


• Founded in 1918
• OEM of rail vehicles
• Manufactured over 4,200  rail vehicles
• Produced 66 vehicles with Energy Storage Systems
• 68 Streetcars running in USA

1927 – 28 passenger rail bus



• Established American Manufacturing Since 1918
• Engineering, Design, Manufacturing, Testing and Service all located in single location

Main Production 
Building

Paint and Blast 
Booth

Engineering 
Building

New Paint Booth 
& Production

Test Track



 In-house Engineering and Design Departments
 5 : 1 Manufacturing to Technical Ratio

ff C Efficient and Controlled Engineering
 Innovations & Advancements: Multiple Patents

 Trolley Pole PatentTrolley Pole Patent



StreetcarsBattery, Trolley & Diesel Mining & Tunneling Vehicles

Freight Locomotives

Passenger Locomotives



1. New Orleans Transit Authority 
(NORTA)
• 31 streetcars31 streetcars

2.  Southeastern Pennsylvania 
Transportation Authority (SEPTA)
• 18 streetcars

3. San Francisco Municipal p
Transportation Agency (SFMTA)
• 17 streetcars

4. Walt Disney Corporation
• 2 streetcars



Proven Historical Success
• IGBT AC and DC Propulsion Systems

• Regenerative and Dynamic Brake Systems

• Wireless Induction Charging Systems

• Dual Control 

• Proven Soft-Ride Trucks

• Proven HVAC systems and ducting

C lli i E M t S t• Collision Energy Management Systems



Modern Streetcar Truck
• 49 streetcars running in everyday revenue   
service starting in 2001

• Proven in service with AC and DC tractionProven in service with AC and DC traction  
motors

• Improved ride quality• Improved ride quality

• Reduced noise

• Increased reliability



• ABB propulsion package is proven operationally on over 
500 vehicles worldwide & in the USA 

• Redundancy with ABB propulsion system

• TMV Control System is the latest in vehicle and traction y
control

• TMV Control System is proven on 31 streetcars in 
operation in USA since 2002operation in USA since 2002 

• User friendly touch screen display with remote diagnostics



• Thermo King HVAC system proven on major systems 
throughout the USA (CTA, NYCT, Amtrak, etc)

• Thermo King LRV Unit is efficient, self-contained, low-profile,   
f t d itroof mounted unit

• 4 3 tons cooling & 10 kW overhead heating per unit4.3 tons cooling & 10 kW overhead heating per unit

• 3 units = 12.9 tons & 30 kW

4 it 17 2 t & 40 kW• 4 units = 17.2 tons & 40 kW



• Manufacturing workforce expert craftsmanship of LRV carshells

• Highest manufacturing standards of ASTM, FRA, APTA, AWS 

• Qualified welding on corrosion resistant, carbon and stainless 

steels, and aluminum 



• History of Modern Interior Designsy g

• Known for attention to fit and finish details

• Passenger and Operator Ergonomicsg p g

• Lighting

• Passenger Comfort & SafetyPassenger Comfort & Safety

• CFD analysis for HVAC



Liberty StreetcarLiberty Streetcar

• Carbody Design - Proveny g
• Propulsion Package - Proven
• Trucks - Proven



Liberty StreetcarLiberty Streetcar

• Over 70% low floor• Over 70% low floor
• Single step to high floor area



Customization OptionsCustomization Options
Regular Package Options
• Available in two body widths (8ft or 8ft 8in)y ( )
• Various Seating Arrangements
• Different Door Configurations
• Differing body trim and paint schemes 
• Operators compartment configuration
• Bike StorageBike Storage
• Fare box / payment system
• Pantograph 

Standard Options
• Energy Storage System for off-wire operation
• Multiple Unit Operation



Dallas Streetcar ProjectDallas Streetcar Project

• Downtown Dallas to Oak CliffDowntown Dallas to Oak Cliff

• Awarded in March, 2013

• Two Streetcars w/ Option of TwoTwo Streetcars w/ Option of Two

• 8 Feet (2.46m) width vehicle

• ESS system for off wire operation• ESS system for off-wire operation

• 1.5 mile line w/ 1 mile off-wire

• Delivery End of 2014• Delivery End of 2014



Service & SupportService & Support

• Dedicated Service Department
• Educational Operator & Maintenance Training
• On-site Field Engineer for Entire Warranty Periodg y
• Remote Diagnostic Capabilities
• Various Extended Service Packages Availableg



What You Get With BROOKVILLEWhat You Get With BROOKVILLE

• Unrivaled EngineeringUnrivaled Engineering
• Established Skilled American 

ManufacturingManufacturing
• All Under One Roof in One Location
• Proven Track Record
• Customer Satisfaction is #1 Priorityy
• Partner - not just a supplier



Where commitment, quality, and experience Where commitment, quality, and experience 
combine to benefit the District combine to benefit the District of Columbiaof Columbia



 
             

 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                            

  

Alternatives Analysis
Union Station ‐ Georgetown

Supplier Questionnaire
April 3, 2013

Liberty Streetcar
 



 
 

 Union Station ‐ Georgetown Alternatives Analysis 
 

 

 
Brookville Equipment Corporation (BROOKVILLE) is pleased to provide a response to the District of Columbia's 
Alternative Analysis for the introduction of premium transit service from Georgetown Waterfront to Union Station.  We 
understand that sections of this alignment may limit the use of overhead wires and BROOKVILLE currently has a solution 
for situations such as this.  
 
BROOKVILLE is currently engineering, designing, and manufacturing Modern Liberty Streetcars for the City of Dallas 
which are equipped with an onboard Energy Storage System (ESS) to allow the streetcar to operate for extended periods 
without the use of overhead wire.  Please find responses to the questions provided below.   
 

Question #1  
The District will consider designs which allow for the use of an in-street conductor which supplies power to the 
vehicle continuously while operating, a system with long gaps in the overhead supply and wired areas for recharging 
while operating (batteries), or a system which charges an on-board storage system only when stopped at station 
platforms (supercapacitors or flywheels). Which of these types of systems have you supplied vehicles (rail, bus, or 
other transport) for? Or, are in the process of supplying? Do you have any comments on the advantages or 
disadvantages concerning the three system types?  
Response 
We currently have supplied rail vehicles with on-board ESS battery systems.   The ESS systems have been charged by 
overhead wire, or by non-contact inductive transfer charging.    We are currently in the process of supplying a lithium-
ion ESS solution to the city of Dallas in a Modern Streetcar.  The current Dallas alignment has a 1 mile off-wire 
section, with total system length of 1.6 miles. 
Supercaps advantage gives you a higher power output for short duration accelerations compared to a battery solution.  
Supercaps recoup braking energy more efficiently than battery, and charge at higher rates. They have a higher cost per 
kwh and lower energy density. 
Batteries advantage gives you a higher energy capability for longer duration off wire systems. 
Possible combination of super caps and batteries for a multiple start/stop wireless section. Areas of concern with 
combination are cost, space, and complexity.     
 
Question #2  
A traditional streetcar is designed to operate from an overhead supply system operating continuously at either 600 or 
750 Vdc. Would your company’s offering place any special or additional requirements concerning integration of the 
electrification system? Would your technology operate with a pantograph when not on a wireless section?  
Response 
We would not require any additional requirements from the electrification system. Our streetcar would operate with a 
pantograph when not on a wireless section.  
 
Question #3 – In Street Conductor  
Has the in-street conductor been utilized in areas which normally experience snow and ice in the winter? What 
material would you use for fabricating in-street conductors? Would the material show corrosion for the application of 
de-icing road salt? What provisions are made to prevent snow plow blades from damaging the rail?   
Response  
Not Applicable. The current Liberty Streetcar ESS system does not utilize an In Street Conductor. 
 
Question #4 – In Street Conductor  
Has the in-street conductor been installed in mixed use traffic lanes? Has it been installed in reserved lanes with 
normal traffic operating at right angles across it? Have there been any issues related to cleanliness resulting from 
contamination with rubber tire, oils, or autumn leaves?  
Response  
Not Applicable. The current Liberty Streetcar ESS system does not utilize an In Street Conductor. 
 
Question #5 – In Street Conductor  
How is the conductor installed in the street? Are there any restrictions on horizontal or vertical curvature of the 
pavement? How are crossings or turnouts implemented with the conductor rail? What clearances are required for 
other structures such as manholes and metallic covers?  
Response  
Not Applicable. The current Liberty Streetcar ESS system does not utilize an In Street Conductor. 
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Question #6 – Batteries  
Which battery type do you have experience in applying, Lithium (Li) or Nickel Metal Hydride (NiMH)? What is the 
maximum acceleration rate and maximum speed normally used in these applications?  
Response 
We currently have experience with Lithium-Ion battery technology.  Our current design utilizes a 2.0 mphps 
acceleration rate for weights between AW0 and AW2 for speeds between 0-15 mph on level tangent track.  Maximum 
speed maybe limited.  
 
Question #7 – Batteries  
What are the design limits and emergency limits for charge/discharge levels of the batteries on your vehicles? Is the 
battery management system provided by the battery manufacturer, third-party specialized supplier, or incorporated 
into the propulsion system? Are the individual cells monitored? 
Response 
Although the Lithium-Ion Battery can discharge or charge at very high C-rates, we are limiting our battery to a 
maximum discharge rate of 4C-5C, and a charge rate of 1C.  At higher discharge or charge rates the cells will produce 
more heat, which is detrimental to the overall life of the cell.  
 
Question #8 – Batteries  
The operating environment in DC has a temperature range of -15⁰F to 106⁰F. What will be used for the cold 
temperatures to ensure proper operation of the system? Do the high temperatures with added solar heat gain prove 
detrimental to the batteries? Is a heating and cooling system typically provided for the batteries?  
Response  
Our design utilizes a thermal management system which has the capability of heating or cooling the battery dependent 
upon the ambient/battery module temperatures.   
High temperatures are detrimental to the batteries.  The Lithium-Ion batteries optimal operating temperature range is 
from 85 F to 95 F.   
Yes a thermal management system is provided with our battery solution 
 
Question #9 – Batteries  
There is a concern with impacts damaging Li batteries with fires resulting days later. This was observed during crash 
testing of the Chevy Volt. Are the batteries located in an area susceptible to impacts in traffic accidents? Have you 
established criteria for maximum impact shocks and have the criteria been validated by the battery manufacturer?  
Response  
Due to the design of the Chevy Volt cooling system, in which coolant was in direct contact with the cells, the coolant 
leaked, crystallized, and shorted the cell which was the cause of the fire.  Our thermal management system does not 
have the coolant in direct contact with the battery cell.   
Our batteries are located undercar on the A/B end carbodies.  The battery enclosure is centered under the carbody.  A 
crash analysis is being performed to determine the need for impact protection to the ESS system.   
The battery manufacturer impact/shock criteria, which are being incorporated into our ESS system design.   
We have incorporated several design features which maximize the safety of the Lithium-Ion  battery.   For example we 
operate at a lower SOC, battery  management  system  monitoring, high voltage disconnecting contactors, and battery 
module  construction  
 
Question #10 – Batteries  
Batteries will be discharged during overhead gaps and recharged while operating in wired sections. As a “ball-park” 
approximation, if a streetcar traveled three miles off wire with 6 stops on an average 2% grade how long would the 
vehicle need to travel on wire to fully recharge? What would be the maximum current draw for battery recharging?  
Response  
Without specific alignment details, stop durations, speed, etc it is very difficult to determine the energy we would need 
for this specific scenario.  However, making some “ballpark” assumptions we estimate the need to charge for 30-45 
minutes to recharge the batteries keeping the 1C charge rate.  
 We would need approximately 133 amps from the overhead supply for battery recharging.  
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Question #11 – Batteries  
If a stationary vehicle draws the maximum current for battery recharging in addition to the vehicle’s maximum 
auxiliary power requirement on a 106⁰F day in full sun with no wind, is it possible to heat a 350 kcmil overhead 
contact wire to the 160⁰F annealing temperature of the copper? If so, what measures may be taken to mitigate this 
concern?  
Response  
Our pantograph is designed for a maximum stationary current of 200 amps.  Our typical stationary current draw with 
maximum auxiliary power and battery charging will be approximately 150 amps.   
If required, further investigation would have to be conducted with our pantograph supplier.  
 
Question #12 – Supercapacitors  
What is the time required to recharge fully depleted supercapitors at a stop? What level of current and voltage is this 
time based on?  
Response 
Not Applicable.  The current Liberty Streetcar ESS does not have supercapacitors.   
 
Question #13 – Supercapacitors  
For a discrete charging system, would your firm recommend a traditional supply system with distribution via 
underground conduit or smaller discrete chargers at predetermined locations? If discrete chargers are possible, what 
is the range of AC supply voltages that could be accommodated? Can a one-line diagram of such a discrete charger 
be provided?  
Response  
Not Applicable.  The current Liberty Streetcar ESS does not have supercapacitors.   
 
Question #14 – Supercapacitors  
If station spacing of one-half mile (800 m) on a 2% grade and the streetcars stops for traffic signals every 500 ft (150 
m) is used, would your standard vehicle be capable of passing a stop without charging while operating with the 
maximum auxiliary load, including HVAC? What would be the anticipated charge level remaining at the second stop?  
Response  
Not Applicable.  The current Liberty Streetcar ESS does not have supercapacitors.   
 
Question #15 – Batteries & Supercapacitors  
Under lane-sharing scenarios, a Streetcar could be delayed considerably in traffic resulting in insufficient remaining 
charge to reach the next charging area. What is your strategy for minimizing this risk? Would additional storage 
capacity or capacity monitoring and load shedding (HVAC) be used? What is the possibility of recharging the vehicle 
in the street and what equipment would be recommended?  
Response  
Utilizing the battery management system we constantly monitor the State of Charge (SOC) of the battery.  Our vehicle 
controller will utilize this information to start shedding loads at predetermined setpoints thus minimizing the risk of the 
car being stranded on a section of unpowered rail.  Also, acceleration and speed limits will be reduced at a 
predetermined SOC level to help conserve battery power.  
The vehicle is provided with emergency stowable couplers that can be used to move the car to a powered section of 
rail.  
 
Question #16 – Vehicle Design Criteria 
The District currently owns three T12 streetcars manufactured by Inekon and has three American-built versions of the 
Skoda T10 streetcars on order. These vehicles use the standard Czech width of 8 ft (2.46 m). What are the implications 
of continuing to use such European dimensions? Would you be interested in proposing on a small order of 8-10 cars 
with this width requirement? If no, what is the minimum order size you would be interested in? Would you prefer using 
the typical US width of 8 ft 8.3 in (2.65 m)?  
Response  
The Liberty Streetcar is currently offered in two standard vehicle widths.  The narrow 8 ft (2.46 m) vehicle and the 8 ft 
8 in (2.65 m) vehicle. 
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Question #17 – Vehicle Design Criteria 
The District’s current vehicle design criteria limit the length of the vehicles to 72.2 ft (22 m). Does this length permit 
sufficient space to mount energy storage devices on your standard vehicles? If not, what is the minimum length of 
vehicle your firm would be interested in providing?  
Response  
The Liberty Streetcar has a standard length of 66 ft which permits sufficient space for the mounting of our ESS 
solution.    
 
Question #18 – Retrofit of Existing Vehicles 
The District currently has vehicles with lengths of 66 ft (20 m) and width of 8 ft (2.46 m). If these vehicles are to be 
operated on lines with wireless sections they will need to be retrofitted. What would be the approximate space 
requirements if your technology were to be retrofitted? Are there any proprietary components that would be required? 
Do you have any experience retrofitting the system to older vehicles manufactured by you or others? Would you be 
interested in performing the retrofit work as part of a new procurement?  
Response  
Due to the many unknowns of the existing vehicle structural designs, areas available for ESS components, and the 
integration of the ESS into the existing electrical systems we do not feel this is feasible.   
 
Question #19 – Specialized Equipment 
What specialized equipment will be required to maintain your proposed energy storage and/or enhanced propulsion 
technology options? Will additional shop equipment or storage/charging rooms be required? Will test and 
troubleshooting procedures be impacted, particularly for high voltage storage devices on the vehicles? Please 
elaborate on the specific function and purpose of such equipment.  
Response  
No specialized equipment is required to maintain our ESS system.   
Depending upon if spare battery modules/pack are purchased an intelligent battery charger maybe required for 
maintenance during storage. 
Special test and troubleshooting procedures will be provided for the ESS system.  The ESS system has midpoint 
contactors that reduce the voltage for safe trouble shooting.  
PPE will be required at a minimum may be rubber gloves and cotton clothing, etc.   
 
Question #20 – Training and Education 
Will additional specialized training for vehicle maintainers, wayside maintainers, or vehicle operators be required? 
Will specialized personnel in any of these areas be required or would a typical maintainer/operator with a high school 
diploma and standard maintainer/operator training be sufficient?  
Response  
Additional training for vehicle maintainers and vehicle operators will be required.   
Typical electrical technicians will be required to maintain the ESS system. 
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BROOKVILLE entered the 
streetcar market in 2002, 
contributing to the first truly “Made 
in USA” streetcars since the early 
1950s. We currently have 68 
streetcars in operation in the USA. 

The Liberty Streetcar, 
BROOKVILLE’s new light rail 
vehicle (LRV) platform, uses 
industry proven systems, sub-
systems, and components. It 
was engineered after consulting 
operations and maintenance 
transit agencies to address 
streetcar industry needs.  The 
car has been designed by an 
American workforce, using the 
best proven technology from 
around the world, and packaged 
for the North American market.

A Unique, Cost-Effective Solution:
BROOKVILLE designs, constructs, 
and tests at a single location, 
permitting a convenient and cost-
effective inspection schedule.  
Operations and maintenance 
training is included and conducted 
at your location by former transit 
agency professionals with hands-
on experience.  The Liberty 
Streetcar also takes FTA safety 
and security protocols seriously, 
and includes documents needed 
for inclusion in the Safety and 
Security Plan. 

Our Customers Include:

•	 San Francisco Municipal  
Railway (SFMTA)

•	 New Orleans Regional Transit 
Authority (NORTA)

•	 Southeastern Pennsylvania 
Transportation Authority (SEPTA)

Above: 	Liberty Streetcar with three passenger compartments.

Left:
Interior of Liberty 
Streetcar with 
customizable seating 
arrangements.

Right:
Interior of Liberty 
Streetcar with just a 
single step to high-floor 
section.

Left:
Exterior of Liberty 
Streetcar with sleek, 
modern design.



Liberty Class Streetcar - Technical Specifications
Features of the Car Include:
•	 Single step design between low floor  

and high floor sections
•	 Over 70% low floor
•	 BROOKVILLE soft-ride trucks proven  

under 49 streetcars in USA
•	 Meets Buy America requirements

 
Standard Options: 
•	 Two body widths
•	 Different door configurations
•	 Various seating configurations
•	 Various body trim/paint schemes
•	 Multiple Unit operation (MU)
•	 Propulsion upgrades for higher speed
•	 Energy Storage System (ESS) for periods of 

off-wire operation

Track Gauge Standard 4 Feet, 8.5 Inches

Boarding Height 13.75 Inches (350mm)

Power Supply 750 V DC (Max. 925 V DC, Min. 525 V DC)

Low-Voltage Power Supply 24 V DC

Motors 4 x 65 kW or 4 x 99 kW

Maximum Speed 44 mph (70 km/h)

Minimum Turning Radius 59 Feet

Vehicle Length 66 Feet, 5 Inches

Max. Height (w/o Pantograph) 11 Feet

Wheelbase 39 Feet

Weight of Car Empty 63,960 lbs (without off-wire capability)

Acceleration 3.0 mphps (1.3m/s2)

Brake Deceleration 3.0 mphps

Emergency Brake Deceleration 5.0 mphps

Maximum Grade 9%

Vehicle Width 8 Feet (2.46 m) 8 Feet, 8 Inches (2.65 m)

Percentage of Low-Floor Area 71% 73%

Total Seating Capacity 41 Passengers + 1 Operator 47 Passengers + 1 Operator

Maximum Capacity (AW3) 127 Standees + 41 Seated + 1 Operator = 169 135 Standees + 47 Seated + 1 Operator = 183

Maximum Capacity (AW4) 170 Standees + 41 Seated + 1 Operator = 212 181 Standees + 47 Seated + 1 Operator = 229

Proposed Floor Plans Below Are Customizable For Your Specific Needs

Car Width 
8 Feet

(2.45 meters)

Car Width 
8 Feet, 8 Inches

(2.65 meters)

Smartphone Users: Scan this 
QR Code for more information 
on our Modern Streetcars.



Kinkisharyo 
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