BHYTPH NMOE3AHON CBA3H, KOTOPBIC JOIDKHEI COXPAHAT PpaboToCTIOCOBOHOCTE B YCIIOBHAX TIOMKapa, KIace ro-
XAPHOH onacHOCTH fokel ObITh He Hipke 1116.7.1.2.1 u I116.7.2.2.2; 0% OCHOBHOTO OCBELUEHHA W APY-
IHX SJMEKTPHYECKHX LENCH, NPOTOKSHHBIX B KaOHHE MAIIHHHUCT2 M NACCAKHPCKHX CATTOHAX, KOTOpBIe OT-
KAFOUAIOTCA TPH ABAPHHAHBIX CHTYALHAX, KIAcC NOKApHOH OMacHOCTH A0IDKEH OuITh He Hinke 1116.8.1.2.1
1 I116.8.2.2.2; ana snexTpHYECKHX LIENEH, IPOJIOKEHHETX BHe KaOUHBI MAITHHHCTA M MACCAXKUPCKUX Cano-
HOB, KITacc NOKapHOi onacHocTH forpkeH ObiTh He Hivke 01.8.2.5.4 n I116.8.2.5 4.

MeToae! UCIBITAHHA U PHMEHASMOE 000pYIOBaHME NPH NPOBe/IEHHH MCTBLITAHUH MOKA3aTeNIeH noxap-
HO#M OMAacHOCTH AOMAKHB cootBeTcTBoBaTh TpeboamkaMm ['OCT 333262015 «Kabemd u nmpoeoja mia no-
IBIDKHOTO COCTaBa JKENIE3HOAOPOMKHOrO TpaHcnopra. Obmme texHudeckue yoroems» u I'OCT 26445-85
«[IpoBoaa CHIOBEIC H30MMpOBaHHBIE. OOIMIe TEXHHYECKHE YCIOBHA»: MOKa3aTelb HepaclpoCTPAHEHHA
TOPeHHA — ANA KATErOPHH A; TMOKa3aTe/Ib ApMO0Opa3oBaHHA NMpPH FOpPeHHH H TIEHMH KaOesbHBIX H3fe-
muit — mo TOCT IEC 61034-2-2011 «HM3MepeHHe MIOTHOCTH BbIMAa NMPH ropeHHH kabejteil B 3azaHHBIX
yenoBuax. Hacte 2. MeToA MCMEBITaHHA W TpeOOBAaHHA K HEMY); KOPPO3HOHHAS AKTHBHOCTE MpPOAYKTOB
JBIMOTA30BBIIEIICHNS PH TOPSHUH M TIEHHH NOJHMEPHBIX MaTepuanoB kabenbnerx u3nemuii — no F'OCT
IEC 60754-1-2015 «HcnpiTaHuA MAaTepHanoB KOHCTpykuuu kalGenefi npu ropennn. Yacte 1. Onpenene-
HHEe KONMHIEeCTBa BBIAEIAEMBIX raszoe ranoreHHsix kucinom» M [OCT IEC 60754-2-2015 «HMcnbiTanns Ma-
TepUANIOB KOHCTPYKIHH Kalenel mpu ropenun. Yacts 2. Ompesienenne crefieHH KHCIOTHOCTH BhiaeNsae-
MOCTH razoB H3mepeHueM pH 1 yaenbHOlt NPOBOAHMOCTHY; TOKCHYHOCTD NPOXYKTOR ropednd — no 'OCT
12.1.044-2018 «Cucrema craHaapToR GezonacHocTd Tpyza. [loxkapor3peIBoGe30NaCHOCTE BEMIECTE W Ma-
Tepranos. Homenkaarypa nokasateneii 1 MeToapl MX onpefencHay. [Ipy olieHke KOPPO3MOHHON aKTHB-
HOCTH B TpoLiecce HCIBITaHKI ofpelenserca TaloKe KONMUMUECTBO BBIASMASMBIX Fa30B FAJIOTeHHBIX KHUCIOT
no T'OCT IEC 60754-1 u cTeneHs KMCJIOTHOCTH BEIAENIEMBIX ra3os HiMepenueM pH u yaenbHoi npoBo-
aumocti no MOCT IEC 60754-2. Tlpu oneHke mokazaTens AMMOOGPaloBaHAN OTIPEAENIeTcs IACTHOCTS
JIBIMa MPH ropeHnk Kabesneil B 3a0aHHBIX YCIIOBHAX 110 ceetonpornuaeMocth o 'OCT IEC 61034-2.

Taxum oOpazoM, IpH HAIHMHH MaTEPHANIOB, KOTOPHE AOKA3BIBAIOT COOTBETCTBHE KabeMbHON mpo-
OYKLHMH BEIIEYKA3aHHBIM TpeSOBaHMAM, MOKHO OENAaTh BHIBON O COOTBETCTBUH JMIEKTPOIIOE3NOB IOJ-
HOYHKTY «i1» myHKTa 5 crater 4 TP TC 001/2011 B yacTn npuMmensemMoii kaGenbHOH NpogyKUHy.

UDC 621.331:621.311

VERIFICATION OF TRACTION POWER SUPPLY SYSTEM
ON THE ROUTE WARSAW — GDANSK

V. KUZNETSOV, A. ROJEK, M. KANIEWSKI
Railway Research Institute (Warsaw, Poland)

Reliable and efficient transport is and will be at the center of technical policy. Considering the fact that
a significant part of the fuel and energy resources is consumed by the transport complex, the energy securi-
ty of the state depends on its efficiency. In Poland, transport is developing steadily on the basis of inter-
modal approach. As a part of this process it’s planned to build a Central Communication Port (CPK) (Soli-
darity Transport Hub, STH), an interchange between Warsaw and L6dz, integrating air, rail and road
transport. The CPK will also include railway investments: a hub in the immediate vicinity of the airport
and connections within the country that will allow travel between Warsaw and the largest Polish cities in
no more than 2,5 hours. Airport City is also to be built in the CPK area, which will include trade fair, con-
gress and conference facilities [1].

The railway part of the CPK Program, which is divided into stages for implementation by 2040, is a
web of new lines leading from 10 directions to CPK and Warsaw, As a result, its arrival by train to the cen-
tral airport is to take no more than 2 hours. The network will cover the largest cities in the country (except
Szczecin, which we can reach comfortably by rail within 3 hours 15 minutes due to the distance). Easy ac-
cess to the CPK will also cover the border areas of the Czech Republic, Slovakia, Ukraine, Belarus, Lithu-
ania and the Kaliningrad Region [2, 11].

Among these works, an important part is the admission of railway lines for high-speed traffic. Current-
ly Railway Research Institute is evaluating the possibility to begin the operation of trains at a speed of
200 km/h on line no. 9 Warsaw — Gdansk. This report presents methodological approaches to this issne.
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The railway line no. 9 is part of the E65 line belonging to the 6th Pan-European Transport Corridor,
connecting the Baltic regions with areas on the Adriatic Sea and the Balkans. The E-65 line, running
through Gdynia, Warsaw, Katowice, the Wisla Bridge and Zebrzydowice, is over 720 km long. The rail-
way line no. 9 has a length of 323 333 km, and connects the Warszawa Wschodnia station with the
«Gdansk Gléwny» station. The entire line has been electrified since 1985. Formally, on the Warsaw —
Gdynia route prior to modemization, the speed was 120 km/h, but on many sections train speed limits were
introduced due to the geometry of the route and the condition of the track. The modemization of the War-
saw — Gdansk line has been divided into several projects [3]. Figure 1 shows the railway line nr 9 Warsza-
wa — Gdansk.
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Figure 1 — The railway line no. 9 Warszawa — Gdansk

The assumptions for the modernization of the E65 railway line on the Warszawa Wschodnia — Gdynia
section provided for achieving speeds of up to 160 km/h for conventional rolling stock and 200 km/h for
rolling stock with tilting body on some sections of the line. Based on these assumptions and based on the
Feasibility Study, construction projects were developed and comprehensive modernization of the E65 rail-
way line started. The construction documentation constituting the basis of this modernization took into ac-
count the maximum speed up to 160 km/h for classic rolling stock. In addition, on sections planned in the
study for speeds greater than 160 km/h, the process of liquidation of intersections at the rail level was miti-
ated, which is a necessary condition for a possible increase in speed to 200 km/h.

The authors verified the types of traction lines on sections where it is planned to increase the speed
above 160 km/h, the gauge (horizontal and vertical), traction line maintenance plan. The existing mainte-
nance plan was analyzed for compliance with the current normative document Iet-2 “Traction line mainte-
nance instructions” and let-107 “Design guidelines and conditions for the acceptance of overhead contact
lines” taking into account the standards and requirements for interoperable lines, in particular local wire
wear; contact wire suspension height; difference in contact wire suspension height between adjacent sus-
pensions; maximum inclination of the contact wire relative to the track plane; use of electrically conductive
hangers, contact line switches. A simulation to assess the power efficiency of the traction power supply
system in connection with increasing the maximum speed on the railway line to 200 km/h was made based
on the requirements specified in the standard EN 50388: 2012.

On the basis of analyzes and calculations of the operation of the traction power supply was assessed the
efficiency and quality of power supplies — minimum allowable time between trains, maximum train current
consumed by the train, timetable and planned maintenance activities, mean useful voltage. After determin-
ing the above conditions were identified ‘bottlenecks' — places that do not meet the requirements set out in
documents (e. g. TSI Energy) — and determined the necessary actions to eliminate them.

214



References

1 O inwestycji, Centralny Port Komunikacyjny [Electronic resource]. — Mode of access : https:/cpk.plplinwestycja 09-19]. —
Date of access : 17.07.2019 (pl.).

2 10 szprych do lotniska. Program Kolejowy CPK, Centralny Port Komunikacyjny. [Electronic resource]. — Date of access
19.09.2019. htips://cpk.pl/pl/aktualnesci/1 0-szprych-do-lotniska-program-kolejowy-cpk Date of access : 17.07.2019 (pl.).

3 Moderizacja linii kolejowej nr 9 (E65) Warszawa — llawa — Malbork — Gdanisk [Electronic resource]. — Mode of access :
hittp:/fwwrw. siskom. waw.pl/kp-kolej-warszawa. — Date of access : 19.09.2019.

4 Submitted technical documentation in paper form (Detailed designs, maintenance documentation, inspection reports, ac-
ceptance documentation} (pl.).

5 Notes of the PKP PLK team on increasing the speed to 200 km/h on selected sections of railway line no. 2 (pl.).

6 Speed profiles. Railway line no. 9 Warsaw Osobowa — Gdansk. Main section Warszawa Wschodnia — Border LGS Dzi-
adowo / Itawa (as of 06.07.2015) (pl.).

7 Certificates no. B / 2009/0216 Admission to operation of the type of building intended for railway traffic (pl.).

8 Certificates no. B / 2003/0025 admission to operation of the type of building intended for railway traffic (pl.).

9 Taction line maintenance instructions. let 2. — Warsaw, 2014 (pl.).

10 Design guidelines and conditions for the acceptance of overhead contact lines, including standards and requirements for
interoperable lines. let-107. The consolidated text, including changes introduced by Resolution no. 565/2018 of the PKP PLK S.A.
Management Board on July 16, 2018 (pl.).

11 The Central Polish Airport in the Rail Transport System. A. Pomykala. Railway Report. - Is. 179, 201i. — Warsaw : Rail-
way Research Institute, 2018, —P. 89-97.



