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8, Evaluation of all tests

e Lightning impulse fest

During the test at 125V lightning impuise voltage, no disruptive discharge occurred. The
recorded voltage cutve did not present any significant varfation petween recordings at reference
Impulse and at full Impulse level.

The routine tests have successfully been repeated,

The requirements specified by [EC 60044-1: 1996, Sub-clause 7.3.2 have been met.

The current transformer has PASSED the type test — impulse voltage test

¢ Determination of errors

The measured current error and phase displacement values are within the limits permissible for
accuracy class 05 for measuring cument wransformers and class 5P for protective current
transformers,

The requirements specified by [EC 60044-1: 1996, Sub-clauses 11.4 and 124 have been met

The current transformer has PASSED the type test — determination of errors.

s Short-time current test
The current transformer Is capable of properly carrying its rated dynamic cumrent of 80 kA and its
rated short-time thermal current of 315 kA for a duration of short-circuit of 3s.

—~  After test, the current transformer was not visibly damaged.

~ The erors determined after test did not differ from those recorded before test by more than
half the limits of error appropriate to its accuracy class.

~ During the dlelectric tests done after the short-time current test, no disruptive discharge
occurred. The partlal discharge magnitude was below the permissible limit of 50 pC
at1.2x U,

-~ The visual inspection of the insulation of the primary winding was not necessary as the current
density In the primary winding, refated to the rated short-time thermal curent, does not exceed
180 A/mim2

The requirements specified by lEC 60044-1: 199612, Sub-clause 7.1 have heen met,

The cumrent transformer has PASSED the type test — short-time current test

¢ Temperature-ise test \(\Q

Subjected to Its rated primary continuous thermal cutrent of 1500 A, the test object reaches a
maximum final temperature rise of 674 K In the secondary windings. The final winding
temperature-rise limit of 75 K permissible for the class of Insulation "E* was not exceeded.

The requirémeﬂt’s specified by IEC 60044-1: 1996, Sub-ciause 7.2 have been met

The current transformer has PASSED the type test — temperatu re-tise test
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9.  Appendices

91 Photos

Figure 9:  Test arrangement for the short-time current test

Figure 10: Test object after the short-time withstand current test

252



\  INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH iPH

BERLID

h-

.y
TYPE TEST REPORT NO. 14160077.3.032 SHEET 25
9,2 Oscillograms
o Impulse tests on the primary winding /
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ieCroy A ’

B 18 ps 20.8kV M0 STOPPED

Test No. 1003 0250
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¢ Short-circuit test
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9.3 Drawing
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.. -7, Deutsche
- Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsectionl AkkStelieG in connection with Section 1
subsection 1 AkkStelleGBV

Slgnatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

IPH Institut "Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Allee 378 A, 12681 Berlin

is competent under the terms of DIN EN 1SO/IEC 17025:2005 to carry out tests in the
following fields:

High-voltage equipment and components

Low-voltage equipment and components

Installation, switching, control anid protective equipment

High-voltage, medium-voltage and low-voltage cables and their accessories

The accreditation certificate shall only apply in connection with the notice of accreditation of 2015-11-1%
with the accreditation number D-PL-12107-01 and Is valid until 2020-11-10. It comprises the cover sheet,

the reverse side of the cover sheet and the following annex with a total of 42 pages.

Registration number of the cartificate: D-PL-12107-01-00

Ha ocHoBaHue 4n.36a an.3 ot
30r1

Frankfurt, 2015-13-11

Sce notes ouerieal.

N
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Deutsche Akkreditierungsstelle Gmb

Office Berlin Office Frankfurt am Main Office Braunschwelg
Spittelmarkt 10 GartenstraRe 6 Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate Is subject to the prior written approval by
Deutscha Akkreditierungsstelle GmbH (DAkKS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned ovetleaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation {EC) No 765/2008 of the Furopean Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveiliance relating
to the marketing of products (Official Journal of the European Union L 218 of 5 luly 2008, p. 30). DAkkS is
a sighatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum {IAF} and International Laboratory Accreditation
Cooperation {ILAC), The signatories to these agreements recognise each other's accreditations.

The up-to-date state of membership can be retrieved from the foliowing websites:
EA:  www.european-accreditation.org

ILAC: www.llac.org

IAF, wwwiiafinu
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Deutsche Akkreditierungsstelle Gmbi
(FepmaHcKu akpeguTaLoHeH oprat MvoX)

YrnbnHOMOILEH B choTtBeTcTaKe ¢ Moapaznen 1 Ha Pazpen 8 Ha AkkSielleG 8B BPpL3Ka C
Mogpasgen 1 va Paspen 1 Ha AklStelleG
Moprucan MHorocTparHKTe Cnopasymeris Ha EA, ILAF u [AF 3a B3aMHO npuaHagaHe

AKkpeauTaLusi

Deutsche Akkreditierungsstelle GmbH (Fepmancku akpeguTauuoHeH opran M6X) yaoctoeepssa,
Yye usnuTBaTenHaTa nadopaTopus

IPH Institut “Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Alee 378 A, 12681 Berlin

{(WncTuryT UNX ,Nprodeng giop Enekrpuwe XoxnawyHrerexHuk™ TmeX
Anes Nangc6eprep 378 A, 12681 BepnuH)

& KomrieTeHTHa no yenosuaTa Ha DIN EN ISO/IEC 17025:2005 pa ussbpuIBa U3NNTaHNS B
cnepHuTe obnacTu.

AnapaTypa ¥ KOMNOHEHTH 33 BUCOKO HamnpexeHue

Anaparypa U KOMNOHEHTH 33 HUCKO HanpexeHue

KomyTaumoHHa, 3aluTHA U ynpaBnsaBaila anaparypa

KabGenu n xaGenHn akcecoapu 3a BUCOKO, CPeAIHO M HUCKO HanpexeHue

AKPEANTALIMOHHUAT CePTUUKAT BaXW BbB BPBb3KA C N3BECTUETO 32 akpeauTaums ot 11.11.2015 .
¢ aKkpeguTalnoHeH HOMEp D-PL-12107-01 1 e BanuaeH 2o 10.11.2020 r. Tolh ce CbCTOM OT
3arnaBHKs NIKCT, oDpaTHaTa cTpaHa Ha 3arnaBHys NUCT 1 CreABailiiis aHeke ¢ obLwo 42 ctpaHuun.

PeruscTpaLioHeH Homep Ha cepTidukata: D-PL-121 07-01-00

/rodnuc — He ce yeme/
dpankdypT Ha Mai, 11.11.2015 . uHx. Pand Ersep
' PwioBOaWTEN OTAAGNEHNE

Tosn ROKYMEHT e npesos. OnpefensitiaTa BEpCUs & OPUTUHATHUAT FEPMaHCKi akpeanTaLoreH cepTudpukat,

Bx. saBenexkute Ha oBGPATHATA CTpaHa Ha NncTa.
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eutsche Akkreditierungsstelle GmbH
(FepmaHcku akpeauTaLyoHeH oprad [MEX)

Odwc beprnH Oduc dpatkdypT Ha MaliH Odsvc BpayHwsaiir
[Unurenwapkr 10 Eyporta anee 52 ByHaecanee 100
10117 bepnuH 60327 ®paHrdypT Ha MaiiH 38116 bpayHwsainr

My6rvkyBaHETO Ha MBBAAKKA OT aKPEANTALIMOHHIA CEPTMAIMKAT MOANEXHN Ha NPeaBapuTesHO
nucmeHo onobpeHue ot Deutsche Akkreditierungsstelle GmbH (DAKKS). NakntoueHne e
HenpomeHeHaTa (opMa Ha OTAEIHI PasNPOCTPaHEHNA Ha 3arnaBHiks fNCT OT CnoMeHaTus Ha
obpaTHaTa CTpaHa Ha MucTa opraH 3a oLeHKa Ha CLOTBETCTBIETO.

He TpstBa fa ce chifasa BneyaTneHune, Ye akpegukauvaTa e pasiimpena fo obnacTi H3BBLH
obxeaTa Ha akpeauTauua , yaocTosepeH oT DAKKS.

AKpeaMTaLMATa € faneHa ChiacHo 3akoHa 3a akpeAUTaUUoHHNA oprat (AkkStelleG) ot 31 ronu
2000 r. (BecTHuk 3a thefepanHu 3akoku | cTp. 2625) u PEMMAMEHT (EO) Ne 765/2008 Ha
Esponefickus napnamert 1 Ha Cbeerta o7 9 1onm 2008 r. 3a onpedenaHe Ha U3MCKBaHWATE 38
aKpeaMTaLWMA 1 HafA30p Ha Nasapa BLB BPb3Ka C NpeAnaraHeTo Ha nasapa Ha npoayxTi
(OthyumaneH BecTHuK Ha EBponelickis cbios L 218 ot 9 tonu 2008 r., cTp. 30). DAKKS e noanucan
MHOrocTpaHHOTO CcnopasymeHuve 3a B3ayMHO NpustHaBaHe Ha eBPONENCcKoTO CETPYAHUIECTRO 3a
akpeautaums (EA), MexagyHapopHvs akpeauTaiioHeH dopym (1AF) 1 MexgyHapopHoTo
CbTPYAHVUECTEO 33 akpeauTipaHe Ha nadopartopui (ILAC). Mopgnucanure Tesn cnopasymeHus
npu3HaBaT B3AWMHO CBOUTE akpeaunTaLlui.

TekyLLIOTO CLCTORHWE Ha YNEHCTBOTO MOXe fAa Gbae HamepeHo Ha cnejrnTe yeBcaitose:
EA:  www.european-accreditation.org

ILAC: www. ilac.org

IAF:  www.iaf.nu
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OEKNAPALUUA

ye npeanmKeHoTo oBopyaBaHe B NpoLeAypaTa oTroBaps Ha MUHUMAIHY TexXHNYECKU VBKCKBAHNUA HA
BwanoxuTens, nocodenn 8 tabnuya 2

LOonynoanucadust AHToH MisaHos VinMeE, B KAYECTBOTO MU Ha npeacTaenssaly S 23" EOQJ,
YYECTHUK B NpOUeaypa 3a BbanaraHe Ha obiieciBeHa noptyka ¢ npegmeT. MoaepHusauus {peTpoduT)
Ha BbL3NOoBY paanpeaenuTenty craxuvi 20 (10) KV 1 uarpaskaae Ha Bepury Ha TeremMexaHura, ped, Ne
PPD 18-103, O60cobena noauuys Ne 2: MogepHusauus (peTpodut /ApoeKTMpaHe, PEKOHCTPYRUMA,
AOCTaBKa M MOHTAX Ha MalUnHK 1 CHOPLXEHNS, NOATOTOBKA U BhBEXAAHE B ekchnoaTauvs/) Ha BbanoBit
pasnpegenurentu craHuymm 20 (10) KV 1 narpaskaaHe Ha BEPUIM Ha TEIEMEXaHWKa B DETVOH PerioH
Jlepunk - Kiocredann” u pernot .bnaroeerpay’

OEKSTAPUPAM, YE:

Ye NpensioKeHoTo OF Hac ofopyasate B NpoLieAypaTa, 0TroBaps Ha MUHWMANHKTE TEXHUMECKU
M3MCKBAHYS Ha Bbanoxutens sa CTAHOAPT HA MATEPWATIA 3A TOKOBW TPAHCOOPMATOPHK 20 KV
3A MOHTUPAHE HA SAKPUTO, ®MKCUPAH, nocouenu B Tabnua 2, KaKTo criegea:

MapaMeTpn Ha enexTpUYEcKaTa pasnpeaenuTenHa Mpexa;

N Ll napame'rbp i R -1
1. OBageHo HanpexeHwe 20 000V
2. MakcymanHo paboTHO HanpeKeHue 24000V
3. ObsBeHa YecToTa 50 Hz
4, HadnH Ha 333eMABBHS HA 3BE3OHUA UeHTHLP n3onipaH 38e3geH UeHTLD
5. Tok Ha KbCO CheanHeHue . 15 ¥A

XapaxTepucTuku Ha paboTHaTa cpeaa il MACTO Ha MOHTMpaHe:

i S ———

"Ne || XapaKyepuCTiKa /MACTO Ha MOHTUDAH CroinocT/onucanve
1. MakcumanHa oKkonHa Temnepatypa + 40°C
2. MuHUManHsa okonHa TeMneparypa Munye 8°C
3. QTHOCUTENHA BIEXKHOCT Ho 95 %
A 3ambpcsisaHe ¢ npax, Nyiek, arpecuBHN rasose 1 YmepeHo
napu
5. Haamopcka BMCOYMRE Oo1000m
6. MacTo Ha moHTUpade B 3PY, KPY, TI

TexHuveciky NapameTpy Ha TOKOBWU W3MepBaTeNHU TpaHcdopmaropy 20 kV, 1250/5/5 A, noanopeH
TIM, 33 MOHTHUPAHe Ha 3aKpuUTO, KOWTO Ce rapaHTupat oT YyacTHuka upes Heknapauus (CLanacHo
o6paszeta e GoKyMeHMayuAma), 4e NPeanoXeHoTo oBopygeake oTroBapa Ha noco4yeHute no-Aony
MUHXMAaITHUTE TEXHNYECKN M3UCKBaHNA Ha Bruanoxutens:

o Ne- b i 2 [lapameTsp e e | MAHAMATTHK TEXHUYLCKH. UINCKBAHMA
OBaBeH MbpBMHEH TOK, fr 1250 A /1
OBseeH NbpBUMEH TOK  Ha  TepPMKYHA r

2 YCTORYUBOCT, !Fr:, i 2315kA/s \
OBApeH  MbPBMYEH TOK  Ha  AWHAMUHHa > 79 kA \
YCTORYUBOCT, fayn ~

4. | OBsBeHy BTOpUYHM TOKOBE: -~~~ - * . - T Eae T

- | 3a usmepsaTenHaTa HaMoOTKA 5A

- | 233 HamoTKaTa 33 3auTaTa 5A \
T 5. - | ObsEeHy koehnlnenTh Ha TpaHcopmauma: - : e e \

- | 3a namepearenHara HaMoTka - 1250/5 A N

- | 3a HamoTkaTa 3a 3aWKTS 4 1250/5 A _

263







TeXxHMIecKH NapamMeTpPH Ha TOKOBY MaMepeaTenHK ThadcopMaTopH V., 48075/5 A, noanopsaH Til,
3a MOMTHDAHE Ha 3AKPUTO, KOWTO Ce rapaHyupar oF YuacTHUEF pé/ [exnapauus (cnbenacHo E
obpazeua é JdoxymeHmauuama), 4e npeanoxeHoTo oBopyasaHe orfoBaps Ha NOCOYSHUTE NO-AONY 5
MUHUMAaRHKTE TEXHMYECKI N3KCKBaKKA Ha Bhanoxutens: yd :
2Nl -MapameTsp NAHAMAnHN TeXHUIECKY N3MCKBAaHNA -
1. OBABEH MBPBUYEH TOK, for &~ 400 A
OBfseeH  MbpBWYeH  TOK  Ha  TepMudba
2. YCTORMNBOCT, Eh i 231,51 s
3. Oﬁﬂ%eH nepBMueH  TOK Ha  AUHaMidHa 579 KA
YCTORUNBOCT, foyn
4. | OBsizeln BTOPNYHW TOKOBE! . : S S R
- 3a waMepeartenHara HaMoTka 5A
- 33 HAMOTKATa 38 3alnTara 5A
B, | Obseeny koeduuneHTH Ha TpaHcdopMalina: RS ' : -
- 23 nameppaTenHara HamoTka 400/5 A
- 33 HaMOTKaTa 32 3alnTa 400/5 A

KOHCTPYKTMBHM XapaKTepUCTUKN ¥ Ap. Aakhu 33 TOKOBM n3MepBaTenHu TpaxctopmaTopu 20 kV,

1250/5/5 A 1 400/5/5 A, nofnopeH T, 33 MORTYPaH® Ha 3aKpUTO, KOMTO Ce fapaHTMpaTr oT YYacTHuKa

upea [Qeknapauus (cbLaigacHo obpaseya & dokymenmayuama), 4e npeanoxeHoTo obopynsate

OTroBaps Ha NOCOYEHWUTe MO-HO0NY MUHUMATHNTE TeXHUUeckH M3MCKBaAHNA Ha Bhanoxurens;

= N “XapakrepucTika: Minii TEXHUUBCKW MIMCKBAHUA

a) TokopuTe Y3MEpBaTENHH Tpaxcthopmaropy TpAbea Aa &npar ot
nognopeH Tun 1 Aa GbAaT 3aLNTeHU ChC CHHTETUHHE,
MOHONWTHA, TBBPAA N3onauns, CeOTBETCTBALLA Ha
uanckeanunTa Ha bAC EN 60085 nnv exsueaneHT. 3a TOMNNHEH

1. KOHCTPYKUMR knac Ha wsonauusTa - min 120 (E)

6) TokoBUTE U3MEPBATENHHU TpaHcopmaTopy Tpbea Aa Geaar
CHOPLXEHY C KIEMY C N0 4BE BUHTOBY ChefiHeRis, 3a
cBLP3BAHE Ha MbPBUYHATA HAMOTKA W KieMeH 6ok 3a
CEBLP3IBAHE HA BTOPUYHUTE BEPUrK.

BTOPUYHN HAMOTKN — a) Eqna BTOpMYHA HaMOTka 38 HervTe Ha “3aMEPBAHETO.

Bpoil 1 NpsaHasHaveHe 6) EgHa BTopU4Ha HaMOTKA 3& LenuTe Ha 3atinutara,

Knemute Tpsabea pa Gwaar uspaBoTeHk OT MEj vunu MefHa cnnas

HEoMyCKalla ereKTPOXMMIMYHA KOpo3ua Niph cBBLp3BAHETC HA

TpaHcOpMaToOPUTE & MEAHI UNN anyMUHUEBN LINHI.

a) KnemuwaT Briok TpsiGea Aa ShAe OT BUHTOB TUM C BBAMOXHOCT
33 CEBP3BAHE HA MHOTOMUYHI NPOBOAHMLM Ha BTOpUYHUTE
BEpUri ChC Cevenue Ao 4 mm-.

KnemeH Bnox 3a | 6) KnemnuaT 6nok Tpadea Aa Gpae 3alMTeH C NPo3paYeH Kanak sa

4, CBBp2BAHE Ha BM3YANEeH KOHTPON C Bb3MOXHOCT 32 nnombupane,

ETOPUHHUTE BEPUIK B} KnemuTte Ha KnemHuAT Onok TpsibBa Aa Gpaat uspaboTeHn ot
MBCWHT WAK APYra roaxoasAtla Hekoposupata meaHa Crnas.

r) Knemuuat Gnoxk TpabEa fa OcUrypsisa Bb3MOXHOCT 33
aazeMABaMe Ha MIBOAVTE Ha BTOpUMHKTE HEMOTKY.

ToKOBUTE W3MepBATENHU TpaHCHOpMaTopn TpaGea pa Gbpar

CHOPBKEHN ChC ZasemuTenaH GonT min M8, oaHadeH CcuC 3HaK

5. 3aszemsapaHe JSalmTHa sema’.

Boudky peaboey M CKpenuTenHn CheaunHeHn: Tpabea Aa Owaar
uapaboTeHn OT MECUHT VAW APYrA NOAXCASLM HEKOPO3SHMPALLW
MeTany Ny METanHK Cnnasu.

a) ToxoBuTe M3MepBaTENHU TpaHcdopmaTopy TpsdRa na 6baaT
MapKUpaHu OT CTPaHaTa Ha KnemHus Brok ¢ uHhopMaLus 3a
obapeHyTe CTOMHOCTI BbPXY Kopnyca Ha TpaHcdropmaropa ui
BBpXy TAbenKka ChrNacHo UBUCKBaRVATA Ha T. 6.13 oT BAC EN
61869-2 1yt EXBUBANEHT.

6) OBsiBeHUTE CTOMHOCTU MOXE A2 EbaaT HaHeceHK vpes \}
rpaBupaHe BbpXy kopryca Ha TpaHcopmaTopa unn Bup
tabenka napaboTteHa OT aHOAM3VUPaH anymMuHui unu ov
CKBUBANEHTEH YCTOMUME HA KOPO3Us Matepyarn, Karo 3a Lentg, \
He morar Aa Gbaat uanonssaqy Tabenki (eTnkeTH) OT
camosanensatl] e THr.

Knemw 3a CBbp3BaHe Ha
nbpBUYHETA HaMoTKa

Pe3boBi #© CKPENUTENHW
CbeavHeHus

Mapkupade Ha obaBeHuTe
CTONHOCTH
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Mo - |+ XapakrepucTuka e - MKHMMansK TeXHUY2tky UBNCKBAHUA - e
B) MapsxupoBkata Tpabea fa Bbge HaHeceHa TpaiiHO 1 YeTNNBo No
Ha4uH, No KOKTO Aa He Moxe fa Obje 3ankyeHa.
r) Ako ce uanonasa tadernka, Ta TpsiBea ga Gbhe dukcupaka
30pABO KbM KOpPIyca Ha TOKOBUTE NaMepsatentil
TpaHcHOPMATOPH HPes YCTOWHMBY Ha KOPOsHA HUTOBE.
) OT cTpaHaTa Ha knemHus Briok, BbpXy U30NauuATa Ha TOKoBUTE
MaMepBAaTENHY TPaHCHOPMaTOPY AOMEBIHUTENHO Tpsibra aa
fbae MapkvpaH ¢ BATEGHAT MK peneden nedat oBaseHus
KoehuLMeHT Ha TpaHcthopmauls, C pasmep Ha wpudTta min 20
mmn.
VizBoauTe Ha TOKOBUTE M3MEpPBATENHY TparcpopmMaTopy TprGea oa
8. MapkupaHe Ha nssogute | 6bAaT MapkmpaHi TPaitHO N YETNINBO CBIMACHO UBUCKBAHUATA Ha T.
6.13 ot BAC EN 61869-2 wnu exBvBaneHT,
MbpeoHayanHa nposepka | @) TOKOBUTE UamepBaTenti Tpakchopmartopy Tpabea aa GbaaT
“ 3Haum - 3a [OCTaREHW Cief K3BLPLUBAHE Ha TbPBOHAYANHA METPONortiHa
a YAOCTOBEPABAHE nposepka.
: (cbrnacko pasnopepbure | 6) MepeoHayanya MeTponoTkuHa NpoRepxa Tpsbea Aa Oeae
Ha 3aKoHa 33 yAOCTOBEPEHa ChC 3HaK 3a MbpBoHaYarnta ApoOBEPKa 1 KONKETO
¥aMepBaHWATa) Ha MPOTOKONA OT NPOBEASHUTE UBNUTBARUA.
10. EKCE‘!HOET?L{VIOHH& > 25 roguHm
ABNroTPaiHocT
OBGIM TeXHWuYECKH FnapameTpd, XapakTepucTukw # AP, AaHHW  TOKOBU naMepBaTenHu

tpaHccpopmaropy 20 kV, 1250/5/5 A u 400/5/5 A, n
rapanTupaT or YuacThuka upe3 [eknapauws
npeanoxeroTo oBopyABaHe OTroBaps Ha fnocodeHute o

OZINOpPEH THM, 32 MOHTEPaHe Ha 3aKPHUTO, KOWUTO ce
(cbenacHo ofpaseya e doxymenmayusma), e
-fony MMHUMaNHWTEe TeXHU4ecKH

U3vcKBaHUa Ha Bbanoxurens.

1.7 | Knacose Ha TCUHOCT, . -
- 33 WamepsaTenHaTa HamoTka <0,565
- 33 HEMOTKAaTa 38 saluTara < 10P20
2. OBsBEH NPOSLIMKUTENEH TEPMUYEH TOK, foth 21,2 % lor
3. HomuuaneH koedutmeHt Ha GegonacHoct — FS =5
4, HomuHanka rpaHuyHa kpathocT — ALF < 10
5: - |OBsBEH BTOPRUHI TOBapK: - - -
- 38 WAMepBaTENHaTa HaMaTKa =15 VA
- 3a HAMOTKaTA 3a 3aurara =30 VA
6 OB6HBEHO N3ABMKAHO HaNPENeHue C NPOMULINSHA YecToTa 3a 2 50 gV
’ n3onNaUMATa Ha MbPEMYHATE HAMOTKE (edbexTHBHA CTOMHOCT)
7 OBAREHO U3ABLPMAHO HaNPeXeHUe C MbIHUER KMIYNC 38 =125 vV
’ MaonaUMATa Ha MbpPBKYHATA HAMOTKA (sBpX0Ba CTOWHOCT)
8 OB6ABEHC U3ABPXAN0 HanpeXXeHye ¢ NPoMULLINeHa HecToTa Ha - =3kV
’ M30NaLnaTa 38 BTOPU4HUTE HEMOTKN (ecdbexTMBRHA CTOWHOCT)
. 24 kV
9, Hali-BUCOKO HanpeseHue 3a CLopbKeHnsTa, Un (echeKTuBHa CTOTHOGT)
10 TonnmHeH knac Ha neonadwsata (cern. BAC EN 60085:2008 unn S 120
. 2 (E)
eKBUBAIIEHTEH)
11. .| BonycTumi HVBa Ha YacTUYHNA paspa: - |
- {npu1.2 Un <50 pC ]
- |npn 1,2 UnN3 <20 pC '

Jata 15.12.2018 .

eﬁj_'laparoﬁ:”

{ L f(l @ o]
5 \‘1 7

Ha ocHoBaHune 4n.36a an.3 ot 30I1
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Protective and Measurin

" The task of instrument transformers is to transform high

currents and voltages proportionally and in-phase into
small current or voltage values for measuring or protec-
tion purposes. So they are used either to measure and
record the transmitted power or to feed protection devices

Current transformer

Current transformers can be regarded as transformers work-
ing in short-circuit, with the full normal current flowing
through their primary side. Devices connected on the sec-
ondary side are series-connected, Current transformers can
have several secondary windings with magnetically sepa-
rated cores of the same or different characteristics, They can,
for example, be equipped with two meastring cores of dif-
ferent accuracy class, or with measuring and protection
cores with different accuracy limit factors.

D to the risk of avervoltages, current transformers must
not be operated with open secondary terminals, but only in
short circuit or with the burden of the measuring equipment,

6

Siemens HG 24 . 2009

RHG24-051.4if

g Transform

ers — The Adaptable

with evaluable signals, which enable the protection device
to e.g. trip a switching device depending on the situation.
Furthermore, they isolate the connected measuring or
protection equipment electrically from live parts of the
switchgear.

Voltage transformer

R-HG24-052.5F

Voltage transformers contain only one magnet core and
are normally designed with one single secondary winding,
If necessary, earthed (single-phase) voltage transformers
are provided with an additional residual voltage winding
{earth-fault winding) beside the secondary winding
(measuring winding).

"In contrast to current transformers, voltage transformers

must never be short-circuited on the secondary side. The
earth-side terminal of the primary winding is effectively
earthed in the terminal box, and must not be removed in
operation. )
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Types of construction

Protective and measuring transformers are designed in dif-
ferent types of construction for the multiple installation re-
quirements and operating conditions they are subjected to.
They are electrical devices which convert primary electrical
values — currents or voltages — into proportional and in-phase
values that are adequate for the connected devices such as
measuring instruments, meters, protection relays and simi-
lar. A distinction is made here between currentand voltage
transformers.

The following transformer types are available for selection in
this catalog:

Current transformers

« Indoor support-type current transformer in block-type
design _

+ Indoor support-type current transformer in single-turn
design (e.g. bar-primary transformer)

+ Indoor bushing-type current transformer in single-turn
design

+ indoor bar-primary bushing-type current transformer
« Qutdoor support-iype current transformer
Voltage transformers

« Earthed (single-phase) or unearthed (double-phase)
indoor transformers in different sizes

» Earthed {single-phase} or unearthed (double-phase)
outdoor transformers in different sizes

The transformers offered in the selection are only a part of
the possible variations. If the transformer required s not
shown, pleose clarify the feasibility with the responsible
sales partner or the order processing department inthe
Sswitchgear Factory Berlin. The same applies to transformers
according to the ANSI standard.

Approvals/Certifications

In Germany, instrument transformers may only be used

for commercial purposes, such as billing metering of elec-
tricity, if they have been approved once (type approval) by
the Physikalisch-Technische Bundesanstait (PTB) {Federal
Physical-Technical Institute), and if every transformer is cali-
brated by an officially recognised inspecting authority.

Calibration is done by a calibration office, or by the trans-
sormer manufacturer on behalf of a calibration office. The
test is documented by means of a test-mark as weil as a cali-
bration certificate.

The calibration costs are charged in accordance with the offi-
cial scale of fees.

Description
and mode of operation

R-HG24-053.eps

Example for transformer in block-type design

RHG24-054.8ps

Example for bushing-type transformer

R-HG24-055.1i1

Example for outdoor transfarmer
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———Current transformers———

Current transformers

Current transformers can be regarded as transformets oper-

ating in short circuit, which carry the full rated current on
* the primary side. The devices on the secondary side are
series-connected, They can have several seconhdary windings
with mechanically separated cores of the same or different
characteristics. Thus, current transformers can be designed
€.g. with two measuring cores of different accuracy class, or
" with measuring or protection cores with different accuracy

limit factors.

Due to the risk of overvoltages, current transformers must
not be operated with open secondary terminals, but only in
short circuit or with the burden of the measuring equipment,

Glossary of terms

Rated current Iy {r.m.s. value in A)

The rated primary (fy) and secondary (Ig) current is the
current that characterises the transformer, or the current it
is designed for, Both values are given on the transformer
rating plate. The rated primary current () depends on the
power system and is defined by the system operator.

Usual values for primary-currents (in A):

16; 12.5; 15; 20; 25; 30; 40;50; 60; 75

and their decimal multiples (preferred values are underlined).
Usual values for secondary currents: 1 and 5 A.

For technical reasons, but above all for economical reasons,

1 A is recommended as secondary current, especially if there
are long measuring leads,

Rated continuous thermal current 1, (thermal strength)

The value of the current which can be permitted to flow con-
tinuously in the primary winding, the secondary winding
being connected to the rated burden, without the tempera-
ture rise exceeding the values specified.

Iy Is often equal to hy, but it can also be defined as a muitiple
thereof,

Rated short-time thermal current I

The r.m.s, value of the primary current, flowing in case of
short circuit, which a current transformer will withstand for
1 or 3 seconds without suffering harmful effects, the sec-
ondary winding being short-circuited,

8  SiemensHG 24- 2009

Rated dypamic current i,

The peak value of the primary current Which‘a transformer
will withstand, without being damaged electrically or me-
chanically by the resulting electromagnetic forces, the
secondary winding being short-circuited.

Rated transformation ratio Ky,

The ratio of the rated primary current to the rated second-
ary current. It Is expressed as an unreduced fraction, e.g.
S00 AT A,

Rated output Sy

The value of the apparent power (in VA at a specified power
factor), for which the current transformer has to keep the
accuracy class at the rated secondary current and with rated
burden. Thus, the rated output describes the capacity of a
current transformer to “drive” the secondary current within
the error limits by means of a burden.

Current transformers can feature the following preferred
rated outputs: 2.5 VA; 5 VA; 10 VA; 15 VA: 30 VA,

Rated burden 7,

The burden is the apparent resistance of the devices con-
nected on the secondary side (including all connection
leads), for which the current transformer has to keep the
stipulated class limits, The burden is normally expressed as
apparent power in VA.

Current error F
The current error of a current transformer is (in %):
Ky =1
_ LN e Him
F =100~ 2 “pin
prim
Ky Rated transformation ratio

Loim Actual primary current

Lo Actual secondary current

Phase displacement d;

The difference in phase between the primary and secondary
current vectors, the direction of the vectors being so chosen
that the angle Is zero for a perfect transformer.

The phase displacement is said to be positive when the sec-
ondary current vector leads the primary current vector. It is
usually expressed in minutes,
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R A

Limits of current error and phase displacement according to [EC 60044-1

Description
Current transformers

1 R 1t s
Protective current transformers
5p ; - 1 -

10P - 3

Measuring current transformers

Current transformers provided for the connection of
measuring instruments, meters and similar devices
{e.q. 10 VA CL 0.5 FS5),

Rated instrument limit primary current

The value of the primaty current at rated burden and a com-
posite error of 10 %,

Instritment security factor n

The ratio of rated instrument limit primary current to the
rated primary current

Note:

tn the event of short-circuit currents flowing through the
primary winding of a current transformer, the thermal stress
to the measuring instruments supplied by the current trans-
former is smallest when the value of the rated instrument
security factor is small,

Accuracy class

The limit of the percentage current error at rated current
(see table).

Generally, current transformers are used for a measuring
range of 5 % to 120 % of the rated primary current,

" Special designs
Extended current ratings

Current transformers with ext, 200 % can be continuously
operated at 2 x Iy, and keep the error fimits of their class in
the range up to 200 % of the rated primary current.

T RapH0 ©
e AR ATA
@blfp ‘C{%Effé"awﬂm

|

LI

3 60 : 60 90 T

Protective current transformers

Current transformers intended to supply protection relays
{e.g. 15 VALCL 10 P 10).

Accuracy class (identification P)

The limit of the percentage current error for the rated accu-
racy limit primary current,

Rated accurocy limit primary current

The value of primary current up to which the transformer
will comply with the requirements for composite error.

Accurocy limit factor

The ratio of the rated accuracy Himit primary current to the
rated primary current.

Multi-ratio current transformers

if the ratio of current transformers has to be variable, e.g.
for planned switchgear extensions, it is possible to use multi-
ratio current transformers.

Primary multi-ratio

Only possible for wound-primary transformers (transform-
ers with several primary turns) with a ratio of 1:2{e.g. 2x
600 Al1 A). Reconneciion is made by re-arrangement of cop-
per lugs in the primary connection area. Ratings, instrument
security factors as well as the secondary internal resistance
remain constant during reconnection.

Secondary multi-ratio

In single-turn and wound-primary transformers, this can
be implemented by taps of the secondary windings (e.g.
2000-1000 Ai1 A).

Ratings or instrument security factors change almost lineart
with the ratio. If not stated otherwise, the specified rated
data is always referred to the lower current value.

- 7\

UL
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Performance in the event of overcurrent
In the event of an gvercurrent, the rated secondary current

T ' Pmtecglm-] core 5PI0 Increases proportionally with the rated primary current up to

I : the rated instrument limit primary current. -

i : . The ratio of the rated instrument limit primary current to the
L Fy< 5% ' rated primary current provides the instrument security factor

assigned to the core. In accordance with this factor, the rat-
ed instrument limit primary current is subjected to specific
error limits.

§
:
|
;
Fi>-10% .
Sy I i . . ;
] ;Ed;l‘eiiﬁ:i.lgngcom . The measuring and protection cores place different demands
! ! g - on these error limits.
| ! § For measuring cores, the current error F, is > —10 % In order
; : £ to protect the supplied measuring devices, meters, etc, safe-
b 5 10 B ly in case of overcurrent, ‘

S

) - 'rf e ; , : In protectifon cores, the composite error Fyis max. 5 % (5P)
Overcurrent performance of currant transformers or 10 % (10P) in order to ensure the desired protection trip-
ping.

Fi Current error - ' ‘ " The specified fimits are only fulfilled at the rated burden of the
Fy Composite error |

when loaded with rated burden

transformer. If the operating burden differs from the rated
burden of the transformer, the instrument security factor
changes as follows:

n’ =n._z'4_+§£
S+,

n' Actual instrument security factor

n  Rated instrument security factor

Zy Rated burden in VA

Sz Internal power consumption of the transformer in VA (approx. 5% to 20% of Z,,)
S Actually connected burden in VA

Cperation and earthing

The secondary circuits of current transformers must never be
open during operation, as dangerously high voltages can
ocaur, especially at high currents and cores with high ratings,

All metal parts of a transformer that are not live, but accessi-
ble, must be earthed, Therefore, the transformers have earth
connection points identified with the earthing symbol, Alsc,
one terminal of the secondary winding for current trans-
formers, normally k or 1s, etc.) must be earthed.

For earthing the secondary windings, a thread is provided
under each secondary terminal. The earth connection re-
quired is made by fitting a special screw.

HOHI-2201 g

Earthing of the secondary winding, for example,
in & 4MA7 current transformer

10 SiemensHG 24 2009
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Current transformers

Capacitively coupled voltage detecting system
The guidelines for every medium-voltage switchgear of the
new generation state that doors and covers can only be

opened when there is no risk of electric shock. The t
movable single-pole voltage testers used up to now are not I _ _ )
suitable for this. Therefore, every medium-voltage switch- ; — F 1
gear is offered with a system including a fixed-mounted
capacitive voltage divider. ==l v A

=
1
i
Y

The capacitive voltage detecting system consists of a capaci-
tive divider which divides the voltage U between the phase L
and earth into the partial voltages U and U, and of an indi- Coupling section
cator applied to U,. The Indicator contains a glow lamp that = : |
flashes when voltage is applied. _ Voitage detecting system

HE74-22028_pneps -

Indication range:
At 0.01 x Uy, no indication,
as of 0.40 x Uy, secure indication.

A ndicator T ‘
€, High-voltage capacitance (transformer)
Cyy Lows-voltage capacitance (transformer)

On request, support-type current transformers type 4MA7 : Cy Low-voltage capacitance (lead)
can be delivered with capacitive layers for the voltage de- ' L Highvoltage ghase |
tecting system — then they contain a coupling electrode. U Voltage between phase and earth
This electrode is cast in a firm and protected way, and lead . U Partialvoltage at Gy

Y, Partiaivoltage at Gz and A

out at the secondary terminals with the designation CK.
V  Surge arrester

These current transformers are routine-tested additionally
for compliance with the requested capacitance values

(C, and Cay). These values are documented on an additional
label.

To ensure protection against electric shock evest in the most
improbable case that the current transformer punctures with
the high-voltage capacitor (while an operator is touching the
test sockets), a surge arrester is connected in paralle! to this
arrangement inside the transformer. if the high voltage is ex-
ceeded, it responds within nanoseconds, limiting the voltage
at the test socket to harmless values,

Important for the ordering selection

When ordering transformers with capacitive layers
it is necessary to state the actual operating voltage Uy
(rated voltage), e.g. U, = 24 KV, Uy =15 kv,

it =
%ﬁﬁm%’%@,@
loppwi ABETAN o
Chi ¥ ﬂ%ﬂw_m 2,

MPWRTT

sfamd¥HG 24. 2000 11
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Voltage transformers
Voltage transformers have only one magnet core, and are
normally designed with ane single secondary winding. If
* necessary, earthed (single-phase) voltage transformers
are equipped with an additional residual voltage winding
(earth-fault winding) beside the secondary winding
{measuring winding).
_ In contrast to current transformers, voltage transformers
must never be short-circuited on the secondary side. The
earth-side terminal of the primary winding is effectively
earthed in the terminal box, and must not be removed
during operation,

Glossary of terms
Highest voltage for equipment U,

The highest r.m.s. phase-to-phase voltage (in kV) for which
& transfarmer is designed in respect of its insulation.

Rated voltage Uy
The voltage values (primary Upy or secondary Usy) stated on
the rating plate of a transformer, If the voltage transformers
are connected between phase and earth in three-phase sys-
tems, this phase-to-neutral voltage is considered the rated

voltage. Except for the residual voltage winding, it is ex-

pressed as UN3, with U being the phase-to-phase voltage.

]

upto52 33 3.6 485 6 66 100 110 120
7.2 16 1t 13.8 15
17.5 20 22 30 33 35
40 45
or the values divided of the values divided
by~3 by 3

Rated transformation ratio Ky
The ratio of the rated primary voitage to the rated secondary
voltage. it is expressed as unreduced fraction, e.g.

100003 V1 100W3 V (single-phase)
10000 V100 V (double-phase).

Voltage error F,
The voltage error expressed in percent is defined by the
formula:

F, = 100,58 Ve ~Unin
v = .
. Uprim
Upim  Actual primary voltage
Usee  Actual secondary voltage under measuring conditions when Uyjirs is applied

12 SiemensHG 24. 2009

Phase displacement

The difference in phase between the primary voltage and
the secondary voltage vectors, the direction of the vectors
being so chosen that the angle is zero for a perfect trans-
former. The phase displacement is said to be positive when
the secondary voltage vector leads the primary voltage vec-
tor. Itis usually expressed in minutes,

Limits for voltage error and phase displacement
according to IEC 60044-1

The voltage error and phase displacement at rated frequency
shall not exceed the values given in the table at any voltage
between 80 % and 120 % of rated voltage and with burdens
of between 25 % and 100 % of rated burden ata power fac-
tor of 0.8 lagging.

Rated output S,

The value of the apparent power (in VA at a specified power
factor} which the transformer is intended to supply to the
secondary circuit at the rated secondary voltage and with
rated burden connected to it.

Preferred values:

10
05 ©10 ¢ 15 30 ‘50 - 75 fo0 -

Thermai limiting output 5,

The value of the apparent power referred to rated voltage
which can be taken from a secondary winding, at rated pri-
mary voltage applied, without exceeding the limits of tem-
perature rise,

Thermal limiting output of the residual voltage winding

As the residual voltage winding is connected in broken delta,
it is only stressed in case of fault. Therefore, the thermal
limiting output of the residual voltage winding is referred

to a stress duration of e.g. 8 h, and is expressed in VA.

Rated voltage factor

The multiplying factor to ke applied to the rated primary volt-
age to determine the maximum voltage at which a trans-
former must comply with the relevant thermal reguirements
for a specified time and with the relevant accuracy require-
ments.
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Voltage transformers
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Multi-ratio
Voltage transformers for different rated primary voltages
can only be reconnected on the secondary side for reasons
of insulation.

0 HG23-2203 eps

Operation and earthing

In contrast to current transformers, voltage transformers
must never be short-circuited on the secondary side. The
earth-side primary terminal of earthed voltage transformers
is insulated for a test voltage of 2 kV. Itis connected to the
earthed base plate in the terminal box.

Connection and earthing of the e-n or da-dn winding

Attention
This connection must not be opened during operation,

Residuaf voltage windings connected In broken delta may
only be earthed together at one point.

For earthing the secondary windings, a thread is provided
under each secondary terminal. The earth connection re-
guired is established by fitting a special screw.

Relaxation oscillations

When single-phase voltage transformers are used in isclated
systems, damping of the e-n windings connected in broken
delta is recommended in order to avoid the possible destruc-
tion of the voltage transformers by relaxation oscilfations.

16242204 ops

éarthing of the secondary winding, for example,
in a 4MR voltage transformer '

sHG 24-2002 13
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Site aliitude —»-

Ambient conditions

The transformers are designed for the normal operating con-
ditions defined in the standards.

The conditions shown opposite apply to indoor transformers.
Altindoor transformers are suitable for use with high air hu-
midity and occasional condensation {e.g. in tropical areas),

As for outdeor transformers, the following conditions apply:

Minimum temperature

Cutdoor transformers class 25 =25 °C
Outdoor transformers class 40 —40°C
Relative air humidity

Outdoor transformers upto 100 %

Dielectric strength

The dielectric strength of air insulation decreases with
increasing altitude due to low air density. According to

IEC 62271-1, the values of the rated lightning impulse with-
stand voltage and the rated short-duration power-frequency
withstand voltage specified, among others, in the cha pter
“Technical Data” apply to a site altitude of 1000 m above
sea level. For an altitude above 1000 m, the insulation level
must be corrected according to the opposite diagram.

The characteristic shown applies to both rated withstand
voltages.

To select the devices, the following applies:

U= Uy xK,

U Rated withstand voltage under reference atmosphere

Uy Rated withstand voltage requested for the place of instaflation
Ks Altitude correction factor according to the opposite diagram
Example

For a requested rated lightning impulse withstand voltage of
75 kV at an altitude of 2500 m, an insulation level of 90 kv
under reference atmosphere is required as a minimum:

WKV =75kVx1.2

Test voltages and insulation level for instrument transformers

Proper operation of the transformers is proved by the follow-
ing tests:

*+ Impulse test (type test)

* Separate source withstand voltage test (routine test)
+ Induced voltage withstand test (routine test)

» Partial discharge measurement (routine test)

All transformers correspend to insulation class E, i.e. the
maximum temperature rise is 120 °C,
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Partial discharge measurement

Apart from the tests mentioned on page 14, partlal dischar-
ge measurements are required for current and voltage trans-
formers to test the insulation. A partial discharge is to be un-
derstood as any small, brief electrical discharge appearing on
or in a test ohject when voltage is applied. The discharges
appear as soon as the partial discharge inception voltage of
the insufating medium is exceeded at any point.

Description
e measurement and standards

Relatively high field strengths appear at sharp edges and
peaks of metal parts, or also on bubbles and gas inclusions
in solid or liguid Insulating materials.

Partial discharges act like HF emitters, producing a mixture of
the most different frequencies, The partial discharge measure-
ment enables an assessment about the homogeneity of the

formed as a routine test on inductive transformers with solid
insulation as of U, =3.6 kV.

:
i
|
insulating material. Partial discharge measurements are per- | .- :
L
.

1.3 U,

250 pC

Systems with Current transformers
isolated or impedance and earthed voitage U
earthed neutral transformers 1 171_ 50 pC
3
Unearthed voltage . o 13U, : 1.1 Uy, .50pC
- » tansformers - . - . . _
Systems with solidly Current transfarmers 08x1.3 Uy [t 50 pC
earthed neutral and earthed veltage ] %J—?
transformers "
Unearthed voltage - -+~ 1+ 13U, . 1.1 U, 50 pC
transformers : - :

Standards

Protective and measuring transformers conform to the
following standards:

« VDE 0414 *Stipulations for instrument transformers”

» VDE 0111 “Insulation co-ordination for equipment in
three-phase systems above 1 KV’

« |EC 60044-1

» |[EC60044-2

» ANSI 1675 (IEEE)
+ DIN 42600

SMnens HG 242000 15
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Equipment Selection 17
Ordgring. data and configuration example 18
Product overview of current tra'né:for_mer_s 19
4MA7 indoor support-type current transformer,
block-type design . - - 20
4MB1 indoor support-type current transformer
single-tum design 41
i E 4MC2 indoor bushmg type current transformer,
; E single-turn design ) 44
I 4MC3 indoor bar-primary bushing-type
current transformer _ 47
: 4ME2 outdoor support-type current transformer 53
I 4ME3 outdoor support-type current transformer 58
é‘- Product overview of voltage transformers 62
% 4MR1 indoor voltage transformer,
z block-type design, single-phase, small 63
4MAT74 current transformer 4MR2 indoor voltage transformer,
block-type design, double-phase, smali 63
4MRS indoor voltage transformer,
block-type design, single-phase, large 63
AMR6 indoor voltage transformer,
biock-type design, double-phase, large 63
_ 4MS3 outdoor voltage transformer,
single-phase, small 63
4MS4 outdoor voltage transformer,
double-phase, smali . : 63
AMSS5 oltdoor voltage transformer,
single-phase, large 63
4MS6 outdoor voltage transformer,
double-phase, large 63
E
i
4MS6 outdoor voltage transformer ' ) . ' ’\
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Equipment Selection a 4M Protective and Measuring Transformers

Ordering data-and-configurationexample ———— e e p—
Order number structure M_m
Protective and measuring transformers are described by a Individual equipment versions, marked with 9 or Z in the
12 or 16-digit order number. The first five characters de- 9t to 16 position, are explained more in detail by a 3-digit
scribe the type, design and application of the transformer order code. Several order codes can be added to the order
{primary part), and the positions 6 to 12 or 6 to 16 identify number in succession and in any sequence.
the core data of the transformer. Built-on components and special versions (%)
The transformers offered in the selection are only a part of For built-on components and special versions, 2" is added
the possible variations. If the transformer required is not to the order number and a descriptive order code foliows.
shown, please clarify the feasibility with the responsible If several built-on components and special versions are re-
sah'as partner or the or, df"r processing depc‘rrtment at the quired, the suffix “Z" is listed only once. If a requested spe-
Switchgear Factory Berlin. The same applies to transformers o) varsion is not in the catalog and can therefore not be
according to the ANSI standard. ordered via order code, it has to be identified with Y2 9
after consultation. The agreement hereto is made directly
between your responsible sales partner and the order pro-
cessing department in the Switchgear Factory Berlin.
a: a]phabetical n: numerical
Pasltion: 23 45§ 7 314 15 16 Order codes
Order No: @CE o EERER EEE
Primary part S I W R I I T O T S
1%t position Superior group
Transformers
2™ position Main group
Current and voitage transformers
for medium voltage
3% position Subgroup
Transformer type
4thand 5% position Basic equipment
Design and operating voltage
of the transformer
Core data
6thio 16t posatron Design and data of the current transfermer
6! to 12th position Design and data of the voltage transformer
Speclal versions (%)
Initiated with *-Z"
Group of 3 after the Order No.
Format:ann

Configuration example

At the end of each of the following pages with selection
data you will find a configuration example to make the
order number structure more clear.

Starting from the last selection of the basic type, this

example is continued, so that at the end of the eqiiipment On the foldout puge we offer a configuring aid.
selection a completely configured and orderable transformer  Here you can fill in the order number you have
results for every product group. determined for your transformer.

Example for Order No.;
Order codes: |

18 siemensHG 24 - 2009
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4 Protective and Measusing Transformers

Current transformer,
ion according to IEC !

Indoor support-type current transformer,

block-type design

smali type. accordmg to DIN 42600,

cast-resin insulated, .
operating voltage up to 12 kY, 24 KV or 36 kV 4 M A 7 Selection from page 20f

/-HG24-056.eps

Indoor support-type cur{ent transt(mer
single-turn dasign,

cast-resin insilated, -

operating vollage up to 12 kV or 24K

Selection from page 41f

R-HG24-06C.eps

indoor bushing-type cerrent transformer,

single-turn design,

cast-resin insulated,

operating voltage up to 12 KV, 24 kV or 36 kv 4 M C 2 Selection from page 44ff

R-HG24-061.eps

Indoor bar-primary bushing- type current transtormer,
cast-resin insulated,
operating voltage up, to 12 kV 24k ar36kV-

R-HG24-054.eps

Outdoor support-type current transfermer,
cast-resin Insufated,
operating voltage up to 12V, 24 kV or 36 K 4 M E 2 Selection from page 53ff

RHG24-062.ep5

Outdoor support-type current transformer,
top-assembly type, H .
oparatlngvoltage upic12 kV 24 kV 36 kv and 52 kV i (4 M 'E (3 Selection fiom page 5Bff

F-HG24-071.2p5

1} Transformers according to ANSI standard on request

Example for Order No.
Order code:
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—4MAZindoor-supporttype-current-transformer; block-type-desigr——

4MA7 indoor support-type current
transformer, block-type design

5% position

Operating voltage (maximum value)

Posiion: 1 2 3 4 5

6t/7th position
Rated short-time thermal current

50
63

Not for U =35 kv
Notfor Up, =24 KV and U, =36 kv

Configuration example e -
Indoor support-type current transformer, block-type design
Maximum eperating voltage U,,, = 12 kv

Rated fightning impulse withstand voltage Uy =75kV

Rated short-duration power-frequency withstand voltage ty =28 kV
Rated short-time thermal current Jy, = 16 kA

Fxample for Order No.:
Order codes:

20 SiemensHG 24. 2009

See page 21
See page 21
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& m
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AM Protective and Measuring Transformers

gthjoth position
Rated primary current

20
2
30
40
50
60 .
75
100
125
1B -
200
250

400
500
600
750
800
1000
1200
1250
1500
2000
2500

L

?

%

2%
2%
2x
%
2%
%
2%
2%
2
2%
2%

.

2%

K

25
30

a0

50
‘60
75
100
125

150

200
250
300
400
500

600 .

B Feasible {other combinations on

reqisest)

Configuration example

W R E W m ER B EE AR EEBBR R EEE D

R ERRAER R EE DB E-MEE R

t

Indoor support-type current transfarmer, block-type design
(U= 12KV, U, =75 KV, Uy= =28kV, Iy,=16 kA)
Rated prirnary current I=100A

Example for Order No.:

pE E BB WD B ERREER
ppEEBE®mEEAEEREBE

mE R E N RE R BRA ®E
EEE AN EREDREE "%
B E R E. B MS-®RE BB B

mBEiE EEE,

‘m 8o B R B.R

F"’f\ %‘a ?ﬁ

{Page 38-

> Equipment Selection

AMA7 indoor s _rt/-w«.lrrent transformer, block-type design

B 9 30 1 12 -~ 13 14 15 16

ﬁ o o o
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wn B n WA n
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wix E!

|
L
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wmm e 0
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4
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e

:
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Equmment Selectffm e AMEBratective and Measuring Transformiers

%Wmmmpmmmmﬁmm%thymgmgn

h N - - . . T - T o T T T
10t to 14t position Pasition: 2 3 4 5 6 7 ~ 8 9101112 - 13 14 15 18 Order codes
Core versions Order N @@@@ ; = e

E

100A 125A 150A 200A 250A
300A 40DA SO00A GODA 75CA

1000A 1200A 1250A 1500A 2000A 2500A 100Xy
60A 75A o ) 150X Jny
404 50A . 200 X foy
304 , ) 300 4y
20A 25A ) 400 % Fy

30037

s
02 FS10 10 NE KRN
o 15, _mmEER
05 £S5 10 N EREE
is | " mixE R
30 B EERE
1oms o ey
15 R EEEN
I L]
5 16 5 B MK EE
10 - REERE 3 A
15 E XN NN L
_x S T
1P 10 5 EEENGEH Q
10 ) [EEYE Q!
15 E RN RN Q
30 0 . . E R w [
05 F5 5 5F 0 5 fE KRN E
10 10 - EEEEm £
15 15 C moE E
. 30 . . 30 . i . ! [E
0.5 FsS5 5 10 10 5 E B HER
T S0 e mER N
15 15 H a
R 30 R
1 Fs5 H] 5p 16 5 ER 2 RE
10 10 BB EESE IH
10 15 EENE H 2
15 15 mER Hz)
15 30 Ew H3
0 30 RE g
1 F5 5 10P 10 5 2 W aEN H 1
10 0 ¥ mmEnN Hiz
iy 15 E N E B H 2
15 15 EE e higj
15 30 " EE H 3
- 30 o L omom N
B Feasible {cther combinations on request) R
Configuratlon example
Indoor support-type current transformer, blocktype design
(Unp = 12KV, 2y, = B kA, Ly = 100 A)
Thermal strength 100 x Iy
15t care class 5P; Instrument security factor 10; rating 30 VA
2rd core without
Example for Order No.: m| H
Order codes; i "L_ l_

22 SiemensHG 24 - 2009
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;
) Equipment Selection
tent transformer, block-type design

4M Protective and Measuring Transformers

8 kA — with primary multi-ratio
10t to 14% position Posttion:
Core versions Order No.

ngth =

2% 100A 2x125A 2x150A 2x200A 2x250A

2x300A 2x400A 2x500A 2600 A 100 X fy
IXE0A 2%75A - : 150 % foy
ZX40A 2450A o 200 foy
2x30A ) ' ) ’ 300 % Joy
2x20A 2x25A 400X Ty

3] o
0z F510 10 B ENBER
T imsws
85 FS5 10 EEEEBH
’ 15 "EEBER
: 30 EEREHN
1 Fs5 10 B EEE B
15 EEEEE
W amwnw
5 10 5 EEREHN
~ o EEEER
15 ¥ EREE
- . EEm
wop 10 5 HE A EA®R
10 B EER N
15 EENDE
) . T e
05 FS5 5 S50 10 5 4 NEEE
10 N £ Y e mE
15 15 OeEw®._
L 30 - 30 ... . -mm {
o5 Fss 5 fOP 10 5 uBEREHA
10 IR [ T mem "
15 15 ‘Emm '
. LR B L E:]
1t FS5 5 5P 10 5 EEEEHR H
w1 EERBR 5N
10 15 EEEE H
15 , 15 E R A H
15 30 ORE H
) 3 30  mm H’
1 Fs5 5 10P 10 5 # 8B E = H
T DU T SO BEuEBER H
10 15 E R E B H
15 15 ' “H
15 30 Oom® H
30 3 B m H
@ Feasﬂ:le(othercomhmatsonsonrequest) DNotfor2x4DA o

Configuration example

Indoor supporttype current transformer, biock-type design
(U =12 KV, Iy = B kA, Jpy = 2x 100 A)

Thermal strength 100 xJpy

1t core class 1; instrument security factor FS5; rating 15 VA
2nd core ¢lass 10P; accuracy limit factor 10; rating 30 VA

Example for Order No.:
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Equipment Selection 4M Protective and Measuring Transformers

= AMAT indoersupport-type-eurrent transformier-block-type desigri-———— s mm— e

10t to 14t position Posifon: 1 2 3 4 5 6 7 - 8 9 10 11 12 — 13 14 15 16
Core versions Order No.: E4: it4] L BT CHEAEHT

5.0.40
5.p. 40

125A 150A 200A 250A 300A
400 A S00A 60CA 750A 1000A

T200A 1250A 1500A 2000A Z500A 100 % Jiy
100A L 150Xty
73A S 200k
50A 60A : 300 % &y
048 . 400 X Iy
| BAIA L 500 XFou_
20A . 800 X Iny

HE R ﬂ o RE
N L 4. mEEENR
FS5 10 , ¥ EEENAHN
T i a wweemw
30, ENEEEE
1 PS5 10 B NE e BN
15 ] I N E NN
30 ' L EEmEEE
5P 10 5 E EERENGEN
10 . 9 M.EERE N
15 NENEN
30 , Do WEw
10P 10 5 ] EE RN EXENM
. 1o 4 REEEEW
15 HEEE LI |
S, e
05 F5 5 5F 10 5 W W EEEKEIEGR
10 Y mEEEEE
15 - 1_5 . ] ﬂ -]
30 . 300t moB
05 F5 5 J0P 10 5 | E EENER
0 T AR EEEE R 3
15 15 E o AR E Q
S T e 19
1 FS5 5 5P 10 5 [ B E R ERB® H
10 10 BEEEREDN TR i
10 15 EEEER H 2 L
15 15 EMEoEE iH 3 L
15 30 e N H 3 L
30 30 e W4 f i
1 F5 5 10P 10 5§ E EREERXNH®N H 1 Q
e 10 EEREER (W2 {Q
10 15 ER RN H 2
15 15 EE MR R TREYE 1q
15 30 E RN E H 3 Q
30 ' 30 E® H 4] g

& Feasible (other combinations on request)

Configuration example

Indaor support-type current transformer, block-type design
W= 12KV, I, =125 kA, Ly =100 A) .

Thermal strength 150 x Jpy

15t core class 10P; instrument security factor 10; rating 5 VA
2 core without

Example for Order No,: ﬁg
Grder codes: i

24 SiemenstG 24 - 2009
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40 Protective grig Measuring Transfermers Equipment Selection

4MAY indoor supp - t transformer, block-type design

12.5 kA — with primary multi-ratio
10th to 14t position position: Ordercodes
Cora versions Order No. S - : 4

2%125 A 2x150A 2x20CA 2x250A

2x300A 2x400A 2x500A 2x600A 106X fpy
2100 A ' - , 150 % Iy
?X?Snf\ L . ZOOXIFN
W50 A ZK60A N 300X Fy
IX40A 400 % Iy
X2BAXK30A o 500 Jiy

2204 - . B0y

02 £510 10

BEEEE c o A
15 _m'm mE d icia 0[A
05 FS5 10 E umDEEREH E2 =-0A
N T T R EERmSE el lA
30 T EEmEE E 4 oA
15 10 ® EEEEAE wiz]izioda
i5 B M EEEENR H 3 A
.30 . EEHERDHN W4 7y
3P 10 5 , B EEEEER }
’ 10 - ’ AE M REER L
15 E®2EN L
T - . . _ . - owmaH .
1P 10 5 ® EmEoHER Q.
) 10 ’ E . H M EERER (a2 TA
15 EEKEERR® Q A
30 . B Q] A
g5 F5 5 5 10 5 ® B BEEEBER E n
e w0 meE A I e
15 15 ERE E L
. , 30 S B E LE %
: 065 FS5 5 0P 10 5 B BB HEEHR E Q
0 . B ‘m.m B H E! Ta
15 15 L ) Q
30 30 . mm 13 4lq
1 55 5 5 10 5 ] EEH®EHE H 1L
- 1 EmsE@Ex oado - 2L
10 o 15 EHuHN H2 -3L
15 S15 - : e EH TR S
15 20 HE R H - 4 L
oo 30 .. mwH H ER
1 F85 5 10P 10 5 2 HEEHDEBREBR H -1 Q
10 L BemnwE W2l =200
10 15 EREBE H 30
15 15 ENEER s 1Q
15 - EEA H 49
.30 30 B oE W 4.

A Feasitle (other combinations on request}

Conflyuration example

Indoor support-type current transformer, block-type design
(U= 12KV, Iyy=12.5 kA, Iy = 2% 100 A)

Thermal strength 150 x Jpy

15t care class 0,5; Instrument securlty factor FS5; rating 15 VA
2nd core class 10P; accuracy limit factor 10; rating 15 VA

Example for Order No.:
Order codes;  io

BAPHO.

iemensHG 24- 2009 25
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Equipment Selection

~ype Carrert framsformer, blackeype design

16 kA
10t to 14t position Postion; 1 2 4 5 6 7 ~ 8 9 101112 - 13 14 15 16 Ordler codes
Core versions orderNo.: | [ZiREERLE B

i)

200A 250 A 300A 400A 500A 600A 7504 BO0A

1000A 1200A 1250A 1500A 200CA Z500A 100 x &y
_ 1Z5A 150A ) ) 150k
100A , S 200 X Iy
60A 75A 300 x
4DA 50A 400X fy
304 o 600Xy

D% 18
6.2 FS1C 10 o A EEER c 2
5 . i o REEEE [ZEY
a5 FS5 10 } 2 R K E RN EN E 2
s SR £7
Lo EEEE R E 4
1510 ] . HEeE . EEREE Wiz
15 E RN HEENE 2
| 0 0w mmdka i
5 10 5 NEE ENEEN
o 10 B R EmEER
15 RExEE
- 3 oL e
0P 10 5 RN H EENE
1 . Rm@m ExEun
15 L] E R u R B
30 ‘ . T mimeow
©5 F$5 5 5 10 5 M E HEEER
T e T Y 0 e mamaa
15 15 .
R o300 ®®
05 F5 5 0P 10 5 E ® e EE N
10 T R O omE R B
15 15 ENEN ]
30 30 : TN N 4 g
1 F$8 5 50 10 5 B R B B RERE s
10 1 sEmEm iH 2L
10 15 REER H 3L
15 15 BEE B i 3
15 30 U H -4 L
30 L3 . man iH il
1 85 5 0P 10 5 B E @ M EEREE H 1 Q
10 10 TR EEE i 21Q
10 15 " oNE H [}
15 15 5 NENR iH . Q
15 30 EEm B Q
30 30 EE N H la

H Feasible (other combinations on request)

Configuration example

tndoor support-type current transformer, block-type design
(U= 12KV, Iy = 16 kA, Jpy; =100 A)

Themal strength 200 X I,

15t core class (L5; instrument security factor FS5; rating 10 VA
2nd core class 5P; accuracy limit factor 10; rating 10 VA

Exampie for Order No.:
Order codes:

26 siemens HG 24 - 2009
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4 Protectiveydnid Measuring Transtormers Equipmerit Selection

4MA7T indoor su p/c; Current transformer, block-type design

16 kA ~ with primary multi-ratio
10t to 14t position eositlon:
Core )rer__sions ‘ Order No.

Ordercodes
i (milee:

5.p.40¢ ]

2x200 A 2x250 A 2x300A 2x400A

2x500A 2x 600 A . , 100 Jpy
2x125A 2x150A , 150 % fon
20100A o » 260 X foy
2x60A 2x75A :  300xhy
2x40A 2x50A 400 Iy
x30A . , . 600X tpw
RKBA - . 800 Iy
AM20A . . 1000 X0y

02 Fs10 10

% H B H
s . . Emsms=
05 F55 10 EEE HENDEN
T s T T TR meRmm
. %0 - HESHBE
1 oms 100 0 sEwW mmmEE
15 B E B EE R E B
: 30 - - =@ EE =
1 - @B E HEERE
i 10 : T @R ERwEER
15 E E AR E
.l - L. mmN
WP 16 B ] EEE HN®®ESZ
10 77 mEE mEEEE
15 B EEEEHR
- L T e RE
065 Fs5 5 &P 10 5 B B % B N E
(- TR I WoEm i
15 15 ‘H B H L
30 .3 , © mwm v
5 FS5 5 1P 10 5 E REEEHR Q
’ 1 10 - P dmem Il
15 15 E B E 3 Q
- . . mm = Q
1 F$5 5 5P 10 5 BB & L H 4 ~ 1L
1 o0 mEEEN M2 imie it
10 15 EE B E Hz -31L
15 s R WITFILE L
15 30 B E S H 3 - 4 |',_
;0 30 uam WAt -4l
1 F5 5 1P 1 5 EEE ®W@EBAERR H 1 S 1 q
10 . mEEEA Hzl- e
10 ) 15 B dBH R 2 -39
15 1 muum CRERIRERE B
15 30 E B E H3 -420
36 .30 2 & T B
B Feasivle (other combinations an request) Doy R
Configuration example
indoor suppart-type current transformer, block-type design
(U= 12KV, Iy = 16 KA, Iy = 2x 100 A}
Thermal strength 200 X Ipy
15t core class 0.5; instrument-security factor FS5; rating 10 VA
2rd core without
Example for Grder No.: i

L
N

Order codes: -
L
j mensHG 24- 2000 27

T RAPHO 4
e

El .
e e AT
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Equ:pment Selection 4M Protective and Measuring Transformers -

m"—4'M'A:1L1T’rd0m“Strppon type currenttransformer, block-type desigm

20 kA
10t to 14t position Position; 23 48 6 7 - 8 9101112 - 13 14 15 16 Ordarcodas
Core versions Order No.: @@E E@@m ; e

200A 250A 300A 400A S00A S00A 750A

1000A 1200A 1256A 1500A 2000 A 2500 A O T00xIy
150A ) 150X )y
100A 125A N L 200xky
754 300Ky -
50A 60A ) 400X Iy
40A o ) ] . 500Xy
_30A N o . B00X[wy
25A , : o _ L 1000% gy

10 ] ? ¥ K
L D mEiemw
05 FS5 10 ] Ew TR N N
15 ¢ C m MM RIER u
: 30 ‘ ..., EENEEER
1 FS5 10 : " F O MRNEE
15 LI | R EE N E
.-, 30 - T e KR
5P 16 5 Em NN EENN
' C 10 o mmlE‘E mom
15 mEEEN
o m S aw
0P 10 5 MM EENENE
10 B'" mwEEEEm
15 HEZREN
30 . - _ o AiA: : ll u I
05 F$5 5 5P 10 5 E R ERYEENGEN
Tt 1o S NN ]
15 15 EER
| " A
05 F5 5 0P 0 5 ™ N EME N
10 1o t mRHEE R
15 15 R EE
‘ E 300 7 com . iq
1 FS5 5 5p 10 5 B ® HE HEN@NB 1 L
10 6, mmwem iz C
10 15 HERE H 2 L
15 ) 15 AEER 1}53_; ]_
15 30 EE H3 -4l
% m o= Wl
1 F5 5 0P 10 5 W om EHRERR H1 - 1q
10 10 ‘ HEEXEE H 2{ 1= 2/Q
10 15 5mew H2 -34Q
15 15 Ey 3T
15 . 30 B EE H 3 Z 4 q
30 30 L H 41 4iq

| Feaslbiz (other combinations on request)

Configuration example

Indoor support-type current transformer, block-type design
(Un=12KV, = 20 kA, Iy = 100 A)

Thermal strength 200 x Ipy

1%t core class 1; instrument security factor FS5; rating 10 VA
2nd care class 5P; accuraey limit factor 10; rating 15 VA

Example for Order No.;
Order codes:

28 SemensHG 24. 2009
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AWM Protectivibaind Measuring Transformers

P E\' ment Selection
2!‘3]’1

4MAT indoor support-type curr sformer, block-type design

20 kA — with primary multi-ratio
10t to 14t position Position; 1 2
ECore sions _ \

11 2 -

13 14 15 16 Ordercodes

2x200A 2x250 A 2x300A 2x400A
2x500 A 2x 600 A

21504 ) 150 % fpy
2x100A 2x 125 A S . 200xky
=mIBA : 300X Foy
2«50 A 2X60A ) 400Xy
2x40 A L _ " 500Ky,
230A - 800X Iy

WBA R : , 1000 xfoy

- { "
15 o B EERE
05 £S5 10 nE EEREHBHHN
T s T YL R
30 o BEE A AR
"1 PS5 10 W8 EHEEBEBESLE
15 BN E R EERM
- ¢ 0 EmEEmE
5p 10 5 A B " EEERHE
[ ' ‘W E MR ER
15 E=ZRBU
U ... mE=
P 10 5 ) EE = BEEMWER
- 10 'R R E B EER
15 B EHEEd
" . " " 'mmm
05 F5 5 SP 105 EWEERE
: B R e EE
15 15 HE N
3 . 3 , T moE
05 £S5 5 10p 10 5 B R 8 EEBER
' oW 10 E BRERE
15 15 HEE
oo owm . mm
1 Fs5 5 &P 10 5 8 B B B EAEHE
10 a0 mEEESE
10 15 B E BB
15 15 wEHmE
15 30 I
30 Co300 o B
1 F5 5 fop W0 5 MM EBERERE
10 10 ) B ERHE
10 15 HEHEE
15 15 EEHE
15 30 B u
30 3 E Q
B Feasible (other combinations on request)
Configuration example
indoor supgert-type current transformer, block-type design
(Upy = 12KV, Iy, = 20 kA, Ipy = 2 100 A)
Therma! strength 200 xIpy
15t core class 1; instrument security factor FSS; rating 5 VA
204 core class 10P; accuracy lmit factor 10; rating 5 VA
Examnple for Order No.:
Order codes:




Equipment Select-on - 4M Protective and Measuring Transformers

e n— S

e D . R

25|(A

10t to 14t position _ Positon: 1 2 3 4 5 6 7
Core versions OrderNo.: (M '

B 9 ‘lD 11 12 - 13 14 15 16 Order codes

250A 30DA 400A S00A 60CA 750A

100DA 1200 A 12504 15004 2000A 2500 A C 100k
200A ‘ ‘ ) 150 x Iy
125A ‘lSQA o o . 200X Ly
100A : C - 300xTy .
734 400 % Iy
50A 60A - ) L L B0OXIy
40A ' . BODxJpy

58
i0 L B |
15 o mmwaE
10 X M EEHDNGES
s T weew
. , _ SEEERE
1TORS f0 P % EEEREE
15 ] ®ENEER
T TR
5P T0 5 ] H E N EEBH
BT S S EEEEwE
15 ¥R EER
o T o e
10r 10 5 = E K N R R K
' 10 SN mEEEEw.
15 7 E R ERE M
. 30 . N LR
05 F5 5 5P 10 5 R ERERNK
10 077 ] mEmEN
15 15 RN
.30 300 <o T .
0.5 FS5 5 0P 10 5 E E KN ERGKN
e 10 L RERE R
15 15 E N E
30 300 P
1 F5 5 5P 10 5 i B WHEEHDR@ |
10 .10 . ERERE 1L
10 15 E H N BE
15 15 B EEE [H: 3L
15 30 LN H3 - 4L
30 30 . ®m ‘H 4 L
1 F5 5 10p 0 5 E E EEEON H1 -12q
16 - 10 EmEEEH Hzl =720g
10 "5 amam H2 -30q
15 15 EERNBD H 3 -3iq
15 30 H R H3 ~449
. 30 : 30 LI ] fH,d:] ; 4“50
B Feasibie {other combinations on request) f {
Configuration example S
Indoor support-type current transformer, block-type design
(U =12 KV, Iy, = 25 kA, Ly = 100 A) -l
Thermal strength 300 x Iy, 1
Tsteore class 10P; instrumerdt security factor 10; rating 15 VA .
2 core without
Example for Order No.: \ Py
Order codes: | i

30 SsiemensHG 24. 2009
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4yt Protective and

1

asuring Transformers Eqjuipment Selection

ransformer, block-type design

Grrgh

4MAT indoor support-typ

25 kA - with primary multi-ratio

10% to 14t position postio;: 1 2 3 4 5 6 7 - 8 9 10 11 12 — 13 14 15 16 Order codes
Core verslons Order No. NE 4 (e

1:

100 % fey L
2004 _ : 150 %I ER S s
2x125 A 2150 A 200 % Jny 2
2x100A 300%fpu SRR
™75 A 400 % key 4
| 2X5CA 2x60A . . 500XIm 50
7

4

2x40 A | BOOX

02 fsie 10 2 B A& H
_ 18 ; ., EmmRawm
05 F5 10 E BEREHE
ST 15 77 EedenE
o . 30 B l I HE E
1S 9 S m EEEEEE
15 n B ERH H B
- R EEEE
5 10 5 B EEEERR
T o ' B EXERE
15 EmREEA
0P 10 5 B B RERE [
D [ S BEEmBRERE
15 HE XM BB R
R R _ i e B
05 Fs5 5 5P 10 5 B EWEREE
a 10 10 LN
15 15 LI
- - . mE
05 Fs5 5 1P 10 5 E ® B EHEBER
Y I Tooo . sH®EE
15 B 15 A E E
R ° x.,  ._ .. =g®= E..4_
1 ] 5 5p 10 5 o A EEHEE H 1
10 1 B EHEER iz
10 15 BB ER H 2
15 15 N H3
15 30 E B RS
I .30 . .. nmnH H 4% L
1 Fs5 5 10p W0 5 E BEEEEBE H 1 1 g
10 10 . mEEERS M2 e 2 \
10 15 e ER H2 ~-30Q i
15 15 EEREE 3l i3
15 30 L H 3 L
30 30. H B ‘H 4 s .

M Feasible (other combinations on reguest)

Configuration example

tndoor support-type current transformer, block-type design
(U= 12 KV, Iy = 25 KA, Tpy = 2% 108 A)

Thermal strength 300 X Ipy

15t core class $OP; instrument security factor 10; rating 15 VA
20d core without

£xample for Order No.:

QOrder codeg?
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Equipment Selection N o ~_4M Protective and Measuring Transformers

4N ‘ ransTbrfner;ubtockety;ae-demgﬁfm T T T e e i e

10t to 14t position Position; B & 16 11 12 ~ 13 14 15 16 Order codes

Core versions 2R i LECR

400A 500A 600A 750A 1000A 1200A

12504 1500A 20004 2500A 100 xJpy
2504 300 A Lo 150 By
2004 e " 200X foy
1254 150 A T 300KEy
100 A ) 400 X Iy
JIsA o 500Xk
6A S o B00XIy
508 - S " 800Xy .
204 1000 x Iy

MR
. L B s mmEw
05 FS5 10 HEEREREERERNER
B0 mEEAEEE
30 o 7 MNENMEER
1 FS 0 - . EREEEEWEEE
15 ) F EREERNER R
W T R
5p- 16 5 E X HEEENEHS
0 L O REmEEE
15 N E X HBE
P 10 5 ) . ERNEREERNEHSN
B 10 , ‘R RENHENE
15 EERENER
05 5 5 50 10 5 BT BEENKEEEN .
' -0 .10 S A EREE [Ef2
154 1_§ B B EE E 3
.30 oo T = (E:f4
05 £S5 5 f0P 10 5 BN EEHEMEN E 1
10 B [ R EWER fEf2} 2 /g
15 15 ® o E E 3 Q
30 o o Eializale
1T F5 5 5 10 5 EEBEERNRNEN H 1 L
10 10 EE RER MR
10 15 mEER H2z -3.1
15 : 15 NeER W3l - 2y
15 30 En H 3 -~ 4 L
30 E ] gl LT
1 F5 5 1P ¥ 5 EREEEBDEEMNN H1 ~-14¢
10 10 - BE W@ @R 2l Z721q
10 15 EEE N Hz 3 Q
15 15 EEEE ‘H 3 i'g
15 30 ®EE K H 3 -~ 409
: 30 .. . 30 5 R oAl 19
® Feasible {other combinations ot request) ’ R
Configuration example '
Indoor support-type current transfarmer, block-type design
(Up =12 KV, I, = B1.5 kA, Iy = 100 A)
Thermal strength 400 X fy,
1% core class 0.2; instrument secusity factor FS19; rating 15 VA
2 core without
Example for Order No.: i
Order codes: I

32 SiemensHG 24 2009
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444 Protective and Measuring Transformers Equipment Selection

AMAT indoar su;}{ type-clrrent transformer, block-type design

gt T - s - - - . e e - e R T . — .

1.5 kA — with primary multi-ratio

10% to 14 position Position: 1 2 3 4 5 & 7 - 8 9 101112 -~ 13 14 15 16
Core versions OrderNo.: [4: T ; e
: [=]
< <
g A &
£09 v I

2x300A 2x400 A 2x500A 2x600A 100xZpy

250A 300A 150 % Zpy
200A L . 200xky
125A 150A ’ o 300 x Iy
100A 400 x Ipy
T75A — 500 Jpy,
S0A 600 X Ty
50A- G BOOX Ty
40A 1000 X Iy

A
0 EERERHE
5 . mmmaEss
05 FS5 10 EHHEEERZRHR
- 15 EEHEEERE
30 wEBEWHH
17 Fs5 . 10 EE N ENERSSE
15 E R R EEERNER
30 O mmemmas
5 10 5 B EEREERRE
0 EHEEERE
15 B EEREE
] o L, Wmmw A
1P 10 5 ENEHMNERER A
% - . L EERERmREE®E iy A
15 EE Y EERG®S Q 3 A
% ... . mumEz® Qe il
05 F5 5 S 10 5 WEREEERE E 1 L.
S | B | EmeEER E 21 i
N 15 BRE] o 5B E E 3 L
. - . v%... . ~~mapm@ [Ela: L
05 FS5 5 1P 10 5 E @M EEERER E 1 qQ
10, Cie . mmeEm £ 12 ‘a
15 15 mEm E 3 Q
0. 30 ... mm B ‘Q
1 FS5 & S 10 5 W EEHE®BEESED H 1 s
o 197 07 TmememRwE Wiz L
10 .15 BB HR H 2 L
15 15 e H:3l oL
15 30 L H3 -4t
30 30 = = WAl - alL
1 F55 5 0P %{? 5 @ R A B A= E B R ln_i__‘l - 1Q
: T IO A N Wiz 25Q
10 15 B EEA H -3 Q
15 15 ' EEB A H 31 -73.Q
15 30 B E & H 3 4 Q
AU - L H 4524 .Q
B Feasible {other combinations on request} ! :
Configuration example
indoor support-type current transformer, block-type design
(U= 12 KV, fi = 31.5 KA, Jpyy = 2% 100 A)
Thermal strength 400 xZpy
15t core class 0.5; Instrument security factor FS5; rating 5 VA
204 core class 10F; accuracy limit factor 10; rating 5 VA
Example for Crder No.:

Order codes: ‘( N
{ BRRHO.
(P WHAS

S
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Equipment Selection .. - e M Profeciive and Measuring Transformers -

“ﬂwmmmﬁtypmmﬂfrmlbmlmer, blockstypedesigm———

40 kA
10t to 14t pesition Position; 1
Core versions Order N SN

400A S00A 600A 750A 1000 A

1200A 1250A 1500A 2000A 2500A o 100xEy
360a R T1B0 %ty
200A 250A .. 200Xy
150 A X . 300 % Ipy
100A 125A 400 x Iy,
75A° R L 600XDy -
_B0A e . 800 % Iy
S0A . . . QOBOXIPN

10 ] [ R E N
S T R B 11 1 BT
05 FS5 10 ] EEIDNEK
) " 5. . mEE ERiEam
30 ) % B E RN
1 Fs5 10 A E B EERER
% B M N ENEENHN
5P 10 5 e N EHENRR
10, : CEEE NN fL
15 ‘ _ E N ENEEH L3
. % - , CCaw g
100 10 5 R EN EEEAR Q
e . R R EEEE 8 3}
15 B EENKERN q
oo 3 L . eeEa fQ
05 FS5 5 5P 10 5 EEE MEEEN E
10 ' 1 T mEeaE Ei2
15 15 R RN E
30 - R g
05 FS5 5 10P 10 5 HMEM ®HERKE E
10 I C Em.EBEREE g’
15 15 "R E
E 30, A E.S
1T F5 5 5 10 5 EEM EEERNBE H
10 v eEEEE N
0 15 T H
15 15 EER R ‘H
15 30 nE H
30 30 W ‘H
TOF5 5 1P 10 5 EEN EENEK H
S - 0 0 msEER iH:
10 15 HERB H
15 15 EEER ‘H
15 30 5 5. H
. T - E R H
B Feasible {other combinations cn request}
Configuration example
Indcor support-type current transfarmer, block-type desfgn
{Ury = 12KY, Iy, = 40 KA, fg = 100 A)
Thermat strength 400 X Iy
1=tcore class 1; instrument security factor F55; rating 5 vA
2né core class 5P; accuracy limit factor 10; rating 5 VA
Example for Grder No.: P
Order codes: | E s

34 SiemensHG 24 2009
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4 Protective and Measuring Transformers

Equipment Selection

pport-type gdrrent transformer, block-type design

4MA7 indoo

40 kA - with primary multi-ratio
10t to 4% position Pasitin:
Core versions :

2x400A 2X500 2X600A o 100 Xy
2®300A - 158 X Jpn

2X200A 2x250A S 200 % oy
KES0A T - . 300 % Iy
2x100A 2x125A 400 % Iy
XTS5 A . . . 600 Jpy
2X60A o ) 800 x oy
2x50 A : ] 1000 % Jy

FS10 10 2 R EBEES
T T ., wEwaa
05 Fs5 10 EEH HHBHEE
s EE B EEHEE
30 E EBEHEES
1 FS5] 10, EHE uEGER
15 E E & B I BE H B
- I R pREmEE
5P 10 5 R B A | _I B l ]
S L B mamES®
15 ¥ B R BB
o8 .+ mamm
1P 10 5 B EE HEENME
0Pt S A Emaw o
15 -] g2 52 8 B H Q 3 h
% . .. .. . . mEuH iqla, A.
05 £S5 5 50 10 5 EE sEmEE E 1 n
: 10 . 10 "BEHRE (g2 L
s 15 EEE E3 =31
o 3% -3 L) E AL
05 FS5 5 1P 10 5 2E M M ERE® E Q
‘ 0 (L EEEERHN E Q;
15 15 e E ' Q
A s . 30 B R ] la
1 F5_ 5 5 10 5 EBRE E R EEBR H 1 1L
10 1077 - B @B EER Wiz A
10 ) 15 2 M E & H2 -3l
1.5 A .1.5 au I L 3 3 ‘lur"uiL
15 - = o H3 ~-41
. 36 30 L Hi4" -rait
1 F5 &5 10P 10 5 E R H B EE B8 H 1 =19
. 0. .. EmEEER URPENSERF L]
10 15 2B B H H 3 Q
15 SR BEwEwm o 30
. .15 30 2 B 4 Q
30 .30 BB H 4.4

B Feasible (other cornbinations on request)
Configuration example

Indoor sugport-type current transformer, block-type design
(U= 12KV, Iy =40 kA, Fy=2x100 A)

Thermal strength 400 x Iy

1%t cora class 0.2; instrument security factor FS10; rating 10 VA
2nd core without

Example for Grder No.:

Crder codegts—-f-”‘:'-:"* g :
@ﬂ@%ﬁﬁ@- :

qikmensHG 24 . 2009 35
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Equipment Selection. e R C 4M Protective and Measuring Transformers- -
—4MAFindoarsupperttype ﬁ%ﬁ?@rﬁﬁﬁf&%ﬁgﬁ—bﬁék-ﬂﬁeﬂéﬁﬁr" e

13 14 15 16 Order codes

ERCHCH

10t to 14t position Posifor: 1 2 3 4 5 7 - 8 9 10 41 12
Core versions OrderNo.: £4 i P T ,@ 5

500A 600A 750A 1000A 1200A 1250A 1500A
2000A Z500A o 100 xIpy

4004 o . 50 X Iy

A3c0A e e 200xIy
A o , - 300 X Ipy
125A 1504 : ’ 400X Sy
1eA 0 . . 500xIy
75 A ) . L .. ... BODxhy
60A o : o 1000 x 1y

EN EERE c
b e e [c.
HE EERDODEN E
15 _ LM A ElmER El3
30 . EEEEEHN E 4
T OFS5 10 BN ERMEEER HiZ
15 E B EEKRNRERER H 3
. 30 L REEEEN i
5F 10 5 EE ERENERE n
10 . Y o eMmsEEER iL
15 EEEEN L
. - 30 ; I ! - .. . II
1P 10 5 . =R EEEENE Q1
10 M EEEERE ia;
15 EHEENR Q
- I N RN 1. i
05 FS5 5 5 10 5 [ HEEEEERN E
16 S [ B ‘e 'k R 3
15 RES 5 NE E
s s E
o5  FS5 5 10P 10 5 [ HERERMER E
10 - 10 B M EEN ET
15 15 N E W E
30 0 N e
1 5 5 5 10 5 E R EKEEGRN H
10 B T B M EE RN A
10 15 HEEMN H
15 15 O H-
15 30 LI H
30 30 - ‘= H
1 F5 5 10 10 5 # EEEEERR H
- 10 BT EEHERE i
10 15 EEEER H
15 15 EERE ]
15 30 BE B E
I 30 - L .
B Feasible (other combinations on request) i
Configuration example { .
Indoor support-type current transformer, block-type design :
(U = 12KV, Jyy = 50 kA, oy =100 A)
Thermal strength 500 x Jpy
15t core class €.5; instrument security factor FS5; rating 5 VA
2mM core class SP; accuracy fimit factor 10; rating 5 VA
Example for Order No.: }.‘F |
order codes: I

36 Siemens HG 24+ 2009
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M Protective and Measuring Transformers Equipment Selection

4MAT indoor suppo-type currént transformer, block-type design
o

50 kA — with primary multi-ratio
10t to 14th pasition ’ Position:
Core versi Crder No.

16 Ordercodes
] e R E

X500 A 20600 A

2x400A - - L LT 150 Iy
(2250A 300A S 200X Iy
"2 200A | : 300%Fyy
2x125 A 2X150A 400 % Iy
ax00A L 0 o o 8s00xhy
XTSA S 800 xJyy
IXE0A 2604 T S 1000 ¢ oy

B HHEEEE
S B .1 mammoam
05 £S5 10 EE @AERBEDE
i 1B E EEEERHE
] 30 aMEHEEHR
1 Fss 10 B BREEEHE
15 EN REHEELEH®
Lo B . .-, EmmmEEE
S T I E R HEEHREEGHN
1o N
i i5 HREEE
PR - n o N
WP 10 5 _ . B R EEHERMEHNHSN
10 e e W B WME
15 EEHEBR
L_mo . oo . mEH® A
05 F5 5 5S¢ 10 5 o E HEREBRBHE L
6 0 EEEHEN it
15 15 o E L
5 F5 5 P 0 5 W B E EWEBH : Q
10 AR B R E N iE iQ
15 15 k2 a E Q
) 0 S 30 C _ R B f
1 f5 5 S 0 5 W @EEEEH H
10 ) 10 B EERES R T
10 15 B EE H L
15 L AL M i
15 30 B E
30 3 ) B ® TR
1 F5 5 P 0 5 E mMEEOH H
T S E R ERES H
10 15 2 ENRE H
15 18 2 B B H H
15 30 2 EE H
30 30 BB H

" Feamb]e (other combinations on reques‘t)

Configuration example

Indoor supporttype current transformer, block-type design
{Un = TZKY, Iy = 5O KA, T =2% 100 A)

Thermal strength 500 X Ipy

15t core class 0.5; instrument security factor F55; rating 5 VA
2 core clags 5P; accuracy it factor 10; rating 5 VA

Example for Order No
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Equipment Selection 4M Protective and Measuring Transformers

ST TEG O StppoTt- type curfentiraTsformer, blotketyped esign—

63 kA
10% to 14t position Position;

Core varsions

750A 1000A 1200A 1250A 1500A 2000 A 2500 A

5O0A GODA R [ 79
400A . .. .. 200 %Iy
250 A 300A . : 300Xk |
200 A 400 X Iy
© 125A 150A o i 500X fpy -
oA e EDGx Loy |
. 75A ’ __ 1000 x Iy

HEENE
0 HE ME RN
s e mE R.EE N
30 ) ] B KN EHRNN
1 F5 10 a E R EREEEE
i5 2 E HNEERE 3
W . mERE RN 1
5P 10 5 | NEEENE 1
10 i e EmE g ;
15 EEENER
.3 N N
P 10 5 L] HEEEEBNRGS
10 R mmEmwE
15 B EENMBE
30 i o omEmE
05 F5 5 50 10 5 B B EENRE
o0 0. EEREE
15 o 15 3N I
30 - 30 S om L
05 FS5 5 1P 10 S @8 EENMERE qQ
10 10 B eR E N izl 1q
15 15 HEN E 3 qQ
00 30 = Ea @
1T B8 5 5 10 5 ® REERBR H1 =-11
10 _ 10 CERE AN TRE S ERFIT
10 15 EEERE B2 T3l
15 15 LR N LR SSRPRE NI
15 30 - ] H 3 - 4 L
EV 30 " Hoal Al
1 F5 5 10P 10§ E B ERERNE H o1 -1 g
- 10 10 EE N EEE H-- 2. ‘z1a
10 15 EEEE N H 2
15 15 E KN E ‘Wizl
5 30 EE H 3
om L w mm Hal
B Feasible {other combinations on request) . ‘
'Configuration example ;
Indoor support-type current transformer, block-typé design
(U= 12KV, Iy, = 63 kA, [y = 100 A)
Thermal strength 800 % Ipy
15t core class 0.5; instrument security factor FS5; rating 15 VA
2nd rore without
Example for Order No.: i
Order codes: Por

38 SiemensHG 24 2000
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4n) Protective and Measuring Transformers

e R
L

63 kA — with primary multi-ratio
10th to 14t position
Core versions

Position:

ﬁipment Selection

E
4AMAT indoor supacn’f-/ current trans A?rmer, block-type design

8 9 10 1112 - 13 14

3 4 5 6 7

=

~ 2x500A 2x600 A 150 % Jpy

2400A | 200%7n

2x250A 2x300A B 300 X Ty
2x200 A 400 Tpy

20125A 2150 A 500X Iy

| 2x100A ' BOD X Iy

1000 X Joy

2X75A

0.2 ) 10 EE®ERN
SRR .  mEm®=
05 £S5 10 EH EEBHAGA
' 15 m sEEEE
30 EEERERE
1 F5 10 ‘mE W EEBER
15 B B A EEREH

ST m T smew
50 10 5 B EEHODE
10 " mEEEE

15 m} L H m-

- T e
WP 1o 5 E B B ¥ EER
‘ - 10 ‘W EREER
15 ¥ EEHEB
05 F5 &§ BP 10 5 B EEEBEHR
o 0 7 10 =6 @
i5 15 " |
30- 30 - B
05 55 5 10p 10 5 [ BEEEEM
‘ 10 10 BEEN
15 15 =
3% 30 . . m
1 F5 5 50 16 5 B EEEE®
R T 10 ' EEEHN
10 15 EamE
15 15 HE S
15 30 &
.30 ) 30 u
1 E5 5 10P 10 5 B WEEWNE
] 10 M B EH B
10 15 HEREBR
15, 15 B ER
15 30 E B
a0 30 e

B Feasible (other combinations on request) 3 Notfor 2x 125 A
Configuration example

Indoer support-type current transformer, block-type design

(U =12V, [ =63 KA, Iy = 2¢ 100 A)

Thermal strength 800 X Zpy

1t core class 0.5; instrument security factor F55; rating 5 VA

20 core class 10P; accuracy fimit factor 10; rating 5 VA

Example for Order No.:

Order codes:—-

| Easr AT

;;;1?1?’_]”- -

>

>]>

lols]

n|m i

1 L
£12] L
E 3 - 3__;_'
i a1
E1  -1Q
E 2 ‘ ‘-ziQ
E3 -3Q
£3. -4
H1 -1t
H 2~ 2k
H2 -31E
Ho3lo-03iL
H3 -4l
Bal - aly
1 -14q
W2 -2
H 2 - 3 Q
H3i - 3:Q
H3 -44Q
H 4 4

0
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Equipment Selection o 7 _ 4M Protective and Measuring Transformers _
. .- ”iﬂ_%-iﬁ-d@‘efﬁ:wgéﬁﬁﬁ%ﬁf@rf o FB_'I‘ s :[E-Er“_ sy .[... HTI_ D T T TE Tty Sy S S SR S

15t position Fosiion: 1 2 3 4 5 6 7 - 8 § 10 11 12 - 13 14 15 16 Order codes
Rated secondary current rder No.: [: @ e e

14 Without 20 core
5A - Without 204 care
1A i . 1A
5A a . BA
1A o 5A
5A ‘ 1A

16t position
Additional features

50 Hz, VDE marking
50Hz, iECmarking
50 Hz, VDE marking with approval %
60 Hz, IEC marking )

Further not listed spedial vers}dns idnly after consultation W}th tiher
order processing department in the Switchgear Factory Bedfin),
information additionally in clear text, i

1} Only for class 0.2 and 0.5

Special versions

: Skl el
With routire test certificate in Germanigngfish R
With capacitive layer for valtage detecting system 1Y
W0kv
o 15 kv
Differential earth-fault batance in protection core
Other special versions on request

Configuration example
Indcor support-type current transformer, block-type design E!@EEZ
Maximum operating voltage Uy, = 12 kv

Rated lightning impulse withstand voltage Uy =75 KV

Rated short-duration power-frequency withstand voltage U, = 28 kv
Rated short-time tharmat cument 7y, = 63 kA

Rated primary current Iy, = 2x 10D A

Thermal strength 800 x Iy

1= core class 0.5; Instrument security factor FS5; rating 5 VA

2 core class 108; accuracy limit factor 10; rating 5-VA

Rated secondary cutrent 15t core 1A; 2 core 5A

Power frequency 50 Hz; marking according to I5€

With routine test certificate in German/English

With capacitive layer for voltage detecting system 10-kV

Example far Order No.:
Order codes:

40 siamensHs 24 - 2009
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AM: Protective and Measuring Transformers Equipment Selection

4MB1 indoor supp je currenAtansformer, single-furn design

]

4MB1 indoor support-type current
transformer, single-turn design

5t position o 16
Operating voltage {maximum value) LM B

See page 42
See page 42
See page 42
See page 42
Sea page 42
See page 43
See page 43
See page 43

12 .o B
175 - .95 38 )

24 128 50

6th/7t position
Rated short-time thermal current

8%jgth position
Rated primary current

5000 ) Only4mp13 ® .
6000 Only 4MB13 "

B Feasible (other combinations on request)

Configuration example

Indoor support-ype current transformer, single-turn design
Maximum operating voltage U, = 24 kV

Rated lightning Impulse withstand voltage U, = 125 kV

Rated short-duration power-frequency withstand voltage Uy = 50 KV
Rated short-ime themmal current Iy, = 300 kA

Rated primary current Iy, = 3000 A

£xample for Order No.:

Order cades:

Fiemens HG 242000 41

e
| BarHoc
! {@‘ﬂr‘gf}! :
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Equipment Selection AM Protective and Measuring Transformers

~4MB* indoorsupport-typeeurrenttransformer=singlesturndesign:———— v s e e

10t to 14t position Posiion: 1 2 ¥ 4 5 6 7 - 8 9 10 11 12 13 44 15 Ordercodes
Core versions OrderNo.: 47 [RifE : HERCH B i

Seepage 43
See page 43
See page 43

i e
1500 A 2000A 2500A 3000A 4000A

.T000A 600CA e .. 100y

O €2

2 8!

45 R o
.., AinEEEEE
05 FS1I0 15 N EE LI
30 o EE . N

60 R E x

1m0 1 CEEE el
30 NN EENGRN

o CEEEEEY

5P 10 30 EE R ENRN
. . 60 o E.E 8 RE N
1P 10 30 NEHEEER
‘ 60 } BN OEEE R

05 FS10 15 5P W0 15 N EE R M NE
30 L 30 E.EE RIN.RE

30 SQ ’ E R

f F10 15 5P, 10 15 EM'N MR HE
30 ) 3 EEEEEEER

60 - 60 " T am

G5 FS10 15 1P 10 15 E MR EEEK
30 _ 30 EME B EERE

60 60 "R

1 FS10 15 -10P 10 15 N OEE ENNE
30 30 KR MEBEEREE

60 60 . © mom

B Feasible (ot-%;er cor;nbinations on reguest)

Configuration example

Indoor support-type current transformer, single-turn design
{Ury = 24 KV, I, = 300 kA, Jyy = 3000 A)

Thermal strength 100 xJpy

1%t core class 0.5; instrument security factor FS10; rating 30 VA
20 core class 5P; accuracy limit factor 10; rating 30 VA

Example for Order No.: E&EE&I
Ordercodest | | 4

A2 siemens HG 24 2009
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4M Protective and Measuring Transformers Equipment Selection

aMB1 indoor suppeft-typg current transformer, single-turn design

15t pasition Posfon: 1 2 3 4 5 6 7 - B 9 10 1112 - 13 14 15 16 Ordercodes
Rated secondary current Order No.: 1

1A o Without 2 core
_ 5A Wlthout 24 core
1A 1A
5A 5A
1A , 5A
5A o © 1A
16t position
Additional features

. 50 Hz, lEC mark:ng C
50 Hz, VDE marking with approval 1)
60 Hz, IEC markifg

Further not listed special versions (only after consultation with the
order processmg department in the Switchgear Factory, Berfin}.
information additionally in clear text.

1} Only for class 0.2 and 0{5

Special versions

With routine test certificate in Germ niEnglish
Otherspeuai versions on request

Configuration example

Indoor support-type current transformer, singie-turn design
Maximum operating voltage Uy, = 24 kV

Rated lightsing impulse withstand voitage U, = 125 kY

Rated short-duration power-frequency withstand voltage Uy = 50 kV
Rated short-time thermal current fy, = 300 kA

Rated primary current Iy = 3000 A

Therma! strength 100 XJpy

1< care class 0.5; instrument security factor F510; rating 30 VA
2nd ¢ore class SP; accuracy Himit factor 10; rating 30 VA

Rated secandary cusrent 15tcore 5 A; 204 core 5 A

Power frequency 60 Hz; marking according to [EC

Example for Order No.:
Order codes:

BHEPHO

| P :
§ IR IA A

-
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A | mmgggymnf francfhrm-‘:’ii"cihr;rln.‘frrr'ﬂ r{adtjn"-' s e e o e o e

4MC2 indoor bushing-type current
transformer, single-turn design

5t pasition Position:
Operating voltage (maximum value Order N

- 8 9 1301112 -~ 13 14 15 16

n 1 ¥ o \.D.lD o
T Y. Yo T <
a o a @ 9 o a &
o o On, & O o o o
nmo©om M @ m g-
/2 Soa 0 o o o
[ E R 1] & a a q D
a4 a4 oo R TR TR V] &0
Vi o R T I Vo ) 1
12 75 28
24 125 50
36 170 70
6 to 9th position
Rated short-time thermal curreny
Rated prima
Configuration example
Indoor bushing-type currert transformer, single-turn design
Maximum aperating voltage U, =36 kv
Rated lightning impulse withstand volfage U, =170 kv
Rated short-duratlon power-frequency withstand voltage Uy = 70 kV
Reted short-time thermal current Iy, = 50 kA
Rated primary current py = 500 A
Example for Grder No,: [ Blaiowimiem] L
Ordercodes: |, |r . { E ! L

44 siamens HE 24 - 2009
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41 Protective and Measuring Transformers - Equipment Selection
AMC2 indoor bughing-type cufrent transformer, single-turn design

10th to 14t position Posttion:
Core versions OrderN

1 2

3456?—89101112—13141516

See page 46
Seepage 46 B
See page 46

300A 400A 500A 600A BODA

A 200
1000A 1200A 1500A 2000A 2500 A 3000A 300 X fpy

02 FSW 10 . s @
o 15 ¥ ERBH
@5 g5 15 EEED
.30 BEEEEH
a5 FS10 15 ]
1 Fss 15 E B E.H : oA
% REwEER H 2 o A
T R0 15 ... . . 07 -ela
10P 10 i5 = EEEH Q oA
o » Ex¥ES a: iaia
- 60 R EEBRA 0 A
0z Fstor .10 10p 10 30 BEmEEH “alg
, o N mEE =R 49
05 FSS 15 P 10 15 E ® E.M 3 1q
15 30 B e H
o 3%, EmERE
- 0 24 EE
05 510 15 10p 1 15 5
LB o B
1 £55 15 1wF 10 15° & B A B
15 30 B @ B B
EL I 30 EEBEHER
_ ) 30 , 60 g8 R E
i FS10 15 10p 10 15 B
15 30 |
B Feasible (other combinations on reguest}
Configuration example
indoor bushing-type current transformer, single-turn design
(Upy = 36 KV, I = 50 KA, Ty =500 A)
Thermal strength 100 X Zpy
15t core class 1; instrument security factor FS5; rating 30 VA
and core class 10P; accuracy limit factor 10; Tating 30 VA
Example for Order No.:
Order codes:

310



quq:meni&eiectmn SRR = 4M¥F9tectw&aae#Measuﬁﬁg~Traﬁsfafmefs

S‘l’l‘!‘]’!‘g‘typu Lunent !.IdliblUlEllt‘l b:ngle Lum ueblgn

15th position Fositon: 1 2 3 4 5 ¢ 7 - 8 9 101t 12 - 13 14 15 16 Ordercodes
Rated secondary current OrderNo.: [ FC 50 il s LA

A Without 2% core
5A © .1 Without2nd core
1A , RY
5A .. . i BA
1A . BA
5A 1A

16t position
Additi

50 Hz, VDE mark:ng

50 Hz iEC marking

50 Hz, VDE marking W|th approval Rl
60 Hz, JEC markmg

Further not lzsted special versmns (only after consuitation with the
order processin department in the Switchgear Factory Berlin).
Inforrnation additionally in clear text.

1) Only forclass 0.2 and 0.5

Special versions

_With routine test certificate in German/English
Other speciaf versions on request

Configuration example

Indoor bushing-type current transfarmer, single-turn deslgn
Maximurm operating voltage U, = 36 kv

Rated lightning impulse withstand voltage Uy=170kY
Rated short-duration power-frequency thhstand voltage Uy = 70 kV
Rated short-tima thermal current y, = 50 kA

Rated primary curent I, = 500 A

Tharmal strength 100 X Jy

1+ core dlass 1; instrument security factor F$5; rating 30 VA
2nd core class 10P; accuracy limit factor 10; rating 30 VA
Rated secondary current 15t core 5 A; 27 core 1 A

Pawer frequency 50 He; marking according to VDE

Example for Order No.: _[;
Ordercodes: | -@ | |

46 Ssiemens HG 24 2008
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A0 Protective and Measuring Transformers

Eq\%pment Selection
4MC3 Indoor barsprimary bushing-typg current transformer

4MC3 lndoor bar—pnmary

bushing-type current transformer
5th position

Operating voltage {maximum value

Posiion: 1 2 3 4 5 6 7 - 8 9 1011
Order No.: v

See page 48
See page 48
Seepage 48
See page 48
See page 48
Sea page 49
See page 49
See page 49

6th to 9t position
Rated short-time thermal current!
Rated primary current

Configuration exampla

indoor bar-primary bushing-type current transformer

Maximum operating voltage Uy, = 12kV

Rated lightning impuise withstand voltage tf, = 75 kv

Rated short-duration power-frequency withstand voitage Uy = 28KV
Rated short-time thermat current Iy, = 400 kA

Rated primary cuvent Iy =4000 A

Example for Order No .
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4hvi Protective and Measuring Transformers

E

10t to 14t position Posltion: 1 B 9 10 11 72 - 13 14 15 16 Order codes
rs Orderos | EEEEE FER EE

- O h (=)

= - ,

58 &

a8 &

o o o

A A A

L 0.2 F510 15 _ E N K
3 : : L]
0.5 F510 15 Emwu
30 axn
t FS10 30 NN e
7 60 ‘R B W
10P 10 30 e
. 60 N.E'E
10P 20 60 N
100 : Ty
05 FS10 15 10P 10 30 EE N
' B e " Ru
15 10P 20 60 NN
. 30 e ‘nE
1 FS10 6G 10P 20 100 N E R
10P 10 60 n CH Y
0P 20 €0 " E N
wo . LR s
0.5 FS16 15 10P 10 30 10P 10 60 N Y
1 FS10 30 10P 20 60 '10P 20 300 wa R iy’
0.2 FS10 15 0.2 FS10 30 1oP 10 30 EEE Y
0.5 FS10 15 30 30 . R'mm ¥
D2 F§10 30 1 FS10 60 10P 10 60 10P 20 100 W W W Y
0.5 FS10 30 © 60 0. - 108 m m Y
1 F510 30 60 60 00 M B W Y
0.2 FS10 30 1 FST0 60 0P 10 60 10P 20 100 m ® & Y
0.5 FS10 30 50 60 00 B & Y
1 F510 30 60 60 10008 @ & iy

B Feasibe {other combinations on request)

Configuration example

Indoor bar-primary bushing-type current transformer

Uy =12 KV, Iy, = 400 kA, Jpy, = 4000 A}

Therrmal strength 100 x Fpy

19 core class 0.5; instrument security factor FS10; rating 15 VA
2m core ¢lass 0.2; instrument security factor FS10; rating 30 VA
3w cora class 10P; accuracy limit factor 10; rating 30 VA

Y]

Example for Order No.: E-E_‘
Order codes: | -

48 siemens HG 24 2008
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41 Protective and Measuwring Transformers - Equipment Selection
; / 4MC3 indoor barplimary bushiing-type current transformer

{

15% position
Rated secondary current

A Without Wihout |~ Without
SA Without  ~ Without - Without
1A 1A Without Without
5A 5A Without Without
1A 5A Without Without
5A S 1A © Without Without

1A 1A . 1A Witheut
5A ‘5A 7.5 Without
1A 1A 1A 1A
5A L BAL 5A 5A

Additional features

50 Hz, VDE marking
" BOHzECmarking T
 50Hz, VDE marking with approval ¥
60 Hz, IECrmarking, : e -
Further not listed special versions (anly after consultation with the

order processing depastment in the Switchgear Factory Berlin).
information additionatly in clear text.

1) Only for class 0.2 and 0.5

With routine test certificate in GermaniEngfish ) -2 A1 0
Size (for specification see the foliowing pages) 11 { Tz {A Y 1
12 Z A1 2

g 21 (z fAf2.1
2 , Z A2 2

31 : polnl=nzoaea

32 =2 A3 2

a [Tz B

42 -z A4 2

51 ' oz tAsTL

52 ) - Z A5 2

& Bisiziz A

62 . o z A s 2

72 iz [RT 2

Z A7 3

73 -
Other special versions on request S

Configuration exampie
indoor bar-primary bushing-type current transformer E@EE
Maximum operating voltage U, =12 kV

Rated lightning impulse withstand voltage U, = 75 kV

Rated short-dusation powerfrequency withstand voftage Uy =28 kV E
Rated short-time thermal current Jy;, = 400 kA

Rated primary current Jy; =4000 A

Thermal strength 100 X Ipy

15t core class ©.5; instrument security factor F$1%; rating 15 VA
2nd care class 0.2; instrument security factor FS10; rating 30 VA
3% core class 10P; accuracy limit factor 70; rating 30 VA

Rated secondary current 1stcore 1 A; 2nd core] A; 3 core 1A
Powver frequency 50 Hz; marking according to [EC

Size 42

Example for Order No.:
Orderc

HiemensHG 24- zo09 49

1|
[
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aM Protective and Measuring Transformers

Size specification for 4MC32 transformers 1

12, 21, 12,21, 2,22, 1z, w22, ohza, 32,41, - . 42,52,
2131, 't 223 31,32, . 233 o 33z 3ra 4751, ¢ 6272
3z , 32 21,42 3241, 11,42, 42,52, 5762, 73
; . 42,51, 51,52 61,62 4 .
21,22, 12,21, 21,22, 2,22, 7,22, 22,32, 41,42, 42,52,
33 27,32 31,32 32471, 32,47, 21,4z, 51, 52, 62,72,
41,42 ' 54, 4251, 51/52, 272, 73
| 3 73
miz o 132, 1z, ., 122 233, 32,42, 52,62, 53,62,
2122 - 21,727, 32,31, 22,31, 3731, . 552 72,73 7273
31033 31,32 3241, 3241, - 4251 61,62 _
‘ 42 81, B2 , ;
21,22, 21,22, 22,32, 22,32, 23,32, 22,42, 42,52, 52,62,
32 32 21152 42,51, 22,52 52,62 62,72, 72,73
A 52 -
ToYeoed Y a11n 11,12, 12,21, 12,21, 12,22, 22,32, 53,62, 52,62,
" Y0000 21,22, 122, 22,31, 22,31, 32,41, 23,51, 72,73 72,73
Bt 31,37 321 3241, 1751, [
I 2251, 52
L T _,_._ .- K 7: . . . 52 - 7
YOD-7A 12,22, 22,32 22,33, 22,32, 42,52 52,62 73 . 73
Y00-1B ¥ 42 2257
Y00-1C )
YooqD 22,32 22,32 22,32, 41,52 52 52,62 73 73
YOOE- ‘ 42 , .

1) Selection for transformers with rated secondary current 1 A. Sizes for 5 A on request

50 siemens HG 24 2009
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4 Protective and Measuring Transformers ) Equipment Selection
i pe current transformer

Size specification for AMC34 transformers !

11,12, 12,21, 11,12, 21,22, 31,32,
21,22, 22,31, 21,22, 31,32, 31, 42, 51,52,
31,32 3z, 41, 37,32, 41,42, 4%, 42, 51,52, 51,62,
42 41,42, 5%, 52 51,52, 61,62, 72,73
51,52 81,62 72,73
11,12, 12,21, 11,12, ¢ 21,22, Caz,m, 31,32, ¢ 41,42
21, 22, 2% .oan2 CoL3nE, 0 3z4L 41,42, ., 51,53,
31,32 ©32,47; 30320 #,42, 42, 51, - 51,52, $2,72,
a2 4142, . 51,52 52,61, 62,72, . 73
: ' 62,72, 73
11,12, 1,12, 11,12, 21,22, 22,31, 32,42, 51,52,
21,22, 2%, 22, 21,22, 39,32, 32,41, 51,57, 62,72,
37,32 31,32, 31,32, 1,42, 43,51, 82,77, 73
1,42 41,42, 51, 52, 62,
_ 51,52 _ 72,73 _
M9, - 1112, - 1412 2,22, 22,31, 32,42, © . 4Z51,
C 21,22, 21022, - 21,2 31,32, - 32,44, 57,57, 57 62,
31,32 31,32, 372 . 442, 4251, 6272, . 72,73
a, L4142, 51,52 . 52,62, 73
: : . 5182 - ‘ .73 . o
11,12, 11,12, 12,21, 71,22, 22,32, 42,51, 42,51,
21,22, 21,22, 22,39, 31,32, 41,42, ' 52, 52,52,
31,32 31,32, 32,41, 41, 42, 51,52, 72,73 .
41, ' 51, 51,52 61,62
w2, - 1z, ¢z, o LI 21,22, 31,32, 42,52,
22,31, 22,310 ¢ 22,31, 31,32, 31,32, - 41,42, 62,72,
32 . 3z a1, .. 2,41, 41, 42, 142, 51,52 73
42 42,51, 51,52 51,52, 51,62,
S o .52 o 161,62 Y YER o
Q60-85 12,71, 12,21, 12,21 12,21, 21,22, 22,32, 32,4, 42,52,
22,31, 22,31, 22,31, 22,31, 31,32, 41,42, 42,51, 62,72,
32 32 3z, 41, 32,41, 41,42, 51,52, 52 62, 73
42 42,51, 51,52 67,62 72,73
52
: 21,22, 21,22, 21,22, - 2.2, 22,32, . 4251, ° 42,52,
: 31,32 S5z ¢ 31,32, - . 31,3z - 7 4l 5262, . 62,72,
1,42 41.42, 41,47, . °  52,6%, 7273 73
: - - S+ -~ MU /o T L
21,22, 21,22, 21,22, 21,22, 22,32, 41,42, 42,52,
32 31,32, 32,41, 32,41, 41,42, 51,52, 62,72,
31,42 42,51, 32,54, 51,57, 62,72, 73
52 52 62 i
11,12, 1,12, . 1412, 21,22, 22,32, 22,32, 42,52,
n,22, 2122, . 222, . 31,32, 47,51, 42,51, 62,72,
31,32 31032, 3n3, . 41,42 52,61, 52 61, 7
41,42 31,42, - 51,52 62 - 62,72,
| 51,57 73 .
42,52,

1) Selection for transformers with rated secondary current 1 A. Slees for 5 A on request
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Equipment Selection 4M Protective and Measuring Transformers

Size specification for 4MC36 transformers

" Fag-6s 12,21, 12,21, 21,22, 2,22, 21,22, C 7,2, 41,43, 42,52,

2231, 22,31, 31,32, 31,32, 31,32, 32,41, 51,52, 62,72,
52 32 ' 41,42, 41, gé 42,51, 82,72, 73
om0 o, 2,23, . 243 21,23, 41,42, . 42,52,
TN 31,32, - 31,32, | 31,32 .- 3132 51,52, . 6272,
32 41,432 41,42, ' a1.4z, L4z (62, . 73
1.5 51,52 51,57, 72,73
: o o ' o 61,62 . .
12,21, 21,22, 21,22, 22,32, 22,32, 42,59, 42,52,
22,31, 41, 2,41, 41,42, 41,42, 52 62,72,
32 4251, 51, 51,52, 73
. .52 ) . 61,62 o .
oea1,22, ALz 21,22, . 23,3z, v 22,41, 42,52, 52,62,
. 32 ©3241, . 3341, | 41,42, 4Zst 62,72, 72,73
42 © 42,51, ' 51,52 . 5281 73 .
- - —‘v l‘ I - 62 ) -
31,32, 21,22, 21,22, 22,32, 22,32, 47,52, 52,62,
42 32,41, 32,41, 41,42, 41,42, 62,72, 72,73
42 2581 : 1,52, 73
S 52, . 82 . |
11,12, 2,22, 21,23, 22,32, 22,42, 52 52,62, |
21,22, 31,32, 3441, 1 41,42 - 5261 72,73
31,32 41,42 - 425251, . 5152 é2
22,32 22,32 22,42, 42,52 42,52, 52 73
52 &2
11,12, 21,22, 21,22, 22,32, 22,52, 73 73
21,25, 51,32, 32471, 41,42, 62
31,32 41,42 42,51, 51,52
i ] o
22,32 22,32 42,52 52 - 73 73

1) Selection for transformers with rated secondary current 1 A. Sizes for 5 A on request

52 SiemensHG 24. 2008
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4N Protective and Measuring Transformers w Equipment Selection

] 4?E2‘0utdoo upport-type current transformer
e ﬁl :

AMEZ2 ou
5th position
Qperating voltage {maximum value)

tdoor support-type current transformer
2 3 4 5§ 6 7 - 8 9 1011 12 - 13 14 15 16 Ordercoges

o1 n 1 o D 3
n 1 on 1 o N s
¢ ¢ © [T w
oh oo o oD (=]
m m m @ o @ m
o o A a a o (=8
LTI <L ] ® & 4 @ a
& & a @ ¢ 4 )
v 1nnon [ IV T (2]

12 T
2% e
36 170
6 to 9t position

Rated short-time thermal current/
Rated primary ¢

0.5
0.6 s x w
1 2 5
15 - o x5
25 w2
E - R
5 28
5 ’ 2 o
7.5 o w75
o T T s
10 x 100
O
15 ) x 150 B
n . T w0 - E
20 x 200
25 S 2 250
30 7 ® 150
30 . % 300
40 ) x 200
4. x 400
50 x 250
50 S x50
60 x 300
60 - . . e 2x - BO0

6 10 9t position continued on page 54

Configuration exampla

Outdoor support-type curzent transformer

Maximuin operating voltage Uy = 24 KV

Rated lightning impulse withstand veltage U, = 125 kV
Rated short-duration power-frequency withstand voltage Uy = 50KV
Rated short-time thermal current Jy, = 15 ki

Rated primary current Jpy =2x 75 A

Example for Order No.:
Order codes:
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Equipment Selection ..

4M ?rotectwe and Measurln_gl[ansfatmem_“w%

—-—wwu4ﬁﬁE£Fea%deefft¢nDef%%ype1xﬂ?enfifaﬂsﬁmwnc;

[N - e e D LT e D ol VG

6t to 9th position (continued) : Posltion; 1 2 3 4 5 6 7 - B 9 1011 12 ~ 13 14 15 16 Onder codes

Rated short-time thermat currant/ Order No.: @ } [ﬁ@ cEEEEREEEEER (W

Rated primary current

See page 56 ’
See page 56
See page 56

in

Ly
@
Cn
m
a
[}
[T}

Wl

See page 55
See page 5%
See page 55
Soe page 55

05 ] 5 E = 00 -0 A
06 10 wiom B
3 5 A
15 15 i 0 D7
2 10 B
2 20 E1
3 15 D
ceg v o 28
1%
4
5
[ 1
3 :
7.5 75
8 40
10 50
10 100
i2 60
15 75
15 150
20 100
20 o0
25 250
30 a0
30 300
40 " 200
40 400
50 250
50 500
66 300
60 600
80 400
80 800
100 ‘500
100 1000
120 500
120 1200

Conflyuration example

Qutdoor support-type current transformer
(U= 24 KV, U, = 125 KV, Uy =50 kv)

Rated short-time thermal current Iy, = 100 kA
Rated primary current Jpy, = 1000 A

Example for Order No.:
Order codes:

54 siemensHG 24 - 2009
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4i Protective and Measuring Transfermers Equipyent Selection
4ME2 outdgef support-typeLurrent transformer

10t to 14t position Posidon: 1 2 3 4 5 6 7 - 8 9 101112 ~ 13 14 15 16
Care versions Order N a0 : |

See page 56
See page 56
See page 56 |

05 0615225345675 1015 20 25 30 40

50 60 80 100 120 100 x4y S -
‘I234568101215203040506030100 ] [ o
120 200 X Iy TR S B
0506‘15225345675".0152{)253040

50 60 80 100 120 g

T
|
b
i
!

00,

02 S0 5 Y
‘ 10 E's B
15 R
S BEE
05 F55 10 E BB A
' 15 B & ® i
: 30 L £
1 75 15 i FEN Wi
;] BEE H
s 1015 moE e L
30 EE A L
L 60 EN B
1w 10 15 e Q
' 30 EEE Q.
60 R R Q
02 -Fs10 10 - 5P 10 30 LI ic
15 30 aER c
R - R - N oE W ©
o5 Fs5 10 5 10 30 . BER®R E L
|- 0 ‘"B B 'E. E[B
3 30 B L
o w 0 'y T S
4 Fss 15 50 10 30 BEE H 3 I
AU I 30 BB 4 AL
U 60 8B H4 -8}
1. 5 15 fop 10 30 EEE WAl Tate
30 30 2 R B H4 -40Q
] .30 Lo 2 a . Wal -6'e
02 FS10 15 05 Fs5 15 5 W 15 E EH A Yo -0
15 30 30 mEN Yo UiF
05 F__55 %5 s 10 15 5P 10 15 @ EE Y 0 0 G
15 300 30 mBE Y 0! 0 H
H Feasib!e (othercomhmatmnson request) '

Configuration example

Outdoor support-yps current transformer

(U= 24KV, I = 100 KA, Ipy = 1000 A)

Thermal strength 300 X Ty

15t core class 10P; instrument security factor 10; rating 60 VA
2 care without

3¢ core without

Examnple for Order No.:

LIS

Order codes:

i %' e
; . ‘;\ i D o
e Q»r L’ﬁ & \w&wﬁ.‘ G

(i [ ———
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Equipment Selection AM Proj.egtiuaand_Measuﬁag_IzansfoLmers_—”wg__

A l‘.lI:'T3-;‘;‘ii—'rl7-\f-\'F‘r“‘-“f‘f&ﬁ"'r{'r’t‘_ﬁ‘ﬁ—‘(n*F-TF‘rT-'g_F\G A aRSFOERaR T T T e e e o Lo T T
SMEL- Q00T SUPPBFE VP CLiFRRt- transfoFmer
:
CTNID LD LI D i e LTI O L S bt tn o3
15t position Fosiion: 1 2 3 4 5 6 7 - B & 101112 - 13 14 15 16 Order codes

" Thermal strength 300 x Ipy

Rated seconda OrderNo.: [i4: Ziimiimte | 'm

1/ . Without . Wehout
5A L Without . Without
1A A . Without c
5A . ..5A T Withest b|:
1A . . 5A Without E
T S CoLMA L Withou 1
A R ;S V.Y
_BA .. BA C.. SA__
16 position

Additional features

S0Hz VDEmarking

S0Hz ECmarking -

50 Hz, VDE marking with approval ¥

60 Hz, iEC marking e )
Further not fisted spedial versions {only after consultation with the
order processiné; department in the Switchgear Factory Berlin).
Informatiers additionally in clear text,

1) Only for class 0.2 and 0.5

Special versions

With routine test certificate in German/English

Size (for specification see the following page) 0
1
2
3
Other special varsions on request
Configuration example
Outdoor suppori-type current transformer E{I‘E@
Maximum operating voltage Uy, = 24 kv

Rated lightning impulse withstand voltage Uy =125kv

Rated short-duration power-frequency withstand valtage Uy = 50 kv
Rated short-time thermal current 2, = 100 kA

Rated primary current [y, = 1000 A

15t core class 10P; instrument secusity factor 10; rating 60 VA

2 core without

31 core without

Rated secondary current 1t core 5 A; 2 core without; 3 core without
Power frequency 58 Hz; marking accerding to lEC

Slze 1

Example for Order No.; ggg
Order codes:

56 siemensHG 24. 2009
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Eglipment Selection

Protective and Measuring Transformers
. ; ' ’ AME?2 otiffoot support<lype current transformer

5

s HADAL., i 1 o 1 1 _ o 1 1

1 1 1 : '1”_ 1 1

1 1 2 1 1 1

2 2 '2 7 1 2 1

1 1 i 1 1 1

1 1 r 1 1 1

2 2 2 1 2 2

1 2 2 R 2 2

1 1 2 1 2 2

2 2 2 .2 2 2

1 1 2 1 2 2

i 1 2 2 3 1

71 2 2 z 2 1
2 2 2 2 2 2

1 2 2 1 2 2

1 2 2 1 2 2

. 2 2 2 2 z 2
i-ii-4Q 1 2 2 1 2 2

[ eapno.6
R MRARAG
b e % 322




Equipment Selection

4M Protective and Measuring Transformers

L

= AME3- G U007 SUPPOFI-EDE CUrFeRt FaRSToME

4ME3 outdoor support-type current transformer
5th position Pesition;
Operating voltage (maximum value)

g8
[
[= K=
2 &
a o
& a4

12 _ s D

4 S L

36 170 70

52 - 50 ‘ 95

61 to 9% position

Rated short-time thermal current/
Rated primary current

0.5

0.6
1 2%

1.5 2

25 2x

3 2x .
5 x5 u F
5 _ x50 im 340
75 ) x 75 &R 3L
16 o x on TT a 1)
10 x 10 m M
B ] x5 om Iy
15 2 150 P
20 2 10 0 0m [
20 X 200 E 3 qQ
% ' ’ % 6 B FEEY
30 % 150 6 P
30 % 300 W 15
40 x 200 K  Q
40 x 406w T
50 . x 2m " R
50 T 2 500 m Ju
60 X 300 E s
80 : 2% 60 ® v

6t to 9% position continued on page 59

Configuration example

Outdoor support-type current trznsformer

Maximum operating voltage U, =52 kv

Rated lightning impulse withstand voltage U, = 250 kv

Rated shert-duration power-frequency withstand voltage U, =95 kv
Rated short-time thermal current J, = 25 kA

Rated primary current fp, = 2x 25D A

Example for Order No.:
Order codes:

[fm &
e

58 siemensHG 24 2009

T

!

See page 60.

i

@]
5]

See page 60
See page 60
See page 61
See page 61

I | e
I R |

H
i

13 14 15 16

®E B
=

[

A

—

o
&
o
m
a,
<)
&

wvi

Order codes
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4M Protective and Measuring Transformers . quipment Selection
> 4M E?ﬂ bort-type current transformer

6th to 9t position (continued) Position:

Rated short-time thermal current! Order No.:

Rated primary current
™ 3 i'

1 2 3 4 5 6 7 - 8 9 11112 - 13141516

See page 60
See page 60
See page 60
See page 60
See page 60
See page 61
See page 61
See page 61

2 g

3 15

3 30+

4 20
.4 40

5 50

6 N 30

6 60

7.5 75

B 40

10 oW

10 100

12 - 60

15 75

15 150

20 100

20 . 200

25 250
30 S 150

30 300

40 200 -
40 400

50 - 250

50 500 u
o 30 57 0ls
60 600 0 -0V
80 400 i3 0T
80 8OO | 3 -0 X
w0 =N i T
100 1000 T 75 - 1A
120 600 | w CUTr L 7o
120 1200 " m 76 - 18
150 4500 ' B 7'8 - 1D
200 2000 u 82 - 1F
P R -1+ u pais1'e
300 3000 . 85-1H

Configuration example

Qutdeor support-type current transformer
(U =52 KV, U, = 250 kV, Uy =95 kV)

Rated short-time thermial current I, = 100 kA
Rated primary current Jp, = 1000 A

Example for Order No.:
Ordeceodes;

CEEHO &
@ af&ﬂﬁﬂ&

SlemensHG 24 2009 B9
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Equl pment Selection

4M Protectlve and Measurmg Transformers

10th to 714t position
Core versions

0.5

50 60 B0 700 120 150 200 350 300 _ 10Dxhy
12345681012 15 20 30 40 50 6080 160

20, © 200 X Ipy.
0.5 06 15 2 25 34 5 6 7.5 10 15 20 25 30 40

50 60 80 100 120 300 x Iy

0.6 1 225345675101520253040

Pasition:
Order No,

10
; _ 15
N 30

05 55 10
‘ 15
30
1 F5 15
.20
58 10 15
30
60
WP 10 15
30
60
62 FS10 0 SF 10 30
15 30
30 B 60
05 FS5 10 5P 10 30
15 30
30 30
N 30 0
T F5 15 5P 10 30
: 30 30
30 60
1 FS5 15 10P 10 30
30 30
30 60
02 FS10 15 05 FS5 15 5P 1¢
‘ 15 30
65 FS5 915 5P 10 15 & 10
15 30

B Feasible {other combinations on request)

Configuration example

Outdoor support-type current transformer

(U = 52 KV, Iy, = 100 kA, Iy, = 1000 A)

Thermal strength 300 s Jpy

15t core class 10P; Instrument security factor 10; rating 60'VA
2nd core without |

3w care without

15
30
15
30

BEHNENERER BN EHEE SN T e BN EmiEE e
BEEREESNENE NN EEE RN N BN EN R MEN NN 1

Example for Crder No.:
Order codes:

60 siemensHG 24 . 2009

See page 61 M

<= =TT [T

=
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i
4M Protective and Measuring Transformers / Equipment Salaction
| LAMES butdoor support-type current transformer

15t position Position;
Rated secondary current No.:

] . Without )
5A . Without Without
1A 1A Without
5A 54 | Without _
1A 5A 7 Without
5A 1A Withow
A : 148 1A
LSAL T S BA . “5A

16t position
Additional features

50 Hz, VDE marking

S0Hz ECmaking -

50 Hz, VDE marking with approval n
Cg0z ECmaring

further not listed special versions (dn%y after consultation with the

ordes process'ng. department in the Switchgear Faciory Berlin}.
Information addi

tianally in clear text.

1) Onlyfor class 0.2 and 0.5

Special

With routine test certificate in GermaniEnglish
Other spacial versions on reguest

Configuration example

Outdoor support-type cusrent transformer

Maximum operating voltage Uy, = 52 kv

Rated fightning impulse withstand voltage Uy =250 kV

Rated short-duration power-frequency withstand voitage Uy = 35 FAY
Rated short-time thermal cusrent Jy, = 100 kA

Rated primary current I = 1000 A

Thermal strength 300 % fpy

1%t core class 10F; instrument security factor 10; rating 60 VA

2nd core without

31 core without

Rated secondary current 1=t core B A; 20 core without; 3 core without
Power frequency 50 Hz; marking according to IEC

Example for Order No.:
Order codes:




_Equipment Selection

o T

4M Prote_c_t_iye and Mea

suring Transformers

. i = T T N ST
FIUUULL WVeTVIEVW U VO g e trats IoITinets

. [

O e el o

Posttion:
Order No.

Voltage transformers,
fype of construction according to IEC 1

Indoor voltage transfarmer,

biotk-type design,

smali tyﬂe of construction according to DIN 42600,
single-phase cast-resin insulated,

operating voltage up to 12 kV ar 24 kV

AHG24-058.eps

Indaor voltage transformer,
block-type design, Lo .
smali type of construction actording to DIN 42600,
dotible-phase castresin insufated, -

" operating voltage up to 12 KV or 24 iV

A-HG29-059.eps

Indoor voltage transformer,

block-type design,

large type of construction accerding to DIN 42600,
single-phase cast-resin insulated,

aperating voltage up to 12 kV, 24 kV or 36 kv

R-HG24-063.eps

Indoor valtage transformer,

block-type design, .

large type of construction accarding to DIN 42600,
double-phase cast-resin insulated,

operating voltage up to 12 kV, 24 kV or 36 kv

RHE24-064.6p3

Cutdoor voltage transformer,

srall tyge of construction,

single»la ase cast-resin insulated,
operating valiage up to 12 kv, 24 kY,
36kVors2ky

R-HG24-065.2p5

Outdoor voltage transformer,

small type of construction,
double-phase cast-resin insuiated,
operating voltage up to 12 &V, 24 kv,
36kVar52kv

R-HE24-055.eps

QOutdoor voltage transformer,

large type of construction,

single-phase cast-resin insulated,

operating voltage up 1o 12 kV, 24 kv or 36 kv

R-HG24-066.eps

Outdoor voltage transfarmer,

large type of construction,

double-phase cast-resin insulated,

operating voltage up to 12 kV, 24 kV or 36 kv

R-HG24-067.eps

1) Transformers according to ANSE standard on request

Example for Order No.:
Order codes:

62 SiemensHG 24. 2009

i 2 3 4

4 M R 1 Selection from page 63f

Selection from page 63ff

4 M R 5 Selection from page 63

MR

14" Selection from page 636

L

4 M5 l 6 Selection from page 63ff
N . a

ol J, .

y

8 9 10 11 12 -
EEE

13 14 15 16
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4M Protecijyeand Measuring Transformers Equipment Selection

Voltage transformers

SRR o P - . e R S e

Maximum operating voltage U, = 52 kV
12 kV Posltion: 1 8 9 104 12 Orer codes
50/60 Hz OrderNo.: [4[M

oW oD ~
[Y-JERYs V=R Ve =] ¥+
U o 4o o @ a8
oh o B0 T D0 ()]
@ @M m @ @ [}
th o O a8 Q.
@ @ & ¢ o &
Qo U @6 @ o £d
Vi oviowvonon (%]

5 B [ m: B
6 W3 ® H s =
6§ B ‘- = =B
66H3 B B E &
, 66 ®. W w_m
7243 B ®
12 BE =
0 M3 R u [ )
w e m. =
MK E m ® m
11 ;‘ R € L] ]
6-10 A3 u
6-10 B
Others E ERA

Configuration exampie

Voltage transformer

Outdoor design, single-phase

Rated primary voltage Upgn = 6613 kV

Example for Order No.:
Order code!
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Equ;pment Selection... _AM ?rotectrve and Measuring Transformers

“Noltage transfonfers o m o o oo o s T I L e e T e

24 kV ) Postion: f 2 3 4 5 6 7 — B 9 1011 12 Order codes

50/60 Hz __OrderNo: @@@@@ ; % [ ]

See page 65
See page 65
See pagé-ﬁs
See page 66
' See pége 67
5es page 67

50 13843 ®
REEY
15 hf'u
LR
175N ®
175 1
20 r\F:
20 - . -
22 N§l = =& ®
2 8 & _'i =
10-20 A3 ® o ] a
1020 " w, m. im &
1520 3B & ’
520 T m: T m’
Others ™ Ll

. 36 kv

36 170 70 20 A3 P 6 4 2
BT NI A is (af2
2 N3 & 6 4 3

2 o (6713

25 N3 H ] "] 6 45
5w wom s

30 N3 = ] B 6 4 6

30 B 'R & 5146

33 K3 E E =R 64 7

33 LI i6.417

35 N3 E B ® 6 4 8
B LI 648
20-30 A3 " 6 6 4
20-30 u ‘6 614
0ther§ B N % E} 9

Canfiguration example

Voitage transformer

Outdoeor design, single-phase

Rated primary voltage Yoim = 2013 kv

Example for Order No.:
Grder codes:

64  SiemensRG 24 2008
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AM Protective and Measuring Transformers “Equipment Selaction

\\/_1/ / / Voltage transformers

/ ]

PANE

52 kv podtior: 1 2 3 4 5 6 7 - 8 9 10 1% 12 Order codes
50/60 Hz ‘ 3

Ses page 66
See page 66
See page 67
' See page 67

8th position
Auxitiary residual voltage winding

Without auxiifary winding | B
aeo3 = u
11043 | -]
1203 s & =

ot position
Rated secondary voliage

10013
100 : :
11013 ' ' B ® ® E
110 . T m. B m
120M3 W B B ®m
120 ' m & =

Configuration example

Voltage transformer

Outdoor design, single-phase

Rated primary voltage with muiti-ratio Uggm = 35H3 KV
Without auxiliary reskiual voliage winding

Rated secondasy voltage Ug =110V

Example for Order No.:

Order codes:

330



Equipment Selection 4M Protective and Measuring Transformers

- Voltage transformers et —— e e e

10%/11th position Posion: 1 2 3 4 5 6§ 7 - B 9 3011 12

Rated out] utof/easu i @@E@E" IE@E E

See page 67
See page 67

0.2 30 T m e
0.2 45 o mE-
0.5 50 E
0.5 R R T I {
0.5 100 ER N =
1T 0 mE, |
1 150 R =
i tae  amwi o '
36 0.2 25 B W
02 50 EE
0.2 60 i 0w
05 75 L omi e
0.5 100 E
05 e B m
1 150 B | 4
1 ‘200 R
1 400 ‘m =
52 02 60 SR B |
05 180 "
1 400 Rl m

-z
S ]

i |
<_{m;r;;
13
l

Configuration example
Voltage transformer .
Outdoor design, single-phase =l
Rated.output of measuring winding 180 VA
Accuracy class 0.5

Example for Order No.: - {4
Ordercodes: | 7

[ 5]

i

66 siemensHG 24. 2002
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4M Protective and Measuring Transformers quipment Selection

Voltage transformers

12t position Poston: 1 @ 3 4 5 6 7 - 8 9 101112
Additional features QrderNo. LM
v v i
SI=is|= i
Tk s
50Hz,VDEmark|ng B EEBEEBHE 0
S0Hz IECmarking . .- BB ®EBE fag
ASGHz,VDEmark:ngwnhapproval )  ms@mERE 1 2
60 Hz, IEC marking *_  mEmEEEEBRR le
_Otheffeat_gresonrgqu_est B EEREBHR

1y Cnly for class 0.2 and 0.5

Additional equipment

With routine test certificate
inggnngpigng!igh BHESNS®®uEE

Configuration example TR
Voltage transformer 4 : cor
Outdoor design, singie-phase, cast-resin insulated
Rated primary voitage with multi-ratio Upgm = 35H3 KV
Without auxiiiary residual voltage winding

Rated secondary voltage U, =110V

Rated output of measuring winding 180 VA

Accuracy class 0.5

Additionat features 50 Hz, 1EC marking

With routine test certificate in GermaniEnglish

#]
2]

F
it

Example for Order No.:

Creler codes:
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5
P
3
z
B
A
o

68 SlemensHG 24 . 2009
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4M Protective.and Measuring Transformers ™, Technical Data

2
Contents Page
Technical Data 69
Current transformers:
Electrical data, dimensions and weights 70
Dimension drawings 72
. Terminal designations 77

Voltage transformers:

Electrical data, dimensions and weights 78
- Dimension drawings 79-
Terminal designations 82

Primary connection terminal of 4MR12 voltage transformer
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. Technical Data

_AM Protective and Measuring Transformers

CAH - CleH a5~ LA

o b

28 75 50060 20t 2500
.38 95 5060 20102500
50 125 S0/60 2010 2500
70 170 50060 . 20102000
150010
75 soeo 15008
: - 1500t -
28 75 soo | 1500
4MB14 1) 01 1) 150010
M 249§ 1250 soep 15008
8 5 sogn 150103000
50 125 Qe (S0t 3000
70 170 spgp 150103000
2000 t0
28 75 5060 2000k
5 &g 2000t0”
0 125 soe0 2 000
2000 to
76 170 so0 200K
28 75 5060 5101200
50 125 50660 5101200
70 170 5060 5101200
28 75 500 5to3000
50 125 S0i60  5t03000
70 170 S0/60  5to3000
95 250 50/80  Sto3000

2x20t02X600 15

2x20t02x600 1/5

2X20t02x600  1/5

Ix20t02X600 15

orﬂy bos;it;l‘é on 45

secondary side

only possifnlé on -'”5
secondary side

only possibie en 15

secendary side
only poésible an g
secondary side’

only possibla on 1 }5
secondary side

only pdssible on s
secondary side

only possibie on 4”;5
secondary sie
only :pnssible on 15
secondary side
only pessiblean /5
secondary side
2x5t02x600 15
2x5t02x600 15
2x5t02x600 15

2x5w02x600 15

"2x5to2x600 15

2x5w2x600 1)5

2x5102x600 155

P12

1.2

|12,

1.2

1.2

.2

1.2

100 X Joy

160 dpy

100 X kg

1 oo'x :,,,;'
100 x}m
1 66 Xhn
100 % Joy
100 xhrm
100 % oy
80
80
80
80
80
80

80

120’

120

practically

practically
unlimited

. practically

unfimited
practicaily
untimited
practically
ustimited

practically
unlimited

p{acticé]ly
unlimited

practically
unlimited

25%7
2.5x 1y,
2.5x;’;h
2.5xIy
25Ty
25xTy

25%k,

3 Also possibie on request: Uy, = 17.5, Uy= 38 kV and U, =75kv

70 SiemensHG 24. 2009

12000
practicaily
~ unlimited

. unlnited -7

5000 @5

5000 20 1
5000 | 20 1

~Bovo- c35 v 3

3000 1%o0r26 4

3000 34 4

;0 26 4
5000 :12.;;4‘8_ s
5000 28toda 5
5000 351048 5
5000 200150 6
5000 22tots0 7

5000 32t0150 8

2-400 22 910
2400 22 910
2060 2z i 1!1?
5000 65 13
5000 85 13

5000 65 14
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Technical Data
s of current transformers

Electrical data, dim /’1525 and wei )t

4M Protective and Measuring Transformers

s
i
;
‘o

Size specification for 4MC2 transformers

™y

i

s
i
NOoCoooBnoarooio—kg
15

=

i

g
20"000000010001.m
c =
oy

ok

e

oy

R

1
1.
1

e, e
L

1
1
1
1
1
o1
!
i1
1

11
1
1
11
11
11
0
711
(5
11
1
11
11

o
01

o1

o1

01
o1

01

01

o1

o1
1}
o

o

61
. 01,

o1

01

o
.o

1

0
m

iy
o
e

o

1

1

?‘.

ot

o

1.
1

"o

0

0

o1

01

01

o1

o
.01

1

ot
0

nsHG 24.2009 71
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Dimension drawing 1

Dimension drawing 2

- ElBEH S data dim eSO RS a R e g S Ll e R R G T = L
Dimension drawings for current transformers
- 184 : .
o2 ety | Y2200 184 M12, 73 deep
-—15 - : 24, 120 ’
. = FA__EF
, LER i =}
& 74,5
L i T ) N S
a4 |-+ i 270 g .
o = Primary connection = 1500 A
: 18
b w12, 23 deep
21 = | 134 M12, 23 desp
o = 3210
o~ "‘"f_“"—'—"l ) i o
i FA. i F: :;3
g + 4] | TS o
g 8 ‘
I+ 3
g
W12, 23 deap
284 M12Z, 23 deep
220 [
]
wlo [¥ £ i i [T
& & + +] i [
" 1
g
g

385

Dimension drawing 3

72 Siemens HG 24 - 2009
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Technical Data
_Electrical data, dimensions and weights of current trapsformers

4AM Protective and Measuring Transformers

AM2, 572
) 4MB13
4MB14-.
&
2 "
R 1 i é
w | &
g
40
ookt Uptot 2x50%10
& Fal e 1500 Atd 2500 A 2x80x10
g : 2300 Ato 3000 A 2x80x100r3x80x10
= 00 A to 400

238
; 200
. 5 « 5
ol 2
. g
8] &
Bl &,
] % E-;: X
.\h
+
i 5.“161 %0120
§818 _5_'139___ [
£ BN
& =] 3#_ a‘{f uc.: 2 & % .g-
& & '5‘[ &ﬁ & s = i\—am

121038

50 480 185 190 195 215 210 © 215 161022

115 180 185 255 260 280 wo 275 281032

95 . 80 78S 315 320 340 T330 335 3510 40°

150 280 235 280 285 315 0 . 295 401048

4Mc24 - R E T 255 . 260 280 - 270 s 281032
140 180 185 315 320 340, 330 335 351040

o tio0 230 235 280 285- 315 290 295 401048

4MC26 351040




Technical Data ' ' 7 4M protective aﬁgMeasuring':friainsfq'rﬁi'é_r_s
- Electrical data-dimensions.and waights. of current transformers . .« . o e

T i 80

«’_W

&8
40
i
2

I— 514

86

w1
gt
Lt

]

HEQMZ21T eps

Conductor bars
Normal designs
2000A:  2bars, 80x10mm

a0 370 356 115 35, 175 33 285 ysgon 2 bars, 100 x 10 mm

. 22 ¢ 60 " 370 | 35 15 L3251 250 288 - 360 so00A;  3bars, 80x10 mm
¥ . 1 ¥ 356 5 325 - T -2 4000A: . 3bars, 10040 mm
2. 66 i 30 i 35 155 .35 i - - 360

N 40 440 205 40 - - 285

g
‘ 238 a. g 1
285 £ ] .
£ Bars re-adjustable by 90°

Dimension drawing 7

74 SiemensHG 24 . 2009

339
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4M Protectiv /ﬁnd Measuring Transformers
{ +
' : ights of clyrent transformers

Electrical data, dimensions and)

319 Ia»
T _

Dimension drawing 8

11 10 25 ;8 15 25 33 2
12 60 s, o2& M5 25 250 ., 288 - 360
2w 10 3o ¥6 15 35 75 33 28

15 325 360

HEA-2240 ey

¥
Dimension drawing 10

G24-2009 75

340



Technical Dats , - - AM Protective and Measuring Transformers - :
—Hlectricat-data;-dimensions-and weights of current-transformers s —Z :

HGZ4-2241 eps

Dimension drawing 11

2336

1L

HEZ4-2242 08

185

Dimension drawing 12

|

. ..-m%” ) %
[ Upto 600 A 20 500 26 665
600to 1250A° - 30 © 560 268 665
8 g 125010 2000A 42 600 268 665
B 2000t03000A 48 620 268 665
8
& 175
H -
gl wh 230

Dimension drawing 13

76 Stemens HG 24 - 2009
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dsuring Transformers Technical Data

4M Protective and-/
Eiectrical data, dimensians and weights of current transformers

| |
- - Upto 600 A 0 572 5575 1
_1 B 600to 1250A - 3G . 632 5575, 1290
1250t0.20_DDA 42 672 5575 1290;
L T 2000t03000A ~ 4B 692 5575 . 1200
w L4 5 -
R 8

HGZ4-2250 205
10

- Dimension df‘éwi.ng 14 .

|
BI6

‘Uptg1250A 30 700 1188 745 1823
12501020004 42 740 1188 745 1823
00010 3000A 45 760 1188 745 1823

2x 600 A 30 700 1217 745 1823

M5

300

1500

HOZATIN ps

g

148

’ Dlmeﬂswn drawmg 15
Terrnmal designations of current transformer

b
—
=2
-
3

1 primary winding

L:m# & (L-l-l-mj S 10011 A
! l & ! 1
1secondarywinding k 12 S1 2 2
2 equivalent Ka Kb 1a th P1 €1 2 P2
prmarywmdsngs T ? i j; T ? i T
7 ﬁ % ﬁ § 2x 1001 A
1 secn_ndazy winding k _I g ] §2._ g
with primary multi-ratio
1 primary winding K L P1 )

1000-800 ... 2001A

HE24-2220 eps
HB24-2221 ops

1 secondary winding

with tappings k 1312 h 81 §2 53 54
with secondary multi-ratio,
highest rated currentaill or 54
K 1

1 primary winding

[

) . _ B 100111 A
2 or maore secondary [ -1 rn ! 3| :
windings on . . %
separate cores - ik 10 2k .-

L pir AR

;
L ey




- Technical Data

S

S s DT o gy e Py Ve e pged e P Iy By g Y ripigaggy yevelany g
Eieetrical S ta oM Rsens-and WOIGIS G vortage-transrorimers

75 50/60
125 50;'60
-75 50160
s s
75 50/60
E
0 so0
75  siieo
125 50060
?l?D 50160
75 50160
125 sos0
75 50050
250 7 50l60
7;5 V 50160
125 50‘15;[1
75 50160
75 50/60
125 50/60
75 50/60
75 50160
125 50160

11.5H3

22M3

11.5

22

11543

2
35
12H3
223
353
50H3
12
22

35

12H3

22M3

. B5W3

12
22

35

TO0H3; 1101G;
12003

100W3; 110W3:
. izoN; .

160; 110; 120

100 116;120___

 100K3; 110NG;
12003
100M3; 110M3;.
T120M3
100K3; 1103,
12003
100;110; 120
100;110; 120
100;110; {20
100H3; 110H5;
120M3
100M3; 110M3;
© 12003

100KE; T10W5;
1203

|
1

MY

t
|

100N3; 110K3:

12013
100; 110; 120
100;: 110; 120

100;110; 120

100K3; 11043
120W3

100WE; 11013;
120M3

100/3; 110N3;
120W3

100; 116: 120

100; 110; 120

400

500°

400 - . -

600
60(-3
300
600
600

BGD

400

400

400

800
500

500

900

400

400

400

500

500

500

1.9

1.9

100; 110; 120

e

78 siemensHG 24. 2009

23014

23004

23044

500/9

230i4

230/4

230/4

1000

1000
1000

_ 1000

1000
1000
1000

1000

28

18

;'30

25
3
60
25

35

" 70

72
75
7
7
73
76
82

355

‘19

16

17

18

18

19
19

20
20

20

20

21

2t
21

22

22

23
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Technical Data

Measuring Transformers
Electrical data, dimensions and weighty of current fransformers

4M Protective 7{

HE23:2224 eps

b

' 'Dir'ne‘nsio'n drawing 16 -

220 335 125 270 110 11
; 280 130

AMR1Z 148

HE24-2225 eps

Dimension drawing 17

AMRS2 200 240 342 175 225 1
4MRS4 225 - 300 370 200. 250 . 14-
4MRB4T 200 300 324 175 225 14
4MRSE 349, 3% 225 300 14

HE24-2205 eps

1} Design on request

-
ik

[
d

Dimension drawing 18

75 225 155 4. A
390 '395 ‘225 300 320 14

AMRGAT 200 260 324
AMRGE " (249

1) Design on regles
03 £
/ 3

HB74.2227 eps -

Dimension drawing 19

HG 24.2009 79
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Technical Data 4M Protective and Measuring Transformers
—-Elditricaldati-dimensions afdwaights t-ofvoitige-transformers e e
- LIt - Ll LT T oumre e

TaMs3z 520 420 790 2
4Ms34° T - 655 C 550 1 1055 . 5
0
0
.
15

el 05

|
215 25 ‘ :

Dimension drawing 20

2SS 3y 2000 40 760 2x2
4MS44 - 645 445 1 340 ¢ 550 ¢+ 1035 . 2x5
4M546 865 560 455 760 1595 2x10

aMs4z

M1z —L- [

380

HG24-222% aps

Dimension drawing 21

80 siemensHG 24 2009
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Technical Data

asuring Transformers
Electrical data, dimensions and wéights of current transformers

4 Pr'otea:tive and/

644.5

HGZ4-2245_en eps
HG24-2246_en eps

azn
) ‘ 270 o T .
212 — @i |
o 28
- o &~
[0} == (o=
12 g

D.imeﬁsion drawing 22

HEZ4-2247 eps
HG24:2248 0ps

318

@i

198

Dimension drawing 24
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Technical Data 4M Protective and Measuring Transformers

o e e i e, T S - - .
_E—lee—t’ﬁ@a‘iaéﬁa,:éimﬁﬁvua AT VFCHRTS O rvortage-transronmers

Terminal designations of the voltage transformers

fansformer design

o=

Unearthed U v A
100001100V

H524-2231 ops
HG24-7232 aps

<

1 secondary winding u

Unearthed . -~ - . - !

1 sécondary windin§ .
B with tappings

Mo 2285 aps

* Hgzdazas Eps.

farthed u X A N’
1 measuring winding m m 1000003 1 1 DON3 11003 Y
1 auxiliary residual

voltage winding u x e n

HB24-2235 ape
HG24-2236 eps

82 Siemens HG 24 2009
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4h Protective and Measuring Transformers

Please copy, fill In and return
to your Siemens partoer,

Inquiry concerning

Technical data of current transformer

Other values
1 4MA7 current transformer Operating voltage 012k O17.5kV [ 24 kv
O36kv 3 52kv O___kv
[0 4MB1 current transformer
Rated lightning impulse O 75kv 00 95 kv D 125kv
O 4MC2 current transformer | iy i volage 0170k O 250 kv D___k
O 4MC3 cu rrent transformer Rated short-duration power- T 28kv IO 38 kv O 50kv
1 4ME2 current transformer | frequency withstand voltage O 70%v [ 95 kv O___k
L1 4ME3 current transformer | pyeq primarycument Oo___A D2 ___A
LI 4MR voltage transformer Secondary current . _—
[1 4MS voltage transformer
M g tr Thermal strength D 100x 1y 0150 % Iy L 200 x2py
£ 300% fy 0 400X fayg 00 500X Iy
Please [ 600% Fy 0 800X fy L1000xky O ___xIy
1stcore [J Protectioncore [ _ Class O3 ___Factor o__ VA
| Submit an offer C1 Measuringcore O ___ Class 0O ___ Factor 0___VA
3 Callus 2 core O Protectioncore ¥ ___ Class 1 __.._Factor 0___VA
O Visit us O Measuring core 03 ___ Class O___Factor O___VA
3 core O Protectioncore [3___ Class O___Factor O___VA
O Measuringcore 01, Class ] Factar O VA

Your address

Technical data of voltage transformer

84 SiemensHG 24 . 2009

Company
Maximum operating voltage O12kv 024k
Dept. £ 368 i 52kv O kv
Rated tightning Impulse O75ky L3195 kv LT 125kY
Name withstand voltage 170 kv 0 250 kv a..__kv
Rated short-duration powes- O zs kv O3skv O 50kv
Street frequency withstand valtage T 704V 3 95kY O__ &
Postal codercity Rated primary voltage O__ kv H___Nh3
Rated secondary voltage O o0V 0110V H1z0v o___ v
Phone 13 100H3V 1 110N3 Y O 120H3V B___N3v
L Auxiliary residziat [ Without 1003V o 1aiBv 01203V
" Fax voltage winding -
- Rated output of the Ll Class 0.2 I Class 0.5 O Class
E-mafl reasuring wirding 0 20vA H 50VA 0160 VA O___VA
Siemens AG Application and other requirements
Dept.
Name
Street
Postal codelcity
Fax
1 Please check off ___Pleasefillin
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.4 to be imitated and copied. Do not measure dimensions on draw.., . .+

Creepage

~350mm

T

280

ification No f2-A359-305
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357
@14
| P
g
. 1]
| SCREW TOﬁQUE
£13
ol
—‘—@—-—-~—-!H- o I~ M5 4
| ) M8 | 16-20
L: M0 30-40
140 15
280
SECONDARY
) TERMINALS , M5
s max, 7 TERMINAL SEBISILIK
Z TEKNIK BURO
< Tarh 2070272014 SECONDARY TERMINAL'S DETAIL
g
2
\
£ arY | DESGRIPTION POS| DIMENSIONS |WEIGHT |  PART OR DI NO. MATERV{\ \
i NO| DATE |NAME MODIFICATION N
1] A 3
% G |08-11-10| AYSE| Procedure no changed PE
2 H 120-02-14|AYSE| Secondary terminals changgd.
é 14-12-04 | PLATE CODE 3001441
2 TOLERANCES AMR14 BOX CODE 3003005 REV.
2 '
5 onvisozzesg|  \VVOLTAGE TRANSFORMER 4f H
z SCALE SIEMENS e éiﬁ} y
2 1/1 REPLACES THE DRAWING NO. e :}:‘,/ “ ‘;q‘\‘i_/
2 = LG EE e L / 1
o i wasr . ol b . r
g Ejr@ / Lﬁ@ OG Olgt Fraforyseroma | \e |
o T R P s &0 ¢ ! e
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PENYBAWMKA BRITAPMA

REPUBLIC OF BULGARIA

EBADAPCKY MHCTHMTYT 0 MeTpROIoTMA

Bulgarian Institute of Metrology

YAOCTOBEPEHUE
3A OfJOBPEH THI CPEACTBO 3A USMEPBAHE

Measuring Instrument Type-approval Certificate

N2 16.11.5110

Wzpapero Ha npoussoguTen: SIEMENS AG - Germany
Issued Lo manufacturer: Wittelsbacherplatz 2, D-80333 Munich, Germany

Ha ccHoBaHue Ha:
In Accordance with:

wn. 32, an. 1 of 3akoHa 33 uamepsaHuata (A1B, 6p. 46 oT
2002 r., uzm. 6p. 88 o1 05 r., u3m. u aobn. 6p. 95 o1 2005 1)

CTHOCHO! M3MEPBATE/THM HanpeXeHoBu TpaHchopMaTopu Tun 4MRxx

In Respect of;

3Hak 3a opoGpeH TUM: Asc 12
Type Approval Mark: oy
5110

T
TexHyUecCKr U MeTPoOnRoOru4HN :
XapaKTepUCTUKK: APUNOKEHYE, HEpa3denHa YacT OT HacTOAWOTO
Technical and metrological yaOCTOBepeHne 3a o406peH TN CPejCcTBo 33 N3Mepsana
characteristics:
CpoK Ha BAnNVAHOCT! 15.11.2026 1.
Valid untif;

Bnucsa ce B permcrbpa Ha
opoGpennTe 3a usrnosi3saHe
TUNDBE CpejcTrsa 3a

usmepeaHe nop N2: 5110
Reference Ne:

BaTta Ha »apaBsake Ha

yaocToBEpeHWETo 2a

ogoGpeH THI: 15.11.2016 .
Date:

W. 4. NPEAY

Ha ocHoBaHue un.36a an.3 ot 30I1
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[Mpunoxerye KbM YAOCToBepetne 34 opoGpen TMn N2 16.11.5110

¥iapapexo Ha npouzsoguTen: SIEMENS AG - Germany
Wittelsbacherplatz 2, D-80333 Munich, Germ

OTHOCHO: U3MEPBATENHN HaNpexerosy TpaHcopMaTopy Tun AMRXX

1. OnmMcaHue Ha TMRa

MizMepBaTenHi HaNpeXeHoBN TpaHchopMaTopu Tun 4MRxx ce MW3noj3saT 3a U3MepBaHe W
zaluMTa Ha eNeKTPUYecKy MpeXku ¢ MakCUMasiHo AONYCTUMO paboTHO HampexeHrue A0 36 KV,

WaMepBaTtenHuTe TpaHcdopmaTopy TN 4MRXX ca npepHasHaqeHn 3a BbTpelied MOHTaX.
MOHTHpaT €& Ha MOoAXOAAWM MOCTAaBKYW, MPOEKTMPaHW 3a Tax, B 3aBUCUMOCT OT KOHKpETHaTa
cHTYALKS,

MiaMepBaTeNHy HanpexeHoBK TPAHC(HOPMATOPN MOTET A2 UMET HAKOIKO BTOPUHHY HBMOTKY,
€ eAHAKBW WK PazniyKu XapaKTepucTuku. MBonupann ca efHa Ot Apyra eneKTPUYECKN, HO Ha
eAMH ¥ CbLUY MarkuTonposag. Te moraT 4a 6bAaT C pasnnyed KoedULMEHT Ha TpahCQopMaLiMs U
C pashwuyHa MOLHOCT.

ViamepeaTenHuTe TpaHcdopmatopu TMn 4MRXX ce npousBexaat 0GUKHOBEHHO CAMO € eAHO
AADO, KOETO MOXE /i@ HapacHe YETUPW MbTH, 8 3aBUCUMOCT OT MoLLHOCTTa W 6posl Ha BTOPUUHUTS
HAMOTKM, .

MLpBAYHaTa HaMoTKa & CBbP3aHa KbM 3EMA B KaeMmHaTa KyThA. Tasu Bpb3Ka HE MOXe 43
6bae paskavBaHa no BpeMe Ha paboTa. 3a 3azemaBaHe Ha BTOPUUHATA HaMoTKa WMa cneynanBy
GorroBe, Mo eAMH 3a BCEKM Kpai Ha HamoTkaTa.

QOcHoBATA Ha W3MEPBATENHWTE HaANPeXeHOBN Tpauchopmatopn ™R 4MRXX € ropelo
ranBaHKM3npaHa MeTanHa nnova. ‘

KyTMATa € KNEMWUTE Ha BTOPUUHATE HAMOTKa & U3AATa 3aeAHO0 C TANOTO HA TpaHchopMaTopa
OT cbitlata cMona. KanaksT e XepMmertudecky 3aTsopeH. Vasoaute ca 6pOH30BY, HUKENWPAHW,
npeaHasHaueHu 33 NPUCHE/MHABAHE HA BONT C pasMep M6. Bcekn kpail Moxe /a Ce CBBPXE KbM
3a3eMUTENHA KNeMa, Hamupawa ce BuTPe B KremMHaTa KyTus. 3a npeMiHaBaHe Ha kabenure npes
CTeHUTEe Ha KYTUATA €A OCMIypeHu fiBa OoTBOpa - MO e4MH OT ABETE i cTpauu, ¢ anametsp OT 10
mm 40 14 mm. YTLTHEHWETO & upes wyluep C pasMep PG 16.

WaMepeaTenHyTe TpaHcopMaTtopu Tun 4MRXX MoraT Aa ce MOHTWpaT BEPTHKaNHO wWnu
XOPU3OHTANHO,

2. TeXHMHECKN N METPONOruvHN XapaKTepucTHKH:

Tun Ka TpaHchopMaTopa 4MR 12 (22) | 4MR 14 (24) | 4MR 56 {66) 1

MakcKMManHo paboTHO Hanpexerne, KV 4o 12 no 24 Ao 36 ‘t
' oT 3/V3 oT 13/V3 oT 20/V3

HOMHHAMHO MbPBHWYHO Hanpexerke, kY 50 11/v3 80 22/+/3 10 35/+/3 5
HoMuHanHo BTOPUHHO Hanpexexue, V 100/3; 110/3; 120/3; 100/v3; 110/V3; 120/V3 *
HomuHanka yecrora, Hz 50
Knac Ha TOYHOCT: | "\\)
- n3MepBaTenHa HamoTKa 0,2;:0,5; 1,3
- 33WMTHA HAMOTKE 3P; 6P \R ;
MOLLKOCT Ha BTOPNHHKWTE HAMOTKH, {(oT 5 Ao 70)/0,2; {oT 5 Ao 200)/0,5; \ - F 3
VA/Knac Ha TO4HOCT: (o7 5 o 200)/1; (0T 5 Ao 300)/3; .
- U3MEepBaTeNnHa HaMaTKa .
- 2aWyTHA HAMOTKE (oT 5ac 300)/3P; (o7 5 Ao 300)/6P

. - 1 &
{OPMrMHATA |

R I
i

amaes e L e e T e
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TMpuAoXeHNe KbM YHOCToBEPeHKE 38 opgoBped TMn N2 16.11.511%

2. TurRoBo o3xavexnue: 4MRxx:

4MR X X
HanpexeHos 1 - 33 BuTPelen MOHTaX, eaHodaieH, MansK; Maxcumanto paboTHo
m3Mepeatenen | 2 - 33 BbTPElleH MOHTaX, AByaseH, Manbk; HanpexeHue:
TpaHcdopmaTop | 5 - 33 BBTPELIEH MOHTAX, eaHodaseH, roism; 2-p0012 kv
6 - 33 BbTPeller MOHTaX, ABYdhaseH, ronam 4 - oo 24 vV
6 - Ao 36 KV

4. Onucanxe Ha wMecTara, fpeAHasHauyeHy 3a mocTaBsHe Ha 3Haun o
METPONOrMYEeH KOHTPON:

o 3nakbT 33 ofobpen TMM (Mapka 3a 3anensaHe) ce NnocTass A0 TabenKaTa ¢ TEXHUUECKN
AaHHNW; ‘

o 3HaKLT 3a TbpBOHaYanHa npoeepka (Mapka 3a 3anenBaHe) ce nocraBA A0 3HaKa 33
oaobpeH THI.
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VOLTAGE TRANSFORMER TEST HE
Customer Siemens Eood Customer Order No 9500048346 B
Order No 16975/30 Customer Project No
Customer Product No
Type AMR14 AYC Ratio 20000/v3/100/V3-100/V3
F.{Hz) 50Hz Is cl E kv 24/50/125kV|
Standard {EC 61869-3
Sec. Tap Prim({V} Sec.(V) VA ACC. Class ith (A)
1la-1n 20000/vV3 100/v3 50 0.5 2
2a-2n 20000/v3 100/v3 50 3p 2
; Power- Frequency Test (60sh}
" Iprim.¢> E Sec.&> = [Sec.&d Sec.
50kY 3kv 3kv
OK OK OK- Verification of terminal markings OK
Test Values
Serial No Primary-Sec, Core Burden % VA 8 Value %F Value
1000925677 |20000/v3-100/V3{la-in %25VA %80xUn 12,5 0 0.37
%100xUn  |12,5 1 0.35
9%120xUn 1125 2 0.33
%100VA %80xUn 50 3 -0.34
%100xUn |50 4 -0.36
%120xUn |50 5 -0.38
20000/v3-100/V3|2a-2n %25VA %5xUn 12,5 -2 1.09
%190xUn  j12,5 6 1.03
%i00VA %5xUn 50 7 0.07
9%190xUn |50 12 0.05
@1.2 Um (pC) 1
@1.2 Um/Vv3 (pC} 1
Tester Date Approved Date
Selim USDI 04.04.2014 Yijdiz AKIN 04.04.2014

. i b T = g i
1000925677 - WL AT MHATIA
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i Deutsche
Aklereditierungssteile

-

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsectionl AkkSteIIeG in connection with Section 1
subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

\ccreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

IPH Institut "Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Allee 378 A, 12681 Berlin

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-voltage equipment and components

Low-voltage equipment and components

Installation, switching, control and protective equipment

High-voltage, medium-voltage and low-voltage cables and thelir accessories

The accreditation certificate shall only apply in connection with the notice of accreditation of 2015-11-11
with the accreditation number D-PL-12107-01 and is valid untit 2020-12-10. It comprises the cover sheet,
the reverse side of the cover sheet and the following annex with a total of 42 pages.

Registration number of the certificate: D-PL-12107-01-00

Ha ocHoBaHue un.36a an.3 ot 30I1 -

Frankfurt, 2015-11-11

VAR
This document Is a translation. The definltive version s the otiginal Geran accredfﬁc;gcf'}&er@%ag j’ \OG}

See notes overleaf, j Qm 4F:E“%H[ﬁ&%ﬁ£\ r\ :{f k‘*‘-—"/ ‘\a_‘}-.:r;l
e ':)3//
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Deutsche Akkreditierungsstelle GmbH

Office Bertin Dffice Frankfurt am Main Office Brauhschwelg
Spittelmarkt 10 Gartenstralle 6 Bundesaliee 100
10117 Badin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle-GmbH (DAKKS), Exempted is the unchanged form of separate
disserninations of the cover sheet by the conformity assessment body mentioned overleaf.

No impression shalf be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAKKS.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2008
(Federal Law Gazette | p. 2625) and the Regulation (EC) Mo 765/2008 of the European parllament and of

the Council of 9 July 2008 setting out the regquirements for accreditation and market surveillance relating
to the marketing of products {Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAKKS s
a sighatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation {EA), international Accreditation Forum {IAF) and International Laboratory Accreditation
Cooperation {ILAC}. The signatories to these agreements recognise each other's accraditations.

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

ILAC: www.ilac.org

IAF:  www.iafinu

A T e
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.
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eltgche Akkreditierungsstelle GmbH
[epMmaHcKy akpeauTaLvoHeH oprad [wbX)

YRbIHOMOIWEH B choTBeTcTBME ¢ Toppaszpen 1 Ha Pasaen 8 na AkkStelleG BbB Bpb3Ka €
Mogpaspen 1 Ha Pasgen 1 na AkkStelleG _
Moanincan MHoroctpalHuTe cnopasymenus Ha EA, ILAF u |AF 3a B3auMHO NpuaHaBaHe

Akpeputauus

Deutsche Akkreditierungsstelle GmbH (Fepmancku akpeauTamoreH oprad FwbX) yaoctosepnsa,
ye nanuTBaTenHata nabopaTopua

IPH Institut “Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Alee 378 A, 12681 Berlin

. (MucTuTyT UNX ,Mprodbens dtop Enexrpuie XoxnaiwyHrerexHux" MmoX
* Anes NanpcGeprep 378 A, 12681 BepnuH)

e xomneTeHTHa o ycnosusTa Ha DIN EN ISO/IEC 17025:2005 fa n3sbplusa U3nUTaHuA B
cnenHuTe obnacTu:

AnapaTypa M KOMMOHEHTH 3a BUCOKC HanpexeHue

Anapartypa U KOMNOHEHTH 3@ HACKO HanpexeHve

KomyTauuoHHa, 3aliMTHa U YNpaBsisgealia anaparypa

KaBenu 1 KaBenHn akcecoapu 3a BMCOKO, CPEAHO K HUCKO HanpexeHue

AKpEaNTaLMOHHNAT cepTiudnKaT Baxky BbB BPb3Ka C NIBECTUETO 3a akpeanTauls ot 11.11.20156r.
¢ axpepuTaLmoreH Homep D-PL-12107-01 1 e BannaeH 4o 10.11.2020 r. Tol ce cbCTOM OT
zarnaeHua NucT, obpaTHaTa cTpaHa Ha 3arnaBHVA NWCT U cneaBallisi aHeKe © obLyo 42 crpaHuLi.

PerucTpaLmoHeH HoMep Ha cepTudukarta: D-PL~12107-01-00

/nodnuc — He ce yeme/
dparkdypT Ha Main, 11.11.2015 T uHx. Pand Erxep
PwKkosopuTer oTgerneHne

Toau JOKYMEHT e ipesod. Onpegjersiliara Bepcya & OPUIVHANKUAT FePMaHCKY akpeauTaLMoHeH cepTMUKaT.

B, 3afenexkuTe Ha obpaTHata cTpaHa Ha Jjiucra,

BRPHO & |,
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eutsche Akkreditierungsstelle GmbH
[e i}j&%}fcm axkpeauTaumoHeH oprax FmoX)

Odhuc BepnuH Odhmne SpatikdypT Ha MaitH Odouc BpayHiusaiir
Wrnutenmapkr 10 Eypona anee 52 Byngecanee 100
10117 bepnuH 60327 OpadxdypT Ha Mali 38116 BpayHLusair

TyBrvKyBaHeTo Ha Y3BapKV1 OT aKPeAUTALMOHRNA CepTUUKaT NOANEXI Ha NpesBapuTento
ncmeHo ofoBperue ot Deutsche Akkreditierungsstelle GmbH (DAKKS), Viskritouerue e
HenpomeHexaTa POPMa Ha OTLENHM PA3NPOCTPaHEHMs Ha 3arnasHns MMCT OT CnoMeHaThA Ha
obpaTHata CTpaHa Ha NvcTa opraH 3a oueRka Ha CbOTBETCTBUETO.

He tpsifea fa ce cu3faBa BreuaTieHne, e akpegukaumaTa e pasivpenra ao obnacTi U3BBH
obxBaTta Ha akpeauTaums , ygoctosepeH ot DAKKS. '

AkpepuTtauusTa e AafeHa CbINacHo 3akoHa 3a akpeauTauloHHKsA oprat (AkkStelleG) o1 31 1onu
2009 r. (BeCTHUK 3a theaepariHu 3akohy | cTp. 2625) n PETAMEHT (EO) Ne 765/2008 na
Esponelickus napnameHT 1 Ha Ceeeta or 9 lonu 2008 r. 3a onpeaenaHe Ha usnckeaHusATa 3a
akpeauTaLMA 1 HaA30p Ha nasapa BbLB BPb3Ka C NpefaraHeTo Ha nasapa Ha npopyKTiA
(OdbuumaneH BecTHUK Ha EBponeiickua cbios L 218 ot 9 tonn 2008 ., CTp. 30). DAKkkS e nognucan
MHOrGCTPaHHOTO CrIopasyMeHue 3a B3anMHO NPKUSHABAHE Ha EBPONENCKOTO ChTPYAHMYECTBO 3a
akpenuTauus (EA), MexayHapoarus akpeguTaLoHen dhopym (IAF) » MexayHapoaroTo
CHLTPYAHVYECTBO 3a akpeauTupare Ha nabopatopuu (ILAC). ToanucanuTe Tesu cnopasymeHns
NPU3HaBaT B3aUMHO CBOMTE aKpegutaLliuy,

TekyLIOTO CLCTOSHWE Ha YNEHCTBOTO MOXe Aa Orle HaMepeHo Ha criegHiTe yebcainToBe:
EA:  www.european-accreditation.org

ILAC: www. ilac.org

IAF;  www.iaf.nu
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OEKNAPALUWA

W3uCKBaHWA Ha

ye npeanoxeHoTo oSopyaBaHe B NpoLelypaTa OTroBapA Ha MUHUManHH
BhanoxuTens, noco4er B Tabnula 3

Jonynoanucanuat AKToH VisaHoB Wrues, B Ka4eCTROTO M Ha NpeacTasnasaly JMUT 23" EOO[,
y4acTHWK B npolieflypa 3a Bb3naraxe Ha ofLecTeeHa nopsuUka ¢ npeameTt: ,MogepHusauna (perpodut)
Ha Bbanosy pasnpsaenuTtentin crakuui 20 (10) KV 1 vsrpaxiaHe Ha Bepnri Ha TenemexaHuka, ped. Na
PPD 18-103, OSocoBeHa noaums Ne 2: MoaepHusauma (peTpohuT /MpoeKTupars, pekoHCTPYKLNR,
AOCTABKE 1 MOHTENK HA MALLMHY M CLOPBIKEHWA, NOArOTOBKA U BbBEXNAHE B eKcrnoaTauma/} Ha Bb3nosu
pasnpefenuTentu ctatl 20 (10) KV 1 narpaskaaHe Ha BEpUrit Ha Tenemexanuka B periloh pervoH
,Jlephuk - KiocTeHaun" U pervoH ,Bnaroeerpag’

ODEKNAPUPAM, YE:

4e MPeANOKEHOTO OT Hac ofopyABaHe B npoueaypata, oTrosaps Ha MUHUMANHKTE TeXHYHEeCcKN
N3MCKBAHUS Ha Branoxutens sa CTAHOAPT HA MATEPMANA 3A HAHPE)KEHOBM
TPAHC®OPMATOPY 24 KV, EQHOMONOCEH, C ABE BTOPWYHU HAMOTKHM, 3A MOHTUPAHE HA
SAKPATO, nocoyern B Tabrmvla 3, KaxTo cnejsa: '

NapameTpu Ha enexkrpuyeckara paznpegenurenHa mpexa

TNo | apameThb) CrOMHOCT
1. ObBsaReHo HanpexeHme 20000 V
2. Makcumanso paBoTHO HanpexeHue 24000 V
3 Q6sBeHa YecToTa 50 Hz
4. Bpoii ua thasute 3
5. 3azsemABaHe Ha eneKTpryecKkara Mpexa - ipe3 aKTUBHO CLNPOTHBIISHE
6. Makcumarnso BpeMeTpaeHe Ha 3eMHO ChenuHeHne ' 2 yaca
7. MakcumanHsa CTORHOCT Ha BpeMeHHO fpeHanpexerne 04 kV 3a 2 yaca
NpK 3EMHO CheaMHeHke

XapaKkTepucTuka Ha paGoTHaTa cpefa it MACTO Ha MOHTHpaHe

Ng _é“'ia,ax'r_epucmu'aifma'c:rq,iua’frnkbﬂ'fﬁii’fa‘ﬁé ‘CrousocT/onucanne.

1. Makcumanda oxonHa Temneparypa + 40°C
2. MuHnManHa OkonHa Temnepaiypa MwuHyc 5°C
3 CpepHa CTOMHOCT Ha OTHOCUTENHaTa  BIIAXHOCT, o

. [lo 95%

yamepeHa 3a Nepuop ot 24 U,

4. 3aMBPCABAHE C NpaX, NyLUEK, arpeCUBHW rasose Y Napy YumepeHo
5. HagmopCcka BUCOMUHE Ho 1000 m
6. MsacTo Ha MOHTUpaHe B KPY wnu 3PY 1 TT1 /

TexHUuYeCKN NapamMeTpH Ha HaNPEeXeHOBN K3IMePBaTETHN Tpauncopmatopy 24 kV, eqrononiocel, ¢
[Be BTOPUYHU HaMOTKW, 3a MOHTMpaHe Ha 3aKpuTo, KOWTO ce rapaHTvpar ot YyacTHMKa ypes3
[lexnapauus (cbanlacHo obpaseya 8 dokyMeHmauusma), ye npeanoxeroTo obGopyaBaHe OTroBapPsA
Ha HOCOYEHUTE NO-A0NY MUHMMANHMTE TEXHNYSCKM M3UCKRAHNA Ha Bhanoxutena: B

“Ng: “Tlapamersp s nna e MnHUanHim TexHKYeckn Manckeakns
MpucbeavHABaHe KbM EneKTpopasnpepenurentara o

1. Mgema popasnpea Mexay chasa 1 sems R,\(\
2. | OBsiEeHO MBPBKYHO HANpEeXeHNe 20000:V3 V AN
3. | OBaBEH BTOPUKK HANPEXEHNA! - S S
- | =a wamepBarenHara HaMOTKa 100:v3 V
- |32 HamoTkaTa 3a zaiynTaTa 100:3V
4, | Obaena MecToTa 50 Hz
E. | OBbAseHy KoedULIMEHTI HA TPARCHOPMaUNA: : Lo = o
- |33 nsmepparenHara HamoTKa 20000:3 V / 100:¥3 V
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- | 3a HamoTKaTa 3a sauTaTa 20000:¥3 V /7 100:3Y

6. | KnacoBe Ha TOMHOCT: - D

- | 2a waMepeaTenHara HaMoTKa < 051~ A

- |3a HGmOTKaTA 33 sawmTaTa £8P S~

7. | O6apeHn BTOpN4HIM TOBADK: - < - R

- | 3@ usmepeartendara HaMmoTKa ~ 250 VA

- | 3a 4amoOTKaTa 38 3amTara = 50 VA

8. | OBsaseHO HMBO HA U3ONaUUATS = 24 KV edexTuBHa CTORHOCT
OBsBEHO U3ABLPHAHO HANPEXEeHNe C MbNHUER UMAYNC N

9. 3a NsonauuaTa Ha nhpamea*ra HaMOTKa g 2 125 kV Bbpx0Ba CTONHOCT
OBABEHO W3ALEKAHO HanpeneHwe G NpoMuLLneHa

10} vecToTa nop gbWA 38 “3onauuAata Ha nbpeuMHaTa 2 50 kV edeKkTvBHE CTORHOCT
HaMOTKA

14 ﬂ_b_nycfmvmirmrniaa Ha YaCTUYHUS Paspaa; |, )

.1 {Ui - Hait-BUCOKO HanpemeHue 3a CHOPBMKEHUATA) -

_{npu 1.2 Unm <50 bC
(U - Ha-BUCOKO HanpexeHue 3a CHOPBXSHNATE) =o0P

- | npu 1,2 U3 <20 pC
O6sBeHO W3ABPNAHO Hanpexexve ¢ ApomMMiLneHa .

12. YECTOTa 33 U3oTAaUMATa Ha BTOPUYHNTE HEMOTKI 2 3 KV edpexTiaHa CTOMHOCT

43 OBnBeH . KoeduUMenT - Ha HanpexeHite ‘W -0BsBEHO L

-7\ BpemMe Ha npunarate: : : C e L R

- |3a vemepBaTenHaTa HaMoTKa 2 1,2 npopbmkutenHon = 1,93a8h

- |33 HAMOTKaTa 3& saWnraTa = 1,2 npofbixuTenHo 1,9 sa 8h

14.] ExcrinoaTaluonya SenroTpaiHocT 2 25 rogiHu

KOHCTPYKTMBHU XapakTepucTHky ¥ Ap. RAHHK 3
kV, eqHOMOMIOCEH, C ABE BTOPUYHM HAMOTKM,
YyacTHuKa upes [leknapauus (cbenacHo 0
ofopyaeaHe OTFOBaps Ha [OCOYEHMTe MO

a HanpexeHoBY usMepBarenHu Tpatcdopmaropy 20
3a MOHTHUPaHE Ha 3aKPUTO, KOWTO Ce rapaHTUpaT o
6pasetia @ JdoxymeHmayusima), Ye NpefnoXeHoTo
-0ONY MMHMMaNHMTE TEXHWUYECKN UINCKBAHWUA Ha

BLanoxntens:
No| sl

e 3 TlapaMeTsp o

] MAHNMAnHY TeXHWUeCKH U3NCKBaumMaA. &

.| Pasmepu

Paamepure va HAT Tpabea Aa choTBETCTBAT
Ha nocoueHwte pasmepy B DIN 42600-9
“Instruments transformers for 50 Hz, Um 0,6
to 52 kV; voltage transformers Um 12 and 24
KV; narrow design, main dimensions, indoor

type”

VMaonauna mexay nbpsuyHaTa U BTOpUYHETa HAMOTKK
W BBHLWINA V3onaund

ToygHOTOpUM  CUHTETMHEH MaTepuan -
enokcWaHa cmona Wik Ap.  noaxoasiy

marepvarn.

MonoxeHywe Ha MOHTUPEHE

Mpoussonto

Kriemu 3a cBbp3pale Ha MbpEMYHATA HAMOTKE Ha HUT

Knemute fa 6baat uspaboTern oT Meg nin
MejHa CNnas C M[OKpUTMEe OT Kanaih ¢
MuHUManHa aeBennHa Ha cnos 50 pm UnAC
nokputhe of cpefpo € MUHUMENH
neBenura Ha cnosa 20 um.

KnemeH 6ok 3a CEBLPIBAHE Ha BTOPUMHUTE BEpUri

a) Knemuusr Bnok Tpafsa Aa nosso F{Bg
BBLIMOKHOCT 3a CBbp3saHe Ha TIbbKas
MPOBOGHMLN Ha BTOpMUHWTE Bepury Cbo
ceveHve o 4 mme,

6) Knemuuat 6nok Tpabsa Aa 6bae saljured
C NpospaueH Kanak 3a WsBBPLIBARe Ha
BU3yaNeH KOHTPONM C  BBLAMOXKHOGT 33
nnomBéupaHe. \

B) Knemhusr Onok Tpabea fda~ Gbae
ChOPBXEH C Kknema 3a 3asem‘$§acr\\n/?\ Ha
BTOPHHHATA HAMOTKE.

MoHTaxHa ocHoBa 3a cukcupane Ha HWUT Kbm
KOHCTPYKLSTA Ha pasnpeaenutentara ypeada

MoHnTaxHata ocHoBa TpabBa gé“’ﬁ ae
uspaBoreHa OT YCTOMHYMBU Ha KOP )31
MaTepyani W MeTamm K MeTandi cnnasu
unKM OT AnucToBa CTOMaHa, KORTO €
nouwkkosaka crrnacHo BAC EN ISO 1481
UMM SKBUBANEHT.
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o)

HWT Tpsbsa Aa Oble ChORBXEH ChC
i ] 3aseMUTEnHa xnema ¢ 86T min M8, koitTo

7.| 3asemszane TpsibBa ga GbAe O3HSHEH ChC 3HaK ,3alyuTHa

sema”
L

Beouuxu peaboBK n CKPENUTEFHN
chepMHeHVa, puHTOBe W rafikm Tpsbea &a
8.| PeaBoBy 1 CKPENUTENHU ChEANHEHUA GuaaT mapaboTeHn OT MECKH’ Unh Apyrk
' MOAXOOALIM Hekopoaupaiin MeTanu KUnp
MeTalnHu Cinaey.
Mudopmatms 3a obsBennTe CTONHOCTY Ha
HWT cernacto BAC EN 61869-3 wunu
ekBuBanieHT TpsbBa Aas ObAe HaHeceHa
Tpalko ¥ YETNMBO MO HAUMH, NO KOWTO Aa He
Moxe fa 6bhe sanudenal
BBPXYy camuA  TpaHcdopmatop  (3a
npeanoduTtane ¢ BANBGHAT wnn peneden
9.| TaBenka za mapkupaHe Ha obaBeRIUTe CTOHOCTU nevar), Ges gma ce  WsNonaeaT
CaMO3afENBAaLLY STHKETN, WIK
BbpXy Tabenka, napaboTeHa OT aHOQN3UPaH
anyMUKWUA UNY OT SKBUBANEHTeH YCTOR4MB
Ha Koposus Marepuwan, kosto aa Gbae
thukcpaHa 3apaBo KoM kopnyca Ha HWT ¢
YCTOW4MBY  Ha  KOpOaus  CKpenuTenHu

EnNeMeHTH.
WMapopute Ha HWT 1paBea pa Owgar
10 MapkupoBka Ha nasoguTe Mapiupany TpailHo 1 YeTnMBO  CbrAAcHO

BJAC EN 61869-3 1N ekasrBaneHT.

a) HWUT Ttpabea pa e npemuHan npes
NMbPBOHAYANHE NpoBepka No pefja W npy
YCroBusTa Ha 3aKoHa 38 U3MEPBaHUATA.

6) VapwplleHarta MepBOHaYanHa nposepka
Aa Owae YAOCTOBepeHa ChC 3HEX 3a
nbpEOHaYanHa NpoBepka.

HAT Tpatea ga GbAar  3ailuTeHw
AOCPBACTBOM nogxogauia ONaKkoBKa,
12 TpaxcnopTHa onakoeka fpeanaseawia Ik OT NOBPeAU U Bh3AeCTBUSA
Ha OKOMHaTa cpefa, NoAPefeH! | 3aKpeneHy
Ha TPAHCNOPTHY naneTy.

11| Mwpeonavanna nposepka Ha HAT

Ha ocHoBaHue 4n.36a an.3 ot
300N

Nata 15.12.2018 1.

- fume, nognuc v nevar/
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NMOCO4HA LIU®POBA 3ALLUTA 3A
Bb3OYWHU U KABENHW
ENEKTPONPOBOAHU NUHUWU CP.H.
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78J566

ILMPPOBA ALLWTA 78J66
SIPROTEC 4. MynndyHKLMOHas Ha PenefiHa 3auMTa i KoHTROMeD 3a NpHchefnHerne

Mo 75J6616-6JB00-1FC1 LOR S T ' L
) )3::e/7 7 Mocouta undpoBa 221WKTa 33 BL2AYIHA 1 KabenHn enekTpOnAPoBGAHI RHKU Cp.H. .

. s T 8 9 1112 3 14 16 16
[Mopwukos No, 75J66 1-L

N
:

KyTus, BEXoR0Re M U3X0oAK

KyTva 1/2 19" 4xU, 4x1, 16 Bl 7 BO, 1 "Totopdoct, 9 W

Kytvin 1/ 18-, 4xU, axl, 22 BE, 10 80, 1 "I ‘oToBHOCT”, 8 W

Fyris 172 19" axtt, 4xl, 36 B}, 23 BO, 1 T GTOBROCT, 4 (DYHKUIMORANHY DyToHa, 12 W

A Pl —

1
|
|
|
|
|

Viamepeatensy Bxogose (3xUi4xU, 4xb 7
1Ph=1 A, I = 1A (min. = 0.06 A); (na noauma 15c A, G, E, G} 1
]
5
6

Bh =1 A, (N = sensilive (mim, = 0,001 A); Ha noauuna 15¢B, D, F, H
Bh=b5A, IN=5A (min, = 0,05 A); Ha noanuna 16 ¢ A, G, EG
Bh =5 A, IN = sansiive (min. = 0,001 Ay, Ha hoswaua 1508, D, F H

o o e — o — - — —“———

OnepaTHEHO HanpexXeHue (3axpaHBaHe, UWPpoBH BXOL0BE

190 = 260 V DG, 115 - 230 V AC, npar Ha 3apaBoTeaHe Ha BXoAa 59V DC

110~ 250 V DG, 115 10 230 V AL, Npar Ha aapaboreaka Ka exons 138 VDC 161
KoHCTpyUMA
Fyrun 3a brpakjane, BAHTOBA KNEMW, B-penos aucnneit
RyTna 22 BrpacsaHe, NpyKeHes TN kNSMK (aVpexTa BPLIKA),

BuHTOBM inebu 3a TT {direct connection/ring-type cable lugs),, 8-penoa auenned
KyTuA 33 Bipaxiade, BUKTORY KEEMU, rpadiued nscnnen
KyTus 3a arpaxgaHe, npykeHes TUN knenu {AMpPEXTE BPb3Ka),
BUHTORM knemy 3a TT (direct connection/ring-type cable Jugs), rpadier guohneit

Mo — = — — = e e

R ol

Crelmansy HaCTPOIKY 1o noapazbupate aa peruona /

HELMW 1M €3MKORM HACTDOWKK 1

50/G0 Hz, IECIANSI, aHalicku e3HK (e3WKET Mowe A3 ce NPOMEKR) B
E
G

EDJE0 Hz, IECIANS!, UCHaHCKA €IUK (B3UKET MOXE (i3 o8 NpOMEHA)
{50/60 Hz, TEGJANSI, pyckys e3uy (e3uKET Moxe fa ce RDOMEHRAY

Port B {cucremeH uitepdeiic) 11
[BviK cnelsaliuTe cTpauLi 1

Port C {cepeuaeH nuvepdieic) 12
[Eu chegbaliiTe STRAHALM 1 ]

DYHKLUWY 13 14 15 16
{npeacTaseny Ha creaBallvTe cTPaHHLM t

BEPHOC |
OPWTMHANA'

i
B evias e s
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Port C {cepeunaen nitepdeiic)

23 NOpT

GSI1 4Moaem/RTD-kyTHs, enektpuyecky RE485

hernet nopT (DIGSI nopT, Bpbaka ¢ RTD kyTun, bes |ECE1850), RJ45 kyrnmyHT

754866 P
UM®POBA 3ALLIUTA 7SJ66 2
] .
SIPROTEC 4 MyntudpyHKuMOHANHA peneliKa 3aililkiTa ¥ KOHTPONep 32 NPUCHEERNHeRNS
p/ B No: 78.J6615-6J890-1FC1 LOR
pungikerne: Mocouna unthpoBa 3aMUTA 33 BHIAYIEHI W xaennm enexTponposoaHy nuknn Cp.H. l
[/ 6 7 8 5 0 1112 13 14 15 18
[Mlopukos No. 78J66 ENERENEENENEEEN
P
Port B {cuctemen mntepdieiic) 11 ]
Bes cucTeMER NOpT o] |
EC 60870-5-103 nporokon, RS485 Tyl 21 |
Modbus, RS485 RN Llio|D
DNP3, RS8485 EIR Li0}G
IEC 61850, 100 Mbit Ethemet, enekTpuHecky, AeoeH, RJ45-KynnyHr AYEIN LIC|R
IEC 61850, 500 Mbit Ethernet, ontuHeH, ABOeH, LC-xynnyHr 25198] | .i018
DNP3 + IEC 61850, 100 Mbit Ethernet, enekrpyyecki, ABoeH, RJ45-kynmnynr P1ELR! L|2IR
DNP3 ¥ IEC 51850, 100 Mbil Ethernet, onTWieH, eoeH, LC-kynmyHr 2191 | L{2]8
!
I
12
0
2
[

oo,

1} BbamoXeH, ako nosuuust 12 =0 unn 2
2]  BLAMOMEH, ako nosuuus 12 =0uné

-
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75J66

&
i |OjOPOBA 3ALLMTA 7SJ66 /)/G_\

ROTEC 4 MyntudyHkuroHanka penefiHa 3alyMta ¥ KOHTRONEP 3a npuckLeAuHeHre ;

{ :
Mopwykos No: 7$J6616-6JB90-1FC1 LOR 4 :
Mpwnoxexie. MocouHa uthpoBa 3alyTa 3a BL3AYWHA U KabenHy eNekTponpoBogH INHINK Cp.H. ;
13 14 15 16 =
|opsukos No, ) 7sa66 | |t | |
I

ANSI-Nr, Gyrkuus 14 15

Ba308a BEPCHA F A

YrpasneHue
50/51 | Makcumanso Tokoea saumra (MT3 - Bes u ¢ spenesakse.): >, B>, >, 1p

50N/51N [3emHa salmra (33 -6es u ¢ apemeaaine.): IE>, IE>>, [E>>>, |Ep
50N/51N [Uyscteutenua 33: IEE>, IEE=>, IEEp 1)
SO/50N EMuBrasm aaimThi hyHKLMY (EXOBHW BEMVMHKHY « TOK)
AOTLRHATENHI MAKCMMANKOTOKOBY eThtana HE)>>>>, 12>
51V|MT3 ¢ koHTpoR no HanpexeHke
49 |Overload protection (with 2 ime constants)
46| tazna saumra or HeBanadc (aawmTa o o6paTHa NOCTeROBATENHACT)
37 [KoHTpan noxnxet ToK
47 |CnefeHe NocNesosaTenHocTTA Ha grasute
S9ON/G4 | 2amecTealio Hanpexenre (Hanpexesse Ha HIT)
50BFi3awwra cpeuly oTKas Ha Npexbeaaqa
74TC KoHTpon Ha U3KIo4BaTENHMTE BEPUrA
4 rpynk ¢ HacTpoiiky, [uHaEMUIHO oTyaeHo fyckane
OmaxnyaBaKe HA BTOPUA XapMOHIK NPK BKNioHBAKE
86|Bnoxmpau dysRUm
Basosa Bepoust VP F E
Basosa sepeui (BWK no-rope}
27159 IMPHUMERHO/MEXCUMANHO HANPEXEHOBE 3aKuTE
81U/O {MUHUMANHO!MEKCUMANHO YSCTOTHE JalliuTa
QU aawuyy
27147159(N}H T bBras 3auTH# GyHKUIIK (BXOAHI BEAKIKHA TOKOBE ¥ BANPEKEHUS).
32/65/81R | 3aukTy - Hanpexenosa, MowsocTHa, KacuHye du, CKOPCT Ha #3MeHeHUe Ha YecToYaTa
BGasoea pepeunt VP IEF P E
Basoza pepous (B RO-rope)

|
|
i
|
|
|
|
i
§
|
|
|
]
|
|
§
i
|
|
|
|
|
|
!
|
]
:
VinTepMyTeHTHE 2eMHa 3alluTa |
|
|
}
|
|
|
|
|
|
[
;
!
i
|
|
|
|
|
|
|
!
}
|
]
|
|
|
1

27/59 [MrAMMaNHO/MaLCHMANHO HANPEXEHOBRE 3aWUTa
81U iMuHMMaNHC/MaKCMMARKD YeCTOTHS 3aUTa
Q4 aauzuTi
27/47/59(N) [Muenas 3awuTHi dyHAKLMA (BXOAKW BEAKIUHA TOKOBS W HANPBXEHA):
32/55/81R |3amuTH - HanpeseHosa, MowHocTHe, KoouHys g, CKOPCT Ha #aMeHBHUe Ha YecToTaTa
Eaoea BepouA+ Dir F C
Easosa pepoun (BWK no-rope)

B7/67NMocouny makcumanHoTokosu hashie ¥ IeMEK 3alTi
EBajosa pepoua+ Bir V,Pf F G
£a3osa BEPCUA (BUK No-rope)

B7/67NMocouHn MaKkcUMaRHOTOKOBY asHii N 38MHN 3aWLMTH

27158 | Munamanto/MakenmanHo HanpexeHoea sawmura
81 UfC 1 MuHManto/Makeamanto YecToTHa aaiuuTa
QU sawmtin
27/47/58{N}|"srKaEn 3aLMTEN DYHKUMM (BXOAHH BENMUUHM TOKOBE M HANpEXERIA):
32/56/84R | 3aumry - Hanpexenosa, MolghoeTHa, Kocuhye d, CkopeT Ha nsMeHeHye Ha YecToTaTa
Eazona sepouat Mocounw V,PF  1EF P G
|asopa sepeus (BUx no-rope}
B7/67NMocouny MakcuManHoTokeBM (a3HK W 38MHN 3BLEMTI
27759 [MUKMMENHO/MEKCUMANHO HaNPEXeHOEa 3aWnTa
B1U/0 EMuHuManto/MaxcuManie YecToTHa salura
Qi sawmuTi
27/47/59(N) T eexasu alwTas GyHKLMA (BXOLHN BENUMMHN TOKoBE W RanpeKeHua):
32/55/81R |3aupTy - Hanpexexosa, MowdocTHa, Kocuhye ¢y, CropeT Ha waMeHerne Ha YecToTaTa
WHrepMuTeHTHa 38MKE 38lUMTA
Basosa sepeyn+ [ocoudn IEF P C
BazoBa BEPCHA (BN No-rope)
B7/67N|Mocounsn makcumantoTokosi hasHi U 3eMRI 3aLUNTA
MHTepMuTeHTHE 3gmia JauTa

Basopa Bepeua+ Hyecteutenna semua-fdet. Tiocousa REF F D{2)
Baaoaa pepeud (BUX No-rape)
B67/67N{Nocouny MaxcumantoToRoBY qasiy 1 38MHI 3a1MTH i

67Ns{Nocouna uyBCTANTENHE 3eMHA 3dIMTa ]
67Ns|Macouka HHTEPMUTEHTHA 3eMHa 3a1uTa 1
87N |BucororMneratcia AndeperLnania almTa oF 3.4.0.
Bazopa BepcuAt Yyscteutenna semda-fdet. Focouna IEF REF P D}2)
Basic version {see above)
B7/67N Mocousi MakcumansoToResi dashin 1 3eMHN 3aLETH
67Ns|[Mocouna UyBcTEWTERNa 3eMHa JaluTa
67NsiTocouHa MHTEPMUTEHTHE JEMHa 3aLjUTa 3 [:
B7N|BucokonmneaaHcka auchepeHygnansa aaumra oT 3.KC. (

VHTepmuteHTHa 3emua aawira e €7" \ 4

R L @@V”E’S OO mﬂ 2
B7Ns|Mocoutia vyrcrauTena 3%&2, @éﬂﬁ?}% I@Eﬁ% ; |

67Ns{ecouna umepmm
? ‘?)
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87N IBucokoumnesiaHeHa gucbepertitantia awmra oT ak.c.
27158 MutsiManHo/MaKCUMAaNHD HanpexeHoea saluTa
§1U/C |MunnmaniofMakcuManso YecToTRa 3alixTa
QU 3awvtk
27I4TISS(N) [FbBKaBM 3aLUATHA tyHKUMA (BXOSHM BEAMMUHN TOKOBE ¥ Ranpexexns):
32/55/841R |3awwu - Hanpexenosa, Mowroctra, Kocuye this, CropeT Ha Mamenedhe Ha 42cToTars

Ga30Ba BepoHA+ UyscTBKTENNA 3emua-f.det. REF

Eazona BEpCHR {BMK no-rope)

B7Ns [Mocouda yyBcTBUTENKS 3&MHA 3aLmTa

67Ns|Mocouna WHTEPMUTEHTHA SeMHA 3auuTa
B7N{BucokormnenaHcHa axbepeHLManta 3auuTa oT 3.K.C,

BazoBa Bepoust YyBcTenTenia semua-f.det. [aprarendn dyuxunn VP f REF
Basosa Bepcys {BUK No-Tope)

657 Ns[tocouna 4yBCTBUTENHE 3SMHA 2aUIUTA

§7Ns|MocouHa MHTEPMATEHTHA 3eMHa 3aluTa

B7N{BucokauMneaaHcHa supepeHUManta 3aBiuTa 0T 3.K.c,
48/14|KorTpon nyckoBiA PERUM Ka ABRraTEns, BRoKUpaH poTop
66/86|3abpana 3a pecTapThpatie Ha ABUraTens

51M[3aura oT Bnoxvpade Ha poTOpa NPW ApeToEapBAKE
CrraTncTiRY

27 /58 | Mumsmanso/makcumanio HanpexeHoea salguTa
81U/C | MuniMartHofMakcumanie UecToTHa 3auTa
QU sauTn
2714 7159(IN) {Muakas 3auMTHE dyskuia (BXOZHY BEAIKHUKU TOKORE 5 Hanpexeuns).

22/55/81R [ 2auiry - Hanpexenosa, MollHocTha, KocuHyc ¢, CKopCT Ha M3MEHEHWE Ha uScTOraTa

Eazona pepeuat HyBcTeHTENHE aemua-fdet. Jeuratennu flocoukn V.Pf REF
Basopa bepeus (BUX no-rope}
- BTIBTN|MNocoyrn MakcysanHoTokosy HaIHl U 3EMHY SaWHATH
67 Ns|MocouHa yyscTauTeNka 3eMHa salMTa
67 Ns [Mocouta METEPMUTEHTHA 38MHE aauTa
B7NIBucorouMNegaHcHa AnbeperLmManta 3allTa oT 3.4.C.
4BM4]{Koktpon nycronia PEXUM Ha Aeurarens, Bnoxupad poTop
66/86]3abpaia 33 pecTapTHPaHEe HA ABMraTens
51M|3aumTa or Griokpake Ha poTopa NpU NpeTORApBaHE
Craemcruky
27159 i NHO/MBXCHMENHD HATIPEXKEHOBA 3allikra
B4UIO {MupumantolakciMAaRHO YecToTHE 3alHuTa
QU 3auth
27147/69(N} | MoBkanut 32T thyHkUUK (BXOAHN BRIHURM TOKOBS & HanpexeHy#A):
32/55/81 R{3auwty - Hanpewxenosa, Mowroctna, Kocurye U, TKOpET Ha UsMaHeHWe Ka vecToTata
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, Yy 75.J66
;o Bazopa sepoua+ QyscTekT.cemua-f.det fanrarensu Nacousk IEF V,Pf REF R H|2
é

Ea308a BEpeUs (BUX No-Tope)
B7/5TN [Mocouni MarCUMareTakos thasHi 1 3euHI 33T |
67NslFlocouna YyBCIBUTENHA 3EMHA 3al5UTa
£7Ns{Tocouna yHTEPMUTEHTHA 3eMba aatura P
87N |BucokoumneaancHa grudepeHLnanta 3auMTa oT 3.K.c. |
WHTepMyuTeHTHA 3eMHa 3RILMTA <A
AB/M4[Kantpan nyokoBls pewuM Ha asirarens, Snokupak poTop -
66/86|3abpaHa 3a pecTapTupaHe Ha pBAraTelis /‘ -
B51M{3alura oF BnokupaHe Ka PoTopa FPU NpeToBapsate / :
CraTUcTitki ,44 3
27759 MUHYManHO/MEKCUMANHG HanpexeHosa salura
84 U/O IMusimManHo/MakcuManto YeeToTHE 3aluTa
QU sawuTi
27147 /59(N} [Tbkasy 3aLUUTHI hyHKUMY (BXORKN BEMHUAHM TOKOBE 5 HanpexeHsa):
32/55/81R | 3amry - Hanpexenora, MowkocTHa, Kocurye di, CkopeT Ha WSMEHBHUE HA YecToTaTa
Bazoea mepons+ flauraTteniM flocounn V,P,f H G
Basosa BepckA (BUX No-rape)
B7/67N | ocoyHi MaKkcwmankoToRoBY dhaty 1 3eMHI 3aLUTH
48114 KonTpon nyckosna pexnm Ha Aeuratens, Gnioxipar poTap
66/86|3a6pata 3a pecTapTUpaHe HA AsWraTend
51M|3auwra ot Bnoigpate Ha poTopa NpK NpsTosapeaHe
CramcTiiv ’
27159 IMuHuMAanHO/MaKCUMaNHO HANPEXeHOBA 3almMTa
§1U/0 {MunyMariHo/MakcUManHo YEoTotHa aluTa
Q4 sawuty
27/47/59(N} | MpBrask 3aLINTHY YHKLMK (BXOAHM SEARMIHY TOKOSS U HanpexeHna):
_32/55/81R |3awumTy - Hanpexeriosa, MowsoeTHa, Kocudyc duy, Cropet Ha ¥aMEHEHYE Ha YecraraTa
Bazopa Bepcua+ LBuratentu H A
Easaoaa BEPCUR {BUX fI0-repe}
48114 {KonTpon nycKosnA pexnm Ha sevratens, Gnoxupan poTap
86/86|3abpaha 3a pecrapTypaHe Ha ABUraTensd
51M|3awuTa or Broxupase Ha POTOPRA NPU NPSTORApBAKE

CTATNCTHRM
i
1
Wamepsanual Ocuunorpady 3anucu 13
C perncTpatop Ha oCHANOIPadHN 3anuck 1
C pericTpaTop Ka OGI, 3anuck, CpeaHnt CTOWHOCTH, Min/max croRHocT# 3

e o e i v o ot b P S ki P e e ey s T

ABTOMETHYHG MOBTOPHO BKIHYBAHE, OKATOP Ha K.C., CHHXPOHHILM
Bes 1]
79|C AfIB
21FL]C noxaTop Ha %.c.
79, 21FLJC AN ¥ c nokarep Ka K.c.
251C npoBepKa 38 CUHXPOHWILM 3)
25, 79, 21FL{c nposepKa 3a CMHXPOKNaLM, ¢ AFB, € 1iokaTop Ha k.o, 3)

sl feoln

IEF:  WHrepmuTentHa 33

VPR 3awwty no Hanpexenue-, MoHoeT-, Yeorora

Dir: Mocoura MT3

Motor:  BeurarenHa sawmra

REF: [ludbepenyuansa 33

1) ako nosuiuA 7=1,5 (non-sensitive ground current input)

2) 3a uzenuparal KOMNEHCUPaHa MPeXa, NO3NLIA 7=2,6 {uyBcTEUTENGHK BXOA 33 T33)
4) MpoBepka 33 CKHXPOHUILM, &4HE hYHKLMOHaNHA rpyna

C BERHO o
{opurnHana
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* Construction

Description _ o B R

~ Function overview, Hardware S B

. Apricafcic}ns -

.Profec't_idh fdnc’éibn{_ﬁ' Sl R

Functions.© . . -

~ Communication

Typical connections * ..~ -

' T&pical épp'ljc‘érti'oh";

B

Connection diagram <. - © . 24 e

Dimensions .- .. =

You will find a detailed overview of the technical data

under www.siemens.com/siprotec.
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Description

gDescrlptlon

The SIPROTEC 75J66 unit is a numerical protection, control and
monitoring device, designed to use in Madium Voltage and
Industry applications.

SIPROTEC 75J66 is faaturing the "flexible protection functions®.

Up to 20 protection functions can be added according to individ-
ual requirements. Thus, for example, & rate-of-frequency-change

protection or reverse power protection can be implemented.

The relay provides control of the circuit-breaker, further switch-
ing devices and automation functions. The integrated graphical
logic editor {CFC) allows the user to implement its own func-
tions, e. g. for the automation of switchgear (interlocking).

The communication interfaces support the easy integration into
modern communication networks.

. Function overview

Protection functions

« Overcurrent protection

+ Directional overcurrent protection

« Sensitive directional ground-fault detection

» Displacement voitage

« Intermittent ground-fault protection

+ Directional intermittent ground falt protection
« High-impedance restricted ground fault

Protection functions (continued)

L

Inrush restraint

Motor protection

Overload protection

Temnperature menitoring
Under-lovervoitage protection
Under-loverfrequency protection
Rate-of-frequency-change protection
Powet protection (e.q. reverse, factor}
Undervoltage controfled reactive power protection
Breaket failure protection A
Negative-sequence protection
Phase-sequence monitering
Synchro-check

Fauft locator

Lockout

Auto-reclosure

Control functionsiprogrammable logic

Commands £. ctrl of C8 and of isolators

Position of switching elements is shown on the graphic display
Controi via keyboard, binary inputs, DIGSI 4 or SCADA system
User-defined logic with CFC {e.g. interlocking}

Monitoring functions

»

L]

Operational measured values V, I, f

Energy metering values Wp, Wq

Circuit-breaker wear monitoring

Siave pointer f
Trip circuit supervision

Fuse faifure manitor

8 oscillographic fault records

Motor statistics

Communication (build in Interfaces)

Hardware -

System interface
|EC 60870-5-103 [1EC 61850 / Modbus RTU { DNP3

Service interface for DIGSH 4/ RTD-Box
Electrical and optical interface

RSTP, PRP (Redundancy Protacol for Ethernet)
Front USB interface for DIGSI 4

Time synchronization via IRIG BIDCF77

Screw-type current terminals

Spring or Screw-type Voltage and Binary /O terminais

4 current and 4 voltage transformers

16/22136 binary inputs

7116123 output relays

Grapi’igzafl;;r_.sil:lﬁsiext display . -
Saiy

e e ,ﬁFMAuw;mﬁN\
| EOeMO o
]
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ezt
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sy,
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. p
Application
Busbar I
an)
Localfremote control CFC logic Metering valuas L
25 § Synchrocheck
CommandsiFeedbacks l'_ 4
. Set polnts V.IP
5{[1; Trip ceeuk superdsion AND Mean value 1V, Watis, v
Varspf.f Flexible protection functicns
Lack out _ Min/Max-Log - M P<x, Q<>  casp  digt
HM) Communication Interfaca RTD Hhox Energy meter — 1 132 m@ @
calowlated andfor by Impulses !
Hlectrical: IECH1850 Intertaca s Al D N
IEC6C870-5-103 -
Motor protectlion Fault Locator @ @ @
Mogl;u; RTU Fauli recording Restart Starting Load
N bl 1< dme  fam Directional
: 66/88 e @ @ ] e Phase sequance
Opticat: %Eﬁgsso Dcﬂvccp- fl 7= %) monitoring
W 5> dir, lg»> dir.
Bearing Locked |Motor % B die, N g din
temp  rotor  |statist *lp dir, e dir.
;{ r, Jeo dr. -
&7} (67 5
r 7 3 N _\,’/ r ’
]|>>. B e, e, Breakerfallura -
B B
pratgotion Dir. Sensitive earth-faull

¥ RTD = resisiance temperature datector

E deteciion

-~ \\l \ ‘. u \! "’ lge>>,
le»>, ,r’ >, /’ Hight“impedance Auto- ™, *‘\ :E? V=
[ tep reglticted earth-fault reclosura @ . e N
o) CENNC

Flg. 2 Function diagram

‘Application . . 7"

The SIPROTEC 75J66 unit is a humerical protection relay that also
performs control and monitoring functions and therefore sup-
ports the User in cost-effective power system management, The
relay ensures reliable supply of electric power to the customers.
Local operation has been designed accerding to ergonomic
criteria. A large, easy-to-read display was a major design aim.

Control

The integrated control function permits control of disconnect
devices, grounding switches or circuit-breakers via the inte-
grated operator panel, binary inputs, DIGSI 4 or the control and
protection system (e.g. SICAM}. The present status {or position)
of the primary equipment can be displayed, in ease of devices
with graphic display. A fulf range of command processing func-
tions is provided.

Programmable logic

The integrated logic characteristics (CFC) allow the user to
implement their own functions for automation of switchgear
{interlocking) or a substation via a graphic user interface. The
user can also generate user-defined messages.

Line protection

The SIPROTEC 75J66 units can be used for line protection of
high and medium-voltage networks with earthed {grounded),
low-resistance grounded, isolated or compensaied neutral point.

Synchro-check

In order to connect two components of a power system, the
relay provides a synchro-check function which verifies that
switching ON does not endanger the stability of the power
system,

Motor protection

When protecting motors, the SIPROTEC 75J66 refay [s suitable for
asynchronous machines of all sizes,

Transformer protection

The relay performs all functions of backup protection supple-
mentary to transformer differential protection, The inrush
suppression effectively prevents tripping by inrush currents,
The high-impedance restricted ground-fault protection detects
short-circuits and insulation faults on the transformer.

Backup protection

The SIPROTEC 75J66 can be used universally for backup protec-
tion.

Flexible protection functions

By configuring a connection between a standard protection logic
and any measured or derived quantity, the functional scope of
the relays can be easily expanded by up to 20 protection stages
or protection functions.

Metering values

Extensive measured values, limit values and metered values
permit improved system management.

4 Siemens SIP - Chapter Overcurrént Protection - Status October 2016
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Jisc

" protection fupctions

'I>, o, Lo, Ips, Iees o>

Definite-time overcurrent protection (phase/neutral)

50,51V, 51N

I Iep

inverse overcurrent protection (phasefneutral), phase function with voltage-dependent option

]

Liie>, Faie>, I die
Tedir, Tedi>>. Tep dir

Directional overcurrent protection (definitelinverse, phaselneutral),
Directional comparison protection

67Ns/50Ns

Tee>, Iee>>, Iep

Directional I non-directional sensitive ground-fault detection

Cold load pick-up {dynamic setting change)

5ONIG4 Ve, Vo> Displacement voltage, zero-sequence voltage
T intermittent ground fault
67Ns Tie dic> Directional intermittent ground fault protection
8 High-impedance restricted ground-fault protection
F Breaker failure protection
Auto-reclosure
Synchro-check
b Phase-balance current protection {negative-sequerice protection)

V3>, phase-sequence

Unbalance-voltage protection and/or phase-sequence monitoring

@@EGH@@GQ@@@EI ! I ' I E'I

.3 Thermal overload protection
Starting time supervision
S1M Load jam protection
Locked rotor protection
Restart inhibit ‘
1s3 Undercutrent monitoring
Temnperature monitoring via external device (RTD-box), e.g. bearing temperature monitoring
27,59 Ve, Vo Undervoltage overvaltage proteciion
dVidt Rate-of-voltage-change protection
@ P>, Q< Reverse-power, forward-power protection
Qv Undervoltage-controlled reactive power protection
@ cosi Power facior protection
fo, f« Overfrequency/ underfrequency protection
dffdt Rate-of-frequency-change protection

Il
ey
-

Fault jocator

||

fants @{Sﬁ;‘\’éﬁ;gte‘g

l@ \ J/‘p"
N .
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STPROTEC 75766~

Construction, protection functions

tDetayf

80-1-

50-2+

Datay

LSAZ356-agpen.eps
LSAZA57-zopan.aps

T
50-1

Fig. 3 SIPROTEC 75166 rear view with optical
Ethernet system interfaces

Connection technigues and housing with many advantages

113-rack size and 1/2-rack size are the available housing
widths of the SIPROTEC 75166 relays, referred to a 19" module
frame system. This means that previous models can always be
replaced. The height is a uniform 244 mm for flush-mourting
housing. All CT-cables can be connected with or without ring
lugs.

L Protection functions =5 *

Overcurrent protection (ANSI 50, 50N, 51, 51V, 51N)

This function is based on the phase-selective measurement of
the three phase currents and the ground current {four trans-
formers). Three definite-time overcurrent protection elements
(DMT) exist both for the phases and for the ground. The current
threshold and the delay time can be set within a wide range.

In addjtion, inverse-time overcurrent protection characteristics
{IDMTL} can be activated,

The inverse-time function provides — as an optioh — voltage-
restraint or veltage-controlled operating modes.

Fig. 4 Definite-time overcurrent protection

T -
BO-2 { -

nom

Fig.5 Inverse-time overcurrent protection

Inverse . .

Short inverse .
Long inverse . .
Moderately inverse .-

Very inverse . .
Extremely inverse * .

Reset characteristics

For easier time coordination with electromechanical refays, reset
characteristics according to ANS] €37.112 and IFC 60255-3 /
BS 142 standards are applied.

When using the reset characteristic (disk emulation), a reset

process is initiated after the fault current has disappeared, This
reset process corresponds to the reverse movement of the Fer-
ratis disk of an electromechanical refay (thus: disk emulation).

.

User-definable characteristics

Instead of the predefined time characteristics according to ANS,
tripping characteristics can be defined by the user for phase and
ground units separately, Up to 20 current/time value pairs may
be programmed. They are set as pairs of numbers or graphically
in DIGS! 4,

Inrush restraint

The relay features second harmonic restraint, if the second
harmonic is detected during transformer energization, pickup of
non-directional and directional normal elements are blocked,

Cold load pickup/dynamic setting change

For directional and non-directional overcurrent protection
functions the initiation thresholds and tripping times can be
switched via binary inputs or by time control.

6 | Siemens 5P - Chapter Overcurrent Protection - Status October 2016
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Protection functions

Directional overcurrent protection (ANS! 67, 67N)

s IX
Directional phase and ground protection are separate functions. Inductive
They operate in parallel to the non-directional overcurrent
elements. Their pickup values and delay times can be set sepa-
rately. Definite-time and inverse-time characteristics are offered. Q =

L5A2135-agpan.eps

The tripping characteristic can be rotated about + 180 degrees,

By means of voltage memory, directionality can be determined Reverse A
reliably even for close-in (Jocal) faults. If the switching device
closes onto a fault and the voltage is too low to determine direc- Forward
tion, directionality (directional decision) is made with voltage G

from the voltage memory. If no voltage exists in the memory,
tripping occurs according to the cootdination schedule.

For ground protection, users can choose whether the direction )
is to be determined via zero-segquence system or negative~ : Capacitive
sequence system guantities (selectable). Using negative-
sequence variables can be advantageous in cases where the zero
voltage tends to be very low due to unfavorable zero-sequence
impedances.

Fig.6 Directional characteristic of the directional overcurrent
pratection

Directional comparison protection {cross-coupling)

Vars
it is used for selective protection of sections fed from two \ T
sources with instantaneous tripping, i.e. without the disad- \
vantage of time coordination. The directional comparison Fr<0 \
protection is suitable if the distances between the protection
stations are not significant and pilot wires are available for
sighal transmission. In addition to the directional comparison
;)rotectmn, the directional coordinated overcurrent protectlon
is used for complete selective backup protection. If operated in
a closed-circuit connection, an interruption of the transmission
line is detected.

LSAZ1B8-copen.eps

Tns \

Power factor cos p
correction = +15°

(Sensitive) directional ground-fault detection ey
(ANS! 64, 67Ns, 67N) e

For isolated-neutral and compensated netwarks, the direction
of power flow in the zero sequence is calculated from the zero-

" sequence current Iy and zero-sequence voltage Vo. Pred P's0

For networks with an isolated neutral, the reactive current

component is evaluated; for compensated networks, the active

current component or residual resistive current is evaluated. Reverse
For special network conditions, e.g. high-resistance grounded
networks with ohmic-capacitive ground-fault current or low-
resistance grounded networks with ohmic-inductive current, the
tripping characteristics can be rotated approximately

+ 45 degrees.

Forward

Fig. 7 Directional determination using cosine measurements for
compensated networks

Two modes of ground-fault direction detection can be imple-

mented: tripping or “signalling only mode”. (Sensitive) ground-fault detection

{ANS| SONs, 51Ns / 50N, 51N)

It has the following functions: For high-resistance grounded networks, a sensitive input

* TRIP via the displacement voltage Ve transformer is connected to a phase-balance neutral current
+ Two Instantaneous elements or one instantaneous plus one transformer {also called core-balance CT).

user-defined characteristic. The function can also be operated in the insensitive mode as an

« Each element can be set in forward, reverse, or non- additional short-circuit protection.
directional.

» The function can also be operated in the insensitive mode as
an additional short-circuit protection.

SR ESS
/ -f/"/“\“\ /}%A
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Protection functions

Intermittent ground-fault protection

Intermittent {re-striking) faults occur due to insulation weak-
nesses in cables or as a result of water penetrating cable joints.
Such fauits either simply cease at some stage or develop into
lasting short-circuits. During intermittent activity, however,
star-point resistors in networks that are impedance-grounded
may undergo thermal overloading. The normal ground-fault pro-
tection cannot reliably detect and interrupt the current pulses,
.some of which can be very brief,
The selectivity required with intermittent ground faults is
achieved by summating the duration of the individual pulses and
by triggering when a (settable) summed time is reached. The
response threshold e> evaluates the r.m.s. value, referred to
one systems period,

Directional intermittent ground fault protection (ANSI 67Ns)

The directional intermittent ground fault protection has to detect

intermittent ground faults in resonant grounded cable systems

selectively. Intermittent ground fauits in resonant grounded

cable systems are usually characterized by the foliowing proper-

ties:

« A very short high-current ground current pulse {up to several
hundred amperes) with a duration of under 1 ms

s They are self-extinguishing and re-ignite within one halfperied
up to several periods, depending on the power system condi
tions and the fault characteristic.

= Over longer periods (many seconds to minutes), they can
develop into static faults.

Such intermittent ground faults are frequently caused by weak
insulation, e.g. due to decreased water resistance of old cables.
Ground fault functions based on fundamental component
measured values are primarily designed to detect static ground
faults and de not always behave correctly in case of intermittent
ground faults. The function described here evaluates specifi cally
the ground current pulses and puts them into refation with the
zero-sequernice voltage to determine the direction.

Phase-balance current protection (ANSI 46)
(Negative-sequence protection)

In line protection, the two-element phase-balance current/
negative-sequence protection permits detection on the high side
of high-resistance phase-te-phase faults and phase-to-ground
faults that are on the low side of a transformer (e.g. with the
switch group Dy 5). This provides backup protection for high-
resistance faults beyond the transformer.

Breaker failure protection (ANSI| 508F)

If a faulted portlon of the electrical circuit is not disconnected
upon issuance of a trip command, another command can be
initiated using the breaker failure protection which operates

the circuit-breaker, e.g. of an upstream (higher-level} protection
relay, Breaker failure is detected if, after a trip command, current
is still flowing in the faulted circuit. As an option, it is possible to
make use of the circuit-breaker position indication.

i

P; _J [ ;rl_ﬁ}_
i} " "N“ . =
%.&E

Fig. 8 High-impedance restricted ground-fault protection

L5A4115en.eps

L

High-impedance restricted ground-fault protection (ANSI 87N)

The high-impedance measurement principle Is an uncomplicated
and sensitive method for detecting ground faults, especially on
transformers. It can also be applied to motors, generators and
reactors when these are operated on an grounded network.

When the high-impedance measurement principle is applied,
all current transformers in the protected area are connected in
parallel and operated on one common resistor of relatively high
R whose voltage s measured {see Fig. 8}, In the case of 75J6
units, the voltage is measured by detecting the current through
the (external) resistor R at the sensitive current measurement
input Irg. The varistor Vserves to limit the voltage in the event
of an internal fault. It cuts off the high momentasy voltage
spikes oceurring at transformer saturation, At the same time,
this results in smoothing of the voltage without any noteworthy
reduction of the average value.

I no faults have occurred and in the event of external faults, the
system is at equilibrium, and the voltage through the resistor is
approximately zero. In the event of internal faults, an imbalance
occurs which leads to a voltage and a current flow through the
resistor R,

The current transformers must be of the same type and must
at least offer a separate core for the high-impedance restricted
ground-fault protection. They must in particular have the same
transformation ratio and an approximately identicat knee-point
voltage. They should alsc demonstrate only minimal measuring
errors.

& | Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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Flexible protection% nctions
The SIPROTEC 75566 units enable the user to easily add on up
to 20 protective functions. To this end, parameter definitions
are used to link a standard protection legic with any chosen
characteristic quantity {(measured or derived quantity}. The

- stand- ard logic consists of the usual protection elements such
as the pickup message, the parameter-definable delay time, the
TRIP command, a blocking possibility, etc. The mode of opera-
tion for current, voltage, power and power factor quantities can
be three-phase or single-phase. Almost all quantities can be
operated as greater than or less than stages. All stages operate
with protection priority.

Protection stages{functions attainable on the basis of the avall-
able characteristic quantities:

Function - =1 ANS) N

o I 50, 50N

Vi, V>, Vi, dVIdE 27,59, 598, 64
3Ig>, I, L=, EAD, 50N, 46,

3Vo>, Vin<, Vo< 59N, 47

Pr<, Qo< 32
cosi{p.fl>< 55

o 810, 81U
dffdt>< 81R

for example, the following can be implemented:
+ Reverse power protection (ANS| 32R)
s Rate-of-frequency-change protection (ANSI 81R)

Undervoltage-controlled reactive power protection
(ANS! 27/Q)

The undervoltage-controlied reactive power protection protects
the system for malns decoupling purposes, To prevent a voltage
collapse in energy systems, the generating side, e.g. a genera-
tor, must be equipped with voltage and frequency protection
devices. An undervoltage-controlled reactive power protection is
required at the supply system connection point. It detects critical
power system situations and ensures that the power generation
facility is disconnected from the mains. Furthermore, it ensures
that reconnection only takes place under stable power system
conditions. The associated criteria can be parameterized.

synchro-check (ANS| 25}

In case of switching ON the circuit- breaker, the units can check
whether the two subnetworks are synchronized.

Voltage-, frequency- and phase-angle-differences are being
checked to determine whether synchronous conditions are
existent.

Auto-reclosure (ANSI 79)

Multiple reclosures can be defined by the user and lockout will
occur if a fault is present after the fast reclosure. The following
functions are possible:

+ 3-pole ARC for all types of faults
+ Separate settings for phase and ground faults

~Protection functions
Measured- | Fe@meter i seandard protaction logio
Current | value {simplified disgrarn}
4 processing “
—A— 1 measured —
Vmeasured —— Pickup
gﬁ)(; 1\1"112\4"2__ Tie TRIP
dvﬂ,it ' | cormmand
Voltage ‘Threshold
4 iPa L
—pfp— . leos ) —3-- Function 1
f I~ [Function 2
dffdi - [ Function 20
$8A4115-0en.2p8

Fig. 8 Flexible protection functions

» Starting of the ARC depends on the trip command selection
(e.q. 46, 50, 51, 67)

« Blocking option of the ARC via binary inputs
*+ ARC can be initiated externally or via CFC

+ The directional and non-directional elements can either be
blocked or operated non-delayed depending on the auto-
reclosure cycie

« Dynamic setting change of the directional and non-directional
alements can be activated depending on the ready AR

Thermal overload protection (ANSI 49)

For protecting cables and transformers, an overload protectlon
with an integrated pre-warning element for temperature and
current can be applied. The temperature is calculated using a
thermal homogeneous-body mode! (according i IEC 60255-8),
which takes account both of the energy entering the equipment
and the energy losses. The calculated temperature is constantly
adjusted accordingly. Thus, account is taken of the previous load
and the load fluctuations.

For thermal protection of motors (especially the stator) a
further time constant can he set so that the thermal ratios can
be detectad correctly while the motor is rotating and when it is
stopped. The ambient temperature or the temperature of the
coolant can be detected serially via an external temperature
monitoring box (resistance-temperature detector box, also
called RTD-box). The thermal replica of the overload function

is automatically adapted to the ambient conditions. If there is
no RTD-box it is assumed that the ambient temperatures are
constant.

Settable dropout delay times

If the devices are used in parallel with electromechanical relays
in networks with intermittent faults, the long dropout times of
the electromechanical devices (several hundred milliseconds)
can lead to problems in terms of time grading. Clean time
grading is only possibie if the dropout time is approximately the
same. This is why the parameter of dropout times can be\defiRe
for certain functions such as time-over-current protection,
ground short-circuit and phase-balance current protection.

« Multiple ARC, one rapid auto-reciosure (RAR) and up to nine . ‘;"':‘“ -
delayed auto-reclosures ®AR) %f}/ »-?i:i ‘e“( \
P B &}f‘ ' “w‘f’% : %Qf . ..‘

men:gsmj {E‘I\aptek (Sﬁefcurrent [ o%e 1(7tus October 201 6!
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Protection functions

& Motor protection

Restart inhibit (ANS! 66/86) . T

If a motor is started up too many times in
succession, the rotor can be subject to
thermat overload, especially the upper

Maximum permissible
rotor temperatue

edges of the bars. The rotor temperature
is calculated from the stator current. The
reclosing fockout only permits start-up
of the motor If the rotor has sufficient

Ternperature characteristic of
rotor rod top edge
rotor rod bottomn edge

d
I
q
thermal reserves for a complete start-up ! i Y P
{see Fig. 10). ; | 7 ! :
Emergency start-up ,: - : | : ¢
This function disables the reclosing lockout /| N\ | : : ! E
via a binary input by storing the state of /| ?:,;ir;:al b L g
the thermal replica as long as the binary ] Eoy Eoy 3
input is active. It is also possible to reset 1, Start 2. Star i T 3. Startu ;7 =t
the thermal replica to zero. il RecoverY  [Mowor Recovery WAM—LI Racovery
started time started thne started tima

Temperature monitoring (ANSI 38)

One temperature monitoring box with a
total of 12 measuring sensors can be used
for temperature monitoring and detection
by the protection relay. The thermal status of motors, generators
and transformers can be monitored with this device. Addition-
ally, the temperature of the bearings of rotating machines are
monitored for Hmit value violation. The temperatures are being
measured with the help of temperature detectors at various
locations of the device to be protected. This data is transmitted
to the protection relay via ane or two temperature monitoring
boxes (see “Accessories”, page 5/115).

Fig. 10

Starting time supervision (ANSI 48/14)

Starting time supervision protects the motor against fong
unwanted start-ups that might occur in the event of excessive
load torque or excessive voltage drops within the motor, or if the
rotor is locked. Rotor temperature is calculated from measured
stator current. The tripping time is calculated according to the
following equation:

for I'> Inotos starT
Y
NP
I A
I = Actual current flowing
Naotor start == Pickup current to detect a motor start
t =Tripping fime
In, = Rated motor starting current
Ta = Tripping time at rated motor starting current

(2 times, for warm and cold motor)

The characteristic {equation) can be adapted optimally to the
state of the motor by applying different tripping times Ty in
dependence of either cold or warm motor state, For differentia-
tion of the motor state the thermal model of the rotor is applied.

i the trip time is rated according to the above formula, even a
prolonged start-up and redueed voltage (and reduced start-up
current} will be evaluated correctly. The tripping time s inverse
(current dependent).

A binary signal is set by a speed sensor to detect a blocked rotor.
An instantaneous tripping is effected.

Load jam protection (ANSI 51M)

Sudden high loads can cause slowing down and blecking of
the motor and mechanical damages. The rise of current due
to a load jam is being monitored by this function (alarm and
tripping).

The overload protection function is too stow and therefore not
suitable under these drcumstances.

Phase-balance current protection (ANSI 46)
(Negative-sequence protection)

The negative-sequence / phase-balance current protection detects
a phase faiture or foad unbalance due to network asymmetry and
protects the rotor from Impermissible temperature rise.

Undercurrent monitoring (ANSI 37)

With this function, a sudden drop in current, which can occur
due to a reduced motor load, is detected. This may be due to
shaft breakage, no-load operation of pumps or fan failure.

Motor statistics

Essential information on start-up of the motor (duration, cur-
rent, voitage) and general information on number of starts, total
operating time, total down time, etc, are saved as statistics in
the device.

& Voltage protection

Overvoltage protection (ANS| 59)

The two-element overvoltage protection detects unwanted
network and machine overvoltage conditions, The function can
operate either with phase-to-phase, phase-to-ground, positive
phase-sequence or negative phase-sequence system voltage,
Three-phase and single-phase connections are possible,

Underveltage protection (ANSi 27)

The two-element undervoltage protection provides protec-
tion against dangerous voltage drops (especially for electric
machines), Applications include the isolation of generators or
motors from the network to avoid undesired operating states
and a possible loss of stability. Proper operating conditions

of electrical machines are best evaluated with the positive-
sequence guantities, The protection function is active over a

10 | Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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Protection functions

wide frequency range (25 to 70 Hz). Even when falling below
this frequency range the function continues to work, however,
with a greater tolerance band,

The function can operate either with phase-to-phase, phase-to-
ground or positive phase-sequence voltage and can be moni-
tored with a current criterion, Three-phase and single-phase
connections are possible.

Frequency protection (ANSI 810/U)

Frequency pratection can be used for over- frequency and under-
frequency protection. Electric machines and parts of the system
are protected from unwanted speed deviations. Unwanted
frequency changes In the network can be detected and the load
can be removed at a specified frequency setting.

There are four elements {select- able as overfrequency or
underfrequency) and each element can be delayed separately.
Blocking of the frequency protection can be performed If using a
binary input or by using an undervoitage element.

™ Fault locator (ANSI 21FL)

The integrated fault locator calculates the fault impedance and
the distance-to-fault. The results are displayed in £, kilometers
(miles) and in percent of the line length.

Circuit-breaker wear monitoring

Methods for determining circuit-breaker contact wear or the
remaining service life of a circuit-breaker {CB) allow CB mainte-
nahce intervais to be aligned to their actual degree of wear, The
benefit lies-in reduced maintenance costs.

There is no mathematically exact method of calculating the
wear of the remaining service life of circuit-breakers that takes
into account the arc-chamber's physical conditions when the CB
opens, This is why various methods of determining CB wear have
evolved which reflect the different operator philosophies. To do
justice to these, the devices offer several methods:

Xl

+ TR, with X= 1...3

» LIt

The devices additionally offer a new method for determining the
remaining service life:

+ Two-point method

The CB mansfacturers double-logarithmic switching cycle
diagram (see Fig. 11) and the breaking current at the time of
contact opening serve as the basis for this method. After CB
opening, the two-point method calculates the number of still
possible switching cycles. To this end, the two points P1 and P2
only have to be set on the device. These are specified in the CB's
technical data.

All of these methods are phase-selective and a limit value can be
set in order to obtain an alarm if the actual value falls below or
exceeds the Timit value during determination of the remaining
service life.

Customized functions (ANS! 32, 51V, 55, etc.)

Additional functions, which are not time critical, can be imple-
mented via the CFC using measured values. Typical functions
include reverse power, voltage controlled overcurrent, phase
angle detection, and zero-sequence voltage detection.
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Breaking current {kA] —m

Fig. 11  CB switching cycle dizgram

Commissicning

Commissioning could hardly be easier and is fully supported by
DIGS! 4. The status of the binary inputs can be read individually
and the state of the binary outputs can be set individuaily. The
operation of switching elements (circuit-breakers, disconnect
devices) can be checked using the switching functions of the bay
controller. The analog measured values are represented as wide-
ranging operational measured values. To prevent transmission of
information to the control center during maintenance, the bay
controlier communications can be disabled to prevent unneces-
sary data from being transmitted. During commissioning, all
indications with test marking for test purposes can be connected
to a control and protection system.

Test operation

During commissioning, all indications can be passed to an
automatic control system for test purposes.

Iz Control and automatic functions

Control

In additicn to the protection functions, the SIPROTEC 4 units also
support ail control and monitoring functions that are required
for operating medium-voltage or high-voitage substations.

The main application is reliable contro of switching and other
processes.

The status of primary equipment or auxiliary devices can be
obtained from auxiliary contacts and communicated to the
SIPROTEC 75)66 via binary inputs. Therefore it is possible €
detect and indicate both the OPEN and CLOSED position or a
fault or intermedlate circuit-breaker or auxiliary contact pasitioh

N

The switchgear or circuit-breaker can be controlled via:
— integrated operator panel

~ binary inputs
- substation control and protection system
- DIGS! 4 o
;"' A. }.
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Functions

Automation/user-defined logic

With integrated logie, the user can set, via a graphic interface
(CFC), specific functions for the automation of switchgear or
substation. Functions are activated via function keys, binary
input or via communication interface.

Switching authority

Switching authority is determined according to parameters and
communication,

If a source Is set to “LOCAL”, only local switching operations are
possible. The following sequence of switching authority is laid
down: “LOCAL"; DIGS! PC program, “REMOTE".

Command processing

All the functionality of command processing is offered. This
includes the processing of single and double commands with
or without feedback, sophisticated manitoring of the control
hardware and software, checking of the external process,
control actions using functions such as runtime monitoring and
automatic command termination after output, Here are some
typical applications:

* Single and double commands using 1, 1 plus 1 common or 2
trip contacts

*+ User-definable bay interlocks

* Operating sequences combining several switching operations
such as control of circuit-breakers, disconnectors and ground-
ing switches

« Triggering of switching operations, indications or alarm by
combination with existing information

Assignment of feedback to command

The positions of the circuit-breaker or switching devices and
transformer taps are acquired by feedback, These indication
inputs are logically assigned to the corresponding command
outputs, The unit can therefore distinguish whether the indica-
tion change is a consequence of switching operation or whether
it is a spontaneous change of state,

Chatter disable

Chatter disable feature evaluates whether, in a configured

period of time, the number of status changes of indication input

exceeds a specified figure. If exceeded, the indication input is

blocked for a certain period, so that the event list will not record
. excessive operations,

Indication filtering and delay
Binary indications can be filtered or delayed.

Filtering serves to suppress brief changes in potential at the
indication input. The indication is passed on only if the indica-
ton voltage is still present after a set period of time. In the
event of indication delay, there is a wait for a preset time. The
information Is passed on only if the indication voltage is still
present after this time,

Indication derivation

A further indication (or a command) can be derived from an
existing indication. Group indications can also be formed, The
volume of information to the system interface can thus be
reduced and restricted to the most important signals,

75166_breit_W11.png

LAty

Fig. 12 SIPROTEC 75J663 rear view with communication ports

Switchgear cubicles for high/imedium voltage

All units are designed specifically to meet the requirements of
high/medium-voltage applications.

In general, no separate measuring instruments (e.g., for current,
voltage, frequency, ...) or additional control components are
necessary.

Measured values

The r.m.s, vaiues are calculated from the acquired current and
voltage along with the power factor, frequency, active and reac-
tive power. The following functions are available for measured
value processing:

v Currents Iy, Do, &3, Te, Teg (67N5)

* Voltages Vi1, Viz, Vis, Vi, Vizs, Visy

* Symmetrical components Iy, I, 31p; Vi, Va2, Vo

* Power Watts, Vars, VAIP, @, § (P, Q: total and phase selective)
* Power factor {cos ¢), (total and phase selective}

* Frequency

* Energy * kWh, = kVarh, forward and reverse power flow

* Mean as well as mintmum and maximum current and voltage
values

+ Operating hours counter

* Mean operating temperature of overioad function

+ Limit vatue monitoring
Limit values are monitored using programmable logic in the
CFC. Commands can be derived from this limit value indica-
tion.

* Zero suppression
In a certain range of very low measured values, the value is set
to zero to suppress interference,

12 | Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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Communication

in terms of communication, the units offer substantial flexibility
in the context of connection to industrial and power automation
standards.

USB interface

There is a USB interface on the front of the refay. All the relay
functions can be parameterized on PC by using DIGSI.
Commissioning tools and fault analysis are built into the DIGS]
progeam and are used through this interface.

Rear interfaces

+ Time synchronization interface
Al units feature a permanently integrated electrical time
synchronization interface. It can be used o feed timing
telegrams in IRIG-B or DCF77 format into the units via time
synchronization receivers.

System interface

Communication with a central control system takes place
through this interface. The units can exchange data through
this interface via Ethernet and IEC 61850 protocol and can also
be operated by DIGSI.

Service interface

The service interface was conceived for remote access to @
number of protection units via DIGSI. It also allows commu-
nication via modem, For special applications, a temperature
monitoring box (RTD box) can be connected to this interface.

-

System interface protocols

IEC 61850 protocol

The Ethernet-based IEC 61850 protocot is the worldwide standard
for protection and control systems used by power supply corpora-
tions. Siemens was the first manufacturer to support this standard.
By means of this protocal, information can also be exchanged
directly between bay units so as to set up simple masterless
systems for hay and system interlocking. Access to the units via the
Ethernet bus is also possible with DIGSI.

IEC 60870-5-103 protocol

The IEC 60870-5-103 protocol is an international standard for the
transmission of protective data and fault recordings. All messages
from the unit and also control commands can be transferred by
means of published, Siemens-specific extensions to the protocal.

Redundant solutions are also possible. Optionally it is possible to
read out and alter individual parameters (only possitle with the
redundant module).

Modbus RTU protocol

This serial protocol Is mainly used in industry and by power supply
corporations, and is supported by a number of unit manufacturers.
SIPROTEC units function as Médbus slaves, making their Informa-
tion available to a master or receiving information from it. A
time-stamped event list is available,

Substation Controller

Fig. 13 |EC 60870-5-103: Radial electrical connection

[ B Options [ ]
L B Conlrof
OGS ] SEAMY || center
Z _I e poetece
Swilch

Fig. 14 Bus structure for station bus with Ethernet and
IEC 61850, electrical and optical ring

DNP3

DNP (Distributed Network Protoco!, version 3} is a messaging-
based communication protocol, SIPROTEC 76166 is fully Level 1
and Level 2-compliant with DNP3, which is supported by a number
of protection units manufactures.
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Selection table

Selection table for multifunctional overcurrent proteciion devices

Device” i 1 7segry L 7l

Multifunctionat protection v v

functions

CTs 4 4 4 4 4 T4

VTs o 0 o34 3 4 014

Binary Inputs B N P §-11 11-37 7-48 11-23

incl. Life contact

Binary outputs 5-9 4-9 6-9 8-19 5-26 8-16 '
Spring-type terminals - - - o . -

DC24-250Y DC24-250V DC24-250V DC24-250V  DC24-250V DC24-250V

Auxiiary voltage AC115-230V  AC115-230V  AC115-230V  AC115-230V AC115-230V  AC115-230v L

UL listing v v v NG v S

Surface mounting case ) [ ] e . ® .

Detached operator panef . - ' - . ® -

Languages gefen.';as}:’fffit! . gelenles/filitiru gelenfesififitru ~  gefenfesffr gefenfesfirfitiru  gefendptiesiru

rufc! :

FrontUSB ' v i - . ' . . v

Interfaces exchangeable v v v v v v

IEC 61850 . . : o o ° .

IEC 60870-5-103 ® . e . e . e

Modbus RTU ® ‘ © ® ; . ® »

Profibus FMS I - . © [ . E © ® ’ -

Profibus DP . ® ' e ® ° -

PROFINET 110 . . : o - o ]

DNP3 serialTCP ® . e - © L]

RSTP v v v ‘e v v .
PRP 'S v v v v v
HSR v v v v v v = DR

¥ basic
- notavailable

® opticnal
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Typical connections

E.Connection of current and voltage transformers

Standard connection

For grounded networks, the ground current is obtained from the
phase currents by the residual current cireuit.

L1

L3

52

LSA2333-agpen.eps

L

Fig. 15 Residual current circuit without directional element

i1
L2
L3

52

1LSAZ334-e0pen.eps

e
: %Ev =

Fig, 16 Sensitive ground-current detection without directional element
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Fig. 17 Residual current circuit with directional element
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Typical connections

R i e T e
r
y

Connection for compensated networks
L1
The figure shows the connection of L2

two phase-to-ground voltages and the L3
Vi voltage of the apen delta winding

and a phase-balance neutral current E3F
transformer for the ground current. This
connection maintains maximum precision
for directional ground-fault detection and
must be used in compensated networks. .
Fig. 19 shows sensitive directional ' g ]
ground-fault detection. ‘ f I

52

SAZ336-bgpen.eps

l[l»--

H

Fig. 18 Sepsitive directional ground-fault detection with directional element for phases

- Ly
Connection for isolated-neutrat L2
or compensated networks only C L L
If directional ground-fault protection is 52 :

not used, the connection can be made
with only two phase current transformers.
Directional phase short-circuit protection
can be achieved by using only two
primary transformers.

LSAZ33Bbgpaneps

vy 4

Fig. 19 TIsolated-neutrat or compensated networks

Connection for the synchro-check L1
function ::?;

as well as a single-phase voltage, in this
case a bushar voltage, that has to be

The 3-phase system is connected as refer- 3
ence voltage, i, e. the outgoing voltages
d_m {any voltagn)

i 78J66
checked for synchronism.
. . Ri4 ..
. Vi
. . RIS
. . RS 13
R16] 3 v
L5
R17 ,
R18 3 Vim

Fig. 20 Measuring of the busbar voltage and the outgoing feeder
voltage for the synchro-check
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Typical applications

- Type of network ~ T

CRiniction -

 Cuirrent connection " Voltage connection. " -

(Low-resistance} giounded network

Overcurrent protection
phasefground non-directional

Residual circuit, with 3 phase-current -
transformers required, phase-balance
veutral current transformer possible

{Low-resistance) grounded networks

Sensitive ground-fault protection Phase-balance neutral current -

transformers required

Isolated or compensated networks

Overcuirrent protection phases
non-directional

Residual circuit, with 3 or 2 phase -
current transformers possible

{Low-resistance) grounded networks

Overcurrent protection
phases directional

Residuat circuit, with 3 phase-current
transformers possible

Phase-to-ground connectien or
phase-to-phase connection

Isolated or compensated networks

Overcurrent protection
phases directional

Phase-to-ground connection or
phase-to-phase connection

Residual circuit, with 3 or 2 phase-
current transformers possible

{Low-resistance) grounded netwarks

Overcurrent protection
ground directional

Residual circuit, with 3 phase-current  Phase-to-ground connection required
transformers required, phase-balance

neutral cutrent transformers possible

Isofated networks

Sensitive ground- fau[t
protection

3 times phase-to-ground cornection or
phase-to-ground connection with open
delta winding

Residual circuit, if ground current

> 0.05 Iy on secondary side, otherwise
phase-bafance neutral current
transformers required

Compensated networks

Typicalappiications
& Connection of circuit-breaker

Undervoltage releases

Undervoltage releases are used for auto-
matic tripping of high-voltage motors.

Example:
DC supply voltage of control system falls
and manual electric tripping Is no longer
possible.

Automatic tripping takes place when
voltage across the coil drops below the
trip fimit. In Fig. 21, tripping occurs due (o
failure of DC supply voltage, by automatic
opening of the live status contact upon
failure of the protection unit or by short-
circuiting the trip coil in event of network
fault.

in Fig. 22 tripping is by failure of auxiliary
voltage and by interruption of tripping
circuit in the event of network failure. Upon
failura of the protection unit, the tripping
circuit is also interrupted, since contact
held by internal logic drops back into open
position. '

Sensitive ground-fault protection Phase-balance neutral cusrent
cos fmeasurement

Phase-to-ground cannection with open

transformers required delta winding required

Bu
Vot shar
Emergency OFF \-----»~--------=--
52
L B Cluse T I;a"riasé?tus ‘ TTn o
TSJG 2851. \ Tl gea ncta \ANS[ 50, 51 \
Trip coil
Closs coil Undarvaltage
release g
&
Close g
B51.
75‘]3 2 5 *closes when the
% protettion device is
Voo funetioning properly
Fig. 21 Undarvoltage release with make contact (50, 51)
Vot Busbar
Emergenoy OFF Y-----------rue---4 Invarter from
CFC-Logic
N N T T 52
i Clasey " ___JOQ_ Tr|
1605 - 2851 X ‘ ANS! 50, 51 \
. Trip ool The trip contact closes 3
Clase coil Undervoltage when no system
release disturbance exists g
62a £
§ \
3
3
Voo

A
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Typical applications

TR T

Trip circuit supervision (ANS| 74TC)

One or two binary inputs can be used for
monitoring the circuit-breaker trip coil -
including its incoming cables. An alarm
signal oceurs whenever the circuit is
interrupted.

Lockout (ANSI 86)

All binary outputs can be stored like LEDs
and reset using the LED reset key. The
lockout state is also stared in the event of
supply voltage fatlure, Reclosure can only
occur after the lockout state is reset,

Reverse-power protection for dual
supply (ANSI 32R)

If power is fed to a busbar through two
paralilel infeeds, then in the event of any
fault on one of the infeeds it should be
selectively interrupted. This ensures a
continued supply to the bushar through
the remaining infeed. For this purpose,
ditectional devices are needed which
detect a short-circuit current or a power
flow from the busbar in the direction of
the infeed. The directional overcurrent
protection is usually set via the load
current. [t cannot be used to deactivate
low-current faults. Reverse-power
protection can be set far below the rated
power, This ensures that it also detects
power feedback into the line in the event
of low-current faults with levels far below
the load current.

Reverse-power protection is performed via
the “flexible protection functions” of the
SIPROTEC 75J66.

Vot

Busbar

Trip
coil 5@

4 LSAZZ4T-Dgpan.aps

Protection indicetions

511* General trip

2a61* CB close command

6852* Trip circuit supesvi-
slon: Trip relay

8853* Trip circuit supervi-
sion: CB aux

52a open, when CB is open

52b open, when CB |s closed

Bl Binary input

TRIP  {Breaker{ Bl1 | Bi2
contact

open ([closed |H |L
open |open |H |H
Voo~ closed |closed | L {L
= cipsed jopen L |H
Fig. 23 Trip circuit supervision with 2 binary inputs
Infesed A Infesd B
&2 52
* *
¢ B8
52 ‘5‘
Busbar ~ ~ 9
|52 - 57
\X E
Feeder Feeder

Fig. 24 Reverse-power protection for dual supply
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123456 7 8 9301112 13141516 171819

SIPROTEC 75J66 multifunction protection relay and bay controller : 7536601 [1-00000C-0000-000
Housing, inputs, outputs ] 1 W 11177 1
Housing 12 19", 4x U, 4 x I, 16 Bl, 78O, 1 {ife contact ]
Housing 1/3 19", 4x U, § x I, 22 BI, 10 BO, 1 fife contact 2
Housing 1/219", 4x U, 4 x 1, 36 Bl, 23 BO, 1 life contact, 4 function keys 3
Measuring inputs
Teh=1A, In=1A (min. =0.05 A)
F‘osmon 15 only with A, G, E, G 1
-Iph =1 A, Iy=sensitive {min. = 0.001 A)
Position 15 enly with 8, D, F, H - 2
Ih=5A, Iy="5 A {min. = 0.25 A} '
Position 15 only with A, C,E, G 5
Lh=5 A, Iy=sensitive {min. = 0.001 A) :
Position 15 enly with B, D, F. H ) &
Rated auxiliary voltage (power supply, indication voltage)
DC 110 10 250V, AC 115 to 230 V, threshoid binary input DC 88 V ' 5
DC 110 to 250 V, AC 115 to 230V, threshold binary input DC 138V 6
.Construction
Flush-mounting case, screw-type terminals, 8-line text display D
Flush-mounting case, spring-type tettinals (direct connection), screw-type terminals for CT connec-
tion (disect connectionfring-type cable lugs}, 8- line text display £
Fiush-mounting case, screw-type terminals, graphical display ' 1
Flush-mounting case, spring-type terminals (direct cannection),
screw-type termlnals for CT connection (direct connectioniring-type cable lugs), graphscal display YK
Region-specific default settings/function versions and language settings )
Region World, 50/60 Hz, I[ECIANSI, language: English (language can be changed) B
Region World, 50/60 Kz, [ECIANSI, language: Spanish {language can be changed)
Region §U, 50/60 Hz, IECIANSI, language: Russian (language can be changed) G
system interface {Port B)
No_system interface 0
IEC 60870-5-103, electrical RS485, RM45-connector ¥ 2
Modbus RTU, electrical R5485, Ri45-connector 1 9 LOD
DIP3, R5485 1) 9 LD G
IEC 61850, 100 Mbit Ethernet, electrical, double, R#5-connector 2) g LOR
|EC 61850, 100 Mbit Ethernet, optica, double, LC-cannector 2 9 LOS
DMNP3 + IEC 61850, 100 Mbit Ethernet, electrical, doubfe, RJ45-connector 2 4 LZR
DNP3 +IEC 61850, 100 Mbit Fthernet, optical, double, LC-connector 4 9 L25
Service interface (Port €} 0
No interface 2
DIGS! 4/ ModemRTD-box, electrical RS485, Rl45-connector . [ i
Ethernet port (DIGS| port, RTD box connection, not IEC 61850), RI45-connector
Eunctionality ' Continued on next page
See hext page D
1} only available with position 12 =00r 2
. 2) only avaifable with position 12 =0 or & g (E, 3 E
ﬁ/’\é’,
[ )
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SIPROTEC 75166

Selection and ordering data

123456 7 8 9101112 13141516 171819

SIPROTEC 75J66 multifunction protection relay and bay controlfer : . 7sJ66 3 0-00000-00100-0000
Basic version ANSINo.,  Description

Controf F|A

50151 Overcurrent protection I>, I>>, >»>, I

SON/STN  Ground-fault protection Ig>, o>, Ip>>>, Ip .
S50N/SIN  Insensitive ground-fault protection via
{EE function: fee>, Tepn>, Iggp”
50/50N Flexible protection functions (index quantities
derived from current); Additional time-overcurrent
’ protection stages s, bo»>, Iissos
51V Voltage-dependent inverse-time overcurrent protection

49 Overload protection (with 2 time constants)
46 Phase balance current protection
(negative-sequence protection)
37 Undercurrent monitoring
47 Phase sequence
SaNi64 Displacement voltage : Y
S0BF Breaker failure protection g
74TC Trip circuit supervision, 4 setting groups, cold-load pickup - r
Inrush blocking -
86 Lockout
Basic+- Basic versien {see above) FIE
V,Pf 27159 Under-fovervoltage
810U Under-foverfrequency
27Q Undervoltage-controlled reactive power protection

27147159(N} Flexible protection (index quantities derived from
32!55/81R  current and voltages): Voltage, powet, p.f.,
rate-of-frequency-change protection

Basic + Basic version {see above) ) PIE
V.Rf IEF . 27159 Under-fovervoitage . f

810/u Under-joverfrequency :

27Q Undervoltage-controlled reactive power protection

27147/59(N) Flexible protection (index quantities derived from
32/55/81R  current and voltages): Voltage; power, p.f.,
rate-of-frequency-change protection

Basic + Basic version (see above) Fic
Dir 67/67N Direction deterimination for overcurrent, phases and
ground
Basic + Basic version (see above) Fla
Dir VR 67167N Direction determination for overcurrent, phases and
ground o
27159 Under-fovervoltage 4
810U Under-foverfrequency
27¢ Undervoltage-controfled reactive power protection

27147159 (N} Flexible protection (index quantities derived from
32/55/8%1R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Basic versicn (see abovea) PiG
Dir V,Pf IEF 67167N Direction determination for overcurrent, phases and
ground
27159 Under-lovervaltage
810/U Under-foverfrequency
27Q Undervoltage-controlled reactive power protection

27147159(N) Flexible protection (index quantities derived from
32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Basic version {see above) ple
Dir IEF 67/67N Direction determination for overcurrent, phases and
ground

Continued on

next page
V, B, f = Voltage, power, frequency protection 1) only with pasition 7 = 1 or 5 {non-sensitive ground current input)
Dir = Directional overcurrent protection
IEF = Intermittent ground fauit

20 | Siemens SIP - Chapter Gvercurrent Protection - Status October 2016
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SIPROTEC 75j66

Selection and ordering data

7 =
| Destription- Qrder code =

123456 7- 8 9101112 13141516 171819

SIPROTEC 75J66 multifunction protection relay and bay controller 7ss660101-0O0C00O-000-000
ANSINo.  Description
Basic + Elpt
Sens.earth-F-det, Basic version (see page before)
Dir REF 67167N Direction determination for overcurrent,
phases and ground .
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
Basic + Sens,earth-f-det. Basic version (see page before) . P|D®
Dir {EF REF 67167N Direction determination far overcurrent,
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High-impedance restricted ground fault

intermittent earth-fault

Basic + Sensrearth -f- det‘ ) Basic version (see page before) FEp
V,Pf REF 67Ns Directional sensitive ground-fault detection

67Ns Directional intermittent ground fzult protection

87N High-impedance restricted ground fault

27159 Under-lovervoltage ‘

ato Under-loverfrequency

27Q Undervoltage-controlled reactive power protection

27iA7159(N}Flexible protection (index quantities derived from
32/55/81R current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Sens.earth-f-det. Basic verslon (see page before) ' FIB®
REF 67Ns Directional sensitive ground-fault detection |

67Ns Directional intermittent ground fault protection '

87N High-impedance restricted ground fault
Basic + Sens.earth-f-det. Basic version (see page before} H(FP
Motor V,B.f REF 67Ns Directional sensitive ground-fault detection

67Ns Directional intermittent ground fauit protecticn

87N High-impedance restricted ground fault

48{14 Starting ime supervision, locked rotor

66186 Restart inhibit

1M Motor foad jam protection

Motor statistics

27159 Under-lovervoltage

810/U Under-loverfrequency

27Q Undervoltage-contralied reactive power protection

27147]59(N) Flexibte protection {index quantities derived from

32/55{/81R current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Sens.earth-f-det. Basic version (see page before} "
Moator Dir V,P.f REF 67/67N Direction determination for overcurrent, H|H
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High-impedance restricted ground fault
48114 Starting ime supervision, locked rotor
66186 Restart inhibit
51M Mator joad jam protection
Motor statistics
27159 Under-lovervoltage
810/U Under-Joverfrequency
27Q Undervoltage-controlled reactive power protection

27147159 (34} Flexible protection {index guantities derived from
32/551818 current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Continued on
V, B f =Voitage, power, frequency protection next page
Dir = Directional overcursent protection .

IEF = intermittent ground fault

/“ s
. 2} For isolatedicompensated networks, only with postition 7=2,6 (§e/nffgs.: earth clirgnt mput)
REF = Restricted earth fault

"w Q\

] o,
Mber 20'%6! 21
. f
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—SIFROTEC7SI66

Selection and ordering data

| Destriptio

. - 123456 7 8 9101112 133415'{6 171819
SIPROTEC 7$J66 multifunction protection relay and bay controlfer 7s166 1 01-L00O0O-CO00 0400

27147155{N)Flexible protection {index quantities derived from
32/55(81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

1 ¥
ANSINo,  Description ! E
Basic + Sens.earth-f-det. Basic version (see page 20) IRH
Motor Dir iEF V,.P.f REF 67167N Direction determination for overcurrent, :
phases and ground H
67Ns Directional sensitive ground-fault detection E
67Ns Directional intermittent ground fault protection '
B7N High-tmpedance restricted ground fault H
484 Starting ime supervision, locked rotor ;
66/86 Restart inhibit i
51M Motor load jam protection !
. Motor statistics !
27159 Underfovervoltage H
810 Under-loverfrequency ;
27Q Undervoltage-controlled reactive power protection :
]
3
E
]

Basic+. Basic version (see page 20)

Motor Dir V,P.f 67167N Direction determination for overcurrent, :H &
phases and ground '
48014 Starting ime supervision, locked rotor H
66/86 Restart inkibit H
5tM Motor load jam protection ;
Motor statistics !
27159 tUnder-fovervoltage H
810/U Under-loverfrequency : :
27Q Undervoliage-controtled reactive power protection E
27147{59(N)Flexible protection (index quantities derived from :
32I55181R  current and voltages): Voltage, power, p.f., H
rate-of-frequency-change protection :
Basic + ’ Basic version (see page 20) o EH A
Motor 48114 Starting ime supervision, locked rotor :
66/86 Restart inhibit , -
51M Motor load jam protection :
Motor statistics i
Measuringffault recording E
With fault recording 1
With fault recording, average values, minfmax values 3

-
-

Auto reclosing, fault locator, synchro-check
Without
79 With 79
21FL With fault locator
79,21Fl.  With 79 and fault locator
25 With synchronization
25,79, 21FL With synchrenization, 79 and fault locator

~NE W al]
ww

V, P f =Voltage, powey, frequency protection

. __— . .
Dir = Directional overcurrent protection 3) Synchrocheck {no asynchronous switching), one function group

IEF = Intermittent ground fault

22 |Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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- Deséription 0 -0 T S

< Order Moy & 5 i

DIGST 4

Software for engineering and operation of all Siemens
protection devices up to SIPROTEC 4 and SIPROTEC Compact.
Supports MS Windows 7 ProfessionatiUttimate/Enterprise and
MS Windows Server 2008 R2.

Basic

Full version with license for 10 computers, an CD-ROM 7XS5400-0AA00
{authorization by serial number)

Professional

DIGS! 4 Basic and additionally SIGRA (fault record anafysis),

CFC Editor (logic editor), Display Editor (editor for defautand  7x55402-0AA00
control displays} and DIGSI 4 Remote (remote operation)

Professional + IEC 61850

Complete version:

DIGS! 4 Basic and additionally SIGRA (fault record analysis},

CFC Editor (logic editor), Display Editor {editor for control

displays), '

DIGS] 4 Remote (remote operation) 7X55403-0AA00
+ IEC 61850 system configurator

IEC 61850 System configurator

Software for configuration of stations with IEC 61850 commu-

nication under DIGSI, running under M5 Windows Server 2008 {

XP Professional Edition | Windows 7 Ultimata ! Enterprise

Optional package for DIGS| 4 Basis or Professional

License for 10 PCs. Authorization by serial number. On CD-ROM 7X55460-0AA00

SIGRA 4

software for engineering and operation of alt Siemens
protection devices up to SIPROTEC 4 and SIPROTEC Compact.
Supports MS Windows 7 ProfessionaliUltimate/Enterprise and

MS Windows Server 2008 R2. - 7X55410-0AA00
Temperature monitoring box

RTD-box TR1200 {RS 485) 7XVE662-6AD10
RTD-box TR1200 1P (Ethernet} 7XV5662-BADTO

Varistor/Voltage Arrester

Voltage arrester for high-impedance REF protection
125 Vrms; 600 A; 15/5 256 €53207-A401-D76-1

240 Vems; 600 A; 15/5 1088 C53207-A401-D77-1

Manuai for 75166
English €53000-B1140-C383-x V)

-

1) % = please inquire for latest edition (exact Order No.}
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Connection diagram

|
] ]
Q5L |
, BO3 L~ p7
3.6,:3 ' ) BOA L pg
e i T i
Q8 . PO

' : . BOS oo P11
R1 ! ) xg BO6& F;M___I—r“:] P12
s; , ) Ve ‘ L p10
LY — R

: BO7 - K13

R5 E:l—{-——m“q V4 T 1K12
Ré - !
I ]

! Life contact —J K15

, 1 K16
' I
|

F3 ' +
— 4 | =1
F4 1 = Bl2 Power Supply | \{) ; i

i
I - ‘—"'""T“"I_ |P2
F6 L g8 :
F&6 {1 I
FTC—3+t——F . B4 System Interface I B
{ + RJ45 !
F8 1 —1F—1BIS |
g E— : - Service interface |'
FI1——+—%}—BI6 RJ45 ] C
F12 C+—t 1 BI7 i
F10 = . Time Synchronization | ! ] A
K1 C—-— 11— BI8 RJ45 !
K2 C T H——"{1—¢BIo n
Front PC Interface i
K3 T +A—{BHO | Fron ; j
K4 [+ < BI11 !
K C__HH———5—4BI12 ;
St B3 Groundi the Rear Wall =
K7 f + Bl14 rounding on the Rear Wa :
K8 T ————+[—4BI15 |
K9 ] .  BI16 |'
K10 C—H = |

Fig. 25 SIPROTEC 75)66% connection diagram
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Fig. 26 SIPROTEC 751662 connection diagram
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Power Supply

System Interface
RJ45

Service inferface
RJ45

Time Synchronization
RJ45

Front PC Interface
Use

A
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| SEpEREAE Byvetcurent Protéctio ; -5t faber 201 sl 25
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Connection diagram

Q1 [:::}~——”Y“—I A BO1 [\——wm P3
Q21 1 P4
Q3 @——"‘"‘1 B BO2 [\mm-u——l__—_l P5
Q4] 1 P8
N | 1C BO3 | ] P7
e . BO4 $->————eel T PR
Q7 C:::i————“'“—l IN/INSs —
oL —
. VA BO5 -~ 1 P11
R1C : v BOB ¢+ P12
iz L - e P10
iyl — BO7 —~—————— {1 K6
— r—& K7
R5 [‘_“_j————'lm\—l V4 BO8 ————  {1K8
R6 (3 BO9 <|:\———————:I Ko
F1 ——F— BH —1 K10
F2_F—F 1812 ——1L14
F3 T+ 4 BI3 Life contact (4———@ 115
F4 —+—F{1—Bl4 L6
F5 _t—F{1—+BIS
F6 C—+{1—BI6 =4
F7 I H—A——4Bl7 Power Supply | N _ ::3 E;
F8 _-——+{1—4BI8 =
Fo 1 .
F10 ——+——*f1— Blg
System interface
F11 —H——+{A— BI10 RJ45 B
F12 =3 =

9]

K1 IZ:‘;——-—!Z}——] BI14 Service interface
K2} = RJ45

K3 I:]—‘—""Z}-—} . _
Ka - Bi12 Time Synchronization

. RJ45
H1 CH——% 71— B3
H2 CH—F 148114 Front PC Interface
H3 {4 BI15 UsB
H4 [ H——{1—Bl16

. | - 1L
H5 [ 1 Lt BI7 Grounding on the Rear Wa!!@

D R W B U By G
>

He 1 + {1 BI18
W7 ———H——*—4BI19
H8 3+H——F{}—4BI20
Ho [ =

® ®
Continue Next Figure Continue Next Figure

fig. 27 SIPROTEC 75J663 connection diagram
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Continue from Previous Continue from Previous
Figure Figure
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Fig. 28 SIPROTEC 75J663 connection diagram
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SIPROTECT7SI66

Dimensions
. ‘ 150 .
205 172 20 ¢
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132 16540.3
7.3.|| 1815403 |

Dimensional Drawing
{Front View)

Fig. 29 Dimensional drawing for SIPROTEC 75J66 (housing size 1/3)
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SIPROTEC 78766

Digensions
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<*%2— Dimensional Drawing
(Front View}

Fig. 30 Dimensional drawing of a SIPROTEC 75J66 thousing size 1/2)
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For more information, please contact our

Customer Support Center.
Phane: +49 180524 70 00

Fax: +49 180 524 24 71
(Charges depending on provider)
E-Mail: support.ic@siemens.com

www.siemens.com/siprotec
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EU-Konformitétserklarung / EU-Declaration of Conformity

Nr. / No. 035/16

Produktbezeichnung: Produktfamitie / Product Family SIPROTEC 4 ..o

Product identification: s. Folgeseiten / see next pages ...

Hersteller: SIBIMBNS AG 11rerieerreissesssersssess e tesssessssessrs et s bbb bR R  reres

Manufacturer: :

Anschrift: HUMBOIGISITARE 5T .ot st s e e s aies

Address: D-90459 Nuremberg, GErmMany.....o v b e

Die alleinige Verantworbung fir die Aussteflung dieser This declaration of conformity is lssued under the sofe

Konformititserkliirung trfigt der Hersteller, responsibility of the manufacturer.

Der oben beschriehene Gegenstand der Exkd@ining erflilit die  The objsct of the declaration described above is in

elinschlagigen Hanmonlsterungsrechtsvorschrifien der conformity with the relevant Union harmonisation

Union: fegistation:

Niederspannungssichtlinie: Low Voltage Directive:
2014i35/EU  Richtiinie des Eurcpéischen Parlaments 2014/35/EU  Directive of the European Parliament and
und des Rales vom 26 Febuar 20%  zur of the Council of 26 February 2014 on the harmonisafion
Marmonisierung ~ der  Rechisvorschriffen  der of the laws of the Member States refaling fo the making
Mitgliedstaaten Uber die Bereilstelung elekirischer available on the market of efectrical equipment designed
Betrichsmittel zur Verwendung innerhalh bestimmier for use within certain voltage limits; Official Journal of the
Spannungsgrenzen auf dem Markt, Amisblait der EU L9, 2003/2074 p. 367-374
EL L96, 26/03/2014, 8. 357-374

EMY-Richtlinie: . EMC Directive:
2014/30/EU  Richtlinie des Europatschen Parlaments 2014/30/EU  Directive of the Eurcpean Parliament and
und des Rates vom 26, Februar 2014 zur of ihe Council of 26 February 2014 on the harmonisation
Hamonisierung  der  Rechtsvorschiiflen  der of the faws of the Member Stales relaling fo
Milgledstaaten ~ fiber  die  elektromagnetische electromagnstic compatibifty; Official Joumal of the EU
Vertraglichkeit, Amfsblatt der EU 196, 20/03/20%4, L96, 29/03/2014, p. 79-106
8. 79-106

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

Diese Erklarung bescheinigt die (bereinstimmung mit den genannten This declarafion is an atfestation of conformiy with the indicaled
Richtlinien, st jedech keine Beschaffenhsits- ader Hallbarkeltsgarantie. Directivefs) bul does not imply any guarantea of quality or durabilily.
Dle Sicherheltshinweise der miigelieferien Produktdokumentation sind zu The safely instructions of the accompanying product docum) t@{_ﬂ shall
beachten. be observed. 2 3
S 3
Slamens Akliengesefischaft: Chaleman of the Supervisary Board: Gerhard Cromme; Matizging BOAFT | Jos,?(aess;, Chalrrgka‘ﬁ'f ,réémnf Ch|er Exefiitive
Officer; Raland Busch, Lisa Davis, Klaus Helmrch, Janina Kugsl, Siegfried Russwurm, RaE P omasﬁ ‘Qﬂ,y , 4T,
Regisiered offices: Berlin and Munlch, Germany, Commercial repistries: Berin Charloﬁenbur‘é kHRB 123¢0, Munich, HFgB 6 L\M}’. Reg \\("t ‘5
L AR ARTALS ohig ]
. ] w
EU_DoC_SIPROTEC-4_035-16.docx A ’?/‘,‘ pa
R I

3998







Dis Ubereinstimmung des bezeichneten Produkts mit den The conformity of the designate

'm‘ge provisions of

Vorschriften der angewandten Richélinie(n) wird the applied Directive(s) is"proved by full compliance with the

nachgewiesen durch die volistdndige Einhaltung folgender  following standards / regulations:
Normen [ Vorschriften:

Harmonisierte Normen, sonstige fechnische Normen, Spezifikaticnen /
Harmonised standards, other techrical standards, specifications;

Referanznumraer Ausgabedatum - Referenznummer Ausgabedatum
Refarence number Date of issue Refarence mumber Daleg of issue
EN B0255-27 oo crcvercmnnrrernren 201 i ENBO25528 ooeevrrrccicnirniens 2083

.............................................................................

............................

............................

Unterzeichnet flir und im Namen von/ Signed for and on behaif of

Siemens Aktiengesellschaft

Nuremberg 2018-12-12
Qrt/ place Datum der Aussteliung / Date of fssue

Ha ocHoBaHume 4n.36a an.3 ot 30I1

EU_DoG_SIPROTEC-4_035-16.dacx







Produktbezeichnung: Be ich
Product designation: dering code:

1/O-Box

Feldleitgerat / Bay Conirof Unft
Hochspannungs-Feldieligerét / High-volfage Bay Conirof Unit
Distanzschutz f Distance Protection

Distanzschutz / Distance Protection
Leitungsdifferentialschutz / Line Differential Protection
Leitungsdifferentialschutz / Line Differential Profection
Uberstromzeitschutz | Overcurrent Protection
Oberleitungsschutz / Overhead Contact Line Profection
Maschinenschutz / Generator Protection
Transformatordifferentialschutz / Transformer Differential Protection
Parallelschaltyerét / Paralleling Device
Schaltermanagement-Gerat / Breaker management Relay
Schnellumschaligerat / High Speed Bushar Transfer Device

6MDB1

6MD63

6MD662, MD663, 6MDE64
78A522

7SAB1, 75A63, 7TSAG4
7SD52, 78D53

750810

78J61, 78J62, 75J63, 7SJ64, 7566
758761, 78763

7UMB1, 7TUMB2

7UT612, 7UT613, 7UT63
7VEGT, 7VEG3

7VKB1

7VUB83

U _DoC_SIPROTEC-4,_(35-16.docx
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IIpeelhd om auznuiicky e3ux

Cumenc
Hexnapauys 3a cbLOTBETCTBKUE
Ne 035/16
WaeHTndoukayms Ha npopyxTa: Cepus npogyktu SIPROTEC 4
BX. CrledBatiuTe cTpaHuum
MpoussoguTen: CumeHc AF
Appec: XymGongaiwpace 59

D-80458 Hiopubepr, MNepmanus

Tasn Aeknapauns 3a CLOTBETCTBME Ce W3faBa MMoj OTFOBOPHOCTTA EAWHCTBEHO Ha
Npou3BOZUTERS.

ObekT Ha ropeonicaraTa Aeknapalust e CbOoTBETCTBMETO ¢ PenesaHTHOTO XapMoHnanpaHo
saKoHoAaTencTeo B EBponeitckus chios:

[UpeKTMRa 3a HUCKOTO HaNpeXxeHue

2014/35/EC [lupextusa Ha Esponeiickus napnameHT n Ha Cheeta oT 26 despyapy 2014 no
XapMOHM3UPpAHE Ha 3aKOHOAATENncTBOTO Ha CTPaHWTE-YNeHKW OTHOCHO NYCKaHeTo Ha
nasapa Ha efiekTpuyecko oBopyeade, NpoeKTUpaHo 3a padoTa B onpefensHn rpaHuly Ha
HanpexeHueTo — Oduumanen BecTHUK Ha EC, Op. 96, 29.03.2014, cTp. 357-374

[upektrea 3a EMC

2014/30/EC JupekTuBa Ha Esporielickus napniameHT v Ha CueeTa ot 26 despyapy 2014 no
XapMOMU3MPaHE Ha 3aKOHOAATEnNcTBOTO Ha CTpaHuUTe-YNeHK OTHOGHO eneKkTpoMarHuTHara
cbemMecTumocT — OdulmaneH BecTHuk Ha EC, 6p. 96, 29.03.2014, cTp. 79-106

MpukpeneaHe va CE-mapkupoBKa: 16

Tasu feknapauys e CBUAETENCTRO 3a CLOTBETCTBUE C NocoveHuTe [UPeKTiam, HO He aB
rapaHLui 3a Ka4ecTBo UM TPaRHoCT.

TpsiGBa Aa ce CnaseaT AOoKyMeHTITe o 6e30nNacHoCTTa, CHNPOBOXAALLM NPOAYKTA.
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CuvimeHc

4

CHOTEETCTEHETO HA NOCOYEHWA NDOAYKT ¢ pasnopenbwTe Ha cboTBETHUTE [MpeKTuBK e
OCUTYPEHO YPE3 MbJIHOTO CLOTBETCTBNE ChG GEAHUTE CTaHAAPTYH / HOPMU:

XapMOHUIMPAHN CTAHAAPTH, SPYTN TEXHUHECKN CTaHAapTy, cneuupukalium:

Ped. Ne [laTa Ha usgaeaHe Pedd. Ne Nara Ha nzgasaxe
EN 60255-27 2014 EN 60255-26 2013

Moanuc oT KMeTa Ha:

AxupoHepHo ApyxecTBo CUMEHC

Hiopubepr 12.12.2016

MacTto [ara Ha nsgaeade

[-p KaTepute OpuTd (NOARKEC — He e YeTe) Muxaen KnepuHr (nognuc — He ce 4eTe)
e nognue Mme MoAgnme
[uipekrop YnpasneHue U paaguTue Ha Oupekrop MNponseoncTeo

eKerioaTaUMoHHNA XKUBOT

AnexHocT LOnbxHoCT

Cuimenc
ObosHavYeHne Ha npoayKute:

BflA-xyTiA

CexunoHeH KoHTposiep

CexumoHen xoHTponep 3a BH
OucradimoHHa samra
AucTaHuMoHHa salluTa
AudbepeHiinanya satiuta Ha nuHus
OwucbepeHunanya sawura Ha JinHus

MaxcymarHoToKOBa 3aluTa 78461,

3aliMTa Ha Bb3RYLUHYA KOHTaKTHY NIHAK

3awKTa Ha reHeparopu

TpancdropMatopHa fuepeHumanta saumTa

Mapanenso NpesKkio4BaTENHO YCTPOUCTBO

Pene 3a ynpasneHue Ha NpeKeLCBaYN

EbpaofeiicTBaLo YCTPOMCTRO 3a NPeskioyYBaHe Ha LLnHH

Koa 38 NopBYKv:

6MD61
6MD63
6MD662, 6MD663, 6MD664
7SA522
7SAB1, 7SAB3, 7SA64
78D52, 7SD53
78D610
7S8J62, 78J63, 75J64, 7SJ66
75761, 78763
7UME1, TUMG2
7UT612, 7UT613, 7UTE3
7VEB1, 7VEE3
7VK61

7VUG83
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ODEKAAPAUUA

ye npeanoxeHoTo obopyaBaHe B NpolgdypaTa oTroBaps Ha MUHMMANHUTE TEXHUHeCK! M3VNCKBaHNA Ha
Branoxurens, nocodexn & Tabnuta 7

Jonynognuncatust ARTon VisaHos Vinves, B Ka4eCcTBOTO MU Ha npeacTasnasall MU 23" EQOA,
y4aCTHWK 8 Npoliefypa 3a Bhanarate Ha ofLLecTBEHa NOPBLUKA C NpeaMeT: JMopnepHusauus (petpothut)
Ha BbL3NoBN paanpeaenuTenty cranyun 20 (10) KV 1 narpadkaaHe Ha sepir Ha Tenemexaruka, ped. Ne
PPD 18-103, OGocoBesna noauims Ne 2: MogepHusaLua (petpochuT /ApoekTnpaHe, pexoHCTPYKLINA,
LOCTABKA Y MOHTAX HA MalLKY 1 CEOPBKEHUA, NOATOTOBKA 1 BbBEXAEHE B excnnoatauus/) Ha Bb-3M0BU
pasnpeaenyurentyn cranuum 20 (10) KV 1 narpaNaaHe Ha BepUri Ha TenemexaHnka B perioH peruoH
JIepHMK - KiocTeHaun' W permoH JBnaroesrpag’

ODEKNTAPWUPAM, YE:

Y& NPEANOKEHOTO OT Hac obopy/ABaHe B NPOLEAYpaTa, OTrOBAPA HA MUHKMANHWTE TeXHUHEeCKN
naucKBanus Ha Branowutena za CTAHIAPT HA MATEPWATIA 3A MOCOYHA LUMOPOBA SALLNTA 3A
Bh3AYLHN ¥ KABENHW ENEKTPONPOBOAHN NUHIAN CP. H., nocoderw B Tabnuua 7, KaKkTo cneaga:

XapaKkTepucTHKM Ha paBoTHaTa cpeda:
5 e s e

TOWHOC

1. MscTo Ra MoHTHpaHe Ha zaxputo

2. MakcusmanHa TemnepaTypa Ha okonHara cpefa o + 55°C

3. MuHKumansa TeMnepatypa Ha oxonsdara cpefa Munye 20°C

4. Hagmopcka BUCOMMHA Ao 1000 m

5. OTHOCUTENHA BREXHOCT Oo 90% npw 20°C

€TpU Ha eNlekTpuecKara pasnpegenyTenHa mpexa:

. 3aseMaABaHe HA 3BE3QHUA LEHTBLP

1. HoMuHanHK® HanpeXxeHus 10 000V 20 000 V
2, Makcumanin paboTHY HanpemeHns 12 000 V 24 000 V
3. HomuHanHa YyectoTa 50 Hz

4, Bpoii ka dasute 3

5

Tpes aKkTUBHC CHNPOTUENEHNE

OB TeXHNYECKN NapameTpy, XapaKTepucTUKU W Ap. AaHHU 33 NOCOuYHa UugpoRa samura 3a
Eb3AYWHM 1 KabenHu enexTponpoBOgHM nuHuu Cp.H., 3a kouTO Y4acTHUKLT AeKnapupa, ue
NpennoXeHoTo oT Hero obopyaBate OTTOBAPA HA NOCOYEHNTE MYUHVMAIHU TEXHWHECKN M3NCKBAHWA

Ha BbanoxuTtens, focoyeHu B Tabnuara no-gorny.

éﬁ'éﬂéﬁpiﬁﬁbﬁk?éﬁﬁﬁuﬁ ,

 MitHWMaNHW TeXHUYecKki UINCKBaHNS

M. 3auWT ¥ ABTOMATHKA; - i

C HEe3aBUCHM OT TOKA XapaKrepucTuxi

TpubasHa ABycTbNanHa MakcUMan+oTOKOBa 3atinTa

Oa

TputhasHa egHocrbnanta GbpaoaeiicTealla TOKORA
OTCEYKa C He3aBUCUMi OT TOKS XapaKTepUCTUKN

Oa

TpuchasHa fBycTbNanHa TOKOBA 3eMHa 3almTa ¢
HB33BNCHMK OT TOKA XapakTepHUCTUKY

Na

- ABTOMAETUYHO NOBTOPHO BXIoYBaHE (ATTB)

Aa o 1

33 3eMHa 3awuTa, PesyNTaTHWR 3eMeH TOoK Aa ce
usyncnaea ot L|3, kKaTo B CHOTBETHNA i TOKOB BXOA
moxe Jga Obde  npucheauHeH KaKTo  TOKOB
Tpancthopmatop Tun ,SEPAHTI”, Taka v dunTep 32
« | ToxoBE C HYNEBa NOCNENoBATENHOCT, M3MBAHEH Hpes
TpU chasHu TOKOBM TpaHcdopmatopu. HaumneT Ha
ApucheanHsBaHeTo Ha L3 3a oTuuTaHe Ha ToKoBeTe
Ha 3eMHO CbemuHedue fga ce  onpegens
VHAMBUAYANHO 38 BCEKW KOHKDETEH criyyail.

Na
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“Nefe im0 o L TapameTbp/xapaktephcTitka © L MuHMManiy TeXsuieck nanckEanun. l
B xa egMa OT 3JaLMTHUTE MYHKUMK, KOUTO ca Sl
/jerpmpaﬁw B 8/iHa 3a4MTA [a & C BbEMOXHOCT 38 i
YiaBengane oT gelicTene, HE3ABNCUMO OT BpyruTe.

C}A(S Aa  MMa BB3MOKHOCT 3@ Ch3gasaHe o
NoASBPKEHE Ha MUHUMYM ABa Habopa oT HacTpoliku
;T 1 KOHChUTYpauum, xouto moraT ga ce usbupar Ra
AVMCTaHLUMOHHO WK OT MACTOTO Ha KCrnnoaTaumna,
_ | BawmTuTe Aa CReANT U CUTHANM3NParT 3a BL3HNKBaHe fla
Ha HECUMETPHUMEH PEXUM.
Beudkm 3aluTv Tpabsa aa npuTexasat ceobogHo
nporpamupyemy:  Uudposi  BXOLOBE, U3XOAM M
- | cmeToonogHa VHAWKAUWA, KaKTO M Bb3MOXHOCT 33 Oa
safasaHe Ha MPogbMKUTENHOCTTa Ha MMiynAca 3a
M3KoYBaHe 3a BcekW LhpOB Maxog No OTOenHo,
Aa e ocurypeHa apapuilHa curkanuaauus npu
- HeusnbHeHa KOMaHAs, NoAaBaHe Ha Hepa3spelueHu Ha
KOMaHOM W JDYTH.
L3 TpAbRa pa wmat 2 Husa Ha JOCTBI, peanunsupanm
C naponu W ga nossonmBat. - notpebutencka
HacTpolika Ha KOMYHMKauuATa oT MACTO(OT nivues
) nakern) WnNKM OMCTaHUMOHHO(OT nUUeB naden, ¢ 1
NPEHOCHM KOMMOTBP ¥ ANCTAHUNOHHO). a
- noTpeBuTencka HacTpoiika Ha saluTruTe hyHKUMK,
KoHDUrypupaie M TecTBaHe OT MACTO (0T fMues
naden, ¢ NPeHOCUM KOMNIOTEP 1 ANCTEHLIMOHHO).
Mpu oTnagaxe Ha 3axpaHBaMeTo fa ce sanassat
- BbEeASHNTE HacTpollky, KoHMUrypauun, asapuiiHaTa Ha
¥ apxvBHaTa uHdopmalum,
_ |Koutpon Ha 6pos u BUJa Ha USKIOYBAHWATA Ha Na
ApeKbCBaYUTE.
Bceku 2anuc B perucTbpa Ha  aBapuiiHa
vHbOopMaLKs, 43 CbABPHA ACTPOHOMUYECKO BpeMe U
MBNHW  [aWHK,  Xapaktepuawpatyn  cvbutmerto.
- PernctpatopbT Ha asapuiiHa wHpopmMauvs ja Aa
ocurypsea 1 ocuunorpachta uHhopmauusa ¢ eTopun
W MpeaucTopua 3a 3aAsfeH BpeMesi WHTepBan 3a
perncTpupato cebutie.
Boyuky zalut TpaGea ga npuTeMaBart srpaped
|.CD/LED-gucnineld 3a busyanusupaHe Ha TeKyulo
- uaMepBannTe eeKTUBHI CTORHOCTY (Moayn 1 asa) Aa
Ha BCEKW OT aHaMNOroBUTE BXOAOBE Ha YCTPORCTBOTO
1 apapuiiiara nidopmanus.
Boaka salguta  da  OpwTexasa  CTEHBApTeH
nHTepgeitc 3a komyHukauus no Ethernet, RS-485,
cTaHaapteH uHTepdelic 3a  KOMyHMKauus  C
nepcoHaneH KOMMIOTBP, HeobXoqum npu la
OCLLIECTBABEHE Ha (YHKUMM nNo  HacTpoilka,
KOMbUrypypate W Wa34UTaHE Ha pervcTpupada oT
salMTaTa WHgopmalus 1 CbHOTBETHO NporpamHo
ocurypsaBsaHe,
KomyHnKaumoHHNA nkTepdeiic 3a spbaka ¢ RTU pa {
ce CuMTa KaTo HepasgenHa uact oT L3 a
KomyHukaunoHkus nHtepdeiic fa uma cBeTognoaHa a
WMHANKALWA 33 pexuma Ha paboTa.
13 Tpsbea fa BKNIOYEA CUCTEMA 32 CAMOKOHTPON U ' \/
- CcamMogNarHocTuka, BRIHOMUTENHO " Ha | Oa
KOMYHUKaUMIKTE C BBTPSLLHM M BBHILHK noTpebuteny.

[la ce ocwrypy BBL3MOMHOCT 3& IUyHTUWpaHe Ha {\\\

- |TokoBMTE BEpUrM W NPKCHEAWHABAHE Ha BbHLLHA Na -
MBMEPRATENHA TEXHUKA HA MarpajieHuTe Knemopeau,

oT24 00220VDC +20% 1220 VAC &

2. HomuHanHo onepaTtuBHO HanpeXeHwe 20 %
3. Bydep Ha saxpaHBaHeTo < 50 ms
4. KoHeymayua Ha sawuwrarTa fnpm In 2 = 0.3 VA
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e [lapameTsbp/xapaKkrepuciuka . ol S| MURMMANEN TeXHUYECKK 3vcKBaAua
5, HomMuHaner 1ok, In 5A A s
BUHTOBM {NeMK NOSEONABALL]

NPUCHEAUHABAHE Ha MEJHI PORO,
6. Kr Ha TOK on Be
eMmiA Ha TOKOBI 1 ONEPATUBHI BEpirt knac 1, ChG cedeHne mexay 1,5Mm? u 4
mm2 (C-reneH Ha saw rmm/lP/ZO)
7.7 |Nnues nanén: ~

Hanuane wa LCD/LED ,qwcrlnem i cse’rop,wo,qna
VHBMKALMA Ha NUUEeBVs MaHen 3a MHeMOocxema,
sapaBoTBaHe, W3KIIO4YBAHE, HEW3NPaBHOCT HA I
saumrtata w Ap.(AucnneaTt TpsGea pa Gwae AcHO a
YeTWM NpU  BCUMYKA  BBAMOXHW  YCNOBMA  HA
OCBETREHYE B NOMELIERVeTO, JOPY NP MhIieH Mpak).
Bpoft Ha CBETOAMOAHNTE WHAWKATOPY C BLaMOKHOCT
3a MUralya MHAMKALUWA W Harvkue Ha gea ussaTa npn

- 2
npomaHa Ha ChCTORHNETO, 3eneH-4epBeH 8
{nporpamupyemm}.
_ 3asoacKn nporpamupani CBETOZNOAN 3a >0

cueTeaHKUeTo Ha Li3.

BuayanuaupaHe Ha gucnnes Ha napameTpure 3a
- |nactpoiika u Ha TexkywuTe W apxuBupaHu AaHHN OT Ja
paboTtaTa Ha sawuTara.

Hanwdve Ha KnaBuaTypa 3a BUIYanMsWpaHe Ha
yHchopmauus or pabortata Ha YCTPOUCTBOTO, 3a

- HacTPOMKa ¥ KOHUIypUpaHe W 3a ynpaerexue Ha fa
npexscBaya.
- CTeneH Ha 3atUKMTa Ha nmuea naHen 2 1P b4
8. Komyrmnkagui: ' : S ' R

Hanuuve Ha cran,qapTeH MHTepcpemc U [pOTOKON
curnacHo MODBUS TCP/IP u IEC 61850 wnwu

QKBUBAMNEHTM 2a ONTWUYHA WM KKYHE Bpb3Ka- © BAC EN 61850,
- |nokanna mpexa za npepasate Ha UHcopMaUnA OT MODBUS TPCHP
AHEBHWKA Ha CbBUTUS K OT aBapuitiua perncTpaTop UNY eKBUBATIEHTH
W 3a ynpaeneHWe Ha CUMOBOTO  KOMYTURALYO
YCTPONCTBO.
Aocten or PC 1 o7 cobcTeerara knasuatypa o
- NpOMSAHa Ha HAacTPOAKKTE 1 Ha BIPaASHUTE 3aLUTHN Ha

¥ KOMYHUWKALIMOHHIK OYHRLMN.
Oocten or PC u ot cofcreeHata knaeuatypa A0

- a
APOMSAHA Ha KoHUrypaLmaTa. a
_ Hanwume Ha cTaHaapTeH uHTepdpelic Ha nuueBus fla
naHen 3a BPL3Ka C NPSHOCHM KOMNIBTHP.

Hanuyne Ha cMeHsieMa napona 3a pasnu4HuTe Huea
Ha AOCTBLN 40 SAHHUTE 33 HACTPORKUTE Ha: Ia
- KOMYHUKaLMOHHY chyHKkumm Ha Li3;

- 33NTHN yHKLKK Ha 13.

Bydepupane Ha uHgoOpMauusita npu nospena B

" | xomynukaummTe. fRa
‘9. - jPerucTparopu; ' - o ]

_ Hanuume Ha yHKLMA “pemmpa‘rop Ha cwbuTua" fla
{fault recorder).

_ | TouHOCT Ha 3anuca Npu perncipupaHe Ha cxeutid. z1ms - /
Epoii ¥ ChAbPKAHNG HA PerncTpupatiTe cubutng - i

- By zapaborunata  satyuTa, BiWA  HE8  KbCOTO 210 ;
cheauHedke, AaTa/speme,

3 Hanvue Ha DyHKUMs ,a@sapueH permcTpatop” [ia 5 /
(disturbance recorder). o

- 1 CKOpOCT Ha CraHupaHe. 1000 Hz N\ .

3 Ofem Ha Oydepa 3a peructpupaHe Ha asapiitHi > 155 {
cuBrThA, -
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* MunMMantm TeXHitMeckn Mﬁﬁua

o Ne - oY NapaMeTbp/xapakTepucTiRa, vt
a) COBTYepLT 3a napamMeTpUsaLMLaa’e
focnenHa Bepcud M {aEaiiceT)
BeznnatH tienauu).B
noTpeGuTenckaTa cn 4acT, 4a € HamenHo
LOKYMEHTMPAH 1 Taka CTPYKTYPUPaH, Y&
[a MOXKe [4a Ce MPOMEHAT 1 AobassT
6bp30 HOBM dyHKLINK.

6) HagrpawgareTo (upgrade) v
ofxoeseaHeTo {Update) Ha codTyepsT
{firmware) Ha L{3 ce npegocTass Ha
BnanoxMTens 623nNnaTHo 3a CPoKa Ha
ekcnnoarauyus Ha Li3.

g) LI3 TpabBea Aa NO3BONABET TECTBAHE U
oBcnyXeaHe Ha OTASNHM NoKanhu
ycTpoiicTsa Ges na ce nosnuaea
pafoTaTa Ha ocraanure. VanuTeaxeto
Ha SBOVHHUTE BXOLOBE U U3XOOU He
TpAbBa 4a Npeavssukea 3aryba nau
NpOMAHA Ha AaHHK OT BXOAA UMK KbM
waxoma, KoiTo ce Tectsa. L3 npu Tesn
npofu He Tpabea Aa crapTipa nnn
pecTapTVpa CBOATa BLTPELLHA NOTKa,
HUTO Aa C& OTPAa3sM Ha AaHHWUTE, KOUTO ca
apxuBupaHn B Hes.

r} CotbryepsT Ha L3 Tpatiea aa
WanbNHABA OCHOBHO chegrsuTe dyHKUmU:
e ynpapneHyue 1 BNOKUPOBKK Ha
10. | CodpTyep iozlaﬁ,qm KbM chomzon’roaoro

oBopyaBaHe TVN Ha 3aLuTaTa,

e CWFHanuUaupaHe W apxusupaHde Ha
CLCTORHKUETO HA
EMCOKOBOIITOBCTO OCOPYABAHE,

« NsMepBaHe Ha BHanoTOBK
BEMWYMHK OT MaMepBaTentnTe
TpaHcthopMaTopi KoM
CHOTBETHWTE NPUCHEIUHEHUNR,

s  W3YUCHABaHE Ha aHanoroBu
BEAUYUHY;

o apxusupaHe, obpaboTka u
BU3yanusupaHe Ha GaHHn oT
apapuitHuTe perncTpaTopy,

e HacTpolKa U KoHdhurypupaHe Ha
BCAKA 3aLLMTHA DYHKUNWA,

s HacTpoilka ¥ KoHturypupaHe Ha
KOMYHUKSLMOHHUS: HTEepdeiic,

e CbxpatapaHe Ha CbHOUTUA
W3MepeHK aHanoroBk CTORHOCTH,

s noagbpwade Ha 6asa fasHw,
BL3MOKHOCT 38 KOHMUrypupaHe u
aa noTpeBuTencko AeduHupane
Ha pasnu4Hi BUAOBE Cnpark;

e CAMOTECTBaHe U
camoanarsocTika Ha L13;

s MOfenupaHe v cuMynauus.

a) U3 Tpabea Aa ca narpanern kago
cucTema 3a srpaxaate B 197 pamka H
1. | MouTax WKach ¥ [a npuTexXasar by

HE3aBNCUMOCT OT BBHILUHK
BNEKTPOMArHUTHYA BIvsHNG. |

R
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.- MNapamerbp/xapakTepuctuka . = | Mvsnmanauin TeXHWUECKIEYIPCKBARMA'

i
6) Mpu KoHKpeTHA sanBKada S BBAMENEH
cHeaHus MOHTaN. HEASH MOHTEK TUR
Panel surfa aH MOHTaX TWN
Flush/Rack Mounted.

g) Beuuku onepaluy TpsGea Aa ce
K3BLPLIBAT OT SIMLEBATa YacT, KaTo He
Tpsbea ga e Heobxo4um AOCTLN
OTCTpaHn.

Mapkupoekata Tpabea aa 6vae
HagenaHo W TpallHo HaKeceHa, TUITLT,
HOMUHANHYTE AaHHKN, CepueH Homep,
xappyepha % cotbTyepHa Bepeus Ha U3
Tpsbea Aa GbAAT MapKkUpaHy B DyKBEHO-
uncbpos sua. Boudkn KneMopeau, Kiemi,
nnaTky, cnotose W T.H. Tpabea fa Gvaat
ACHO MapkupaHu. OBukHoseHN
camosanenBaLin CTiKep He ca
LONYCTUMU,

a) NogxoAdila onaxkoska npeanaseatua or
MexaHu4HK nospegn ¥ aTmocdiepHu
BAVIAHKS NPY TPEHCNOPT U ChXpaHeHue,
6) Brpxy onakoekata TpabBea Aa uma
©THKeT, CbAbPKALY cllefHarTa
rrchopmalina;

13. |OnakoBeka s HaXMeHoBaHWeTO W/KNK NOroTo Ha

Npou3sOaUTENS,

TUM Ha 3aUTaTE,
cepuer Homep;

[laTa Ha NPOoU3BOACTRO;
¢Tpata Ha NPOW3BOACTEO;
oBujo Terno, kg.

- NuuenanpaH noTpebutenciu coptyep, ¢
min 5 Geannathy NuUeHsun) n xaben 3a
BP'b3KA Ha 3aLUMTATA CBC NPEHOCUM
KOMMIOTBR{(MNIA APYro TEXHUYECKo

14. | OxomrnexToska peLUeHWe), KaKTo i 4pyri akcecoaph B
38BMCUMOCT OT YKa3aHuaTa Ha
RPOUZBOANTENS.

- CnuckK Ha aapecuTe, cbrnacHo T.6.5 or
: Tabnvua 6
15, | MpoekTHa eKCnroaTaUnoHHa AwNroTpaitocT, rog. 2 20 rognHi

12. | MapxvpoBka

TexHUYecky AaHHY 32 nocoyHa uudpoBa 3anTa 3a BBIAYWHA # kabenHW eReKTPONPOBOSHN NIMHAN
Cp.H., 3a KouTO YYacTHMKBLT fAeknapupa, 4Ye npeariokeRoTo OT HEro obopynBaHe oTroBapsA Ha
IOCOMEHUTE MUHUMANHN TEXHUYeCKN U3UCKBaHMA HAa Bbanoxutens, nocoyeHd B rabnuuaTta fio-

aony:
ks MuHMMaTHY TeXHUY
1. | [JBOvdHYM M3Xoau: e - / -
oT 24 10 220 VDC £ 20% n 220 V
- HomuHanHo paBoTHO RanpexeHne Ha U3XOAHUTE KOHTaKTY AC # 20 %
| Bonyctum ToK Npu OTBAPAHE Ha koHTaxTuTe ripu L/R<40ms (npw >01A
220V AC) -

- Tpaex AONYCTU TOK Npe3 3aTBOPEeH KOHTaKT {npu 220V AC) 25A
) ‘]f\%a;fmrpaea AOMYCTUM TOK Npes 3aTBOPeH KOHTaKT (npu 220V > 30 A 3a 4
~ | Bpo nporpamupyemm axoau 27 N\J

2. - | ARanoroBy BXogoee: i TTTE T L L - SN

2.1 | ToroBW EXOmOBS . - - - . v NS
- Bpoit TokoRK BXOZoBE — ia, Ib, I, 3lo 4
- HomuHaneH Tok 5A
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TepMn4HO NpeToBapBaHe B TOKOBIUTE BEPUTHA:

A
LE /

¢ TpaiHo / 4 |n noCrosH
o 3aldls 30 In
e 3ails 100 In
[nHamuuno npeTopapeatesale T 250 In
HanpexeHoBy BXOAORE - -
Bpoit HanpexeHoBK BXxogose — Ua, Ub Uc 3Uo 4
- |HomunanHo dasHo HanpexerRne 100/3 V
- JonycTUMO NposBIMKMTENHO NpeToBapBaHe 2 Un
- VisMepBary 1 na4ncneHn BeNUYUHM -
- -ba3oen Tokose K 3lo 4
- -bazosn HanpeXeHua ¥ Hanpexexue 3Uo 4
~ | ~JluxeiHn Hanpexerus 3
- |-AxTvBHa MOLHOCT K €HEPTMA G NOCoKa {a
- | -PeakTuBHa MOLIHOCT W &HEPrA C NOCOKa Ha
- TTunHa MOLHOCT W eHepriA Ha
- -Cos @ - xanaunTiBen, UHQYKTUBEH fla
- |-MecroTa Aa
) fpelika npyw namepeaHe Ha edeKTWBHUTE CTOAHOCTH Ha | B -
avanasosa of 0.1-1.2 In B % OT U3Meperara CTOMHOCT
) (pewsxa npu vamepeaHe Ha edeKTUBHUTE CTOMHOCTM Ha Us > 1
avanasona o7 0.8-1.2 Un B % oT uameperarta cTofiHoCT
3 Mpeluka npy naumucnerne Ha P, Q, S B guanasona 0.1- 1 Inwn 0.8- > 1
1.2 Un B % OT uamepeHaTa CTONHOCT
2 1

I pelka npu MamepBaHe H& eHeprm;l

A

=37 | NBOWYHW BXOZOBE: S o
0T24,q0220VDC:I:20%m
- HoMWHaNHO 3axPaHBallo HanpexeHue 290 V AC % 20 %
- Bpoi nporpaMupyemu onp,oae =12
4. DYHKUMOHATNHW U3MCKBaHUA. '
_ | TpudpasHa MakcumMankoTOKORa 3amma (MTB) C He3aBNCUMO OT fa
TOXa 38KbCHEHKE
- Hanwuve Ha Ase CTLNana no ToK U No Bpene Ra
_ BvpaopeficTere Ha 3allKTaTa ¢ BRIKIHYEHO BpeMe Ha uuchposus <35 ms
naxon
} TpucbasHa Ttokoma sawura (TO) ¢ HesaBucMMO OT TOKa [a
3aKbCHEHWE
- Hanuune Ha ABe cThiiana no TOK M Mo Bpeme Ha
) BbpaofelicTBlie Ha 3aluMTaTa C BRIIIUYEHO BpemMe Ha L poBus <35 ms
Maxoa
Tokosa 3eMta 3almTa (T33), C HesaBucuMmo OT Toka 3abasske,
- laa MpeMa CpeAHO HanpexeHue, 3a3eMeHa npes  aKTUBHO Aa
CBNPOTUBNEHNE
- Hanuqve Ha YeTMPU CThOENE N0 TOK ¥ N0 Bpeme Aa /]
BLp3ojelicTBie Ha 3aLIMTATA C BKINIOYEHO BpeMe Ha undposua /
- £3b5ms
WaxXoa
- Inrush thyHKUMA N BTOPW XapMOoHKMK Br10XMpoBKa NO II xapmoawu La [ ]
4.1 |Hacrpoixa Ha BpeMepeneTara sa MT3: e i
0,1+25In
- [[inanason Ha HacTpoiika fo TOK Kbl CbOTBETHUTE CThNana oThIKa 0,04 vm s
JAuanasod Ha HacTpoiika Ha BpemepeneTara KbM ChbOTBeTHUTE 0,00+60,00 s
" |ervnana che cThnka 0,01
4.2 |Hacrpoiika na spemepenerara 3a TO: o=
- JinanazoH Ha HacTpoiika No TOK KbM ChOTBETHUTE CThiana 0,1+12,5 In v
cronka 0,01 ok = .
‘4.3 1Hacrpolka ka spevepenetara 3a 133;. ' Cee ,
- | [vanasoH Ha HacTPOMKa NO TOK KbM CBLOTBETHUTE CThNANa 0,05+25 In
. cTemxa 0,01 uny =
Jvanasod Ha HacTpolka Ha BpemepeneTara KeM CLOTBETHUTE 0,00+60,00 s
" |crenana cwe crbnka 0,01
5. | TpidasHo ANB . 7 Da
- KparHocT Ha ATB =3
- MyckaHe H#a ANB - oT BbToewHa P3 WK OT HeCLOTBETCTBUE Ha
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) Brioknpate Ha ATIB OT BbHLUHM KOHTAKTM ¥ OT BBTPELHN fla
noriyecky npomeHsney ( 3apelicteade Ha TO) u Ap.

| Hanuuue na BrpajieH 4acoBHUK (acTponomudHo Bpeme) AMIT fla \
Yac: MUK CEKMMINCEK 1 BEIMOKHOCT 38 CMHXPOHN3aLNA. -

| BbamoxHocT 3a fedhutnpake Ha noseve OT GAUR KOMMNEKT I % )
Hactpoiiky Ha L3,

Ha ocHoBaHue 4n.36a an.3 ot
30

Hata 15.12.2018r,
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KOMYHUKALIUA HA LIS U
KOHTPONEPU C RTU







ODEKNAPAUWA

ye NpednoxeHoTo oBopysabade B8 npolesypata OTroBaps Ha MUHAMANHWTE TEXHWYECKNU 3NCKBaHNA Ha

Branoxutens, nocoyeru s Tabnuya 8

DonynognucaiuaT AHToH MBaHos Mnnee, B Ka4eCTBOTO MK Ha npefcTasnasay MU 23" EOOS,
Y4acTHUK B MpoLeaypa 3a BbanaraHe Ha OBLIECTBeHa nopbuka C Npeamer. ,MonepHuaauma {petpothut)
Ha Bbanosi pasnpeaenuTeniu craHum 20 (10) KV v narpaxkaane Ha BepUrk Ha Tenemexaqia, pech. Ne
PPD 18-103, OBocoBena noanuna Ne 2: MogepHusauua (peTpoduT /npoekTipane, PeKOHCTPYKUNA,
AOCTaBKA 1 MOHTZ)K Ha MaLLMHN 1 COPBMEHNs, NOArOTOBKa N BbBEXAaHe B ekcnnoaTauns/) Ha BL3N0BU
pasnpegenvTentu cratuvm 20 (10) KV n narpaxaaHe Ha Bepuri Ha TenemexaHuka B peruo paruoH
Jlepuuk - Kioctenaun®' n periou JBnaroesrpag’

ye NpegnoNeHoTo oT Hac ofop

OEKNAPWPAWM, 4E:

ynBane B npoeuegypata, OTroBaps Ha MURUManHuTe TeXHU4eCKn

Y3NCKBEHWA Ha Branoxurens KbM KOMYHUKALIMA HA L3 K KOHTPOJIEP C RTU., nocoyeHu B
Tabnvua 8, kKaKTo cneaea:

Bcska salliTa 14 KOHTpONep 4a NpUTexasa crasaapred untepdeiic 3a
xomyHukaLma no Ethernet, RS-485 nnn onTuuet UHTeptelic, CTaRAapTeH

1. uHTepelic 3a KOMYHWKAUMA C MepcoHaneH KOMMOTBP W CBOTBETHO fla
APOrPaMHO oCUrypsBaHE.
_ | KomyHukauuATa mMexay RTU # L3, uypes onTuueH uHTepdeic ce fla
ocwitectensa ¢ HFBR-4516Z connector .
_ | KomyHukaupsTa  mexay RTU u 13, upez deTupunposcgHa a
[LBYNpoBOaHa mpexa RS-485 ce ocbulecTsAsa G RJ-45.
_ | KomyHukauuaTa mexay L13 1 nepcoHarieH KOMRIOTb Cé OChLIecTBABA C fia
USB noprt.
KomyHukaLmoHHUs uHTepdeiic sa BpB3Ka © RTU pa ce cuuUta Kato
- |Hepasgenna uact ot L{3. KomyHukauwowHus uHTepdeiic Aa uma Ha
CBETOAMOAHA UHAMKAUMS 32 peXxuMa Ha paboTa.
2 L3 rpsbea na Br10YBa CUCTEMA 33 CAMOKOHTPOST ¥ CaMoanarHocTuka, fia
* | Ha KomyHWKaLUUTE C BLTPELIHN U BBHLHW noTpetuten.
3 Hanuuve Ha cMeHsema napona 3a JOCTHA A0 AaHHUTe 38 HacTpoukuTe fla
* | Ha komyHuKaUmMoHHuTe yHKLMY.
Hanvuve na craHgapTeH vHTepdieiic w npotokon chrnacko MODBUS
4. [ TCPIIP v IEC 61850 no »w4yHa Bpb3Ka C fOKanHa mpexa sa npejapate Na
Ha yhdbopmauraTa .
5. MoTpebuTencka HacTpoilka Ha KoMyHWKauusTa no KOMYHUKALMOHEH | _
: NPOTOKON: Ll . R o
florpeburencka
Mpw OCHLUECTBAREHE Ha KOMYHNKALMsTa 1O KOMYHUKALKOHEH NpoToKon HacTpoitka Ha IP aapec
" | cwrnacro BAC EN 61850-5 wa iy (U3 u
KOHTpOREP)
Morpeburencka
Mpy oCBLLIECTBABAHS HA KOMYHUKALMATA NO KOMYHUKaLWOHEeH NpoToKkon HacTpouka Ha
" | ctrnacHo MODBUS TCP/IP ' MODBUS server.,
agpec Ha LY (LIS v
KOHTRORNEP)
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6. |MpepaeaHe Ha QaHHK

AIpecuTe Ha BCKIKK
LMPOBM BXOL0BE,
LmchpoBy naxoam,
aHanoToBY BXOO0BE U
M3UMCNEH N aHarorosy
BEMWYKKHY NO
CBHOTBETHUAT
KOMYHUKaLMOHEH
npOTOKON

Jarta 15.12.2018 1.

Ha ocHoBaHue 4n.36a an.3 ot
300N
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LES PASMIPEQENEHWVE BLIIFAPUA" Al

. flocmass ce 8 KoMnnexKkma
7 Ha mexru4yecKkomo
: ’ npednoxerue

OBFPA3EL

OEKNAPALINSA
2a npnemMmaHe Ha ycnoeuaTa B NpoeKTa Ha Joreesop

Honynognucanuat  AHton  MsaHos WnueB B  Ka4ecTBOTC MKW Ha  npeacrasnABaly
“MUIM 23* EOOJ] (wmeto Ha ydacthvka), YYacTHUK B ofljecTeHa nopwHka ¢ npeamer:MogepHusaiyus
(peTpodbuT) Ha BB3NOBY pasnpeaenuTendn cTaHumn 20 (10) KV n nsrpaxkpaxe Ha Bepuryt Ha Tenemexaxiuka,
pecd. Ne PPD 18-103, obocobena nosuumua Ne 2 Mogpepruzanuua {perpoduT MpoekTUpaHe,
PeKOHCTPYKUMs, JOCTABKA M MOHTaX Ha MalMHM W CLOPBLKEHWA, NMOAroTORKA U BLBEKAaHe B
excnnoartauus/) Ha BL3NOBW pasnpefenutentu craHuuu 20 (10) KV 1 uarpaxpaHe Ha Bepuru Ha

TenemexaHuKa B permoH peruoH ,flepuuk - Kioctenavn® u peruod ,Bnaroesrpag” (rocousa ce Ne u
HaumeHoeaHue Ha oBocoBeHama HoauLUs)

AEKNTAPWUPAM, YE:

1. MNpuenmam ycrnosmsiTa B NpoekTa Ha OOroBop, NPUNOXKEH B JOKYMEHTaLUATa 38 y4acTue.

2.Cem uHcopmupaH, ve BbanoixuTensT (BKIIOYWMTENHO 4Pe3 HErOBWA NOMOLUSH Oprad, a WMeHHO
HasHaueHaTa 3a NpoBexaaHe Ha NpoleAyparta OUeHuTenHa Komucus) e obpabotBa W cbXpaHaea
AVYHATE MU SaMHM, NOCOMEHW B HaCToAlWaTa Geknapauud, B Ka4ecTsoTo MK Ha npejcrasnsBall
APYKECTBOTO, 33 LenuTe Ha NPOBEXAaHE Ha NPOLeypaTa 3a CKIloYBaHe Ha PAMKOBO CriopasyMenue, KaTo
38 LenTa We npeanpueme BCHYkW HeoBXxoaumMu croped AeiicTsalaTa HopmatusHa ypeada mMepiu 3a
3alKTa Ha TMYHUTE MU QaHHY,

41Ha ocHoBaHue 4n.36a an.3 or
300N

[ata 14.12.2018 r.

Pethapeurten Ne PPD18-103 111
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/ "UE3 PASMPEJENEHNE EBATAPUS Al -
i

,sﬁf:’/

rnocmass ¢e 8 KoMIiekma Ha
mexXHUYecKomo npednoxeHue

OBPA3ElS

AEKNAPALWNA
38 CpOKa Ha BaNWAHOCT Ha othepTarTa
Honynoanncaninar AHTOH lMiBaHoB HsineB,
(coBemeeno, BaujuHe, haMunHo ume)
B KEUeCcTBOTO MU Ha Ynpaeuren
: (rocovsa ce dmvKHoCMIME}

Ha T “MAT 23" EOOQ,

{nccoYeme HAUMEHOBAHUBIMO HA y4aCmHIKE)

YY4aCTHUK B Npoledypa 3a Bb3narale Ha oBiecTBEeHa Nopbuka C NpeaMeT: ¢ npeameT. MoaepHusauma
(peTpochuT) Ha BB3MOBYM PasnpeaenuTentu crasuun 20 (10) KV n narpaxaare Ha BepUrit Ha Tenemexanuka,
ped. Ne PPD 18-103,

(HauMeHo8aHUe Ha NopLYKama)

O6ocobena nozuuua Ne 2: Mopeprusauun (peTpodut /npoekTupare, PeKOHCTPYKLNSA, AOoCTaBKa 1
MOHTK HA MALIKKN ¥ CLOPBKEHNS, NOATOTOBKa M BbBEXIaHe B eKcrioaTauusi/) Ha Bb3Nosy
pasnpegenutentu ctatumu 20 (10) KV ¥ usrpaxaate Ha Bepurit Ha Tenemexahuka B peroH peruoH
LNepHuk - Kioctengun® w peroH ,Braroesrpan”

(nocoysa ce Ne u HaumeHosaHue Ha obocobenama flo3uUUA)

OJEKNAPUPAM,UE

C nogasaHe Ha ocepTaTa 3a yuacTie B o6LLeCTBEHATA FOPBYKa, HaNPaBeHUTe OT HAC NPeAnoXeHus 1
N0eTK aHTaXNUMeHTH ca BaniaHn 3a 8- mecevHna CDOK, AQCoYEeH B 06HEHEHM8TO, CHUTAHO OT KpalﬁHMﬂ CpoK
3a nogasaHe Ha odepTuTe.

Cum uHchopmupaH, Ye BobanoxurensT (BKAIMUTENHO ‘pe3 HEroBKA MOMOLMEH opraH, @ MMERHO
HasHAUEHATa 3@ NPOBEMN(I@He Ha npouepypaTa OLeHWTeNHa komucus) we obpaboTea W CbxpaHasa
MWYHMTE MY [QaHHW, NOCOYeHU B HacTosliaTa Aeknapauus, B KadecTBOTO MW Ha npeAcTasnsasaly
APYKECTBOTO, 3a LieNNTe Ha NPOBEXaHe Ha NpoUeAypara 3a CKIioHBaHe Ha PAMKOBO COPAsyMeHue, Kato
aa uenTa e npeanpueme BowMKM HeoBxoaumu criopel AelicTsaluata HopmaTiBHa ypeaBa mepky 3a
3BLUMTA HA NINHHUTS MU A8HHU.

Ha ocHoBaHue 4n.36a an.3 ot
13001

L

Dara 14.12.2018 1.

3abenexna:
1/ Nexnapayuama ce nodnucea OmM 3aKOHHUA Npedcmasumerl Ha ydacmuuka unu om Ha0nexHo
YITLIAIHOMOWEHO f1uye, Koemo nodasa ogepmama.

PecbepenTen Ne PPD18-103 i1
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