Hz
L $0 50U Do, s = B0 HZ: 5 5% of netting velue o .02 hone 25ma + 00T ot 60 Hz
P ta 50t harmois, fow = 60 Hz: 4 % of aeting valua of .02
Test resvisemarhs:
1467 Plohp vaiues W2

1approx.
30 ma 4 OOT at B Hz
26 ms +00T at 60 Hz

Teat condtion: 0308 V - threshoid vafue - 200,000
1457  Dropout#imes
Yoot volues: D3 W _ hireshaid waline _ 200.8400
Temt ecnfition: ana w146
Pennizaive toleronce/Limiting vdues: I 1ha ra098 faur 210 %
©.5 % of anttng value or 0.06 v Permiszhve toerancedlimiting vaiues: Lepproc.
20ms + DOT
- TYPETEST Edition 08 - - TYPE TEST Edition 08
Dlvistan Ennrgy Munagement Date 2016-07-15 Diviston Enorgy Monsgemant Date 2016-07-15
Digiat Grid Ovatctirrant Protection V07,30 Repert  TS0716.001 Digltal Giid Cvercumrent Protaction VU7 30 Repart  TS0716-001
Shest B-24 Shest B-25
Sumimary Summary
Test renit/Remaka: 1 eppress, 15 87 Dlrectional Overcurrent Prataciion, Phases
2¥ms + 00T
54 Specilications
1455  Oporets dalays _ vDEDass
~  IECIEN 802551, Rem 7, Annox A, B
Test condtion: bt Vaiira - IECEM 028515t
Test vales: 0Obe:TsE000a 162 Birectianat sveraurrent proleatian, phases with dfirile me ovarsurrent steges (tefinlte mey
1524 Pickup valaes
Permissiva doterancollimiting values: 1% of sedting volue o 10 wis
Testcondioar 005034.,-.:\ e beoid vt = 350K ey

Teal resuitaReamarks: 1 % ol etting value or 13 ma = 50 Hz, 60 Hz
463  Doration of Vesouhin lme Hthiad of =

Test conditlon: b valua Permlssive tolerencedt bniting values. + % af sedting alue o 6005 5.,

Teat values: 040s._T_B0A0w Tost resvltaRemarks: + % of welting vaius or 0.00% dunn

Permiasiva tofemncef_mfling valizes: % ol melting value or 10 ms. #athod of meoslirament = AMS viue:

N : . - . .
P 14 of acting volvi- o 18 13 Permiaaive tolorance/Limiting valuen: upio-30™ hamonica: | % of selng valua or 0.005 L,

0 Hz: 3 % of selting veloe o 9.07 baws
0 HE 4 % of selting valua o §.02 Ly

w40 5043 hemonis, s
1o 5% hesmoais, §,

TestresulmRemara: up 10 30™ hemonics; | 9 of seiting velus o 0.005 b
o S hasena, 'um B0 Har 3 % of selting valus of 8.2 fmu

o do 50t hamon 0 K- & % of setting velus or 002 lup,
1512  Dropont mtla
Tent condition: sen item 1.6.2.1
- Test vatuen: 6805 080
Pormissiva tolerme e/ imiing voluss: 1% of dropout value
Test resciltsfRemaria: 1% of dropout valua
i 1523 Piskup thmaes
Testcondion: sonllem 1.6.2.1
$ 2 threstiokd
Ponmisive tolorone oL imiting vefiea: | pren

26 s + 00T at 60 Hz
22 s + OOT =00 Hy

Teot remultsiRemarka: ¢ mppro
25ma+ D07 st 50 Hz
ZZme + DOT ol 60 Mz

o nscetin AT

b

1624 Oropout fmas

Feml conddlon; sae tea 1.5,2.1

sl tolerisras & imiitle widues:




B | S TYPE TEST Edition 08
Divishan Erurgy Kanagemant Dale  2016-07-15
Digital Grid Oversurrant Protection V0736 Reporl  TSOTA6-001
Slhast 626
Summary
Yot remilsRatoth s sppran
0ma + Q0T
125 T doley
Tost candion: scrkem 1525
12 threshabd
Test vales. DO0s. T-G60.00s
Permissiva tolerancefimiling values: 1% of seitlng velye of {0 ms
Teat resufiaRemarks: 1% of eting velue or 10 ma
153 Diractional oversurrant prefectian, phases with tnverse time overcurrent stags (inversa Hme}

1531 Plokop veluss

Teat condifion:

ethond of =

» Hhreahed veiua - 35,000 ky.y
Hz. 56 Hz

Permissive tolarancall imiling velues:
Teat sesulteRemerts:
tmemeny = RMS yeloe:

Penisslve taterance/l imiing valuss:

Teat reatMsiRomanths;

1£32  Bropowm o
Teat condiion:
Insfertanecus;

Teat valuns:

Disk eendstion
Test values:
Paiisslve oterancer] imiting vatues
Tesit resulsRenmarhs:

15233 Plekup times

Teat condifian:

Dlvislun &‘nun;y Manag-m-m
Dighal Grid

1% of setting volet or 0,065 S

1% of sttt volue or 005 §cpe

Up to 30° amenics: 1 % of nelting value of 0,008 b

upte S0 hamonle, 4= 50 HZ 3 % of setfing velae of .07 buar
Up 1o 51tk harmonic, Ty = 80 Hz: 4 % of actting velue of 4.52 b

up ta 30° hemonics: 1 % of Batting value of 0.0 luw

ko B0 herton, s = 50 Hz: 3 % of weflng velue or 0,02 s
up 1o 5th hammonie, fu = B0 Hir 4 5 of nating vatuis or 8,02 Lo

aea ltem £.6.9.1

1.05 - threshold valua
.85 * plokup value

.80 7 thyeshold yedua I

R

1% of dropendt vmiuo

1% ot dhopoal valuo

aveitem LEIT
12" hreshold

TYPETEST Edition
Data
Ovsrcurrant Protectfon Y02.38 Report
Sheat

s,
&

o

&

R

BB
2016-07-18
Tspris-o01
8-28

153541 ANBNlﬂﬂﬁv brvar e
Test reita/Remel

1634  Dropout chatactedstics
Test condtion:
Dk emutaslon:
Teat values:
Paniinsive 1oferancel imiing values:

1.62.81 IEC rmmuﬂ Invatss (iype h)
Test resuhe/Rem

15282 IEC vory kwersa tps B
Tout sulisReme bs:

15363  IEC sxtremaly Inversu ttypo G}
Teat reatite/Remarks:

18364 IEC longtlme invarss (type B}
Teat reattbofMamarks:

15365 ANSHongHme inveran
Test resultaffemerka:

8.8 ANSEshorl-lme fveras
et pesultsRemearke;

£5.38.7 ANsEcxtmmoiy Invaras
Teat fesultsiRemeri:

L5368 ANSEvery Iverse
Toat reaulfaiRomaria:

35288 AN3joormal nveres
Test realfis/Remata:

188640 ANSI mqtfumnlylnvlml
Tesl roaufta/Roma

0.4t ANs!d-m»m Envarse
‘et resulta/Reme

Summary

5% of Beiting value o £ 2 % of current talecanca or 30 ms

seeltem 1,5.3.1

0.8"theeshold

Tima diak 605~ T+ +5.00

5% of sotling valua or + 2 % of cumrend teferanca of 10 ma

5% of setting vetue of % 2 % of eurrent teleranca or 3 ma

% of esdtlng value or & 2 % of euttent tefernnse of 30 ma

5% of netting vatue or £ 2 % of current \ckeranca o 20 ma

5% of selting value or 2.2 % of current foleance of 30 nu

5% ol seniing value o 4.7 % of cumrent iclererce of 30 ma

5% of aetling vaksr or + 2 % of clraunt tolerance of 38 e

6% of satling vale of 4 2 % of SLTant tolemnce or 30 me

5 9 at setting value or + 2 % of aurrent tleranoe o 31 ns

% of nedting vetue ot + 2 % of surrent toferanca or 30 my

5 % af nesting vatua ar £ 2 % of eurtant toleranaa o 30 s

5% of pettlng vadua ¢ £ 2 % of curent toleranca or 30 ms

Dlvlslun Enurgy Managnmﬁm
Digital Grid

TYPETEST Editon 08
Data 2016-07-15
Overaurrent Prafection V07,30 Roport  TS07i8-081
Eheat 827

Permlsalve toierencetL i ng vilue:

Test sesullaRemarks

1534 Dropoul Umes
Te=d eonwdtion:

Permissiva tolerancerLbmhing wohtss:

Tesd reaviis/Remarka:

Tent condditey

Teatvaluea:

Preméssive (olarancaltimiting values:

1E3AY G nomel Fv\vl;u ttypa A}
Tesl reaulisRemarks:

teake  IEC v-rylrw-:!- lype B)
Tesl reautisMemaria

16353 EC -nnmniy Invorss fiyps ¢}

Test resubis/Rems

15364 IEC lang lrmairmmuyp' &)

Test resulin/Remarks:

15155 ANS!longtime fnveros
Teat resufta/Remarks:

152356 AKSIshon-ime loverse
“Test esula/R ema!

1EA57  ANSIxtramely Inverse
Tesd neoiliafRemarka:

16362  ANSIvary Inveras
Tet teotdfs/Rennerha;

1B3ES  ANSE nﬁlmal Tnveres
Test resufis/Aemark

1563618 ANSI mudamlﬁ!y Fwvers
Teat resulls/Rems

THpping tima sharsctarlatins

Summary

tappra,
5ms + 007t S0 He
22 ms + 00T al 80 Hz

tapprog.
25ma + 00T &t 6O Hz
25 ma + OOT at 80 Hz

sea ilem 1.5.9.1
tagpior.
20as +OOT

Leppre
Wons + oo'r

B8 itam £.5.0.1
1.7 thveahald.

Tame diel: #.85 ;- T o 1500

534 of Beting vetue o + 2 % of curtent folerance o 10 ms
5% of eetiing value or + 2 % of curren tolerance or 3 ma
5 %5 of selling velue er + 2 % of eurrent lalerance or 30 ms
6% of sicifing valsim o £ 2 % of surrent folerence o 30 o
5% of austing value o # 2 % of eusrent tolerence o 36 ma
5% of solthg Vetus of & 2 % ¢f cunent teterence or 30 ms
§% of selling value o + 2 % of cunent tdumnco on 38 s
5% of setliing valire or £ 2 % of conent televanca or 31 Fis
54 ol setling value or + 2 % of curent foleehce or 3 s
5 % ot aettlng yalae o + 32 % ol cument tolermnza or 30w,

5 % of nefting value of £2 % of crsent tolermnaa or 30 ms

S ELT TYPE TEST Edition 08
Dl\ﬂﬂuﬂ Ennrgy Manngsmenl Date 2016-07-15
Digital Grigt COvarcurrent Protaction V07.30 Repart  TS0746-009
Shaet 829
Summary
154 Dvsrcument protection, phesss with sasr-dafined charactorlstic

1541 Pickup

Yot condtlion:

Maihod of

0.030 ks = threshold value = 35,000 b
fiaea =50 Mz, 80 He

Poaisaive iolaranced khlting values:

Test resuliafRamarks:

biaihngd of moasuroment = RIS wlue;

ermisshia tototancalLbrifig valies:

Test resuite/Remarks:

1543 Dmapait ratls
Fest condifion:

tnatanianeois:

Test valoas:

Pesrriselve taterancsfl bniing vahue:

Test resultaRemerks:

1643 Plokup Himes

Teat condilion,

Peamiaslvo tolerancel Initing values:

Testrosalis/Remarks;

1544 Dropout Umaa

Yoot couddian:

Permiasive tateranzefl knfting valacs -

1 % of afting vaiuss o 8.005 by

1% of sclting v or 0,905 bu

up ia 30" hamoaks: t % of seting value of §.00F bows
Up (0 A hammonic, bess =69 H: 3 % of citing vie or 002 ks
upte B0th hamonle, L, HHz 4 % of aetting vale o .02 by

Up 10 30° hmonics: 1 % of wetiing walie of D005 bun
1 4o 504 hammono. e = 3 % of sotting Vol of 0.02 Lass
Up 10 601 harmonks, L= 60-Hz: 4 % of selting value or 0.02 kuur

wor ftem 154,10

.05 * threshald velie
5 * plakalp valus

8,806 ° threshold yalua
1% of dhopoun velue

1% of dropoat velua

eaitem 1541
t.2*threshold

t spprox.
25 me + OOT ol 50 Hz
22 ms + 00T &t 60 Hz

t spproc.
5 ma + 00T wt & Hz
75 ma + 00T & 60 Hr

288 flem 1.5.4.1

1 Gppros.
Z0ms + 007

M




B BN TYPE TEST Edition 08 Pz 2o TYPE TEST

.- Edition 00
Divialon Ensrgy Mansgement Dals 2018-07-15

Division Energy Managomant Date 2016-87-15
Dlgitat Gfd Cwvercurrent Prolsction Y07.30 Report  T50716-001 Digital Grid Overcurrant Protaction V07.30 Repart  TS0718-001
Shest B-30 Shest 8-31
Summary Summary
Tost tesulisieinorkey: Toppros. 185 67 Diroctonal Ovorcurrent Protoction, Ground
267 + 00T
84 Spacificalfons
1545 Tripplng thme cherncterlstics . VDE a3t
- IEC/EN 8027551, kem7, Annex AL
Yost condilan: weeitecn 1,544 - IECEN 0255151
1.2+reshold
18.2 Ouescurranl Prataction, 16 with dufinle time overcuront stages (dofinfte ey
Tead valuea: T dialz 0.06 T+ 1600 1821 Pickup vabaes
Permisslue toletanselLimiing vatues. 5 % of eetting valus ar + 2 % of eusent lolerance of 16 ms Teat conditon, 0030 by 305 1 35000 1
T resutsRemarks: 5 % of nafling valus o £:2 % of curand toferonce o 16 m Testvalues: £.= 50 Hz, 60 Hz
D030 dg - 0> _ 20000 buras
1548  Dropot sharasterlstics
Method of =
Yo condition: seeftam 541
Perdssive toleronse/Limiing valres: ¥ 1% of eting value of D05 funy
Disk emufation: 0.8*thrashold
Tt reulinHonmnks: §9- 1% ol 9eing valse of 0,005 L
Tent values: Timo digk: 0.8 = T+ 15,00
Methed of seasutenterd = RMS valus:
Parmissive toleranc eft imiing vaiues: 5% of setling value o + 2 % of cunent toleranca or 10 ms
Permilsslve tateranze/Limhing valuas: up 1030 hamorlea: |4 .. § % of eetiing vaius or .605 g
Testruslisiumarks: 5% af geting valua of 4 2 % of curread tolecanca St 18 ma
110 50U hBMaGNE, hoows = 50 HZ: 15 » 3 % of Batting valua or 0.07 umg
LB Diractionnl determinution
4 40 50l hermonte, fes = 00 Hz: 6+ &% of setting value or 0.02 4304
Test condition: 0.030 s threahald vafue = 35,000 Luua
fowa = Bl H2, B0 He Test reavilsRemesks: up to 36" homonke: [ - 1 % of aniting valus or 0.605 b
Testvalues: RELON PR w16 56t aristonts, fuems = 54 HZ 154 < 3 % 0F wetting vitua oc Q07 Lyue
Permbsaivo toferanmetLimling values: W Up 10 50th haanonke, £ya = 00 Hz: Ji]» 4 % of setting value o 002 Ly
Teat resviteRemarha: 4

16.22  DBropout retle

Test condidon: ses em £0.2.1
Testvatues: extebls dropout ratio
' Y Permisshva tolerancelL imiting valuea: 000~ 12 055 ar |2 D5 Irmted
T
5%
wy Test resulte/Remarks: 000 1 08 orf2 05 braled

1828 Plekop tinax

Te=t sonditen: vaallen 1621

Test values: i v 2

Parmiasiva \alerancefLimilng valus: o
30 ms + OO ol 80 Hz
25 ma + 00T ot 60z

- TYPE TEST #dition 08 T TYPETEST Edifion 08
Divlsion Energy Management Dats 2018-87-15 Divislon Energy Menagemenl Date 2016-07-45
Digitat Grie Overcurrent Protection V07,20 Report  T58716-001 Dighsl Grid Ovarcurront Protaction VO7.30 Report  TS0718-G01
Sheot 8-32 Sheat 833
Summary Summary
Test ranuliaRemarks: teppeos. 1452 Drapout msta
30 ma + 00T 50 He
25 ms + 00T o 64 Hz 3
Test sondiion: seaiiem 1,631
18.24 Bropout fmas INSIBNtanEoLS!
Fest conditlon: Baatem 1024 [ aen ltom LO0.1
Test walges: seeflem 1823 Perlssiva tolereall imting velues: Apprct, 1.05 " thrastold valua
approz, 0,05 pickup valus
Permisyiva tolerenced lnting volues: ¥ epprox. 20 ms + OGT
Test resulRemerks: apprax. 1.05 - threshold velua
Teest resulsiResntin: * epprcs, 20 r + OOT =ppvox, D05 * pichup value
1825 Tima delays sk erdetlon
Test condtlon: axided to tha inherant opersling tmes Taat values: dropout ime for 30-threshold value 5 0.60
Teat values.: 0008 T2 60.008 Permissive tolefencefi, meing values; appraz, D.9E " Hreahold vaua
Fesrlssiva saterancetliniing values: T} 1% afseving velua o 10 ma TastieulbyR et apprax. .80 * threshold value
Test resuim/Remarks: - 1% of Betling valus or 10 me 1833 Plokup timen
183 Overcurranl Frolectln, 30 with Inverse ine overeiimoht stage {inverss the) Test condiion: seottom 1.8.3.3
1831 Pickup valuss Teat yaluea; plckup fime for 2 5 HOA-threshold valus § 20
oot sansiar: 00D s 20> 260001, Pemisstva tolesanc el Iniing valuss: 5% af sal point valua o
i +2 % cusrant tolerance or
. » Wrrs
et wphisa! beuna = 60 2, 60 Hz H
Test resultsRemarka: 5% of sl okt valio o1
B.030 hoea = 310> = 20.000 oo /z 47 % camrer Iotarance or
i 30ms
tenthosd.of = .[
#F 1884 Dropout does
Permissiva tolstanzedimiing values: W= 1 % of seting vlue or 8.005 tt !
et conddlon: sonilem 18,34
Teat resulisRemarka: - ¥ % of sotfing veluo or 0,805 fuw
loatanlanscs;
Mathind of meassrempm, = S yalua; H
. \ Test volues: soeltem 1.6.3.2
Pemizsiva tolerancail imiting values: Up 1o 807 homonkce: [ - 1 % of setting vélve o 0005 1.y
Pemmssive laleranced niing values: t approx. 20 ms + 00T
U dér S harmank, ko, = SOHZ: 1] 3 % af setting value or 802 by
Test reatifaHomiarka: ¥ agpron, 20 s +GOT
bp 0 50U BEMIONIC, (nus = 60 HZ |4} 5 4 % of adiing value or 102 fye
Disk smutation
Test resylfa/Remarka; up {0 36" hamonies: (5] 2. 1% of eelting velus or 0005 un
Test valves: dropout fime for JVHhreshatd vatire £ 020

up o 58th harmonks, fue = B0 He 14 = 3 % of actiing valve o 002 b

Pemiselvs talarancelLimfting val 5% of set polnt valua o
g o 50Lh harmonls, fu = 80 Hz: 17} = 4 % o aslting valee or B.02 by +2 % currort idlermneg e
s




Diviston Encrgy Managemenl
Dhgitat GAd

TYPE TEST Editon
Date

Qvarcutrent Protection V07.30 Report
Sheat

08 I T
2018-07-15 Daviston Energy Mansgomenl
THO746-004 Dightat Grid

B-34

Teat reudtoRemeria:

1836 Trippling time chufactatisties
Testcondiian:
Test valses:
Permissivatolesancall imitiig values:

18364  IEC nomal laversa {type A}
Test resultyHenmil:

18362 (GG vary lovaras {typs B)
Teal residisRemarks:

48053 [EG mxiramaly bverse (iyps C}
Test resultaRemuiks:

183,64  IRE longtims lnverss {iype B)
Tent sissvliafRemarke:

$8365 ANSlongilms lnverss
Tt resibis/Remerka

182.56  ANSIshot-time Inveras
Fest reanituRemeris:

16357  ANSI oxiiomely invaree
Teat resuite/Remaris:

£B3.58  ANSIvary lovarss
Test resufiaRermorks:

182.50  ANSS normal hverse
Teat resuimRemarka:

462518 ANShmodarately lnverse
Teat resultRemorks:

18,3641 ANSEdsfinite inverae
Tt reotifa/Rednerha:

1838 Dropeut eharacteristies
Test conditinn:
ot vatues;
Pramissiva toleranced bming vahus!

183481  EC namslinverss (lypo 4}
Teat resuttaRemarks:

Divislon Energy Mansgoment
DigHat Grid

Summary

5% at uel peint valuc or
+2 % curreal telerance or
a0 ms

eao teat £.68.49.1
trippin s t

Pi- 5% 4 18msfor 2, 3000 . 20

Flx 5% 15 ma for 2= 30 = 20

|2 5% ¢ 16 ma for 2= B _ 20

#}. 5% 15me for 2 SI0A,_ 20

Bl 5% 4 t5ms fa 2= SKk - 2

B} 5% 15 malor 2_ WML 20

Bl b % s 1Hmefor 25 3800, 20

Bz 6% 15 ma for &2 200 20

= 5% & £6 ma for 2= 30, = 20

Fl= %2 15w fog 2 2108 .. 20

bl = 5% & 15 ma tor 2 2lGik - 20

P> 5% 15 ms tor 22 Sl » 20

see bem 1.6.5.1

drapout Umes.

i~ 5 %230 m3 kr 0,55 . 31k - 0.00

Bl= 5 %+ 30 ma for 005 - 3I0A. ;080

TYPETEST gdltien
Date
Ovarcurrent Profactian VOT,30 Repart
Sheet

TYPETEST Edition 0B
Date 20160116
Ovarcurrant Pretection V07.30 Report  T58716-00%
Shaat B35

82 EC very Inverse {typs B
et reatisdR emarte:

18383 [EC axtramely inveraa {typs €}
Teat seutisiR eecnerka

3.0.4  [EG tong-time invaras {typa 8)
Test resulleRemarka:

163485 ANSHongtime Inveise
Teat resulisiRemaria:

6.8  ANS shortlne tnverse
‘et reaits/Remarks:

TA3.87  ANS!ontromsly inverse
Teut resulisHemaks:

88 ANS) vary invarss
ast resuls/Romori:

16488 ANS! normal inverss
Test restdta/R emerka:

£.18 ANSEmederately lovarae
oof resnillTiemarka

163484 ANSidafinfte Inveras
Teat rerubiedRemarka:

+841  Phlap

Test conditlon:

Teat values:

Methofof s

Summery

B> 5% 430 ms fo 005 3R - 080

5% £30 mo fon 005 . 330 .60

[BF = £ % 4+ 0 s for 0,08 5 AWk »

Bl B %2 30 ma bor B.O6 . 3100 - 088

$31- 6 % ¢ 00 ¢na for D05 . 3 - GO0

[l = 5 % + 20 ms lor 005 = BI04k = 040

- 5% 230 ms for 0.05_ 30l _ 060

a5 %230 ms T 005 S0t - 0.0

Jhl < 5 % 230 m3 for (L85 0k 0.00

I8 B £ 30 ms b 005 IO, . 060

4.4 Overcarrent Proteclion, 1O with user-defined charusteriatic

0,030 b - 3105 _ 35608 Loy
Timo dial
05, T w1600

Poe= 50 Ha, 60 Hz
DB oy 2 B> 1EDOD L

Pestalssive tolerance/Limiling wntues:
Test resultzHomatka;
{rfhed of measuremant = AMS valyta.

Permissive tolexameed Iiniing valires:

Test resulte/Remarka:

o8 4 o

20180715 Diviston Energy Managerent
TE0716-001 Dighal Grld

8-38

1842 Dropout ratio
Teatt condftien:
HE e
Featvalues:

Fermisaive toleroncefLbniting values:

Test reuits/Remanks:

Digh emulation
Teat values:
Paarmxslys toterancetLimiing value:
Yout resutwemaks:
1843 Plekup imes
Test condition:
Teutvaives:

Pailssive lolerancelLimiling velues:

Tt resuitsRemarks:

1844 Bropout Umes
Teat conition:
Innlittinéots;
Tost uphita:
Parmisive toleranseltimiting vauen:
Test resulte/Remarhs:
Digh smulsion

Test values:

Summary

Up s 50th HTAGI ot = 50 He: [4].2 3% of velting vefue or 8.02

up b S0t harmonke, fe = 60 HE: 19> 4 % of nefiing vaiurn & 0.02 bug"F

ses item £.6.4.1

ses em 1.6.4.1

apprex. 105 turashard valua
epprox. 0.8 * plekup vakis

opprax. 1.05 * tarashold value
approx, .05 * plckup valua

dropals S for 304hreshold vatue 5 0.90
Bpprax. 0.00 * thravholt value

epprax. 0.9 * thseshold velie

sesitem 1641
pickup Yme for 2 < P hreshold value 5 70

5% ol eat point valua of
+2 % cLrem oferEnce o
a0 e

5% of sel paint velas &
+2 % cunen toleranca of
T s

Bee frem 1041

sgeilem 1.0.43

1 pprax. 20 ma + 001

{appras, 20 me + OOT

dropaut time for Bi-treshold value £ 0.50

fike 1 % of sefing valu or 0.005 s

i 4 % of aeking valus o D005 b

1 40 367 hamonlon: |A] = 1 % of setting vata or 0.005 Jois

up to 56 Rarmonis, g = 50 H7: §5] . 3% of astting value o B02 Loy

up 1o 50th Nineniz, fpeg = B0 HE 4] & 4 % of setting value or 0.02 by

upte 30 bmoitles? Jof - 1 % of setting velus o B.O05 tos

TYPE TEST Edition 0B
Date 2016-07-15
Overcutrent Protection VD730 Repart  T50796-001
Bhest 28-.37

Permiesiva tolerancaiLimtlng vatues;

Teatresuits/Ramarks:

1651 Plekup valuss

Test soadian:

Test vatties;

Methed of

Surunary

% of sl polnt valua ar
+2 % curert Iderance o
A0 me

5% of wet podst velua er
+2 % etrain folerence o
30 ma

185 Owarcurmsnt Protaciion, Logsrthmes Inverso crva stage (rveras time)

0020 iy . 3P & 35000 koot

Ly = S8 Hz, B3 HT
D030 bypat - A2 _ 20,000 Luroy

Purenlssive toferancer miing volies:

Yoot reuiltaflemarks:

e,
e
e e
2,

Permisalva tolerarsalt imBhig vales:

TestreaulteMemaskat

1862 Bropout ratie
Fost conditlon:
Test values:

Pormisiive toteranc el imiting valuca!

Testresus/Remarks:

1663 Plexup limee
Test condiden;
Tisst velues:

Pormisalvo telaascell imflng vafuea:

R % of sotfing vahte o 0005 L

8l = 1% of aetting vlss of 0005 in

up {0 30 homaas: [5] x 1 % of selfing valvn or G005 ke
1 o BOLh howenie, fng = 50 Hz 18 - 8 % of setting valis of 0.02 funr
\ b 50t PBmIEsSe, Faine = 40 Fz: |3 < 4 % of sottivg Veis o 0,02 bt
up to 307 hamevice: 4] 1 % of acting wahive of D005 Lo

1p 1a 50th Rarmonc, huw = 50 Ha:

9% of selting value or 0.02 Lzrs

Up f0 50U Barmonis, by = 60 Hz: ] 2 4% af asiting value o 002 aue

ssa tem 1.8.5.1
8 flom 1.8.5.1

apprax. 106 * throshold vilus
wppras, 085 * pickup veie

appeas. 1.95 * theesheid valus
apprcs. .85 * kP voluy

seaflem 1.6.5.1

A0k

tapprax.
3 ms+ QOT of 50 Hz
32 ma + 00T v O Ha




Divfslon Etorgy Managetronl
Dightat Grid

TYPETEST Edition
Date
Cversutrent Protaction V07,39 Raport
Shest

[
2816-07-15
TS0718-001
a8-26

TetrosultaR ek

£6E4  Drapouttimes
Test condition;
Test valuss:
Permilssive lolerang el imiting vatues:
TenttusslltsiFomike:
8556 Timedeiays
Test condalan:
Tastvalues:
Permistive talarance/LImiting valuas:

Tesb restisRemprks:

Summary

T 0o
Wms + 00T &l 50 Ha
25 + Q0T ol B0 Hz

seaitam 1051
seeitem 1053
tapprax. 20 ms 4 Q0T

tapprox, 70 s + 00T

sdded 1o the inharea sperating s
000 % T 60008
492 & % of sefiing value = 15 ms

5% of balting valen or 15 ma

16.8 Gvstcurrant Protection, The [opariihmic invaras Wims chesucterftls with knae potnt

1684 Plokup velues

Fest condition:

Test vttt

hiethod of =

frss = 50 Hy, BO Hz
0030 busco B85 - I5.000 Lo

St = 5 H2, 69 Hz
0.030 bay - HO . 20800 Egy

Permissive tolerance/Limiling values:
Test reaulisRemarka;
btethod of meazyeinznl = RIS volue!

Fermlssive toleronca/Limiing volues:

Test renltaRemarks:

1862 Bropeutrls

Test candition;

Division Energy Management
Digital Grid

Fl= t % of uetling value of 0.005 Ly

194 1 % of 2atting valun o 0:005 b

up to 0% bamesiica: 1] - 1 % of aeifing valus or 0,005 fu

e to S0th hamonde, e = 51 HE: (6 = 3 % of sattig vohie of .02 Lans

e to S0th harmends, bawe = BIHZ. [ 2 4 % of satting vahie of U2 has

w0 30 hamonice: 16 . 1 % of setting value o 0,805 by

e to SOth harmenis, by = 50 Ha: | » 3 % of salling value ar 02 ko

@t to 50th harmenis, fues = B0 HE: [ 2 & % of seiting vatue or 002 b

ser lem 1.6.6.1

Permisahva loferance/l imfing valuea:

‘Tout realis/Ramaska:

1875 Fornward seation +.

Test congition:

ezt v

Permlashvs tolerroe/Liniting values:

Teat reaultsMemeks!

t4.7.4  Polarkation with

‘Trat conditlon:

Testvilizes.
Pomlsslva Wolerent el imiting vohes:

Test resule/Remarks:

t¥PE TEST Edillon 8B
Data 20160715
Overcurrant Protaction V07.30 Reporl  TSO716-80%
Sheet &40
Bummary
B1%
AR
Q' - Phi_ 80"
vatlons vottings
btz 1
K=t
- zar0 sequence
+ negatlve saquence
vartous setlings o
funat i ] f’/// .
IntiFon scaiaing 16 montial 5 Ny
function comect g {f
§
% ¥
b
S,

Aoz

- TYPE TEST Edition 08
Divislon Enatgy Manegamant Pata 2018-87-15
Dighat Grd Ovsrourrent Protaction V07,30 Raporl  TS0716-004

Sheat B30
Summary
Tent values: seaftom §.6.8.1
Premissive tolcrance/Limiing valuas: oppax. .69 * freshod valus
Fest remultsiRemarka: opprox. 0.85 * freshatd valua
1663 Plakup Bmes
Test condfkom st item 1861
Fest values; EILEY
Pocrmistive toleraneafLimiing valuse: tappras.
a5ma+ OOT el KOz
A2+ DOT 2150 Hz
Test rasullsRemarka topgrax.
30ms + GOT &1 0 Hz
25mz + 00T ol 60HZ
4 Dispaul timas
Testcondition; seeitem 1657
Teat valies: soaitem {665
Permissive lofernns eLimiting velues: teppror, 20 ms + QO
st resullaRemarka: tepprox, 20 ms + 00T
1865 Tims defays
Test canditioa: nedtied to the Intiai e opevmting Bmes
Test valures: 000s . T, 160003
Permlsshvo toteronceflimiding vafues: $ik= 5 % of ashing valua + 16 ms
Test eesullaRemeshs: $# 2 5% of asting value or 15 ms
187 Dicectionst datermination
1871 Retation nngte af reteronce voliege
Teat conaitiun: ~HEOT Pl 1800
Test values: varlous seings
Pemissiva tolerascaimbing values: .t
Test resultafemarts: et
18.7.2 Min. vaitage VO et V2
Test condition: 0I5V - Va2 - 2000V
Test vahses: vanios sctinga
B TYPE TEST Edition 08
Diviston Energy Manngemont Data 20480715
DigHsi Grd Ovarcurrent Profaction V07.30 Reporl  TBOT16-001
Sheet 841
Suramary
7 tnrush-Cumrent Delaclion
(&) Specificatlans
- VDED4S
. [ECEN B0Z55.1, item 7, Annex A, 8
172 Gsneral Last conditions
Lave 80 Hz, 00 Hz
1 Opurmtingrangs Hmlt max

Teat condion!
Test voltues:
Prerininslve toleranc el kmiting values:
Tet 1estltafRemorha:

17.4 Gontent of 2nd hermonios
Teal sondilion:
Teat valuea:
P éminslva tolerancaiLimiting values:
Tesd resutts/Reszarks:

175 Duration of tha croas-blaekh

Teat eandiion:

Teal values:

Pumilsslva tolerancallimiting values:

Temt bewtisMemarks:

17.8 Plokup Limea

Permlasive toteranced Biking vahses:

Test resvtsRenaks:
137 Dyopout ratios
1704 Cumem massucsment lex

Teat condion:

Permizslve toleronceiLnking volucs:

Test realisfRemarka:

pa)

;
A

030 e A5000 Lures

L LERERN DGB0C Lunt
12 1% of setitg vatuo of 0005 bues

5 2 1% of aoting vatus of 0005 baes

1096 5 Wrngeem = 45 8
0% 2 Vharian - A5 %
b - 1% of satling valun

1 < 1% of westing vnkis

0402 ;T 5 200 0e
403e-T . 200008
51+ 1% of actting vadio or 10 ms

F1< 1 % of sctting vaton o 10 s

Apptax 28 1 +OGT

Spprox. 28 ms + 00T

085 07 BO16A Bt by,
GBS or GO7EA Bt ha =5 A

1% of the aeling volu or SmA

1% of the asing valus or SmA.

QAR

!




E

TYPE TEST Editlon 08 I T TVPE TEST Edlfion 08

Blwision Energy Management Date 2018-07-15 Dlvision Enargy Managemant Dals 2016-07-15
Digilat Grid Overcurrent Protection VU7.30 Repart  TS0716-001 bigilal Grid Overcurrent Pratection V07.30 Report  TS0716-00%
Shest 8-42 Shent 8.43
Suminary Bummary

1772 Hermonics i2.HarmA T Hame

18 50 High-Speed o e
Test cendilion! =DA% 184 Spacifisallans
Permisalva toterancedlimiting vafues: 1% af tho satng vafike fx sdtings of o, Tima dehuys « VOEDAS

IECIEN B0755-1, ilem 7, Annox A, &
- IEGEN 81755151

Teot resvilsRemarka: 1% of tha eiting vwitre e BEtNGs Of by rlusom Time defays.
182 Guneral test condilions
frnted 50z, 60 Hz
183 Pickup values
Test conditon: 0.000 tiated = = : 45,000 Iraledt
Test vatues: 010 hated . 1 .. 5,600 feated
Pelsiva toferens e imiting voliss: 151 5 % of wetting value of 0,010 leted
Test rescluRemaris: P« 5 % of seiting valuo or 0010 Irated
8.4 Dropout ratle
Teat caanddlart: oo bem 182
Test valuea: 7= soffuble dropod ratio
Q50- £ 0450
Permitsive tolerans e/l mitlg valles: B = B %0 of 3ctling velue
Test resulte/Remarks: i< 5 %ol molting vk
Plckup tinien
Test condaion: current » 22 of threshud value:
Test vatves: tinma
55 Pormbaslvs Istuianceflimiting valuoa: (S8 ms ¥ 00T
TeatiosultaRematis: b= Bims+ OOT
Dropout fares
Teat cesdrion: conant changa from = 2V2 to 0 of threahiold vidis
Test valuen: tnms
Test reautiarR e ks: {oppraz, 36 ms 4 0OT

R

gl

N TYPETEST Editton 08 2

- - TYPE TEST Edition 108
Diviston Enerpy Mehagement Dats 2018-07-15 Divirion Energy Manugenont Date 2016-07-15
Dighat Grd Ovarcurrant Profeciion V07.20 Report  TSO716-001 Digital Grtd Ovarcurrent Protection V07,30 Roport  TS0T16-001
Shest 8-44 Shoat B-45
Summary Summary
1834 Dmpout retio 30
18 Aro Protoction
9.3 Gensral tast sondilions Teat condiflon: Toohtslt
.63 ; VirtedObj - 10.00
fralad W Hz, Bl Hz
Permizaive {olernnce/Limiing velues: spprox. £.60
frodest 14
Test peautiaremeris: 0B0-085
142 Light nnty
1824 Plokup ime 1025 Plokup e
Fet condition: 100 mamurements Test candition: 100 measurements pot kel ype End frequency
Plekity of elage meaawed wih high-sposbreisis fault inception angte W(J", £6”, 36°... 162"

Cument jump Irom 14 to 104 o dafault threshald
Plekup of s1ge measared wih hlgh-spsed-relsls
Teat rauisRemaks:

Yeal imultResmars: tpal S0Hz  Jpol 80z 3pob5GH7  3pol6OHz
e = 92 ms 00 ma .0 s B ins
trin= 44ms 38ma 48 ms S ms
1822  Propout ima teyerage = b5 ma SBms 53ms 63mm
Test gondition: HH mesurements 1828 Divpout time
Pichup of stega measieed with high-spasd-relaiy
Test condiion: 100 maasurements
Teat tesuliaRerparks; Curtont Juinpio & A
Flzhup of stoga measwed vafh Mgt spaed-relass
Test result/Remarks: tpol 50Hz ol 60Hz  3pol5UHz  Jpol BUHZ
183 Light snd cumant tri = 2794 Tms 273m 27.8 s
min=  %.7ms 203 m 202 ss 6.2 ms
834 Thrashaid 2 \varaga= 27ams 273 s 27ams
Teat condifizn: 1pakfaul, dpoHtet
003 . BredOY - .00 184 Frequanay sporaling range
Permiunive tolutivisadl kniting velaea: o opurate peliy freshold, measuromont BitUray hod considered Fost sondition: Htest = § lided ol default Breshold, £= G3t2 10 Ha
Teat reulliRemarha; confirned Permlasive toterssce /L inting values: 10142 -50 Hz

1832  Theashold alos Tesl resutta/Remarks: cankmert

Tes) sondiian: tpaHmul, I celouisied, N mensured
.03+ biretedOt] - 10.00

Permlssiva toleraceiImalig values: 1o oporatn below threahald, measurement sogurpoy Nt oisidered
Teat resuieRemuoris: canfimed

1533 Ompout misi>

Yot canddlon: fpoHlauit, 3pakfeul
003+ VhtedOk = 10,00
-
Parmissiva toteranceiLimting vetues: approx. G090
Test reaniiaRemarks: 040085




[ B

Divi:lan Energy Manogemant

TYPE TEST Ediion 08

Date 20980718

e

Division Eneruy Wanagsmant

Digital Grid Oversurrant Protaction V07,30 Raport  TS0716-001 Digltal Gd
Bheat 8-48
Summary
1.10 50/61 Qvardmant Protestion 1-phass t.10.24  Dropout Umes
1.40.4 Specliicattons
Test condition:
- VOEO435
- [EC/EN 602551, flarn 7, Annex A B Teat vafues:
- IEGEN 80255151
Permissiva loterancafl imiting values'
148.2  Overcument protaction, 1-phae with dafinfla time-ovarcurrent atage
110,21 Plekup valuss Test resule/Aemarks:
Test eandition: €830 L 12 2 35000 T oca for ©7 profection L1625 Tims dotays
UM g = [ = £,804 by bir OT menzithea
Teal condhion:
Tt vnlues: faws= BOHZ, BD HE
0.030 Lowa - b2 2 35000 |y for T protection
IS Teal valuca:
Msthod

Parmissive toleranced binfing values:

Tesi resuvita/Remarks.

Permissive tolerancaiLimiiting vedues:

Tet resultsRemanis:

11822  Dmpeul mlios
Fest condition:
Tesl vatuses:
Permissiva tolarncellimiting vetues:
Test resultaRemarks:
L1023 Flckep thmes
Test candttion:

Test valuest

Permisylve toleranced inling velues:

Yot regiilaRemarks:

%

Diviston Enorgy Wanagomenl
BiyHal Grid

st 14 of cotting valio or 0505 e

Fi < 1 %ol seiting vaiuee o 0.005 Fony

up o 30™ hamones: (AE-. | %5 of setting vafue or 8.805 b
o 1o BUfh fasmeole, {oug 7 SO M |5 3 % of setting valkes or 0.02 b
o o 50th ermonic, fo = B0 HZ {4 4 % of eatting volus e .62 Luny

apta 307 hanenis: 1] = 1 % of saving value of 8005 Luw
1 to DO Teurmannic, haves = 50 HE 17| = 3 % of seting velue of 062 g
P b S IMONSS, Faons = B0 H22 38 » 4 96 of etting value or 0.02 buns

saaitem 11021
Beaiten 110.2.1
£.05 (Fxed)

085 (Fxed)

sea fem 1.10.2.1

Yoy =2
fava= 6O HE, 69 Hz
1epproa.

15 ma + 00T st B0 Hz
14 ma > 00T st 68 Hz

approx,
1Sms4on‘rauom P
14 ms + Q0T et 1 Hz

e

)

TYPETEST Edltion 08
Date 2046-07-15
Ovarcurrant Protaction V07.30 Repart  TSOT1E-001
Shest #-47

Test results/Femarks:

14031 Plekup valuss

Permisslve toleaneef] Imiling values:

Summary

sae fem 19021
sem ltem 1,102
Y uppre. 28 s 4 OOT

topmes, 20 ms « OOT

atited tothe Ishesent opeeating times
00005, T+ 60400 &
18] £ % of setting valie o 10 my

11~ 1 %ot aefting volue o 10 ms

1303 Ovaercumsnt Protection, 1-ph with inverse-time ovareuriunt stega

Test conditlan; 0020 doces = £r 2 TG00 Lo for T prgeciion
Q001 fypes . B+, 1,600 kot for G 22n3flive
Tima dial:
$05= T o 4500
Tesl values; Fomg = 50 He, 80 Hz
0030 b 1> 2 35,000 Loy for OT prodection
bathod af =

Pemizshva toferanced imiing values:

Test reaullzfemarks:

iethod of rmeasuT

Panitsiva loteransel dniting values:

Test results/Remarks:

440,32 Drupaut petfas
Test condifinn:
Teatvatues:
Irstormaneme;

Parmlzabve lolerenoe/ baiting velues:

=t % of pettlon votue o 8,005 ey

] % 1 % of setfing valua or 0.005 fual

upto 307 Bemonios: 5]+ 1 % of setting velus or 0005 1
up o B0t harionls, fuss = 50 He: 4= 3 % of tctting vkt 61 002 Lyea
410 5 harmoa, G = SIH2: [5}: 4 % of aciting valug of 102 bana

upto 307 amezics: [3} . T % of setting valuo or 0.005 haw
U do 60U hattonks, fowg v 50 HE (5= 3 % of aelting valuo or 0:02 1,
Up 10 50l Remraoniz, e = 60 He fif = 4 % of noiting value o .02 Loy

see ew £.10.3.1

see Bem 1.10.9.1

spprax. 1.05 * threshald wafue
eppron. 0,85 phiup value

TYPETEST Edition
Data
Ovorcurrant Protection V07,30 Report
Sheat

R -
2016-07-18 Dlv'latun Enaﬂ!y Managemonl
TS0716-001 Digital Grid

B-48

Test resaltn/R emarka:

ek emuistion
Peaniiyive toteranced Imiing valuea:
Tes) resutin/Remarka:
41033 Plotup Umsa
Tesd values:

Permlssive tolerancell ining values!

Test reaulteif ernasks:

L1004 Dropout thmes
tensnecus:
Pamisaive toternicell iniiag values:
Teat resvhuRemaria:
Dishi amutatinn
Test valthes:

PErmissive tolaronea/L knfting values:

Test resultaRemarka:

11635  Tripping tims charnoleriatics
Test valuen!

Pormisaive toforahesll liing values:

LIBBST EC nomat Inverke (ype A)
Tea! resuliaRemorka:

140352 IEGvory Invetan tiype )
Test resultgRemarks:

Summary

Bpprox, 1,05 reshold velua
eppiox, 0,95 piokup velus

oppran. .00 * theshold velus

apgprax, 0,90 * threahaltd value

plekup time for 2 5 Y threshold valus £ 20

pprox,
25ms + D07 gt 0 Hz
2z me + GOT W 8 Hz

tapprax.
251ms + QGT @ 0z
22m3 + OUT ol B 2

tapprox. 20 mo + DOT

Poppron. 20ma + OOT

dropaut fme lor BHntasheld valire < 0,90

5 % of set point vatus of
+2 % curenl tolefano o
30 oa

5% of set polnd vatue or
+2 % cliront toleranto
a0 ma

bipping times t
Pl 5% 15mator2: o 20
Bz 6% 215 malo 22 3l 20

5 5% 2 15 ma for 2z Ve = 20
x 6% 15 ms w7 B0 20

Pl 7 5% 2 15 ms fer 2+, Mo = 30
ol = 6% 2 16 ms for 2 00

TYPE TEST Edition 00
Date 20160715
Ovarsuirent Proteation V07,30 Report  TSO716-801
Shest 8-4¢

116353 IEC axrmmaly lnverna (typs C)

Ted temulisfRemarks:

LHAED (EC Iongime baveiae {typs B)

Teat realiitaRermars

410165 ANS}Hong-ims Inverse
Test resullsfRemeria;

£.40.358 ANSishor-tims lveras
Teat resulbeRemarka;

113.357 ANSEaxiremely invarae
Test remudtsiRemarka:

148368 ANSIvary lmnru

140.350 ANSInormal Inverss
Test renuita/Remarks:

1.10.3.5.10 ANSI modsrately inveras
Test resulteMemarks’

1.10.3.5,11 AKSE definlle lnvarse
Tt seultafRemarka:

11036 fropaut charerteriatios

Test values:

Panisslva tolerancelLimiting valuss:

+10,26,1 IEC pormel vstos {typa A}

TeatreaufoMemearia:

90,3482 [EG very nverso (ype B}

Teat rosulbsHomarks:

Teat revultaiRemul

Tesl resulis/Remurks:

140303 [EC entretuoly invorss {typa €}
k.

140264 IEG tang-lima inverzs yps B

Summary

[ 6% thms o &= bl o 20
5% timsfor 2, 3004, 20

5% t5msfor2z U = 20
fit= 5% £ 16ma for 2 3l - 26

Ffu 8%t 15mefer 2 e _ 20
P 5%+ 15ms ler 2 Bl _ 20

Pl= 5 %% 16 mafor2, M 20
s 8 %2 15 ms for 2x Ao 20

Pi- 6% 6 me for 2 b - 80
Kl 5% % 1o mafor 2 @ Bk - 20

=Bz ibmsfor2. b=l
% & 15 mefor B WO - 20

. 5% & 15 ma tor 2= Iy 30
ri5mefor 22 20k - 20

i E%k 5 me b 2, Ul 20
Bl 8%+ 15 matar 2_ 30 _ 20

Pzb%rSmsbm 2z V-2 70
Isf = 5% £ 15 ma for 2. BIOM

F

oot fimes

6% 4 3t ms for B.08. iE s 880

5% 430 ma by 0.05= Pl - 5,80
_ 5% %30 s for 005 3W/. _ 050

ok, 5 % £30 me for 005 Ve - 0.50
Pb= 6 %0t 30 my for 0052 310/ 080

154 . 5 %2 30 ms for 0.05 . Mo _ 060
54 - 5§ %2 30 ms for 005 _ Hl0fts . £.80

15 % 30 ma for 0.06 « iy = 000
B £ 30 ms foc 505 Rl - 6.8




ME T TYPETEST Edition 08 T

- TYPETEST Edition 0B
Division Ensrgy Managsmenl Date Z048-07-16 Division Energy Managemenl Data 2018-07-15
Dighal Grld Gvercurrent Prataction V7,30 Repari  TS0716-001 Dighet Grid Overcurrenl Protection V7.3 Report  TS07i8-p01
Sheet B-50 Shast 851
Summary Summarny
110.385 AMNSElong-tms lnversa Test vafves: aco et 110,41
o resulsRerha =5 %230 for 005 L U = 060
5 % & 30 ms for 0,85 - B0k . 0.80 Inntantanecus:
140868 ANSEshortetima lnveran Pamissive tolersncefl Buting velass: appree. 1,05 * theeshold volus
i eltsiRortarka: ¥ 5 % 230 ms for .65 _ Uty _ 084 spprex. 0,85 * pickump valus
M . 8%+ 30 ma for 065 AL, 400
Test resubtafRemarhs - opprex, 1.65 * tresheld value
110,387 ANStexttomuty lnverxe apprax. 0.85° pictap valss
Test resuitsiRenmmcie: - 5 %4 30 s T 005 P = 0.60
1o 5 % & 3068 for .65 - 30/ - .80 Pk emutain
110388 AHStvery lversa Pamissivo totorantelL initing values: apprax. 0,90 * threshold valu
Tesl realtisiRomarka: fif= 8 % +30 ma for .85 - Ul = 00
{55 5 % 2 30ms for 0.05 - Ml L 060 Test reauilsReminka: approx. 0.60 * throshald valua
140388 ANSInormalinvarss 14043 Plekup trtes
Tea relilsiRemarka: = 5% 30 ms for 0,052 P s 100
1425 % 250408 for 085 _ 8l0e _ 0,00 Test yatues: plekuspime for 2.5 Mthreshold vatos < 20
140,2.8.10 AHSI modarately inverse Parmissive telerancen nvting value: 1 appecie
Teat realsiRemarhs: P 6 % £ 30 ms for 0,05, -2 0,60 25ms + 00T st 50tz
- 5% 30 ms for 0.05: AN - 0.80 22 tha + QOT 2t 6 Hz
1.46.2.8.44 AHSH dafialte Trvurse Font et ot Sy 00T a1 50z
Teat resiis/Rentarks: £ 5% %30 metar 6,05 ¥l 099 Pl
FF- 5% +30 ms for 0.05 . 30 . 083
1464 Ovarcurrent Protection, f-ph with user-defined charsctaristte curva stegs 84S Dropout Umes
14041 Plewp Inetenteneoun:
Tesi condition: £ . A5.000 ko for O prolection )
1 - 1,800 Loy for €T senshive Pennlssiva tolerancell inding wives: Lepprear. 20 1 + QT
1500 Test resultsRenah; Lappics, 2w 4 QAT
Fesit wadurn: fana = B0 1, 60 H2 Disk emudatioy
0030 Ly . b+ 5000 Lzes fv T prolection
Tt values: dropowt Bma foe VHhreshold wahes 5 0.5
Method of =
Permisoiva tolerensnfLiming vaties: 5% of ael polnt vale or
Pormlssive toleeroolLimiing values: = 1 % of sating vahio or B.00S 5 ;g % cusrent toferanca o
ms
Teot fertRamaska: 3£ < 7 % or 0.5 % hu
it teiitalRamaf F< 1% o v Yot resuln/Ramarks: 5% of sel polnt value or
42 % cument toferanca of
ethod of mens uremmet = AMS vatite Eraly
Preetnissive tols soell Iniog velues: o to 307 hamktloss [5] 2 1% of asiting volie o 6,008 kun &
e o L ot vt s 002 Do A0S Dvercarrent Bretaction, phuse wih fast stags
up ta 5 harmene, o = 81 HE [ £ 4 % of setting valus or 0.62 L HA861 Plkap
Test resulleRamaska: up bo 307 hamonics: 6] - 1 % al astting valve o 0.005 b Test condilon: 0030 Lo - 5 36000 by for CT praection
up to B0 trammankc, s = B0 Ha: ] - 3 % of setting valus or .02 1.4 B80Tl = B2 1800 Loca for GT senztive
W 80 S0tk b, fures = 60 Ha te] - 4 % of 6etting valuo of B0 dus
Towt values: = 60 Hz, 63 Hz
14 D020 Ly _ B> _ BE000 boses Jor CT pratection
1842 Bropolt mtios B00T S - B _ 1800 Lurcafor GT gmmsitive
Test condticn: saaitem 1.10.
#
g
A TYPETEST Edition 08 Sl ST TYPETEST Ediion 08
Diviston Energy Mansgomont Dato 2016-07-15 Divistan Energy Management Date 2016-07-45
Digltal Grid Ovarcurrent Protection V0730 Roport  THO716-081 DHgitol Grid Ovarcurrant Protaction Y07.30 Report  ¥S0746-00%
Shuost B-52 Sheat 8.53

Summary

Pezilasiva lerance nding willes: FE- 5 %hof settlrg vatuo of 0.0 L

141 Hor0]

Bummary

Fundamental compecents, RMS valuss
1030 betedt = 310> 7 35.000 Lielext ler O protention
0001 bitod 2 310> = 1,800 Irated for CT sonsitive

Test rasuliaRamarka: Pk 5% a0t fo t.1  Spadificmions
14062  Bropout mtic - VDED4IS
- IECIEN U255, ltem . Annex A, 8
Test vakuma: = pettabls dropout reo - [ECeo2sE-151
Permisaiva toterance/Limiking values: 142 intermiHent ground fault pratection etage
AR R A Flokup values 30>
Test rescim/Remarka: canfimied
Test condiion:
11063 Fickup limes
Fomat vatoms: Test values;

Pratmlsslve tolormncsiImiing vahres: L approf.
& ms + 00T st S0Hz/ GO Hz

Test resuitRemarts: 10pprex,
B g + 00T ol 50 M2/ 6011z

11854 Bropout times
Tent reautis/Remarhs:
Test condldlon: ssaiten 11051
Test values: sooilent 11651
Pacrrlsslva talemncer kg valres: {opprm, 25 ma + 00T 11422 Dropout rells
Test resultwRermnrkis: tappror, 26 m = DT Teat condiion:
Tesd values:
14065 Timo detaye
Permissive tolerancei imiting walues:
Test condtlon: addedto Inherent aperafing Ve "
TestrstitsRomacks:
Temt walues: 0003- Te L 60000

Plabup fime.

Prermissivatolerancen kifing values: - 1 % of sedtiog vedua ar 10 m

7 eat condilion:

Test reculla/Remarka: [t £ % of eelling valua or 10 s,

Teat values:

Test resulis/Aemarks:

1423 Dropoui imes

Teat cotition:

Permisziva tolerancaiLimiing values:

Parmisaive toferancaiimlting values:

fratedt = 50 Hz, 80 Hz

G030 hatesd < 5105 - 35000 e for G protostion
0001 kated - 3107 = 1600 hsled far CT sensithe

Fox €7 prolection:
{31= 1 % of seting valus or 0.005 lreted
Fox T aonalive:

= 1 % af sating valus or 0000+ frated

For G protection:
11 1 % of netting velus or 0,005 fratest
Fee C7 menative:

12 % of neting volus ex .0081 fratest

seaitem 1121
eeaitem {1124
epprox. .65

upprox, 465

seaften 1.31.2.1
Yfirated = 2

\ epprox.
Z5ms 4 COT W B2 He
23 ma + 00T at 80 Hr

t Bppeor.
Z5ms +OOT et S8 He
23 ma + OOT at 80 Hz

Beer Rea 111,24




SHI T TYPETEST Editon 08 B3 - TYPE TEST Editon 08
Diviston Enatgy Mansgoment Dats  2016-07-5 Divislon Enorgy Managoront ale 2016-67-15

Digltal Grid Ovareiirrant Prafection VI7 .30 Reporl  T3076-00% Digltel Grid Dvarcurrant Pratection Y07 30 Report  TSO718-0i1
Shast 8-54 Shest 855
Summary Summary
Veut vataes: seaiiem 1.41.2.1 142 Direational intarmittent Graund Fault Protbollon
1zt Speciizations
Permiasive folermwenimiting velyes: 1 apprax
26 e 4 GOT ot S0 H2

. VDE 0435
22 os 4 00T 20D HZ . + IEGKEMN BO2ES-1, Nem 7. Annex A, B

Teatresultsifonarta: {approx
26ms + 00T a 61 Hz . 1422 Pickup velies
22w 4 OOT o BOHZ
Te congtion: 030 Lo - 307 - 35009 b fex CF bgpus: protostion:
Pickup extenalon timo OLO g . 0% . 1.600 by for BT typar aensiive
Test condion: 0085 Tz 10003 Tes volues: Lo ™ 50 Hz:
D130 ks -, 310>, 35,8001, fox CT type; profection
- 0o8s:T. f00as . T00% buna 2 3102 = 1,800 Lurs For CT yype: s@nskive

Roni= 84, Lea = 60 121
0030 B3 = 20,0004, fox CT typn: 4° protestion
G004 byug 5 30 1 1,800 Lory o OF typer sensiive

Penveissive teterancef mifing valaes: [t + % of eesting vaue or 10 ms

34124 TestrwsultsRemarks:  ¥is 1% of selting value or 10 me
Patintysiva tofarantei ulting values: Fee GT prateciion:
= 1% of acttlng valua of 16% of by,
Fe 07 necaftive:
1% ol setting valte o 009% of Ly

Sum of extended pickup e

Test condiion: 00 6= T o 100005
Te reavltaFemarka: Fou GT protestion:
Teat values: 0088 T 100008 2 1% of 2oting volua or 0.5% of b
For CT sensktiva;
Bormisaive toleranselLmlting velues: FILS 1 % of seting valua of 10 s + 1% of ssdting vatus or 0.01% of buue
Te=d reistte/Remearhs; BI(] 1 % of setfing valua or 10 ms. 1123 Ofopaut e
Rt tme Test ecadiion: see i 1.48.2
Test condition: 000 . T. 20000% Tesd volues: ses [ter 1,12,2
Teat values: 0000 T: 800005 Peanilsslye Tofasans sl finklng vahiss: apprax. D25
Perizaiva toleranc ellimitng valires: 90T 1 % of seting velua o 10 ms Test resultsRemaihs: For GF pretection:
5 1 % of sedting velus of 2% of ke
Fot GT seniive;
Teat reaufleRemaria: Fil- 1 % oFsetfing veiuo er 10 ma 1 % of neing value o 0.98% of Lous

1424 Plokup times

Teast ceaniiion; ECLUUER >33

Temst voluess: P,

Frarlsshia toloraieLintlog valties: 1 oppraz.
A me+ 00T &l.g=50Hz
2 s + OOT o fon

e

,f:,é}»mmfu'ﬁw;g:. ..
e e

Tent realileRemarks: a0 e + QAT by,
Z3me + 00T & L.

1428 Dropouttimas

Teat condifion: sag am 1.72.2

B | e TYPE TEST Ediion 08 I [N TYPETEST Editon 08
Division Energy Managemeont Date 2815-07-15 DBivision Enargy Managamant Dato 2016-07-15
Digitat Grid Quarcurrant Protectian V07,20 Report  TS0718-081 Digitat Grid Overcurrant Pratection Y07,30 Report  TS07{6-001
Sheat a8-56 Shaat B-5T
Summary Summary
Penniasiva toleranc wlimitng values: ! Eppna. 113 5%Na Sensitlve Ground Faull Protaction
283 + 00T Bl loea= 80 Hz 1104 it
72 o 0 0T 64 s GO Hy RER speclfications
Test resuhaRamarks: 25 s + DOT B (g =51Hz - WDEGAS .
22 s + 00T Bt fa = 61 H ~ IECIEN 502851, Mern T, Annex A, B
1.12.8 Plokup extunalan thme 1102 o
4224 Pickup valaes
Test condiien: ses flem £.12.2
Test condffon: 003 by : 30>, 3SHA0 Lo fer O prtection
Test vahica: 000D T 10,004 B0 by - 310> _ 361K Loy For CT mensiive
o - - . Test values: Lo =50 He, 80 Hz
Penméesive toleranc el gnfing valhlea! _ 1 % of aotling value o 10 mia G630 by 21> . 5,000 o fox ©T protesiicn
0,601 kg~ 30> = 35,000 [ for CF sanative
Teat teautaMRomorks: = 1 Sof seting valae of 16 ms
Perrisaive tolerance/Liniting velues: For G protestion:
1127 Sum ol extendsd plekup times £ 1 % of solling value or 3.5% of Luw
For T sembiva:
Test condifan: sesitam £12.2 Fl= 1% of seliing youe or 5.01% of L
TFest resulisiRemarka: For CT protoation
Femt values: 000s: T: (00008 1l § % of neliing value or 8.5% of b
For T senshlvn:
Parmiasha toleranceilimting values: - 1 % of watiing value of 16 me It % of aefiing walue or .61% of 1
Teat reaviisRemerks: = 1 % of aetting volue of 10 ms 11322 Bropout ratta
1128 React Bme Teal conddion: soo lem 113,31
Teat condiicn: seciten 1.12.2 Test velues: seafem 1.13.2.1
Tout valuen: 100%: T2 GU000s Permrisslve tolerancefl imfing values: .95 {fixad)
Permizalvs tolorancallinting valucs: = § % of actting volue o4 18 ne Test resuba/Rentacks! 0.85 {fized}
Temt resuilsfiemamba: 1 % af aetting value or 10 ma 14322 Pleinip timas
Testcondiion: seailem 1.43.2.1
Test vates:

Prizintleslve tole s el biitlng vielues:

Yeut reniaiRemeks:

11324 Ompout Umes

Test condition: Beaitem 1.43.2.4
Test vafuges: Beaitem 1,132
Y - A
IRNTAVAS (4
IV, : A4



Divisfon Energy Hahagetnenl
Digital Grid

TYPE TEST

Overctieront Prolsetion VOT7.30

Edition
Bate
Report
Sheet

0B
2618-07-18
TS0718-061
B-58

Pesmlssiva talerancef imiting valile!

Test reaufisM emarks:

11225 Tima deteys
Teateondtion
Teat valuem:
Fermlsshvo toletanoelLbiiing values:

Teat resuvltaRemeria

1153 Admittanca pratectlon slage Yo>
L1531 Pickup valass Yoo

Test conditlom:

Test values;

Peniisslve tolerancell Imitng valures:

Test resfla/Remaria:

11332 Thrasheld walums VO»
Teat sondition:
Test valuas:
Parmlssiva tolerans alLinting vatues:

Tost reuitsfromarks:

14333 Plchup tme
Test eoadiion:
Test values:

Perniisslve toles el Iniling values:

Divislon Enotpy Manogomont
Bilhat Grid

Summary

1 appiog,
25m3 + 00T & Ly =50 Mz
222 ¢ OOT o berg 60 Hz

1oppro.
25me+ 00T & b u= 50 Hz
27 1s s OOT #f Loy v 60 HZ

added totha Inherent operating fimes
G008 - T B000s
Bt 1 % of setting vele or #1 ma

- 1% 01 selllng vous of 10 ma

Fundemental cemponents, RMS values
0.0 mS _ ¥0> _ 190.00 m

Tang = GO He, 5O M2

Fer GT protostion:

P - 1 %hof ustting walie or 15 of haws
For 0T reautetment:

1= 1 % of uatting Vol or 0.1% of ke

For G profection:

I4].. f % af aating velue or 1% of bew
Fer GT momaurament;

39 1 % af sating vatire or 0.1% of Lo

DBV MO _ 2000004
OBH Y 2 Y0 2 F0,000y
Bl+ t % of neifing vadua o 0.5V

K= 1% of petting velua o 0.5V

RITECLER %N
Wra=Z

tay
3773 + DOT & &0 He
207 + 0T 6 Hz

TYPE TEST

Ovarcurrant Protaction VO7.30

Edltlor
Dals
Report
Sheat

)
2018-07-16
TS0716-004
&-60

Summary

144 67Ns Direclonal Sensilive Ground Faull Prolection

1141 Specificatians

- VDEG43S

- IEC/EN 832551, Hem 7, Anhiex A, B

1142 3stegs
1te21 Blokup values

Temt coadalan:

Test values:

Parriasive leteranced imiting vatues:

Teat realflzRemarks:
14422  Diopaut sl
Tes pondiion:
Test values:
Parmisshvo toloranceLimiing voltes:
Vet restlisiResrarks:
11423 Plokep Bies
Teat conditicn:
Tt velies:

Parmisaive lolorenc e nlting values:

Test resultaiRemnska:

11424  Oropou tfmas
Test condition:
Tesl vaues:

Permisshve toferonooftImfiny vakies:

et e UllaiR ernrks:

Fundumantal companonts, RMS vllies
0,030 kg 2. 310> = 35,000 | fox G profoction
00T gy = 3105 = 35,000 fpg for 0T seneiiva

faza =50 Hz, 60 Hr
Q030 Lo 305 < 35000 s fox CT protaction

For CF pretection:

11 = 1% from soling valto or 1% oF e
For CT mamdremant:

P = 1 % from sedting vatua or T 1% of s

B 1%

seiton 1.14.2.1
seaitem 1.14.21
epprox. 1.95

0.93..0.57

sochem 1.14.2.1

L

1 appras.
25ms + 007 @ s =
23 ma + COT al fo.

50 Hz
80 Hz

topprae.
25 ma + 00T B farss = 60 Hx
2 s # QOT 8 freg = 60 Hz

Bealen L4210

segltem L1421
teppros,
28m3 + 00T

BpmnE.
75 ma + 00T

o

- . TYPETEST Edillon 08
Division Energy Management Dats 2076-07-15
Digital Gid Ovarourrent Protection V07.30 Raport  TS07{16-0H

Shest 8-59
Sunvmary
Teat resufa/H emarks: tag;
32'ms + 00T ol 50 He
2 1 + OB o 60 H2
11334  Dropout Hmas
Teat condiion: seelen 1,13.3.1
Teat valaca: sesiten 1033,
Permizaive tolerance/Limiing vatlies: {epprac.
93 ma + 00T
Tistt remltaiRernarie: tappras.
37 ms 4 OOF
11335 time deloys
Fest eoaddion; added to tha Inhesen oporating bmes:
Test valyen; 0&0a-7- 60008
Pamlsslve toterancef] niing velaes: $t= f % kom setiing valua o 10 ma
Test resutisiRemarks. b 1% v 10
I
i
ik
st
i
N
I
o ol B
W
TYPE TEST Edilen 08
Divislen Enorgy Maoragoment Date 2016-07-15
Digat Gd Overcurrent Protection V0730 Report  TS0710-00H
Sheet 861

f44.25  Time delaye
Test eondition:
Tesd values -
Permistiva tolerencail bmking vahie:
Teat restitsRemarka:

£443 310 with cos g or ala -meRsuramant
1434 Plekup velues 30

Fesl conditioar;

Test valuea:

Pemissive tolarancalLimitug vatues:

et restltaR emarkas.

tAd 82 Plekup vatues Yo

Fest condition;

Test valuss:
Perviissive lolerancalLimiting volues:
Teat resulisRemerks:
11433 Angle correction g
Teat condifon:
Test vahtes:
Permissivo ienincelL inlig values:
Test resulls/Romatks’
114354 Bropout retfo
Test condtion:
Teat values:

Permlssive tole anced lmiting values:

Summary

wddet 10 the Inberein operating inies
0006 T>_ 6006

4= 4 % from seting valis or 16 me
-t Sar s

atage

Fundamentst components, AMS valuss

0038 bres . 305 2 35000 Laew for GT protection
00N Farez e FI0> = 35000 Jaieg fx CF wevishive

fus =50 Hz, 50 He
Q030 g . AP . 35000 b box T prolection’

For CT pralestion:

Fij 2 1 % fram setting vakue or 1% of fou
Fer CT memurement:

P92 1% from astiing vatue or 0.1% of

e 1%

Smua= 60 Hz, 60 H2
0,300V - V0> - 200600 V

6,300V, V0> - 200000 ¥
PF: 1% hom eetiing value 67 0.85 W

Biw kYoo 006V

o o
A5 s At
Fi- 1 820> 5mA V> =06V

i< 4" at30 > § mA, VOx = 0.6V

seailem 1143, end 1,147

smoiem Lidt end 11402

eppeos. 0.05
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TYPE TEST Edition TYPETEST Ediion 08
Di\nalon EnemyMnnugomml Date 2016-07-15 Pivielon Enurgy Manngement Dats 20t6-07-15
Dfyita! Grid Qvercurrent Protection V07,30 Repart  TS0718-001 Digltat Geid Owarcarrant Protection V07 30 Report  TS0716-001
Bheat 8-92 Shoat 863
Bummary Sumemary
FeticsulniRomiorts: tAd4R  Plekup waluss Vo
18435 Plohup thnes Teai eondion: fc = 60 Hz, G0 Hz
D300V . V0> . 200000V
Test condition: ses idem 1.14.2.1 and 1.14.3.2
Tt values: L300Y ;. ¥0= » 20000V
Testvalues: Hlua=12
Pormisavo toleronculLimbing vahes: 151 - 1 % hain seting wlus er 8,05V
Penmiseive lolerancell miling velues: t ap N
32 o + 00T of g = S0 He. Test remisRemmorbs: =1 %orBO6Y
20 ma + DOT v = B Hz.
Test revulisemaria: J— 1443 Rotatlon angie of the rolerense veliags
32 ma + QOT ot f,
20 ma + OOT & I Teat condtian: 180" - g2 te0”
11436  Dropout mes Test vatues: A8 g 1t
Teal condition: sceflem L1430 and 1143.2 Presmissiva tolaranad liing velues: Rfs IS 5mA, VT 208V
TFesi values: saaiem 1 4.3t and 1.1432 Test resulteRemarka: Bl 3* ;a0 2mA VoAV
B
Fresiwisslve tolerance/Limiing values: {agprax. Bl= 1" 21303 10 mA, VD28 v
37 ma + 0OT
4444 Dropout atio
Teat resuils/Remarka: 1eppros
32ms 00T Test eandelon: seaitem 1.14.4.1 and £.44.0.2
14442 Time da Teut vabies: seadem 1.10.4.t and 1.14.0.2
TFest aandiion: edited to the Isheront sperating tiries Eermisuiva tolormneaiLimfing vahea: 4.5% of dropoig vilts oc 15iwh
Test values: 0005 T>2 50003 Teat tesultsemarks: £.5% of drapout value oc 16mA
PermissivatoterancelLimilng valires: Is4= + % trom aatting vao o 10 ms LEEAS  Elekup thnes
Tt resulteRemiarks: 5 1% ot t0wms Teat eondiion: sesilem 11945 and 1.14.52
L4490 with g (Vi meesuiement stage Test vabuas: 1.2 hreshedd
14440 Piskup velues 3D
Patrisslya tolecancal imiing valses: tapprax.
Test ecndfion: Lova =50 Hz, 80 Hr 23 ma + Q0T i fu
Fundmnenttd camponerits, RMS vakies Phma + OOT & .
.03 e 2 300 = F5.000 s fn G proloion
D001 L » 30 » 35,000 kg I OT snistive TestresulisRermarks; tspprax,
23 ma + 00T & fars
Tosst volues: = 50 bz, 06 H: 21 s + 00T fk foies
D530 b 310> - 35,500 fyfor T proteaion
11448  Dropout imes
Permisaiva toferancen riing valuea: For CT pratection:
Fitr 1% hom setting valua o 1% of o Tesst condition see ltom 1,144 1 and 11442
For G ntcamtiromiont:
e 1Y i
i< 1% from setting Yalua or 0.3% of bar [—
21 3 + DOT a# furas= B HZ
Teal resufiaRemarks: Fhe 20+ OOT & fans = BOHZ
P B TYPE TEST fon 08 TYPE TEST Edition 8
Diviston Energy Managameant Date 2096-07-15 Diviston Enn:gy Manngomont Bata 2018-07-15
Dlgitat Srid Cvereurrent Protection V7,30 Roport  TS0716-001 Digltai Geid Ovarcurrant Profection V07.30 Report  ¥SC716-001
Ehoat B-64 Sheat B.88
Summary Bummary
Tent reaultuRemerie: tapprox. {1454 Dropout times
24 o + OOT @ funa = 50 He
20 s + OOT & foues = B Hz
Test sondiion: Bealten: £.34.6.1
THAT Tima defoyn Test values: seattem .14.5.1
Tesicoarlon; weshem 14044 and 4.1442 Pesmissivs tofeenncellIniing values; Leppre,
RS waliros, standnrd fiter:
+2-theashioid 2ims+
Fumdamantal omponent. e ovar 2yl
0 ms + 60T
Test values: 0063, T 00008
L . i Test requltafRertorks: Vappron.
Permissive talerance/Liniling values: - % of snifing valus o 0 ma RIS values, standerd fler:
21 s + 00T
ot reultsiRemarier: =t % of astfing valus of 10 ms Fundamentsl companents, fer over 2 cyclea
30 ms + 00T
1145 Ovarvaltzgs protectioh stoge Y0 e T det
14454 Plchup valuos S ma detmys
H added to tha Inhi tirg He
Tist contdion: Faeg = 50 Hr, 50 Hz Test condition: tha Inherent operating Hmes
Fundamental compenents, RMS values
8,460 ¥ Voo - 200,600V Tt valuss: LT
oot vatu 2,800V _ Vs - 200,800V Parmboshes laleranceiLlenting velues: ¥ .. 1% kom seting value & 10 ms
Permissive tateranc e iniing values: 1t 0.5 % from astting valua of .05V Test resultRemarks: 1. 1 thor W ms
Teat teauts/Ramerka: Ri<05 %or 005V £145  Translant ground fauil profection slage
1484 Bickap valuss 310
t1453 Dropout ratio

Test condion:

Test vaives:

Test reuftwRemarka:

14458 Plekup times
Test condifon:

Tt sadtres:

Peemissive tolerancaflimiting volres:

Test resultaRemnris:

Tea! candiion:

1= anteble dropout retin
080+ ry 040

080 £ 0.09 Testvalues:

080 _r_ 000

Permsssiva tolerancefl imiting Vallles!

soofien 11451

sealen 1,445 TestreautisHomerka:

t oprex,
RMS va.uei atanderd fllar:

Zome + 00T i L= Bz

22 ms 4 OOT B faa™ 00

Fundmmantl compononts, r.n« owen 2 eyeten:
45 18 + OOT & fus = 50

30 ms + 00T &t foa= ODHZ

£44.82  Plokup values YO

Teat condilion:

t spprox.
ﬂM‘i vilues, standard fites

25 ma + OOT &t = 50 Hz

22 w3 + 00T o s = 60 Hz

Fundsmenial componans, fiter over 2 cycles:
45 s 4 OOT &t oy = S Hz

88 g + OOT & faya= 60 Hz

Test valuea:

Pexmisslve tolerancelt miing valses:

‘Teat reatlis/Remarks:

R = 50 Hz, 69 Hz

Fundamentel camponants, RMS valuss

QL0 L 2 $H0= 5 35,000 buey fox CF protegtion
8001 b= 302 = 35000 hurws b G semaitive

P = 50
2030 k“,_ 3|0> 35 006 bees fon GT protestion

For ¢ prolestisa:

Ff 2 1% lnom sotling valus o 196 of b
For CT mess wrement:

F3_ 1% trom getling vatuo o 0.1% of ke

For GT pictestion:

/= t % trom zatling vatua or §% of L
For GT memwement:

142 1% from setling vehsa of 0.1% of fuws

frat 2 B0 H2, 00 H2
6300V, Mi> ; 200000 V

G300V _ Va5 _ 200.000 ¥
{5b= 1 % fromsoitng valis o 0.85 ¥

1ol 1 % fromt settng vl e 0.66 4
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TYPE TEST . b TYPETEST Edition 0B
Diviston Enerpy Manrngomenl Bate 2016-07-15 Diviston Eneray Manogamanl Date 2018-87-18
Digltat Grid Overcurrent Protaction VA2.30 Repart  TSa716-001 Digitat Grid Overcurrant Prolection V87.36 Report  T50716-001
Sheat 805 Sheat B-67
Summary Sutmmary
L1463 Plokup Umes Teot coditlan 2300V V0= 5 200,030%
Test condiian: seaitem 1.44.0.0 end 11452 Teot valtiss: 0360V V0= 200.000%
Toat vallios: Prervisslve toterancelLlming voluca: Fi: 1 % af actting value or 105
Permissivo toles ancen g valres: toppto. Test resultuiramarks: [¥1+ 1 % of aeking value or 0.05 ¥
60 ms + 00T ot fu.2= 6 e
65 3 + OO & e = B0 HY
11473 Angle corréctiah g
Tt rcsultaResanrha: to
0 ms + 00T o hna= 50 Hz ot condition: F g 45t
55ms + 00T & =67 Hz
Teat values: 5" ;@ 45T
11464  Oropout imes
Prenisalve tolecancelLimiing velucs: J6ie T B0 > B A, V02 = 0B Y
Teat coniion: 00 lem 1,14 5.1 ead 1,148.2
Teat resulis/Remarks: |5~ 1° 130> 5mh, V0> =06Y
Teatvaluea: 68 ltem £14.8.1 end 1.14.82
ttA7d Plekup dine
Formlsshvi tolotsnean Inbing valuss: tapprox
Mmoot Tewtcundtion sositam 1,44.7.1
TeatsevultsiResnarka: t Festvidass: o= 2
e + OOT & Fypny = B3 Hz
6 ma + 00T M v = 60 HE Pormissivey fotecanoell Imiting values: 1 appron.
A e + OOT & 50 Hz
20 + 00T w60 He
LEABS  Time doloys
N o Teat reauisfRemorks! tapprox.
Fisst condian: ndded!s the Inherent operating imes 37 a3 GOT o 50 8z
20 ma + OOT 2l 80 Hx
Tt vatues: G008 T 60008
LILTS  Dropout Gies
froximisslva tolerancen imiing walires: P2 1 % from satting valus ce 10 me
Test condition: sealten 10470
TestresultaRemuts: % or 16ms
Tost volues: sat koar 144,74
1447 Yowith GO or BO-measuramant stage
L4470 Plokup vehuss 3H> Pormlttive toterancellimting valuea: 4 Bpprox.
J2ms + OOF ot 50 Hz
27 ms + 00T # 60 He
Teest eadtlon: Fundamersist companents, RMS values
0030 b = 3107 = S50 Lty k¢ 6T protection et sesufisfRamake
35000 . ot resuftsRomarks: sppros.
0001 dnca_ 30 BEO0D by Sox OF smstive s T
27mws + 00T el 60 Hz
Tt vires: s = 560 Hiz, 60 H7
0090 b — 310> 2 F5000 kbl €T protection.
LEARE  Thme deloys
Eormissive tolesanc el Imiing valuss: Fon CT protestion:
Bl 1% from zoiting volus o 155 0 by Teat conditic! added ta tha therent operating Smes
For GT memurement:
tike 1% fomantling volus o (1,19 of burs [R— 5008 . Fos 6000
TestresultsRemarka: For GT preteation. . - . : .
o 2 % o tatting Vel o $96.0 buna Pormizaive toferancell initing values: sk 1 % brom sening vetue or 14 ma
for GT pintmirement:
L 1 % from solting Vit ¢ 3% 0f L Test sesubtsiRemasks: b 1 % fram setting valus or 10 ma
19473 Ploinlp values Vo>
B | TYPETEST Editon 08 B | Qi TYPE TEST Edition 08
Divislon Enorgy Mrnegemont Data 2018-07-15 Division Enorgy Managamant Date 2018-57-15
Dightsl Grid currant Protestion V07,30 Roport  TS0718-084 Digitst Gridt Cvercurrant Protaction Y07.30 Raport  TS0718-001
Shaat 8-68 Shaest B-£8
Summary Summary
14477 Polarlzed GUBG threshold Pesmissive tateranced iming velu ¢ ipprax,
32ms + 007
Tast condition: B0 mS s YO- 10000 kS Test reaulisiRomaka Lappeon.
2 s + OOT
Teatvalues: 0,40 m L Ya: 16000 mS

Pamissive tetarance/Liniting velse:
Test remllaReimeaks,

1142
11404

Admittence protection stage Y0>
Plekup valies Y0

Teat condition:

Test values:

Parmissiva tolorncerLiniing vnlne:

Teat resufisiemarks!

1.148.2  Threshold veluss V0=

Test condtion:

Tast values:
Permissive toleranceLimiing vulves:
Teat reutisimnincks:
L1483 Pickup ime
Test conditon:

Test valtren:

Prormiss|ve telarencet Imiing values:

Font desltsR evnrks;

14484  Dropout times
Teat condiion:

Teat values;

L+ 1 % ol aatling valum o 8.05 S fast HAf 1A} O 025 WS {funSARA}Y

1448F  Time dalaye

Test condtion:

s 1 % of aetting valie of 0.05 IS tho.= TAVL BAY or 026 mS (fu-mS0ER)

Fndamentat components, RMS yatuas
D40 w8« ¥ o 10000 S

Fova =50 He, B0 Hr

For CF pratetion:

iz 1 % ef setiing velua or 1% of S
Far CT messurement:

Fiz 1 % ot estiing valie o 0.9 of ba

Fer OF prolection:

Al = 1% of setting veloa or 4% o bum
For 0T messwement:

B> 1 % of setting velus or 8,15 6l fr

4300 ¥ V0> = 203000V
0,300V £V0> - 260.060Y
s t % of aetting value or 0.6V

$:£+ 1 % of watling vohes o 0.5V

seaiten 1.14.8.4
Nees=2

t approx,
32 ma +00T et 60 Hr
28 s + 00T ot 86 He

teppror.
31 4 OOT & S0 Hz

28 e + 00T & 00 Mz

saeilem 11481

e itern + 1481

Teat wahies:

Parrlssiva lolerancall bntling values:

Tm}(ﬁu\tsfﬂomurk}:

eeided to the inherent apersiing tmes
0095 T>2 §0.00s
#} 1 % from satting value o 10 s

P~ f o t0m
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- TYPETEST Edition . TYPE TEST Editon 08
Division Enorgy Manegsmant Date 2016-07-15 Divisien Energy Managomont Data 2046-01-15
Diglta! Grid Qvereunent Pratection V07,30 Report  TSD716-001 Digltel GAd Ovarcurront Protection V7,30 Raport  TS0746-00%

Ehast 8-70 Shest 871
Summary Summary
. Pernisabie toletanceil bing vakies: tappros.
115 37 Undercument Protection with 3-phuse 26mse 4 00T et 51 Hz
1451 Spactlicstions 22 ma + Q0T ot 60 H2
-« VOEO4S Tert restitaRemachs: tappeae
- [EC/EN BI255-, itam 7, Annex A, B Zhang 1 OOT of S0 Hy
- EGEN 60255151 22ms + 00T o160 62
1452 Plekup veluos 1458 Time detoys
Test condiion: D20 gy » I 2 IEO0D by Test conditien: added tathe Inhesent aperatng imes
TFest values: b = 803z, 6Oz Test welues: 0008 T 000006
GO b 15 - 20000 b
Mathod of = Permissive tolerancefd miing valu 2 1 % of seting velua o 10 my
. o N - Test realiaRemiacka; . 1 % of eedting valua or 10 ma
Pesmistlee tolecanz el imiiog vatues: Fhe § % of sefting value oe 8.005 Lo
Tesst resuiaRemarka: Pl 2 % of setfing ol oe 0.005 Yoy
et wreryent = RMS valuyg;
Permiasive loferanceflimiting Values: upta 30" mameaize: 4 . 1 % of seiting valus or 0005 i
Teal resultafemaria: up 10 307 hamerice: 1 - 2 % o setiing volus o B.O0S
163 Biopaut ftle
et condifoes sab el 1,462
Test vafues: sea ftem 1.15.2
Pesmizslva tolerans el Imiing vaies: 105 (fined)
Teat 1englta/H emarks 1.05 {Bxed)
1454 Pigkup times
et conitlon: sawilam 1.45.2
Toat valhies: Ul =118 b= 2
Poimisive tolereseed, Imiting velues: tappion
25 mu 4 Q07 & 50 Hz
22 e « 00T s 6B Hy
; o
do,
resulla/Remarks: t approx. =g
25 s + 0OT et 50 Hz g P
22 ma + 00T m 50 Hz ‘v(ﬂ“ 4.(1’&{
1455 Drmopout imes WY
Tewt cendition: weailem §15.2 [f
Tt voluess: saoitem 1,152 f_fé
s
b
[ Qe TYPE TEST Ediion 08 Alm T TYPE TEST Editlon DB
Divislon Energy Managemonl Dato 20180715 Divtalon Energy Managoment Date 2018-07-45
Diigital GAd Gvorcurrent Protestion VO7.20 Report  TSOT16-001 Digital Grid Overeurrant Protection VO7.30 Repart  TS0718-001
Shast 872 Shoet 873
Summary Bummary
18 48 Hogative-Sequence Protection Prormisaivo tolermuseiLiniting vatues; Lapprax.
3w + OOT
1181 Specifications
Test resulaRenarts: t< 35 ms + GOT
- VDED435
- IECENEDZES-L, hom 7, Anaec A, B
. JECIEM 5025515 J1825  Tima delays
1462 45 Negatve-Saq protoction with i slage Test condiion: nddedto the Inherent opesating fmea
14824 Plekup values
118211 Referanca valu rated surtant Teat velusea: b00s . Too G0DE
Test condilom: B0 % _ k> . B9B8 %
Perrfasiva toferanceft miting valucs: P12 £ % of seting valus & 10 ms
Tost values: various satings

Permissive tolerandelLinkitlng vlues:
Test remutia/Remerka;

LIB2LT  Relorahce vohus: pos, sad, current
Test sondition:

Test yaluea:
P earrifaslva toleranca Imaing values:
Tist riuilta/Revaarks:
11622  Dmopoit mtla
Teal condition:

Test valuea:

Permlsslva tolecannell imiing values:
Teat resuttaRemarks:
1823 Plokup flmes
Teat condilon

Tt valuns:

Pemissive tolerance/Limiing valuss:

Teal roauttaiRemarks!
1.16.24  Bropout imes

Test conditan:

Test yaturea:

Fif. 2 % of sstting valuo o 0.6.% ninciute

Fi<2 %o 0.8 % stuciite

B %s k> - BE0.G %
vorious aetings
$= 2 % of retliing velua or 4 4 sbaolinta

%2 %or 4 Hatmolte

sesdem 1.16.2.1

r = aatisbia dropaut ratio

R )
690= 1= 080
HE0-ro 580

seakem 10.2.1
Ular = 1.2

t appiex,

42 o + OOF

1edlna + 001

soeiten 11631

Keadtem 11623

Feat renuitaRemarks:

1838 46 Nogative-Sog

Wi %oriim

14851 Pickup values

AXLE=XR]
Teut conditinn:
Teat vatboa:

Perminshio lolormitaliniing vales:

Test resultaemarka:

1343142
Teat conddlon:

Test valuea:
Pominaive toforancerlnhing velues:
e tesutaiRemerks:
L1632 Ploup limes
Teat condition:
Feot vadupes:

Permissive wierancallimiing valued:

Test resulisemorts:
L1833 Dropout mes

Tes! conifion:

Test valuea:

Permissive tolesanceflimiting values:

Taat reoultsomarks:

pratectiof with I I

Roleronce vatfus: rated eurrant

stage

50 % k¥, BIOB %
various satings
1]~ 2% of selling valuo or 0.8 % utmolte

e Z %or 08 %

clute

Refarence valus: §os. seq. Gurrent

58%:h>_ 0838 %
varfous Betings
Jit- 2 % of setting valoa or 4 % thssire

Fi< 2 %hor 4 % pbmolte

eaiem 1,18.2.1
Blaes, = 1.2

thipprar,
45 4 00T

t< 48 ma +00T

886 flem 1.18.3.
68 eny 1.10.3.2
toppras.

35 ms + AT

te 35 ms +00T




Divislon Energy Manrgement
Digilal Grid

TYPETEST Edition
Data
Ovarcurrent Protaction ¥07.30 Report
Shast

a8
2016-07-15
Ts0718-081
a7

L9634 Trippiyg thne churactaristios
Test condilen:
ool valuems:
Benriasive falaimeelt bning values:

148,341 IEG nopnal invasae {type A}
Teat renultsiRemnrk:

118342 IEC vary inverse (typo B
Test realflsiRemorka’

1.16.3.43 EC cnremdy nvarss ftype C)
Test resulls/Remaka;

1.18.3.4.4 G long-time fweran {typa B}
emarka:

Test resultam

148348 ANSH ongfime lnvere
Tesi resuite/Remarks

1,18,
Te

8 ANSEshortilme inverse
resubia/Remarie:

118247 ANSIsxtromsly Inverne
Teat reattsiRemerks:

L6248 AMSI very fvarse
Yot reallta/Rema ka:

+ !5 345 AMS|pormal inverse
reaultsRenurka:

.18.3.4,10 AHSE modatately Inverse
Test reauliaRemarka:

118,

11 AHS! definlte Invaras
Is/Remarka:

11825  Dropout chatectostsiics
Test conition:
Dok amutation:
“Feat valuns:
Permisiva tolerenceiimiing volies:

L1835 IEC nommel nverse fype A)
Test resulaRemarks.

1.10.3.6.2 G vary irwnln trype B)
Teat reauiisRema|

Summary

son itea 3,160,391
Time dink 305 - T . 1500

5% of scting volue of % 2 % of eurent tolermnca o 30 ma

5% al seing value or £ 2 % of cumtont tolermiiee of St ms

5% of eeting value of £ 2 % of coment teferanes or 30 ns

5% of setiing valire or £ 2 % of curron teferance or 30 ms

5% of sening valus o + 2 % of curreat iclermnte or 30 m

5% of setiing value of £ 2 % of current tolermncn or 20 ms

5% of uetting valua or & Z % of ceoment tofermnca oc 30 ms

5 % of seiling volue oy 4 7 % of surren toleranca or 38 ma

5% of seiting valuo of £ 2 % of curren toteranca or 30 ma

5 % of setfing volus o & 2 % of current Yolesanca or 30 ms.

£ % ot seting valus of & 2 % of cm eat tolormice or 30 ms

5 % af setting valus or £ 2 % of cerent tolorahee o 50 me

2oaitea L1601

= DA tEreanold

Time sk 0.05 . T 1500

5% of setling valur ar + 2 % of flient folerence of 30 ma

% af sebing valla or # 2 % of ciment 1olenace of 30 ma

5% f astting valuo or 4 2 % of clevont felerince o 30 ms

4

. S TYPETEST Edition &8
Division Enargy Managamant Date 2018-07-45
Dighai GHd Ovearcurrant Proloction V07,30 Report  TS0716-801
Shsat 876
Summary

1.1 48 Directionat Negative-Seguonce Protoction with definite-tima charactedsiic

1471 Specifications

v VDE 0435

- [EO/EMBOZS5-1, Hem 7. Annex A, O

IEC/EN 60256- 151

1472 Plokup values
Text condtion:
Penmissiva tolerencedl iring valees!
TFeat resulte/Remarks:

1473 Dropoul retfe
Teat conddion!
Permisaive tolarancaiLinsting vitier:
TeatrestitiaMemake:

4174 Plekuptmes
Test condifion:
Peitnlssive tolerance] miing valsas:
o resulluRemerta:

1476 Dropout Himes
P erisgive tolerance Eniting valuea:
Temot hmdtaiR oAtk

1478 Hme detays
Test conditan:
Test valves:
Permissiva tolererceil ImAing valies!
Test resulteRemarks:

LT Biroellenes datenmination
Lirdd Angle ferward a

Tusst ceadelon:
Tesr values:

Permissiva taterancalLimiting values:

0030 Lyog - b - 35,80 Frny
]+ 2 % of seting valus or 10mA

Pl < 2% or 0.8 % absciita

aeeitem 1.17.2
f epprox. .05

0.0a 1. 08}

wee fom 1.47.2
Lapprox. 40 ma + 6T

1< 40 mm + OOT

1 upprest, 44 s + QOT

t« 39 ms + 00T

Bdded o o inbieren epereting limes
0o0s . T E0.00s
{9= 1% of seting velug or 10 ms

sl - 1%ar 10 mas

T ez 3500

it eatings

TYPETEST Ediion 0B
Biviaion Emrgy Managoment Date 2016-07-15
Digilat Gxid Ovarsurrant Pretection V07,30 Report  T80716-001
Shest 878
Summary

446,253 1EC extramely Inverss liype €}

Toat reaullaamudbis: 5% of aelling valiue or 4 7 % of cuirent tolerance o 36 s
130,064 1ES fong-Uma Invaras {type B}

FaatraulaRemnrin 5% of apitng veiud or £ 2 % of sunent iferance or 30 s
119,355 ANSHongums faverss

TestresuhsiR oimaria 5% of alting valuo or £ Z % of slient tolecsnce or 30 ms
118366 ANSEshorttime laveras

resulisRemarka; 5% of setting velua or £ 2 % of conent tolemnce or 30 R

118,367 ANSEoxtromely Inverse

Test resuiaRemarfa: 5% of sedting valua or + 2 % of ouren! toleramse or H ms
L8368 ANSIvery inverss

Tesl reaultsiRamarks: 5% of elting value o £ 2 % of curront keferance ¢ M a
1.16.3.58 ANSInatmal liwersa

Test resulaRemarks: 59 ol aslling velue of + 2 % of curvent tdderance o 30 ms
1183 5.10 ANS! modsrately Invarme

Teat resulafRemarks: 9% af petling yalue os + 2 % of cuoTent inderance of 30 ma
1.48.3.5.01 ANSE dwﬂnﬂ! Invares

Test reautisfemarks: % of metting yahes or 2 % of curren! tolemnce or 30 ms
o | TYPE TEST Edition 08
Diviston Emrgy Managemant Date 2816-07-15
DigHat Grid Overcuriant Pratection Y07.30 Report  TSO716-001

Shaet o877
Summary

Teat renuitw/Remarks: =1
Li772  Anplereversa f

Test sondion: o p e 560"

Test vadues; varican acifings

Parniasles tolerancel Imalag vel

Tewt iemudsRemarka;

LT3

Min, neg-saq. voitegs ¥2

Teat condifian:

Test vatue:

FPermlssive Wlersm el buking velves:

Tast resolteouerks:

14774

Minimare negativa saquance Ut |

Test conddtion:

Testvalves:

Pearmiesive tolaranc olLimiing valucs:

Test reaults/Ramarks:

GERS

(SRR

616V V% 340V

variom setings
Bla 1%
Bi=to
2
T30 A= f= 10000 (g

ventolrs settings

Bt

W%




B SO TYPE TEST Edltion 08

Diviston Energy Menogomant fate 2816-07-15
Dipal Grid Cvercurrant Protestlon Y07.20 feport  TSO071B-001
Shest 873
Summary

1.38 49 Therma! Overoad Prolaction 3phassa
BT Speciiicrtions

. VDEB43S
- IECFEN BOZES-1, ilerm 7, Amaent A, B
- 1ECTEN 602658

Tezt condwon/Teal vafres: ealoutatiea method

- bodus o-max

- Modus B,

i1 saloulation
msx
L1
Paoumilsslye telerancel imiling va'ves: k = Foctor accarding te SEC 60255-8 o YIE 0435 Ta011

1482 Plchup threshold k * -k

Fes| sondition:

Vesl valures K=0.10, 1.00, 400

o e applied
Permiasiva loterencell miling values: U K 30M havmaile, 29 of 8.1 buw, 290 class scc. ta EC0255-5
Upto 50I MmNt fums = 60 112, 43 o402 [y, 4% clesa sce. to IEC0255-B

Up b SOIH Nermorta, oy = 50 Hz, 5% or 8,025 huny 5% tloms e, 16 IEGED2558

Test resulta/Remarks: Up 1o S0 hemens, 2% of 8.0 lng 2% laze scc. ta IECEI25E-B
Up o 50Ih hermonic, b = B0 Hz, 4% of 8,02 koo 4% olasa sce. 1o IECE0265-8

U1 GO 7 MBS, sy 0 B0 Hz, 5% 0f 0.025 35,4 5% class Boe. to IECA02S5-S

Wi tha firer o the i o,

sitequation gire 1o the nnthaliesl

Pensiaslve tolecanzei imfing vatusa:!

Tes! resuttuRemarks:

LUp ta Bith hisienonde, 2% or 8.01 lgwy 2% cless ace. lo \ECE0255-8
Up to 50th henincal, b = 50 Hz, 3% o7 0.02 Luws 436 chovs vos, to IEGEI2E6-S
Up to 50tR Rammonk, hura = 60 Hz, 4% 01 0,02 lowa 5% slemss pos, o EECEN255-8

U te Bdiths ook, 2% of Q.01 Loyg 2% cless ace. o IECA0255-8

Up ta S0t Batasils, foter = 50 Hz, 3% 08 0,02 L 4% cfass scc. to [EGAN255-5
Upto STh harmonic, fow = 60 HZ, 4% 0 0.02 hyay % vime es. to [ECE0255-8

W fites for the gel of hermoaios Including ion of the it

Parmlzsive tolctmweef miing valoes: Up to 301k harmonie, 296 ar 0.0 faag 2% clsas od. 10 IECE0255-8

U 10 500 harmionls, fys = 60 Hz, 43 0 .02 Ly 4% clase B2c. to IECA0256-8
Upita 501n harmionie, T = 60 Hz, 5% or 0.025 huw 5% clavs ee, o ECEH2E5-0
Test resubarRen:arka: 4 1o 301 harmofia, 2% oc 0,01 Layq 2% class acc. 1o [ECB255.6

g 10 50th harmonks, fems = 60 HE, 4% 0r 0.02 Ly.q 4% claes ao0. to JEGA0255-8>
Ugr16 56 H&TNONE, Ewes = 60 HE, 5% oF 0.025 §ag 5% clms nec, to IECHOZE54"

1183 Thermal warhfng stage

Teal condition: 50 4 ve-wam 2 100 %

? In casa thet tha fEter response exaclly motches the sner dofined galn fetor

7 b eorsa thi the wsendefined galn faclor is pet below 3. The toferanca ks aaplitied 1 e gid fecte: s larger
* Iy gena thet tha wer-defined gain tockor Is set below 7, The ttecence i aiuplified U the gain factorie farger
*10 i thie the sei-defined gain fazior 1s est balow 7. Tho totaranza ks amphficd H the goin fester Ja targer

|
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1.49 48 Tharmal Quatlosd Protection, User-Defined Gharacterlatic Gurve
hACA Speciications

- VDE 0435
- IECEM60256-1, ilem 7, Annex A, B
- IECIEN 802558

fia2 Pickup threshold k™ In

Test voadiion; 5 = b fhurrafhie = i = 081, by o bs the first palnt in veer-defined clrva }
‘eat veluea: k=071.2
Permissive loferancellimitng values: Bl 2%01 10 mA ol bpo= 14

Fi= 2% or 60 mA mhuw=54
chemsa 2 % ace, Jo [EC 807558

Tesl resuimftamarks: J[= 25501 19 004 o H\
Fit= 2 % or 60 mA ot taa
cjmss ¥ %een. to [EC EDZEE».B

1983 Thermal wathing

Tost condtion: 50 %z wamn 100 %
Test walues riwam = 50 %, 70 %, 00 %,
et regultaR emarks: firtion eamoct

t46.4  Dropout threshold aperets

Teat cendalon: % _ sdopoitop, 90 %
Test valuea: ergropau] ep,= B %, 88 %,
Teal resutia’Remarks functlon carect

LIS Gumsnlwaming

Teat conditon: 0.030 lutot - dnan = 35000 b
Temt vatues: Faxa =50 Hz, 60 He
Q030 L (thteshokd yahee - 35,804 b

Penissive toleeanaelLimiing valusa: 1 % of setting vohse o1 0,005 ket

Teat resulteRamarke: 1 % af seting walire 07 0.005 Luny

1168 Drapout satle bwaming

Test conddisn: Beg ilem 1105
Test values: 085
Pormiagive foledanc el imitlng veluss: L4 B3 of tveshod valus ar = DAZE A

TFest reauitsiRemarks: B4 ; £, 0.88 of hreshetd value or = 0.020 A

1487 Emargast Tovertravat
Tesi condiion:
Test values:
Pesiplanlve telarancell Imiing values:
Tast res e Remarha:

1.10.8 Pretosd
Test condilon:
Test valaes:

Pesmissiva tolemncof imitin vilies:

Test resuta/Remarks:

1B8  Tripplng Uins charscteriaties

Tesd condiion:

Teat valta:

Permisatve tolarancell imfing values:

Teat resvis/Remaria:

Operate chit, aeve
0003 T . 150006
1 % of utiting valus o 20 s

1 % of ailing vt of 20 wa

B % - Preload = 100 %
Prelasd =0 %, 80 %. 400 %,

Hz3%arts
class 0 % 926, 10 IEG 60255 for A hoad > 125

Fa3%oria
atims @ % 900, Lo IEG 602658 tor VK" bud > 125

Qperate thar, urve

Tripping thnes L

Fiz3%orte
clesa 3 % e, 10 £ BOZ55-8 for Bk Lunt = T.25

Pl 3%
ke 3 8 ot [EC G025 fot 4k * L) > .25

e
T

S,
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Sheat 878
Bummary
Tt values: Eawam = 50 %, 83 %, 60 T, 100 %
Tesd reautis/Ronmarka: funeiion eerrest
1484 Cuneniwerning ntage
Test condion. 003 bt drae 2 3500 Fores
Test reainRemarka: hméon cazest
165 Dropovt reha
Toet conditian: dropout theeshald ratia
5087 08%
Test esultsRasnarba: function comect
1,188 Tripping lme charecteristios
+.48.64  Peramaterk,t
Test cendition: bl HIEC 60255-53
Tene corstant
Teal values: Bipping fimes ¢
Permissive toleanze/Limiing valuas: Biz2%orts
3% class acc. la [EC 802554 for ik * ko > 1.25
136892  Rangeatk, s
Teat condiion: G0 k_d06
3065 1w GOMC0E
Test yelues: Aorclt £, Modum H-mex
Permisaive toforansefL imifing Vatlis: 05t B (UK A (o B 0 B o130 o HRY L = 8
14883 Withznd vdthout prolaad
Test condttion: with end without peetoad
Test valuses: a)k o fo= (sm. 500 nln;
O} sk}
c;kun 1= ﬁ)mir\.
dik= Lot =(E 3 10 min;
11884 Aengs k'l 2B
Test canddlion: range Bk = 8
Test values; a) k= 1.6 UK Loy = 8, 30, 12
B} k= 0.1 Ui L) = 8, 10, 50
Permissiva tolerancoiLimiting volues: (2 8] = const = 48]
18} =t actording $o famuta for MK Lormit = 8
Test resulta/Remarks: Rmction carroa
[ e TYRE TEST Editior 08
Diviston Erargy Managsment Dale 2016-07-15
Digitat Grid Qvercurrant Protoction V07.30 Report  TS0716-601
Sheat 881
Summary
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Seope of protocol Range of validity
Sum of shesta SIPROTEC § Platform and Hardware Gharacterlstics

The SIPROTEC 5 seres includss both modular and non-moduter devices,

1 Front page 1 Maockutar davicss consist of & base moduls (1/3 of 18 inches) and can be sxpanded with expansion modules
{1/8 of 18 Inches). The device lyps identilter for modular davlces is XXXBS, XXX or XXXA7, for exampta,
T5A86 Type XXX84 dovices have the same hardware properties as the modular devices, bul hey cannot bo

2 Cartificate 1 arpended with expansion madules.
Al non-maoduler devices cansist of just a base module {144 of 18 inches) and canno! be expanded with
axpansion modules {16 of 16 inchas), Tha devica type idantifier for non-modular devices is 7XX82, a.g.,

3 Scopa of protocol 1 78462

4 Range of validity o Hatdware Characteristics of Modular Devices
Amoduler devite giways sonsists of a base module and opionalty of expanslon modutes. The modulas can be
chosan ing to hard i i Thesa characterisilcs are;

5 Seope of ediions 1 ¢+ Maodule slze

+ Type of construction
¢ Mounling of the an-sile operation panel
'} Subcontracting 3 +  Layout {or design} of the on-se opetafion panel
¢ Inpyt and output module
+ Plag-n modules

7 Technical informatlan; 1 the modules are available In 2 sizas:
Tachpicat data *  Base module {1/2 of 18in}
Extension modufe {1/6 of 18 i}

The devices are avaliable in 3 designa:

& Sty " : - " . - . N
mmany ™ +  Flush-maunting devices with on-site operation pane! fitted directly an tha device
- Tablo of contands + Surk Ing devices vith on-site operation panel
{Sheats i-iv) v Surk ing devices with detachad on-siis panaf
- TYestresulls The on-site operalion pansls of the base modules can be selected fram 2 varfanis:
{Shasts £ - 70} © Witha fatge display, keypad, and 18 2-cofored LEDs

Wihh & small display, keyped, and 16 2-colored LEDs
¢+ Without a display, without a keypad, but with 16 Z-colored LEDs

The on-site opsration pansls of the extension modulss csn be ssiacted lrom 4 varlanis:
* With 16 t-colored LEDs and 2 key switches

With 16 -colored LEDs

With 8 push-buttons and & 1-colored {LEDs
+ Without display elements

The hass medule atways contains the power-supply modufe PS204 and an input and outpul moduis EO2XX.
The exlension module contatns an input and output moduls K020 or a plug-in modute assembly wilh
Integrated power supply CB202,

TFhe 13t extension module in the 2ad devics row slways conlains pawer supply madule PS203.

The plug-in modutes are avallable for various applications. The fallowing plug-in modules can ba instaied in
the bass moduls or In sn Bxtenslon modula with plug-in moduls assambly with Inlsgrated power supply CB202:
+  Communication module

Measuring-lransducer module
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Shaet 4.2

Range of validity

Hardware Characlotistics of Not-Madufar Pavices

& nan-modular device atways consists of just one madule {#3 of 18 Inches) and cannhot be expanded with
expansion modiles (1/6 of 18 inches). These hardware characterlstics are:

< Modile slze: 143 of 18in.

< Typa of construction: Flush-mounting davices with on-site aparation panel filted directty on the davice

‘tha on-site aperatlon panels van be chosen from 2 varianis:
* With s large display, keypad, and 16 2-colorad LEDs
© With a smatt disptay, keypad, and 16 2colored LEDs

The module always contalns the powsr supply madale PS10% and an input and culput madule 010X The
inpud and culput moduts [OHOX includes the tatminals for current and valtage lransfariners, Cptionally, the
modute car be equipped an additional inpLt and eutpul maduls 0110 for extra binary inpuls and culputs. The
phug-in modules aro availeble for various applications. The loflowing plugdn modules ¢an be Instalied in the
modute’

¢ Commenication modules

» Measuring-transducer modules

SIEMENS TYPETEST Edition 08

Energy Moanagemsnt Date 2016-07-22
Digital Grid Bay Control V87.3¢ Report  TS0716-085
Sheat -4

Range of valldity

SIPROTEC 5, funclional deseription of power suppfy, CPU, K0 boards and plug-in madulss

AR type Losts ware | al vanous binatlons with eil modules of the SIPROTEG § plalform.

As a raatd] alt realized devicas wers coverad:
SIPROTEC §
Funotional description of boards for medular davices

Board name Funclional description

P3201 Powsr Supply Baard {OC; 24 V48V or 60 V 1o 260 V and AG: 100 V 1o 230 V),
mounled in 143 184nch slze heusing, including 3 binary inputs, 2 hinary oulpuls
and ona stalus §fe conlast

5203 Pownr Supply Board far the 2 row of davices, (0C: 24 V4B V or 60 V to 250 ¥ |
aid AC: 100 Y to 230 V), mounted in /8 18-inch slzs housing i

GBR02 Plug-n module assembly, inghuding an addillonal power suppty, {(DC: 24 VW48V
or 6OV o 250 V and AC: 100 V to 230 V), mounted in /6 10-Inch siza housing

GP200/CP30s Processor (GPU) Board, mouned info tha front cover of the /3 18-Inch slze
housing, diffarent varianis for the aviable device deslons

10204 Input Qutput Board, 4 curren! inpuls, 8 birary inpuls, 6 binary outputs, reducad

variani of 10202

0202 fnput Qutput Board, 4 current measuring Inputs, 4 voltage measueig inpuls,
8 hinary inputs, & hinary oulputs, mounted In 148 or 1/3 f8-inch size housing

10203 Inpul Cutpul Board, B cuerent msasuring inputs, 4 hinary inpuls, 4 binary
autputs, mounted in 18 18-inch sizs housing

10204 nput Output Board, 10 binary inputs, 4 blnary cutputs, 4 power relays for
conbioling 2 meotora, mounied in 1/6 T8-inch siza housing

{0205 Input Qutpul Board, 12 binary inputs, 18 blnary audpuls, mountad in 4/8 184nch
siza holising

10206 Input Output Board, G binary inputs, 7 binary outpuls, mounted in 1/6 48-inch
siza housing, reduced assembled varfant of i0205

o207 input Quipul Board, 18 binary Inputs, 8 binary oufputs, motnted in /6 18-nch
siza holsing

| 10208 input Glitpirt Board, 4 surrent measuring inputs, 4 vollage measuring inpls,
4 binary tnputs, 11 binary outputs, mounted In 12 ot 1/8 194nch size housing
10208 fnput Oulpt Boacd, 8 blrary inputs, 4 High Spend Ottputs,
mounded in 1/6 1B-inch size housing
10210 Eput Quiput Board, 4 current measuring inputs, 3 voltage measuring inputs, 7

binary outputs, 4 high-speed measuring-iransducer inpuls for current or voltags,
mounted in 16 18-inch slza housing

10211 Enput Quiput Beard, 8 vollags measUring Inputs, & birary inpuls,
mounted it 1/8 or 1/3 18-inch size housing

10212 Input Output Board, 8 high-speed measurng-transducer inpuls for currant or

i voitage, B blnary [nputs. moUnted In /8 104nch size housing

10214 input Output Board, 4 ourrent measuring inputs, 4 voltage measuring Inpuls,
2 binary in{ruts, 5 binary outpuits, mounted I 18 o 143 183nch slze housing,
reduced varlant of 10202

10216 Input Output Board, 4 current maasuring inputs, 4 vellags maasuring Inputs

{desfgned far 3 measurng rangs up to 7.07 V) 8 binary inputs, & binary outputs,
mounted in 4/6 or 1/3 18-inch slze housing

ut Baard, 48 binary inputs, mountad in 8 18-inch sfze housing H

gl Outpul Board, 24 blnary InpUls, 24 binary oUtpls, modnted in 148 194nch
sizs housing
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Ranga of validity

BIPROTEC § davicas

All \ype tests weie padomed at various comblnations of alf modutes of tha SIPROTEC § platform. As & resull

the following davices ware covered.

Modsl of Prolective Relay Tsi)‘:ube(eclicn Quantity struclurg
6MDB5 Bay Contra 3-pola hip FOs fully modalar
634086 Bay Cantral 3-pole bip O fuily madilar

SIEMERNS TYPE TEST

Energy Menagsmenl

Edition 06
Date 2010-07-22

Diital Grid Bay Contzol V07.30 Repart  TSD716-008
Sheet 45
Rango of valldity
pazot Process-Bus Module, 7 LC Duplex interfaces of which one is a service por,

mounted in 1/6 16-inch siza housing




SIEMENS TYPE TEST Edition 08 SIEMIERNS TYPE TEST

Edlifor 06
Enorgy Manrgumont Date 2016-07-22 Energy Managament Date 2016-07-22
Digltat Qrid Bay Confrol V07 .36 Raport  TSO718-00€ Digitat Grid Bay Control V07.30 Repori  TS0716-006
Shaat 46 Sheel 5-1
Rango of validity Scope of editions
Funelional deseription of baards for nop-modular devices
. - Edition Dato Medificath or suppl t pated to the former edillon
Board name Funstional deseription
PS1H Powser Supply Board {DC: 24 W48V or DC: 60 Vie 125V or DG: 110V ko 250 1] 2012-03-02  First edition, Software V01.060
Vend AC: 100 V to 230 V), including 3 hinary inpuls, 2 binary cutputs and one
o status lifs contaat . 62 2043-12-09  Revislon and dad at Software VO4.00
[{e1¢3] input Quiput Board, 4 cutrent Inputs, 8 binary Inputs, 6 binary ouputs, reduced
assambled variant of 10102 03 2014-12-18  Revision and dad at Softs Vo600
101 d, 4 curent inputs, 4 voltage inputs, & bi t , 6Bl .
82 I;:ﬁ:hgutpul Board, 4 current inplits, 4 voltage inp nary fnputs, 6 bihery o4 2015-05-08 o and dad at Softs VOB.20
10103 Input Qutput Board, B current inputs, 4 Binary inputs, 4 blnary outputs o5 20164248 Revision and dad at Software Y47.00
10118 Input Output Board, 42 binary inpuls, 7 binary cutpuls
cPign Pracassor (CPU) Board, mounted into the bant caver of the device 0B 0160722 R and extended at Software V07.30
Functionat description of plug-ln modulas for modular davices and for non-medular dovicas
USART-xx-y'EL Serial communication module, clecirical connsation
USART-n ' FQ Serlal comsmunication module, aptical connaction
USART-xx'y'LDFO | Serial commurication moduls for long distanves. oplical sornestion |
ETriaux'-2EE Ethernet mouuds, electrioal cannection 1
ETH-xx'-2F0 Ethernet moduls, opbical sennestion |
ANALCAEL i module » J
ARC-CD-3F0° Are Proleclion modile |
Valid for all firmwars and DIGS] varsions,
,'\
. . \_
i 3
T

S
e

I
e

A~

m
i

E

*g £y

"xc o letters, aniqus code jor tha modale in the product cada of the dodce
7y 1= tohane;

2= 7 chmmnels
? ol eyadlabie for Busbar Protection and Feul Recorder
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Bhast 61 Shoat Et]
Subsontracting Technleal information; Tochnical Bata
Testing laboratory Marking Tachnical information; D i pti
Manuai Edition
1. EIPROTEG S
Protaction Davices
Produst Infarmation Part No, €53000-86080-C001-8 German
G53000-B5040-CO81-B English
2. SIPROTECS
Hardwara
Manual Part No. G53000-Q5000-GB02-B Garman
£52000-G5040-C002-B English
3. SIPROTECS
Oparating
Manual Part Ne, C53000-G53000-CO03-T German
C63B00-35040-C003-7 English
4. SIPROTEC S
High-Voltage Bay Controflar 6MDE5/88
Manuai Part No. C53000-G5000-G015-8 German
C53000-GE040-CO1E-8 English

For the Technlcal Data see the descriplion {Tachnical Information),
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Summary Summary {Table of contents}
1_ Propsrtiss at congilions, 1
Itam Tast Sheat
11 Gensral 1
111 d 1 e 5ﬂNl‘51N C Protocti Ground.
1.2 Time i ions and measuring: 1 LET Spacifications. . e
1.1.3 Refay oparating limes, 1 1.8.2 Overcurrent Pratection, ground with definlte Ume overcurrent stages (dafinlle (ima)...

1,83 Overcurrent Protsetion, ground with Inversa Ime overcurrent stage {inverss time)

1.2 47/68 Ovuwu}laga P 2 1.8.4  Ovorcwvent Protectlon, ground with user-deflined charscleristic ..,

124 Spacifications. o 2

122 3ph Voltags ph-lo-gnd, phto-ph V with definite time ovarvaliaga slage 2 1,10 E7 Directional O P: tion, Gretnd a5
125  Sph Voltags ph-to-gnd, ph-to-ph V with inverss Ume overvoltage stag z 1.40.% T . .
124 Positive sequance V1 3 1.10.2 Overcuriend Protection, 310 with definlte ime ovarcUrrent slages {definita timea), .35
125 Zemm Sequence, Residual Voltags VO 4 1.40.3  Overcurrent Prolaction, 310 with Inversa fime avercurrent elags {inverss time) . 36
128 Any Voliage V. 5 1.10.4 Owercurrent Pratection, 310 with usar-defined cherscleristic a4
127 Napabive sequonce V2 8 1.10.5  Overcusrent Prolection, Logarithmic inversa curve stage {inverse ime}..... . 3%
1.2.8 Ratio of negailve-saquance lo posillve-sequenos, V21 7 1,108  Qvsrcurrent Psute:lmn “The logarithmic inverse Ime charactedsilo with knes poinl

1.10.7  Dlrectional ¢

%3 27 Undsrvoltaga P d 8

141 Q"x 141 &0 High-Spoed ods O Pratecti 42

3.2 3ph Vollags phto-gnd, ph-lo-ph define time with definiie $me Undervollags stages - 1411 SPECHIEAtONS. . s errssrernemrersrerss s R

3.5 3ph Volage phrlo-gnd, ph-to-ph with nverss ime undervoitage stages 1.91.2  General last cond 42

1.3.4 Posfllve-Sequence Voltage V1........ 1.11.3  Pickup valie: 42

1.3.5  Any Voltags VA e 1.11.4  Dropoul ratio 42
115 Plekup ime: 42

14 32 Gammal Puwer: 3-pl 1.41.6  Dropout Bme: 42

1.4.1 1S,

1.4.2 Plokup valte . 1.4 50BF Clreuit Breaknr Failuro Protoction 43

1.4.3 T pewer of (511, TR O RPN 111 Goneral tast o w43

1.4.4  Dropoui ratio 1.1.2 Pickep vahpe . 43

145 Plckup tmes 1.1.3 Dropout ratio 43

1.4.6 Bropout lime: 114 Pickup limes 43

1.47 Time delays ... 115 Dropout time: . 43
116 Time delays 43

1.5 48 Nagali q P 1,17 Qperation with G auxiiary conlact 43

16.% hiceti

152 46 Negative-Seguence protection with definlte lime overcurrent stage | 1.2 B4V Voltags-depandsnt O P 5 44

1.53 48 Megative-Saquenca protsction with inverss tme nt slegs . 121 1T T PP PPV 44
122 Voitage-refeased stag 44

16 49 Tharmal Overfoad P on 3phases 1.2.3  Voltag Slage 46

1.8.1 1.2.4 Underuuﬂage soalin stag 47

182 Fickup } K*h 125 Undervoltags SeaHn and vallaga reloased stage. 48

183  Thermal warning stage

164 Currenl warnlng 5t8ge ..... 1.3 B4 Frequoncy Pratection 51

185 Dropoltratio 1.3.4 3 51

186 Tripplng Ums £.32 Pickup values f<, > 51
1.3.3 Dropout ratlo Al 51

1.7 EOME1 0O t Protecti Phases 1.3.4 Posltive~ or nagallva seq W, M2 s e et s e b A b bt b Bt

1.7.1 i i

17.2 Ovarcurrant Protection, phases with definile lime overcurrent steges (definite 4ma) 1.4 81R Raln of. q Change £3

17.3  QOvercurrant Protection, phasas with inverse ime overcufrent stage (inversa ima} . 183 SPEEITEALORS. o et e e 53

1.7.4 Overcurrent Protection, phases with usar-defined characteristi 1.4.2  gifdl fatling 53
1.4.3  dffdirising.... 63

1.8 67 Dlrecunnal Overcurrant Protaction, Phases

1.8.1 1.5 External Trip Initi 55

1.8.2 Diraclional overcurrent protection, phasss wilh definils Eme overcumant stages {definile tme! 5.1 PRKUD BVIES vvercrarcariessrissrias st e ettt st s st 55

1.8.3 Directional overcurrent protection, phases wilh verse time uvafcurrenl s{age ({inversa time). 1.5.2 Oropout ime: 85

1.8.4  Overcurrent prolection, phases with deflned characististic ....... 163 Time delays 55

1.8.5 Dhectional determinatior

SEERENS TYPE TEST Edltion 06 SIEMEMS TYPE TEST Edition 06

Energy Management DGata 2016-07-22 Energy Managament Data 2016-07-22

Diglta} Grid Bay Contro) V07.30 Repart  TS0716-005 Diglta} Grid Bay Gontro) VO7.30 Report  TS$0716-006

Sheat 8-kt Shast By
Summary {Takis of santents) Summary {Tabis of contents)

Item Tent Shaeat Itern. Tast Shoat

1.6 Inrush-Current D: i B6 1.15.8 Vollage phase ratation supervicion &b

16,1 Speci - 23 112.8  74TC Trip chreuit suparvislon, 65

1.8.2  General tast condillon: 23

1.83 Operaing-rangs fmil imax &8 .44 Ancllfary Functl L}

184  Conlen! of 2nd harmonics 58 1441 Logbuffers &6

166 Duration of the cross-biscking 56 1142 Fauli i =3

166 Pickup limas 56 1143 Dats and Ime 66

187 Dropoul ratio 58 1.16.4  Selling group switshl 86
1145 Test funclion: 66

+.7 25 Synchrenizatien Function 57

171 Tolerances. - &7 1.15 Opsrational M 4 Values 67

172 Tested funch ity &7 14804 PEGHIGEHONS .- ees e e b b 87
1.16.2 Currents, mslrume'\t ransformears 87

1.8 79A Reclosing Function. 58 1.15.3 Curents, pr dass lray 87
1,164 Voltages B8

4.8 Arc Protecti ] 1.18.8 Phase angle, cuirent and vellage 68

181 General tost condilions 58 1.18.8 Power, tatings.... B8

182 Light only § 5% 1187 Frequsncy 2]

1.8.3  Light end current 59

1.84 Frequency operating rangs. 6O 1.6 Interf: T
1.16.1 U8B intarface (front panal) 70

110 T“ b for Tamp Detaction 61 1.16.2 Intsgraled sthernat Intarface (rear) Ly

104 i i &1 1.18.3  Syslem interf: 7o

1.10.2  Connoslon, &1 1.16.4  Thwe synchronk g 70

1.10.3 T & dataclors 61 1.18.5 Proteciion i T0

1104  Number of temperalure sensors per th b &1 1.16.6  Phasor measurement unit (FMU} 70

1105 Thresholds for Indicatlen slage 1 &1

1.10.6  Thresholds for Indicalion slage D e e e R L e [:83

1.10.7 Bropoud ratlo .. B1

1.10.8 Time dolays. 61

14 cB wraar monktering 82

11,1 Fhemsthod 62

1.1 ? 2P-method 62

1.41.3 Himethod, 62 r;

1114  Supy.CH meke time &2 E

112 90V Veltage Cantrol 63

1.12.1 s i i

1122 General Tesl conditior 63 i i

1423  Vellage Control LE] 7\}; 11

1424 LIe COmPOMSAon LBGZ o ov. oriverisussreoriosecsssmssesees st tstiss s sassss s s sssssisrens a3 5% i

1425 LUne compsnsalion LDG-X and R......... &3 E

1.42.6 Limiling

1427 Blocking

143 Supervision Funeth 65

1181 Voltege-lansformer c|scu,t BEQAKAL. oo ress e ss s s s oo st et s st e e 65

1132 Gurrent-DalBNGs SOOI VISION . cuiuieirier s reriaais s ae s LR AR R R R R R e 85

$.13.3 WVdilage-bal suparvislo, B3

1,134  Cugrani-sum supsevish 88

1135 Vollag supervislon 65

1,196  Messuring-vollaga failure {Fuse faiture monltar).. &85

1.18.7 Currant phasa rolstion supsrvialon. ... (]
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Enorgy Managamant Date 2018-67-22
Digllut Grid Bay Gontrol V07.30 Repert  TS0716-006
Shsat 81
Summaty
1 Propattios al refsrance condlitions
1.1 Gonorat
111 Standards

For daled references, anly e edition cted sppfies. For tndated references, tha itest edition of the referensed dosumeet {lecluding ey

amendments} epplies.
2 Time apacificatians end messurings

It C &l 1 it

80 = Binwy outped

fimea cefer to the outpul of sigrals via Fast cutput retes (Fyps F,

Bir .
Himber irid it aes. 10 e ovdor vorord. sea vl enersd dingrams of dovices

53 Reday operating tmes
Sudchiegtime (00T
Type8 -  standerd rely

Tt = fostislay

TypeHS  Hioh-Spesd Raly

SIERMENS

Ensrgy Managamant
Dightat Grid

QOT {Qutpd Opereting Time}: addicnal delay of fhe outps medhim weed

aaT:
Cloingthna:  eversge: B mo; madmum: < 10 ma;
tpeliglina. #veoge: 2l modmam < Bms)
aoT:
Ckelnglims,  svermger  4ms
Qperingtime,  svereger £ s
Maximum: L5ms
aoT:
Ckelngtime  evermgecs | ms,
Qperingtime:  sverser Eha; mnkiu = 8 ms;
TYFE TEST Editlon 08
Dade 2616-07.22
Bay Conlrol V07.30 Raport  T50718-006
Sheat g3

Pamizaiva toirenceLiniling values:
Teat resuémfHemnarka;

1233 Pickup tmoy
Test candilon

Penisshve tolertay: efilidting velues:

Tent resuTa/Remeis:

1234 Drapout limas

Test cendition.

Permsssiva tolerancell indting values:

TestimthsMomeks:

1235 Dufinke time defays
Test candiion:
Teatwnlues:
Pawiasive tolereroelLinling values:
Teat resutnRemerka;

1238
Testceruddion:

Hesel ima

Teat valvea:
Pernlysiva tolarpn el initng valies;
Teat resutaAemorka:

1237 lnverss dme chamctaristic

Test ceadition:

Permissive tolermncallinding values:
Yttt Ronus kel

124 Positive sequenca Vi
1243 Plokup veloas
Test eendtlan:

Pamlasbes tlaencell biting vales:
Tt resclta/Remrka

t242  Dropout reiio
Teat condiion:

Test values:

Permniastee bolesn el itz vahus:
Feat reaulisomeries:

Summery

{44 0.5 % ol sating valus er 0.05V
15F+ 0.5.% of aening valus &r .05V

Soa kom 1231

12 plekup value

Appin,

25 e + OOT 4 fyq = 50 H
22 ra + QOF e Fary = B0 HE
Approe

20t + Q0T &l g =50HE
221 + 0T ol bt =80 2

Seekem 1221
Eleast time s sdl O &
Approe.

20 ma+ 0QT

Apgrox.
20 ms + 0OT

Spa frem £239

0005 T G0 tas 0
{41 1% of satting vahse or 10 mB. EE
£} 1 % of asting vakse o 18 s ;{i

s

Sorhem 1231
GBay T £ B0EOs

1542 1 % of setfing valse ox 10 ms
1= 1 % o seling valus cr 10 me

Seajtem €234
Gheroet.constant b .00 = kx 300.00
Chamrtconstant o 0.010 < @ « 5000

Ghamctconstant c: .00 £ ¢ £ 5600
Tame diak 8.05 T2 1580

1512 5 % of the setting volua o 38 s
151 & % of tho aolting valus or 36 ms

50 Hz, baHz

V= theashodd vdus £ 200,000V
o thit Ao fzeg 10 %

|« 0.5 % of seiting value or B.0O5 YV

in tha range Lo 20 %
{5} 0.5 % of asting value or B.05 ¥

Seatte £24.1

€ = selable dmpout o
680 <1089

151 0.5 % of dropait valuo or .05V
1|2 0.5 %of dropout value or 0.5 V

SIEMENS

TYPE TEST Edittorn 56
Erargy Mansgsment Date 2016-07-22
Digitst Grid Bay Gontrol V07,30 Raport  TS50716-006
Shosat 82
Summary
1.2 47/50 Ovarvollags Froleclion
24 SpocHisations
VOF 4435
IEC/EN 502551, ke 7, Annex &, B
- IECEN 60256127
3ph Vollaga pheta-gnd, phac-ph ¥ viith defhnlte tina overvollags stage
Piskop vatues
Temst eonddion: Fundnmentel components, 345 valuos
G = 50 Ha, GOH
0300V £ faseshold value 1 340000V
Permisshia olerancelLimiting values: In the sange o, 110 %
E15 .5 % of aetting value or .65 ¥
TestaesittsPenmvba: Ih the Ange fons 210 %
Flz 0.5 % of netting viuo or 0.05Y
1222  Dropout mif
‘Feat condiion: Sootom 12.2.
et valoss: ¥ = nctahlo deopout et
DEOe: .08
Permiselva toerancefLmiting valuea: Bl B.5% of dropout veluz or 005V
Temt resubsRemacta Fl= 15 % of dropout vmlue or D08 ¥
1223 Plokup thmos
Test candion. Seailem 12,1
12* thrashold valus
Permissha idoranco/Limiting valoes: t nppra.
25 am + OOT Bt huey =501z
22 18 4 GOT Bt oy 6O HT
Test sesufte/Remorha: tapprar.
359 + OOT gt dana = SIHZ
22 s + BOT Bt fies = B0 Hz
1224  Dropouttmas
‘Test candition: See fem 1221
Permisshve toierenzelLiniting vedues tappear.
20 ms + 00T
Tess resuha/Renmarks: t appra.
20 ma + Q0T
1225 Time delaye
‘Test condition: Ses Hem 1221
Tt voboess: BoiasT 260000
Permisoive tcrancelt briting values! 3 1 4 of Beting vl ce 10 ms
Teat resukafRemarks 5 1 % of setting vafea o 10 ms.
123 3ph Voltege pheto-gnd, pheterph ¥ wiih invarse Ume avervollage slage
1234 Pickup valuas
Teal condifion: Frrddamentsf components, AMS values
£ = 56 Hr, B0HZ
G300V 2 piokup value £ 240000V
Pesmissiva toteranceflLimiing valuea: Inthe rangs w10 %
2 0.5% of Belting valua o 0.05V
Tesd resulis/Remarka: I the Fangs Eeq 210 %
3512 0.5% of 3eiting valua o 8,05V
1232 Dropout pstia
Yol conditon Senfom 1231
Su%MENS TYPE TEST Edition 08
Energy Managemenl Date 2016-07-22
Dlgital Grid Bay Contro} V07,30 Report  TSO718-006
Shsat 8-4
Summary
1243 Plokep Umas
Feat condition. Beejlem 1244
12 Bresbol valis
Permlsaiva tolerancellmiting vatuss: Veappae.
26 + Q0T o by,
22 ks # Q0T 8 b,
Yoot resultaitenarks; Loppret.
25 s + OGT Bt by = S0 HZ
22 M8 + QUT &l by = B0 H2
1244 Dropeut fines
Tes condtion Seehen t.2.4.4
Pemlsshe tdeancell niting valus: g
A+ QOT
Test resushta/R erks; Lnppes,
23 ma + 0OT
1248 Thme detmya
Frest condition: Sorfem 1241
Teat vaiues: 0008 % T2 00008
Pemisshve toterancel] bnifing valuea; Bz £ % of sefting vats o 10 ms
Yoot remolte/Remmha: $1< 1 % of eoiling vatun o 1 ms
126 Zera Sequance, Realdusl Yaltege VI
1254 Pickup valuss
Test condiion: RS values, 2cycles
0300V £ threshokd valus  240.008 ¥
Permisaive tolarancdLinfing valuzs: in the rarga b0 %
452 0.5% of 3eting valua e 0.65V
Teat resulis/Remaka: e rangs L2 10 %

2 Drepeat e
et condition:
T vatues:

Pemissiva trierancsl
Test resuttaiR ek

3542 0.5 % of ssiting valua e 8,05

Senflom 1251

£ = artabla dropout ratio
D=2 060

154505 % of drogroun velua ce 0,05
1512 0.5% of drcqont valtro o .05V

1253 Plckup Umes {Fliter = RS valua, Standard Filter}
Test condition Sesiem 12510
1.2 throshold vale
Permiasive iierncelLimiing values: L

Tes) resutteRenans;

4 Dropout tmes (Fitter =
Test condifon.
Permnlssive toleranzel

iy velues!

1 resbillafRemorka

ppras.
26w + OOT 8 oy = 50 ¥R
22 1 + DOT B oy = BOH7
t appea.

25ms £ Q0T &
22 1 + OOF 1l b

RMS valun, Standard Filter}

See e 125

¥ eppea,

208 % OOT B by = 50 H2
166 @t + 00T ol hayy = B0 H
1 mpprov.

20t + Q0T 0 by = 50 Hz
1888 + COT &l foure 80 HZ




SIEMENE
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Energy Managsmenl Pate 2018-07-22
Digitai Grid Bay Contral V07.30 Repart  TS0715-008
Shaat 85
Summary

1265  Piokup mas Fher = over 2 oyolas)

Test cendtlon

Permissiva tolerence/Liniiing values:

Veat rootitsMemarka:

Ses flem 12,51

1.2" thrashold vefue.

tappro:.

45 + 00T 8§, = S0Hz
39 ma + D07 ot g = 80 12
Lo

25ma + QOT Bt i S0Hz
39 M6 + GOT Bty = B0 HZ

1258 Dropout tmes {Filter = ower 7 cycles)

Tratcondrion
Permizaivo tolernen/t lnfing woles:

Test reaufte/Remarka:

1257 Tima delays
Test condsion:
Testvales:
Fermiashio telotancolL nifig vl
Teat reafisRemarka:
126 Ay Vakege Vic

1265 Pickup values
Test condsion:

Persatia leerance| briting velues:
Tent resuis/fiemada;

1282  Dropot mtie
Test candilion:
Testvalues:

Petiatisahie lderancer] Bting valves:
TestresltaRemaha;

1283 Pickup tmes
Test condtion

Permiashve tlarancimiing values:

TestienutisRermeka;

1264  Diapoottimes

Sonflon 1.2.5.1

tappaen,

3108 s + 00T o fouaw S0 Hz
27.08 mis + OOT ot frupa= 0D Hz +

tappia.
3108 s+ OOT o frpa =50 Hz
27.05 s # 00T o fng =60 H:

Seaflem 1251
Go0e s T E000S

[l § % of cotting value o 107
[l 1 % of Betting valua o 10 ms

Frendimeote! ecmpanents, HMS valuca
Fgiet = B0 Hz, GHz
0,300 theeshold vaiue = 340,600y

W tharengs o t10 %
% 0.5% of nettng yilue e 0,85

In tha renge fs K10 %
B+ 0.8 % of setting valua or B05Y

Hoa ftem 1261

= ssisbla dropout o

0GAGx 1< 000

1< 0.5% of aettng valua or 005V
1512 0.6% of aetting valuacr 0.05Y

Seelem 1204

1.2* threshold wioa
tapproe

25 ms + Q0T Bt funea = 6O Hz
22 + OOT ptioig =80 Hz
tnppea,

258 + BOT 8t Iy = 5O Hz
22 3 + Q0T &t fuea =80 Hz

Tesit cixicifiey; Saehom 1284
Bantsabvo teerancolL e volues: tuppioe.
20 ma + OOT
Teat resubtsemaria: tappeaz.
20 s £ Q0T
SIERMERS TYPE TEST Editton 08
Enorgy Manngement Date  2016.07.22
Blghst Geld Bay Control ¥07.50 Roport  TS0715-006
Shoot &7
Summary
Teat values: 400 T~ 0000

Permisshon tdinncalLknitlig values:
Test restMa/Remerks

It 1 % of setting viue of Wit
8= 1 % of Betting valle or 07

124 Ratlo of negative-asquence 1o paskive-ssquence, V2V

12814 Piokup vakies
Test condition:

Permissha tdorence/Limiting valum:
Test resutie/Remeria:

1282 Lropout ratio
Tesit ceardiion:
Yent valua:

Permissiva olermnoefLimiting valuee:
Teat reauisHemerks;

1283 Plekupimes
Toat condiicn

Femizshia tolemaaiLmlting vadom:

Test resuhefAemeia:

1284 Dropow limes

Tt cextion:

Permisaiva tlerance/Limiting values:

Tent reaults/emerks!

Loncw =80 H2, 60H2
0.6% « threshold value © 100%

Intho ramga fssd W0 %
1512 0.5% of sctting vz or 005V

I tha Fanga 4.4 $10 %
[81% 8.5 % of aetting valua or .05 Y

S hom 1284

¥ = solabls dioptut sl
LALESES-LTY

Bl= 0.5 % of edfing vate o 105V
F31 0.5% of netting vatua or 4.05Y

Sositom 12 8.1

1.2* threshold walua

appras.

Maasuing wind lengih t eycls: 55ms + 00T
Mensuring window length 10 cycles; 210ma + 00T
{depends en tha massaring windaw fenglh & Ly = 50 Hz
Mussuilng windse kaghh 1 oycle: 48ms » QOT
Messuibng whide? keagth 10 cyetes: 180als + QOT
{fepends on tha mazmaring window fenglhy & hus = 60 Hz
tappeas.

Meesuring window lesgth 1 eycle: 55ms + COT
Hessunlng windaw leagth 10 cyetes: 210018 + GOT
{depends on the Rressuring wissow Feesgih) 2 fons = 50 Hz
Mesiting window Mgt + cycla: 48ms + 0T
emuring window kngth 10 cychz: 100ms + OOT
{fepends on the mossuTing window lenglh) ol fuy, = 60 Mz

Son Hom 1.2.8.4
teppime

Messuing window length 1 eycle; 22ms 4 0OT
easuiing vindow length 10 cyctes: S5us + 00T
{Sepends o the menuring windas fensth) e fm. = 50 Hy

Memstihg whidon lorigth 4 oyclo: 16ms + GOT
Memuilng window korgh 10 tyete: 45ms + 00T
{eboponda b the Moty Whidow Fonglh) o fena =60 Hz

t eppem.
Mesudng véndow lorgth 1 eycla: 22 + 0T
esudng wéndow kgt 10 oyrlea; B5ms + 00T

{dipronds ta the: Fexestlng whndo ength) o foe= 50 Hz

SIEMENS

Energy Managemont
Digitel Grict

il
2016-07-22
TS8746-006
8.6

1265 Time dslays
Test comdicr:

Test veluea:

Periissive tola el bty vl

Tst imuksMomans:
127 Negetive ssquancs V2

1270 Phokup velusy
Tt comtor:

Permiasive toleramcefLmiling vatuas:

Tt reussRomanks:

1272 Oropot aiis
Teat condtion:
Test yaluea:

Peirrisshvo WderanceiLimiting values:

Teat resuln/Remaris:
1273 Plokup fimes
“Test candalen

Pomissim tolerence/Limlting vahoes:

oot resultaiRemenks:

1274 Dropout tmes
Tea! conditian

Permissive lorerencelLimiting values:

Tea! resuns/Romais:

1278 Flmo dalays

TYPE TEST Edition
Date
Bay Controf V07.30 Report
Shsst
Summary
Seadiam 128.%

0005 T x 00008
§30< 1 ¥ ol siftng Vol ¢ 10 sy
1 T ol selling valos o 1 ms

fe = S0 HZ, BOHZ

.30V « throahod value £ 200000V
in the mange funa 210 %

F/+ 8.6 % of seling vauoor 005V

in the rEngs L 410 %
11¢ 8.5 %ol salting valuoor 005V

Seatem 1.2.71
¢ = acdubsha dropocd 1edf
LECEFELTN

1574 8.5 % of dropout vatue e 003 Y
1545 6.5 % of dropout vatus o 005 Y

Seobem 1271
3" theeshold valua

1 apprax.

Meosuring window feagth 1 cycte; 85ms + OOT
Massuring window length 10 cyles: 24ms + 00T
[deperdts o fhe mecmsuring e fengihd o frcs = B0 Hz
Mesmsusing window length 1 cycte: 48mw + 0OT
Measuring window lengih 70 cycies: 160ms + 00T
[depends on the meds ring vdndow tongih) e .= 60 Hz
Lappros.

Heasuring windaw lengih t aycls: S5ma + 0OT
Meesuring windew leagih 10 oycles: #{tims + 00T
[Bepends o the mesauring window length) & e, = 50z
Meaurlng window tength 1 cysla: 48ma + 00T

Meanuriog window length 10 cycis: 100ma + GOT
{depends on tha memuring windoN fenglh} al fu = BO Hr

Ses hen 12,71

tappra.

Mismiering wirdoxy lengih 1 6pcte: 20ms + GOT
Messating wikdond lengtth 40 eyeless, 70ms. « GOT
fdepends o0 the Resrsuning windonw length)
{apprx.

Haasuing windaw length 1 cycte: 26ms + COT
Maasuring window fength 16 cycles: Toma + Q0T
[depends on the mess ring windew length}

Fest conddaici, Ssoa fem $.2,2.1
§§EM Emg TYPE TEST Edltion 06
Energy Menagemant Dato 2016-07-22
Pightat Srid Bay Centrol V07,30 Raport  T50716-006
Shest 88
Summary

1285 Time dotays
Test condiion:
Teal etues:
Pemmissive foternneeLimiting vehies:
Tewt resuds/Remarks:

Metesaring whidenw lengh 1 opete; Hins + GOT
Memsiarig whday length 10 eyl 45ms + GOT
(sepersds o the messuring hidons Tenghh) o fuss= 60 Hz

Eea ltern 17281

06063 T 560,008

15h% 1 % of setfng wedus or 10:m
15t 1% of setting vaius or 10 ms

bt A

sy 75




SIEMERS

TYPE TEST Edition 08 SIERMENS TYPE TEST tdltion 08
Envrgy Monagomenl Date Z016-07-22 Enorgy Manegsment Data 2016-07-22
Digilat Grid Bay Centrol V07.30 Reporl  TS0716-606 Digltat Grid Bay Contral V07.30 Report  T50716-008
Bhoat B Shaat B0
Summary Summary
13 27 Undervoltage Frotection Perwisshia tclerancall infing velues: i th rarg fg 10 %
13k 0.5 % of Beting velua o+ .05V
£34 Spocifications
Temt ieauhsRespacka: n the ranga fo.,9 210 %
- voROES ¥t 0.5% of nering valua o 0,05V
- IEGEN 502551, dam 7. Annex A8
£3132  Dropout matle
- IEC/EN BIZ55-127 o
Test condition: segfen 133,
132 3ph Voltapa ph-to-gnd, ph-to-ph dafine Ums with defintta time indarvolioge stngds et atues: 105
1321 Flokupvalies - Pasnilssive Rdssancsll bnlting velues: 15t 0.5 % of dropeut value or 005V
Test candiion:

Permisshio ottt vhaes:
rpre——
1322 Dropeun ratle

Test condifion:
Test vahues:

Formlssive talomncr/Limitlg vidues:
Test reaultaRemarka:

23 Pickuptmes

fundamenisl compenents, RIS values.
8,300V + threshold valua 75,000V

in the manga b £10 %
b+ 0.5 % of mefting vetus or 005 Y

intha rengs b £10%
Fib - 0.5 % of merting velue or 105 Y

eeehem 1,32,

r = selsble dmpout retio
101z 420

Fil~ 0.5 % of dropodt velua o OS5 Y
i1 0.5 % ot dhopent valua cr 05

Tesl reaulla/Remorka;
1332 Plokup dmes
Test condidon,
Permizaive tolermnco/Limiting valoe:

Test reaubtaMemarka:

1224 Pickup dafay

Test condaicn

55 £:5 % of drepaut vilua or 5 Y

ozodem 130,41
0.5 plebip vehue
s ko ey

oo,
25 ms + Q0T &l be,
22 7 # QG ot bu.
| appoos:.
251 + OOT & fpg 2 S0HZ
22 ms + OOT 0 by 6 Hiz

sooem 1.3.3.

03" plekop e
Test eenditon seaitem 1021 Pemizaive tolarce ofLmiling vefuzs: toppe,
B8 thresheid e Dms
o plokogy detay Test cesufaiRomaie: Loppies,
Permisaiva toleranas/Limiting vluea: tappra, 0ms
25 1hs 4 ODT &1 by = 50Hz
22 s + 00T of Fros = 60 Hz £335  Dropout times
Test remubaRentarks: tapprmt. Teat condion: seation 1341
25 ma + 00T &l s = 50 Hz

1324 Plhup detay

22 ma + 00T of hung =60 HZ

Permilashes todernneedLirmitig voluss:

with no teact tima

20ms +00T

Test condiien seadler 1321 Test reutaPresmsta: Legpron.
0.5 plthup vaio 2 ms +00T
Permisahve Inlermnsell imiling valves: L epar 1336 {nverso thte lataclataties
A ms Yoo condion: eeaiiem 1334
Teat resuta/Remarka: L eppros. 0. plckup vetus
Anme Yoot whien: Checeot somstantic 0,00 b - 31000

1326 Diopost limes

Chamet constant @ 0.010 + @ « 500

Threvet constart & 5,000 = 5000
Test candiisn: see flem 12,1 Thme @ik 0,65 5 T » 15,00
Permisahve tolerencel Imiling values: 1 epprai. Pamissive lolermrcalimiting valoos: % of sothing vahe or 30 ais
2o + 00T Teat resueRemerta: % of setting it o 38
Teat resutia/Remearia: {Eppras.
24y + COT

1328 Time dfeys

1337 Defiplte Tims dalays.

Teat eondtion: Gea tem 130 1
T eandition: seatem 1.02.0 Teat volues: 0Max T80
Tent sadhies: D0a T < 00008 Permissive toleranc el imHing values: 12 1 Boof setfing value or 10 me
Parmisaive toferancaiLbritng \eiulss 5121 % of soting vahia ot 10 i Taat reauaRemarka:

Teat tescitaMemeda;

B3]« 1 % of selting value o 10 m

3.3 3ph Vltagn phite-giid, pheto-ph with Invarss tme andervaitags stages

432t  Plokup vafues
Test condilon:

SIERTENS

fundamentsl cemponants, AMS vaues
0.300Y ¢ tiveshold valus « 175,000V

1338 fese! Tima
Teat condaion:
Teat vahues:
Pormis sl toeconca/L miting vidless!
Test reauta/Remarks:

1} 1 % o seting vaive or 0 ms

seokem 1234

6605572 BLE0S

15he 1 % of astiing value o Y ms
1311 % o sottng vslue o 1 ems

TYPE TEST Edition 08 SIE M ENS TYPE TEST Edition 08
Energy Manegament Data 2AM8-07-22 Energy Manogemenl Pata 209 6-07-22
DigHs! Grid Bay Control V07.30 Report  TSOT18-046 Digital Grd Bay Conirof V07,36 Report  TS0TiB-086
Shast a1 Sheel 812
Bummary Summary
Pemissive trlerancell ning velues: teppoa:,
134 Posltvo-Sequence Veltags V4 e 0T f b
1341 Plckup valuas 72m3 4 OOT el fr,
Test condiion: armortal components, RIE vefoes Eeat remutaRomurks: t eppear.
D300V < threshold vafie £ 200,000 ¥ 2570 % OOT Bl foy = 50 He
22 3 + OOT 6t hurey = B0 HE
Permissiva tolerancel Initing values: Tn the range bs210 %
1512 0.5 % of metting velusor 0.05 ¥ 13.54  Dropout fmes
Test resulteRemsrie: I the range £ 10 % “Toat candzlon:
11+ 0.5 % of metting valus or 0.05 ¥ eemieaive o W
1347  Dropout mtfo
Teat condibon: soobamt 54,4 Test remutisiRemacis: t apprac
20 m= + 00T
Teatvedlen: = splnble dropoit e
1011120 1.3.55 Flme delays
Pemigsiva tdemanas!], inlting values: Flsﬂﬁ % of dropout valua o B85 Y Teat condilion: 3ofritenl + 1
Foal reauthiemanka: 5} 0.5 % of drepout velua o 0,05 Teat yatves: 000e < T= 8000
1243 Plekup times Pormizahve toeranceLimiting vas: |51+ 1 % of setting valua or 1} ma
Test onditan, seaitem 194.1 Test resunsRemaris: 2 1 % of setfing value o 16
08 threshdd value
Permiasive tieranaet fmiting veluea: Lapproc.
28 I 4 OOT g = 50HZ
7218 4 ODF B by = 80 Hz
Teat rertitaiRntoks: vappras,
25ms + 00T & .
22 ms + 00T &l b
1344 Dropoul Emes i
Teat condlon: seadtem 134,
Pormivaive toleranca/Lbrifing vaues: 1 nppre
2 ma + 00T % ‘39
Test resuitaiRemarks;  appres. 4 [ R
70 pos + OOT ] 3 }Z%
1365  Timo delsys ? £
Tost candion: soatient 13,41 ;o i
Test valuea; 0005 T« 60005 7 }f{'
;
Pervissivn tolewe ntling vl Fi 2 1 % of seting velus or 10 ma f’;f
Test resunsiRemaris: Pl t %ol sctting vatun or 10 mn ’

[EX Any Yoltage Vx
1351 Plckup vatuos
“Test condiion:

Permisaive loferance imitng vafues:
Test resuis/Remarks:

1362 Oropout mitte

Aindorretsl companents, RMS yales
LAY = threshold vtue = 260.000 ¥
In the mnge b 210 %

5} = 8.5 % of seiling valp or .05 ¥
In the rengo Lia 210 %

£+ 8.5 % of setling valup or 0.05

et ecndion: ace tem 1.2.5.1
Feert vdves: 1 = geighis dropout raia
18111 120

Parmizsive tolerancelLimiting vafties:
Test resuhw/Remerks:

4363 Plokup bmes
Test condition

55 0.5 %of croponit vilue cx BOSY
154¢ 0.5 % of dropout value or B.O5Y

soo fom: 1.9.5.0
0,8° theshald velua




SIEMERNS

TYPE TEST Edilion 06
Energy Manogomunt Rals 2098-07-22
Diglhtal GHd Bay Contrel V07.30 Report  ¥SD746-008
Sheat 843
Summary
1.4 32 Gonoral Power Projoclion 3-phases
a4t Specifications
- VDEO43S

- IECEN 802551, kem 7, Annax A, B
42 Pickup vahuos
Test cendtion:
Test vahvn:
Permisala tdemncel miting valtes!
Test esutsfemana:

143 Hi powor choractertstic

‘Test condii

Pexmissha ot Lindiig vatues:
Test reaulisRemarks:

144 Dropout ratha
Tesi condition:

Tesi values:

Pamizsive tolemncaimitng vafues:
Teat reauirs/Remarka:

145 Plekup tmes
Permlasive tderanc el Imitng values:

Trot rsuke Mok

e Bropolt times
Forselve toemncolLimiting vehsa:

Test aesultsResmnavka:

147 Tiua delnys
Test condilen:
Testvaloea:
Pearlsshve 1ol il riing velues;
Test rasufta/Remarks:

SIEMENS

Energy Managsment
DigHal Grid

H00.0% o +F000 %
2O00% o 4 DO
1= 0.5% S 2 3 % of setlng valire
] 5 {L6% By +3% of saltng value

800" o +800°

890 o +800 "

funeton secondzg 1o manual
duction comett

0001080 = >atags
10110 1,10 of <stage

0000009 of >stage
10110 1,18 & <stage

fonetion secording fo tanted
fanction conedt

Bppraz.
B3 me + 00T Bt haca= 605z
4513 4 00T af by = 80 Hz
4

< 85am 1 OOT o
< A5 + 00T al fury,

1 fppre
S5ms + 00T b,y = S0Hz
45ms 4 OOT et by = B0 HZ
t

«55ms + 00T d baws = 50 H2
< 45 1 4 OOTF o fye= 60 Hz

adder o the Inherant operating imes
1003 to6000 s

]+ t % of setfng velus o 0 ms
f+ e TOma

TYPE TEST EdHion
Daty
Bay Gantro! V07,30 Roport
Sheot

i}

2016-07-22
TSUT16-008
815

d

Refarence vafus! pos, seq, curent
condtion:

Teat valves:
Penmisshia tdecancel inliing veloes:
Test realdsRemarka;
1532 Fickup times
Teal condition:
Testvalues:
Pamlssha idernnes!] bniing values:

oo resuts/Remarks:
1638 Dropout aes

Foot bondibon:

ot vabos:

Pommlusiva tatmantollindling Wi

Teat toauaRemorka:

24 Tripping time charactaristics
Test cendifion:

Testaten:

Pocimbsabve tlerarse L liing vt

15341  1EC normal inverse (type A}
Test results/Ramarks:

16342 TEC vary toverse {Iype B}
Test resultafRemanks:

16542 B asnatal Invars (yps )
Test resulrefRem:

15344 [EG lanu-time ivarse (typs B}
Test reaubtafRemarks:

18345  ANSHong-tas inverss
Test peikeiRenmaks:

£.53.46  ANSEshort-tims nvemee
Tust remultsaRenarks:

15347  ANSEsxtremely nverse
Test cemrtibnifemakal

1.53.48  ANSivery Invore
‘Test reauksFomarniy:

15345  ANSInoms! inverss
sesubeiRemarks:

153416 ANSI modarately laveraa
Test resultaiRemeshs:

153441 ANSI rhﬂn-la Inveras
Teat rasubia/Rem:

1536 Dropout ehomelariaties
Tost condiion:
Diak emubation:
Teatvalos:

Pamissive ioierBnca/Limiting values:

Sumavary

60% 11 56508 %

i totings

151+ 2 % of Betting valus or £ % cbackuls
Jil < 2 Serd %absctta

Bealtem 1.53.1
Blaen = 12

Veppie.
40 mu ¢ GOT
1 40 ma + 00T

sea ke 1,531
& ern §.5.5.2

tappies,
35 4 OOT

te 35 s 4 OOT

seaiem 1524

Tima disl: 0.05 1 T+ 1500

5% ot setting vals or +2 % of cument tolaranca of 30 ms
5% of gatting vplue o &2 % of oerent elarancs or 33 ms
5% of sating value of &2 % of cument foferanca of 30 ms
5% of satting value or &2 % of current toteranee or 30 s
5% of settng viket o7 £ 2 % of cumem feferance of 30 mis
5 % of seffing vakes o £ 2 % of cuner tofsranca o 30 ms
5 % of setling vahee or + 2 % of curmert totarance of 30 ms
5 % of seffing value of & 2 % of curest boleranca or 30 ms
5 % of satfing yalua o + 2 % of curesd lleanda or 30 ms
5% of soting valtie &2 £ 2 % of currort bolemnca or 30 ms
& % of satling volus o4 2 2 % of cunart talernce or 30 ms

5 % of sotling valuo of £ 2 % of zurront tolerence or 30 ms

we kem 1531

= 0.8"kreshaid

Tome digh 305 71 150

5 % o setfing valua o + 2 % of caron iclerbicy o 3 ms

SIERGENS

TYPE TEST Edition 0§
Erioryy Managament Dats 2016-87-22
Digital Crid Bay Control V67.30 Report  T50718.006
Shesl 8-14
SBummary
1.5 48 Nogativa-Soquonos Proloction
151 Specificatians
- VDEW435
- iEC/EN 602551, Hem 7, Annax A
ECEN 60255161
152 49 Nog dolinke 1 atagu
1521 Plckup valosa
15244 Refarancs value: ratod curcent
Teat condition: 50% 4Ty 0 8000%
Test velues: warious serings
Permrsnive tolormers ol nig vt 5= & %of seming vatue & 0.5 % shsoire
Test resulteermarks: 5l 2% or 0.5 % nbmchite
15212 Referance velue: pos. Keq, cumsnt
Test condtion: 5 %
Test velusa; warious sefings
Permissiva tolerancefLimiling sofuea: [51= 2 % of aating volue or 4 5 absdlste
Test reausemarks: F1=2% o 4 % ebstute
18.2.2 Dropolt mitfe
Teat condaion: seahen 521
Teatvahaea: dropean el
b4
Permiashe tolerenoaLimiting values: nes
Tost resubaRemars: 086
£6.23  Pickup timas
Teat condtion: secheom 152,
Teatvnluss: Yo =12
Permissive ioferEncsLivilig values: e,
401 + 00T
Teat reavltaFemerks: 1< 40 ms + 00T
1524 Brepeut limes
Teat cendition: seafem 1.62.F
Teat values: seafem 1.6.23
Peantnsgiva bolerase ff g vabues: 1 epprac.
35 ms + 00T
Test resurn/Remarks: 435 ms + 00T
1828 Time dofays
Test sondtlon: axddend to the inherent opersling fimes
Teat values: 00035 Tr2 60084
Permis shea tolermncerL imiting velues: [+ 1 % of setfing solua or 10 ms
Tesst qestniRemahs: Bt %o 0 ms
153 48 Hegative-Saquencs protection with Invarss lime svorsurrant stage
1531 Piokup vadue
15311 Rufarence valus: rated current
Teat com 50 %< > < BERBH
Testvatorst vislats setitge
Perflashia telerance/L imiting velues: )+ 2 %4 of selting value or 0.8 % shsdute
Forst restttaRemeeks: i< 2 o or 0.8 % sbsliia
SIEMENS TYPE TEST Edifon 05
Ehargy Manogement Data 2016-07-22
Dlgiled Grid Bay Centrof V07,30 Report  TS0Ti4-098
Shest 818
Summary
15381

{EG normal invere {typs A}
Test cmukeRenmks:

15352  IEC vary inverss {lype B}
Test sesnits Remartos:

15353  IEG uxtremoly Inverss liyps C)
Timt seubisiReniks:

15354  [EC lang-ime Inverse {type B)
Test resubsamarks:

16355  ANSHeng-time Invarse
Teat resutsMemanks:

15356  ANS!short4ime mvarse
Teat resuftaiRemarka:

LELET  ANSIaxtramaly fnverae
Tt vt sRernacks:

15258  ANSIvery lverae
Tesd resuademacks:

15268 ANS] normal tnverae
Yoot estihaReii b

162510 ANSmoderately Inverse
Teot resubaiHomerha:

1E25t1 ANS] dofinite Inversa
Test resuha/Remarie:

5% of setiing valus or 2 % of curmnt folarance o 30 ms

5% of sefiing vake o £2 % of cunsnt Ifarance o 50 ms

5% of saiting valua or 2 % of curmed toiarance or 30 ms

5% of solting vaiue or + 2 % of curmen folomnca of 30 ms

5% of soling value or £ 2 % of curren lolemnce of 30 ms

5% of soting vale or £ 2 % of curon lolemnace of 30 ms

5% of satting valus or +2 % of current tolerance o 20 s

5% of salting vahse o & 2 % of currert lolerance o 20

5% of salting valisa o £2 % of currert Iolerance o 30 e

5% of satting vakes o £ 2 % of elmrent tolerance or 30 ms

5% of sotling walue of + 2 % of cument folerancs or 30ms

SRR
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TYPE TEST Edltior 08
Enorgy Menagemonl Date 2016.07-22
Dightal Grid Bay Contral V07,30 Report  TS0716-008
Sheat BT
Summary
i 4B Thunmn! Qvorionst Proteation 3plinses
161 Specifications -
- WBED4S e
-+ HCEN 60255, kem ¥, Annox A, B
- IECEN 602558
Test condionTest values: caleulaion method
- Modis Gemar
- Modiss €ty

Parmissive loerenca/timilng values:
182 Plokup thresheld k7

Test condition:

Teat wiues:

Mo fiter enplied
Parmissive tteranoslLimilng values:

k= Factor acconding o FEC AO255-8 o VDE 0435 T3011

K= bradlees
M0k 206

k=010, 100, 400

Up to 30k hymortic, 2% or .61 kg 2% clans aoc. la ECG0255-8

Lip tea SOMD btk Faz9= 60 HZ, 4% o 0.02 bung 4% class ooe. o [EC0255-8
Up to S0th hermonic. by ™ G0 Hz, 5% of 0025 by S% class Ace. 10 IECEOIR5E

Teat resutaRenacks: tp 1o 30th b e, 2% or 001 Iy 3% cl
Up 1o 80t harmonls, k.= 50 Hz, 4% cc 102 ;.W‘ﬁ.dasa ce. o [ECAOZ55-R
Up 4o 80t harmonie, Fares = 80 Hz, 5% o¢ 1025 Loy 5% class sce. 10 IECEO255-8
With the fitee Jor fioey ot i he fiach
' i Up {2 30ih hamonic, 2% o¢ 0.01 kuyq 2% class acs. to 1ECAC2E5-0

Voot reaukafiemoha:

2 fer for B s
Permissiva bolerence/Limiting values:

YeatmsutsRemorka:

8.3 Thotmet waining stags
Teat cendtion!
Teatwnhiea:
Test cesutuReaseirhs:

184 Gureent warning stage
Tast candtion;
Tast resubaRemarka:

185 Dropout rmtfo
Tetvonfiton:

TeatseautiafRenverka:

Up 1o Sk hmonle, fuxos = 801z, 3% or §02 Faey 4% chis poc. o [ECH0255-6
Up o S0tk hemsoais, foms 7 00 Hz, 4% of 002 froq 5% cliag iee, to [COEA2850

Up 4 30 haxmons, 2% or 0.01 kavs 2% chass sco, to IECA0255-8
Up 4o £0th hamors,

P 7 SOHZ, 3% or .02 [ 4% clems peo, to [ECEI2E5-8

Up 40 501h Bmonic, fas,s= 80 Hz, 4% o B2 fouq 5% clsss a2c. 10 FECO0Z55-8

tE! uds atr
Up 4 20th hamonic, 2% o 0.0 vy 2% class see. o IECA0255-4

Up o 501 ingmonie, aes = BO1HE, 4% or 0.02 k.eoq 4% chss scc. ko IEGE02E5-H
Up o 8011 homon, bos= 80 1z, 5% or BU25 hures $% closs per. to IECBOZS5-

Up o 20 harmonia, 2% o 001 ey 2% clana ace. to IECH0255-87

tp o St HaTnonig, by » SOHZ, 4% of .07 burg 4% cless nee, o IECE0265-8
tp 1o B0 hErmoniz, o= {0 Hz, 5% ce 0026 kry.; 5% elass boc. {0 ECAOREE 8"

B0 %= Bown < 100 %
e = 50 %, 63 %, 86
hanciio conect

0%

B.03 Lars ¢ fwwn 3 F5.00 Fatea
function comrect

dropas theeshs ratlo
Br%hzriB8 %

fomction conet

! I caze that the frer meiches the user n foctor

I coeks that defined goi fator

5 mevplifiod H tho galr fetor b foger

? I cana that the user-defined galr factor 1s a6t belay 7, The loferenee s amplified | tha gal fector is lerger
* In Garse that the user-defined gain lactor 1s st below 7. The tolermoa te amglified H tha gain fosto i keger

SIEMENS

TYPETEST Edition 0&
Energy Manegainent Date 2016-07-22
Dighis) Grid Bay Centro! V07,30 Report  TS0716-086
Shest 818
Bummary

7 50/41 Overcirent Frotestion, Pheses
1i1 Apeoifioations

- VDE D428

- ECEH §0255-1, Rom 7, Annaw A, B

- IECEN 50255151
172 Protection, ph dafinfte U stagas {definita ¥ma}

17.24 Plekup veluos

Test condifon: 0.030 by = threshold vatue = 35.000 furs
bara =50 He. 60 He

Nothod of = o phessy,

Permisshva tolerence/Liniting valucs: 1% of satifng vaius o D005 lun

Test resuwRemerke: 1% of seting vatue o 0.035 Je

Permissiva {frence/Lmiting values:

Test resutisMemarka;

e = lua

ity Afles fou the of

Up 10305 hamania: mm-mmwumsiﬂm

1 {0 5ilth harmonie, 50 Haz: 2 % of seting vatue or 002 ly.s
1P 4o 60 hosmionls, (.m 80 He: 4 % of 3otting value <1 0.02 fans
155 4o 30tk hmonlo: € % of aolling vatus or G:008 burs

1 30 S04 e, feg ® 50 H21 3 % of peting vt er 007 I
73 4y 5K Ramionic, foig = 80 Ha: & % of satting vatue or .02 oy

Pearmlsshe ilernnce/Limitng weduer

Test resttisRemarks:

=HMS.
with Aag {ou e Gin of Snamrds S

b fo SR haameonle: £ % of aeiing vetue or G005 tares
152 50 S0H hsmonle, fpsp = 50 Ha: 2 % of sasting vaiue or 002 s
L 4o 5HE hammonlc, fres = B0 Hz: 3 % of sting vatue or 0.0 Loy

U 10 301 hammonia: 1 % of selting valve or 0:005 ks
Up 10 5EHE FRmonic, §ees = 58 He- 2 % of seiting value or .02 s
L 1 K hesizatnlc, fang = 80 H2: 9 % of satting vadue o 002 lgus

Pamlssha tdemnonLining voluoa:

Test resuba/Reatirka.

1722  Cropout ratlo
Tesl condition:
Tost vaen:
Permizsiva clerencer imiling valucs:
Test resulis/Remarka:
1723 Plekup fimas
Test condiion:
Test vatues:

Pemissive tdernncall bnling valoes:

Test resuhs/Remara:

Up 10 30: hvmonlc: 1.6 % of selting valon or .01 s
1310 50R RARBOE, Trea = 50 H2: 1 % of s6ring value or £.02 4
1210 50 RRRBCHl, T ® 603 H2: 4 % of seting valus or .07 4
15210 801k sz 1.5 % of et vele & .01 bed”

o 50 Bammnl, foumq = 50 He: 3 % of selting velue or 00215
L 40 681 harmonle, fru.a =80 Hz: 4 % of splling value o 5.02 duaed

seaitem 72,1
BEOz1s050
1 % of croporst valus
1 % of dropors valus

Beakern 7201
1.2 thaestid.

95 s + GOT st 50 Ha
22 me + Q0T et00 H
teppra

25 ms + DOT ot 50 He
72 me 4 00T 5184 Hy

 In casa thal the fier responsa exactly matchas tha ueer defined gain factor
¥ In case thel e user-defined gain fasior fs sel bedow 3. The folermvsa fs emplified | tha gain lasler i karger
* I comer 2381 ther Lsee-defmed gain fector la sed balow 7. Thn tclonsrcs &5 empfifid if the gain foicr is frges

SIEMENS

TYPE TEST Editlon 06
Enstay Menagsmant Pato 2046-07-22
Digital Grid Bay Control V07.20 Repart  FE0718-008
Shest 848
Summary
188 Trsplag time chesactaristics
481 Preigidsler &, ¢
Tent cenditian: 2 ol g HEC BO2558)
1= Thia canstrnt
Test vahitss wigping dnres t
Permissiva toleranoslLimiting vatues: plzavhats
2% chas aoc. 10 IEC 602558 lor Ik * oed > 1.5
682  Rangsofk,7
Test cendithon
3=y GHEN &
Teat valves: feult LN, Modus €uman
Penmiasiva loteranoslt iting veues: =% B3 (0K el e 73 B0 B A N B L b 8
3 Witk and without prefaad
¥ est cendition: withy o Witheedt prelood
Testvalues: L=07A
=284
min; 1=504
d}k1|0l”(13\0}mlﬂ =144
Hangs UKL d 2 §
1 condidion ango ka2 8
1values ! ok = 1.0 Bk L0 = B, 10, 12
By 0,42 ke baad = B, 10,50
Fenlsshe toleranced] knitisg valoes! e &) = conat = t§]
8] = t ecceeding o formuta for WK b =B
et resutioiRamacha; funatian ceqreat
At
5F
W
SIEMENS TYPE TEST Edition a8
Energy Manogamenl Data 2046-07-22
Diglial Grid Bay Gontral ¥07.38 Report  TS071E-008
Sheat a20
Summary
1724  Dropout Hmea
‘et condifian: 4on o 1,521

Fonnisaiva eorancolt imiling tafues:

1 appron.
20 + QOT

Teat sesoltyRencii: 1 ppri,
2 ma + 0OT
t1.25  Time dalay
Test condition: seaftem 1721
12" threshokt
Test values: 000a < T 60000
Perriasive toerancef imiting vefe: 1 % of satting valua or 30 me.
Tenl resultefRemarks: 1 % ol setting walue or 30 me.
113 Overswrent Protaction, phasas with inverss thne overcurrent stuge (hivors b thia)

1731 Plckup values

B30 borg < theesshokd vilue = 55 000 Ly

1% of seiting vehsa o 6,005 4

Tesd cancitiens:

f.2ca= 50 Hz, 80 Hz
Methed of o phases;
Parrplssive tolarancatt bnitng values:
Teat resukaRemania;

Mlathedt of measirement = RMS value af

1% ot seing veita o 6,005 1ns

£3, 1o Biter spoliad,

Permisshe

Test resuhw/Remarka:

Mether = HME yalua of pheragm

with B by th 3

[ ——— o
o fo St hannenlz, fo m 50 H;
40 S0t Aol fareu = 00 Hz: 4 % of matting valus or .02 1acra
up ta 30th hearmenis: § % of sebing value or G-005 e

P to 50th harmonle, fzey = §0°H2:3 % of veting valio o 0.02 1
p o S hiaimontle, fxa = 50 Hz: 4 % of sesting vl o 4.07 T

o D005 Tieg
% of Beeting valus or 002 i

Permizave tolerancaLimiing valucs:

Test resutsRemarks:

M = AMS \alus.of pse,

yith fiter for tha gein of b {3 |

\p to 33th harmenie: | % of 3elfing value of 0.005 3,

g o S0Ih harnenle, {0 = S0 HZ 2% of setting wﬁueuoﬂ?lma
1 to B0t hannanle, frues = 80 H; 3 % of Beting vedue or Q.07 Frove
up fo 36 hamenle; | % of setling vatus or 0065 o1

1 1 50U hasmnonls, fraes & 50 Hzr 2 % of Betting vedue o .02 e
Up 1o 58th harmonie, farxg = B0 Hz! 3 % of petting velue or .02 by

the emplituds attenuation’

Permissive tolerancefLimiting

Feol res isomarks:

1732 Oropou rtle
st condticn:
natantaneous:

Testvarura:

Disk eikatlon
Tzt saobiseon:

up 10 30th h ile: 15 4 of 5 0T by
Up 4 56th harmonle, {3 = 504z 3 % of setting valuo or 00213,
0 ta B0th hasmaonle, foes = 80 He: 4 %o petting vahio or 002450
\p 10 30th hasmaontl: 1.5 % of sotfing vl o .07 koo’

up 1 S8th haanmle, fon s = 50 Hz: 5 % of Betting vﬂueu’ﬁﬂ?imc
up 10 50lh hannonls, fon. = 0 He: 4 9% of sefting value or 002 1.’

S Rert 4,

1.05.* hroshaid valuo
.85 " plekns veluo

080 * thaeshetd veduns

" In case that the ites response exsclly metches ha usee defined galn factor

@ ’ n casa that tha user-defined ga

fanior Is set below 3. The telerance ks amplified |# e gain fastor ks bager

* In s st the User-defined gain fotor |s st bekow 7_Tha tolerance ks emplified It $1a gain fonfor ko keger
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Femmisshee tlermanzal lmiting values:
Test tesunuRemarks:
17233 Plekup imen

Test condficsy:

Pereriesivo folorenofLimiting valses:

Test sesullsRemarks

t1.34  Dropout times
st condition:

Permissive {ferncatimiting values:
Teat reaultaemarks:

1735  Trippiag fme characteristics

Tesl pondition:

Teal values
Parmissiva toterencell imiling valuea:

17863 IEC narmal hverss {rype A}
Test tesukaRemarks:

1752 HEE Yory Inverss {type B)
Témrt pestita/Ranerks:

ATA5Y  IEC wiremaly invarse (type T}
Text reskaRenmmcks:

17054 IEC fong-ima invarse (typa 1)
Tt imtits/Reanierks:

17065 AMSIlong-Hims Inversa
Test resuhafAemarie:

17356  ANS|short-fms Inverau
Test resulisRomate:

HTA5T  ANS! 1mmlry inverss
Test resulisem

1.7.0.58  ANS!very inverss
Tt reavhe/flemanka:

17.058  ANS nurmalimlwe
Teat reavtaReny:

73510 ANS! moderutely Inverse
Test resuhsRemarks:

L7.3541  ANS delinite fnverae
Text resuta/Remarta;

738 Dropot chamctetiatics

Test condibon:
Testalues:
Permissiva tlerance/t Iiting values:

17361 1EG necmel loversa fryps A}
Teat reautrRemarka:

Summary
1 % of dropout walue
195 ot dropcad velus.

seefem §.2.31
1.2 theesheld

topprea.
25 ms + 00T at 50 Hz
22 s + 00T 2t 60 He

25ms + 00T at S0z
72 s + OOT w60 He

vou kom 1.7.3.3

tapprax.
ms « 00T

topgue
20ms « 00T

seafem 1.7.3.1
12 eshald

Time dial: 003« T« 1560
6 % of the refecence [ofaulated) vatua + 2 % of Gurvont toferanas or 30 ma
5 % of the referanoa fealcubated) valua 2 % of cloment iderence oc 30 ma.
5 % of the refa enca featoubated} ualue + 2 % of cument 1derence or 30 ma
5% of the referensa (galsulatad} vaus + 2 % of cumment dderenca or 30 ms
5 % of tha el enca (eatulated) value + 2 % of cument 1derence o 30 na.
5% of o refarcrvce teateuimtod) vaduo + 2 % of surront fotermne o 30 ms
%1% of tho referama fekutatod) vahie + 2 % of Guront toference a Bf s
6% of tho reforenca fentsbistod) vahto + 2 % of suront totwante o 30 ms
5% of tha relaranca (calcotaled) value + 2 3 of current lolerence or 30 ma
5% of tha referenca foaloutater valua + 2 5 of ourtent tofermnce or 31 ms
5% of the referenca (calcuiatad) valre + 2 % of current lolerence o 30 ms.

5% of tha referenca {ealoutsled) value + 2 % of curren tolermncs or 3 s

seafen 1.73.1

Ciox omutalen 0.8 weshodd
Trmadie: k05 < T < 1600
5% of tha referenca {cafocialed) vafum + 2 % of aurrert talorance or 30 s

5% of tha reference {calcuialed) vaive + 2 % of curmen tolomince or 30 3

SIEMERNS

Energy Manegemenl
Eigita! Grid

TYPE TEST Edition 08
Data 2016-07-22
Bay Gontrel V07,30 Roped  TSO718-008

Shent B2

£2 G vory lnveran fypa )
esi resuitarRem

17363 1EC exdremaly fnvaras (type Cf
Test resvltsRemahs:

17084 1EC lang-flme fnverss {ivpo B)
Teat resulia/Remerhs:

1.7.3.08  ANSHong-time lveras
Teat resuhaReerha;

£7.3.8.8  ANSEahartlims Inverne
Teat resutta/Remerka:

17387 ANS|oaliemely vere
Teat inouhts/Remnida:

7388  ANSIverylnverss
Teat resuttelftemeha:

LB ANSEnomet invemss
et iemlits/Romiks:

736,50 ANS! moderately inverss
Test reatbsfRemarks:

730,11 ANSI dafinfta fweree
Test resuRafRemarks:

Summaty

5 % of the reference (alsulated) velan + 2 % of sument toferenca or 30 ms
5 % of the referance (ratulmiod} vohue + 2 3 of cument toerance o 30 ms
5 % of the referenza [aafaulated alua + 2 % of ourent ioferance or 30 ma
5 % of the referenca (cobzulated) vafua + 2 % of curren! tatsrance or 30 ma
5% af the referenze (calautsted) vafaa + 2 % of ourent loferancs or 30 ms
5 % of the tefenerica (cateulatad) vatue « 2 % of eumea talertard o 30 ms
5% of o teferein rnleued) volus « 2 % of gurmes telereocs er 30 ms
5% of thio tsfersnca {calewemasty valus | 2 % of curres tlerencs er 34 s
5% of the reference (calouled) vidue + 2 % of current toleranca or 30 me

6 4% of e referenca fealoutalod) valuo + 2 % of ctrrent tolorams o 30 s

174 Gyareurent Prateciion, phasss with ussr-dsfined charactaristic’

1741 Pidup

Tesd condiion: 0030 L & throshold vaiue  26.000 L
Loa= S0 HZ, B Hz
Methag of = oo plve g

Formlssive taeeancuUimitig Vit
Test results/Remarks:
et u = AMS salue e,

Felesiva toleranseft Imiling valves:

Teat resuttsRenarka:

et uremmend = BAS yolue: 5es,
with filter for the

1 % of eatting vishea ot B.005 by
1% of setting valisa or B B05 Fu
it o 2
p ta B0 harmonio: | % of seting vaie o 0,005 haws

o 50 hamsnant, res = 50 HZ: 3 % of seatlng vohie or 002 |
up 4o 50th hannonle, . = 60 He: 4 % of setfing valus or 002

up ta 30th hamaenle: § % of aeiting valus or 0.005 g

up to S0t hamnenls, fa.u = 50 Hz: 3 % of setting value or 8.02 e
vp {0 $0lh harmenle, fnso = B0 He: 4 Yool sciing vahee or D.0Z b

Pamissiva {derancellL imiling values:

Tost resuilsRensrkat

Aethod of messurement = AMS valua of phages,
iz Glter fev the ol Jucfing o
Prrmbyaive s arc e nltlng wadues:

Test reautr/Remaka:

! Nol muafishla for Busber Protection

up Yo BHh harmanle: 1% of setting veéde o 0005 by
Up 0 601 hananle, fues= S0 HE 2 % of seting vl o 02 Jug
Lep Yo 60 harmenle, o0 =90 Ha: 3 % of $etting vilhbe of {142 L
0 to 8i5th hazmmonli: § % of setting wée o DLO0% Lo

tp b 50t hasmenls, fong = 50 HE 2 % of welting value or 002 |oiq
P Lo §0th harmanic, f.+= §0 He: 3 Y of setting value or .02 s

e ftuds nenuarion”

up ta 30th haanenle: §.5 % of eating valua o .84 fars
up la §0th harmonle, f..-.s = §0 He: 3 % of sciting valve or D.02 hus

o B0th hannonls, -uca = B0 Hz: 4 %0 of ectting vohre o1 D02 ks
upmammmm\c £6% o setlng i or 0 01 b

wap fo Sith by o, franea v SOHz: 3 S0k 002 ,‘
up ta St b « Frura 1 80 Hz: 4 8 of g o 0,02 hared'

? |n came bt tha Faer reapanan mzctly matches tho usee dofined gain fects
* In earse that the wmerdefined e faster ks sel below 3, Tha fderancals wnphﬁsdvmegsn Jactar ks targer

SIERENS TYPE TEST Edition 05 SIEMENS TYPE TEST Edition 06

Energy Management Date 2016-07-22 Energy Managsmeal Date 2096-07-22
Digital Grid Bay Cantral V07,30 Report  TS0716-008 Digital Grld Bay Control V07.30 Report  FS0716-006
Shaet 8-23 Sheet B.24
Sumnary Summary
1742 Dropout il 15 67 Directlonnt Overcutrent Proloclion, Phases
Tost condtont woatlen +.74.8 L Specificetlons
instianeos: - VDEDM3S
N 1,08 treshetd valen - IECENa0255-4. e 7. Annec A B
045" ploup veius - IEGEN 60255151
ik ankaton £82  [iroctional oversurrent protaction, piases veh definlla e sysreorrant stagas (dafintte tims)
Test vatiea: 100 threshaidvale
821 Plokup valuen
Permissiva toleranceftImiing valurs: + % of dropout valus
Teai eenaditinn: 0,030 kg 5 Hireshold velue « 36 K by
Teat resihaiRemarta: 185 of dropad veluer foes= 50 t12. 0 HE
1743 Plekup thex tdethad of
Yest condion: sesfrain 1744 Pearrissive tatermnceil Inling values: 1 % of eting valos or 0.008 bany
t2'threshaid H Test resutaRemarka: 1 % of aekiing vk o 0.005 nuy
Perrisaive tdermncerlimiting valugs: ta %, )
Hodhend of s upsipent = AMS valus:
25ms + 00T &t 50 1z % = S velue

22 + 00T ot B0 HE Formbsstes toleranceLining velues: up 10 90" hamanles: 1 % of seting vefus of 0005 kg
fosra® 50 HE:3 Stk 802 Euns

wpt
4 ta 50t harmonle, fvea = B0 Hz: 4 % of aetting vafua ¢ .02 fans
up to30" hamanice: 1 % of setting value or 0.005 Ly

12 10 50t hRmmOnle, fowea = 540 H2: 3 % of netting valia & .02 farcs
410500 FreRnenls, Loreq % 8O 22 4 % of mefting vatue af 8,02 by

Test resuhsRemanis:

topprac
25m + 00T st B Hz
28 s + OOT at 80 Hz

Teat resuitaRemerka:

SO—

1.2.44  Diopoid times

Test condiion: sea ke 1.74.1 1827 Dot i
Pesmlasive tcferenoafLimiting values? i . Teat corution; sea Bem Eqor] Rafarencs sourse not found.
Teot remsha . [ gt Teat values: LEETRLY-
25ms 1 OOT o Permsaive tolermnc /L mlting vaduea: 1% o drepend vadie
1745  Tripping ime charzclertstics ezt reaukaRemarka: 1% of dropad valuy
Test eandion: e kem 1.7.4.1 1823 Pickup times
F24emshod Fest condtion: sea flem Exvart Ralerance soums nol foand.
Tes values: Time disk .05 7 £ 1500 12 threabld

Pemmisstve toterancedLiniting values:
Test resuaRecae:

1745  Dropowt chermctoriatica
Teatcendtion:

Teat valises:
Permisshia tolerence/t imiting veiues:
Test resutaRemerta:

5% of the referenca (caiculated) vafua + 2 % of cument io'=rence or 30 ms
5 % af ina refecence eaiculated) vidua + 2 % of cument loferenca or 30 me

seqflem LEAT
Dlsk emutglion: 0.8 thezhoict

Time £ 005 2 T+ 15.00
5 % of tha rterence (callisled) value + 2 % of curec tolomncs or 30 ms
5 % o the 1efecence oslculated) value + 2 % of cumment teference or 30 ms

* i casa thay ihe user-defined gain factor ts set below 7. The tferance is amphifiod ff tha pain foctar s farger

Permisshia tdleranaelt imiling velues:

Fest resUisHomiirka;

1824  Droposttimes

Tezi condiion:
Permlssha dcleranca/Limiing vafues:

Tesd restrtis/Reenraka;

1826  Thne deloy

Tes! condition:

Tes! vaiues:
Pamissiva icerancel imiling vaes:
Test resutrRemarks:

L appresc.

26 ma + 00T 6t 40 Hr
22ms + QOT w6 HE
ap
25ms + OOF s 50 He
22ma + BOT e 60 Hz

sochom Errort Reforence souirse ol fovnd,
tappr,

70 ws + COT

tepproz.

20 ma + COT

eeo lom Errort Aeferoncs source Aot found.
12" theesholed

G00n: 760003
1% of meiting valun or t0ems
1% of setling vatu or #0ms
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TYPE TEST EdHiion 06 TYPE TEST Edition 08
Ennrgy Management Data 2016-07-22 Energy Manngsmenl Date 2018-07-22
Bighta! Grid Bay Conlrol V07.30 Report  TS0715-008 Digitsl Getd Bay Gontro} V07.30 Report  TSD716-006
Sheat 895 Shaet  B-25
Summary Summary
183 Blroctionnl cvamourrent protection, phases with fnverss tine evereuiret stuga (inverso tme)

1821 Pickup veluss

18358  ANSHong-Alme nversa
Test resutta/Rermuka:

5 % of satting valus or £ 2 % of cLnant tolaranca or 30 ms

. . . 1A3EE  ANSEsheraine Inveise
Test aonditon: 0030 ko s reshold vatue - 35,000 Les Tea! resuuRemartia: 5 % of satling valus o £ 2 % of current tokaranca or 30 s
fhated = B0 Hz, B0 Mz
Method of = $8.3.57  AN3iextremoly Inverse

Pemlssive treransell imiing velues:
Test resultRemerhs:
herd of

15 valus,
Famissiva deranasl, infing velue

Tesl resulta/Remarks:

1832 Bropeul rtle

1% ef eting vatus of 0005 hurs
1% of Belting vaie or 0005 hure

p 10307 hamanizs: ¥ 4 of seting valna oe 0005 o,
1P to B4R hammenie, by = 50 Hz' 3 % of aniting valus or 0.02),
e tea S P, oy = 60 Hat & Shoof westing viles o 002,
1p to 307 hamonics: 1 % of seiting valua o 0005 hauw

52 b Sl heatacad, oo = S0 Hat 3 5h of aettlng waltie of 0002 1ous
0 5 harmeniz, ko= 00 Hz: 4 % of sekting valus or .02l

Yot remsltafRenarha;

18358 ANStvery bnvsimo
Test resltaiReniaha;

1B.3.58  ANSEnormsl Inverse
Tenst remit iR enwea

18.3.5.1D A.NSEmndomhﬂy tnvarse
Test renukaRemmhs:

183,511 ANSIdefinita Inveras
Test resueRommha:

1B38  Dropow chersciseistics

5 % of sefting valus of %2 % of curert foieranca or 30 ms

5% of sefling value or £ 2 % of clevent toleranca or 30 ms.

5% of sefling vaiue oy + 2 % of curent tolaranca or 30 ms

5 % of sotting vatue of + 2 % of cument Rlosance or 3 ms

5% of sobing vatue o 22 % of current foforance or 30 me.

Yeat conultion: weellem Grrart Refaranse setrss net fouad, Test candition: see tem Errart Referance aursa aot fobind.
Instimdaneoes: Disk emulstion: 0 8" hreshold

Testvaluza: 155, trmbld alia Test valuesy Thnedit; 0.05 5 T+ 15.00

—— Pexmizshva tolerancelt Initing volues; 5 % of sstting value or + 2 % of current lolerance or 10 s
Teatveluea: .83 threesheld vallie O o type A} 5% of sokting valus 6 £ 2 % of curren lolarsnice o1 30 s

Porméastve ioermnseiLimiting vlues:
Teat reudsHanarks:

$8.33  Flckup Gmes
Test condsion:

Permicsive folarancerLimiting values:

Tt resutsiRomarks:

1834 Dyapout times

1% of dropacd vidlie:
19 of drepont vahee

&2a tam Errart Referance source not foond.
1.2 hwesholed
tappra

25ms » OO o1 60 Hz

22 ma + GOT 1 G Hz

toppre,

25 ma 4 OOTF e 50 Hz

35 ms & OOT 1 60 Hz

18362  IEGC vary inverse (typs B
Test resurs/Romarka:

18263  IEC extramely Inversa {typs €}
ke

Test realiiaRom

18384 IEC long-time lavaras (iyps B)

Tes! resultafRemarks:

10,506  AHSI tong- !Imo Ihverse
Tesd resuka/Remarks:

122848  ANSIshortl l| o invarse
Teal resutaiftemeria:

15007 ANSlextremsly frverse
Test resuts/Remaria:

5% of setting valuo or £ 2 % of cormond telerence of 30 ms.

5% of solting value o £ 2 % of corrord klerance of 3o ms.

£ % of satting value or+2 % of curent tolernce or S0 ms

5% ot sating value o & 2 % of currert lolerance or 30 ms

5% of setting value or & 2 % of curent tolermnce or 30 ms

Test condiion: seafan Enart Refarence sourcs Aot found, % of setting vaiute or & 2 % of cumar tolerance or 30 ms
Passuiaghve wlermnedLiniting wnlves: Lappia, 15088 ANStvery lnverse

20wms 4 00T “Teat restftafFeminks: 5% of seating valos or & 2 % of currant tolersnce o7 0 ms.
Test resubs/Remeyka: toppies, 15250  ANSI nommal Inversa

20 ms + 00T

12335 Trpping tme charsttottaties

Teat resuta/flomanks:

183810 ANSI mode:
Teat restiha/Foi!

ty inveraa

5% of saiting velna o 4 2 % of earrent telerance of 30 ms.

Tt concdtiang senitam Eiror Refarenca source not found, 5% of sefing valo of & 2 % of curent lolarence or 30 e
ihrashold 183841 ANSEdefinlts bversa
Test vatuis: T diak: 0,05 = T = 15.00 Test resulisRemarka: 5% of satting valuo o¢ £ 2 % of curtant lolerance of 30

Peatmlsshoe tolanncelLimlting vadues:

48351 1EC normal lnverae fiype A)
Test resutsRomarks:

18352  1EC very lverss {type B)
Teat resatts/Remarks:

18353  IEC axtremely lnvarse fyps O}
arks:

Teat resutis/Ram

18354 IEC fongtims lnveree {typs B}

Test resutta/Remechs:

SIEMENS

5% of setting valte o + 2 5% of cunert tolereace o §0ms

%% of selling valoe o £ 2 % of currert lolarence or 30 ms

5% of setling valdo ot + 2 %5 of cuntost tolsranca of 3 ms

5% of selling value of £ 2 % of currert loloranca o 30 s

5% of salfing vatue of + 2 % of currerd tolerance or 30 ms

SIEMIENS

TYPE TEST Edltion 08 TYPE TEST Edilion 08
Energy Monagsment Date 2016-07-22 Enorgy Monsgemaent Date 2016-07-22
Dightat Grid Bay Contral ¥67.30 Report  TS0718-008 Digite} Grid Bay Control V0T.30 Reporl  TS0716-0G06
Shaet 827 Sheet 528
Suminary Summary
184 Rvergurrent prolestion, pheses with uzer-delined chametoriziie 185 Directlonat daterminatien
A NE3 Pickup Teat condition: QDID Larg = thieshold wite = 39,000 ks
Frea= 80 Hz, 60 Hz
ditlon; HORD Lo T vallsa 5 26000 brea

Test cendiion: gm:;& ﬁ;‘HT“‘ uas L Teatvalus: 180's @ x 190"

dethod of Permmis shva clarumcalLimiting valuea: [

PFermfeshia lolermnoa/l miting velues: + % of metting value or 0005 s Teat routs/emarhe: 4

Test resuteRemearks: 1% of setling valvs ar 0.005 by

i &

Feqenlas b tedeancaLiniting vk

Test resutaRamerio:

€842  Dropout retic

Feat ooniion: see tem Ervort Rufarsnca sotos not found. £
Testvalses: 185 * treahoid velue s
0.05 * glohup v LE
H
Diish emutation 43
. -
Teatvahes; 6,80 - theeshold value o
Permizshva teerancel] miting values: 1 % of dropocd valua "5“;
Teal resueMemerks: 96 of drepout valsa iy,

1843  Fickup bmos
Toat cexndiion!

Formiasive tolomrcefLiiting vafues:

Test resuis/Remerks:

1844  Dropoutlmes
Test candiion;

w10 30" hamenis: |%Ml$ﬂl\qve£uen100055.;m
ta orie,

P40 60 haRAOTES, fouve = 5T Vet 6 of pollmgvatue o D02 fons
p {0 30" hamonics: + % of saliing vaiue of 1055 foue

w40 S0 hrmonle, buses = 50 HE: 3 % of betlng velus or 0.02 fus
w40 S0 hamonic, b = 60 Hz: 4 % of uetling vetus or 0.02 vy

son o Errort Hufarence aouico hot found.
.2 threahatd

Vappit.
25 e 4 OOT @ 50 Hz
22 ma + 00T ot 60 Hz

| apprax.
25 ma+ 00T M50 Hz
25ms + DOT al60 Hz

ses em Errort Refarancs aourcs rot fousd.

Peariashia olermscelL, iriting velues: tapprox
20'ms + 00T
Test resviiaRemerks: 1approc.
25 ma + 00T

1845 Tripging s chuscterisdes

Test candion: see de) Emort Referaice saurce not faund,
12 hreshald
Temt volues: Time el 6.05 5 Tz 1550

Pernisshia fcierancelLbniting velues:
Teatseutte/Remerts:

1848  Bropow charactedatlcs

5 % of sefling value o + 2 % of ¢ument tolamnca o 10 ns
5 % of sefting volus e £ 7 % of curant tolarance of T3 ms

Test candition: ses dem Emor! Referancs soutce not found,
Disk emutatien: 08" Hhreshatd
Teat valses: Tima ol 605 5 F = 1500

Pesniasha iolesence/Lnitng v
Test it harRemicha

6.5 of sefilng value o 1 2 % of cusent oborenea of 10 s
5% of seifing value or £ 2 % of cumant toferanca o 10 ms

w«mmwwm'

§%¢
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TYPE TEST Edition 08
Ensray Manzgomont Datn 2016-D7-22
Digllat Grid Bay Gonlral V07.30 Report  TS0716-008
Shoet  B.28
Summary

1.8 FON/5IN Ovarcurranl Prolaction, Ground
1849 Spaclications

- VDE 35

- [ECEN 802551, #em 7, Annex A, B

- EC/EN 60255-151
18.2 Cwsreurrenl Piotestlon, ground wilh deflnite tfme overcurent stages {dafimits Uma)

1821 Plokup vakies

Fest canditzan:

Mitherl of

DD s = Brmshiotd velue = 35,000 La for protection CF

1001 A ¢ thveshold valus = 1600 A for instnment G {Current ranga: £.84) .
0002 A - hvashold vaus = 800G A for instaument G {Current rmnga: B4) -
Farea = S0z, B0 Hz

of phses and 3/0;

Permlssiva trerancoLlmsng e

Test resuts/Remarks:

Method of

= BHAS value of phe

Fer protectian CT:
1 % of setting value or 0.005 14
Far lnsfiument CT:

# 8 of seiting valo o 00005 s
For pratestion C1:

+ % of petlig vohes o 0.005 4
Fex Instrumern CT:

1% of seting value or £.0005 b

AR,

Perminsive tolerancafLimiting valees:

Test amubwRemanks:

1822  Owopou reis
Test candiion:

Toolrafom:

Parmissive recsncelliniing values:

Teat resullaRemarks:

1825 Plokup times

Fex precection OF:

up 150 hanvonies: 1 % of seling VElus o 0,005 Loua

wp to 50th AEITRONC, fa. 0Hz:3 % of eetiing value or 0.02 Lo
i to Ot Bammonlc, huve = 6 Hi: 4 % of boiing vatio o 0.0Z hura
For nsttuent ©
up to 30t hamoncs: 1 % of seling vaiue o 0.0085 fon s

up to 50ih hammonic, £, B3 tiz: 3 % of setting valua or 0.00 Ly
o B0t hmmonic, fuses= 60 Hie! 4 % of salting viduic o .00 v

For prolestion GT:

up o 30t harmonkcs: | % of oeking valio o 0005 bew

up ton Bt bennaafe, 0 Hz: 3 % of setting vislue o 002 4oy
up to S hamonle, 0 Fiz: 4 % of Berting velue or 0.02 e
For instrument GT:

up to 30t harmonias: 1% of seiing vEiuo or 0.0005 o

wpp o 504N e, T = 50 Hz: 3 % of setting yelua o 0001 bena
U 1 50 BAITONTE, foyer = B0} Hz: 4 % of Refting valua or 0001 buya

sealam 1.92.)

For protection GT;
85 % of Threahald valun or G015 huaor 50% of threshald valua {tor spoondasy current

B %ol 'Ehfainmw!\rn o DN Lyen € S0% o thresshald watue {for nesondary cunrent
Burahad « 0001 15,48

For prolection ©7:
1% of seting i Q.00 s
For fostrument

1 % of neting velue o 0.0005 3y

For protecton CT:
1 % of seting value or 0.005 L
For fretrument CT:

1% of sclting valus tr 0068 es

Tes) resukta/Remsrhs;

1823 Plkup imsa
‘Test condition:

Pemisaiva tderansefl iniing vafues:

Test reaulivRemarka:

1934  Dropout kmes
Test conditon:
Penmisslva tderanaell miting welues:

Teat resittaRenerhe:

1635 Teipping time cherncteristics
Test condition:

Teat values
Perminsive tlmneeiimiling wiues:

10261  IEC nonmat tvarse [iype A}
Feot reuleiRoniks:

18252  IEC vary inverae {type B}
Test resuhuRamarks:

B3B3
Test resubiaem;

18354 IEC langrtime Inverso ryps B
arka:

Teat resubeRam;

1P355  ANSHopgthan inverse
TeataemubtisRemane:;

18356 ANSEshortlims fnverse
Test 1emuuRenmbs:

10357  ANStextretnsly tnverse
Tentim¥eRemanks:

10358 ANSIvery Inverse
Test remubimiRlemark;

10350  ANSI norma! lnvorse
Teat resufisRomarks:

183510 ANS] mndurxhly inverss
Test rEautaRom

FEG extrepusly laverss fype G}
ks

Tent congithon Eealten 1.8.2.1
Teatwoluaz: 1.2 haeahold
SEMERNS TYPE TEST Edition 08
Ensrgy Mansgsment Date 20180722
Pigial Grid Hay Controf V07,30 Report  TS0716-006
Sheot 831
Summary
95 % of plkup valus or D.0O0S Lewa o 50% of pickup valuve {for secondary cument
threshald % 0.001 Eass)
Disk amuofztion
Tes! vkt 9% of plokop salue
Permisshva toleranco/Lmiting valus! For profectlen CF:

1% of seding value & 6.805 bus
Forinstumant GT:
1% of wotting velue o B.6008 Iy

For prolention CT:
1 % of sotting vohis & 0605 ke
For Instrunent CT;

1 %y of setfing valua o €GOS lu

369 ttom £.83.1
12 threshald

teppo.
255+ 00T at 60 He
22 44+ OOT sk 60 iz

toppre.
257m + 00T w04z
27 s # OOF Al B0 Hz

aeekem 1031
tepprac
20 s + OGT

tepp.
26 ma + 00T

seo Rem 1651
2 tmeshedd

Timedal 0.08 < T £ 16.00
5 5 of the referensa [salculated) vafua + 2 % of current icference or 30 me

5% of tha refesence fealoutsted) vafos + 2 % of current tcterancs or 30 ms
5% ol thi rolrense {ewievtaled) vivuie + 2 % o Ssient folerence e 39 i
5% of thn rafurenso fuaisulitod) virus + 2 % of cistent taisrance o 30 ms
5% of the raterere (eviovtated vl + 2 % ol exatent totermnias e 30 ma

5 9% of he seference aloulated)] vatus & 2 % of cumren loferpce ox 30 ms

5%, of e reference {nalaulated} uatue + 2 % of current Ioferenco o 30 ms

5 % of the referanca (eaiculated) vaus + 2 % of curreot bderence or 3 ma

5 % of the referenca fealeulated) valus + 2 % of cormed tlerenca or 30} ms

6% of the teferwoc e (cals ared} vadue + 2 % of curred tnderance o 3l ras

B % of the tetenses (selsutated] value + 2 % of cuirest tolerance or 30 ms

SHEMIERMS
Enorgy Mahagemanal
Digttal Grid

TYPE TEST Edition 06
Dals 20160722
Bay Conlrel VOT.20 Report  TS07T16-006
Shest 830

Parmizsive ideranco/imlting values:

Test resuttaiResarha;

1824 Despout thnss
Test conditon:
Fermlsahm tatarmneolLimilng veluca:

Teut resullaftemmka:

1925 Timodely
Test cendition:

Teatvolues:
Permizsive tolomreaitimiling vahues:
Teat resute/Remerks:

.85 Protecifon, g:

Summary

Leppe,
25ms + Q0T al 50 +Hz
22 ms + Q0T al 60 Hz

tapprm
Zms +00T at 80 He
22ms +007 at 60 He

seadiem 1820
tppres,
20 ma +00T

toppe
20ms + 00T

sea ftem £.6.2.1
1.2 theeshold

0008+ T+ 0000a
15 of setting vohis or 30 s
1 &hof setting valun or 30 ms

1831 Pickup valies
Test cendtion,

Methed of u

me stags {invarss tme}

0810 had = Brreshold vallie = 35008 Luws for protoction G

B.8{H A 5 threshold vala + 1600 A lorinstnenent GT {Cuaent mnge: 1A}
B.602 A < theeshold value « 8000 A torInstument GT {Current range: BA}
fars= 504z, 60 Hr

of pheses and 3i0;

Peimlsabia telezance/Linling values:

Test resulta/Remsha

el ! 1S vala of

Pemlssha tcloransot kriting valie!

Test resutis/Remarka:

i

i, LB
A

RIERMENS

Ensrgy Mahsgsmant
Digital Grig

g\

R

e

ez

For pratection GT:
1% af selting vatus or 0,005 Luna
Fering

1% of gotting o 0005 s

Fox protestion €
1% o ﬁ.i!\ngm‘uﬁwﬂmﬁ Frae
For instramat O

1% of salivg muuu 0005 fea

A,

Fax protastion CT:
up!oflﬂmhannmcs 1 % of sesting value of 0.005 Losc
S0 bz 3 St

it g 102 htng
Pegiea = G Hz: 4 % of Befting volue of G.02 by

e
s to 5Ot it
Fo instrunent £T:
up to 3h hammanics: 9% of seting value or 0.0005 10

1 fo 50t Farmonie, Lu-s= 50 Ha: 3 % of sclting vehoe & 000t buw
1o o B BAIEEE, fives = 60 H: 4 B of seftg valioe o G001 b

For protaction G2
U 0 30k hermonics: 1 % of acdtlng vidua o 6,005 Ig..c

b i 50t Barmente, fuiey= 50 Hz 3 % of metting valus o 002 Lna
L 10 50t Barmends, faea= 60 Hz: 4 % of selting vahus & 0.02 b
For lnstramant GT:

o a3k hormenles: 1% of nedting velue o1 §.0008 ba.

40 e, T B3 iz 3 0 f bl ol of D00 f
p 1o 5 Barmono, fure=80 Hz: 4 % of aeding vakio o 00T duw

seaitem 10,1

For proles
55 Hof |:>ckup w!uu X BD15 huvox 5% of piehop yelua o secondary cusreat
threshold £ 0.030 La.cd

Fex |estrumend OT2

TYPE TEST Edithon 06
Date 2018-07-22
Bay Gontral V07,30 Report  TS0716-006
Shoat 8-32

182611 ANS| definlts Inverse
Test tesuka/Remarks:

1828  Dropout cheracleristice
Teat pondiion:

Tt widues:
Pormisshe iofaencedLiniting values:

1 IEG nasma inverss (typa A}
Text resuitRemeia:

10,

48,082 {EC vuy lnvnluiffviﬂ B}
Test resulta/Rem

183 IEC cxlromniy nverea (type C)

Test resutt/Ram

18384 EC longthas Invarse (typa
Tenk resutReameris:

3305 ANS! ong-ime lnverae
Testresuka/R amerke:

£8368  ANSIshort-lima Inverae
Testresutia/Remerks:

8,

7 ANSEsxtramsly nveraa
=t resuhaRanoks:

40308  ANSIvery InverEs
Tent resukaMamanis:

18388  ANSEnormatinvemse
Tt resute/Remerks:

1.83610 ANSE maderataly invarsa
Test resute/Remarka:

183611 ANSI definite fnverae
Tent resuteRemaia:

Summary

5 % of tha reference {calzulzed) value + 2 % of cameni tolemnce or 30 me

seatem t 031
Blsk aanidaticn:

.8 thieshoia

+2%al 3 ms

+2% 30 ma

5 % of the referento feaksubriod) valie + 2 % of st tdernce o A0 ms.

5% of the + 2% AW ms
5% olthe +2% o g Tt
5% afthe 2%0f 36

5% ol th referanca {ealemisted) vahea + 2 % of purent toleranae or 30 me

5 % of the releranca (calcnislad) value + 2 % of cwrent tderance o 30 ms

£ %o of the reforcica (ealetdolod) vitun + 2 % of cunrent talesnnze o 30 ms.

% of the roferoica fealtbtatod] valun + 2 % of crsn toierance of 30 e

53 of tha cateronca foakeulslod) vahue + 2 % of cumond tdrence or K s

5 % of the ratevenca fcatsulaled) vafus + 2 % of orron! teforrca of (1 s

184 Overeurtent Pratoction, ground with user-dafined chazaciartsue’

1941 Pidup
et condion:

Methed 54, Bl

0810 by 5 trehold valien 5 35,000 Ly for protection CT
B0} A 5 thresholt vafue % 1800 A for [astiament GT {Current moger 164)
0062 A % thresholg vetue 1 A0 A for |nstrament GT {Curent mige: 8A)
Faswa s 50 Hz, G0 Hz

of pheses snd 210:

Permissiva iclerancal mdiing values:

Teel resthaRemorks:

hod = RMS valua gl

Pramissive teeransedL lentiog values

" Net vkt for Husbar Protecton

For profection

1% dseﬂmﬂva\ueuawslm "
For Instneaent GT:

14 of satting value or L0005 e

Fur protestion CT.

% dsENx\gvaJmu’ﬂDﬂSL,,M

For fnstramont &

4% of Eetting vali o .0005 ous

al:

For protention 7

up 1o MHE hamonica’ § % of selting vidua or 0,005 by

p 10 BLE: Bamneal, T = 60 Hz: 8 % of seiting velue o D.07 by
S0 RETRENE, g = G0 Ha: 4 % of seiting vale of 0.02 bura

For mstrument GT:

wp 1o 30th hamenka: 1 % of sedting vaiuo o 0.0005 laws




EIERAENS TYPE TEST €dillon 04 SHEMENS

Ensrgy Managsmenl Date 2016-07-22 Energy Managemont
Digitel Grid Day Cortrol V07,30 Reporl  TS0716-006 Dighed Griet
Sheet 833
Sumtnary
up to S0t harmei, frrs = S0 Hz: 3 % of seliing vetue o 0801 by 1946 Diopotd charmsterislice
aup b 500h harmanie, Ly, = 60 Hz: 4 % of aslling va'ue or 0601 by
) Tesd condilien:
Test resuhaRemanis: Far provection €7
up ba th hamenics: 1 % of setling valus of 0.003 s
41 bo S63th harmenie, hin-o = 50 Hz: 3 % of sefling vt o 002 hus Test vatues;

i Hz: 4 % of 2nlfimy vty o 002 bz Pemilzsive laerancerl Inlthg valus:

Tusd resubsHemarnks:

Fox instment CT:
up ta30th hamonica’ 1 % of selting value or 00005 hyes

Apr to Hth harmende, |, B0 Hz: 3 Shod setting vadus on 0607 Fy
up ta S0th harmandc. |, 0 Hz: 4 % of sening valua or 0,004 dog

1042  Diopol il

Test condition: seeden 1241

Instontorieoars:

Teat vatues: For pectention CT:
95 % of piskap valn or I Fyes e 50% of piskup vatue {for secondary aument.
{aresketd < 0.030 by}
Fex Instrument £T:
45 % of pickop Veduee o 00005 b o 50% < pokigy valso Har sesonday cltron
throatuid = 00K bos)

Dk omuiztlon

Tend veum: 8% of chup witie

Peamnlssives tolerane o i wfties: Fer profostion CF:

+ % of 8ol Vit ox 0,005 feoey
For Instrunent OT:
+ 8% of eetling valua o 8.0005 |, -

Fer protection CT:
+ % of eatling ake or 6 605 1.,
For lrmitamen CY:

1 % af sedling vaoa ce 06005 by

Tes{ resutts/Remeda;

1843 Plckup timea

Teat condition: &ea Ran €04

+2thrashold
Permissiva terencer Imiting velues: tepprax.

2540 + 00T al S0 Hz

22 e + 007 al 60 Hz 3
Test rmuttnRemmha:

oppra.
25 ma ¢+ OOT of 50 Hy
25 s + OOT ot 8O Hy

1844 Dmpout limes

Teat cendtion: ses bem 1841
Permissiua lederancalLmiting values: tapgrm.
26 me + 00T
Test resuteRemearka; rapprc
26 ms + Q0T
£0.45  Trpping thine charmctoristics
Tetcorvtlon, 06 Rem £.5.4.1
T 2 ihreshold
Teat valwes: Tlme dia $045< 7 = 1500

Permiashva tderancel Inlting valuss: 5 % of the raference fealculated] valua + 2 % of cumen idamnca of 3 ms

TemtreutHaRomerk: 5% of the reference {ereulated) valua + 7 % of eurment laleranea o 30 ms

SIEMENS SIEMENS

TYPETEST Edifon 08
Date 2018-07-22
Bay Control V07,30 Report  TS50716.006
Shest 0-34
Summary
sesilem 1.9.4.4
Dlskemuzlon:  0.8'hreshald

Thne digl 05 = T 5 1505
5 % of tha teferain e {taiculated) vithie 4 2 % of cleien tsrance o 30 ms
5% of Fo refarence {alculated) vaiue + 2 % of cumron! ttemnce o 0 ms

P e

TYPE TEST Edition 06 TYPE TEST Edition 06
Enorgy Managament Dato 2016-07-22 Enorgy Managament Date 2016-07-22
Dightat Grid Bay Control V07.30 Report  TSUT16-008 Digital Girid Bay Control VO7.30 Raport  TSOT18.006
Sheet 835 Sheat B3
Bummary Summary
140 87 Directionni Qvereurrent Frotontion, Graund 108 O Pratection, 310 wdth iavbrss tme favarso o}
1404 Spectfications L34 Fichup veluse
- voRoam Test conditan: 8.3 L 2 0 < 35,000 L
-+ IEGREN 602551, Nom 7, nnak A, B Time dal
- IEG/EN 0355151 08572 1500
Test values: fony = 50 Hz, 00 HE
1302 Ovarcurrent Fratestion, 310 with dafinite ma aversurrent stages {definite Bme} BAA0L, a5 0 & 20000 Lova
14024 Plokup valusa Methed o -
Test condition: 030 by = B0 = 35 GO ey Pomigaive tdomncoimiing vefuos’ 121 % of seling viios or 0.005 Iy
Test vatuen: Lo 50 i, G0 HE Test resubsRemarks: P 1 % of setting valus or 0.005 Lo
020 Loy = 3105 < 20,000 s )
heinod of prenswremend = RAS valua:
Method of = Ponisahis tobmneoll g volos: w10 B0 hassoles: $512 4 % od soting vl o 8,005 fumy
Parmlssiva tdomnsenling veluoai 1l 1 % of batting vt or 0005 o

Teat reaultsRemerk: B 1 % of nelting value o 005 1ss

ek o S valse,

Test requkafRemoba;
Fermigshon toleraneolLImiting viduess. e 10:30™ Finanies: 1512 1 % of sefting value or 005 frees
up Lo 50 hamonle, frev =50 Hes 1523 % of selling valua e 002 fuvs

1P 10 508 REmBETe, fouwg = 00 Ha: 81+ 4 % of setling valua o

N ° 14032 Dropout ratle
Fesit remolts Rremirks g1 .80 basivontc: 5] 1 % of 3ctfing values o 00 e
Teat condiion:
up to 5iHh hasmonle, fra = 50 Hz: 18] < 3 % of sebiing valua o
Stk hamments, 1, B0 Ha: J5f £ % of setiing walua. 2 b s '
1 6, borea @ 60 1 fofs setling welue or 8,02 b oo
i ! ' i : Test vaises;
11822 Dropoutratin Pecisalve toleranzeli, Imiting values;
Test gondibon: Beatemn 11021
Teat velues: = settetla dropout o Test resunsiAamara:
Fermnlssive teiermnce/Limlting vidhses: 080515 5.9 fr 12 0.5 et
ik omlation
Tt resuts/Remhs GD02 12 0.6 tor £z 0.5 atod
Tesl values:
14023 Piofp s Permissive tolarancet Imifing valuas:
Feat cendifon: Bea kem 1.10.9.0 Test resutsiAamarks:
Teat vatues: H0heng® 2
L0633 Betup 1
Permlssiva toeranze| g velues: tappraz, ohop tmes
30'ma + O 8t50 Hy Test conddicar:
25 s 4 00T at00Hz Tt vatiem:

Tenl reaultsRemarhs: 1 epprme
0 b + OO at 50 He

25ms 4 GOT A6 He

Permizsh Iolorone eUmlting vafues:

14024 Bropout times Tea? resubsifemeris:
Teat condion: seakem 11020
Testvelues: seatem 1.10.23
Pemissiva tesanasll imiting values: ¢ apprax. 20 ms + HOT 1ABA4 - Duapout e
e ecneion:
Teat resutteRenarks; tappio:. 0 ma 4 OOT
Itanttreones
MRS T debys ‘ o S
Fest candition: e to the ishirued cpersting e Penmlsstin cferancoLimiling vilues:
Test valuea 000e< T=6000a [ PR ——
Pemissiva taeanaet bnling velues: 55 1% of aeiling velua or 10 11 .
Ing F-[ "‘9 Db emutptleony
Teat resure/Remarka: 1 1 % of seting valua e 10 ms. Tastvaluen:

Permssive iferance/timitng valoes:

/\

Oban

o B0th hasmonia, fares =50 He: 15} 3 % of nefting value or 0-02 L
v bo S0t hamaonle, fz.g = 80 HE: (55 4 % of seiting valua o 02 Ina.
10 20" hmankes: (512 1 %ol setbng vohao or G805 fns

up to 50t RamRone, o, = 0 He: 15 < 3 % of sehing value or TO2 Lo.s
up 0 50th RAMAGNIC, fasea ™ BO Ha: [5 = 4 % of setihg vallse o 602 Loy

aca fam L1031

ses e 1,403

ppear, .05 - threshod value
appra, 0:95 * picki valus

appraz, 105 * threshokhua
i, 0.95 * plekum valu

dropout fims for 3M0/Rhresheid veliss £ 6.00
e, 0:00 * hreshokd vafus
appr. 0:80 * threshiokd vafus

wee e 1.10.3.1
plekupfime for 2 < 30/1thyeshold velya < 20

5% of ket poled Vel o
+2 % cipTen? bofermmce o
30ms

5, of net pelot vatue or
+2 % ouwmen! kferance o
O ma

neafem 11031

nealem 11053
Y appec, 20 my + 0T
Veppres, 20 ma 4 00T

dropaut time tor 0 -reshold valua 5 0.0

5% of st pein valuo or
+2 % caurest tederance o
ms




SIEMERNS

Enatgy Menngomont
DigHal Grid

TYPE TEST

Bay Control V67.30

Edition
Dats
Raport
Slhoat

08
2016-07-22
TSOT16-006
B8-37

Tesit yemtieRonrmho:

14636 fripplng time churacterlstios

Tasst comnkliar

Tesst vl

Penmissive tolermncal bring velues:
140354 [EC nommal loverss {typs A)

Test resultsiRemarks:

1ARIBZ G vary Invarse {typo B}
Test remitaiRomaria:

110,363 TEC extramely iavarse {byps )
el emarks:

Tesl rosul

140054 1EG longthno Inveres ftyps B}

Tt resilalReinaks:

140.3.6.5 ANStongima inversa

resuhs/Remarks:

110368 ANSEshori-Urn yeras
Test resulia/Ramarks:

13567 ANSHentremsly Invarss
Test restittarRontorka.

1.40.3.5.8  ANSIvEry inverss
Tuat resutiaRemarka:

110350 AMSI nonmal Inveesa
Tentienfa/Resriontka:

1.10.3.5.1¢ ANB] madarstely inverss
Test resutefAemsrks:

103,511 ANSI definlte lavarse
Teat resutnfflemada;

1036  Dropout charucleristics
Teait ceruitlon:
Teat aluen:
Pemissive lolerence/Lmiling veluea:
446384 EQ normal loverse (type A}
Tt nesoha/Remarks:

LIGI82 IEC vory b Invarse ftypa B}
Test remutta/Rem

1B IEC sxtrombly inverso ftype G}
ks

Tet rasufaRen;

1.18.38.4 IEG long-time inverse {type B}

Yest resubaRem ol

11D36.5 ANS! longHms Invorss
Test rasulto/Remerks;

110388 ANSIshot-thne lnvere
Test fbisRenivkn

110307 AHS! murm!y Invacus
Test resubaRemarks

LAB38E  ANSIvery Inverse
Test resiMyiRemmks:

SIEMENS

Summary

% of net pand value o
+2 % curent {cferance or
0 ry

eeafem £, 10.3.1

tripping times ti;

Pl S %4 16 msfor 2 2 30 20
Bl 5% & 15w for 2 = HOfl 5 20
B+ 5% & 15 ms fac 2 - s = 20
P14 5 %4 18 s for 22 DA< 20
e % 215 ms for? s Mol 1 20
$e5% 4 15 msfer 2 < BOita < 20
P12 5% 215 ms for 2 1 AW 20
1915 6% £ 15 ms for 2 5 X0l 20
B 5% £ 15 ms for 2 2 N0l = 20
F{= 5% 16 msfor 2 = 3z 20
J514 5% & 15 me for 2 < SOk = 20

IE 5% 2 15 mslor 2 5 ik« 20

weeilem 1.16.3.1
dropout Himes
BT 5% £ 305w for 0.05 2 30, = D00

5= 5 % £ 30ms for D.L5 = 30 < 0.00

1552 5 %230 1ms for 0.05 1 3o 7 0.00

{5l < B % + 30 ms for B.OS « 30 5 Q.80

152 5 % 230 ms for 0.05 < 3lp < 060

1512 6 %30 s ot 005 1 30,7 000

151« 5 % £ 30 ms for 805 5 3104 5 6.80

12 § % 30 s fo1 006 + Bl - 0.60

884 5 % 30 ms far 005 - B0l 6.80

TYPE TEST Edilion 6
Energy Manegement Dale 2016-07-22
Dighai Grid Bay Control VOT7.30 Report  TS0746-008
Shest -39
Summary
Dk expubstion
Teat voles: dropeou fims ke iHNEsheid vl S 060
Penrissho toleroneo/Limiting valuea: 5% of et paine value o
+2 % clment fofsrancs o
Mms
Test resutaRemars; B-% of et pant value or
42 % cunet Ioigrmce o
ms
£I05 L Hivaieo curv s ime)
11063 Plokup vaives
Tewt condiion: 0,800 g s MO 5 35,000 ks
Teatvalum: fruna & 50 Hz, B0 Hi
6,530 Jney 5 B0 5 20,000 bt
Method o =
Penmisshve toleetnicnlLinling vituos: $15 1% o aeting vehss o B.005 o
Yook resurs/Remarka: 12 1 %0 6otting valus o 0005
Mathed of mesaurement = RS veiue:
Permisshve tolerane st kil vilios: Up 030" Bamonics: [3] = 1 % of aeting vatue o 0005 buvs
P im S0 hamenie, fusg = 50+ 3 % of satling vaiua or 002 L
Up 4o B0t hamoml, fove = 80 Hz: (5 5 4 % of setling valua of 0.02 4oy
Teat reauluiRernerks: 4o 30" Ramaniea: E< 4% of etting ik or 0005 |y

11057 Bropeul mtie
Test condition:
Teatvalues:
Pemissive toerancaLimiling vaiues:

Tet resulisRanmha:

14053 Fokup times
et condiion:
Festvaluea:
Permmissiva IferancefLEniling yalues:

Teat reatfsfRemirka.

L1054 Drapayl fimes
Teat cexudithon:
Teat vahus:
Peititashe tolemsce/Lmiting values:
Text ristitaFeameshs:
4065 Thue delays
Teat condition:
Teait et
Barmlsaive toferancelLimiting vefuea:
‘Teal resufta/Femaiba:

up 1 S0ih hasineils, bogy = 504 5 < 3 % of setting vfva of 002 fyey
Up te itk hanmonie, fawq = B0 Hz: [ 4 % of gotting vate o 0,02 ko

seaiien 110.51
seeten 11061

apparce, 1105 * threahdld valu
20pTc 0,65 * plokup vl

sppia 1,05 * theeshard vilio
e, 0.05-¢ pickup velua

scaktom 1.105.1
HoAwia=2

topprae

35 + OOT 850 He
32 ma + QOF 8t B0 By

b eppeas.
30 mm + QOT 8t 50 Hz
25 £ 00T at 60 Hr

Beaitem £,10.5.1
Beaitens 1,10.53
tappraz. 20 s + OOT
Lapproc. 20-ms + GOT

addcd o tha inherent cpereting ines
000 as T3 60K

15755 % of sokting valua 2 15 ms
{5 B % of setling value o 35 e

SIEMENS

Energy Mnnngemenl
Digital Grid

TYPE TEST Editlon 06
Data 204 6-07-22
Bay Contral V07.30 Repert  T80716-006
Shast 8-28

140388 ANS!normalinvese
Femsh restio/Homazks:

110.0.8.10 ANSE modaraisly invarsa
“Fost resultsHemarks:

1103641 ANSEdallalte fnvaras
Testresubia/Renarks:

Summary

40 5 % £:30 ms for Q.05 = M0rk. 2 .80
Klz 6 % £30 M for 0,053 3104 £ 080

{8t< & % £ 30 ms for 0,05« 3108, < G.80

1404 Overcurrent Protection, 3t with usardafined characterstic
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fruea =50 Hz, 80 Hz
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Testeondron:
Testvales;

Method f

Pettrlash toferoncoLimiting values:
Teat resukeRemerha:

htethod of neesdement = RS vidue:
Preatmlasivs oforancoLmiting vakoes

Ted tesutisMomate:

14642  Dropoid ratte
Tisd condftian:
I tantaneons:
Test vahuem.
Permisaive loleransald imitlng values;

Teest resimaifemarks:

Disk esnulatlon
Tent vishsoa:
Pranktestvo terancalLimiing vafues:
Test remunsMemaia;
L1043 Phokup times
Teat condition:
Tent valuea:
Permfasive tolarancefl iifing velses:!

Teot revute/Remars:

14844 Brapowt timen
et condtion:
Instentnpestn;
Test vatues:
Prrmlssh fclvmncaiLimiting velues:
Yest resuhsomoo:
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Energy Managomenl

1515 1 % ot setfing vahis of 0.005 dyer
1< 1 % of sotfng value or 0005 Jurs

up 030" hamenles: Bz | % of 9ing vertao o 0005 3,res
1 b B0t Marmanic, bers= 50 Hz:§i} 3 % of sefting value of 0,02 oy
Lp to Blth harmonic, £ = 80 Hz: 6= 4 % of seftlig wehue o 0.02

P to 30" hananles: f5| = 1% of setting valuo or 0,005 burd
U b Bth barmonle, £, = 53 Mz: 13 = 3 % of salting velue o 0,02 b,
Up to BHE harmeonlc, fro.g = B Hz: 33 5 £ % of eeitiag vtue o 002 faor

seedem 1, 104.1

see Bern §,40,4,1

wppeect, 1.05 * thresheld valus
eppeas. 0.85° plaup viuo

sppeaz. 1,05 * fieeshold valug
sppras. 005 * pekup velua

dropouttime ke 3ol valua 5 0.80
appraz. 8.0 * thresheld vole
apprest. 0.0 * thresnal veluo

sou om 1.10.41
pickup Bima for 2 5 ipfi4hreshakd value 5 20
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+2 % cusment tolecenee or
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seeden L4047
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TYPE TEST Edlition 08
Dato 2018-07-22
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Summary
408 Owsreurront Protachion, Tha Inversa b farte whth kiroe palnt

14081 Plekup vataas

Loea e 50 Hy, 80 Hz
DO ey 3 W07 £ 30000 b s

Ranea v BO Hu, 80 Hz
03 g 3 FHIP = 20000 b

Tost conadiion

Tesh vatuss:

Mlethabol =

Permissive tolamnsel mifing vafues;
Teat iemutsRonaia:

Malhiod of reasyemend] = FAMS walue;

Permissive toleransell baing velues

Tesl reautaiRemarks;

14602 Bropout ratte
Test condition:
Test vadues:
Pamlssive tdemnceLmiting values:
Test rosulta/Memarka:
14083 Plokup tinea
Test condion:
Tes{ vatues:
Pecmis ahvs tolerenc LG vidlios:

Test resuhs/Remerta:

13064  Dropout Hmss
et condzion:
Test values:
Perminsha btereneel bifing vhies:
Test resutaRemeiha;

11065 Time dolays
Tt ecanadrtlon:
Teat values:
Permlastve tolar e Limiting vohtes:
Tewt remoftalRomarks:

1ABT  Directional determination

44074 Rotatlon wigle of coference voltegs

Tasst condilion:
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Pemisshee iertinesiUmiting \ofue
Tixt rosimaiRemarks:

J5l 1 % of selting valoa or 1005 fony
K% 1 % of esting vatos o 0,005 hes

up to-30™ hamonice: Fitx 1 % of Rerting value o 6,005 huna
w0 50t Famnends, fuies = 50 He: [6< 3 % of setfing vakia o 007 4
i to S0th hatmonic, £ =90 He: |5t = 4 % of setting vafoa or 007 ey
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G 10 SOM hannenie, Lues = 60 HE: [3] 2 3 % of seting value o 102 1y
W 4o B0 ADIRONE, e = 80 HE: [P 5 4 % of SERing VEIUS o 007 beos

ses kem {06,
seskem 1.16.61
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weaem 140.6.1
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TYPETEST Edition 06
Enargy Managemont Date 2016-07-22
Cigitat Grig Bay Control V67,30 Report  TSC7i6-806
Shast 847
Summary

11872 Min. vollsge VO or V2

Test condifion: 0I5V 5 VO 1 000V

Test vatues: arious setlings

Permisshea idezance/|mitang vatues: Bir1%
TestsosofRemarbs: #lets

I3 Forward seetion
Test condion; 05 P s
Teat vshten: vankous setlings
Permissiue tolarmnceltniting vies: (YRS
Teat resuta/Rermerks: Fietr

+1674  Polasteation with
Teart ecanefion: « zorazequance

- negetive soiienice

Tesi values: warious seftings
Permissh hriting vefuas fune tomanual
Test nisuhaRemats: funstion comect
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TYPE TEST Edition 06
Enorgy Managament Date 2016-87-22
Dfghtal Grid Bay Control V07,30 Report  THO716-006
Shest B8-43
Summary

14 SBBF Clrcuit Broaker Fallurs Protestion
144 Genorat Lot conditions

faes 50 Hz, 60 Hz

[ TA5A

A s Plousiiy chack f Dlrect lese

12 e Pl check f et relessis
142 Pickup vetues

Teat condtion: BB Larew £ 1> 5 35000 oy

Permlasive tolarancall imting veles:
Vel reavits/Remaria:

113 Bropout ratle
Test condion: sopve, 005
Pl shvs etesananiiming vatuss: 2% ot soting valdo o 1 % b
TestemMaenta: 7% of setog valdo o 1 % kana
$E4 Plekuptimes
Tent cencstion: Pickup e
Permixshn lolararcn/Liiling values: = toum
Test resuiaemsta: < 1oms
415 Dropoultime
1451 Dropout lime Vi the curment-ow criterfen
Test confion: dropeas e ia tha curen o crteson i st
Partmishvo tolorances it vetues: 516 m typlear e

Test resuteiRemerks;

2 % of setling yahea of 1 % boens
2 % of setiing wama or § 3o dmes

ti6ms’

L0152 Diopeln thne, via crcult-breaser sudfary santwed eritarion

Test condiles:
Pormisslve toferanced] Inutiy vollies:
Test resulsRenatka:
144 Time datays
Tet cordtlan:
Tust valis:
Permlsaiva toeangelLbniiing vucs
Fest tesultsMemarka:
187 Operation vith OB suxlimy contact
Permissha iderance't bnitlng v
¥ est resufisRemeria:

dropeed timo, via choui-breaker atdiary canta critorkn
L 5ma

5mm!
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2003 ta 05008

£ 1 % ol sefting valuz or 10.ms

1 % of seMting velus or 10 ms
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TYPE TEST Edition 95
Enargy Mansgement Dals 2016-07-22
Dilgital Grid Bay Control V07,30 Report  TS0716-006
Shest 8-42
Summary

141 65 High-Spesd instantaneous Overcurrent Protectlon
14LE SpecHleetions

- VDEd3s

- [EC/EN 002554, kem ¥, Annac A, B

{EC/EN BA2SS-15F

1413 Goneral test condiffons

[ 50 Hz, 60 Hz
03 Plokup vales

Teat condihon: OB harca 2 1> 2 35000 Loy

Vet vales: Q100 Latea 3 B S000 by 2

Pamiseiva toerence/L Imitlng valuca: 15ke 5 % of setting valus or D610 Iay

Test resutsRemarks: I < $ % of eelting vafue or 0010 by,s
1414 Dropout i

“Tost cendition: seatem t.142

Fontsalues: r = satimbla dropou ratls

.50 [

Permisshee toferonco/Limdling vefues: Ish = & % of setting velua

Test tesutta/Remarha: i 5 % of selting valu
LILE Plokup Umas

Test condtion: current > 2V of threshoid valua

Test valea; 1nma

Pemilssive toleroncoiLimking vales: 128 s+ OO

Test et omario: t<Bms+00T
1116 DropoutUmes

Test condition: sumend chenge from > 242 o & af threshald valio

Test values: tin s

Teat results/Remaks: tepprox. 30 ms + OOT
SIERENS TYPE TEST Edition 0
Energy Mansgemonl Dats 2046-07-22
Dighal Grid Bay Centrof V07,30 Raport  TS0716-006

Sheat B-44
Summary

1.2 B4V Voltay o laction
RER) Specilizations

-~ VOE M35

+  |[EC/EN 802551, e 7, Annea A, B

- IECIEN 0255527
[EL] Volege-tstoased slaga
1224 Plekup valuas i

Test conditon: 0030 berey 7 threshwid veiuo 2 35.000 by

Tesl yalues; Fana =50 Mz, B0 Hz

D030 baiew ¢ throabokd vlue = 18.006 by
loshisd = o phoags

Peryutssive tolorencefimiling values:

Teat resultsiRamarta:

Methor of iesmnemend = AMAS velue of pheses
Pertris shvo tolorunce/Limiing vauss:

Test reaushta/Rensarks:

1222 Dropowt ratie
Teat canction;
Instarmenecsss;

Teat vuluen:

Disk emulaton
Teatvaluas:
Petrfssive tolermroei riting vefues:
Test ressolts/Rommks:

1223 Phokup values Vphaphe
Test candio:
Tet oot
Pusnlasive tolormncesLimiling values;

Test resutsdonizba:

1224 Pickop tme
Test condition:
Fest valuea:

Pormissiva teferaneefl Imiting yeftke:

Test remultaRermna:

1225 Diopouttimas
Fest condtion:
Pornidsshio tolorancelLimiting values:

Tastresurs/Rennihs:

1% of netling valir or 1005 ey
1% of satting valuser or 005 oy

Up to 20th hamonica: | % of setfing vefue or $.005 loe
Up Yo Bt harmonlc, b= 50 Hz: 3 % of selling value or 002 e
up 1o 50th atmonld, b =00 Hz: 4 % of setliop vefua o 0.02 laer
1 to 30 harmonks: 1 4% of seting yelue of {505 e
1 to- 50t hamaans, fae = 60 He: 3 5 of salling vl o 002 Lo
wi Ao 611 Ha: 4 % of aeifing vak 2

()

seukom 12.2.1

1,08 * treshold value
85" plelop wiun

6,80 threshoid vaiue
+ % of drepoud valua
1% of dropend velue

D306 W 2 wroshed valvs ¢ 175000V
0300 Y+ threshaid velus = 176000V

niharangs fg, 0%
0.5 % of ooling valira e B85V

140 ranga {310 %
0.5% of setting value or .05 V

seaitam t 221
1.2"threahold

tagpras.

25ms + 00T st 50 He
22 ma + 00T at00 Hz

tapprac.
25 ma ¢ 00T 0l50 Hr
22 ms + 07 atb He

seshom122.1

£ ms +DOT

tappum.
20 ms 4 OOF




