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Ultra-lightweight
Electric City Bus







Full composite, self-supporting body.


Structural composite material.


No chassis. No steel frame.


Ultra-lightweight







Ultra-low Consumption


Lightweight composite body requires smaller main units. Combined with 
a state-of-the art synchronous electrical driveline, average consumption is 
between 0.55-0.65 kwh/km (SORT2), providing an average autonomy 
between 170-240 km. (according to the stored energy level)







Lifetime corrosion resistance.


Structural properties equal or better compared to traditional concepts.


Very low body maintenance costs.


Reduced lifetime costs compared to buses with metal body.


Environmentally friendly construction: high ratio of recycled materials.


Reduced axle load on road.


Composite







WINDOW MODULE


6/8 passenger seats 


(perpendicular/parallel to driving direction)


Full low floor


Further battery pack as an option


2.REAR MODULE


9 seats


Powertrain


Rear axle


Battery pack


1.


FRONT MODULE


Driver seat 


Front axle


Customer specific area position


Full low floor


4.DOOR MODULES


1200 mm double door


Options: 4 seats/wheelchair/baby 
carriage position


Options: ramps installation for 
wheelchair access


Full low floor


3.


Modular Platform System


Flexible type series based on the Modular Platform System.


Variation of 4 types of modules offering various bus categories.







CHARGE TIMES


Battery Pack


Overnight Charging*


CHARGER SPECIFICATIONS


3x400V (-15%..+10%) 50 HzInput voltage


* Optional opportunity charging


60kWOutput power


Max. 90AOutput current


Innovative Interior Design & 
Ergonomic Passenger Area
Wide aisles and doors allow rapid passenger flow. 


Spacious interior results high comfort for passengers.


Kneeling function.


Handicapped areas with semiautomatic door ramp.


Front door behind the front axle, wheel arches outside the passenger area.


Easy cleanable and maintainable passenger area.


Extremely spacious interior, high passenger number. 


4 hours 
(3 h charge + 1 h battery equalizing)


5 Battery packs


3 hours 
(2 h charge + 1 h battery equalizing)


3 Battery packs


4 Battery packs 3,5 hours 
(2,5 h charge + 1 h battery equalizing)







MODULO C48 E C88 E


19-22


max 48


6507


4026


7100


174


4750


0-2-0 with
1200mm wide entrance


Sütrak-Carrier AC520-I
15/30


C68 E


10


15


340


250


Siemens 1DB2016 (Water cooled system)


153/160 (lim.120)


2500 (lim. 2000)


Dual circuit, pressurized air brake 
with safety brake


Wabco PAN17 or Knorr-Bremse SN5600


Eberspeacher M12


21-26


max 68


7982


2550


2940


5501


8834


132


6700


0-2x2-0 with
1200mm wide entrance


Sütrak-Carrier AC520-II
20/30


27-35


max 88


9457


6976


10585


111


7550


0-2x2-0 with
1200mm wide entrance


Sütrak-Carrier AC520-III
24/30


Seated passenger


Total passenger capability


Vehicle dimensions


Length (mm)


Width (mm)


Height (with AC) (mm)


Wheel base (mm)


Vehicle maneuverability


Turning radius (mm)


Rear sweep (mm)


Approach angle (degrees)


Departure angle (degrees)


Covered �oor height


In drive postition (mm)


In station kneel position (mm)


Curb weight CW (kg)


Door arrangements


Electric motor


Max power (kW)


Max torque (Nm)


Brake system


Wheel brake


Cooling and heating system


AC systems


cooling / heating capacity (kW)


Low �oor ratio 70% 75% 79%


Main Technical Data







info@modulo.hu
www.modulo.hu
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Innovating Bus Manufacturing







METAL CHASSIS


MODULO M SERIES


Euro6 (D) – for urban and suburban use


Trolley (T) – for city use


Versions


MODULO M 108 D


MODULO M 168 D


MODULO M 108 T


MODULO M 168 T


Lengths


12,7m  18,75m


Passenger capacity


108, 168











Electric (E) – for urban use


Range Extender (H) – for urban and suburban use


CNG (G) – for urban and suburban use


Trolley (T) – for city use


Versions


MODULO C 48 E


MODULO C 68 E


MODULO C 88 E


MODULO C 48 H


MODULO C 68 H


MODULO C 88 H


Lengths


6,5m  8m  9,5m


Passenger capacity


48, 68, 88


MODULO C 48 G


MODULO C 68 G


MODULO C 88 G


MODULO C 48 T


MODULO C 68 T


MODULO C 88 T


COMPOSITE BODY 


MODULO C SERIES











MANUFACTURING 


MODULO BUS FAMILY


Technology


Development of the Modulo metal buses is based on the world famous 


Ikarus manufacturing knowledge.


Composite technology used to build Modulo is a unique innovation for the 


future buses, mainly for electric vehicles.


References, competences based on the NABI bus factory.


Location


Budapest, Hungary, Middle Europe


Sales 


Manufacturing ready-to-use vehicles


PKD (partially knocked down kit)


License


Manufacturing capacity


Ready-to-use vehicles – 800/year


PKD construction – 3000/year


License
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www.modulo.hu www.ikarusegyedi.hu
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www.evopro-group.com Company presentation



http://www.evopro-group.com/

http://www.alx.com.gr/maingr/wp-content/uploads/evopro.docx
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Your partner in SAFE and EFFICIENT railway transportation


eRDM 
DYNAMIC RAILWAY DIAGNOSTIC SYSTEM
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A B O U T  E V O P R O
evopro group is an international engineering company that provides 
comprehensive engineering services and develops innovative products 
in various industries worldwide, with a focus on transportation 
technologies, energy and industrial automation.


M I S S I O N  &  S O L U T I O N S


Detection and alarm on derailment-hazardous 
(dangerous) dynamic load conditions of the passing 
trains.


Controlled noise-, and vibration-emission using 
defective wheel detection and trend-monitoring.


Detection, trend-monitoring and alarm on railcar-, 
and infrastructure-damaging conditions of the passing 
train that results in:
•     The preservation and lifetime extension of both the           
infrastructure and the rolling stocks by reduced and 
controlled wear and tear.
• Decreased maintenance costs by predictive 
maintenance based on the provided trend-data.


• Effective traffic management due to adaptive 
speed limitations, based on the detected dynamic load 
conditions.
• Increased utilization by predictive maintenance 
based on the provided trend-monitored data.
•  Increased income by selling trend-monitored data 
for predictive maintenance purposes to other parties of 
interest.
• Quality-based tolls and payments based on the 
provided trend-monitored data.
•   Real weight-based tolls and payments and real-time 
checking of the contracted weights with high accuracy 
and efficiency even at high train speeds.


INCREASED 
SAFETY


ENVIRONMENTAL 
PROTECTION


BUSINESS EFFICIENCY 
AND PROFITABILITY


OPERATING
COST REDUCTION


evopro has created state-of-the-art and cost-effective solutions to help the stakeholders of the railway transportation 
ecosystem overcome the challenges of providing safe and efficient transportation.


Integrating the most advanced measurement and telecommunication technologies, evopro offers its Railway Diagnostic 
product line, including the eRDM – Dynamic Railway Diagnostic System.
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D E T E C T I O N  &  D I A G N O S T I C S
The eRDM system is able to detect and diagnose several defects of the passing train. Using trend-monitoring of the bo-
gie-suspension or wheel-geometry conditions over time, it is possible to accomplish the maintenance of the rolling stocks 
on a predictive basis instead of conventional regular inspections. Predictive maintenance significantly reduces the idle 
time of the service, thus reduces operational costs and increases utilization.


O V E R L O A D I N G
Overloading may cause derailment 
hazard, and might be damaging both 
for the infrastructure and the rolling 
stocks.


A S Y M M E T R I C 
L O A D  C O N D I T I O N S
Various asymmetrical load condi-
tions of a railcar: left-right, front-rear, 
twisted wagons, asymmetry within 
one bogie, etc.


I N - M O T I O N  W E I G H I N G 
Using numerical analysis of the dynamic wheel-loads measured by the eRDM system, the static weight of the railcars can 
be determined with high accuracy. Comparing the measured values with the available freight protocols the eRDM system 
is able to verify the contracted freight in real-time, and send alert messages when overloading is detected. It also provides 
an alternative to weighbridges but way more cost-effectively, even at high train speeds.


	 TRAIN-, AND RAILCAR-WEIGHING
		  at train speeds of up to 160 km/h
		  with an accuracy of 2% (TÜV Certified)
	
	 SPEED MEASUREMENT with an accuracy of 1%
	
	 TEMPERATURE MEASUREMENT (optionally)
	
	 DAMAGE & DERAILMENT PREVENTION 
	 Detection, trend-monitoring & alarm of:
		  Improper loading of axles, bogies- and railcars
		  (overloading and all kinds of asymmetrical-loadings)
		  Axle rupture
		  Bogie suspension defect
		  Wheel geometry defects (oval, eccentric, flat or polygonal wheels)
	 For all alarms and warnings multiple-level threshold limits can be set by the Operator.
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I M P R O P E R  W A G O N  L O A D I N G S







4


A X L E  R U P T U R E


Running with ruptured axle is one 
of the most dangerous condition for 
a train, therefore its detection has 
fundamental importance in aspect 
of derailments. Axle rupture typically 
results in extreme asymmetrical load 
distribution between the wheels 
within the damaged axle.


The fatigue of the suspension springs 
of the bogies also pose a derailment 
hazard as it typically results in an  
asymmetrical load distribution.


The geometrical deformation of the 
wheels causes periodic transient 
extra-loads, which might be 
damaging both for the infrastructure 
and for the rolling stock suspension 
and bearings. The eRDM system 
records the high resolution load 
response signal of each wheel and 
analyses the wheel shape. 


B O G I E  S U S P E N S I O N  D E F E C T


D E F E C T S  I N  W H E E L  G E O M E T R Y
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S Y S T E M  D E S C R I P T I O N


The measured high resolution load response signals are sent to the data acquisition and communication 
module located near the measurement section. The module has a battery equipped power supply and a   
wide area network connection (GSM, GPRS, HSPA, DSL etc.) The system analyses the measured axle-time 
profile using the offline vehicle database. The data acquisition module can be accessed by local Ethernet 
or Wi-Fi terminal by service maintenance personnel.


S Y S T E M  A R C H I T E C T U R E
 
The measurement section is composed of 12 pairs of load measurement modules and 2 pairs of train 
detection trigger modules to start the recording, all mounted on the web of the rail, and interconnected 
with a high speed digital communication cable.


eRDM is a highly integrated wayside digital sensor network system, with high resolution recording of 
the dynamic load response of each wheel of the passing train.


The dynamic load measurement 
is based on load measurement 
modules containing high accuracy, 
proprietary strain-gauge sensors 
integrated with high performance 
digital signal processors.
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C A L I B R A T I O N  &  S E L F - C A L I B R A T I O N


Calibration can be accomplished with wagons measured on high precision weighing systems. The service interface of 
the eRDM system manages the entire calibration process. The system performs regular self-checking and self-testing 
functions by comparing the measured and collected offline technical data of locomotives. 


Several wayside eRDM systems can be integrated into a redundant high availability diagnostic server solution.
The server collects, stores, processes, and analyses the measurement results and sends the alarm and warning signals 
to client computers installed in operational stations.


The central system can be accessed by various web browser applications.


S E R V I C E S
evopro offers highly customized turn-key software development services for the integration of the 
eRDM system central diagnostic server into the IT system of the railway operator for integrated 
monitoring and alarm functionality.
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Bi-directional measurement and detection


Automatic and continuous self-calibration function


Automatic and continuous self-diagnostics with remote maintenance function


High-reliability with a redundant system architecture (12 pairs of measurement modules)


Noise-immunity through integrated digital signal processor in each load measurement module


High resolution load response analysis with proprietary, high bandwidth digital communication


End-to-end data security of measurement values with state-of-the art secure digital architecture


Customized software integration into railway operator IT system


Comprehensive diagnostics from single wheels to full train with automatic alarm functions


Real-time train identification 


Low power consumption: can be powered from the signaling system; no need for overhead cable supply


Battery powered UPS for enhanced availability


Can be installed on most common existing rail systems cost-effectively, no need for special understructure 


Available also as Service on BOO basis


Axle load					     10 ÷ 400 kN (~ 1 ÷ 40 t)


Weighing accuracy (on wagon basis)		  ±2 % (TÜV certified)


Vehicle speed					     5 ÷ 160 km/h


Speed measurement accuracy			   1%


Electric supply					     230 (190-250) V; 50/75 Hz


Electric power consumption			   max. 150 VA (during measurement)


Operational temperature range			   -25°C…+60°C


Length of measuring section			   34,2 m (with 600 mm railroadsleeper distance)


Module environmental protection			   IP67


Minimal lifetime					     10 years


MTBF						      10.000 hrs.


Wheelbase					     700 mm min.


Wheel diameter					     350 – 1250 mm 


Rail type (UIC)					     48, 49, 54, 60 


Railroad sleeper distance				    580-650 mm


Internal accumulator capacity			   12Ah


Operating time in case of power failure		  20 min
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ADVANCED RAIL-STRESS MONITORING 


eRTM 
Wireless Rail Temperature Measurement System







M I S S I O N  &  S O L U T I O N


evopro has created state-of-the-art and cost-effective solutions to help the stakeholders of the railway 
transportation ecosystem overcome the challenges of providing safe and efficient transportation.
Rail-temperature is an important parameter of railway tracks, as it is related to, and thus, an excellent 
indicator of the internal stress of the rail. The internal stress of the rails is induced by its blocked thermal 
expansion at different ambient conditions, which might lead to rail-buckling that poses a potential 
derailment-hazard. 


Integrating the most advanced measurement and telecommunication 
technologies, evopro offers its Railway Diagnostics product line, 
including eRTM - Wireless Rail Temperature Measurement 
System.


Thermistor-based measurement of inner rail temperature


Automatic self-diagnostics and continuous remote maintenance function	


Embedded electronics in each measurement module for noise-free high-accuracy measurements


Wireless communication between on-site system elements - cost effective installation


Secure data transmission via GSM/GPRS/HSPA/LTE or DSL/Fiber


Customized software integration into railway operator IT system


Low power requirements. Battery operated sensors, system Gateway powered from 230V. 


Battery powered UPS for the on-site gateway unit for enhanced availability


Cost-effective installation on existing rail-track types without the need for traffic limitation, special 
understructure, or severe alterations in the rails


Available also as Service on BOO basis


A D V A N T A G E S


A B O U T  E V O P R O
evopro group is an international engineering company that 
provides comprehensive engineering services and develops 
innovative products in various industries worldwide, with a 
focus on transportation technologies, energy and industrial 
automation.
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eRTM Wireless Rail Temperature Measurement System increases traffic safety and because it increases energy 
efficiency, it also lowers operational costs.







The eRTM system is a wireless, battery-powered sensor network for real-time monitoring of rail-temperature, and 
thus, rail-stress distribution. Recordings are based on the measurements of thermistors mounted to the web of the rail.
By applying mesh technology, repeaters allow the deployment of a wireless network covering large rail-track distances. 
Rail temperature is measured and data is sent periodically to the gateway unit. 
The gateway module performs local data processing and 
logging, and transmits the results to the central diagnostic 
server and data center via broadband communication 
network. The gateway unit can be accessed via local Ethernet 
or WiFi terminals by service maintenance personnel.


Multiple wayside eRTM systems can be integrated into 
a redundant high availability diagnostic server solution. 
The server performs system wide data processing and 
evaluation, trend analysis, prediction, data storage and 
sends the alarm and warning signals to configured 
operational clients. All system functions are available 
and visualized through the central system, which can be 
accessed by various web browser applications.


Measurement accuracy				    ±1 °C 
Temperature resolution				    ± 0.5°C
Temperature measurement range			   -40 °C … +125°C
Sensor time constant					     < 1s 
Rail temperature					     -40 °C … +75°C
Maximum number of measurement points		  256
Measurement frequency range				    10 min. – 12 hrs.
Repeater-sensor distance				    max. 100 m
Repeater-repeater distance				    max. 1000 m
On-site communication (sensor-repeater-gateway)	 868 MHz ISM
Gateway off-site communication			   GSM/GPRS/HSPA/LTE or DSL/Fiber
Sensor battery life					     3 years (1 hour measurement cycle)
Electric supply (of Gateway)				    230 (190-250) V
Electric supply frequency (of Gateway)			  50/75 Hz
Electric power consumption (of Gateway)		  max. 50 VA 
Ambient operational temperature			   -40°C…+85°C
Module environmental protection			   IP67
Minimal lifetime					     10 years
MTBF						      10.000 hrs.
Rail type (UIC)					     48, 49, 54, 60 
Railroad sleeper distance				    580-650 mm
Relative humidity of ambient air			   20 – 95%
Internal accumulator capacity (of Gateway)		  12Ah
Operating time in case of power failure			   20 min


S E R V I C E S
evopro offers highly customized turn-key software development services for integrating the eRTM system central 
diagnostic server into the IT system of the railway operator for integrated monitoring and alarm functionality.


S Y S T E M  A R C H I T E C T U R E


S E L F -  &  R E M O T E - D I A G N O S T I C S
The status and the availability of all system components - including the batteries - are monitored continuously, and an 
alert is sent to the Operator automatically in case of any problem with the operation of the measurement system, or 
when the batteries are close to depletion and need to be replaced.
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Wireless Rail-Temperature Measurement system with


        measurement accuracy of ±1°C
        thermistor response time of < 1s
        battery duration of > 3 years


along with monitoring, prediction and alarm functions.


All warning and alarm threshold limit values can be set by the 
Operator.


Derailment prevention by detecting, predicting, and 
alarming on potential rail-buckling conditions in summer-time 
operations.


Preservation and lifetime extension of both the infrastructure 
and the rolling stocks with derailment prevention.


Energy savings by measurement controlled railway-switch 
heating in winter-time operations.


Effective traffic management with optimized duration, 
localization and extent of speed limitations, based on real-time 
rail-track temperature conditions and predictions.


Effective maintenance planning by predicting rail defects and 
failures related to temperature variations, and by scheduling 
stress-free periods for rail-track maintenance.


CO2 reduction by energy savings.ENVIRONMENTAL 
PROTECTION


OPERATING 
COST REDUCTION


BUSINESS EFFICIENCY 
AND PROFITABILITY 


INCREASED 
SAFETY 
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