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The Buffer 
STaTion iS 
deSigned To 
compenSaTe 
ShorT Term 
currenT and 
volTage drop 
wiThin ocS 
caTenary 
neTworkS.

This station is located where the OCS does not meet the 
energy required for trolleybuses. Typically, these areas 
are located far from power substations as the long-
distance resistance of the wires causes a voltage drop. 
Instillation of the station occurs when the catenary is 
powered by only one converter station, typically during 
reconstruction. The buffer station can compensate well 
for a lack of tension in the system.
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an increaSe in energy 
demand iS expecTed while 

uSing hyBrid BaTTery 
TrolleyBuSeS. when 
TheSe BuSeS reTurn 

To The caTenary They 
conSume energy noT only 

for normal operaTionS, 
BuT addiTionally for on-
Board BaTTery charging. 

The ToTal conSumpTion of 
TrolleyBuSeS iS The Sum of 

The BaTTery currenT and 
TracTion currenTS.

Further upgrades to the buffer station can be made under 
customer requests, including one which would install higher 
capacity batteries. An advantage of these higher capacity 
batteries is the enablement the energy storage. This is 
especially useful when the track is powered by a small 
Photovoltaic power plant as the stored energy can in turn 
support the catenary system.
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The foundaTion of our 
Buffer STaTion iS a 
TracTion drive (dc-dc 
600/600) ThaT aSSureS 
The Safe and reliaBle 
TranSfer of energy To 
and from The TracTion.

4

Buffer_station_2018_en.indd   4 16.5.2018   12:25:09



The main station regulator controls the traction drive. An air 
condition unit is installed within our Buffer stations to maintain 
an equilibrium of temperature, a factor crucial for the health and 
longevity of the batteries.

An advantage of the Buffer station is its functionality 
and ease of use, as it is controllable on-site as well as 
from afar as our web interface gives users control of the 
Buffer Station remotely. Additionally, the buffer station 
can communicate with the master traction power supply 
station. 
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Buffer 
STaTion

TracTion 
SuBSTaTion

+ -

+

Low acquisition cost 

Does not need an 
additional power source

+ Minimal construction 
work

Ease of relocation+

Limited support of 
traction

+ Unlimited support of the 
system

- High acquisition cost

- Big building demands

- Additional power 
required

Buffer station - advantages & disadvantages 
in comparison with the traction substation station. Voltage WaVeform

6

Buffer_station_2018_en.indd   6 16.5.2018   12:25:16



Buffer station - advantages & disadvantages 
in comparison with the traction substation station.

Voltage waveform of the trolley catenary without BS support. The drop-off of 
voltage in visible as the tension is consistently below 450 V (notice the drops 
below the red boundary line of 550 V).

Now look at voltage waveform on the trolley catenary with the buffer station’s 
support. The tension of the trolley catenary during rush-hour never descends 
below the set boundary of 550 V.

Voltage WaVeform
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The technology and all components of the 
buffer station fit into the self-supporting steel 
frame, allowing for easy and fast installations 
or relocations.

EA
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F 

RE
lO

CA
TI

ON
teChniCal speCifiCations Buffer station system sCheme
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Input parameters – overhead contact line

nominal traction voltage 750V (600V)
input voltage tolerance ±33%
permitted range of traction voltage 380 ÷ 1000V
Current supplied to the overhead lines 1000a
rate of (supplied) current change 2000a/s
short-circuit resistance yes (fuses, speed-switch, electronic)

nominal voltage of the batteries
Voltage range of the batteries 350V to 600V

480V

Output parameters – batteries

nominal charging power 35 kW
nominal discharging power 600 kW / 5s
Working cycle specification 5 s / 120 s (10%)
rated charging or discharging battery 
capacity 32kWh

type sla, 
maintenance-free

nominal voltage 12V
nominal capacity 200ah

Technical specifications of batteries

Cooling of the convertor by the air
surge arrester (set) psp1/10/iii
dimensions of Bs (W x l x h) 2200 x 4000 x 2600

ingress protection of Bs ip 23d
ambient temperature -20°C ÷ +40°C
Cooling of Bs aC

maximum short-time discharge current 1000a (5 s)
maximum charging current 60a

Other parameters

aproximate weight of Bs 8000kg

Pb12V LFP200 LFP400

Battery type

400V to 624V
512V

97 kW
97 kW 

customized

280kWh

380V to 590V
486V

97 kW
97 kW

customized

280kWh

lifepo

3,2V
200ah
2000a
600a

lifepo

3,2V
400ah
2000a
1200a
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Buffer station system sCheme

high power 
DC/DC 
Converter

insulateD 
voltage 
sourCe 
230v 50hz

pole 
DisConneCtor
proteCtion

DC high-
speeD 
CirCuit 
braker

DC high-
speeD 
CirCuit 
breaker

batteries
480v pb

air 
ConDitioning
unit

DC insulateD
sourCe for own 
consumption

Central 
Control 
unit (CCu)

Data transfer 
to substation or 
dispatcher’s office

gsm
remote 
Control

touChsCreen 
for local control

battery 
management

safety 
management, 
smoke, fast 
external error

oCl
600v

power seCtion

Control seCtion
DispatCher 
offiCe

substation

24v

elektroline 
maintenanCe 
Department
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installations

zl
íN

The buffer station 
is located at an 
intermediate location 
where wiring ends and 
the trolleybuses continue 
4 km further without 
the catenary system. 
The station supports the 
system during increases 
in offtake when the 
trolleybus is connected to 
the traction system.

10

Buffer_station_2018_en.indd   10 16.5.2018   12:25:24



installations

zl
íN

P
Il
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N

The catenary system in 
Pilsen is powered by two 
converter stations. After 
a modification occurring 
Summer of 2018, the 
station will serve as the 
catenary support, as a 
singular converter station 
cannot hold the traction 
tension itself.
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MOSCOW, ST. 
PETERSBURG, VOLOGDA, 
MURMANSK, SMOLENSK
Design and material delivery for TBUS 
and TRAM lines.

POZNAN
2012-2014: Automation of New 
Poznan TRAM Depot

AMSTERDAM
2012: Automation of 
the Lekstraat TRAM 
depot, 2nd Largest in 
Amsterdam

BLACKPOOL
2010: Signaling Systems 
for the Complete TRAM 
Network Refurbishment

BRUSSELS
2014: Elektroline Chosen 
as Supplier of Point 
Machines and Track 
Circuits for the Upcoming 
4 Years

LYON
One of the first cities equipped 
with our automatic system 
VETRA

DAYTON
Supplies and Supervision 
of TBUS switches

PORTLAND
2014: First Elektroline 
Stainless-Steel Point 
Machines

SAN FRANCISCO
Delivery of control 
systems for trolleybus 
switches

CALGARY
2014: Design for TRAM 
tunnel, Supplies of OCL 
material

EDMONTON
2016: Heavy catenary 
system - Design and OCL 
material delivery for LTR 
track (over 13 km double 
track & depot)

PRAGUE
1994-2017: Critical Technologies 
for one of the tram Largest 
Networks in the World

ATHENS
2007: Complete 
realization of 
modern tram 
track

VIDIN
2007: Complete 
Realization of 
Modern Railway 
Overhead Contact 
Line System 
(ARCAS)

GAZIANTEP
2013: Both Gaziantep 
TRAM Depots Equipped 
with Elektroline 
Signaling Systems

BEIJING, WUHAN, 
SUZHOU, 
SHENYANG, 
QUINGDAO, 
DONGHU, 
SHANGHAI
2015: Electro-Hydraulic Point 
Machines for Catenary-Less 
Tramway

GOLD COAST
2013: Complete material 
delivery for OCL of TRAM line 
(over 13 km)

ADELAIDE
Complete material 
delivery for OCL of TRAM 
line (over 13 km)

MELBOURNE
2015: Intelligent Yard 
Automation System for the 
Largest TRAM Network in 
the World

GENT
Signaling systems installation: 
switch point control systems, 
tram priority systems, 
automatic switch point heating

PILSEN
2011-2017: Delivery and assembly 
of railway Overhead Contact Line 
System (ARCAS-EL)

HORAZDOVICE
2014-2015: Delivery and 
assembly of railway Overhead 
Contact Line System (ARCAS-
EL); LV and MV technologies; 
Electric switch heating system

CAGLIARI, MILAN, 
FLORENCE, 
PALERMO, LECCE, 
CHIETI, NAPLES,     
LA SPEZIA, ROME, 
PARMA, RIMINI, etc.
2002-2016: Periodic deliveries 
and assemblies of OCL material 
for public transport

BERLIN, DORTMUND, 
DRESDEN, DÜSSELDORF, 
ESSEN, FRANKFURT, 
HANNOVER, HAMBURG, 
KÖLN, MÜNCHEN, 
NÜRNBERG, STUTTGART, 
etc.
2011-17: OCL material deliveries for the 
tram tracks

BARCELONA, GRANADA, 
MALAGA, MURCIA, 
ZARAGOZA, ETC.
Elektroline was responsible for 
delivery of TRAM OCL material.

CHARKIV
2012: Supervision and 
delivery of material for 
reconstruction of tram 
line just beside stadium 
of 2012 UEFA European 
Chamionship.

BERGEN
2012: Delivery of OCL material 
and adjustment of 10 kms 
lightrailtrack. Especially 
reparation and contact wire 
stagger adjustment of lightrail 
track (10kms) in tunnel.

GÖTEBORG,
NORRKÖPING
2003-2012: Delivery 
of OCL material for 
tram lines.

BRATISLAVA
2014: Delivery and installation of Electro-hydraulic point machine 
including control system TSC Tandem. We also installed electrical 
heating of switches and vehicle departure control from turnabout.

Elektroline Inc.
K ládví 1805/20
184 00 Prague 8
Czech Republic

P: +420 284 021 1 1 1
F: +420 284 021 1 19
E: info@elektroline.cz
www.elektroline.cz
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