RAI LWAY RESEARCH TEN{ 1K)

| SSN B5949

L T T A o T T o7 e Tl (o g A=Y O DO o 0 U 0 =SSP 1, 8
Articles

B New Locomotive foi AWdr gaiw MBD.J.0.a.CKiiu s 2

B Research Concerning Rail Transport Access for iPewosa@anWrwiBteh Di

M Field Tesompahyl AC Traction Supply Systems Carried out by EI e
Department of the Rail WAgo®Reismiae c.h..Kngtz.ek.t.e ... 4-5

M The Polish Transport ReseROCTRIMestadttatBasr . diek.owos ka.........cccoovnnenn. 6

M Signalling and Tel ecommulniecnattyi oYnesa rlsa boof ri dxacreye d$S U mitgao.n Mo@di ka S
News

B Rail way Research Institute develops technical standards: Det a
to build rail waySadlnifdaarsittryucTiruarnes WGodz Hmb e ¢.3.T.K).u.c.z.ekK..ccooooone. 5

M intensive research wor k on—Wahled eTneasrt...Stzrual.cck......i...n....Z.mi.g.r.a.d........ 8

Edi &or

Andrzej Torun

Head of the Railway Traffic Control and Telecom Depart men

The Rai |l way Research rlematiirteunteent sl fotryttthte i nterfaces used
Kol ej niReatiwaway Tr af fi e@sCorbtarseld amd purposely conducted rese
Tel ecom Department patrhe cvalait@ist y nofmatnlye adopted key resea
innovative projects iNhhe her @ajfeat of i neéisegas cwoul d be then su

and i mplementation ofl umeé gdec mmedert nwhath-would encompass s
way traffic control sryedcemmsendkatniyonosf itnhermespect to the des
wer e presented at i nttieam,atamdawhiconfweoru-l d facilitate conn
encesMeiw. dorain | ocatitomlcohewipdesf oand systems, al ong with
rail traffic ommnttrhoed slgsstbeensses$ different types, regardl es

Ul C Gl obal Conferencet hoen aSlidg nalolniang,adfivant age of the proje
cused on The Evol ut i ofnacoef sERTCMS,i cartga-ns for the entire ra

nized by the I nternatioumdal tbei cnr néntRaprioj ect has been de
ways (Ul C), (Mild@dmtebgtraltyd20b8pr mdritchhre mamdgueay network which is manag
ment system, as a method of i mprowped ftrheemeewofrekec tci ovuelnde sasl soof bcea rsruycicnegs s f
out rescue operatiomprasentaed wag tebei d@nthbe rail way infrastructure.
Worl d Congress on Rargwayz®dségr dfine dpft to§ 'et@- assumes the use of the | a
tional Union of Railways (Tokyo, HaRa&an t2%h%)mi ssion, utilizing the Ethe
Currently, we are working on two hkeyt rpesea@aeicheprtop elbeé st hdhmodt rdeveelnep
is the pr &teantdacalilzad i on of sel ecpoesde di nstoelruftaicoenss owi Irlaiallwsaoy have an adyv
traffic control e ®RiOp Me DU-0 HDBL Y8t eens atypical solutions that have be
which has been created as part ofpltiher 8RI &nd Relsiealh chaawedb®e~vefgeper atin
me n t in Railway I nfrastructfuiregncperdoogir,an ha&nd ahasnbhleapmgmoach of the ar
both by the NCBR (The National Ceenlternee nft sr aRels emeertchho dasn da sD euwne voepr-s a | as
ment ), as wel |l as the PKP Polski@otiemité aKobkeppieeiSs Awi I(IPKfPe ILKmor e f a
Pol i sh Stat-eehRahl ways) domi nant r asiellweacyt i oopne roaft osrp eicn fP@- det ai |l ed techni
Il and. The project is i mpl eMielntCGodmpiunt -cooperation with Rail
ers Company. The aim of the project is to develop speciCfoindadtniuerds oan g a (
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Andr zej Chojnacki

Rai | Vehicl esRaDe pwaryt nReenseeta,r ch I nstitute
n 2017, War saw Me tBraos eadn noonu ntcheed conducted tests and
a tender for t ke | wmpenthtipn, atéchnical dpimion and a certificate of conformity
Diesel shunting lowomatitwepeofvemaxi ssued. On the bas
mum speed of 40 [ kinh/eh]Of fiirnctee nodfe dRai | way Transport
for l'ight shunting| m@eivegenhssedrvice for a specifie
sidings as well as tthreancseparitfijncatMet ricth accordance wi

vehicles. The locomagkt¥eophadphd ocibfss 794 I ocomotive
adapted to operate;ymedqgpipnehdtdeff a technical opin
used by the Contragtyng (Rarygi¥v'h type. These document
The tender was wonfrhywsm@orQGzetcoh i ssue an certificate
company CZ LOKO, whiah meffilemeéd . a

Di esel 794 <class |l ocomotive with Bo axle arrangement and

axle load of 15 tonnes per ax 2CoO -
motive met the requirements of 2 |
|l ocomotive was designed as a iV -
er's cab. Two traction engines axi al
gears are used to move. The I8 at
constant power is 74.9 [kN] w rce

on the hook ismblAatpPENWheB8psE iR
by means of suspension beams (

of the locomotive is a welded p : ‘ g%gth 0
the locomotive is 7.98 [ m]. ' : :
adapted to cooperate with oth h e
Met r o. I'n double traction, t h ul | a

si-cxarriage train of 200 [t] we

Fig. 2. Class 794 | ocomotive on t

achojnacki @ kol

Fig. 1. Class 794 | ocomotive on the | K Test Track

Due to the intended use of the class 794 | ocomotive, its plac-
ing in service should be carried out on the basis of the Regul a
tion of the Ministry of Infrastructure and Devel opment of 13
May 2014 on placing into service certain kinds of construc-

tions, equi pment and railway vehicles (Journal of Laws 2014

item 720) . In 2019, the Railway Research Institute (I K) carriec
out tests of the class 794 | ocomotive for compliance with the

requirements of the Regul ati on.

| kRai |l way Research I nstitute
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Research Concerning Rail Transport Access
Project

| wona Wr 6bel
Engineering and technical Specialist Railway Track & Oper

The Rai |l way Resear cft hlen sctoirtruetcet ne®&@ s maf kt hgsstati on

participating in t Meav iU abnRStgmof qgualified staff
poproject within a coamtonp&nug®mpe-with reduced mobil
an initiative Shi ft2tReacdhni tatusdedsi coens which remove |
research and innov@acoassi hiliaiyl of places and ser
transport as the PKP b3ded, third party.

The aim of theojl m@tSYTempoavail ability of adequate i
to search innovative iQidledtriudPdd ongcityod-services (equi
ing, among others, tREAGmprBHvWMenLe the train stops)

of service qualiby ahdCfR&ESitMGvEPPesSPace between
feeling of safety atma}l%‘?ﬁwa@eslt%lfrlrb%% by train more

ha.t ki sistance is_ expe
Wor k package 8 (WP8) Platform 1E)()aa|rr}j Inrbtqrh a('teral% ik MR e[p%%t-plau
ed within EpPprbpeagstemmwbich concemnLs o¢ O[r'ledclhtnll ns Oefqmpment s)
access for travellers from the dpelrattfoorb”?)aor”dt/alqgthrta'trhe vylrah npaarnt'
ular attention to persons with disabilities. The main goal of -opinion on taavedan upl evant in
WP8 is to |look for technical annqiobolr|geana|pzpa|,Coantailonsso utions which
in the future will enable a begtytgegesaddamtsatiioon npfr ofvai IcWwanyd it foln
structure and rolling stock fthéh@,Starbaweedlers, l'i ke overcomir

the space between the platfor.mexeathipe eandbfagsadrprdet iWhéd | fursue
boarding or alighting the trainjsApanitfeemubPetband, oohber mé&/R8s

participants come from Great Brsiecatioor,, Portugal and Finland.

One of the WP8 tasks was to caWrdy id@gnesarvOyPacéhetPatRgin co
traveddsassment of rail transpolr®9 aQRieRls ‘?'B?I??S}C%rn'wrégls%%ges'“
existing proble)anrsdthoadlcmttsaltljlolrmfs?t?ﬂ {ﬂ the di"sab in rail t
European Union. The surveys w

i ffer -
saf an

tions and associations which b
ent health dysfunctions and di

hard of hearing, the blind anct . wi t h
physical di sabilities and redl I al »se on
wheel chairs). The questions an

been agreed with partners pRO{
ject.

;E/—:\:-b In2Stempo

The surveys were car.

October 2019. However
sul ts wild.l be used in
WP8 and in proposal s
ver sal solutions faci

The final version of the questionnalre coh®airméd 1t5 aBePsOtrito nan
in total. The first four ques$Pa@e @nvichraphanteh ngamfraicxe .of a su
veyed person concerning the type of health dysfunction, fre-
qguency of travelling by train and the choice of a train.

The thematic qguestions had bot h a closed guesti owr dmelm@i kol e ]
(multiple choice questions providing uniform and standardi zed
answers which consequently are easy to analyse and shorten

the research time) and an open one which all ows the respond-
ent a complete freedom of expression.

The responders were asked in particular about the foll owing:
-assessment according to the degree of i mportance of t he
foll owing aspects:

favailability of i nformation before arri val at the station,

| kKRai | way Res:Hd



4 Advanced Rail Technol ogies | K Newsletter April, Ma y

Field Tesbompahyl AC Traction Supply Systems
Engineering Department of the Rail way Rese

WHodzi mierz Kruczek
Engineering and Technical Specialist Electric Power Divis

Twe traction suppl yheysdreweritrerPenables the tractio
land is a 3 kV DC ayseematiThgrebobtaeages of 15 kV 16
itompany supply sysvtodmsagientodn diesdd V. The converter u
for starting asystceh@@C&i by, mwhitch all ows fsysbamicoth

rolling stock must ilneg ssetpoacrkat ehed rbmacti on network
rail way lines powerl. S5ufppl PCawndl tcauge-sitemD& s$epart aba
rent return circuitibplodfengr aotiPKiP converter inst
PLK and supplied isomhawerdiicrmtfidgur e 1.

PO RTE supply sourepictrfle®Sthiolck@!protection is a s

Power Engineering Depari@gai OGfealshi%es aimed at pren
, Railway Research | R§Lieh %% RS eF@Eiricity through .
ried out tests of AC systems %'b%ragdn'gnforfasttrfé"céf’fgcfinveﬁ@sesré‘f
way op@r ateacrhni c al maintenanceshfoq:q(ill’iotnieesshaosulwelrlef%§ N
NEWAG S:cAd.mpiamy test track in N@WY  §WMCZ-he human body. These eff
The performed tests were parttwd bhsesi pl pairmgneiter ser wileectpi c¢al
cess and their aim was to consfhhocnk tchuer remdr. atTihoensael peafrfaencettiewes- a

ness of additional shock protetcitamosn &mdmstrnadards vwlrt atgrea.ct i on
. applied technical measures, the f

Field tests ) . . )

Despite the lack of an AC trabfPbRCHioWRra%qiphstly diyreepclt),ecdonbtaasci

Poland, rolling stock manufacPiPéeStiad®: (CANSYaSyt Sogdr aPtTo%Vsl di N

maintainisgsaemutoiling stock PdfdiePte c@NFfache Wihl  ive parts
s

te

t tracks and maintenance onY(krskhiorbgs_ QN(?Q_CH teinoe_nrsg'y Idr]ev“b_%gtion

enabling t he -ssyusptpelny voefh inculletsi. Bperfootreec_tp'loarhi'n% rinzﬁlnly provided by
service of such a track or a msatirn‘icetn'am%ea(‘\/foerskss‘hop, it i's nec-
essary to perform tests conf i +Pri otge ctthieo no peeg aitn sotn ail n ceifrfeactt i v ent
ness of the additional electri prohechk i pnotceomtsii st sagian ntsie adppthr
tion voltages that can be switemesdromagi n htahte tchaet etnraacyt.i on syst e
way that its conductive parts at

nor mal operating conditions are |

tion poles, traction vehicle boxc¢

ing emergency conditions, i er W

aged and people touch a conducti

capable of el ectric shock. Each

tion system, whi ch can be touche:

emergency conditions, may carry \

age, must be subject to additionasa

Supplying one traction network wi

ated in traction converters and d

j PKP PLK traction net wor k, or anot

E‘ §'§|El.l ates technical difficulties relat

= I shock protection. These difficult

Fig. 1. The wvsiyesw eoni stuhbes trautlitoin t rtahcati o 8 | €Lntvleir ¢ eshock protection in
Sourtclee a@wtdwn el aboration ed in a different way from AC tr.

mu s t be guaranteed that al ong wit
The power supply of separate tproancekrs sounp pwhyi cshy svtaerni, o utsh et raaucttoinpant i
supply systems can be connecteaegppecomesatfe ometshi@dicf tglaedtiroinc s h.

converters dedicated to a specific solution. Such converters
generate voltages with parameters compliant with the PN EN
50163 standard. For AC traction systems the voltages are
15 kVv 16 2/ 3 Hz and 25 kV 50 Hz. For exampl e, the tested
test track at NEWAG S. A. in Nowy SNcz is supplied from a

MEDCOM static converter dedicated to this track.

| kKRai | way Rese
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I n DC electric traction suppl y mistyasttieanms , o fa d chiet iedrfelct evectouch
shock protection is obtained ISwitdtcheog obhneéebei omltageawhenonr po
thecsabled open system of all déwincesnvecatedcian bbepéempacmed b
areat o catenary. The current gr@déufinc €Il rEalwdr iBngiimsetelrdtneggd Dep a
from the ground, the connecti ogne atrOoc hr alinds tliitmittes d rer isddPCcKutv ol & @¢@

to a safe level, while the power epdBPtYVcisShbBkN®doektthb¥nai PC.
hi glpeed <circuit breaker. I N tshheo wWAC NEMWBACGE | P .NA . P OtWeed t  StUrPa®Rd KW dur i
systems, t he I imitation of thecieflogg¢taimvenft @yghectvioyd agBuchs v
achieved through the protectivgpopakt Firmpan oaf ttrhaec tCUornr edd n v eert tug rn
circuit. This earthing shoul dyohavaegeparameters ensuring the

b)

21

:}',7

15338 1533825 153383 1533875 15.33% 1533925  15339%

Fi g. 2s.ysMuelnt itest track a) general view during tests, bplgsdc¢irlbmogr amac
converter supplied wisSbhrte® &aVtdhwd dizabwo bt iagne .

wkruczek@ kol e]j

Rail way Research I nstitute develops technic

specifications to build railway infrastruct

The Rai |l way Research I nstitut e tamnd aSalsi diasrittay @dmahblseottaHob to
(Centralny Port KomuOPiKk a chyajvney $Sipmmeezd aot. ospeeds of wup to 350 km/
an agreement on the basis of wlkicth onke |Raidliwmay dinrsetcittluyt et avi t he
prepare Detailed technical s p ecd rip etait b iolnist yt owibtuhi |tdh er ati d cwhanyi cianlf r
ructure of Solidardéeygi dnagepileérn efeddr € STIHY) i s a complex and in
r the CPK company. It i s one sdafs tohfe tnoest Rapirleday gRessamwmchlief 58S
r the Railway Research I nstiCPKt Rai TWway bBsdDgr amopen if stword&f a
cludes research and devel epmnmemct! undhiiqcghl 1w d S 8 pelkseud t| @ and idregy efl r o n
ing technical standards for PoHenfdut wr eNar sialwway di €PKa s tl mu d tou ra
the Solidarity Transport Hiolask3hendtanddd®demwol I newvreai laway
chnical areas for the pr opekKonfuwnn cktaicoynjinnyg Spf moadeo.n high

eed railway infrastructure. The devel opment of technical

wkruczek @ kol e]j

| KRai |l way Res§¢g
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Transport ReséeROKChRINstitutes

k ows k a

Renata Barci
ject Coordination and I nternational Cooperatio

Head of Pr

c
0]
In July 2018, Road Tared i Bsitd et Be- associated in the
s
|
t
|
s

ear ch I nstitute, tRary wagti  Rdésteaeaerschand have been coo
nstitute and Mot oirn Ttrhaen sfpicerltd lofistriesearch projects
ute signed an agreemenfi oat iecn.abThey are | itrkend by
i shing t he Pol i slagrTereamesnptosr.t TRe- creation of a net
ear ch I nsti tiuR @ls- eNettiwoirck centres made it possible
TRI N. l'ts goal i s attcsostaengt hahed hengoing joint in
potenti al of research institutes which

carry out major res rch projects on

transport, economy p m(iness

competitiveness. Th net wor char -

acteristics is to function in t"e rpa®kgSet mscoC@UBRDALICEVEICTEANSPOTCL @ mMi N
ter responsible for transport ar) POGSE USISPEIRRESEH G ETBNAILESINGIE0 Mo n | an

transport. This area has been wunderlined as one of the six

mo st i mportant in the Strategy for Respgns2blieogPeyfeltompmant wor k

(SOR), and among thirteen str atsSegriRepopt oone ctes POLITRE M emetswoak eacti viti
Ministry of Infrastructure in Janu

Activities rel awiedle ttor amag par tn apgri @]

as the construction of new roads
ernization of rail way | ines, wi ||
t utbesoperation includes in partict

carrying out tasks which are cru
ing the policy of the state, and
me nt of innovative, -erifesitan el an
transport,

-identifying common problems conc
tor and undertaking actions to s

expert knowl edge, scientific pot

roads , bridges , ment at the disposal of the inst.]

leatjiaysol "t'l‘jg:]’;t: Tl e -shaping strategic research progr
i mpl ementing a joint research e

\ / gramme in the area of |l and trans|
\/ -carrying out joint research and

as i mplementing and di sseminatin

Polish Transport Research Institutes Network -cooperation between | aboratories
POLTRIN tutes and exchange o0f research e:
-representing the network internse

search and dekvel opment

Fig. 1. POLTRIN organizatiofpal isipdctdhd recent event within
Sourtclee a@tdowm el aboration the signing of a letter of intent

and Pol skie Koleje Pa@Gtwowe S.A.
The institutes within the netwaqpk jopergt e pHan ctohhetrba"i‘: ,sccbfncqr&«a(
Organi zational Regul ati ons andStSdtthbtoeospquiqrcb e%n*ﬂiye&ﬁﬁaﬁﬂé ok
pervising minister. They malntlahl an€i g sEPAd 2t fnd el vdPeFeo8a
ality, acting on their own behaelctsand tOe tihiedi|Tg OgWN 3yCaCH0 UgMnty  f Tgh
mi ssion of the network is a broadly understood cooperation
with the Polish economy in the field of road and rail transpor
Al | the institutes are seated in Warsaw and do rnhoatr cri €&Ggounisrkea @ rkyo

restructuring or | egal changes.

l)Report on the activities of the POLTRIN network for 2019, submitted toc
ttps:// www. gov. pl / we bp/oil ns&ii eesnisrt wt tud mawc-g y wth 5-pali tmui n (access.ed on 20. 03.

| KRai |l way ResH
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Signalling and Tel ecommulnwecnattyi oYnesa rlLsa boofr aAtcocr

Mar ek Sumit a Moni ka Sawi cka

Deputy Head ofT&Sliganammiumigc ab@dpuwntsy Head fSdargn@ddliintgy at

Labor &Rtadrlyw,ay Research | nstiatndited ecommuni cati Raisl WaypoRas ®a

I nstitute

The present year i~ - " ' eedeyeae -madealandl e) , a
for the Signalling : romantuing -braking devices f
cations Laboratory  haen dRaai Ir-adi o tel ephone
way Research I nsti labnsawp functi on.

On 1 September 20 PRSL§dition to a numbe
of the results of t i {akte" ®He sSignalling
dit carried oul PRab Y nications Laboratory i
ruary, 2000 and th BErdd®m maogrendont ed te
Technical Commi ttee/ i pdcb@dAi zed by the majo
boratories Accredit %lﬂ?ug?ﬁié manager it
sion of _th_e Po_llsh _rPLTI@SS.'ﬂ.g The scope of
and Certification, for the first, tydespggqg on
Laboratory was granted a reseV@erbcshltleab(q.lrtattpqr/ylwg\,gv_c; g“ ?tbP/en/
certificate (AB310) and becamehthe first accredite |
|l aboratory in today's Rai |l way ?Qelsg PEi]ﬂtolrnystclotnuttaen efy Idlﬁ rel)?pS
CNTK) . ati on, t e scope of acec
panded. At that t.i me, many Iaborc
For twenty years, the Laboratfy nBas cDeea¢SOoREIBUBYSLY GAB- | au
firming its competence as parLtabQ)fratBFyaaFItéd"édc?éi'reddescpo'rﬁpeettem‘
changing normative requirements,od 98! nNFioindiidd OB diaasdt 's€ B o J C |
guirements set by the Polish &@pdlr@g fiog TAGCreecdsi tation ?PCA)
associated within the lnternal_taitsotnayl/eal'rabotrﬁéOlr_%béo\rczftroerdy}tgaicggs‘
@ ti I LAC) . '
coperation ( ) sessment for compliance with the
The laboratory operates on theBaghsg OfN 2 §G/HREE Richbeonst YH0,1 7t he
tem compliant with the reqmrq)rgq.rftosfm%fd  RQISEG 257 02255, 5 of f € - e x 1
ing a wide range of laboratonynmiasty. tio"CLyAbNdtdde gf eqUFbaN«C
ments of standards for productseg@ldn@fudiPdedd JMOHB Bifmg? dtaa di he
roll in stock and rail vehicle amon ot her N 0155 N
2 | PPofNen b
50121 EN -3D12HN -3D12EN 50500) Tahed WELEECLY goal ef fTuc Laberalor
es intended to be installed in tahlneg'rnagilrw %/u'irnefrpearbttsrlulﬁ?gjréedﬁgﬁﬁ
ot her s: BN EN1X10125 3) . The rreas'eaV\faCYhfnharreaet_of ash '€ de A ist
Laboratory includes <climatic P}ésygf'eY'%Qr'i%%llO‘Q'Qesrtesse(qrncsrhlpatq
resistance), el ectromagnetic Eéfnﬁﬁfpgl'Ppyrel‘te%rt%,s'[taensdtss' of t h
radi o interRf asscteanadfar@SMadi ot el dplRorcely rEadc osrcdoipneg of the Labor at
to ETSI EN)30O6nme@GTurement of r B &1ldovra@amade dfoutnkle on the PCA we
GSMR system along the railway httregposk /0 wiwlve pthegpeamyoARAEdy d ywa
from 921 MHz to 960 MHz, for qagmgwhnanceabWebh owbhBAEBK28B%0, podmi
speci fications and the test procetdhuere Whrlecsht e, a8 actchreedl_iatbeodra
for. : :
new test stands for photometric t
The tests, recognized all overtetshtes wonr |adh, aawreQ:haonﬂed:héhtmbCeQ firm-
ing the compliance of devices veehl Iees eV\He nanlorcrrha gee
requirements to be wused in ral W);\y%s sI fogr HetLOabCoornft'orr taena
validity of the obtained resu }§ned Q{a ilab’géla\t/pﬁ tpl‘?‘é?f(ﬁb\%ﬁé ae
numeroud abotatory comparisonsriearpcde of erpn a}souyreie 9 who fi [P e
instruments wused for t he teS’tbsoraart%r{/eng'—'u rth%rﬁglégr?to%a]ga%%pl
checked. best technical uni versities in tt
As the only one in Poland, thepgfSiegnianlg inMadn ya nadmblietlieocuosmmumd IClaen g e
tions Laboratory has accreditendew edSetv iPcredsCc eadnudr essy sft Oermst & snttiemd etdh €
|l evel s of AC and DC magnetic (JneclldLFd|gnenetrha|ted nbfyorqnlae[qoric%le W
and electronic devices instal (?rdyiapnot &l & V}/é’aresn §r 0 gnten\}lt
wi t h regard t o human exposurep(ll_a Sl dientthe VE?I(S ésesag ngﬁ 9|ng
the vehicle) -BENcbOBDOAganhd PNnCttOI na II test o osu
rail way traffic control systems and ev g rali(ev ?atlon
and railway |lines, functional tests of the CA active V|g|Ianc‘
msumil a@ kol ej . pl msawi cka@ kol ej

| kKRai | way Rese
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Veriyntensive research work of new
stock was <carried out on the Test

of 2020. Nine research projects w
t o: carriages for -pAss @&GddArT RRArXaxf f
DC3 | ocomoti ve, di esel and el ect

4 8 WE , 21 WE, 36WE i n di fferent vV a
WI NK 603. The tests covered al
the braking system and pantograph
noi se and the interface between t
ETCS systems were checked.

wszul c@i kol ej

Continued I ntroduction

The result of the project willtrbei m. bTereaktbnoaepgph @olskeinos itmet
field of CCS systems, not onl wyishmemhandonhexboohd®oil eandeof bwhe
al so on the European scal e. Tobr pPhejeehi dlse amsmmsdimend ttme bmetr o

suplacal -r esgupornaa | and although tihte ifso cduesdiicsatpelda cteod tohne t he WLAN
specific needs of the PKP PLK toepner atthoer ,r e chuei rpeonteennttsi afl o rp rtohiesc ts
i mplications can be much widerbility, switching times, capacity

Currentl y-3 shtawgesdelen fully confpdlet®l, PFnmaMutiehs hlhat are plannd
specification for the |nterfacééan'P@F@Habépawoﬁaéhﬁeéﬁsag\mltht

1)LBI XL (bl ocki stigmladd kingg on t@eneeptudah), programming and si mul

2L X-1 XL (level crbasenbockigmaglishsttahlel asttigon have been completed
tion), installed in real conditions in =
3)LCSI XL (1l ocal <Gorterrdloccke mtge ron® ft hteh & tV¥arjspay Met r o.
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