BUFFER STATION

COMPENSATION OF VOLTAGE DROP
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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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@ 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 E :

cate wi - Ny »-:‘\\t \ (‘J» |1
can communicate with the master traction power supply N\ Y iy ki 4' -

station.
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BUFFER STATION - Advantages & Disadvantages T Elektroline

in comparison with the traction substation station.

BUFFER -
Low acquisition cost ’ L'm't?d support of
STATI 0 N traction

Does not need an
additional power source

Minimal construction
work

Ease of relocation

TRACTION — o
SUBSTAT'ON v s;g;;nr:]e LR = High acquisition cost

= Big building demands

Additional power
required
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VOLTAGE WAVEFORM -
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Voltage waveform of the trolley catenary without BS support. The drop-off of - : i
® 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.
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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.

TECRHNICAL SPECIF ICATIONS

Input parameters - overhead contact line
Nominal traction voltage

Input voltage tolerance

Permitted range of traction voltage

Current supplied to the overhead lines

Rate of (supplied) current change

Short-circuit resistance

Output parameters - batteries
Nominal voltage of the batteries
Voltage range of the batteries
Nominal charging power
Nominal discharging power

Working cycle specification

Rated charging or discharging battery
capacity

Technical specifications of batteries

Type

Nominal voltage

Nominal capacity

Maximum short-time discharge current

Maximum charging current

Other parameters

Ingress protection of BS
Ambient temperature
Cooling of BS

Cooling of the convertor
Surge arrester (set)
Bimensions of BS (W x L x H)
Aproximate weight of BS

Pb12v

Battery type
LFP200

750V (600V)
+33%
380 + 1000V
1000A
2000A/s

LFP400

yes (fuses, speed-switch, electronic)

480V
350V to 600V
35kw
BOO kW / 5s
55/120 s (10%)

32kwh

SLA,
maintenance-free

12V
200Ah
1000A (55
BOA

512V
400V to 624V
97 kw
97 kw

customized

280kWh

LiFePo

32V
200Ah
2000A
BOCA

IP23D
-20°C = +40°C
AC
by the air
PSP1/10/11

2200 x 4000 x 2600

8000kg

486V
380V to 590V
97 kw

97 kw @

customized

280kwh

LiFePo

32V
400Ah
2000A
1200A
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CONTROL SECTION

POWER SECTION

DISCONNECTOR
PROTECTION

4. DC INSULATED

SOURCE for own

% consumption

DC HIGH-
SPEED
CIRCUIT
BRAKER

INSULATED
VOLTAGE

. SOURCE
230V S50Hz

HIGH POWER
DC/DC
CONVERTER

DC HIGH-
SPEED
CIRCUIT
BREAKER

BATTERIES
480V PB

BATTERY
MANAGEMENT

CONDITIONING
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INSTALLATIONS
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FLEKTROLINE WORLDWIDE

OUR PRODUCTS HAVE BEEN RELEASED IN 37 COUNTRIES AND OVER 200 CITIES

@ BERLIN, DORTMUND,

4'2 BERGEN DRESDEN, DUSSELDORF, MOSCOW, ST.
M 2002 Delivery of 0CL material ESSEN, FRANKFURT, POZNAN PETERSBURG, VOLOGDA,
(M) EDMONTON and adjustrment of 10 ks HANNOVER, HAMBURG, W 2012-204: Avtomaton of New MURMANSK, SMOLENSK
gniratirack. Lspecia’ly = 7 Poznan TRAM Depot
reparation and contact wire. KOLN, MUNCHEN, P De;w%g:;(i‘ material delivery for TBUS

2016: Heavy catenary
system - Design and OCL

stagger adjustment of lightrail NURNBERG, STUTTGART,

track (10kms) in'tunnel.

material delvery for LTR R
track (over 13 km double ."' etc. \‘! =
track & depob) o . 2011-17: 0CL material deiveries for -

: { 4B \MSTERDAM b acks ~ -

W 2012 Avtomation of
the Lekstraat TRAM
depot, 2nd Largest in
Amsterdam

4 I GOTEBORG,
NORRKOPING

2003-2012: Delivery 8
of OCL material for
tram lines.

%, BLACKPOOL

D> 2010: Signaling Systems
for the Complete TRAM
Network Refurbishment

al’a

‘ BRUSSELS

2014: Elektroline Chosen
as Supplier of Point
Machines and Track

ircuits for the Upcominy < - ' 2 =
(e S ; {E3 FBRATISLAVA

4 Years

s

C 016: Delivery and installation'® ulic point machine
GENT including control system TSC TASNSS installed electrical
Signaling systems installation: heating of switches and veh| ro control from turnabc

‘* CALGARY

2014: Design for TRAM BEIJING, WUHAN,

unnel, Supplies of OCL switch point control systems,
A A SuzHou,
@ ot s ot e SHENYANG, @
QUINGDAO,
‘ Y M CHARKIV DONGHU,
One of the first cities equipped 20%2: Superviion o SHANGHAI

delivery of material for
reconstruction of tram
line just beside stadium
of 2012 UEFA European

2015: Electro-Hydraulic Point
Machines for Catenary-Less

‘ Tramway

with our automatic system
ystery

&= PORTLAND

=== 2014 First Elektroline

;{:er’y‘\;s:s—ﬂee\ Point Chamionship.
BARCELONA, GRANADA,
MALAGA, MURCIA,
ZARAGOZA, ETC. GAZIANTEP -
= SANFRANCISCO ~y Stln e - Pt soneost
o TRAM Depots Equipped dehver;);zfsCeL’ZFaTeR:;M line

== Delivery of control
systems for trolleybus

with Elektroline
Signaling Systems

(over 13 km)

Rierl an= ATHENS
PRAGUE = 2007 Complete

realization of

modern tram
track

Elektroline Inc. P: +420 284 021 111

K Ladvi 1805/20 F. +420 284 021 119 2 .f .
184 00 Prague 8 E: info@elektroline.cz ( Elektroline
Czech Republic www.elektroline.cz
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