AnekTpudurkaumnsa onsa PenbCoBOro TpaHcnopTa

Answers for infrastructure and cities.



SIEMENS

* [Mpwn NpoeKkTpoBaHUM CUCTEM INEKTPUPUKaLMmn Mbl 0O6beanHAEM pacyeTbl UHCTPYMEHTA MOOENNPOBaAHNS
Sitras® Sidytrac ¢ Hawnm ornbITOM ¥ OOLINMPHON CUCTEMOU HOY-Xay.

- C nomMoLLbio nporpammMHoro obecrnevyeHns pabo4dme npoLeccsl 6yayT cTaHaAapTU30BaHbl U aBTOMaTU3NPOBAHbI

-

Tak, 4YTO 3TO BeAeT K CHUXKEHUIKO BEPOATHOCTU OLLUNOOK 1 K MNOBbILLEHNIO C-)CbeeKTI/IBHOCTI/I.

Unrestricted © Siemens AG 2018 All rights reserved.
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SIEMENS
OcobeHHOCTH

[eTtanbHOEe NPOEKTUPOBAHMNE TATOBbIX CUCTEM NOCTOSIHHOIO UM NEPEMEHHOIO TOKa C BbIOOPOM
onTuManbHOW MOLLHOCTU BCEN CETU

« PacuyeT pe3epBOB MOLLHOCTW ANs AalNbHENLLEero paclunpeHns cetn

* MogennpoBaHue Harpysku ceTu ¢ y4eTOM ABUMXKEHUs1 NOABUXHOIMo CocTaBa

« PacyeT KOPOTKOro 3aMblkaHusi BOOMb ONMpPeAeneHHbIX N30NMPOBaHHbIX Y4acTKOB

« PacyeT MHAYKUMOHHBIX HanpsbKeHUn B napannenbHbiX NPOBOAHMKaX

« PacueT pacnpeneneHnust aeKTpMY4eCKNX U MarHUTHbIX NONen BAOSb JIMHUIA Ha y4YacTKax

» BbicoKkasi cteneHb aBToMaTmn3auum npoueccoB pacydeTa n JOKYMEHTUNPOBaAHUA

Page 3 VvV 1.0.0 siemens.com/rail-electrification



SIEMENS

OcobeHHOCTH

. ABTOMaTI/I3I/IpOBaHHaF| NoAroToBKa npegBapuUTesibHO OroBOPEHHbLIX CTaHAAPTHbLIX OTHETOB AJ14 OLLEHKU
TaKnX rnapamMeTpoB, KakK HarnpmMmep:. HaBegeHHoe HanpaxxeHne, marHuTHble rnosd, 3allmTHoOeE CONnpoTuBIiEHNE,

6ny>|<,u,a+ou.|,me TOKU, 3KBBAJIEHTHbIE TEMNJ10BbIE€ HAlPYy3KU U T.4.

* BO3MOXXHOCTb BCECTOPOHHEIO paCcCMOTPEHNA N aHAaJTN3a pPe3yJibTaTOB pacyHeToB, HaNpuMmep € y4eTom
nepeKknin4yeHnd COCTOSIHUW CETHN, pPa3fmnM4HbIX |<0ch|/|rypau|/||/| NMNTaHUA CEeTU, paCnnMcaHna ABM>XeHNA

noaABUMXHOIO CoCTtaBa, UCMPaBHOCTU Pa3finyHbIX Y4aCTKOB 1 KOMINOHEHTOB CETWU.

Page 4 VvV 1.0.0 siemens.com/rail-electrification



SIEMENS

OGnactu npumeHeHus

[Tpn nomowm Sitras Sidytrac BO3MOXXHO MPOEKTUPOBAHME U NOSHbIN pacyeT
BCEX NapaMeTpoB, KakK CTaTUYECKNX, TaK U AMHAMUNYECKUX, CUCTEMbI TArOBOIrO

SHeprocHabxeHus:.
Oowun an3amH cucrTembl

Be3onacTHOCTb noaen u 3awmra ANEeKTPOYyCTaHOBOK

PacyeT KOHCTPYKUUMN 3alLUTLI

Pacuet pPpeakuum cetn, KavdecrtBa INEKTPOMNMUTAHUA

PacuyeT nomex, MarHUTHbIX I10]1917I, 3HeKTpOMaFHMTHOVI cCoOBMECTUMOCTH

PacuyeT TAroBbIx noacTaHUUU U UX KOMMOHEHTOB

Page 5 VvV 1.0.0 siemens.com/rail-electrification



SIEMENS

O6nactn npumeHeHmnsa — OOLWMN AN3aNH CUCTEMBbI

MopenunpoBaHune paboTbl NOABUXHOIO COCTaBa af1d CEeTEN Kak MOCTOSIHHOMO Tak U NepeMeHHOro Toka
« ONTUMM3aUNsa KOHUrypaummn nMTaHnsa cetu

» OnpeaeneHne MecTononoXeHnst TAroBbIX NOACTaHLWMN

» PacueTt notpebnenunsa sHeprum KaxabiM OTAENbHBIM Y4aCTKOM CEeTU

» PacueT 1 oueHka paboTbl CeTU B HEeCTaHOAPTHbIX CUTYyaLMaX

 Tekyllasa Harpy3ka KOHTaKTHbIX JIMHWUI, Kabenen NnTaHusl, LUMHOMPOBOAOB, pacnpeaennTernbHbIX

YCTPOWUCTB 1 TpaHCcdopmMaTopoB
» PacyeTt NnMHEenHbIX cCONpoTUBIIEHNN U NOTEHLUMANOB BAOSb IMHUN

*OLleHKa YCTPOWCTB perynupoBaHus (MHBEPTOPOB, NpeobpasoBaTtenei), YyCTPONCTB HAKOMMNEHUSI S3HEePrum

Page 6 VvV 1.0.0 siemens.com/rail-electrification



SIEMENS

O6nactb npuMmeHeHus — be3onacHOCTL NOAEN U 3aL4UTa INEKTPOYCTaHOBOK

Be3onacHOCTbL NepcoHana u 3awmuTa Npu 3NeKTPOMOHTaXe
PacyeT noteHUmMarnoB 1 Harnpsi»XXeHuim npUKOCHOBEHUS
OueHka bnyxgaroLmnx TOKOB ANs NTIMHUIA MOCTOSIHHOIO TOKa
3aWwmnTHbLIX An3auH
Pac4yeT KOpOTKOro 3amblkaHUs y4acTka
PacuyeT makcmmanbHOro paboyero Toka cekunm nutaHus
PacueT napameTpoB Ans pene 3alunTbl
PacuyeT conpoTUBNEHNA KOHTAKTHOroO y4yacTka

MogennpoBaHue 3aWmThl OT NEPErpy3kn No TOKY U ANCTaHUMOHHOWM 3alMThbl y4acTka

Page 7 VvV 1.0.0 siemens.com/rail-electrification



. SIEMENS
O6Gnactb npumeHeHus — Peakumm cetu/ Ka4yecTBO NUTaHUA/ AU3auH 3aLWUTDbI,

NMOMexXHn, MarHUTHbie NossA, IANNeKTPOo-MarHuTHass COBMeCTUMOCTDb

Peakuus cetn/ KauecTtBO NUTaHUA
[lepekoc 3-dpa3Horo banaHca ceTn NMTaHnsa u3-3a ogHOda3HbIX Harpy3oK TAroBou ceTu
NccnepoBaHnume konebaHuin B 3-cbasHon nuTaroWen cetum
iccnegoBaHme pe30oHaHCHbIX NPOLECCOB B TATOBOU CETU

NMomexun, MarHUTHbIE NONSA, 3NeKTPO-MarHUTHasd COBMEeCTUMOCTb
iccneooBaHme N pacyeTbl ANIEKTPUYECKMX N MArHUTHLIX NOMen y4acTKoOB U TArOBbIX MOACTaHUNN
PacuyeT ncopomMeTpnyeckmnx NomMex B TENEKOMMYHMNKALMOHHbIX JIMHUSAX N YAaCTOTHbIN aHann3 nomex

PacueT B3anMHbIX MOMEX MeXay pa3HbIMU TATOBbIMA Y4aCTKaMi pacHeT HaBEeAEHHbIX HaI'IpFl)KeHI/IIZ B

napasinesibHbIX NPOBOAHUKAX

Page 8 VvV 1.0.0 siemens.com/rail-electrification
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SIEMENS

- TaroBasi ceTb C yqacTkamMu, cekKunamMmm m CtTaHUunMAaAMHn
° Tonorpacbm:l ceTn, rpaanenTbl, paanycCbl KPUBbIX, PpaCnosioXKeHne n TUuMbl TyHHeﬂeVI

* MNpodonnn ckopocTun, TEKYLLNE OrpaHNYeHUd
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Height Profile [m]

Speed Limit [km/h]

© SIEMENS AG 2d16, All righté reserved -

4 5 6 7
Mileage [km] ——m

Unrestricted © Siemens AG 2018 All rights reserved. Input railway network
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SIEMENS

BBoA4 AaHHbLIX ceTU U conyTcTBYKOLWen MH(hopMaLumm — NnogBMXXHOMN COCTaB

Macca, makcumansHas CKOpPOCTb, YCKOpeHne, 3ameaneHme SIEMENS

KN4, koadopuuneHT MOLWHOCTU, OrpaHNYEeHUs No TOKY

TaroBble n TOPMO3HbIE YCUITNA, COMPOTUBIIEHNE Ka4YEHUNIO

siemens.com

[MoTpebnsema MOWHOCTb, DOPTOBLIE HAKOMUTESTN SHEPTNU

In October 2012, the consortium SSSC (Siemens Malaysia,
Siemens AG and SMH Rail) was awarded the contract to Train configuration M-T-T-M
supply 58 new driverless four-car metro trains for the

. . i Wheel arrangement B0’B0'+2'2'+2'2'+Bo'B0’
Metro Klang Valley MRT Project (Projek Mass Rapid Transit o
Lembah Kelang-Jajaran Sungai Buloh—-Kajang) in Malaysia, €2 body material Stainless stesl
Track gauge 1,435 mm
These trains are to be used on the newly built 51 km long Length over couplers approx. 89,560 mm
Sn{ngai Buloh-Kajang Line, which conng:ts Kuala Lumpur Width of car 3,100 mm
with the area of Klang Valley. The vehicles are part of (across door leaves)
the new Inspiro family. The car bodies for the trains will Floor height above top of rail 1,100 mm
be produced at CSR Puzhen in China. The final assembly T 7 i
of the vehicles will be carried out in Malaysia by the 8 RamMOAr M. LI 20,
consortium partner SMH Rail. Tare weight / total weight approx. 150,000 kg /
approx. 251,000 kg
. i A 3 (8 pers.fm?)
Dynamic commissioning of the trains including type test- P
Max. axle load 17t

ing will take place at the test track in the Sungai Buloh
Depot and subsequently on the routes. The delivery of Number of seats 174
the first two trains to Sungai Buloh Depot is scheduled for Train capacity 8 pers./m?
the end of November 2014. The completion of the project
(Phase 2) is scheduled for the end of July 2017.

1
Passenger doors per car 8
Min. curve radius service line / 1
depot

Max. gradient 4.0%

[pumep TeXHUYECKURX == -
OaHHLIX

Page 11 VvV 1.0.0 siemens.com/rail-electrification
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SIEMENS

BBoAa AaHHbLIX CeTU 1 conyTCcTBYylOLWEeN MHhopMaL MK — pacnucaHme ABUXEHUSA

OcTaHOBKU

Pa3sroH n TopmoxeHue
YacToTa aBmxKeHus
[TogopobHoe pacnuncaHne

KoHdourypaumus coctaBos

npUMep
DaCAUCaAHNUS

Page 12

U1

1 Fiirth Stadthalle - Plarrer - Lorenzkirche - Hbf @ @ - Langwasser Siid
11 Gostenhof - Plarrer - Lorenzkirche - Hbf @ @ - Hasenbuck

Uhr 4 5 6 7 8
Fiirth Stadihalle ah 51 M111TM 3 AT445158051218 265 33 40 47 54 00 07 1420 2T 34 40 47 54 00 OF 142024
- Rathaus [l 52 05121B25323B455259061320 27 8 41 48 55 M 08 15E 2B 3 41 48 55 01 OB 152127
- Haugtbahnhof @ A4 7420273404754 MDAI592 98 3R 4% AN A7 03 10 TE3 3D & 43 50 57 N& 40 1723 %
- Jakobinenstr. 55 0B15212635414855 02091623 30 aF 44 51 5@ 04 11 18 3 3 44 51 58 04 11 1824 30
Stadtgranze 56 091622293654243 5603104724 3 38 45 B2 B8 05 12 19%% 3 X 45 52 59 08 12 1825 3
Mungenhof 58 1182431384451 5805121928 33 40 47 B 01 o7 14 #E M M 47 5 @M O 14 2
Ebemardshof an 58 121925 ArARASRZSU0E132027 34 41 4B BS  (2 08 15 2E2E 35 42 48 55 02 OB 15 2aa
Ebemardshof ab 58 121925 37 3545 52 59 06 13 20 27 31 34 38 41 45 46 52 55 58 02 05 08 12 15 19 23 2B 32 35 38 42 45 48 52 55 59 02 05 06 12 15 19 22 28 34
Masrriliansir. 1 14 21 27 34 471 47 54 01 08 15 22 29 33 36 40 43 47 50 54 57 01 04 07 10 14 17 21 26 40 54 57 41 44 47 50 54 57 01 04 OF 10 13 17 21 24 30 36
Barenschanze 02 1522 28 3542 48 55 02 09 16 23 30 34 37 41 44 48 51 55 B8 (2 05 08 11 15 18 22 26 31 35 36 42 45 48 51 55 58 02 05 08 11 14 18 22 25 31 37
Gostenhal 56 0 08 16 23 20 36 43 49 55 03 10 17 24 31 35 30 42 45 40 52 55 53 (3 06 09 12 16 10 23 27 32 35 30 43 46 49 52 56 59 03 06 09 12 15 19 23 26 22 34
Blarrer A7°04 10 17 24 30 37 44 50 57 04 11 1A 95 39 38 0 45 4R A0 A% AT OO 04 07 10 13 17 20 24 28 33 57 40 44 47 50 53 57 00 04 07 40 1% 17 20 34 37 45 19
Weiler Turm 5805 11 18 25 31 36 45 51 58 05 12 19 26 33 37 40 44 47 51 54 58 01 05 08 11 14 18 21 25 29 34 38 41 45 48 51 54 58 (4 05 08 11 14 18 21 25 28 34 40
Lorerzkirche 00 07 13 20 27 33 40 47 53 00 07 14 21 24 35 39 42 46 49 53 56 00 03 07 10 13 16 20 23 27 31 36 40 43 47 50 53 56 00 03 07 10 13 16 19 23 27 30 36 42
Haupttahribef G an 01 08 14 21 28 34 41 46 54 01 08 15 22 29 36 40 43 47 50 54 57 01 04 08 11 14 17 21 24 28 32 37 41 44 48 51 54 57 01 04 08 11 14 17 21 24 28 31 37 43
Hauptbahrie! BN@ ab 01 08 14 21 28 34 41 46 54 01 08 15 22 29 36 40 43 47 50 54 57 01 04 08 11 14 17 21 24 28 32 37 41 44 48 51 54 57 01 04 08 11 14 17 21 24 28 31 37 43
Aufsebplatz Bl 02 08 15 22 28 35 42 49 55 00 04 18 23 401 37 41 44 4R 51 B8 BB 02 05 09 12 15 18 22 25 29 33 38 42 45 49 52 55 58 (9 05 00 12 15 1R 77 25 745 37 40 44
Maffaiplaiz 04111724 31 37 44 51 57 04 11 18 25 32 38 43 46 50 G367 00 04 07 11 14 172024 27 31 354044 4T 51 54 57 00 04 07 11 14 17 20 2327 34 40 4
Frankensir. 05 12 18 25 a2 3B 45 52 56 05 12 19 26 33 40 44 47 51 54 58 07 05 08 12 15 18 21 25 28 32 3641 45 46 52 55 56 01 05 08 12 1518 21 24 28 3541 47
Hasenbuck (6131926333046 53 50 06 13 20 27 34 41 454852 5550 02 D5 D0 13161922 26 20 33 AT 42 464053 55 S0 0 G 09 13 161922 3620 3542 44
Bayernfendsir. 0815 28 35 41 48 55 04 Of 15 22 29 36 43 47 50 54 57 01 04 08 11 1518 24 K| 39 44 48 51 55 58 04 04 08 11 15 18 21 24 ]| 30 44 50
Messe 0% 16 22 29 36 42 40 56 02 00 16 23 30 37 44 4B 51 55 6B N2 05 00 12 16 1922 2529 32 3640464052 S5 SO 0B 05 00 12 161822 26 32 3D 45 5
Langwasser Mord 111824 31 3844 51 5604 11 18 25 32 346505357 00 04 0T 11 141821 24 27 1 M IB424T 5154 58 M O7 11 141821 27 34 414753
Scharfraiterring 12192532 3945 52 590512 19 26 33 4047 51 54 SE 01 050612 151922 2528 32 5 39434852 55 50 (2 05 09 12151922 28 35 4248 54
Langwasser Milte 132026 334046 530006 1320 27 34 41 48525550 02 06 0913 1620 23 26 29 A3 MG 4044 4053 56 00 03 06 09 13162023 20 36 434955
Gemeinschafichaus 142127 W4 4147 54 0107 14 21 28 35 42 49 BASGO0 03 0T 1014 17 1 24 27 A0 M AT 41455054 5701 M O7 10 14172124 30 &7 44 5056
Langwasser Siid N 152208 15 42 4B 55 NP NR1A 2 O AR JAAN A4 AT 01 (M DB 111518222528 311 J5 I8 42 4651 SR R NG A 11 15 1A 92 95 A1 3R 455147

An dan vier Adventssamstagen werden in der Zait von ca. 8,30 - 19.30 Uhr zw. Gostenhof und Messe baw. Langwasser Sid Verstarkungsfahrten durchgefuhrt |

VvV 1.0.0
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SIEMENS

PacuyeTbl — MoaernimpoeaHune ABuUXXeHUA noe3goB U NOTOKOB IHEPIrnmn

Pac4yeT BbINOMHAETCA METOA0M BPpeMEHHbIX WWaroB, Korga and Kaxgoro ripouecca BbIYUCIIEHUI BbIMNOMHAKTCA ABa Liara.

FlepBb||7|, BbINOJSIHAETCSA ANHAMUNYECKUN pacyeT KMHEMaTUYECKUX ypaBHeHvu7| ABWXEHUA noaBm>XHOro coCtaBsa u

onpeaensieTcs Tpebyemas onsa ABUXEHUS aneKTpudeckas MOLLIHOCTb.

BTopo#n, pe3ynbTaTbl pacyeToB Ka)aoro noesna MHTErPUPYOTCS B OOLLIYIO MOAernb TAroBOM ceTn obpasyst AMHaMUYECKYHO

MoAerb OBMXKEHUSI NOE340B N0 BCEN CETH, Y4UTbIBasA BCEX r|0Tpe6V|Tene|7| n BCE€ UCTOYHUKN SHEPTUN.

Cuctema KOHTaKTHOW NOABECKN MOXET ObITb cMmoaernunpoBaHa rno-CekKumoHHO Uiun o6u.|,e C y4eToM MarHMTHOW U €MKOCTHON

CBA3N.
Pacuet Harpy3kmn oCyLecTBJIAETCA Mo MeToQy pacydHeTa noteHumnarna yaJioB.

=>[lo ITOMY MeToaAY B3anMMO3aBUCUMBbIN pacyeT Tpe6OBaHl/Il7I ANEKPOTAIN U SﬂeKTpOCHa6)KeHI/IFI JaeT Hanbonee

peasimMCTUYHbIE pel3yJibTaThbl.

Page 13 VvV 1.0.0 siemens.com/rail-electrification



SIEMENS

BBoAa AaHHbLIX CeTU 1 conyTCcTBYylOLWEeN MHhopMaL MK — pacnucaHme ABUXEHUSA

CI/IHXpOHI/I3I/IpOBaHHbIe pacnncaHnda n nHaonsuayaribHble Fpa(bI/IKI/I ABMXEHUA

KBasn-croxactunyeckme pacnmncaHmsa

Tononorusa cetu, Mecta rnoga4vn NnUTaHua m YPOBHUN TOKOB

TpaHcdopMaTopbl, BLINPAMUTENN, UHBEPTOPbLI, HAKONUTENW 3HEePruK, KOMMNEHCATOPbl PEAKTUBHOM MOLLIHOCTU

pacnpeaenuTenbHble YCTPONCTBA, huaepbl NUTaHNA, PE3NCTOPLI, PeaKTOPbl, KOHAEHCATOPbI, CTaLMOHaPHbIE

noTtpeoutenu

KoHTakTHasa ceTtb

Page 14

Medium Voltage Network
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BbiBog n 00paboTKa AaHHbIX

SIEMENS

BxoagHble faHHble U pe3ylrbTaTbl MOAEJTUPOBAHUA XPaAHATCA B base OaHHbIX, KOTOPad No3BOJIAET yﬂ,06HyI-O

aBTOMaTM3NpoBaHHY 06paboTKy 1 NpeacTaBneHns

Kpome Toro Sidytrac Studio npeanaraet ctaHgapTHble popMbl oT4eTOB. Takon Sidytrac oTyeT coaepXuT

MHOFOO6pa3HbIe anarpamMmmbl U Tabnuubl ANst OLLEHKN KIMTHYEBbIX napamMmeTpoB OTAEJIbHbIX BAPNaHTOB

MOLENUPOBaHMS, a Takke BapuaHTbl CPaBHEHUSI AN OCHOBHbIX NapameTpoB ceTu. [1poOBOANTCS CUCTEMHbIN

aHalrim3 n onTMMm3aun4.

Page 15

SIEMENS

Forderkonzept Erzberg —
Aufbau eines Trolley-Systems

Projekt: VA Erzberg Netzanalyse

Autraggeber

OTyeT

VvV 1.0.0

SIEMENS

siemens.com/rail-electrification



BbixoaHble AaHHble — rpachuv4ecKmMi aHanus BXoAHbIX JaHHbIX

TaroBasi ceTb, TOMOMNOrns, ANeKTpnyeckasd Tonosfiormd cetu

XapaKTepucTmkm 1 orpaHNYeHns NoABMXKHOINO COCTaBa

[ padonyeckme pacnucaHus

Page 16

Project: SYWMR Perth

Mandurah

SIEMENS Transportation Systems

o
B

Distance  [km]

o
&
1

484

Gordon_Read

Lakelands

Kamup

Stakehill

Waikiki

© SIEMENS AG 2004, Al rights reserved
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SIEMENS

BbixoaHble AaHHble — NOABUXHOW COCTaB

TOoKM 1 HanpsHkeHUs
o6LLas MOLLIHOCTb, MOLLLHOCTb peKynepaLmm

TdaroBag MOLWHOCTb, MOLLHOCTb BCNOMOraTenbLHOro O60py,EI,OBaHVIFI, MOLWHOCTb Ha KoJiece, notepu

SIEMENS Transportation Systems Project: Metro Peking Line5
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BbixoaHble AaHHble — NOABUXHOW COCTaB

TAroBble TOKU U HarnpaxxeHnqa Ha ydacTkKax

SIEMENS

---+FP_C

---+FP_3

MakcumanbHble 3Ha4YeHus anga noesaa 110

)

Voltage [kV]

[MonHasa MOWHOCTL, NOTEPH -

KoadhdomumeHT moLHocTH, pasdbanaHcnpoBka

- 070 : : .
JHepreTnyecknn banaHc 0 i SRR
—— Mavimim\/nltane  —— Minimim \/nltane Mlleage[km] -
o S‘:he{il"‘,:_.‘?ﬂi\?‘”“g ham ham_2gl ham_3UwW ham_2g1_3UW %7500
TOKM B KOHTAKTHON CETU s = o = 2450 >
Rec_2 - - 2351 2294 =y
Rec 3 3853 3762 2222 2229 %7000'
>

Tabelle 4-3: Effektive Unterwerksleistungen

TOK KOPOTKOro 3amMblKaHUs

NPUMEpP NUKOB

bBnyxgatoLine Tokn

260001 ! :

NHayunpoBaHHOE HanpsKeHne U ConpoTUBIieHNE ANA HACTPOMKN penenHom 3aLlmThl 25500 ------ [ 25KV |
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5. Europe

We have carried out 223 calculations, studies and measurements for countries in Europe before 2010.

5.1 Austria City I Customer / Project Type Scope of services System Yaar
StraBenbahn Graz Tram Metwark calculation oC 2010
Metwark calculation oC 2014
Uttendorf Converter Protection coordination DC i 3AC 2013
EMIC IACT 2AC 2015
Earthing and Bonding IACT 2AC 2015
Metwark calculation JACT 2AC 2015
threa-phasa

Wienar Lokalbahn (WLE) Tram Metwork calculation 0OC 2014

5.2 Belgium City / Customer | Project Ty pe Scope of services System
Brussels Matro Metwork calculaticn bOC 201
Metwork calculation oC 2014
5.3 Bulgaria City / Customer/ Project Type Scope of services System Year
Parvomay - Kapikule Long distance Metwork calculation AC 2010
traffic

Unrestricted © Siemens AG 2018 All rights reserved.
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5.9 Germany City / Customer / Project Scope of services
U-Bahn Munich Metro MNetwork calculation 2014
Fuerth SE5 Metro Measuremeant oC 2010
SW UIm Tram MNetwork calculation oC 201
HGK Cologne (3E5) Tram Metwork calculation o 2010
EMC DC 2012
MNuremberg 5trab Tram MNetwork calculation oC 2013
Munich Westtangente Tram Network calculation oC 2014
Zugspitzbahn Coqg railway Protaction coardination DCi 3AC 2014
Munich 5trab Tram MNetwork calculation oC 2014
ENUBA eHighway Network calculation DCr 3AC 2014

three-phase
SWA Augsburg Light rail MNetwork calculation oC 2015
5.10 Greece City / Customer [/ Project Type Scope of services System Year
Athens Extension Piraeus Metro Netweork calculation oC 2011
Thessaloniki Matro Network calculation oC 202
Tithorea Domokos Long distance MNetwork calculation AC 2014
traffic

5.11 Hungary City / Customer / Project Type Scope of services System Year
Miskolc Tram Netweork calculation oDC 20Mm

Unrestricted © Siemens AG 2018 All rights reserved.
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Linie1 10km, 6 UW, 19 Haltestellen
Linie2 5km, 3 UW, 13 Haltestellen

= Mittlerer Unterwerksabstand 2 km
+ optionale Standorte Wechselrichter und Energiespeicher

Avenio Vierteiler 36m
Vollbesetzung 350 Personen
Maximal-Geschwindigkeit 70 km/h
Strom Fahren/Bremsen 1170/1300A
Fahrzeug-Eigenbedarf 25 KW
Mittelwert
Fahrplan 10-min-Takt
Fahrmodus Spitzfahrt

.,
~,

Unterwerk 750
Wechs elrichter Sitras TCI
Energiespeicher Sitras SES

Haltes telle

NpUMep Pesynbrara

Unrestricted © Siemens AG 2018 All rights reserved.
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2 Line Beijing — Tianjin

The development of population in China’s capital
and in the surrounding cities needs powerful traffic
connections. This applies especially to the connec-
tion between Beijing and the Tianjin Binhai area. The
JingJin-DPL high-speed line was, therefore, planned
to improve the traffic situation between the two cities
with the target to reduce the travel time from 70 min
to only 30min.

The project was carried out as a turnkey project
comprising investments of 2,5BillionUSDollar. The
construction period was 27 months only. The en-
gineering activities started in 2005 for bridges and
other civil engineering works.

A consortium consisting of Siemens AG, Siemens
Limited China and two local installation companies
was awarded with the contract for the design, supply
and construction of the electrical equipment of the
line with 117 km length and built on a completely
new right of way (Figure 1). It runs mainly on a

Figure 3:
High-speed train Siemens Velaro CRH3.

4  System design with Sitras
Sidytrac

4.1 Tasks of the program

For the design process of traction power supply (TPS)
Siemens uses Sitras Sidytrac, which allows the simu-
lation of the complete traction power supply during
scheduled train operation. In principle, the design of
a power supply system includes the determination of
the power requirements, the substation location and
ratings as well as the rating of the components. For
this purpose, the use of software tools that combine
the simulation of train operation with the calculati-
on of the electric network is essential. Sitras Sidytrac
contains the electrical model for the return circuit
and the earth return circuit in order to be able to ve-
rify electrical safety and protection of installations in
case of faults as well as for satisfying the requirements
for electromagnetic compatibility.

The design steps follow the raitway electrification
system reguirements including the main components
and their ratings. A stepwise approach allows an inte-

Operational conditions.
Condition Substations  Train consist Head way Speed
in operation min km/h
T551, TS52 & cars CRH3 3 300
2 T551, 552 2x8 cars 9 300
CRH3
3 T551, 1852 8 cars CRH3 5 350
T557, T552 28 cars 12 350
CRH3
T551 & cars CRH3 12 300
Ts51 2x8 cars 25 300
CRH3

5.2 High-voltage connection

Concerning the connection to the high-voltage grid
the voltage unbalance, flicker, harmonics as well as the
power factor were essential and decisive for the accep-
tance by the national grid operator. The studies were
based on a network calculation with a simulated train
operation for the conditions described in clause 5.1,

In order to reduce the voltage unbalance the two
traction transformers of a substation are connected
to different phases of a 220kV circuit in a Vv=connec-
tion as shown in Figure 8. The second 220kV circuit
is on standby for the second transformer group and,
therefore, not considered in the study.

5.6 Protection relay coordination

The overhead contact line is protected by over-current
relays and by distance relays. Over=current protection
of the upstream transformer feeders mainly acts as
bushar protection and as a backup protection to the
line feeders. For the line feeders operational currents
cannot be distinguished cleary from short-circuit cur-
rent in all cases, The distance protection evaluates the
impedance derived from the busbar voltage and line
feeder current together with the corresponding phase
anglle. In case of 2AC 50/25kV autotransformer sys-
tems the current of the line feeder plus the negative
feeder have to be considered together.

The relay coordination of autotransformer systems
requires complex investigations for all short-circuit si-
tuations as well as for the operation situation. Sitras
Sidytrac generates the R-X-impedance trajectory and
the impedance and phase angle versus the line for
the setting of the distance relays, Figure 16 shows
the impedance of the line feeders for track 1 and
the corresponding parallel feeder of track 2, both for
T5S1 and the switching station ATS3 towards Tianjin.

240 1 TS5 ! S 5P2 A1AZ]
Tss1l ATSZ  arsp  ATS4  ATSS ATS6 ATST
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e
200
X £
T 18,0 4 e |
160 o7 ""“‘“W
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[ELE b2
6.0 " o)
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Figure 16:

Relay impedance of the line feeder for normal operation and short circuit related protec-
tion zones,

Fault impedance of line feeders Track 1, 2 (Trl, Tr2) between contact line and running
rail (CL-RR) or negative feeder and running rail (NF-RR)

atTss1 1 Trl, CL-RR atATS3 5 Trl, CI-RR
2 T2, CL-RR 6 T2, CL-RR
3T, NERR 7 Trl, NE-RR
4 T2, NF-RR B T2, NF-RR
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