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Summary Summary

1228 Tripping ims chazacterlstics 122750 AMSY moderisly Inverse

Test condion: Badlean +22.1 T st resuis R emerks: 6% of seliing vafua or + 2 % of current tolerance o 30

P — 122744 ANSESaflite invarao
st semuksRemarks: 6% of nefling vaua o + 2 % of oumenl toleranes o 30 A
Testvalues: Time dia- 005~ T & 15,60

Permissive toleranca bltisg values:

12281 G normal inverss {typs A}
Fa:

6% of setting vafua o + 2 % of current lofermnca o 30

123 VaitegedeprndentStage
+

t  PickUpvalvas b

TesttesuaRomal 5% of setting vl or + 2 % of current toferance o 30 ras Teat cenditlor, 0.020 ks Hreshold valia £ 35,060 Lo
12202 IEC very verse {typa B) Teat values: fua =50 Hz, B0 Hz

Fest tesubRontaks: 5% of esiting veluo tr + 2 % of cument doterance o 30 mus 0,030 Lros  threshold valie - 18,0641 Ly
$.2.28.3 IEG extramaly Invamme {rypa G} bécthod of = of phaces

Tesd tesutRon i 5% of Bening wiluo or + 2 % of cuent toferance o 30 ms Permlssive tateranced] g velucs: 1% of setting valus o 6,605 1
12284 IEC long-lime tnvares {type B Teal resulin/Remars: 1% of eetling valua o G.0051 ..

“Feat resuuRemark: % of selting valus or + 2 % of cuzvent tolerence o 30 mo e s

£2.28.5 ANsEInnwm Inverss
Teat resutsiRem:

£2258  AHSFshori-tima Invere
Tt reslafRemaha:

£2267  ANSFextremoly lavane
Ten! resureRemanis:

5% of solting valum o + 2 % of ouent tolernce e 50 s

§ % of sotlng valus o + 2 % of cuvem toleranee & 36 s

5% of softing vaium o + 2 % o oumend boferance or 36 ms

Parmlastve iaersnce/Limiting values:

Tust besulia/Remara:

1232 Dropout ratln

L 40 3050 arnondes: | % of salting value or 0.006 3.

Up €0 50t ROCRE, Foirs % 50 117 3 % of el vallo o 0.0 3,001
112 s 6th harmonie, £a.o = B0 Hz: 4 % of aating value of Q07 L0y

Up ta 30" hamanizs: % of seting valua ar 8,005 iy,

up to 50t raments, |ua= 5011 3 % of selting valua o 0024,y
up to 50t hommenle, Fnva= 80 He: 4 % of selting vatua o 002 fa

12285 ANSEvery invarse it
Teat resuttuRemarke; 5% of setiog vahus o + 2 % of ¢t tolermica or 30 ms Test condition: st don 1.23.1
lrtmtanecus:
12268 ANSEhommal Fverss )
Test rssutsRemadhs: 5 ¥ of wetting vate ex + 7% of eurred foferanca or 30 e Yestvafora: 105 * thiashotd vatu

L2640 ANSHmoderately nverse
Test resubaftemarks:

122631 ANSI dolinite tnverse
Test remiliafemerke:

$.2.27  Dropoutcheracteriatics

5 4 of selting valtse e + 7% of eurrent foiovanza o 30 ma

5% of settingg vohtt of + 2 5 of noment Icferanaa or 30 ma

Link eclation

Tent value

Poamistive tderancell imiing values;
Teot resuRnfRermarka:

0.5~ pickup valos

.60 * throahetd vataa
1% of dropout valus
16 of dicpout valus

Teat condition: so0 bom 1221 1233 Plckup e

Drek emuizion: 0 B thesheid Teat condidon: seeftem 1231
Testvalues; Time diak 1.65 2 T = $500 Testvalues: T 2threshald
Pemissiva tderrncelLimtng vaduea: 5 % of sesting value o 4 2 % o criont tobsrance or 30 ma Prestilsshon fedornnonbimiting values. tappex.

1229 EC hormal nversa fyps A}
Tesl resutsRentky:

12272 € vecy b Inversa {type B}
Teot nslitsRemusks

12273 IE0 o)drlmoly inwarss (fype &)

5 % of natting value of 4 2 % o cunent tolerznco ce 30 ms

S % of sodling vatun o + 2 % of cormedt tolerencs or 0 me

‘Tesl realis Rermarsa

1234  Dropoutiimes

25ms + 00T at 50 Hz
22 ma + GG at 60 Hz

toppra.
25w 4 00T 5t 50 He
227 + 00T at 80 Hr

Te resutsiRemisks: 5% of bt votan or + 2 % of almrert talerance or 36 iy Test condiion: sonom 1,231
12374 IEC long-tima fnvarse {iypo B) Permissha flerencellmiting vlues: toppras.
Tom! tostikeRomarka: 5% of seling valus o + 2 % of cuent takermnce or 36 s i + GOT
12275  ANSiTongthne kivoise Test resuhaMomarka: tza\mm“m_r
Teat rsukBRemaria: 5% of setfing valua ce + 2 % of suneed folasres o 30 ma =
12276 ANSIshor s rwerss 1235 tripping thme charactartatios
Test resuwBearka: % of seiting valus or + 2 % of cunent foliamnce o 30 s et contition seakem .23,
12277 ANl siomaly Inverse ki
Teat resuna/Remarka: 5% of neiling velue or + 2 % of ourrent fofarnnce or 3T ms Tmt valves Timadint 0.05x T+ 1500

12278 ANSIvery Invorse
Test resulisRemarks;

12278 AHstnormal Invers
Testresahsifemmks:

SHEMERS

5% of setting valus o + £ % of eLereit tolermnce o 20 ms

5% of eelting yalug ar + 2 % of current tnierenca or 30 ms

Permiasive tolerencall Eniting values:

1235F  IEC normal tnv-rssuypn A
Teat resurBRemaile:

SIEMENS

5% of salting vafus o + 2 % of cureal feleeniii o H) tna

6% of satting valua ce + 2 % of ouTent iclemneo o 30 ms
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Bummary Summary
123.52  IEC very Invarse typs B) Teat vnluga: foue ® 5l He, B0 HE
Teat resuits/Remigha: 5 % of sesting valie or 4 2 % of clarent Iokerande o 30 ma 0030 bang £ thteshols valie < 35 800 Lus
12553 EC lx!mmvl‘y taveme (byps £} bethorf of = i phosen
Teat reswilts/Rermesks 5% of sesting yalue or + 2 % of curront toterance ce 30 ma Pernisatva toloraneo'mlting vaiues: + % of el vohis or D.0D5 buya
12354 TEG fong-Ums Inverss {rype B} Test reita/Remavia; + % of et vohia or 0.006 hua
Test resobs/Romuia: 5% of seting value o1 + 2 % o currert tolerance o 30 ma pthord of = RMS veha of gh
12355 ANS!long-ibms [nverse Parmlssive tdemance/Limitng values! p o T hm\a T “u['ﬁﬂﬁg ol O O wS latea
Test reauhsRemera: 6 % of sotling valoa cx + 2 % of current lolerance o 30 ms. Wi At%hot 0 .02 fass
up o 501 harnoniz, | bt 5 % of meifing vehle or 0-02 by
12358 ANSEshortslme laveres
Teat resulsRemaris; % of slting valus o + 2 % of cument tolartnce of 00 o Test results/Remirks ap 030 hevnanizs: 1 % of seting valse or 0.005 L
1716 50t harmonic, buea 53 H213 % of Geting 0028
12367 ANSEaxtromely bnvoma P10 50 harmonic, furan 80 Ha: 4 % of 0024
Test resuflsRemsrha: % of selfing velisa o + 2 % of gures tolersce or 30 am.
1242 Dropout matie
12258  ANSIvary lnverse ! .
et reks Romariat 5% of setting vefa cr + 2 % of curon) {clerence or 30-ms. Teatcondion seaden 4244
Test values: 496 < r= 008
123,58  ANSI normat lovorse ’ .
Test resutaRomiio 5% ot sefting velua o + 2 % of cumant tolerEnce o 30 me Pormizaive tolererce/timiing values: 1% of dropout valua
123610 ANSImodsratsly inverse Teat st Rames: 3% of dropout valus
et resuksiRemans: 5% of seting walue or + 2 % of Gurent toferance or 30 s £243  Pickop velves Vezmalin
123581t Mﬁlds"ﬂlil Inveraa Teat cenditlon: Q300 Y « thieshsd value « 126000V
Il
et estaRomarks 5% of selting value o + 2 % of swrent toference o 30 ms Fastvalues: 0300V = Bureshod vahte 5 175.000%
1238  Dropoud charecteristicy Parmlasive lferenceiLimiting volises: 1o Fange 10 %
Teat condtion: eeallem t 234 0.5 % of petting valua or 0,05
Diak extuiatlen: 8" tashokd Test resutta/remaks: In the ranga fuu+t0%
1.5% of boiting valua e 685V
et vaan’ Thmo 6ic): 0.05 = T 2 1500
Pormiasive toerancell g vaiues: 5% of sotog valun or + 29 of current tolerance e 36 e 1244 Deopoul mlta of Vrasalin
Test condtion, L300V = skl voiut < 176,000V
12384 EG nnrmul fnvaine (1ype A)
Teat reavhsRem: 6% o satiing vatue cr + 2 % of ourtenl toleraey ¢ 30 1y Tostwloss: Torzes 120
223820 yary invorsn Ly Parmissive tolerence] Imifing valtas: 1% of dropod velue:
Teat resuRaMemarks. 5% of asting value or + 2 % of cumend twloranca or 80 ms. Teat reautarRemivks: 1 8% of dropout velue:
42043 IEC extromaly inverss {type € 1245 Pickup tmes
Test resubaReiarks: 5% ol selting velve er 4 % af eister totoanca or 30 ma oot condiion: eenia 1241
42564  EEC long-time Inverss (type B} i s ihroshaid
Test 1l Remivka 5 % oF seiting vlua er 4 % % of csront toksanae o 30 ms Tt velaca 1 thves
Pormisaive terance/Linfing velues: 1 gt
42345 ANS!long-ime fnverss 2rms + OOT 150 Ha.
Teat reautsRemicks: 5% aF nefting valu of « 2 % of surent tolomnoe o 30 my 25ms + 00T &60 Hr
12366  ANS shoritime Inverse Teat temsifomrha; 18ppa,
Tost resubeemerks: 5 % of soifing valua o + 2 % of cument lelerance o 30 s 20 ms+ 00T & 50 Hr
26 ms + OOT ol 60 Hx
12307 ANS] axtrenely fnveras
Tent remulisamerks: 9% of seiting valua o + 2 B of clrrem boleranca of 0 i 1248  Bropoutthmes
12388 ANSEvery inverss ‘Test conditlon: 6B MEM t.2.4.1
foat cosuilaRemirha: 5% of seting volua o + 2 % of currert tolerance of 0 ms. Permissive foicennenmiting vaiues: {appre. ;
20.ms + 00T s
12368 ANSIpormsd nverse E
eat reauhsRemerks: 6 % of sefling vatun o £ 2 % of currend lolerance or 30 ms Test fesultsRertieha; tappro.
20/ + Q0T
123818 ANSI moderstaly Inversa
Test resutisfRemein: 5% of setling vaiss o + 2 % of Gl tolemnca or 30 ms. 1247 Opersta defajs
128841 ANS! dofinlte tnvorse Test condion: oskingi
Test resutisRenmia: 6% of seiling yatua o + % of ceurent tolomnce or s et vatules: 60037 60008
14 Undstvoltage ealin stags Pextrlsshva tolermncefLImiling velues: + % o wetling valua or 10 ms

1241 Pickup vaiuas f>
Test condtlon:

0030 by« dreabicid value 5 3HMA Ly

Fent resutaRemarka:

+ % of setling valua or 16 ma
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Summary Summary
1248 Duretion of V-ssai-in Ume Pamissha tdesarie Limisiag vahes: teppu.
5 30 /s + OOV 2150z
Fear condilien bang Vi 25 im 5 00T &1 60 Hz
Featvelues; Aflss T4 80005 Test resulteRemare: vay
fosi - b of st " e+ 00T at 03
Permisaive tefgrance/L Imlting vedses: 1% of seliing vahua or 10 mi oAt
Teot resbuRomarke: 1% of setting vaiuo oc 10 ni
1287 Bropout thues
126 Undurveltogs Ssal-hs and voltege relvased stegs Fost sonciions erotem 1251
1288 Piekup vaiues i Besmlzaben federancefLinling values: tappee.
Feat cendiian: BLB30 L threshald wye » 35.000 Lyne 201 + GOT
Tes) vakues: beres = B Hz, B0 He ToatresutaRemarks: ! iprom.
0030 b = Bamshiold vera 3 3506040, 20 ms + 00T
Metheod of Slphases L83 Opoimte dalays
Pertrlsshia olermncaL hniling velues: ¥ % of Betling valoa or 805 by Toat condiiens:
Test restitsRamarks: 1% of eettig value or 6008 Iy Test valurm:
Method of menungment = AMS \giue of phose, Pamlssh tolernnesd|imitrg veluss: 1 % of aettlng vadue or 10 s
Petmizsiva IoercaLimibng vilues: ap to 30t hamenles: ¥ % of sty e 0003 e Test rouutisemiria: 1% of setting vatos ox 16 ma
up o S0 harmoes, by % of setting voluo or 007 |y
UP 46 BTN MG, Frang = & % of bedting Vel o 0.02 fny 1289 Duratlon of V-seabin tma
Test resubsifiomerka: up o 30 hernanizs: ) % of eting vl 0 0,006 L Tt condidon: fomavatue
up Lo 50 harmnonle, = 60 H2: D % of aling valen e .02 |y o ) iTe
4P Yo 0th harmesile, fyed = 0 HE: 4 %4 of eltingy value er .02 foy Test velia: 2408+ T 00008
» s vz Parmiiasiio toleranesltimiting vafues: 1 % o setfiig valsa o 10 ms
252 b
© ekorp velisey Test tenlteRemarks: 1% of sEtig value or 10 ms
Test onition: 0300V ; fncshold vatus - 200,000
Tent valuas: ©.300 ¥ < tueshold valua < 200,600Y
Peamissiva iolesrmoft fmitiog values: in tha ronge fu. 410 %
0.5 % of setting value gy 0,05V
Test tesiiNatemaks; in 1ha A6 uua$10 %
0.5 % ol seliing valura or BO5 Y
1253 Dmpout o
et canettion: 0,020 o thishold valie £ 35408 Ly
B300Y = drethold valira «. 200.000%
Testvaluea: 0B 575080
Pethlusivn tolerane Laniting vaiuess: 1 % of dieoxd vaue
Test remlisRema; 1% of diopast vatva
1264 Plckup valses Vphophe, Vseshin
Feat condifion: B00V 5 teshold value « $76.000Y
Teat vatoea: 0360 = frmsholvilun < 175.000%
Parmizahva toleruncerLimiing values: 8 1o Fange fund 16 %
0.5 % of sadting valus 005 v
Ten resubairemarks: 0 the rBngu L 2703
0.5 8 of settbng value o 8005 V
1255 Dropout mtko of Vasadn
Teot condiion: DGV < tresheld vaus + 1TA000V
Teat vakms: 10t<es 120
Perminahvo blerancalLimiting valuses: + 4 of dropoat value
Tent rrmuhsRemuhs: 1 % of dropout valise
1258 Flekup ime
Tost condtion: seviiom 12,54
Test values: 12 toashold
e
SIEMENS TYPE TEST Edition 06 SIEMENS TYPE TEST Edition 08
Ensrgy Management Date 2016-07-22 Enorgy Managamant Date 2018-07-22
Digltat Grig Bay Contrel V0730 Raporl  TS6716-006 Digital Grid Bay Contrel V07,30 Repart  TH0716-006
Sheat 851 Shesl 8-52
Summary Summary
1.3 81 Fraquenny Protection 1347 Dropout e
131 Specifizations Teat condiion; = aetabla dropou i
. vDEDR 080 x> 028
- TECEN 602651, iem 7, Annex A, B Tesd resuhsRetock: scafimmed
152 Plekup values b, 1343 Plekup mas
Test eendfion: 40.00 Hz = > £ TOODH2. Femisalva tolarancall Buting values: 1# 5
Mothad A Anglo diffecence mothod 25 + 00T at by,
Moibodt B : Flering methad 2214 4 00T &t fo
Fost values: Atfag- B2 H2 €1 € Lungb 0.2 Hz TeatresutMemarta: 1

Perrmlssiv toaranca'Limvtng vluzs:

Test pemukaRenacks:

133 Cropout reflo A
Test candtion:
Bermissive tolerancefLImity vafuen:
et resubatomara;

133 Plkoup mes i,
Pemitssive totereneqLriting values:

Test remfty Remarks

1432  Bropout Gmes be, >
Test valus:
PormlssivaidletnoaLimiting vahues:
Teat resutsRemerha;

Persrinsivo telerancalt iting velues:

Teat rosulteRermrks:
134 Posifive- o negathve saquence V4, V2
1349 Pickup values

Tesit canition:

Pumissie toerancelt indliig vues;

Teat revineRemarks;

Bl ot RO HE = 1 € fprrt 30 H2

AtdmMeetVoy, .

B {0 mHz 8tV = Vi 1.3.44
A aHz BV =V
B 1hmHe oV = Vg

Bropaul limas

Tt revuttaRemika:
A bz to 2000 mHz

JEN—— t345  Time delays

&5 e 61V = Vi Tet canidoa;

Teat velue:

Peaidsshn toferans e/ imiting velos)!
hiethod A "9
vy oot senutsRomarka:

appeas
70 @3 + 00T at b,
Gl e+ BOT &t Ly,
Method B:

teppea,
75m9 + 00T atf,
6 + OO ol fon o 60 He

Method A
]

1348 Oporating moges

<T0 ks + COT f oy = 5047
= 60 0 + 00T 6 frres = B0 Hz

Maitvel B
t

Test resulterRemarks:

< 25ms + QOY o Fg = SO HE
=75 ms + 00T & huru=80 H2

dropout by | V->Q
Bng x4+ &0 Mg
B0masted0ms

extdent o the inheten cpersiing finses
2005 Tsa0.00a

Bl <. ¥ % ol salting vl o 10 ms

Bl Hor 1hms H

O3B0V« ¥ £ 200.000Y
ki < 0.5 % of 3etling valus o 0.6V
5t = 0.5 % o setiing vidon e .5

Pemisshve idemmevtimiing vium!

Penulasha tderanco/Limiting vedsie:

= 28 omy + DOT & fyey = S0 H7
522 M8 4 OOF B Ly < B0 He

tagpren.
2 ms + 00T

(
<20ms 4+ GOT

iz 1o tha Inharet cpersiing fimas
60032 T < 60008

1% of wetting velusa o 10ms.

B 1 %o t0ms

Melhad 4

5V S Vyge= 230Y
WHzete B Hz
Methoct B:

5V gy < 280V
25He <1< B0Hy
Matood A

BV £ Vpa = 280V
Hzs 5 BaHL
Mothort
SV Vg3 230
25 Hz s s B Hz
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Summary
14 B4R Rate of Frequancy Chonge
fd.f Specifications
- VDE 0438

- IECIEN BO255-1, Hem 7, Annex A B
14z At falfing
1421 Pickup valuos

ey conilition:

Test vahema!

Pemiysive tolerance/Linitng vahues

Test reguhsRomarks:

422 Dropout diferantlal
Tesit condition:
Test valuea:
Pennlaaive tdenancell Imifing valuss:
Test renulis/Remerha;

1423 Plckup ties
Tuat conudelan:
Tuat resubwRemwka:
1424 Dropout times
Test comcltion:
Test estsiRemarks:
1425 Time delaya
Tent condition:
Teot vatues:
Permisshia tdorencei miting vedues:
Test resukefRemee:
143 it dskng
%431 Plckup values.
Test condtion:
Test valuea:
Pesiniaiv toeranaell Brifing values:
Test rovulta/Remarks;

1432 Dropout ditfersntlal
Tent condiion;
Teatvalues;
Permlssive totami: ol imiting veliees;
Teat resulsRenvks:

1433 Pickup imas

Test eondon:
Test resuliy/Fiemarka

SIEMENS

005 oy S LT
0.40 Hyde 5 dhleh £ 20.00 Hafs
<5 % of 1ét poind valua 00,1 Hala

Measuring window £ 2 parieda < B %: < .08 Hzlo
Memsuring windw > 3 periods < 3 55 < 0.08 Hals

08 5 lrveas 1t
0.0 Ha/s5 Drepout diffteontid < 0.96 Hais
<5 % of Dropaut valus or 0.1 Hals

Messuuring windaw .5 perloed < 5 3%; < 4,68 Hala
Mesmuring windon » 3 periods < 3 84: < 0.08 Hzf

0.30 Hzis < dif) < 26,00 Hizks
Approx 165 ms 1 225 ms {depatds o memswring window lenglhy

0.10 Hafe = it £ 20.00 Hin
Appro. 185 513 o225 M (dieponds o mesauwing vindow fength)

Adided 10 the Inherert epcrating times
D404 10 0.00 8

= 1 % of setfng v o 10 ms

vt %o toms

08 S ifua s LE
040 Hz/u S ditfdt 5 20.00 Hafs
5% of vt point valua or 0, Hate

Mesmuring window 5 3 perkotds < 5 %; < 0,08 Hefa
Meaacring vindos >3 pariords < 3 %; « 0.08 Hale

LEEL PR
0.02 Hros Bropout siffcrentist 5 568 Hala
5 % of Tropout veluo ar 0,1 Hala

Mesmsaring window s 3 pariads « 5 %: < 0.00 Hala
Massufing windiow » 3 perki < 3 %; < .08 Hala

.10 Hzfs 5 i £ 20.00 Hija
Approx 185 ma 16 225 ms {dependa on messuring window Jengih

SEEMENS

TYPE TEST Edition 86
Ensrgy Monagemenl Bats 2016-07-22
Digitat Grid BEay Confrol V07,30 Report  T$0716-006
Shast 855
Summary

18 Extarnal Tep inttntion
151 Plekup mes.

Test conditan: wits Inltalon. wia blnary Input adgnad

et values: P50 Hz, 60 He

Pemiusiv tolomnoalLimiig valugs:
Teat restits/Romarka:
152 Dropouz times
Teal condilont;
Test vallses;
Permissive tloancslitiiing vides:
Test resuftsRemarks:
153 Time deteys
Teat caucition:
Testt vahes:
Permiashs tolerancaiLmitg values:
Terl isuha/Remarks:

Lapprox, 5 +00T
< 5ms 4 00T

vl nitletion vin biiary Enput Blgna
o0 Hz, B0 Bz

tapprac. Ams + DOT

tedms+ 007

‘adderdfo tho Inferent aperabing mes
008106000 0

1% of estthig valde or 30 ms

1% of satting velue-or 10 s

TYFE TEST Edition 08
Enorgy Manegament Data 20160722
Digital Grid Say Conlrol V07,20 Roport  TSO716-006
Shost 854
Surmmnary

1434 Dropoit imes

Teat eonddicyy 040 Hafa 5 dfidt 5 20.00 Hpls

Test reauksfiemarks: Appeoe 55 ma o225 {depernts i v fenglh)
1435 Yime detays

Tl sondifion” Adided tothe inbiesonl cporing times.

Tt values: .00 & to 600G &

Permisshve toluEnceltindting vafdes: 1% of setling \efva or 1 s

Testieybite/Remeda; < % 1hme
SIERMENS TYPE TEST Edition 08
Enorgy Managomant Dats  2816.07.22
Digita} Grid Bay Control V67.30 Repart  TSO716-006

Shoet 856
Summary

16 lrsh-Gument Detestion
184 Spucifications

- VOE 0435

- IECEN 802551, kem 7, Annex AL B
8.2 Ganore! tast condltlans

Tairs BB Haz, 60 H2
183 Opereling-rmogs imi: Imax

Tt coneion; O30 dxa £ Ly © 35000 bayy

Test valws: DO by Lona 2 05000 1y

Fomingive feerancoitiing valem:
Test reafis/Remaria;

164 Content of Znd harmanies
Test candtian;
Teat ynlues:
Pamlssiva toarbircolLbritng velues:
Test reauaRtonarta:

185 Duration of the cross-blacking
Tt condion:
Testvalues:
Pertnlssha folerencefL Imiting values:
oot resutaRamms:

188 Fitkup timaa
Pamissive toterancel L imiing vales:
Teat reshaRemaks:

167 Dropotn ratias

1871 Gurent messuiomant nax
Test condifon:

Permisshva clarancerl inting valuea:
Test resy¥aHomarka:

1872 Haononies iZHarmAtHate
“Fewt conditiog;
Permisshve toleran: i imiting vales:
Tt resubsRanarka:

512 % % of seblng vaue or 0005 loses
141 % of soting vatus or 005 favva

10 %t Uhnserm 285 %
10 %% Wlranm < 45.%
5 1% of setting value:
< 1% of nelting value

0307200006
003e: T 520000

Bt 1 % of natting valuss cx 10 s
#£1< % of e valuoor 10ms

ppe 38 s 4 OOT
epproz, 20 ms + OOT

=085 ¢ 0.015 Al by
.95 or 1.676 A ol fay

1% of the settin) vdsa o SmA
14 of the Betfing Leduba or S

A
A

1=0.86
1% of tha seting vilus for agtings of frmsi it TR defmyn
T3 of the seting voluo for 6elings of {reufHasgm Ttk dolaa




SHERGENS

TYPE TEST Edition 08
Enorgy Masagomonl Date 20160722
Dightal Grig Bay Control V0730 Repert  TS0716-006
Sheat B57
Summary
1.7 25 Synchronizalion Function
(53 Tolarances
2.6 Tolerances of tha voltnge sottings
Faminshva idarmncell Imting vedues: 2% of seting valueer §
TFest resutis/Hemerka: Confirned
1742 Vollage difarence VZ>W{; Y2eW]
Pormlssha tolermnoall imiling vefiea: T
Test resulisfRenarie: 205V
1743 Frequincy difforonna (214 12585
Pectiissbves tdesone ol briting vatdes: 1 mz
Testsmaufn/Remorks = Imbiz
i
Teat resutwRteniie: 02°
+1.15  Tolerance of eil ime ssulngs
Femissive tolsrancef] Ity vl s
Test resulaRemmba: ms
4T3 Mew phasa displacament angle
Permisaive tolerancalt imitng vaiues: 510t A5 T He
100 fer Al > 1 M2
Test resutiRommha, =5 Al THe
S10" e Af> 1 He
17.2 Testud functionsiiy
Tzt valuca; Synchronous operstion made:
Asynsdutnar operstion moda
Beenemgirad switching
-Deod
- Dt by
Bliet Hnsiotion
Low bequent cspitalions
Drect closing
Fuution valuea
Enor rasctions
Threshold values for
- Voltages and votiags difterence
- Fréquncy and Imquency dilerence
- Angte differencs
- Rezs of fraquency change
- Delay ima
Binary Inpita
- Siadd nod slop
- Belextion
- Blasking
« Bo-onerglzed switching
S syneheonizitkn by
- Gontrol fanction
- Bedo ocloser
- Blnary [y
Condisona
- Gonnection lypes PhPh it PrGnd
«3ph w1 meaauring pol
-V sy, Setecton by messaring pant i0
Test resusiRenaba; Functinsiy i trding to manue sonfimedt
SIEMENS TYPE TEST Edition 05
Enorgy Managamant Date 201§-07.22
Digital Grid Bay Control V07,30 Report  TSO0716-D0%
Sheet 8-50
SBummary
18 Arc Protootion
84 General test conditlans
) 60 Hz, B Hz
Exert 1h
Light only
Plekug tme
et eonciticn: 100 memsuremants

Tesd requtsMemanar

1622 Bropest e
Tast condtion:

Teat resaltaRermticks:

8. Light and current
1824 Throzhakd b
Test condalon:

Permlsehia tiermnoalt inting vaies:
Teat resufaRemarhe:

1832 Threshald 30>
Test candakon:

Penilason toleraneemiting values:
Test reslattaRerrians:

1533 Dropout ks b
Teat condhico:

Parmisaive toder e e/l intlng \efues:
Teat regutsiRemaks;

1934 Dropoul reio 310>
Tasut comdtion:

Permisaive tolerancelLinlting wahioa:
Test reauhs/Remara:

1835 Plekuptime
Test conidtionn

Teul rsirhaemaria:

Plekup of stage mored with high-spesdslis

L= 2w
Logop = 30me

160 memstraments
Pichup of niuga memured wih Wgh-spaet reisis
23 ma

28.7ma

273ms

pok-tou, Spa-fauc
000 5 Vs, 5 10,60

i oparata il teshaid, Hesmliroment sco ey nof conalders

coafimad

Tpobfm, 1N caleted. 1N meazured
003 £ Yoy £ 1000

eahold, ¥
<onfimed
1pesHfeul, Bpok et
0,031 Plncces 2 10,00
appat, 0.0
ag0-085
tpaHautt
B0 £ Vlgray = 1000
eppre. DL
DB 085
160 mamsuremants per fauk fpaaad frequensy
fautincepbon engle 1010, 16", 36"... 162"
Cument jurog from t in 184 Bt dafoult throshickd
Pickup of staga messured with high-agacd-refais
1pol, 50 Hz 1pdd, B0 Hz Jpf, S0 Hz

= 82 ma UL B
Lt ddms a8 m 40 ms
lemen = 558 55 m 53w

Gongidered

Ipal, 4 Hz
69 ms

38 m
53ms

SIEMENS

TYPE TEST Edltion 08
Energy Managament Date  2016.07-22
Digitat Grid Bay Conbral VO7.30 Reporl  TSOT16-006
Sheat 858
Summary
1B 78 Aulomolic Recloaing Funotion
Permisshe talerenos| Bting vihics: Funct. Bce. fo rmanual
Tesl resudarRemesja; Funcban conect
T ey g g
Y g
et
Vond 7 Efﬁ ik
SIERENS TYPE TEST Edition 08
Enatgy Managsmsnt Date 2016.07-22
Bigitsl Grig Bay Control ¥07.30 Report  TSO716-006
Shaat 3-B0
Summary
1838  Bropoutbme
‘Teat sondibion: 100 measurements
Current jumpio 0 A
Pickup of stega mezmsurod with high-speed-retels
Teat resuhaRanks: Apt, SO0 Hz Tpdl, BOHz 3poi, 50 Hz Uped, 60 Hz
b 21 3ma 2Ems 27.3ms ¥ Bms
feaa = 20.7 ma 283ma 25.Zms 283 s
bomon = 27218 273ms 21ims 2T3ma

1.4 Frenuency sparullng mage
Teat condilion:
Permisshia telerancell bvting vkscn!
Test resutlaemaths:

ien = 8 s &t defint thtestiold, | = 6 Hz- M0 Hz
10+ —80
confinped




SIEMERS

TYPE TEST Edition 06
Enorgy Mansgament Date  z01B07-22
Dtgitas Grid Bay Carttrol YOT.50 Raport  TS0716.008
Sheot 8-61
Summafy
j.A0 Thormoboxes for Temparaiure Delection
1401 Speccations
< {EC/EN 602551
1102 Connectlan
- Ethemet: TRI200 1P
-RS 485, TR1200
1403 femperalure dutsetops
Yest condition: Connectable Thermobones 4
Test values: Mumiber of Trepiobaten pre ypa 4
Tent resultelRemarks: NUAThErs Correct
1164 Nomber of temparaturo sensoen par thermobex
Teat condiion: b 12
Tes vatues: Mex t2
Test reauhaRomarha; riimbers correcl
.06 Threshalds for Ingication stags 1
Tusst candition: S G050 0
56 'F o482 'F
Test valiesy: S e 2507C
5 'F 0482 'F
Penntazive tolerencelLimitng values.: < 1% ol sellingvolys ot 2 1 "G or 22 °F
Test resuhe/Remerha: s %ol seiingvaliaor x 1 'Car a2 °F
1,108 Threshalds for indicetion ategs 2
Test canditian S0°CaZs0'c
53 "Fio 432°F
Teaivaiues: G280
58 'Fio 8T 'F
Permisalva toleaive sl ity votves: 1% of soling value or 2 1 "Cor 22 °F
Tist reriikefEmarks: < 1% of selivg valw or £ 1 'Cor £2 °F
1407 Brapoul ke
Test conditlan: A'CwBF
Teat values: A'CwsF
Test reauhs/Renineks! Friwton comect
1108 Time detayn
Fest cantiion: Added o the inbesent Oparsting Times
Tesit vakors? D0statdDdacy ~
Fermisahe tolerancel] imting vifues: £ 1 % of sefiing velue or 1 ms.
TesleesuttsMRemarka: + 1 % of seiting vatue ox 10 ms
SEEMERS TYPE TEST Editlon 98
Enorgy Menagomant Date  201B-07-22
ighat Grid Bay Controt V07.30 Report  TS0716-008
Shaet 8-63

SIERMENS

Enorgy Manogsmenl

TYPE TEST Edittern 06
Data 2016.07.22

142 BOV Yollage Contro!
1124 Specifications
VOE 0435

EGEN 80255-1, ham 7, Atnex A, B

1422 Genarat Test conditions
Stes”
Fans
Wrans

3323 Vaollsge Gomtral

€123+ Terget valtege
Teatcenadtion:

Permissive tlermncelt vdting vohsin:

Teat resutta/Remaho:
11237 Bandwidih

Tesi conddion:

Tes! o3 usRomarke:

1124 Una compenastion LOG-Z

14241 Temel voltage rising
Tt condition-
Tenl rosulisRemarks:
14242  Maxlowd cusrent
Teat condiion:
Teat resutiaMeminha:

1iz8 Line compeneatian LDC-X and R

L1265 Riae
Teat cendition:
Teat resufa/Remorka:
44262 Kine
Teat condilion:
et resunaiRemerka:
1128 Limidng
13251 Vmin Threshold
Tesl conditlan:

Permissive taaincolt mikng valoes -

Test pemmiltaRermwhe:

11262  VmaxT

hofd
‘Test condion;

Pormissiva toerancalt kriting vw2ues:

Tesd resusa/Remicka;
13283 Vmin Thne dalays
Te=t cenditlon:
Tomt values:
Permiasle talecsncelLindling valses
TemtremullaRemarks:

Summary

Sty 80 Hz
TA A
WiV

OO0V = Ve 7 JAOBIG Y
s 0.5 3 of sebting valug or 0.05V
3 < 0.6 % of setling velua or 105 Y

0.2 % to 100 %
confrmed

0.0 %10 200 %
canfinned

00 %o BOO.0 %
confamed

LERAEERCT 4
confimed

0L o300
confimed

0,000V 2 Vi, = 36K Y
1512 0.6 % of selling vakia o D05V
[t % 0.5 % of Beting vohio or 0.05 ¥

TOOG W = Vo 5 340,000 Y
1= 0.5 % of seliing valua or .05V
5§ = 0.5 % of sesting vatua 465 v

addend to the Inferest aparating fimes
A5:T:203

5t 1 % ot sefing velue or 10 s
Bt o 0

Blgital Grid Bay Sontrol Vo7.30 Report  TS0716-006
Shaet 862
Summary
144 CB wear moniloring
113 Thansthest
defined, b is method fnetiom, o &t tha princlplos mra hased
Wpron camptic delerminet dude,
£442  2Pmsthed
N es defined, | thia metned s 2 nction, whi i G i and the prkweiples ara based
upeoh eripiri elermines dita
4413 Etmathod
N fes defined, because this methed & funclon, wlch sontzing no prodestion-speslic tosk and the prinsiples 4 bosod
wpan emplik: dotorminoct data.

1114 Supr.0B maks e
L1141 Choull breakar closing tims
Test eonditordDperstlve mnge.

Teatvalyes:
Prortmlashva clermnca/l miting vaducss:
Texd resuttaRemerda;

SIEMIENS

Ereeg = 50 Hie, BOHz
0.001 6 < b, < 0800 8

CHAAELEA
o % E s
tonam = Fans

s,

TYPE TEST Edition 08
Enargy Managomont Data 2018.07-22
Bigliat Grid Bay Conirol VO7.30 Report  TS0716-006
Sheet B-84
Summary

14284 Vmax Time detays
Yot condon:
Teat values:
Pétusivo tolorancerL méing welues:
Toat resulta/Remarka;
1427 Blacking
14273 V< Thrashold
Tent condttion:
Permissive folersnen/Limiting vebues:
Test resuftaRamerkes:
L1272 b= Thiashold
Test condilon:
Teat rosubwRemerka:
LT3 K Thresheld
Tesd eondtion:
Test tesubalRemarts:
11274t Tima dafays
Teal condition:
Fest veles:
Petmiisatve tolerancelt imiting alsies!
Test rasuheRainahs:
14225 K Time delays
Tes] condition:
Teai values:
Pemilsshm tdamnoafl Imiting velues:
Test resute/Remerks;

‘edder 1o the Mherom cperating Umes
Bartszle

1542 1% of seking vatus o 10 ms.
Bl 1% 10 am

10000 Y = Vo, = 3500600V
bl = 0.5 % of sefting valie or .05V
= 0.5 % of seting vatuo or 205V

10 %= 12 < 500 %
cenfinmed

A% ter 0%
confmed

£dded 19 the hérent opesating mes
Ga<T<20e

Fhe 1% of pelfing vatue or 10 ms
Wel%oaiom

dded ta tha inharant epereting mes.
037203

Bl 1 % of sering valio or 10:ms
B b e 10 ms




SIERMENS TYPE TEST Edition 05 SIERMENE TYPE TEST Edition 05

Energy Managemanl Data 2016-47-22 Energy Manngemenl Date 2018.07-22
Digllal Grid Bay Conlrot V07,30 Reoport  TS0718-0048 Dighal Gric Bay Control V07,30 Report  TEO716-006
Shaat BG5 Sheat 056
Summary Summary
113 Suporviaion Functions 144 Ancitiary Funstions
1434 Voltage-transtormer cireul{ breaker t441  Logbuffare
Purmlssiva tolernaell smiting vk funct. ce, 10 il 19401 Qparstienatleg
Test renute/Remarks; Funcion cesibst Parmissive toleranes/l hriting values: FuescL, azc. to manual
1132 Gumeii-bolance suparvision Tost resuksiRenerks: Funatisn comact
Parmrilsshe toloroma efLriting welses; ke, ace. o manusl L1442 Faultiog
Test resuhs/Romarka Function camect Pestnisaive tolerancefLimiting vidlies: Funel. oce, {0 manea!
1133 Voltege-balanca suporvision Tt reulteRemarka: Funatl et epplcalée tor F KEBS.
Pemssia toferancalLiniting waliros: funat. e, to manvd 1413 Ground fault tog
FrstreautisRemarke: Funglica cofrest Pormissive deransefUimiting vofuss: Fimct bos. to manual
1924 Cusrent-sum supsriston Test resufis/Remarka; Fuition comect. et eppfeable for Fouk Recorter THERS,
Permissive toleranes/Limiting values: fanet, 0ce. 1o manuad 1442 Faullrosording
Test reusrRomarka: Funation comeat Pecmisahié ldofnci/l briing valen; Funct. sce. lo ranual
4434 Vollags-som auprrybsion Test dcURsRmarka: Function coitest
Pearnlsalya tolermeed L imiting vols: [ L3 Daweandlime
Tt tesulteemarks: Fumation cotrest Parmissive kdermncsLimlting veluea: Funet. ace. o manuzt
138 Mersuting-voftage Fallure (Fuse fadiurs monitor) Toat reavita/Remnarks: Function comect
Permissiva ibecans i ming Volues: funct. pec. to manuz 184 Selting proup ewttching
Teat resulsRenmmha: Function comect Pamissive lofernnc ot miting vefues: Femct aeo. to mesugl
1437 Gurrentphose rotation supsivision Test resufsiFlemizha: Funsti et pppfeabla for THESS.
Petmizsha tolermncalL briiing vohues: fimel. sag, 10 e 1445 Tost functions
Tent resuReRemarka; Fumetion ecnitet IRTIX] CB tripping test
LI38  Vobage phase ratallon suparvision Test eandifon: iva Sippieg of CA
Pemisshis ldarme efl imiting values: e, ac. to manual Penniashe tolorance/Limlsing values: Funck ene. dn mans
Tt resuta/Renserks: Funation comeat

Test resyiltafRanorks: Funatlon eorest Nol wppficeblo for Fau Recordu TRERS.

1438 MYG TAp clrcult suparvilston 11452  Testravord

Testeendtion: N;xmbe}t:ip alreuit; | tod Pexmissiva {eleranaelt imiting vaile: Funct, &6 ta mauat
Operstion mode; with 1 < 284
Tesst mutis/Remarks: Funeson eorfeet
Perminshe lolermnce/bimivng values: funct. Boe. to manzy
Teat resusiflomma: Feetion soqeet

e

SHERGERS TYPE TEST Edition 08 SIEMENS TYPE TEST Editln 08
Da

Enorgy Managament Bate 2078-07-22 Enargy Menagemanl to 20M6-07-22
Diglta] Grid Bay Canirol V07.38 Report  TS0716-006 DigHal Grid Bay Confrol Y07.30 Repart  TS0718-008
Shuet 8-87 Shest £-68
Sumimary Summary
115 Dperational Meassred Valuas 1154 Voltages
1454 Specifisstions Teot condian, \ollags Rangs =200 ¥ {aes.)
- WGHEN 00255, Annex A, B Secondy reted witnge 100V Ia 125
1452 Cuments, instemont tranaformers Heasaring Renge: {15102} Vs
Teat candition: Tumiond mnpe =40 bt quumc{‘zwge'
lawa=GCE: 48 Hzto 51 He
Nermlrad range 1hsh fawa=BOHz 58RIz
HMezuiing rnges B0 1.8) by Teatvaluen: Vi Y. Ve, Vit Vi, Vealn §¥ (prim). in V {sec), % of Ve s
Frequency rage - . . w .
[l fink R, Permissive oL imlting velues: 0.1 % of the messured valus i the sbove mentioned tariges

Tt vaties:

Permiaskia toleraneoLimiting veluas:
Test resutis/Aemerks:

Fest cuncition:

Test valyes:
Petmissive toferancelinitiog vl
Test resuta/Resracks:

imea=G0Hz  BIHztaBIHr
il doa By dn A tprim, A mes), % {od L}

<01 %l Vel in the shave
0%

Frequency tonge:

lra = SO Hat 404z toB0Hz
e 80 Hr: B0z to F Hz

Tt e 34 I A frked, & 962, % (o Lavch
0.9 % of the mezmured valus 1 the sbove twsntionod renges
£03%

1152 Gurronls, protecton-ciass tranaformers

Teat eencition:

Test values;

Perizatva tolarenca/Limiling valies::
Tost resuheRemarks:

Test canddion:

Fesivalvm:
Permissive totsrane ol idting velues:
TestitshsiRomarks

* for moduer device anly
 for ne-modutar devica cnly

Cument rangs <180 by’ <50 b
Meorminal renge tA5A

Memsing ranges. [STETS
Frearency mgs:

ToeaTSOHZ 49 HzlastHz
fiaet =100 Hz: 59 Hz 1081 He

B ke, Bl A 4p, A foc, Sl b
501 %ol vElLe In the Eboy
1% of the measured value

Frequency range:
toa= S0 HE: 40 Hz toBD Hz
Tt 89 H: 0 Hz o2 He

b e o B A {prim), A feach % fof
+0.3 % of tha mezsured vallss Iy the above mentioned ranges
$03%

Test ufia/Rameia:
Test eendition:

Teat ks
Perrrisshva tolorar et imiling values:
Test remtifteSRemania:

1465 Phase engls, cumrent and vaifage

‘Test condilon:

Featvalues:
Pecissho lolwmnca/LimAing vilos:
et reaua/Ramerka:

1458 Powar, mtlngs
14564 Active Powsr P
Tea! condiiea;

Tesl values:

Pemilasive tdodincoLimiting vafues;
Foot resulisfemacta;

Teat condron;

Tes vohies:
Permisaive loterncelL bt valos:
Test resuhaRenaha:

L01%
Erequancy tmge:

fuw=50Hz 40 H2taBOHz

huss=BOHZ S0 H2te o bz

Ve, Vo Yo Van Vo Voa I KY (prirm), n V (e}, % of Vs
2.3 % of tha massed vabon in the sbove menioned rmpr
D3R

Lred Vi

Froquency range:
oea=S0HD  4T.SHLle 626 He
b= B0Hz  ST5Hztodr5H2

{operctivo ranga 10 Hz (0.8 Hz wih higher toleranaes}

F fia-bol. 9 therle). ¢ {l-h In *
® VaVeh, @ {Varch p VWb i

Corany 50278 by
Voitega 02T AV
Curpenty <02 Hiny
Votaga 02T AV
W vecondary

Mesuring Rangs: focmg| 2 0.0%
Vekage Renge: {810 1.2} Voo
Curren ranga: {01 10 23 nted
Frequency 1ags.

fues= 50 Hz: 40 Hz 1o 61 Hz
Toies =60 HE: 58 Hr b9t Hz
PP Po. PG W tsscandary}

£03 %ot th E

R Y

Frequency mnge:

Fwras S0 H2: 40 Hrla0D Hr
hea=88Hz:  BHute FOHz

PLPw P, P o W (scsondary)
15 % of the messured velue In the eixns meaboned ranges
S05%




SIEMENS

TYPE TEST Edition 86
Ensrgy Mansgsmenl Date 2018-07-22
Digilot Grid Bay Controt V07,30 Report  TS0716-006
Sheet 8-68
Summary
14582  Resetve Power Q
¥ mat condtion: VAr seend
v R fomes] 2 0.934
Valtegs Rengo: D010 1.2) Vg
Cument mngs: {410 2 b
Frequency range:
Ha: 48 Hz 4o 61 Mz
0 Ha: 56 Heto81 Hz
Test vialuos Q, B4 Q. OC I Vi {zecondany)

Pormissive toleransefLimiting values:
Test resulaR ek

Tt values:
Penmisshia teomnce/Limiting vidue:
Test retitaemenka:
11583 Apparemt Prwer §
Test condition:

Teat vates:

Permiashis tdomncellmiting velues:
‘Test bemima/Aemerka:

Test candtion:

Tost walues:
Pemiaahi leranceL miting vehpes:
Teat resubtaemuorks:
1457 Froguoncy
Test eandition:
Test vahues:
Pemisaiva tolemnce/]imlting values:
Tost reauts/Remrks:

=% % of the measured valua b 31 obova mendioned rrges
1%

Froquency Enge;
fmes= 503z 40 HZ10B0Hz

ter=B0Hz  EOHzOH:

Q. G . O In VAr {secondary)

% 15 %ot th inthe sbove
Z15%

VA seneridory

Mezuring Renge: (001 102} 8rsy
Vaitogs Range: (080 1.2) Ve
Curent range: 101102} e
Frenuency range:

fonr = 50 He: 48 Hz ta 51 Hr
fores = B0 HZ! BaHz o B HE
5,85, Sy §¢ n VA (seoondy)

08 %o fniha show
<034

Vroquency range:

foeg=50Hz  40Hz1080HZ

Loy mBOHY  BOHZInTOHZ

5. 54,81, $G In VA (secodary}
0.5 % of tha menstred vafun Inthe sbows intetioned mnges
5%

Froaquency renga
HinHz mt by
£ 20 mHZ i 116 r80ga fauy 210 % at Vs kg

% 10 iz I the mnga fres £10°% al Vong tois
foperaiva tangs > fuus 10 % wih highas lalerances)

A0 Hz fa Bl Hz

SIEMENS

TYPE TEST Edillon 08
Energy Managomant Date 2016-97-22
Dtgitat Grid Bay Confrol Vo7.30 Repart  TS0718-008
Shest B-78
Summary
116 Inletfacas

1484 USBintariees (frant pani}
Peitlsshea tolermnosli bnéting vahsas:
Test sl SsRemarks:

102 Integrated sthormol Intacfeca {ronr)
Permissive teferancelLimiting unlyes:
Test results/Romarks:

1483 Systeminterfaces

11631 EEC BOETOE163
Test valuea:

Pormissive tolesance/Lmiting vefues:
Tes1 renulia/Remarts:

114832 BOBTO-6-104
Permmissiva lolermncel Inkfag volues:
Fest st s Remarks;

LE3 DNPID
Teatvoluan:
Pormissive toleresLimibing valuea:
Tesd resubaiRemearks:

11834 FEC 81850
Penplysive tderancet Bvling vofuns:
Test reznilte/Remacha;

1484 Tims synchronbatian
Tesd conditicn;
Parmissiva telanane o hsling values:
Yeat resutsRantahs:

4505  Proloction Inteclacex
Testwalues:

Pesrisalve tolerancelimiting valwe:
resubisRanark:

1168 Phasor measuremmont unk UL}
Permizaiva tolerancell, bhltlng values:

“Templ resista/Remarka:

Finet. ace. o menus

Funotion comeat

Frenct, erre, to mancal
Fusetlon corrost

RE232, RE485, LWL
Fanel. eee, 1o manuad
Fretion cosct

Funet. ace. to penug

Funstion comest

RS485, LWL
Fimict. 8¢, o manual
Function cormst

Fonct. sec.to nmau
Funiction comect

IRIG-8, ICFYY, sNTr
FuncL aes, to manud
Funatlea conrett

Fleshemeount housing
Surlneo-meuriing feusing

Funed, ner. to menusl

Fuwlion comeat

Accuraty ascexding ta [EEE STD C37,7116.1 {ctass P}
Accurazy ercrdingto [EEE STDC37.H8.1 (olosa M)

Function conea




funefiansl fes! | during ramp B5'C to +75°C

Test Blate:
Test passed

Undercurrent protection:
Tast Sattings
Rampad Quantflies

A 2 B Mopnilude

Ramp
Slates

Test Module
o

OMICRON Ramping Verslon:
Yost Start: FHMAEIONE  TAIT08 TestEnd:
Gsor Hama: Masagar.
Compary:

Test Results

Assossmeni Resulls

EECELY]
20-Mni-2015

(LT LT

e v Fetatd 3 5

Test Stalo:
Tesl passed

Overvoitage protection:

Test Settings

Rampsd Quanltitlas
VLIE; L2 LAE F Magnituda

Test Modute
Nome: TARCROM Ramping Vursion:
Test Stast: 20-44aE2016 1437226 TostEnd:
Usortama; Marager
Tompsy:

Yesl Results

Assessmant Results

functional fest  dutig Fatrp -25°C ta +75°C

Dovise:
Memeldosciption:  FUT_pr anunclarer:
Devica fypa: TS Bevice address: 172,18,60.7

SarisUmodal nimbar  BALL10007158.

Hardware Configuration

Hardware Checic

005R
280232015

14:37:34

Petommad Al Fosyli Powhis

IBARG1E 10:26:03 AN passad

L

Overcurrent protection:

Test Setlings
Ramped Quantfies
Vi3 L2 B3/ Magnivds

Test Module
Namea;

GIICRON Remplitg Vemlon;
Test Start: 20Makz015 1407:53 TestEnd:
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TYESHMNA FHE WORLD
FOU TOMORROW

TESYING VHE WORLE
FOR TOMORRIV

71 Bpscimens

Siptotec § Platform; selecled ELT's, 3 devices non-modutar {ight) and 4 devices modular,
manufaciurer; Sismans AG {lor dedalls see Tabls 1}

Cuslomer, ’@3 Docsenmnzans] Lob #15F Aok Syctem Terteny Srobl
Slemans AG . Wabierleaw-liog 7
Energy Managemeni Division / Energy @:’ Faiedtslab $6781 Heaesgsdoed [Gemant
Avlomalion f Produkis I EMEAPRO DS 2
M. Eckeifann e fen 148 1232 gtz
Wemenwerkdama & . Fan 1450007 48587 15
13628 Beriin A ]

worrsgtiotn de

IivrElibrds
Tast Report No. PE0-15-1181_1-en-Rev-02 Enviranmental Tests
Qrdar No.: 50-15-0191 This repont includes
Date: 12102015 11 pages + 1 altachmenl
Tast anginast: W, Utzba
Bocumenletion: fafhh phone: 03302 48962 50

Dalivery date apecimen: 050812015

Testdate;
Specimon:

Ralevant spocliication:

Objeative:

Resulis;

s
Rifa Firster

Environmantal Lab

0052015 unlil 3110712015

Siprotec & Plaliorm {selected EUT's, 4 davices non-madular (light}
ahd 4 devices modular, manufeciuzer; Slemens AG {for deteils ses page 2}

—Tesl Biy Dry heat for non heal-dlssipating specimen with gradual change
of lemperaiure accarding lo DIt EN 60068-2-2 (edition 2008-05)

- Test Ab: Cold for non haal-dissipating spstimen with gradual changa of
lermperatute ecoarding ta DIN EN 80088-2-1 (editlon 2008-01)

—Tesl Nb: Chahge of temperawie with specfied 13le of change acconding o
DN EM 600G8-2-14 {edftion 2010-02}

-~ Tesl Gab; Damp heat, steady siate actording 1a DIN EN 60068-2.78
{edition 2014-02)

— Tesl Db: Damp heal, eyclic (12 + 12-hour cycle), variant 1 according lo
DIN EN B0068-2-30 {adiion 2006-06)

-~ Visuat Inspection

{for datalls sse pags 2)

Proof of Ihe elifnate stablity and opefahlliw of Me spetimens al tha
conditions Mmenti In the relévant sp

Tha devicas ware iested according (o the refovant specHicallon. The
operability of he tested devices was enswred before, during end atter sach
exposire. No sigaificant changes vere detected In comparison with the
Inflial state of the spacimehs (for datails ses page B).

The tesuls reler ooty I the spacimans sbova mentoned.
This Yost Report must atays bo coped exiirely. Any capying of exificis 600 pubsication toqulie tha priot consent af the Laboratory.

Page 3 of 11 10 tast report Ho_ PS0-t5-0101_t-enfav-02

B

TESTING THE WORLD
FOR TOMORAOW

I

R

S

Tabls 1; Spacimen

Spostmen No. | Long Gode Serai Mo, | W-MODULES | SariaiHo, PCBA Part o
50-16-0191
[2avica Type)
hoi moa‘ufer (!ght}
TSI TARA. | EWIAT0001134 HE1409009568 | CR020TA G0IB2T12
AAD-DAAAAD- 0 BF1409058B01 | C5A207A 6018520 1
euTs ASD311- PEi0t BF1409004929 | C5020TA 6018101 1
ez 13111A- 10110 BF1409026734 | C53207A E0161D 1
CABOOD- USART-AC-ZEL | BEJAUSDIB0U5 | CE3207A 6028150 1
OB0ARO- USART-AH-1EL | BE1405083560 | CS3207A 6028160 1
HB18DE-JAD
7SIBZOAAA. | BMTATOR01186 | GRI00 BF 1408045566 | CE3207A 60182712
ARD-DAAAAC- o102 BF 1410056082 | C53207A 801620 1
uts AZG211- Pa10y BF14080B4668 | C53207A 6018100 1
i 131 1A o110 BF1410004022 | C53207A 6018810 1
] EAENDO- USART-AE-2FC | BF1407054446 | C53207A 6028180 2
DOOARC- USART-AE-ZFQ | BF1407054453 | C53207A 6028180 2
HB1802-tA0
TUT&2 DAAA | BMIE0300Z065 | GPI0E BF1503050504 | C50207A EOTB271 4
AADDARARD- iotoa BEM05035077 | C53207A 6018636 1
sura7 | ATT- Fs101 BE1503076928 | CE3207A BDIE101 |
134114
T8 | pamago.
000ABD-
| HC1BD4-4Z0
oddlar
TSLA7-DAAA- | BM1410002168 | CP2G0 EF7410039323 | CEaz07A 60182114
AADDARRAC- 10208 BF1409021605 | CHAZOTA 6016380 4
AOT215 3201 BFH0BD20577 | CHA207A 6DIBT10 4
13114 0230 BF140B00003 | CHAZ07A 6016620 1
DBACAC- 10211 BFHUS0Z1537 | CE3207A B01B410 2
EUT-7 DAGAAR- 10209 BF 1406020870 | CE3207A 6018390 4
[SLE7] | CHiBAZ: €8202 B 1azsA75ET | GE3207A 60181203
LAOCLO- USART-AD-1FQ | BF 14000226156 | CHI207A 6028100 2
CJOBBZ ETH-BA-ZEL BF1408066U33 | C53I207A 5028100 1
ARC-CD-IFO | BF 1409038336 | G53207A 5028342
USART-AG-ZEL | BF1410021252 | GESZ07A 6028150 1
ANAI-OA-EL | BF1400052820 | G53207 6028300 2
THI08-DAAA. | BM1410007763 | CPRCO BF{408068474 | C59207A 6018211 4
AAG-OAAAAD- 10202 BF1400069506 | C3207A 6018320 4
AGOTI1- 201 BF140B060302 | C58207A 60181114
121118- 10505 BF 1408056661 | CE3207A 608350 4
ARYOAA- 10204 BF1409007513 | C2207A 6015310 2
CAVAAD. {0207 BF1406060783 | CH3207A 6018370 4
EUTS cBaBAL- cazo2 BF14DG087546 | C53207AB01B1212
EMose] | GEOGDO- ETH.BADEL | BF40D0BGSMD | C53207A 6028100 1
coonat USART-AY- BF1410025921 | CEO207A 6028110 1
2ADFO BF14D8021790 | C5320TA 6026230 1
USART-AG- | BF1410025561 | CEO207A 6028130 1
1DFO BF1410021384 | C5A207TA 6025300 2
USART-AV-
2ADFG

et

e,
e
S

!‘1 tolerd roport Mo, P60 160101 _1-en-Reva?

TESTING THE Wollid
F0H TOMGRAOW

Epacimen Na. | Long Gode SaveiNo, ] HW-MODULES | Eorial o, FGBA Fart o,
50-15-0184-...
Devico Typs]
AALCAGEL
TUTAS-DAAA- | BMI410002(74 | CPIND BF1410035183 CHI20TAE0IB2T14
AAG-DAAAAD- 0203 BF1410021088 CEI207A 80183230 4
AZOTIE P320% AF1400068300 C52207A 80181114
EUT-11 121H1A- 10208 BF 1409058725 CHIZOVA ED1BIGTA
[FUTa5} WAEODD- 0218 BF1304030218 CEA2OTA SO1BASH D
COOAAD- USART-AW. BF1410035854 CE320TAEDZA1IN
CCIBAL- 2L0F0 BF1407054457 CEI2NTAEOZB G2
CFOCQ1 HSART-AF-2FQ
THERSDAAA. § BM{410001321 | CP200 BF1403088462 CEIZ0TA BOMB211 4
ARD-DAAAAD- 021 BF1409021842 CEIZOTA BR4{0 2
ABL212 PS20f BF1408020560 | CS3207A SHMBTI0 4
curis | 231128 cazz BF1302687554 | CHSZUTA BO1B1R03
ABACAL: ETH-BA-ZEL BF 1404080215 CE3207A 6028100 1
RESSL | cagaat- ETHBAZEL | BF1200089607 | CH3207A B028100 ¢
CLOBAZ-PR2 USART-AC-2EL | BF1410021355 CH3207A 602B150 1
USART-ABAEL | BF140G083526 | C53207A GO2A1E0 4
ANARCA-4EL BF 1406050564 C53207A BO2B300 2

2 Rslavani Specification
21 Exposures

241 Tesl Bb: Dry heal for nan heat-dissipating spscimon with gradual changs of lamperature
according to DIN EN 60268-2-2 {ediion 2008-05)

temparalura;
duration of the tasl:
operallan slate:

{(+85 £2)°C
16 hours
on

2.4.2  Test Bb: Dry heal for non heat-dissipating spocimen with gradual change of lemperalura
according Lo DIN EN 80066-2-2 {edilion 2008-05)

tamperaiure:
duration of the lost:
oparation siate:

(70 £2)°C
85 hours
on

2.4.3  Tesat Ab: Cold for non heal-dissipaling speciman with pradual changs of temperaturs ac-
cording Lo $IN EN 60088-2-1 (editfon 2008-01}

temperature:
duralion of the test
oparation state:

{-25¢3)"C

2+14 [editlon 2010-02)
fower lempereture:

highar lempaeraiura;
Bxposurs hme:

rata of tamperature change:
numbar of cysles:

dusation of e lest {folaf):
operafion state:

(261 3)°0
(#7522} *C

215 Tesl Nb; Changs of lamperalure wilh spacifisd rate of cha

3 howrs at lower [ highar lempsraiure

6,33 K./ min

5 eycles (sach 16 hours)
aoh

on

according to DIN EN 60068

246 Tost Db: Damp heat, oyelic (12 + 12-hour eyclel, varlant 1 according lo DIN EN 65068-2-30

[{edlition 2008-08)

lower femperalure:
highar temparature:
number of cyclas:
duration of the Isst (tolal}:
operalion stale:

(258 N"C refative humidity:
{65+ °C refative humidity:
6 cyclas (each 24 h)

t4dh
on

95% ... 100 %

90 % .. B6 %

247 Tosl Cab: Damp heal, steady slats according ta DIN EN 60068-2-78 {adiion 2014-02)

lemperalure. {40+ 2)°C
refatlve humidily: {854 3)%
duration of the fesl b6e
oparalion stal off

22 Evalualions
221 Visualinspaction

Examinalion of changes In relation to the tnltial slats of the specimans,

222 Parformance tests

The operabllity of the davicas befors, during and after the tests will ba checked by the ouslomsr Tho Jife
conlzcts of sll devicas must ba monllored to detact possible switching operations,

3 Tastprocedure
341 Tusl equipment

‘Tha last and measoring Instruments as weli as the calfbration slalus were checked before using,

98 hours
on

21.4  Tost Ak: Cold for non heat-dissipating spacimon with gradual change of tempeialure ac-
carding to DIN £N BO0BE-2-1 (adition 2008-01)

tampsrature;
duralion of the lest:
oparafion stala;

(doz 3C
18 hours
an

Tesl equipment Inv. o,
Climate fost chamber CW-B0/85 CTS-15 7693 1262
Cliraate tost chanrber CW-B0/13 CT8-13 7002 8235
Clmate tos! chamber C-70/100HS CTS-1 76563 0770
Muitimeter Fluke 78 7050 8300




TESTING THE WD
IR TOMORROW

Page & of 14 o test regeat Mo, PEI-15-0184, b-enRevwlz

3.3 Tasl sequan:

The tests wers camisd out in the fallowing ssquence:

TESTING THE WORLD
FOR TOMORRGW

Pos. Exposura Test chembet

1 Tost Bb (Dry heat} acc, o clavsa 2.4.1 CT816
z Tast Bl (Dryheat] ace, ko clause 2.1.2 CT515
a. Tost Ab (Cold} acs. to clause 2.1.3 CT516
a4 Test Ab (Cold} ace, o clauss 2.1.4 CTs-18
5 Tos! Nb {Change of temporature) ace, to alause 2.1.5 CTE16
6. ‘Toel Bb {Damp haal, oyolio) aca, lo clause 2.1.8 CTS13
1. Tesl Cab (Damp heat, sloady state} aco, to clause 2.1.7 CTS-1

1.3 Tostsatup
The test selup of the climate and tasts is shown in 1hs following Rgures.

fig. 4

tost satup:
speclmens I the climate test
ohamber {CTS-46)

fig. 2

tesi satup:
spacimens in the climals test
chamber (CT5-1)

REMEESAQAE0_FOLH 1638

fig. 3

lest satup;
monitoting of ihe lifa coplacts

ASTOERNTEND_Fo00T 1835

.4 Exposure dlagrams
The siress sequences of the climate tests are shown in the fallowing diagrams.

Nole: the abrupl tempereatura rizas at the end of some exgosures wera ceused by opaming the chamber
door while performing functional tests.

P

TESTIND THE WORLD
FOR TOMGRROW
Pags T of 111 tast report No, PEO-15-0101_1-an-Rew-02

i -
7 yies: 201

Diageam 2: Stress saquence of {he climete lests recording to clausa 2.1.3 and clausa 2.1.4 {last Ab: Cold}

Diegrem 3; Sirees sequance of lha ofimate test accarding to clsuse 2.1.5 {Test Nb: Change of temperature}

TERTHNO THE WOKLD
FOR TOAMQRROW

100,0 ¢ 100,0
j T
0,0 - 80,0
'
T { g
L O MR EELL ALl R 608
z H 3
. F i E
H i H
£ 400 3 400 T
z H 3 3
H 4
H H
R AT B o ---i 200
: P
00
12,615 18645 25615 1715 10TI5 17735 24735 30718
—— temperature fmust valoe] ——temparatere {actusd vatue}
eeh tumidity [must value] —— red. Humidity factoal vatue)

Disgram 5: Stess sequence of the olimats test sscanding ta slatise 2.1.7 {Test Cab: Damp heat, steady state}
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Page P of $1 iotest teparl No PEC-15-0151_tenfov02 (“Ib}‘ Pape 16 ol 1ita fﬂl report Mo PE0-15-01814_{-en-Rev07

4 Rosulls

alaze [V}

4.1 Visual inapeclion

No significant changes were detected in comparison with the Infilal state of the specimens al fe lnspec-
Hons afier the Individual tests.

4.2 Perforinanca lests
Operating Modos:
1. Alf Protection functions (trip at £ 5 %} were continuously aclive on alt devlces,
2. Belween the devises ELT-8 and EUT-7 a gopss communlcation {IEC 61850) was continuousty
acve. The max. monflerng Ume hars was 2000 ms.
3. Ondavics EUT-13 (KE85) the confinues fault recordar function (t secand Interval) was
permanand actlva,

Functional tast.
1. PBefora and afler sach lest cass a functionai testwas reafized by the cllenl for each davice,
2. Before and sfter each test the eparational log of every device wars checked.
3, [luring all tas!s In oparafing mods the Be conlasts of all devices ware manttorad (sae Plagram &
lo Dlagram 8}, Fhe voitage curves of oach davice are shown as blue finas {superimposed). Mo
poaks (swiiching oparations} wers detscied.

For delslis sse attachment 1. Blagram 7. MonRoring of ifo centacts dufing tha ciimatic test accorting ko clausa 2.1.2 and clause 213
ftest BE 70 G/ lust Al -25°C)

i 1
= i ; ThE '
g : : 1 F Y g =
g : ' B H 2
H : ! H LI ¥ b
i i 3 £ L
£ ? f e i i H #
i : i H ! i
5 e L Faad
; ! :
| H : !
! : ' i
. : : ! 1,
i h :
: : : ; i ; H
H I ! i ' H '
gl i b 1 1 «‘ E i
1eon I;\i b T e kY5 b "o

Diagrar 6: Monitaring of fifs contectz during the cimaliz leet sccording to dsuss 211 {test Bb {85 °C) Diagrarm 8: Monilodng of ife conlacts during the cimatie test according Io clatss 2,1.4 and efauss 2.4 6

{test Ah 40 °C ftest Nb)

Attachmen! lo Test Reper! No, P50-150181_1-Rev02-on

Functional tost { dry heel +85°G
TESVIL THE WORLE

FOR TIHACREOW
Pegs 11 f 1110 lest repar Mo P30-15-031_1-anRev-02

Test Object - Device Settings

£ £ Device:

g i Numeiteselition:  EUT_7 Manfeclurer  SIEMENS

H H Devien type: T Eravice address: 172.96.60.47
¢ Seilmodol dunben  BAISI3002655

Hardware Configuration

Tast Equlpmaeni
Hardwars Check

sriormed At Fasuit Potelis t
TS5 1106d_ Paseed 1 H

Overcurrent Protection:

Test Settings

Rampad Quaniflias
FL1:L2; 107 Magnitude

Test Medule
Hniza: OMCRON Ramping Varsion: 005K ¢
Test Slait: o Makedns 143840 Test £nd. OTHAabZDIE 113566
Usar Hasmo: Manager
Company:

T
e

Test Resulls

F i
L

55
et

U s

Aszessmant Resulis

oot

e
e,
ke
iy

e

e,

%?E
=
ES
Wgaﬂ.
32:
e
=

e,
i

e
Pl
S

Tes! Slate:
Tes! passed

Undercurrent protection:




funclionat tast 7 dry hoal +85°5 funcyonat fam / dry eal +35°C

anpnd Quanllliss
Test Settings § \j\“. L3 fbdngtitude
Ramped Quantiffas
LY L2134 Mngnituda Tesg adute
i CMCRON flamping Varsion: JO0SR
Ramp Test prat OMEFZDIS 113020 TostEnd: o7halZ0M6 {13631
States Usgs b shzragar.
Compuany:
Test Module
Kormo: OMECRON Reaplog Verslon: I005R Test Results
Tost Stait UIMETOTE 1128004 Test End. D4GkI0tE 113813
User Noma: Hianager: Assessment Resuils
Compaay. E: et Tk ol av. fssass et H
1.050 A rowm 0,80 mA me l» En.mm; ‘
a
Test Results B T e Vet o Nat svseastd
Asseszment Results
Fomal Exac, ]
5 Tost State:
Arstsy |+ Passag | n. Faied o . Noleisessed Tosl passed
Tost Slate:
Tast passad
Undercurrent protection:
Test Object - Device Seltings Test Settings
Rampad Quantitfes
1Y L2; 3 1 Magninde
Davice:
Mame/dascrglon: EUT_60 Wamdociuser; SIEMENS Ramp
Davics yne: TS0 Dewicn addiess; 172,16.60.97 States
Setinfhaotis number,  BAT410001 53
Test Modute
Hama: OMIGRON Ramplag Varsian: 300SR 1
Test Start: 072£I0E 14:08:37 Tust End: D7Hal2015 113650
Hardware Gonfiguration Usar Hama: hstsiger.
Compeny:
Tost Equipment
m Test Results
EMGiterks, F2EIR— %
Aseesam

Hardwara Chaek
orlaniad At Foault Totolls
7.05.7016 11608 pased ¥

Overcurrent Frotection:

Test Settings

s
v

s,

)

£
i,
fanclitsal tost £ dry haat +85°€ funatlunai st/ dry heat +254C
Tasl passsd Test Results
Assassmsnl Flasull.s
lom_ | Jrais Pas. Pissess  Jract
B¢ B0V 510\.' | 00y ||ooo\.' rocnmv g 2 0 ms

Overvoltage protection: Rive v oPated . Faned .
Test Settings
Rampud Quantities

W L+E: 126! E3E { Magnitude Tesl Slate!

Test passed

Test Modide

Nama: DHECRON Remplng Version: 2005R 3

Tost Stort: AMEONE 113856 TestEnd: 44hI06 THIT03

Usar Nama: kdanager:

Compuny:
Test Results
Assossmant Rusulls Test Ohject - Device Setiings

T

RESY TP x.fmes o Deviaa:
Namefdoscrien:  EUT_O5 Monuactusr.  SIEMENS
Devica typa: THI82 Davise sddress: 172.16.60.5

Sark¥modat number.  BM1410801136
Tesi Slats:
Fast pacsed

Hardware Configuration

Test Equipmenl
fupo ____ BodsiHumber ]
Hardware Gheck

i Ecﬂomvd AL Famult et |
;‘::\LE: gﬂgzuus 7.05.2015 14:36:20  Prssad | |

VLEE L2, L3 °E f Mngaltude

Undervoitage protection:

Ovearcurrent Protection:

Ramp
Slales Test Setlings
Ramped Quariitias
1LE;12:184 Magniluds
Test Module e Gt
Mame: OMICRON Remping Verslon: IBASR t
Fest Stent: BIHIsR2UHS 112740 Test End: ar-Mul2014 113708 Test Module
User Name: Marnger: Karse: CMCRON Ramping Varslon: 20058 1
Conspariy. Test Slart: O 2016 F1:A7.24 Tast£nd: DTMaFZME 110738
Usar Name! Managar

Casmpanys




Aiietlonal 1961 ey haot +85°C

Tesi Results

Asssssmenl Rezults
Ramp 3

TFes!| Stale:
Tast pussad

Undercurrent protection:

Test Sellings
Ramped Quanlities
1634213 Fedngriude

Ramp
Statas

Test Module
Hame:

: OMICAON Ramping QA0SR 3

Test Stast: BYMel0i6 110742 TostEnds TS 1ATES
UserNama: Manegar:

Company:

Test Results

Assassimant Results

Fesi Slate:
Fast passad

Cvervoltage protection:

Test Setlings

Ramped Quaniities
VLi-E; 2 L3E f Magnituda

furiond test f dry heat +B5'C

Test Object - Device Settings

Device:
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Functional description of SIPROTEC 5 System,

Application sheet of the Input and Output Modules of the Modular Devices

Module Functional description

PS203 Power Supply Board for the 2™ device row, {DC: 24 V/48 V or 60 V to 250 V
and AGC: 100 V to 230 V), mounted in 1/6 19-inch size housing

CB202 Plug-in module assembly, including an additional power supply, (DC: 24 /48 V
or 80 Vto 250 V and AC: 100 V to 230 V), mounted in 1/6 19-inch size housing

10201 Input Qutput Module, 4 current inputs, 8 binary inputs, 8 binary outputs,
reduced assembled variant of 10202

10202 Input Output Module, 4 current measuring inputs, 4 voltage measuring inputs,
8 binary inputs, 6 binary outputs, mounted in 1/6 or 1/3 19-inch size housing

10203 Input Qutput Module, 8 current measuring inputs, 4 binary inputs, 4 binary outputs,
mounted in 1/6 19-inch size housing

10204 Input Output Module, 10 binary inputs, 4 binary outputs, 4 power relays
for controlling 2 motors, mounted in 1/6 18-inch size housing

10205 input  Output Module, 12 binary inputs, 16 binary  ouiputs,
motinted in 1/6 1%-inch size housing

10206 Input  Qutput  Module, & binary inputs, 7 binary oufputs,
mounted in 1/6 19-inch size hotising, reduced assembled variant of 10205

10207 Input  Output Module, 16 Dbinary inputs, 8 binary  oulputs,
mounted in 1/6 19-inch size housing

[0208 Input Output Module, 4 current measuring inputs, 4 voltage measuring inputs,
4 binary inputs, 11 binary outputs, mounted in 1/3 or 1/6 19-inch size housing

10209 input Output Module, 8 binary inputs, 4 High Speed Outputs,
mounted in 1/6 18-inch size housing

10211 input Output Module, 8 woltage measuring Inputs, 8 binary inputs,
mounted in 1/6 or 1/3 18-inch size housing

10212 Input Output Module, 8 binary inputs, 8 high-speed transducer inputs
current/voltage, mounted in 1/6 19-inch size housing

10214 Input Qutput Moduie, 4 current measuring inputs, 4 voltage measuring inputs,
2 binary in-puts, 5 binary outputs, mounted in 1/6 or 1/3 19-inch size housing,
reduced assembled variant of 10202

10215 Input Output Module, 4 current measuring inputs, 4 voltage measuring inputs
(designed for a measuring range up to 7.07 V) 8 binary inputs, 6 binary cutputs,
mounted in 1/6 or 1/3 19-inch size housing

10230 Input Module, 48 binary inputs, mounted in 1/8 19-inch size housing

10231 Input Qutput Module, 24 binary inputs and 24 binary outputs

PB201

Process-Bus Modute, 7 LC Duplex interfaces of whlch 1 is a service port, mounted
in 1/6 19-inch size housing .
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Application sheet of the Input and Output Boards of the Non-Modular Devices

Board Functional description

10101 Input Output Board, 4 current inputs, 8 binary inputs, 6 binary oulputs,
reduced assembied variant of 10102

10102 input Qutput Board, 4 current inputs, 4 voltage inputs, 8 binary inputs,
& binary outputs

10103 Input Output Board, 8 current inputs, 4 binary inputs, 4 binary outputs

10110 Input Output Board, 12 binary inputs, 7 binary outputs

Function Description of Plug-in Moduies of Modular and Non-Modular Devices

Plug-in module

Functional description

USART-xx'-y’EL

Serial communication module, electrical connection

USART-xx"-y’FO

Serial communication module, optical connection

USART-xx"-y*LDFO

Serial communication module for long distances, optical connection

ETH-xx'-2EL Ethernet module, electrical connection
ETH-o(-2FO Ethemet module, optical connection
ANAI-CA-4EL Measuring-transducer moduie
ARC-CD-3FO Arc Protection module

S
T
e
1 2 letters, unique code of the Module in the product code of the device
2 1 =1 channel, 2 = 2 channels
PRUFLABORATORIUM
Document: PRO EMV Laber Strausberg GmbH Page / of
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Appendix 1
List of Test Reports
Report No. | Dated Boards and plug-in modules included
PLE150818 2015-08-17 | CP300, PS201, 10202, 10212, 10251, OSOP
PLE150810 2015-08-13 | CP300, PS201, 10202, 10231, ETH-BA-2EL
PLE141104 2015-01-12 | CP200, PS201, 10202, PB201
PLE140918 2014-09-26 | CP100, PS101, 10102, 10110, USART-AE-2FO, ARC-CD-3FO
PLE140911 2014-08-12 | CP200, PS201, 10202, ARC-CD-3FO
PLE140509 2014-08-22 | CP100, PS101, 10103, ETH-BA-2EL, ARC-CD-3FO
'PLE140415 2014-04-25 | CP10C, PS101, 10103, ETH-BA-2EL
PLE131210 2013-12-20 | CP200, PS201, 10202, 10230, 10230, ETH-BA-2EL
PLE 130921 2013-09-30 | CP100, PS101, 10102, 10110
PLE 130902 2013-09-04 | CP100, PS101, 10102, 10110, ETH BA 2EL, USART-AE-2FO
PLE130809 2013-08-26 | CP100, PS101, 10102, 10110, USART-AE-2FO, USART-AE-2FO
PLE130807 2013-08-13 | CP200, PS201, 4 x 10202, 10204,
2 device row: PS203, 10206, 10209, 10204, 10202, 10230
PLE130601 2013-06-07 | CP200, PS201, 5 x10203
PLE130218 2013-02-27 | CP200, PS201, 10202, 10204, 10211
% | PLE130105 2013-01-11 | CP200, P$S201, 10208, 10215, USART-AD-1FO, USART-AV-2LDFO
-1 [\PLE121008 2012-10-11 | CP200, PS201, 10202, 10202, ETH-BA-2EL
| PLE120903 2012-09-10 | CP200, PS201, 10203, 10208, 10203, CB202, ETH-BA-2EL, USART-AC-
2EL, ANAI-CA~EL, USART-AD-1FO, ETH-BA-2EL
PLE120513 2012-05-25 | CP200, P$201, 10202, 10205, USART-AE-2FO, ANAI-CA-4EL
\ | PLE110825 2011-08-25 | CP200, PS201, 10208, 10205, 10209
. PLE110501 2011-05-06 | CP200, PS201, 10208, 10205, USART-AD-1FO, ETH-BB-2FO
PLE110204 2011-02-02 | Device 1:
CP200, PS201, 10202, ETH-BA-2EL, USART-AC-2EL
Device 2
CP200, PS201, 10202, 10203, 10207, 10209, CB202,
ANAI-CA-4EL, ANAJ-CA-4EL, USART-AC-2EL, ANAI-CA-4EL
PLE110116 2011-01-24 | CP200, PS201, 10202, ETH-BA-2EL, USART-AC-2EL
PLE110117 2011-01-31 | CP200, PS201, 10202, 10203, 10207, 10209, CB202, ETH-BA-2EL,
ANAI-CA4EL, ANAI-CA-4EL, USART-AC-2EL, ANAI-CA-4EL
PLE101214 2010-12-21 | €P200, PS201, 10202, 10208, 10205, 10209, CB202, ETH-BA-2FO,
ETH-BA-2EL, USART-AE-2FO, USART-AC-2EL
PLE101213 2010-12-21 | CP200, PS201, 10208, 10209, 10205, ETH-BA-2EL,
USART-AC-2EL, detached on-site operation panal
PLE100720 2010-07-29 | CP200. PS201, 10208, 10202, 10208, 10205, CB202, ANAI-CA-4EL,
ETH-BA-2EL, ETH-BB-2FO, USART-AC-2EL, USART-AE-2FO
PLE100621 2010-06-30 | CP200. PS201, 10208, 10202, 10209, 10205, CB202, ANAI-CA-4EL,
ETH-BA-2EL, ETH-BB-2FO, USART-AC-2EL, USART-AE-2FO
PLE100502 2010-05-12 | CP200. PS201, 10208, 102089, 10202, 10205, CB202, ANAI-CA-4EL,
ETH-BA-2EL, ETH-BB-2FO, USART-AC-2EL, USART-AE-2F0

—

Document:
ULE150818
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i

abor Strausberg GmbH

List of Standards

Product Date of Description

standards issue

IEC 60255-1 2009 Measuring relays and protection equipment ~ Part 1: Common
requirements

IEC 60870-2-1 1995 Telecontral equipment and systems — Part 2. Operating conditions —
Section 1: Power supply and electromagnetic compatibility

IEC 61850-3 2002 Communication networks and systems in substations — Part 3:

General requirements

IEEE Std C37.90.1 | 2012

IEEE Standard for Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with Electric Power Apparatus

{EEE Std C37.90.2 | 2004

IEEE Standard for Withstand Capability of Relay Systems to
Radiated Electromagnetic interference from Transceivers

Generic Date of Description

standards issue

|EC 61000-3-2 2008 Electromagnetic compatibility (EMC) — Part 3-2:
Limits — Limits for harmonic current emissions
(equipment input current <16 A per phase)

IEC 61000-3-3 2013 Electromagnetic compatibility (EMC) — Part 3-3:
Limits — Limitation of voltage changes, voitage fluctuations and flicker
in public low-voltage supply systems, for equipment with rated current
<16 A per phase and not subject to conditional connection

IEC 61000-6-2 2005 Electromagnetic compatibility (EMC) — Part 6-2:
Generic standards — Immunity for industrial environments

{EC 61000-6-4 2007 Electromagnetic compatibifity (EMC) — Part 6-4:

Generic standards — Emission standard for industrial environments

IEC TS 61000-6-5 | 2001

Electromagnetic compatibility (EMC) — Part 6-5:
Generic standards — Immunity for power station and substation
environments

Standards for Date of issue Description !
testing i
IEC 80255-11 reptaced by Measuring relays and protection equipment —

IEC 60255-26 | Part 11: Voltage dips, short interruptions, variations and ripple on

auxiliary power supply port

IEC 80255-22-1 replaced by

Electrical disturbance tests — 1 MHz burst immunity tests

IEC 80255-26
HeC 60255-22-2 replaced by Electrical disturbance tests — Electrostatic discharge tests
IEC 80255-26
IEC 60255-22-3 replaced by Electrical disturbance tests — Radiated electromagnetic field
IEC 80255-26 | immunity
IEC 60255-22-4 replaced by Electrical disturbance tests — Electrical fast transient/burst immunity
IEC 60255-26 | test
IEC 60255-22-5 replaced by Electrical disturbance tests — Surge immunity test
IEC 60255-28
PRUFLABORATORIUM
Document: PRO EMV Labor Strausberg GmbH Page / of
ULE150818 Garzauer Chaussee 1 879
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Standards for
testing

Date of issue

Description

|EC 80255-22-6 replaced by Immunity to conducted disturbances induced by radio frequency
IEC 60255-26 | fields
IEC 60255-22-7 replaced by Electrical refays ~ Part 22-7: Electrical disturbance tests for
IEC 680255-26 | measuring relays and protection equipment — Power frequency
immunity fests
IEC 60255-25 replaced by Electromagnetic emission tests for measuring relays and protection
IEC 60255-26 | equipment

Standards for
testing

Date of issue

Description

IEC 60265-26

2013

Measuring refays and protection eguipment — Part 26;
Electromagnetic compatibility requirements
(with reference to IEC 61000 and CISPR)

IEC 61000-4-2

2008

Electromagnetic compatibility (EMC) — Part 4-2. Testing and
measurement techniques — Electrostatic discharge immunity test

iEC 61000-4-3

2010

Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement technigues — Radiated, radio-frequency,
electromagnetic field immunity test

IEC 61000-4-4

2012

Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement technigues — Electrical fast transient/burst immunity
test

{EC 61000-4-5

2005

Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement technigues — Surge immunity fest

IEC 61000-4-6

2013

Electromagnetic compatibility (EMC) — Part 4-6; Testing and
measurement techniques ~ Immunity to conducted disturbances,
induced by radio-frequency fields

IEC 61000-4-8

2009

Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurement technigues — Power frequency magnetic field
immunity test

IEC 61000-4-9

2001

Electromagnetic compatibility (EMC) — Part 4-9: Testing and
measurement techniques — Pulse magnetic field immunity test

IEC 61000-4-11

2004

Electromagnetic compatibility (EMC} — Part 4-11: Testing and
measurement technigues — Voltage dips, short interruptions and
voltage variations immunity tests

IEC 61000-4-16

2011

Electromagnetic compatibility (EMC) — Part 4-16; Testing and
measurement techniques — Test for immunity to conducted,
common mode disturbances in the frequency range 0 Hz to 150 kHz

IEC 61000-4-17

2009

Electromagnetic compatibility (EMC) — Part 4-17: Tesfing and
measurement technigues — Ripple on d.c. input power port immunity
test

IEC 61000-4-18

2011

Electromagnetic compatibility (EMC) — Part 4-18: Testing and
measurement technigues — Damped oscilfatory wave immunity test

IEC 61000-4-29

2000

Electromagnetic compatibility (EMC) — Part 4-29: Testing and
measurement techniques — Voltage dips, short interruptions and
voltage variations on d.c. input power port immunity tests

CISPR 11

2010

Industrial, scientific and medical equipment -~ Radio-frequency
disturbance characteristics - Limits and methods of measurement

CISPR 16

2013

Specification for radio disturbance and immunity measuring
apparatus and methods

s

CISPR 22

2008

Information technology equipment — Radio disturbance

characteristics — Limits and methods of measurement

e
Y.

/

e
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INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK ¢ 7

Test lab

CERTIFICATE of QUALITY TEST
according to DIN 55 350 - 18 - 4.3.4.

DAP-PL-3439.00

Test report - No. 7829.01 /10

Client

Equipment under test

Purpose

Test program

Test period

Realization / resuits

Test result

Dlpl -Ing. R. Lem

head of test lab / test managerﬁ‘ 9

Berlin, 27 April 2010

Siemens AG
Energy Sector
EDEADSC 12
Wernerwerkdamm 5
13629 Berlin

Protection Relay SIPROTEC 5 (combined)

'3 basic device /5 of 19" for panel flush mounting
/s extension device " of 19" for panel flush mounting
PCBs PS201-3-4, 10203-1-4, CP200-3,

10209-2, USART _el.-2, Ethernet_opt.-2
Environmental test of the climatic resistance

Damp heat, cyclic according to IEC QQOSB-Z;;Q

8 April to 15 Aprit 2010

see page 210 3

After the test with damp heat no corrosive dam
/ or other changes was detected at the specimen,
The functional performance was ensured at any time. \j\\

The further evaluation will be done by the client.

/Z///g' M{
DlpE Ir Gebuiti

test engineer

: | Y
\Qgﬁiﬁ?’ﬁ?‘w%m%

Silz der Gesellschaft: Berlin

Amtsgericht Berlin Charlotienburg HRE 38393
Ust-iD-Nr.: DE 137 180 620

Geschiftsiithrer:

Dr. s¢. fechn. Peter Schinidt,

Dipl.~Ing. Werner Zuchhoid,

Dipt.-Ing. Wolfgang Lats, Dlp! -tng. Joachim Boje

AUCOTEAM GmbH
10407 Beriin

Storkower Strafie 115 a

Telefon: (030)42188-0
Telefax: (030) 4 23 27 00
http:/iwww.aucoteam de

Bertiner Volksbank

{BLZ 100 900 00) 830 184 1028
Dresdner Bank AG

(BLZ 100 800 GO} 04 004 292 Q0




INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK

1

2

3
3.1
3.2

4

Purpose

BERLIN
test report-No. 7829.01 /10 page 2/ 3

Environmental test of the climatic resistance under defined environmental conditions,
according to the standards and to the demands of the client.

Equipment under test (EUT)

Protection Relay
1 combined device
'3 basic device

/s extension device
delivery date of the EUT

Basics
Demands of the client

Used standards

IEC 66068-1/ 1988 and
"Environmental testing Part 1 -

IEC 60068-2-30 / 1980 and
"Environmentatl testing Part 2 -

Test program

Damp heat cyclic — test Db
according fo IEC 60068-2-30

specimen

ower temperature
relative humidity

upper temperature
relative humidity

storage duration

transfer duration

test duration

Visual inspection

SIPROTEC 5, Line Protection, 7SL8x

device 308 (2 devices combined) )
PS201-3-4, 10203-1-4, CP200-3, TS
USART el.-2, Ethernet_opt.-2 e
10208-2

8 Aprit 2010

DIN EN 60068-1/ 03.95
General and guidance”

DIN EN 60068-2-30/02.00
Test Db Damp heat, cyclic (12 + 12 hour cycle)"

operating

(+25+ 2)°C

{95 £ 3} %

(+55 1 2)°C

{9323} %

each9h

each 3 h {0,17 K/min)

6d (6 cycles each 24 h)

Before and after each test, the specimen shall be examined visually for possible corrosive,

thermal and mechanical damages.

Jo 5L,



INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK

BERLIN

test report-No. 7829.01 /10 page 3/ 3
Realization

The environmental tests were carried out one by one according to the program of testing
methods {complex 4), according o the standards and to the demands of the client.

Visual inspection
Before and after each test, the specimen was examined visuaily for possible corrosive, thermal
and mechanical damages.

Measuring and test equipment
climatic chamber 20 KPK 200 (SN: 075/02, Feutron, calibrated till 11.2010)
power supply UP60-3.5 (Lambda)

climatic protocol see appendix 1
Pictures see appendix 2

Results RS
After the test of the combined Protection Relay SIPROTEC 5 with

- Damp heat, cyclic (25°C, 95 % / 55°C, 95 %, 6 cycles each 24 h) - test Db

the no corrosive or other damages were detected at the specimen.

The functional performance during and after the test was ensured at any time.

After the test with damp heat no corrosive damages
or other changes was detected at the specimen.
The functional performance was ensured at any time.

The further evaluation will be done by the client.

The results of the test only refer to the above mentioned equipment under test.
The report or individual pages of this test report may only be copied following the written consent
of the test laboratory. The test report-No. 7829.01 / 10 includes 3 pages and appendix 1 and 2.

appendix 1 - climatic protocol
appendix 2 — pictures

054
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Appendix 1 of test report-No, 7829.01 /10 page 1 /1
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INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK BERLIN

appendix 2 of test report-No. 7829.01 /10 page 1/1

Pictures

picture 1 picture 2

Protection Relay SIPROTEC 5 Protection Relay SIPROTEC 5
in the climatic chamber KPK 20 in the climatic chamber KPK 20
during damp heat, cyclic during damp heat, cyclic

picture 4
Protection Relay SIPROTEC 5
no corrosive damages
after damp heat, cyclic

s .

Protection Relay SIPROTEC 5
no corrosive damages
after damp heal, cyclic
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INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK ¢

Test lab

Dewlsche:
Akl'\iraxlkmhne
¥

DAP-P1.-3432.00

I

" BERLIN

CERTIFICATE of QUALITY TEST <«
according to DIN 55 350 - 18 - 4.3.4. |

Test report - No. 7862 /10

Client Siemens AG
Energy Sector
EDEADSCA12
Wernerwerkdamm 5

13629 Berlin

Equipment under test Protection Relay
/s basic device
1} extension device

PCBs
Purpose
Test program Temperatire shock
Test period 6 May to 16 May 2010
Realization / resulis

see page 210 3

Test result

Dipl.-Ing. R. Lein "
head of test lab / test manager\\ _
Berlin, 17 May 2010 RN

erfin ay \"‘gﬁ%ﬁi‘?‘ﬁwﬁ

¥
et

Sitz der Geselischaft: Berlin AUCOTEAM GmbH
Amtsgericht Berlin Charlottenburg HRB 38393 Storkower Stralle 115 a
Ust-ID-Nr.: DE 137 190620 10407 Berlin

Geschéftsfohrer:

Dr. sc. techn, Peter Schmidt,

Dipl.-ing. Werner Zuchhold,

Dipl.-ing. Wolfgang Lau, Dipl.-ing. Joachim Boje

Telefon: {030y 4 21 88 -0
Telefax: (030} 4 23 27 09
hitp:/www.aucoteam.de

. After the test with Temperature shock no thermal d
/ /or other changes was detected at the specimen.
The functicnal performance was ensured after the test.

The further evaluation will be done by the client. \L,«

J

56

SIPROTEC 5 (combined)

"5 of 19“ for panel flush mounting

'/ of 19 for panel flush mounting
PS201-3, 10208-2, CP200-3, 10202-3

Environmental test of the climatic resistance

accordin/g to IEC 60068-2-14
7 (E KL

i

5

amages

A Gl

Dipl.-ifg. M. Geburtig
test engineer

Berliner Volksbank
(BLZ 100 800 00) 830 184 1028
Dresdner Bank AG
(BLZ 100 800 0C) 04 004 292 00




INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK BERLIN

test report-No. 7862 /10 page 2/ 3
1 Purpose

Environmenta!l test of the climatic resistance under defined environmental conditions,
according to the standards and to the demands of the client.

2 Eguipment under test (EUT)
Protection Relay SIPROTEC 5, Line Protection, 7SL8x '
1 combined device 2 devices combined
1/3 basic device PS201-3, 10208-2, CP200-3,
1/6 extension device 10202-3
date of manufacturing February 2010
delivery date of the EUT 5 May 2010
3 Basics

3.1 Demands of the client
3.2 Used standards

IEC 60068-1:1988 + Corr. 1988 + A1:1992 DIN EN 60068-1:1895-03
-Environmental testing - Part 1. General and guidance®

IEC 60068-2-14:2009 DIN EN 60068-2-14; VDE 0468-2-14.2010-04
,Environmental testing - Part 2-14: Tests - Test N: Change of temperature”

4 Test program

Temperature shock — test Na
according to JEC 60068-2-14

specimen not operating

fower temperature (-25 % 2)°C

upper temperature (+70 £ 2)°C

storage duration each 2:00 h

transfer duration each<10s

test duration 10d (60 cycles each 4:00 h)
Visual inspection

Before and after the test, the specimen shall be examined visually for possible corrosive,
thermal and mechanical damages.

ol u



INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK

~ BERLIN
test report-No. 7862 / 10 page 3/ 3

Realization S
The environmental tests were carried out one by one according to the program of testing A\"‘-T,.\\Qi '
methods (complex 4), according to the standards and to the demands of the client. o
Visual inspection Q"\W

Before and after each test, the specimen was examined visually for possible corrosive, thermal
and mechanical damages.

Measuring and test equipment
temperature shock chamber 49 TSS 2 x 125 (SN: VMS 2/08/22/120, Heraeus, calibrated tilt 01.2010)
power supply UP60-3.5 (Lambda)

climatic protocol see appendix 1
Pictures see appendix 2

Results

After the test of the Protection Relay SIPROTEC 5 (combined device) with

- Temperature shock (- 25°C /+70°C, 60 cycles each 4:00 h) - test Na
no thermal, corrosive or other damages were detected at the specimen.

The functional performance after the test was ensured.

After the test with Temperature shock no thermal damages
or other changes was detecied at the specimen.
The functional performance was ensured after the test.

The further evaluation will be done by the client.

The results of the test only refer to the above menticned equipment under test.
The report or individual pages of this {est report may only be copied following the written consent
of the test laboratory. The test report-No. 7862 / 10 includes 3 pages and appendix 1 and 2.

appendix 1 - climatic protocol
appendix 2 — pictures _ .

Jeko 2.
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Appendix 1 of test report-No. 7862 / 10 page 1}\/ 'k
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INGENIEURGESELLSCHAFT FUR AUTOMATISIERUNGS- UND COMPUTERTECHNIK BERLIN

appendix 2 of test report-No. 7862 / 10 page 1/1
Pictures

picture 1 picture 2

Protection Relay SIPROTEC 5 Protection Relay SIPROTEC 5

in the temperature shock chamber TSS 49 in the temperature shock chamber TSS 49
during Temperaiure shock during Temperature shock

picture 3 o picture 4

Protection Relay SIPROTEC 5  _Profection Relay SIPROTEC 5 \f
no thermal damages nctional performance ensured @
after Temperature shock it
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1 INTRODUCTION

1.1 Beckground

Sivmens nsulactures digital equipatest that cai be used in Stemens has imp {FH
1EC 66870-5 Telecontrol Companion Standard 303 in the SIPROTECS 7SLE7 device for
conunwtcation with a Master systens. Tie IEC 6080-5 Telecontrol Companion Standard 103
{TCS103) ean be used to mansport control and daia acquisttion infbrawmtion ke measurands, status
niessages and disturbanee data.

Fipure | shows the ion of the test at for de SIPROTECS 75L37 and the scope of

e conformance test.

Device Under test

RB485
. —
Simulator IECGOB70-5-183 Process
Simufator
Scope

< En

Figure 1 Configuration of the target environment

An overview and description of the actual test environnent is given in Chapler 2.

DMV KEMA s assigniment was (o answer the fellowing question:

“Does the Stewrens TECE0870-5-103 Slave pratecol implementaiion V2 in the STPROTECS 7SL87
confornt to the IECE0E78-5-103 Conpanion Standard and the Stemeens IEC £0870-5.103

fnteraperabifity Lisi?™

To answer this question, DNV KEMA has performed a conformance test of the Siemens 60876-5-101
slave protoce! implementation in the SIPROTECS 75187,

12 Testing Viewpoints

There are twa viewpoints for testing: confarimance testing and Interoperability testing,

74101422-MOCANG 12-2437 -4 wnw dnvkema com —
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‘T first {esting viewpoint, conformance testing, is the process of verifying (hat s hplementation
perforns in € with 3 part standard. A may chzine Ty equipment is
vonformant 1o standard [SOAEC xxa-x". Confommmnes testing enables swch 3 elaim 1o be Investigated

and gssessed by i objective and indepandent fnstitute, like DNY KEMA, to establish its validity. The

test may Tesult i certification by means of an Allestation of Confoninily, puaranteed by DNV KEMA,

For the tested impiementaiiot version in that equipnient. DNV KEMA mainains a list of conformance-
tested anid approved eguipmed with TEC $70-5 implemantations (see waw.dnvketa.com).

The second viewpoiny, Intereperability testing, shows whedier or not a protocel implenentition,
instalied i one product, can be used o exchange information with anotber product which has
imphenieted the same projocol, No direct ptention is padd (o the aplenientation of the protocol itsell,
After completion of the tests, there is no hal the protocol imp fon is in accortinee
with (et patrticuder ssdard, it is clear, bowever, whether or o4 the pratoeol fnctions required fn

order to exchange infannation can work togeiher o accomplish the required task,

1.2 Purpose of this document

The purpnse of this docame s 1o describe the resuits of 1he type test of the IEC 870-5-103
impiementation i the Systent Usder Test [fartier SUT} As such, the awdience for (bis report censists
of product developnient depariments and custonaers that are interested in detailed featores. The
conforrnace test was execeted al DNV KEMA, Amhen, The Netherawds rom Decentber 13 6E
Drecumber 13, 2012, Theresults witk form the basis for an Atestation of Conlprasmee, This
Attestation is primarfly of fterest {o product marketers aud cuslomers, as a proof of independent
verification of minbuized interoperabitity misks.

Fhils test {8 performed on basis of the IECGIAT0-3- HI3 standand and the Siemens IEC 60870-3-103
huteroperability List

13 Contents of this document

Chapler 2 deseribes he varions relevant compnnents for the iype tesi and their configuration as used in
1he type test, including the System Under Test. This chapter also pives an overview and introduction o
ke various tes) groups tial logether constilute the (ype-fest. Chapter 3 gives an overview and surmmary
of the lest results, based on the conefesions, The sumniry
contains two defoct categories for defects found duriag the type test: a Major eategory and a Minor
category. Alsa o Remarks calegory is introduced, These eatepories are further expinined i this
chapter, Chapler 4 shows dhe hreroperability lis. Chapler S specifies the detatted resulis of the fest
e, ;

} okl

T 422-MOCANS 12-2437 3 wavw, dnvkema.com
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2 THE CONFORMANCE TEST
2.1 Components in the test eavironment

The test covirenment consists of tie following components:

— (e Systen: Under Test (SUT): SIPROTECS 7SLB7 acling as the skave (Serial no 17044617);

~  UnlECiin version 2.25.61 (Aprit 20123 protocol lest platfom, which runs e
CSi03MastorNanal? 4.uts simulator lest suite and acts as a single-node Master statios &t
unbalanced mode;

- ADAM-4520 Isclated R$-422/485 Converter, (o convert fram the serial pont {R8232) on the lent
iaptop o RS485.

Figrere 2 shows the {shaple) layout of Gie connected 1ost componess,

SYSTEM UNDER TEST

SIPROTECS 75L87

e WM& DB

s

KEMA UnlECim 102
Conformance Test
System & Simutalor

Fipure 2: Test environment iayout

74101422-MOCANC 12-2437 -f- v divkama.com
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1.4 Normative references

The tests defined i this docume are basedt on the following IEC {Intemational Electratecimical
Comaiiltee} docwnents in the IEC 870-5 mnge: Teleconol equipineint and systems part 5:
Transmission profocels:

I. IEC 870-5-1: TELECONTROL EQUIPMENT AND SYSTEMS, PART 5, Trimsaitission
protocols: Trivkssission Frane Formats, 1S {Iemattonat Standard), 1990, fanber referred 1o a5
{IECS-1]

2. 1EC #70-5-2: TELECONTROL EQUIPMENT AND SYSTEMS, PART 5, Transmission
protocols: Link Transméssion Procedures, 18, 1992, fanther referred fo as {IECS-2]

3. 1EC 87)-5-3: TELECONTROL EQUIPMENT AND SYSTEMS, PART 5, Transmission
protocols: General Stmcture of Application Data, 15, 1992, Rether reforred to as [TEC5.3)

4. (EC §70-5-4; TELECONTROL EQUIPMENT AND SYSTEMS, PART 5, Transmission
projocols: Definition and Coding of Application Infonnation Elemuents, 1S, 1993, Ruthar referrod
10 as [IECS4]

5. IEC 870-5-5: TELECONTROL EQUIPMENT AND SYSTEMS, PART 5, Tramsntission
protovols: Basic Application Functions, 18, 1995, further refemed to as [EECS-5)

6. IEC 611870-5-103: Compainion Standart for the Infornative Interfice of Protection Eguipenent, 15,
June 1998, fmther refared o as [IECS-163)

1.5 Other References

1. Siemens IEC 60870-5-103 ntvroperability Lidt, Docenment Version 1.4, Bate 21402012,

i

TA01422-MOCANC 12-2437 -B- woww.dnvkama.com
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i
2.4.1  SUT requirements

Next to the CS 103 comnnication capability specified in the PID, the System Under Test must
support the folfowing regid For controd aid simolation paeposes during (osting, e.g. vin

additional test equipment aflached to the SUT ar one or inore confipured and running operator MbMI
stations:

—  Disphay the corrod vt of the information Elanonts described in MO s, mapped {6 visible
MMl -elements
~  Manually siet down and restart of equivalemn

- {y wut-ofl af the fom (o the doation link
—  Manually aclivate Ge supp Basic Application Punctions

-~ Direct physical connection to He communication fink,

2.1.2 BUT configursation

The confipgurntion of the SUT s as follows:
~ The ication modes are U

Master-Slave capable oNwsing fixed {point-
to-poiint) comnmnication Tines, and UECinm and (he SUT are respectively acting as the
{simutated) Slave and Masier

-~ FTL2 fames at nmximnn 19200 bps!, § data bits, even pazity, and 1 stop bit

—  Poctel for date Hitk address

— 1 octels for the Comnion address of ASDU (saine address as Ik address)

~ ¥ octet for the Inforination Object Addresses fsoe noxt scetion}

—  Further delails of the inplomentod profocnl (interaperability sheet) subset can be found in Chapter
4, Protacol hnpl ioa Ci 5 {PICS). The PICS fonns the basis for the
applicable test cases performed as described in Chapter 5.

2.1.3  UnlECim test system requirements

The UntEChm EC 60870-5 projacol fest platforn is DNV KEMA's test sysiem: for testing IEC 688711
5 protecel implenientalions. The UnlECin: software supports real-tine cdata capluring, snabysis and
decoding, combined with comstruction of frames sad real-ine seript exeewtion (or sinwtation of
conforming {positive} as well as son-conforming {negative) comnranication functions. UnJEGm
softwares aulomatically execote ali seripts (lest cases) i a so-cutled 1ost sulte.

UniECim is he lest toaf for testing Master, Slave and peer implementations based on the 1EC 870-5

Telecontroi Companion Standard H03 {TCS 103} for the infunmative interface lor protection
eipimiTt.

1 Configuablo as I the P10

7A101422-MCCANG 12-2437 B . dnvkema com
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22 Overview of the fest suite
221 Tosls on physieal foved

Fuor sigatad trautsadssion between both et systents the V24/V28 (the woll-knows EIAZ32 stndiard)
diterface with interface connecior (ELA DB9Y is usedl, UnfEChn checks constantly physical evel
faikwres. The SUT can send and recebve ovtets afler commecting the systems, The tests are passed il e
physical conection does:t U il pormanenily, Some of the additional ests defined in Chapter 5 are
performad on physical level.

2.2.2  Tests onlink level

The lests on fink Jevel are astonutically performed by the UnlECim test systent on each (ransmitted
frame. The 1eqts e passed if o eor is reponed dering a test sesstotn, H relevant, rechindamt Buk tests
are defined in Chapter 5.

223 Tests on application Jevel

“The Basie Applieation Functions (BAFs} tests defined in the tables of Chapler § are performed by a
vomwbination of antomatic verifization and manual expert analysis for vaeh test case i applicable, The
tsts have passed if na defects are found dunng & lest session.

224  Negative fests

The Negative tests defined it Chapler 5 are perk i by a combination ol e verification and

macnal expert aratysis for each applicable test case. The tests Bave passed  The SUT contianes
correct operation, that is: dues not send commpled Immies and reacts i a correet and scasible manaer,

The SUT may eot fil permasently when recetving:

— Comupted frates

—  ihicgat fanctions

— Nof supported fancdons

— Nol supported Basic Application Functions (BAF) or ASDU's.

741071422-MOCANC 12-2437 -8 www dnvikema com
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Table f  Summary of test results for the System Under Test

‘Test Group Mnjor  Minor  Remorks on test ease Verdlet
mmher

Tohle | Link Level 2,7 Passed
Tabte 2 Dota Taft Identifiar - Pussed
Toble 3 Informalfon object - Passed
Table 4 ASDU in monHor dircotion - Purssed
Table § ASDE in controd direction - Passed
‘Table 6 Iniifalizntfon Funcdon - Posscd
Table 7 Dot pequisition by poliing function 4002, 4004 Possed
Table § Cyelie dita trmsmission Fanetion SO0, 5001 Passed
Table 4 Acguisition of events - Ppssed
‘Tabte I General tuterrogaion function - Possed
Teble ] Clock synchronization metion Bty Passcd
Table 12 Command truasnission function - Passed
Table |} Transmission of disturbance dnta b Passed
Tabte |5 Comprnion Standind speciBfie foeions . Passed
a. Blocking of mondtacing dineegion - Prssad
b, Generie Services 15103 Pessed
c. Test mode - Pussed
d. Lot prritheter setting - NA
Table 2 nplementvion-spevific texts iEHH Passed
‘Tublo 21 Negative tests . Passod
TOTALS 0 ] 1) Fassed

CIA =~ Net Applicabis

31 Conformsnce Test Conclusion

The assigunan was w0 give 2 well-founded answer ou the question:

“Dacs the Siemens IECEE78-5-T03 Stuve protacal fmplementution V2 in the SIPROTECS 7SL87
cosfarm fo the TECSGE70-5-103 Companion Stndard and the Slenens JTEC 60878-3-183

Iicroperabitity List?™
Based on the fest results described in this repart, DNV KEMA declares the lesled Stemens Stave

3103 implementation for the STPROTECS 7SL87 in conformance with the IEC $70-5-103 stawdart
andl the Siemms [EC GU870-5-103 Interoperability List.
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3 TEST RESULTS

Tuble 1 in this Chapler gives 8 sumnary of the type (o5t results, Nutbers shown in the table colunis.
refer to lest nmnbers of individual test cases in Chapler 5.

Major tefeets are n certain cause fov operational risks: tese MUST be comected hefore going imo a
operational siraation! They imply e test is fatled.

A mlnor defect 15 non-confmvmnt baaviow, and can have anegative mflacice on the use of the
praduct i speeific configurations. Minor defects are a potential cause for operational problems.
Therefore it a bype test ey also imply the test is falled,

L inderoperability tests a minor defect coutd pass the fest, depending on the severity of the defect. In
configurations with dffero products akdfor diffcrent matlactures ese minor defors in the
implementation are 3 patentiat risk for e inleraperabiity when not taken inte account before going
iate an operatiooal situation.

Finaly, remarks introduce additional observations sbowt the test case results, like limitations in the
implementation.

The Protoco} huplementation Conformance Statement {PICS) i Chapter 4 55 (he basis for the
applicable test cases in Chapier 5. The PICS gives an overview ofthe (ested protocol imphementation,
bl this isn't o gharantes (hat the complete funclion or AU as enabled iu the PICS. is tesied and
supported. Parttal testing is possibde and (B completoness of the tests Tor the speeifie fawtion ar
ASDH) should be consulted in Clapter 5.

TA01422-MOCANC 122437 -10- wwew.dnvksma.com
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32 Remarks & Recommendations following from the test

Beriuse ASDU Type 3 (Measurands 1} was not conipured duzing the test, it was nat possible to
perfonn the appliceble test cases for ASDYU Type 3, Afler the test Sicmens provided a communication
Tog file lo show it e System under test is capable of sending messages of ASDU Type 3. However
this coutd be inchuded inthe test results anmymore

17
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4 PROTOCOL IMPLEMENTATION CONFORMANCE STATEMENT # Genernt interrogation wrmtitlion, Suppaorted
(PICS) ¥ Mmm.mnds Frpell. Srpparted
T Creneric dube. Supported
il Generie identification, Sepparted
The Protocol Implementation Conforsmance: Staterent (PICS) in this paragraph is the busis for the H List of rosorded disturbanoss. Supporied
applivabife test eases in Chapter 5. This PICS pives an overview of fhe fesied protocol implementation, 2% Ready for transmission of disturbauce dot. Supported
N N 2 cidy sy h 4 =i

but this Bsn'1a guarmree thst the complete fanction or ASDU. ns ennbled in the PICS. s tested and i Ready for lrutlsn:\fam\n of 3 chifnned, %uppm
3 o . . R ) 5 Ready for tronsmisston of WEs. Sopporied

supported, Pavtial testing is possible and e conpleteness af the tests fur the speeifie function or _ —

ASDA should © O — a9 Transmission of tops. Supported
stould be consultec ti Chepter > £ Tramsmision of distarbame vafees, Sapporied
EX] End of transmaisston. Supporied

4.1 Supparted Applicatlon Functions

with Reset

Stadian

Swiioa initislizaties with Resct Frame Coust PIL{FCR) Supported [ me Synchrontzution. Supported
Genernl Inermgation Supported 7 Genert mwragation Initiation, Supporied
“Time Synehmomizntion of remote device Supparted i Genarke dula. Supported
Broadiast Tome Synchronization Sopparied k) Gensrat command Sipporied
Generpl Comamnd Transnission Supparted 2% Generic commumd, Supported
Test Mude Supparted K Order for disturbance dile transmission. Suppurted
Transmibssion of Disturbance Dalg §upported 3 Acknowh For distarbance dai Sipporied
Generic Services Supparted (Oily read and GI

Dlacking ol Monitoring Dimecticn Sopported

42 Physicai Layer

4.4 Function types (FUN)

The following Ruction fypes were used during the test:

Srandard function types
- 128: Diswance Protection.

Private function types:
~ 253 Transmission of disturbance records,

0 :

i Time-tag 3 Suppo

3 Time-tapped messapa with relativa fme. Supported

3 Mensumuds Type L. Supparted 2

4 Time-tagged measurmnds with nebetive thne, Not Supported
5 Igentifleation messspe, Suppaned

[ Tiwio synohronization. Sepparted

2 Duilng the confsmanco tast, ASDU Typa 3 was not canflgured and cauid therefars not ba tesied,

74101422-MOCHNG 12.2437 13- v, dnvkema. com & ’ ~1d- www dnvkema.com

AN

™
7
-
7
+
7
’d
~
’d
i
v
v

wwnw.dnvkema.com

£
£
g
3
H
x
z
s

32 !
il 4
8 5]
e fer | fa| 124 - =
iRl EE D Lk | il b
b R T . G 3|4 %
= O Sl I 5 15 5 5 " 2 3 5[5 9
@ v | | wA s o L |vh 3 W v o V| e
5 4o | e R : Lo 3 2 S| el
2 a0 2| BE 3 < Ea | R
g . E|EY ) EE i £ & EE | EIEE
g 3 2| Bt LEE & H H B8 | B2
< o S| e Blel i o 52 e N
2] ] | e 5] B £3 = B | i

isation fnction and proceeds with the nox) Basic Application

£
g s i
g HiE :
& E HE Ezil|| E £
& 2| |E g iz 5 g 2 - 3
= B2 g lelBiE E || 2 L e p i : e
o 3 R AR R IR A i i : 2
g £z 22t [l B R i BBl 3l alF 5k S Bt
Bosg 2 lEiisfils g e Bt CHHEER o S eigs @ sl
¢ EB El g liEld 2 | il gl L Bl & jEkz
A £ [T S e ¥ x glw iplile = . iR
E b8 HEC R TR | SflaaEslert il IEE E |2 ERR
8% s RiEle s B l3egs] |, BB FlEale IS & | |2 SiE
& % DI NBEEES RO R F GEEmrlieR ot BEER iR B f 5 EEE
B £z S|l k| R il ShRlEiEilz PR Rl R EEzE ol E O |EEigEE
m &3 HREHEE IR TR H pEERlERE Rl BRI RIEE e |3 i gRE
¥ ok MR R TER TR AR e CEHAAR ElELlE ibgelf R |s e B
e 3 sleldizis 5 115 [EvEElR A A S ala g fleBll HEF R PRl BEE
HAH t = L = o i gt - i
5 I Nt HHA HEYEELE £ PR i EES E
Ay mEIE (B [FEREIEE z 5 e HER z R R ®
ES ERHEHE S RN ; R i s | B EEEE B
E EE AF i Ba R o B b E|E & |5 4 - EIBRR :
v oo o H
P : H
o E£ - : . o H
g O EF S 2 i g £
g e E 5
R Bg 2 " B . £ y i
2 3 E¢ i 5 2 89 o o in
g 5 hE = H & = b3 B 1 2 2%
o By " I i 2 £ o E & &9
S R g & 2 s 29 5 L £ E | B i3
¥ 2 . ¥ E B 2E g E g g 25
5 Sz £ = i | | =z =354 g Al I & E> 2
& : & = o @ 3 s 2
L i E s E R &g I g 5| BB g2
3 B omeil YT M i 8 = b 1 =3
g e o= iER o 1 =¥ §] H i e
= 38 g:.5 = v ife 2 |2 7 |8 55 LR R R e N R N ] & g 55
& 55 BoH4i & i 2y z ig
a w dE AN EF E 14 L ] P
/!_»3 b
167
e



LLICD" B LLIDHA LI NN gl LEVE-ZH ONWOOIW-ZEr0Ips
YT ¢ LS Y SEr SUESY S0 DRUEIBAUY, 24 UL S ACES J6 QIR 30 VEIC4LE.)
- oL o g
FHTSY 13 Py ROV Sap 0] EOVL 50 S0 SRS
o~ 5o | oSy
ra Sesgy iy odung
~ Ao waealia) Uy ] N 3 36 OEaG Gl [y i
~ sigga- | adury san | e
~ o5 TV edtmglntslp o Ui sfeurlsd andopeik Ji Waal i sblvitie] [t
Fal R, B L .
Fad 24N T
AOTEHAAD 23071 [0 100 51 Ty 359
~
o
Wl
~
gt
~ g,
Wad 13
Wl L 23 pyun anjos L+R143
~ RO 41 IR0 ASS TR KTR R ¢ ongon
7 23 PRI INPA 03
~ PTG UV, = PRUR PR IR brs
CEE
24 01 61 [SUUVL 10 UorUIUOITTT ) [ PUD $ " IUGSY B PR 61 000V 1z
W adue prias anieg 0OV L]+
- T3 KOLEviiaas
BT
» 548 4] BN 43N UOUSHNATIS 241 DULEBE PO S o YEL S 3133 7 0z
1424 Jmpuin st 10 ) Uagung 50 posn o Ve g 133 | 10z
s
B L
2olgo uogRIIoUE U0 S350, £ AYRL

WOz BLISHALP MM

s

Agreamsng 3 Aoug YT ANG

LE92-21 ONIOOW-ZZFIlIPL

|

wealppo e 44 rales o (ko w Y |

SEAY

250809 3 |

1YV 3OSV 10 waappe wadilies 05 3 ¢

L

S10SVET SSHACICY NOMMGD 0%

[~

55702809 JEL
5570509 T

s o1y 1) pabiap vo oalfs TRy §o0n 18] poap e0 3 )

IO[ESTHSNYHE 0 8V

W E R R TR (Y e eoudsosn) S

L 209 250

(s LI E

vt o S 19 e

EERITICRE S

119 15qun pasavas oy SHEECAID F a3 CaNkIRL OfguN

AL e

S [>[v

$--04309 DA

105V 4913 05 pangap su g SIpenb NG qEma

£

SR E T TTo ] Nkl

£gum 30

il

]
gl ngsy A
T RB I E]

NOLEYOILINEM TeAL

JIYHUIPL HA[ FIRG 56 SISHL

S BRETY

TIYEL

Aparurmeng 3 Lo VIMEE AN

WOD RUBHALP Mt

0= dt

LT L0 S sl 194 - NS |

EOT L/ EO1S S GARer T
ECOTn /B SE- 048000

(08 =103 on a6 PO 03 T - NS
100 B Y BUANII 16 54110 190INU SI3E < NTS

LUDG R BYALD MM,

STOTA ] 015 E B0
£ o1y

S5T0 Sumy

o npdEen

ol LT it e - dmai it
2~ ERTRRC I b st Hor
2 LR e - o ju Aop
P 55 55080 0T Ao 12 ARp
ad EPI S e oor "0 38
2 K21 psrapuaoman )
Il K90 55800 3H 11 = s 'y e e s it
Il 591 tm58-iunerom £ep = Ny oot
Vel 290 755030001 i R eciad lor
2 §9 1 5 0E SR 7 VRN | dor
~ 59t 0305 3 ur ey FaiIoksd s Jism o) Bt ot 237 Yo o sl gt
A 9 65009000 sit
A #9455 e 0 [
a #94 EArIH s
o X9 -0 ber T 0 = WO e
2 ERTR A HE D vl l3r
Fal ViR LN s
“ £ oofu pliea AL | ocr
p Pt Uy o 81 1 = OOOL T
- r
181
voL | o
Isr
vst
0t T
Vo - AtLo s
g =824

Agtgpuesng p K203 VN AN

AEVZEL ONIDQM-EZELOERL

£ ¥ S0 e aal AdS |k
Pl A¥E L o
al £9 1 50286803 WOLH PE T DL ¥ e Sy e
s £0 ¢ riE0cRrdd ) ofun: iy ir
£97 rEenameda S50 oV Nty or
P S8 rEEGaserai 2750 2Bl W gilsg .
2 TS 0ITEE e o | oor
ST 7 046 -udtn-Om wy ! uer
2 £9; g emeen T e
-~ §9 ¢ el 1'"g atidea Wy
Pl §94 155 80 IAL 53 aSuns ol
>~ £5 1 FEEEsHIa 73703308 worag
ya SUOT'L 7 C1E4-04800- DM SN{UA U1 vh PORBLIGELI) B T0LUN ATS
(GRS AR TR SE APt Pajie] ¥ [Fla0] Saaijas | o o]
 mnjus ity
(o AP PATD § Sijor U P3402) X Bt bPUODSY
BT 7 E1EE-0S0-DT = enjus e
d 01756 0L ix® paIg| 3] o= 2y Upa Jmes Livkild ol
ol 03X 2o ol ¥y pduoy
2 o 98una whg
Vol 59 reeasaradl 5500 @ddua oy
Pl 91 EE0180900
2 ETC AT ML or = DS NS GF PRI I8 I[N 4GS
C e e A G e ST e )
~ anjon Laowpg
|84 Adopiasaas s e pauns ftapunace
SUPTL S D5 S -ABee DT _wnjos Azowitig
al A6 T foriarouated@ v o] e e sapin Adrlatad o
S Gt LULX e 0L - plry
l £% 1SS0l Om 10 #9un g
d £5/ 50800 g B0 T
-, £6 1SS0 0 *3nu vonoug
ad SISTA L £01-$75 048000 SINBA 07 ¥4 QEUILEOIN 78 $30[0x 4GS
SHTTR AFTpUGSa [ G URf m § T0179] SR
- 549 BO{RA AISPUARSS YD BNISA MBS USRI v | e
> 134 nsE
A AL T i A

Amygruringng 7 Lo YIWEN AND



IO BLUZHALIP AN

Rl LEVZ-ZL ONVOOW-ZZR LML

‘peisal 54 j0d 010J010L) BINAD PuE AAINBYUGT 10U BaM £ BUAL (DS 196 aaUOUIIRUOD oy} Bupng g

VOEALIZELD

[
AT

o5

AUlSV 35 isaipps vounuosy -

ANIINOEGD | aajtutas s spamnvess psiom-cun

ugens amiors i FNasy

(ot ¥ (W 1 o3 Firpaeasy wemtisps SemE il 10 o

van Gl tou) 7o b e

1108y J# 6s3ppe souhday

VAT

fabnte) v

[0 wivng) 134

149,

(IS 19 3Py RIS

ANLNLLGD,

S518tunl SN BN,

e e S e 1Y

NIE

VEILTGE |

148

SV 17 Salpre vowny

NI siwsat paiio-at

+appunh sl LGdsy

S

w3 P wimday

VORI 03UGW Uf [IISY U SISV, pIYEY,

BUIG P SLO0E YINTY ANCT

oo BwsdaUp M ~LE LE¥2-Z) ONWOOW-ZZF L0 I7L
~ gst0 st
A L 33umd progy
- et L e onl
ol
Wad
2
gl alt g1 813
Jdsowa AN o AFISVAYE 10 sl nala
Fal
-~ S50t = amsvivd |
» £t PIIEA - ILAIVING
A
Fa
Val
»
Wad
e R
it

AnEgranmg ¥ AT IR ARG

UECSRIENT Y

LEPEER ONIOONEERLOLFL

B> @ 0t wapseT e st AFoE
LEOUSY |

1> oun 19 v 13Uy b vao) Fupnap P2

& = pRVILI00 5 GUIAY LoIILOF

NSV 10 Baiggs wrwegy

ALNAED!

il
)
oy
sonqanp i bosaea o) Spr © 1821
SIndsy | ol

£ WAL IO UL I CpumIt

sn>xnop poigtoats fto Buseag

VIRMEOGAD

a8

vt
D PSS 6 S SN O

ISV J0 wsaappu uswwe] |
AKLNA0L0D ¢

syttt amaany aj

sl eadisep payaady [z Sups g

papsonejo jey | LTI
sy

N N R N N N N 1 NN N N

Agunosng °f A3 VI ANG

ot cunri alqegls 5

LoD BLaeda P LEFE-E} ONFQOW-ZEFI0IEL
i K gy uopt aususd
i = 1Ay
<
ry
o
o~
2
* qon
»~ uy
- 1Y §3 Tlgpe VIS
~ wiup sl
2 o1 AASY
A 1] 109133 #1g 1t FURI PO U s nReLa 18 0d & AoE
var
~ P
- N fryT—
- Lo AmENAY G, &SV
~ D§
” N8V 45 azpp uowEe]
~ [———
» zausy.
> TLHRLLESAT
~ ISV 10 ¥5IpEe Uy
~ VRRLOD Uonezatatfa it 3
Y b s BguzeA 9708y
“ 3 () (LIS el temt vploy s
. » [t e vo) (INVIL
2 01504800 020 25V
2 01500809 31 10
A 2004809 D81 ATV 0 1lpge WS
p ANIRALLOS sl U
A

MBI

uLsns o 43003 VI ANC




-9z

LEVEZL ONYOCW-ZER IO rL

= PR I00 ¥ I BelseUNEY

ISV S0 BT Yo
ANINALEOS

Saiaua iaior Sirkitn,

sy o 57 A gt 0 g

AT E R A TR S T kY b Y

e jeuplavtiok fu pla

1Enasy

Arpgrmesng 3 SLUE VINEY ANC

LEPEEL GNIOOW-CErLOIPL

[ paul J0W ¥ LaquEnil dagoauo)

D P30 308 5 Segting o

TSV VPP Gonues)

A,

etz 3a00LP U Enyeseian

seaput saonn o

05 NgsY.

o prgr

0@gy 2 g2 o peiwg 5oV, pagmads e toglin

P D S S S S S

ML YL

HADYL |

I

"~

oM |

v

>

.= F2¥0 190 3 i oaga Ly

ISV I3 SRR WIEOS

AMENILLO

e

ua) |0 garsslacEan

av NKIEY

HY4

1y - P 00 548 JGEENG WOTT WAL

o) Gt ¢

1 = PN UM 6 SRR UGRIGa)

1USV 0 veasppR vwmaD

AMLANLL0D
By amans aleuTy

30170 Bonssun 1) ApTas
€ sy

SRS

Vi

>

1) P 10 5| JSRUE HORIUM B BHEMU3Le 19500

.= P3N 10% 6 S3RG asuaa)

Angrapoymeng o AROUT VT ANG

g

LEPE-TE ONHOOWN-ZErI0IPL

0 poun 19 o lzylun wiyailis|ug

RSV 0 wappd UOUEWE)

ARLNALLGD

sotalmup oy dswntpapeotps |..

RN BANIATS LA

oL e

TSy

SRS NSNS

Ly
Nvd
AOL
QoL
P
AT I PR ey
J—
ARVHADIO) g b3
25U [PRY 3NN e a0y BIUUESY
SpUIUS 313503 ganias-b 1o funen
faied )
X 208
i
Agpqratesng g AT VT ANG
LE¥ZZH ONVDOW-ZZF IO L
k| 49
LY Ja veappr domau,y el
RN REN] 1191

ponvunca syseed

IV RUR 17 K. 01 To% o 506 AENe] () Bl

5P SN 2P A

pieas by Al O anjEr ) 041 A[Be puTnANes WIS ¥ UG

ik}

(i gue | See) o
[IISV §0 waippe Gy

JE0gsy ol

P [nistad
0Z KISV

A5V 3T WORPE vOWWOS

AN

A0 SN S,

Ny

Has

ISV.IP SKIPRY VORWAD

 (mags Jo Uur
2045V

P S S S S YA e S v

CUISVIS HIPPT BOWIDS

ALNALA0D

5Ty

p—

MY

SRIE

WAID2P |0HIN0D B ISV U0 ST § IGEBL

Anglqeareisng 5y £31003 VT AN




LLIDD" R ENA LR WA ol LEFTTL DNWOQN-EZrLOLFL oD BUIBYAUR MM LEPEZL ONVQOW-ZER LOLYL

LO[RBARON| BIOUSD @ BUlIRP | 07 100 030 ¢ QO

(ojqaiana 11} oyan | asops wpa spuadses os|e L ng sl Jeieall sy Ag god olbp Z suss B UD g

Eo) L=
04752 90 2 81 B ) BR324 | 11D 3 ERSUBITISER Bapanans
P P4 ¢ EGTSUDLE09 DAL 0TI A3 4B pas. [11 HOKRBG PR{IOH0 By) 4onsBose e fosaneg ¢ Sunag a0i
335 18 31 W pakaales 5y 7 Fnnp
A ouspustn Buwy * uawa|7 saswllafuy panpksue 14 ou o b GBkay s T
N TTLE0NS0S200 DE | 9 P Yemsian ua dsd prns S consys Skl ol 1 8131 toasts :
= VN 45 SO 5| 1 ¥ AGRNG) Bf PR 3q [ VoYU wenpdeRad [aoan BR S
Sone {labres Ul iy | PUVIEIUIGS WD3PUI ¥ U "UOHINAIOIB] J0 o] N (e
VN DT E01-E0sH09 DT | 91 HpURHRGD U preas Lou Sn ooty Beranues ou, | 513 ¥R 4458 G0 LTSI ¥ 5 WRTHSR I 740 HPYS VRN pfvieon o sy | unag
| ‘ £ e ol 003 2y tsax) agsds §5y e o £y peidnami ag Sou apds 45 v 7 noe
aal LE9: WOE 0N 2L SRR ~ up tany eSmeons sous UGy T
. i d o] 3 GoaAmET roor %/ E50L508 IR uonms Juppanao: i
:u_u? o e o L s iSrBIS0O I SUNON L x 100 b (6 {ICTEV) UOtTALIMAL[O PLY LU sy UGV PAYORUSS BT o
515500 0 oy Sogamias aif o) protiea woESaLSYs) (8 19 [ - KOS H
500930 330 iop aunitzaq s29jd o) Pl anin 103 saBUE Y
LVl 1-5-0280% 251 2L S VRLRLE IaaEa ) | (_9_5_‘93_9._»8 g oLg L L0 i
Pl Yptan pruce Sans m . BRI 1V 100e
£ wosiodans wnerng {
WM
LTI

uonaung daijjod Aq uoysinbig gjep 2y jo $)S3f, Laqet UOMANN] HONEZ0IIZ NI [BIOUTE 2D JO SISO O ALOTL

Ameemusng 5§ Ao wIDE AN Anpgrurmsng 5 AR503 VINTE ANG

SN LA 2 ZEVE-TL DNUDOW-EZHLOLYL WoT RIBHAUR MMM -3g- ISPETL ONIOON-EERLOLEL
“P&ISBI 20 10U 810}046L] PINGS PUT PRMBKUCT 10U SEM £ BUAL NIASY '1931 GUBKLO}O3 By BUNND 'pRISE: & (B¢ JKIT 8 NASY AU g
‘POYED] 64 10U B.0j6.04] PINGS PUE PEINELUDS J0U 90M ¢ odAl NASY 186} SILELUCUOD 0L] BLBNG "POISH) B Q NASY AND ¢
VN ) ORI 2 SAEGnLOE 5 S5LE WO pRLERT AL
>
A e i Joum s a1 e o 2kL
TETL ¢ E015-02000 D3 [RIRVE LT
~ 159 1 54 0LRDY T s {usstog s ey aanee) 2osddn feus 1 siUaAs joe]|us o) BuRakn Lajpy (e
Pl U EUS-0LE09 DAL AN SN T PRA v e s uRzeny cohass|ddy awng ding susE
Vd Ure ;s S0US-0ugs 93 a3 s nya oz papsat uziarag e
H FARHAEER 4G i BAREE
SUL-S-DeROY T UL SI5L T4 JETIG A U GRS T4 SPORRIMY) | FI1L 1M, FO PN 7 AIRk) ose__ |
“Uelibie '07-$-0LE00 DT s s sallveall
L 0/ S5 DLR0R DA __[sans Likn SRONGASEN 24910 SIS 40) LSANDTY 0 443 P s paigmawo3 gL,
Se5-0ud DaE Hupjontas sy o s @ (D YAMOD #1090 LLYISTILINVIS) £=102 £6°500809 9 45 L s
0L DL D TagE 01502806 I GO UG L 01 P3G e Tirp (| 51 TP
H 1" 55U 0n D58 51 Eroun Im sap e Boea por q.s.ﬁ_(im o] e sy [
A o | hetoo i £ (150 o oo fawaz, | o vpl Bonant ga{fantas syl e o Sy ws R TR T T AT

uenIung S)uRAx Jo gonrsinboe oql 3o 5158y g oqEL

[oatoe

00 SELR00 I

Pkl £ EULE-pL a0y JA -
VN i
VL Lendl g
VN i
[ U6 1 $5-009 JF

s 34) 2} Py 550 mEp AT 91
¢ pun ¢ o gy
T

90 §5-ULi0n 33 i F vialapads UDLsEIUSUES) pOTbYER U1 |
$0L807 I3
BRI

LE9 s $msmnesns sl

T B

UOIIUNG BOREZIENMI OY] 10 SJSBL 9 IMEL UOYIEN) HOISSIISEEL) BIEP 24D DY) 16 S)SAF, g AL

ApRTIESng 7§ AleuE VINDE ANG Apgrunng 5 St VIR AN




LI BLUBNALID MM

2892 ONIOQW-ZZFI0IPL

~
VR £01-6-0u00 I3
R et i
VN 05 S-ULR00 3F 152] 0 I o
Townedan
sarlindipapoltar pialiion) [s 432 Flln gataaled og el 1 psdipajnoiite Usay
e FFL S O3 B a2AL3) DU P g ey
€45 ¢ L3 TusLspr D aageen » Sultimans | 7|08V D
e TG0 O | Gl eicaos o 1 Wi PlIRUND U] A PAHII0IE 34 S GRS 1E1) VENTININD
TR B oG T
; - 162 pa prumvasd :_.vsu v_,:nE S W 1 A5y v o s ooy
~
- PR T BB
VK C0t-s-0ee0y Od VT2 GoEpIs s FIDNG SN AN AR LA B SO E QARG B Ga g
el o0 o Uais pal[Ganias i |
A S E0SFULS0 OF | won ofasisu usussdna) neingye oy i 1L SORTHULI ST 941 By oDty
SAF pERIB RS [BE S, B [T WP B
97 5750u 09 JFL patdiug o b SE (T < 10Dk uadpapmoms
Fal £03°5-00309 731 - Y Uo splas a4k
" R PO S T
IS Y) Hres prmag [ 5 s wo S

Won BWENAUP tIA

HONINNY UOISSIUSAEI] PUBIIADY U J0 SIS3L, I JMBE

g

Amaemmsng :p AU VDA AA

Leb2-El ONIOOW-2EkLoLts

*|@n9| G165 d0a UD KGMELT LE PUOT LOOP NG "KIAD XUJ| RIPR HO JTMEUD 19U FUDR NS B, )

T = AT 1730t WoTeiE Al 3
has el ) fpatraaz ot s ot ¢ e dals
T [ = —
vl LEE
L) A s 3
Wl Foll w1 HsT als
ad su13
VN |_one
a ol
-~ e
INALNS » o0 (555 weaspy
LIV [ nAasyt #dren vonea irapreg - wowvasanonts weay | 0n1g
N sou
N £OI504N09 3 #005
o i S o)
CRE] oy AWl ¥ ot poeend ©
4 by 2309 20 =i sogv Hupases vy Lo0s
R ETOET Y SR
bl g0 S0 A0 350 | 9 s tayom payjeriona sy u pasre vol JuC silt] s NI gy Sullinn qbaag sony
Toar i P o v
%+ §50a09 8 o] WAL unz A1 Ay persasios R
y 0I5y A | palowd SUb siaaadhl UGS PIISAUSY #4i WG SRNSEI 21048 P 1 308 AU 241 so0¢
T Y EE ) =103
L) i 1y st UL HSE[y 0 $plim T U pofultisd o] vous
T e
£ k|1 i w1 icrsstal ol ok S| aztlna ol oy sl o st ol a1 fouk
A A PG A
2804 3 HRALLID udes BUNT MY AR USITA p3RLILOD by 1) 3 wtans Auy s
T 000 ST A1 1 3 (PR
A 31 345 Ualaos Fol [uambas ol U macls auky aan Ay alefad SUplinaaa abasd iang
a2 Y 0054250 FEEINODLNES B 5F HONTS P BNUE 403 S g ooz
103 i {9 3ASY) sdmesie ua 2ig "o U bpias DIl SUoAC WL s
R T TR E..u

Ampyemnsns 57 ARAUT VIATE AN

WO BLIBHA LS MM “ge LEPT-Z 1 ONIOOW-ZEP Lo L

ozh ey
‘w - "BIAEENL B0 SJOW OU 8] GIGK] INY 'ODREEGW JEd SU 1 1= G188 LNS 0L |y '
{X w

SRS ST 01 GAVIE 100 $35P WOLA FaI[0ATR3 0UT,

017F:0LN0e sty Sovoguns

017D R0S ) 1 4

ST OIS 0 SIORY A pray 2 vl atmpazead oyt dasirw Fujguntias urip usnage sy
TG DAL
LFL T E0IS0LE08 O B £ A1OSY #P B0 ROR I YUEIOAUG0 el A FI0ND 39 1 NApRa0Kd BT,

oF
£ L XOLETAND O FENYAO0] 1E (GISY, Fien tonow pofanes o iy pros g Ao oimpanat sur

§9 WUzl £g aasen

umidpipag: |

Aqummsng 5§ AT VINT AN

W W Bell@atp s -5E- LEVEZL ONWQOW-Zerlolyd
B30V Temus Q0L S TSY Bhsn mep aalnemiiy
a LT SDESOLKDS O vl 308 ey v ST ool UGl ] ol
Val 't ¢ §OF G0 DFE S19€1
» L EO1S-02308 3T 38 BopANN »>.=_E=»¢ o 64 323 R HONELS S @A T [ dieel
=0V L SE=00L " LE RASY T0h pafmen
A LT SDS e O Supai; [t o 20 SOOEA SSUBYEISE [ 11 E9tuSIplA L paati] e
pd 2 ¢ S01S-00d08 W P 192G 3V LA 130! Ly
A e ) opaaiegna beatiene) | slog)
Pal L ¢ FOE 0008 5 FLOEL
Pal 1-§-80os DAl ¥ Lbhreln | A4 |2t o fo Elngl
Wl SOlz-ore DY) e wln 1o wwsnen aanadsimal il
2 11 FIGS Y 39N pawsusa e SOV T 19y 9
e PRl ol 268 SOV |1
FoanGebed we
ad £ E0I'5+G2965 DT SDVL Y DN 60 NASY FUEL S WSS ORI PO $60E1
AB9o50] -3 pUB (8571 e Jeana)
At DIS0LI0Y DM FI=GOL'H AUSY duwn ‘mep 19 PA3EIPO Sus e4api0 o duag N Rl
"G00 FeR §L KISV Vo SV
ad LT SOITeR DHl s Sty ol i Ha) LeeE]
~ SFSDISB08 DA £=DOLEE eISY Filvm il soumyiniss paiay o oty Alops otsys Sunjaisos st sl
G- U9 7 (3 H e oSG S AR O AP
AL 0 nas Ol 51 by o) 301 IUPRIEOE Aq 10 8 311 Uk ¥3Es won SUOEL
T30 G 1aEaF =001
ya AL EOIEGN0E O i 108 e paeanbo i 01 IR MO0 S1 V90 LM BUgwal 523 34T rautl
YN LV EBLEUGIN0S DT e
, Sicats IR
$ E0US 808 O ugep asugen

E}SP 2INEQINISIP JO UOISSIASATA] DY J0 S30],  E[ IGLL

Argrqrapisng oy ARG VT AN




RN LIOUS BUB Jobtut sod Aimnn Bpoddos £Us 1NS 7,

T EOL 33

VIR e 1 =300 PR T T R S o

S 0298 D

02408 O3

oE 03 o A 3P 19 - - O3 ke Pk o 16N (32830 10T
’ SI10a0 18443 (19 SpowmB: Bt Dy

[y

apa uar

Snead 9w by Yo [0 30 o

ot o P e g

SIUADY JWILID  GET LT

O ¥ 1-$0e809 DT

SRS PSS
1 01 FUIPIOION pasyi5/ 10431 {200 1PSURGT 31 H/D TP S BIQIIGID ] BHIW

O E0T505809 3T

O YR E0:309 O

LT
10,5 GOR0Y paf|aslusa o iy AEtehelian A pprelpatiat e sxodied b ojada 14y
Aoy paljoaLIes og A (EILY babp PUIIIGS Puds awcsB) s 100

0 ¢aamdon [ awssusd] |1 < [013 i polals

2 (114 0130231 p SRR 13 TURRONG 3112 DS T FAAIGIS LSNABE THIUSE

015704805 130

Sroeg
10290} £3 = L0 P19 4 =INT 4 | FHEISY 99 HES BORFL e oy

FEL : EDSE0L809 O

DL YOS 0eEw A3

B
2 561 44 (AR OmTPSLRASEIN PROBAUGN) | = 1O R PRI
204y Ut P2ngamns PURKRLOS |USLSE

o7 997 % oA (3] e

s ¢ EURE-0:809 23

OFL ;€03 0LE09 JT

uonsep dunojen jo Junpog

Spaadt (2 40 SHoND0N) 313ads paeprels uotmeduwso]) Lo SIS0

90053

BST AGEL

ST 2EL

e L e
iws;.

2
o

lard]

st Bt oo fo e, ] | fodds

{4 L34t LD

SI533 dAREHIN  [7 2iqEd

BELYSEAW SNAAUILOIE BB JN| (10 o BRIE1S B4 SPLGE LS oY1 "Ue domad Jay Y gy

=ip asurqmiscy
RO RA 03P DA

st tba L 2

el nasn sonesddy el | 0UE0E

{00d] ETL 1 017502809 O

T { [ B e ) U ALIp-TESAS 0] pop

000 21 ) PRI €3N L] EHTF G1RANG L34 UDHE PAIOALOR Al 10008

I [ wbpy anpaney 1} abwbld seu] 1] peopusis

S35 agiads-wonelwsmapding  §z aGRy

VN 01504999 0T EOESE
VN S Elgonaoy DFl Loigt
VN SWL ¢ EB1S0rd00 I logs]

shgas ssjauamrd (sa]

uepouny Surites aoered (2007 MR O AT POt UL



EU-Konformitatserklarung / EU-Declaration of Conformity

Nr./ No. 039/16

Produkibezeichnung: Produktfamilie / Product Family SIPROTEC 5 ........ocevcon s oo,
Product identification: s. Folgeseiten /e NEXE PAJES ... ee e rer o

Hersteler:; Siemens AG i,
Manufacturer:

Anschrif: HumbhoidtstraRe 59 .............
Address:

Die alleinige Verantwortung fiir die Ausstellung dieser
Konformitétserkiarung trigt der Hersteller.

Der oben beschriebene Gegenstand der Eridarung erfiilit die

einschldgigen Harmonisierungsrechisvorschriften der
Unior:

Niederspannungsrichtiinie:

L R R P R TN P O TR

This declaration of conformity is issued under the sofe
responsibility of the manufaciurer,

The object of the declaration described above Is in
conformity with the relevant Union harmonisation
legisfation:

Low Voltage Directive:

201435/EU  Richilinie des Europdischen Parlaments
und des Rates vom 28, Februar 2014 zur
Mamonisierung  der  Rechtsvorschriften  der
Mitgliedstaaten (ber die Bersitstellung elekirischer
Belrebsmittel zur Verwendung innerhalb bestimmter
Spannungsgrenzen auf dem Markt, Amisblatt der
EU 196, 29/03/2014, S. 357-374

EMV-Richilinie:

2014130/EU  Richtlinie des Européischen Parlaments
und des Rates vom 26, Februar 2014 zur
Harmonisiarung der Rechtsvorschrifien der
Mifghiedstaaten ~ ber  die  elektromagnetische
Vertraglichkeit; Amisblatt der EU 196, 28/03/2014,
5. 79-106

RoHS8-Richtlinie:

2011/65/EU  Richilinie des Europischen Paraments
und des Rates vom 8. Juni 201% zur Beschtinkung der
Verwenduny bestimmter gefdhrlicher Stoffe in Eiekirs-
und Elekironikgeraten; Amisblatt der EU L174,

2014/35/EU  Directive of the European Parliament and
of the Council of 26 February 2014 on the harmonisafion
of the Jaws of the Member States relafing to the making
available on the market of electrical equipment designed
for use within certaln voltage fimits; Official Journal of the
EU LS8, 29/03/2014, p. 357-374

EMC Directive:

2014/30/EY  Directive of the European Parfiament and
of the Council of 26 February 2014 on the harmonisation
of the laws of the Member States relafing to
electromagnetic compatibilify, Official Journal of the EU
L986, 29/03/2014 p. 79106

RoHS Directive:

2011/85/EU  Directive of the European Parfiament
and of the Councif of 8 June 2011 on the restriction of
the use of cerfain hazardous subsfances in electrical
and electronic equipment; Cfficial Journal of the

1/07/2011, S. 88-110

Anbringung der CE-Kennzeichnung / affixing of the CE-marking: 16

Diese Erklnng bescheinigt die Uberelnstimmung mit den genannten
Richtinian, Ist jedach kelne Beschaffenheits- oder Haltbarkeitsgarantie.
Die Sicherheitshinweise der migelisferten Produktdokumentation sind zu
beachten,

EUL174, 1/07/2011, p. 88110

This declaration is an aflesfalion of conformify with Ihe indicaled
Directive(s) bit doss not imply any guaraniee of quality or durability.

The safely insiructions of the accompanying product docurmentation shal!
be observed,

Siemans Aktiengeselischaft: Chairman of the Supervisory Beard: Gerhard Cromme; Managing Board: Joe Kaeser, Chairman, President and Chief Executive
Officer; Roland Busch, Lisa Davis, Klaus Helrarich, Janina Kuge!, Siegfried Russwurm, Ralf P. Thomas
Registered offices: Berlin and Munich, Germany; Commercial registries: Berlin Charlottenburg, HRB 12300, Munich, HRB 6684; WEEE-Reg.-No. DE 23691322

EU_DoC_SIPROTEC-5_039-16 doax
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Die Ubereinstimmung des bezeichneten Produkts mit den The conformity of the dasignated product with the provisions of

Vorschrifien der angewandten Richélinie{n) wird
nachgewiesan durch die valistindige Einhaltung foigender  following standards / regulations:
Mormen / Vorschriften:

Harmonisierie Normen, sonstige technische Normen, Spezifikationen /
Harmonised standards, other fechnical standards, specifications:

Referenznummer Ausgabedatum Referenznummer

Reference number Date of issue Reference number

ENBO255-27 v 2004 EN80255-26 ...,
ENBOSBY oo 2002 s et et

Unterzeichnet fiir und im Namen von:/ Signed for and on behalf of;

Siemens Aktiengesellschaft

Nuremberg 2016-12-12
Ort ! place Datum der Aussteliung / Date of issue

5, I3 j ; £ )::““-“ # Y : Aj : V.l
Dr. Catherine Fritsch .. {/ *@ ‘iﬁ skl Michasl Klaring "~

the applied Directive(s) is proved by full compliance with the

Ausgabedatum
Dafe of issus

(.

Name / hame Unterschrift / signature Name [/ hame Unterschiifi { signafure ‘“)
Head of Lifecycle Management & Development Head of Manufacturing
Funktion / function Funktion / function

EU_DoG_SIPROTEC-5_D39-16.docx
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Produktbezeichnung:
Product designation:

Grundgeréte  Basic devices

Leitungsschuiz / Ling Profection

Schaltermanagemeni / Breaker management
Uberstromzeitschutz { Overcurrent Protection
Feidieiigerdt / Bay Controller
Bahn-Feldleitgerat

Transformatorschutz ! Transformer Protection
Bahnschutz / Railway Profection

Digitater Storschreiber / Digital Fauit Recorder
Motorschutz / Motor Profection
Sammeischienenschutz / Busbar Protection
Maschinenschutz / Generator Protection

Ersatz-Basismodule / Replacement base modules

Leitungsschutz / Line Profection

Feldgerat / Bay Controfler
Transformatorschutz / Transformer Protection
Bahnschutz / Raflway Protection
Uberstromzeitschutz / Overcument Profection
Motorschutz / Motor Protection

Digitaler Stérachreiber/ Digital Faulf Recorder

TSAB2, 75A84, 7TEABE, 7TSA87
78D82, 75084, 750886, 7SD87
75182, 75188, 75187

TVKE7

7582, 75485, 73486

6MDB5, 6MDE6

6MDBY

7UTE2, 7UT85, 7UTEE, TUT87
75785

TKESS

78KB2, 73K85

75585

7UMB8SE

ESL84, ESLA6, ESLEY
EMD85, EMDB6
EUTS?

EST85

£8J85

ESK85

EKE85

EU_DoG_SiPROTEGC-5_038-16.dacx
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Grundmodule / Base modules

Prozessorbaugruppe / Processor module
Prozessotbaugruppe / Processor module

Stromversorgungshaugruppe / Power supply module

Ein- Ausgabebaugruppe / Inpuf - Output module
Ein- Ausgabebaugruppe / Input - Oulpul module
Ein- Ausgabebaugruppe / fnput - Ouipuf modile
Ein- Ausgabebaugruppe / Input - Ouipuf module
Ein- Ausgabebaugruppe / Input - Ouiput module
Ein- Ausgabebaugrppe / Inpul - Output module

Erweiterungsmodule | Expansion moduies

Ein- Ausgabebaugruppe / Inpul - Output module
Ein- Ausgabebaugruppe / fnpuf - Output modufe
Ein- Ausgabebatgruppe / Inpuf - Output module
Ein- Ausgabebaugruppe / input - Oufput module
Ein- Ausgabebaugruppe / Inpuf - Quiput module
Ein- Ausgabebaugruppe / Input - Output module
Ein- Ausgabebaugruppe [ input - Ouipuf modufe
Ein- Ausgabebaugruppe { Inpuf - Oulpuf module
Ein- Ausgabebaugruppe / input - Ouiput module
Ein- Ausgabebatigruppe / Input - Outpuf modute
Ein- Ausgabebaugruppe { Input - Output module
Ein- Ausgabebaugruppe [ Input - Output module
Ein- Ausgabebaugruppe [ input - Output module
Ein- Ausgabebaugruppe / Input - Oufput modufe
Eingabebaugrappe / Input modufe

Ein- Ausgabebaugruppe / Input - Oulput module

Steckmodul-Tragerbaugruppe / plug-in module assembly
Stromversorgungsbaugruppe fiir zweite Gerétezeile /

Power supply module for second device row

Kommunikationsmodule / Communication moduies

USART Modul elektrisch / USART module electrical

USART Modul optisch ! USART module opfical

USART Medul opfisch filr Weithereichslbertragung /
USART module optica! for wide-range transtmission

Ethernet Modul elektrisch / Ethernet medule slectrical

Ethernet Modul oplisch { Ethernet moduie opfical
Process Bus Moduie

CP260
CP300
PS201
10204
(0202
10203
10208
10211
10214

10201
10202
10203
10204
10205
10206
10207
10208
10209
10210
10211
10212
10214
0216
10230
10231
CB202

P8203

USART-xx-yEL

USART-xx-yFQ/”

USART-xx-yLDFO
ETH-xx-2EL
ETH-xx-2F0
PB201

X zwei Buchstaben, eindeutiger Code flr das Modul im Produkt-Code des Gerétes
two letters, unigue code for the module in the product code of ihe device

y. 1=1Kang/ 1 channel
2= 2Kanéle/ 2 channels

EU_DoC_SIPROTEC-6_039-16.docx

JOKT
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Messumformer Modul ! Transducer module ANAI-CA-4EL

Lichtbogenschutz Madui / Arc Protection medule ARC-CD-3F0

Kabelsatz fir Vorort-Bedieneinheit /

Cabel kit for on-site opsration panel C53207-A600-B005/-BA06/-B912/-B813
Verbindungskabe! zum Anschluss einer 2, Gerétezeile /

Connecting Cable for the 27 Device Row C53207-AB0G-B904

7056

EU_DoC_SIPROTEC-5_039-16.docx page 5 of 5



-, Deutsche E% @
<" Akkreditierungsstelle Labor Stratcberg Gmbt
D-PL-12052-01-01

Technical Statement
in accordance with the EMC Directive 2004/108/EEC inclusive all modifications

The product family
SIPROTEC 5 System

“Protection, Automation and Monitoring”
manufactured by
Siemens AG

has been tested and was found to comply with the following standards for
electromagnetic compatibility

IEC 60255-26 / 2013 with reference to IEC 61000-4-18 / 2010

IEC 61000-4-2 / 2008

IEC 61000-4-3 f 2010

IEC 61000-4-4 / 2012

IEC 81000-4-5 1 20056

IEC 51000-4-6 / 2008

IEC 61000-4-11 / 2004

IEC 61000-4-17 / 2008

IEC 61000-4-18 / 2011

IEC 61000-4-29 / 2000

CISPR 11/ 2010, CISPR 22/ 2008
CISPR 1172010, CISPR 22/ 2008
IEC 61000-4-8 / 2009

{EC 61000-4-9 / 2001

EN 61000-3-2 / 2006-04 +A1 / 2009-07 + A2 / 2009-07
EN 61000-3-3 / 2008-09

EN 61000-6-2 / 2005-08

EN 61000-6-4 / 2007-01 CISPR16/2010
IEEE Std €37.90.1-2012 Va
IEEE Std C37.90.2-2004 co

We confirm this with the Test Reports listed in the appendix 1

N #
Date: 2015-10-16 /7 N
M ’f. /{f (C’/’J/- ‘;’ iy : i3 ,f’; : \:‘;
Dipl.-ing. A. Koch Dipl.-Ing. R. Erxieben
PRUFLABORATORIUM L N4
Document: PRO EMV Labor Strausberg GmbH Page / of 7’ /)< a4
ULE150818 Garzauer Chaussee 1 179 - )

D 15344 Strausberg
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Product designation

Basic devices

Line Protection

Breaker Management
Overcurrent Protection
Bay Control Uinit
Transformer Protection
Railway Protection
Fault Recorder

Miotor Protection
Busbar Protection
Generator Protection

Replacement devices

Lab\cg Strausberg GmbH

7SAB2, 7SAB4, 75A86, 7TSA8Y
75D82, 75D84, 75D86, 75D87
78182, 75186, 7SL.87

TVKBY

75082, 75J85, 75486

6MD85, 6MDB6

7UT82, 7UT8S, 7UT86, 7UT87
75785

7KE85

7SK82, 75K85

75885

7UMBS5

Replacement base modules are universal substitute devices that can be used for several device types.
Different technical versions of these replacement base modules are available.
They differ only with respect to the input and output module 102xx, so the replacement devices contain an

identical hardware as the basic devices.

A replacement device is immediately operable after transfer of the software and of the existing

parameterization.

Line Protection
Bay Control Unit

ESL84, ESLE6, ESL8Y
EMDS85, EMD86

Transformer Protection EUTS7 -

Railway Protection EST85 P

Qvercurrent Protection ESJB5 SET

Motor Protection ESK85 o

Fault Recorder EKESS

All firmware and DIGSI versions

\7\'\_,___‘/.5
PRUFLABORATORIUM /;z

Document: PRO EMV Labor Strausherg Gmbit Fage / of :
ULE150818 Garzauer Chaussee 1 2719
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=" Akkreditierungsstelle
D-PL-12052-01-01

.. Labor Strausberg GmbH

Description of SIPROTEC 5 System

SIPROTEC 5 Platform and Hardware Characteristics
The SIPROTEC 5 series includes both modular and non-modular devices.

Modular devices consist of a base module (1/3 of 19 inches) and can be expanded with expansion
modules (1/6 of 19 inches). The device type identifier for modular devices is XXX85, XXXB6 or XXX87,

for example, 7SAB6

Type xxx84 devices have the same hardware properties as the modular devices, but they cannot be
expanded with expansion moduies.

All non-medular devices consist of just a base module (1/3 of 18 inches) and cannot be expanded with
expansion modules (1/6 of 19 inches). The device type identifier for non-modular devices is 7XX82,
for example, 75J82.

Hardware Characteristics of Modular Devices

A modular device always consists of a base module and optionally of expansion modules.
The modules can be chosen according to hardware characteristics. These characteristics are:

Module size

Type of construction

Mounting of the on-site operation panel

Layout {or design) of the on-site operation panel
input and output module

Plug-in modules

* » T * e o

The modules are available in 2 sizes: e s

. Base module {1/3 of 19 in)

. Extension module {1/6 of 19 in)

The devices are available in 3 designs:

. Flush-mounting devices with on-site operation panel fitted directly on the device
. Surface-mounting devices with integrated on-site operation panel

. Surface- mounting devices with detached on-site operation panel

The on-site operation panels of the base moduies can be selected from 3 variants:

. With a large display, keypad, and 16 2-colored LEDs

. With a small display, keypad, and 16 2-colored LEDs

. Without a display, without a keypad (standard), but with 16 2-colored LEDs
The on-site operation panels of the extension modules can be selected from 3 variants:
. With 16 1-colored LEDs and 2 key switches

. With 16 1-colored LEDs

. Without display elements

The base module always contains the central processor board CP200, CP300 and the power-supply
board PS201 and an input and output board 102XX.

The extension module contains an input and output board [02XX or a plug-in module assembly with
integrated power supply CB202.

The 1% extension module in the 2™ device row always contains power supply module PS203.

The plug-in modules are available for various applications. The following plug-in modules can be installed
in the base module or in an extension module with plug-in module assembly with integrated power supply

CB202:

. Communication module 2
. Measuring-transducer module
PRUFLABORATORIUM
Document: PRC EMY Labor Strausberg GmbH Page / of
ULET50818 Garzauver Chaussee 1 3/9

D 15344 Strausherg
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Akkreditierungssteile Labor Strausberg GmbH
D-PL-12052-01-01

Hardware Characteristics of Non-Moduiar Devices

A non-modular device always consists of just one modute (1/3 of 19 inches) and cannot be expanded with
expansion modules (1/6 of 19 inches). These hardware characteristics are:

. Module size: 1/3 of 19 in.

. Type of construction: Flush-mounting devices with on-site operation panel fitted directly on the
device

The on-site operation panels can be chosen from 2 variants:

. With a large display, keypad, and 16 2-colored LEDs

. With a small display, keypad, and 16 2-colored LEDs

The module always contains the central processor board CP100, the power supply board PS101 and an
input and output board 1010X,

The input and output board 1010X includes the terminals for current and voitage transformers,

Optionally, the module can be equipped with an additional input and output board 10110 for extra binary
inputs and outputs.

The plug-in modules are available for various applications. The following plug-in modules can be installed
in the module:

J Communication modules
. Measuring-transducer modules

For further information see manufacturer's documentation:
Product Information Part No.: C53000-B5040-C001

Hardware Manual Part No.: C53000-G5040-C002

|
PRUFLABORATORIUM
Document: PRO EMV Labor Strausberg GmbH Page / of T
ULE150818 Garzauer Chaussee 1 470 ,/{
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