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About
GILLIG
GILLIG is the leading heavy-duty transit bus manufacturer in the United States. We build the 

highest quality, safest, and most durable transit buses in industry. Because our products last 

as expected, they are the most cost-effective to own, operate and maintain. We’re focused 

on delivering transformative transit solutions that provide lasting value, while planning for the 

technologies of tomorrow. 

Our buses are powered by environmentally friendly propulsion systems, including zero-emission 

battery electric, diesel-electric hybrid, near-zero emission compressed natural gas, and clean-

diesel built on our industry-proven Low Floor Platform. With 29-foot, 35-foot, and 40-foot 

configurations, a variety of styling alternatives, and a robust option portfolio, GILLIG buses can 

be configured to meet the needs of any fleet.

From initial design through final assembly, each and every GILLIG bus is designed and built by our 

dedicated and passionate team in Livermore, California. From here we operate one of the most 

modern high-volume manufacturing operations in the industry. Decades of innovative products 

have rolled off our assembly lines – products that are made to last and 100% American built.

We rigorously test our products to ensure we only deliver proven designs. But our commitment 

to excellence doesn’t stop there. Because all buses will need product support sometime during 

their service life, we provide comprehensive aftermarket support, including parts, training, and 

warranty assistance. Our Customer Care organization is staffed with experienced and responsive 

professionals dedicated to keeping your buses on the road.

The more than 27,000 GILLIG buses in service throughout the U.S. today are a testament to the 

engineering prowess and manufacturing excellence that goes into our buses. GILLIG’s reliability 

is unmatched. We welcome the opportunity to tell you more about why our buses are the best 

choice for all your transit needs.
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BATTERY ELECTRIC Built On Experience
Engineered For Performance

The Standard in Zero-Emission Excellence

GILLIG Field Service Technicians Cummins service locations

Highly Efficient Accessories

ThermoKing electric HVAC 
with integrated thermal 
management system ensures 
passenger comfort without 
sacrificing range

Power management controls 
provide optimal performance 
and long battery life

Optional cold weather package 
for increased performance in 
extreme environments

Energy Storage System

GILLIG’s next-generation 
energy storage system provides 
a 32% increase in on-board 
energy capacity

Energy-dense cells from a 
global technology leader 
provide longer range

Maximum fleet flexibility 
afforded through modular 
energy storage design

Cummins Powertrain

High-efficiency motor provides smooth, 
quiet, and powerful performance

Powertrain is backed by unmatched 
service and support network

Direct drive permanent magnet motor 
requires no reoccurring maintenance

Motor and inverter proven through 
millions of global in-service miles

Proven Platform

Commonality with existing 
GILLIG buses affords greater 
operator and technician 
familiarity

Standard electronic stability 
control and engineered weight 
balancing provide superior 
ride quality and handling

Best-in-class braking 
performance
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Charging

GILLIG’s experts can provide full turnkey infrastructure support, including consulting, project management, and 
streamlined equipment procurement to support your transition to electric buses

We offer broad access to state-of-the-art charging technology and expedited lead times from the leading U.S. 
manufacturers for plug-in, overhead conductive, and inductive charging solutions

Our rigorous testing of non-proprietary chargers assures compatibility and performance, while providing maximum 
flexibility to operators

* subject to seating configurations and option selections

Bus Length 35’ 40’

Battery Capacity 490 kWh, 588 kWh, 686 kWh

Motor Cummins Direct Drive, Permanent Magnet Motor

Passenger Capacity (Seated / Total)* 31 / 62 38 / 75

Gross Vehicle Weight Rating 48,200 lbs. 48,200 lbs.

Maximum Height 135” 135”

High Voltage DC
Junction Box

2x Battery Energy
Storage System

Integrated HVAC and
Battery Thermal

Management System

Traction Motor Battery Energy Storage System
(Up to 4x Roof-mounted, 1x Chassis-mounted)

Optional Inductive
Charging System

Optional Overhead
Charge Rails

GILLIG Battery Electric Bus Components
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Clean-Diesel Performance Designed For Your Fleet

Advancements in Cummins engine and 
emissions technology have made the L9 
engine the cleanest diesel engine on the 
market

Cummins 2021 EPA engine provides 2-4% fuel 
efficiency improvement over prior engines*

Engine maintenance intervals have been 
extended by up to 50%* greatly reducing 
cost of ownership

*Results may vary depending on application

Built for Reliability, Durability and Cost- 
Effective Ownership

Robust option portfolio provides flexibility to 
customize for your fleet requirements

Large service accesses, easily sourced 
components and limited custom tools ensure 
simple and cost-effective maintenance

DIESEL Powerful, Durable, And Reliable

A powerful addition to any fleet, GILLIG Clean Diesel buses are available in 29’, 35’, and 
40’ lengths with optional BRT, BRTPLUS, Low Floor Plus, and Trolley styling.

GILLIG Diesel buses have set the standard for reliability for decades and are the workhorse 
of America’s transit systems with higher mean distance between failures and quicker repair 
times. GILLIG Diesel buses provide consistently high uptimes. The latest Cummins engine 
provides cleaner operations through lower NOx and particulate matter emissions.

Environmentally Friendly Fleet Workhorse



7www.GILLIG.com

Engineered Better Decreased Carbon Footprint

Cummins L9N Engine reduces smog forming 
NOx emissions by 90% vs. EPA NOx Standard 
for near zero-emission operation

Abundant domestic availability of natural 
gas helps reduce reliance on internationally 
sourced and transported fuel, lowering 
overall well-to-wheel carbon footprint

Significant additional greenhouse gas 
emission reduction opportunities are 
available through the use of renewable 
natural gas (RNG)

Suspension and weight balancing designed 
to provide optimal ride quality, high-speed 
and low-speed maneuverability

Advanced composite fuel storage cylinders 
are 70% lighter than steel, improving range, 
capacity and vehicle dynamics

Integrated fuel management panel 
incorporates critical features including 
pressure regulation, fuel filtration and 
filling connections into a single, reliable, 
serviceable package

CNG A Natural Choice

A natural addition to any fleet, GILLIG CNG buses are available in 29’, 35’, and 40’ lengths 
with optional BRT, BRTPLUS, Low Floor Plus, and Trolley styling.

The GILLIG CNG bus is a combination of the latest CNG technology and GILLIG’s well-
known reliability, safety, and efficiency. The proven design of our CNG bus recorded the 
highest reliability and the best fuel economy of any CNG bus tested at the Altoona Bus 
Research and Testing Center.

A Near-Zero Emission Alternative
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GILLIG Hybrids can be approximately 90% 
cleaner than the 12-year-old buses they 
replace

GILLIG Hybrids can also run on domestic 
B20 biodiesel for greener performance 
emissions

Engine start-stop operation provides 
for environmental sustainability and less 
greenhouse gases

GILLIG Hybrids use up to 25% less fuel than 
diesel buses*

GILLIG Hybrids allow for the use of electric 
components that reduce fuel-consumption 
emissions

Lightweight design and structure 
optimization results in greater efficiencies

*Results may vary depending on application

HYBRID Proven, Reliable Hybrid Technology

TM

Our Hybrid bus is available in 35’, and 40’ lengths with optional BRT, BRT Plus, 
Low Floor Plus, or Trolley styling.

GILLIG hybrid buses are ideally suited to the demands of transit stop-and-go duty cycles. 
We offer two different propulsion systems – the Allison eGen Flex and BAE Series Drive – with 
components that make hybrids cost-efficient to own and operate, including regenerative 
braking that extends brake life, and engine-off capability for zero-emission operation. The 
buses also feature electric accessories that reduce wear and tear on engine components 
and eliminate some maintenance items from the bus.

Clean and Quiet Mobility Solutions

Reduced Emissions Saves Energy
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STYLING Modular Options For All Your Transit Needs

Our modular design allows operators to select the propulsion system and styling package that best 
meet the needs of their service while maintaining fleet commonality, as well as the reliability, durability, 

and cost-effectiveness for which GILLIG buses are renowned.

Styling options include Low Floor, Low Floor Plus, BRT, and BRT Plus.

GILLIG also offers a Trolley replica package which combines classic trolley appeal
with the quality and contemporary features of our standard transit bus.

Available In 3 Lengths

40’29’ 35’

Available In 5 Distinct Styling Options

FRONT CAP

LF BRT BRTPLUS LFPLUS

REAR CAP

BRT LF

ROOF FAIRINGS

BRT Front/Rear Fairings

Hybrid

CNG

BRTPLUS

LFPLUS
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Engineered To Last

Designed to exceed FTA 12-year / 500,000-mile 
minimum life requirements

Stainless steel chassis resists corrosion, increases life 
and requires less maintenance

Lightweight, high-strength aluminum body with 
anodized side posts resists corrosion and greatly 
simplifies collision repairs

Maintenance Friendly

Large doors make servicing components easier 
through ready access

Quick-change skirt panels make repairs easy and 
help ensure operational readiness

Standard-size tires last 65% longer, deliver better 
ground clearance and experience less rim damage

Comfortable To Ride

36” wide front aisle for maximum ADA 
maneuverability 

Large HVAC capacity and insulated air ducts 
distribute increased air flow

Tuned suspension provides better ride comfort for 
passengers and drivers

Safe To Operate

Ergonomically designed driver’s workstation built on 
stainless steel chassis for greater driver safety

Molded wraparound driver’s barrier, with optional 
hinged enclosure, creates added safety and 
comfort

Integrated side-impact beams provide increased 
passenger protection as well as reduced accident 
damage

LOW FLOOR
PLATFORM



Quality
We believe that quality must be the cornerstone of everything 
that we do, which relies on a team of great people focused on 
excellence each and every day. From proper initial design, supplier 
and component selection, robust validation, in-plant inspection 
and continuous improvement, we maintain a steadfast emphasis 
on ensuring ultimate product quality. That detailed and disciplined 
focus has enabled us to deliver consistently reliable products.
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SUPPORT
FOR LIFE

Support For Life

GILLIG’s Customer Care department is staffed by well-trained, 
caring professionals, most of which are factory trained

Customized tech manuals created on as-built documentation

GILLIG’s commitment to long-term relationships and supporting 
our customer’s future changing needs is unwavering

Consistent Performance

GILLIG’s unmatched history of providing state-of-the-
art technology, great customer satisfaction and reliable 
performance

Continuous excellence programs focused on streamlining 
manufacturing and reducing waste

Organizational stability ensuring consistency in product build 
and performance

Service Parts

Dedicated “Class A” warehouse with extensive inventory

Supply only proven original equipment and premium 
aftermarket parts

Dedicated, knowledgeable, customer service team focused on 
keeping your buses on the road

Training

Experienced and proficient GILLIG employees providing 
customized training

Curriculum and materials customized to individual customer and 
their students

Class flexibility for day or evening schedules
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR DIESEL, CNG & HYBRID BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6447 – OCTOBER 2022

GILLIG LLC warrants to the original purchaser, that its transit coaches, save and except for those major component 
assemblies and other parts described below which are separately warranted by their respective manufacturer’s 
(OEM’s), will be FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE, for 
the distance or time periods specified in the attached, and agrees to REPAIR or REPLACE the defective parts AT NO 
COST TO THE PURCHASER.  This is a limited warranty subject to the provisions stated below and is referred to as 
GILLIG’s Standard Limited Warranty.

This warranty DOES NOT COVER malfunction or failure resulting from the purchaser’s or its agents or employees 
alteration, misuse, abuse, accident, neglect or failure to perform normal preventive maintenance as outlined in 
GILLIG’s Service Manual, nor does it cover components or assemblies not originally provided by GILLIG.  Further, this 
warranty DOES NOT APPLY to normal replacement items such as light bulbs, seals, filters or bushings, nor to 
consumable items such as belts, tires, brake linings or drums.  

PURCHASER’S SOLE REMEDIES FOR LIABILITY OF ANY KIND WITH RESPECT TO THE PRODUCTS FURNISHED UNDER 
THIS WARRANTY AND ANY OTHER PERFORMANCE BY GILLIG UNDER OR PURSUANT TO THIS WARRANTY, OR 
WITH RESPECT TO PURCHASER’S USE THEREOF, INCLUDING NEGLIGENCE, SHALL BE LIMITED TO THE REMEDIES 
PROVIDED IN THIS WARRANTY AND SHALL IN NO EVENT INCLUDE ANY INCIDENTAL, INDIRECT, SPECIAL OR 
CONSEQUENTIAL DAMAGES OR LOSS OF USE, REVENUE OR PROFIT. IN NO EVENT SHALL GILLIG’S LIABILITY FOR 
DAMAGES WITH RESPECT TO ANY OF THE PRODUCTS COVERED UNDER THIS WARRANTY EXCEED THE AMOUNT 
PAID BY THE PURCHASER TO GILLIG FOR SUCH PRODUCTS.

GILLIG DOES NOT WARRANT some major component assemblies (such as the engines, transmissions and air 
conditioning systems) which are warranted by their respective manufacturers (OEM’s) and identified as Category 3 
items on page three (3) of this Warranty. Warranty coverage for these items is as defined in those manufacturer’s 
own warranty documents and per their terms and conditions, and as administered by their own support networks.

GILLIG makes NO OTHER WARRANTIES, except as stated herein, and GILLIG’s obligation under this warranty is 
LIMITED AND FULLY DESCRIBED HEREIN.  Determination of warrantable defects is at GILLIG’s (or the OEM’s) 
discretion and will require inspection of failed components.  Correction or compensation under this warranty for 
Category 1 and Category 2 items cannot be made unless requested on a GILLIG Application for Warranty Claim form 
and in accordance with the claim procedure established by GILLIG.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY OTHER WARRANTY EXPRESSED OR IMPLIED, but if such has legal 
status, it CANNOT EXCEED THE DURATIONS STATED HEREIN.  This warranty gives the purchaser specific legal rights 
and some state statutes may include other rights.

This is GILLIG’s sole warranty with respect to its transit coaches. GILLIG MAKES NO OTHER WARRANTY OF ANY 
KIND WHATEVER, EXPRESS OR IMPLIED; AND ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR 
A PARTICULAR PURPOSE WHICH EXCEED THE AFORESAID OBLIGATION ARE HEREBY DISCLAIMED BY GILLIG AND 
EXCLUDED FROM THIS AGREEMENT.
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR DIESEL, CNG & HYBRID BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6447 – OCTOBER 2022

GILLIG’s Standard Limited Warranty which covers Category 1 and Category 2 parts, components and assemblies, 
covers the following systems, components or assemblies for the period specified, and includes 100% PARTS AND 
LABOR to repair or replace the defective components as determined by GILLIG. (See Page 3 for explanation of notes 
(1)-(7).)

CATEGORY 1
Includes GILLIG manufactured or assembled components and systems as well as some purchased assemblies.  
Warranty and warranty claims administration provided by GILLIG.

Coverage Period (1)

Months   Miles

FULL COACH WARRANTY (2) (3) (7)   12    50,000

BODY STRUCTURE WARRANTY (4)  36   150,000

CORROSION & STRUCTURAL   
INTEGRITY WARRANTY (5)   144   500,000

TOWING     12   50,000

CATEGORY 2
Includes major components purchased and installed by GILLIG.  Warranty provided by component OEM’s. Warranty 
claims administration provided by GILLIG.

AXLE
Meritor Front Steering    60   300,000
Meritor Rear Driving    84   350,000

BRAKE SYSTEM   
(Excludes Friction Material)
Meritor Brakes      12   Unlimited

RADIATOR & CHARGE AIR COOLER
Modine           36   100,000
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR DIESEL, CNG & HYBRID BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6447 – OCTOBER 2022

Major components listed below under “Category 3” are covered by warranties or extended coverages(6), for the miles 
and/or months indicated, provided by the manufacturer (OEM’s) of those components. Purchasers should refer to specific 
OEM warranty documents for details. Warranty claims are and will be administered by the respective manufacturers 
(OEM’s) and all warranty claims must be made directly to said manufacturers. GILLIG will assist purchasers in dealing with 
these OEM’s and warranty issues that may arise from time to time.

CATEGORY 3
Coverage Period (1)

Months   Miles
ENGINE (7)

Cummins L9, L9N, B6.7    24   Unlimited

ENGINE ACCESSORIES
Delco Starter     36   350,000
Niehoff Alternator    24   Unlimited
Air Compressor     24   Unlimited

TRANSMISSION
Voith D867.8 24 Unlimited

HYBRID DRIVE
Allison eGenFlex    24   Unlimited
BAE HDS200     24   Unlimited

AIR CONDITIONING SYSTEM
Thermo King     24   Unlimited

WHEELCHAIR RAMP
Lift-U LU18      24   Unlimited

DOOR SYSTEM (8)

Vapor         36   150,000

INTERIOR LIGHTING
I/O Controls     144   500,000

FIRE SUPPRESSION
Amerex      36    Unlimited

Low Floor Transit Coach Emission Warranty
GILLIG warrants to the ultimate purchaser and each subsequent purchaser that the new vehicle is designed,
built and equipped so it conforms at the time of sale to the ultimate purchaser with all U.S. federal emissions
regulations applicable at the time of manufacture and that it is free from defects in materials or workmanship
which would cause the vehicle to fail to not meet these regulations within five years or 100,000 miles of
operation, whichever occurs first, as measured from the date the vehicle is placed into service.  In no case
may this period be less than the Standard Limited W a r r a n t y   where applicable to e m i s s i o n warrantable
parts.  If the ultimate purchaser registers the vehicle in the state of California (or any other state following 
the applicable California Air Resources Board regulations) a separate California Emissions Warranty applies.
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR DIESEL, CNG & HYBRID BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6447 – OCTOBER 2022

GILLIG warrants to the ultimate purchaser that registers the vehicle in the state of California (or any other state following
the applicable California Air Resources Board regulations), and each subsequent purchaser, that the new vehicle is
designed, built and equipped so it conforms at the time of sale to the ultimate purchaser with all applicable 
regulations adopted by the California Air Resources Board at the time of manufacture and that it is free from
defects in materials or workmanship which would cause the vehicle to fail to not meet these regulations within five 
years, 100,000 miles or 3000 hours of operation, whichever occurs first, as measured from the date the vehicle is
placed into service. In no case may this period be less than the basic mechanical warranty provided to the purchaser of 
the engine.

GILLIG warrants to the ultimate purchaser and each subsequent purchaser that the tires on this vehicle conform 
at the time of sale to the ultimate purchaser with all U.S federal emissions regulations and all applicable regulations 
adopted by the California Air Resources Board at the time of manufacture and are free from defects in materials or 
workmanship which would cause the vehicle to fail to not meet these regulations for a period of 2 years or 24,000 miles, 
whichever occurs first.

This list of emission control parts may be covered by the Emission Warranty under certain failure modes.
Ambient Air Temperature Sensor
Charge Air Cooler and associated plumbing
Wire harness circuits connected at both ends to emissions warrantable components
Exhaust gas pipes from turbocharger out to the last after treatment device
Urea quality sensor
Urea tank, heating element, level sensor, temperature sensor, coolant control valve
Urea lines and line heater controls
On-Board Diagnostic (OBD) Malfunction Indicator Lamp (MIL)
Diesel Exhaust Fluid (DEF) Lamp
OBD Connector

NOTES
1) Coverage ceases at the first expiration of the time or distance noted.
2) Full coach warranty includes and applies to electrical, doors, seats, flooring, roof hatches, destination signs, 

wheelchair ramp, handrails, radio, P.A., etc., but not to IVS systems or special options.
3) Fleet defect coverage is for a maximum of 12 months or 50,000 miles and includes all warrantable components 

and assemblies on the vehicle.
4) Basic body structure warranty includes and applies to structural members in the body and undercarriage 

including the structural members in the suspensions.
5) The corrosion and structural integrity guarantee covers against a significant loss of structural integrity of the 

assembly or its functional performance, resulting from a pertinent loss of cross-section due to corrosion caused 
by normal environmental elements but excludes corrosion caused by aggressive road de-icers such as Magnesium 
Chloride or equivalents, unless Gillig approved preventative measures are taken (see Service Manual).

6) Extended coverage may not duplicate Standard Limited warranty coverage. Note: Please refer to OEM warranty 
documents for details.

7) Use of non-ASTM biodiesel blends from non-BQ9000 suppliers in excess of B20 may void the engine 
manufacturer’s warranty on fuel related components, and also may void warranties of hoses, seals and fittings 
in contact with the fuel.

8) For consumable components like brushes, seals, air wave switches and related wear items a one year parts and 
labor warranty applies



Standard & Extended Warranty
Revised: 05/2022
Page 1 of 4

GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR BATTERY ELECTRIC BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6227 – OCTOBER 2022

GILLIG LLC warrants to the original purchaser, that its transit coaches, save and except for those major component 
assemblies and other parts described below which are separately warranted by their respective manufacturer’s 
(OEM’s), will be FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE, for 
the distance or time periods specified in the attached, and agrees to REPAIR or REPLACE the defective parts AT NO 
COST TO THE PURCHASER.  This is a limited warranty subject to the provisions stated below and is referred to as 
GILLIG’s Standard Limited Warranty.

This warranty DOES NOT COVER malfunction or failure resulting from the purchaser’s or its agents or employees 
alteration, misuse, abuse, accident, neglect or failure to perform normal preventive maintenance as outlined in 
GILLIG’s Service Manual, nor does it cover components or assemblies not originally provided by GILLIG.  Further, 
this warranty DOES NOT APPLY to normal replacement items such as light bulbs, seals, filters or bushings, nor to 
consumable items such as belts, tires, brake linings or drums.  

PURCHASER’S SOLE REMEDIES FOR LIABILITY OF ANY KIND WITH RESPECT TO THE PRODUCTS FURNISHED UNDER 
THIS WARRANTY AND ANY OTHER PERFORMANCE BY GILLIG UNDER OR PURSUANT TO THIS WARRANTY, OR 
WITH RESPECT TO PURCHASER’S USE THEREOF, INCLUDING NEGLIGENCE, SHALL BE LIMITED TO THE REMEDIES 
PROVIDED IN THIS WARRANTY AND SHALL IN NO EVENT INCLUDE ANY INCIDENTAL, INDIRECT, SPECIAL OR 
CONSEQUENTIAL DAMAGES OR LOSS OF USE, REVENUE OR PROFIT. IN NO EVENT SHALL GILLIG’S LIABILITY FOR 
DAMAGES WITH RESPECT TO ANY OF THE PRODUCTS COVERED UNDER THIS WARRANTY EXCEED THE AMOUNT 
PAID BY THE PURCHASER TO GILLIG FOR SUCH PRODUCTS.

GILLIG DOES NOT WARRANT some major component assemblies (such as the engines, transmissions and air 
conditioning systems) which are warranted by their respective manufacturers (OEM’s) and identified as Category 3 
items on page three (3) of this Warranty. Warranty coverage for these items is as defined in those manufacturer’s 
own warranty documents and per their terms and conditions, and as administered by their own support networks.

GILLIG makes NO OTHER WARRANTIES, except as stated herein, and GILLIG’s obligation under this warranty is 
LIMITED AND FULLY DESCRIBED HEREIN.  Determination of warrantable defects is at GILLIG’s (or the OEM’s) 
discretion and will require inspection of failed components.  Correction or compensation under this warranty for 
Category 1 and Category 2 items cannot be made unless requested on a GILLIG Application for Warranty Claim form 
and in accordance with the claim procedure established by GILLIG.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY OTHER WARRANTY EXPRESSED OR IMPLIED, but if such has legal 
status, it CANNOT EXCEED THE DURATIONS STATED HEREIN.  This warranty gives the purchaser specific legal rights 
and some state statutes may include other rights.

This is GILLIG’s sole warranty with respect to its transit coaches. GILLIG MAKES NO OTHER WARRANTY OF ANY 
KIND WHATEVER, EXPRESS OR IMPLIED; AND ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR 
A PARTICULAR PURPOSE WHICH EXCEED THE AFORESAID OBLIGATION ARE HEREBY DISCLAIMED BY GILLIG AND 
EXCLUDED FROM THIS AGREEMENT.
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR BATTERY ELECTRIC BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6227 – OCTOBER 2022

GILLIG’s Standard Limited Warranty which covers Category 1 and Category 2 parts, components and assemblies, 
covers the following systems, components or assemblies for the period specified, and includes 100% PARTS AND 
LABOR to repair or replace the defective components as determined by GILLIG. (See Page 3 for explanation of notes 
(1)-(7).)

CATEGORY 1
Includes GILLIG manufactured or assembled components and systems as well as some purchased assemblies.  
Warranty and warranty claims administration provided by GILLIG.

Coverage Period (1)

Months   Miles

FULL COACH WARRANTY (2) (3) (7)   12    50,000

BODY STRUCTURE WARRANTY (4)  36   150,000

CORROSION & STRUCTURAL   
INTEGRITY WARRANTY (5)   144   500,000

TOWING     12   50,000

CATEGORY 2
Includes major components purchased and installed by GILLIG.  Warranty provided by component OEM’s. Warranty 
claims administration provided by GILLIG.

AXLE
Meritor Front Steering    60   300,000
Meritor Rear Driving    60   300,000

BRAKE SYSTEM   
(Excludes Friction Material)
Meritor Brakes      12   Unlimited

ELECTRONIC COOLING PACKAGE
Modine System     36   Unlimited
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR BATTERY ELECTRIC BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6227 – OCTOBER 2022

Major components listed below under “Category 3” are covered by warranties or extended coverages(6), for the 
miles and/or months indicated, provided by the manufacturer (OEM’s) of those components. Purchasers should 
refer to specific OEM warranty documents for details. Warranty claims are and will be administered by the 
respective manufacturers (OEM’s) and all warranty claims must be made directly to said manufacturers. GILLIG will 
assist purchasers in dealing with these OEM’s and warranty issues that may arise from time to time.

CATEGORY 3
Coverage Period (1)

Months   Miles
POWERTRAIN (7)

CUMMINS TM4     36   100,000
Energy Storage System    72   300,000
See Akasol Battery Warranty page for further details

AIR CONDITIONING SYSTEM
Thermo King – TE18 ALL ELECTRIC  24   Unlimited

WHEELCHAIR RAMP
Lift-U LU18      24   Unlimited

DOOR SYSTEM (7)

Vapor         36   150,000

INTERIOR LIGHTING
I/O Controls     144   500,000

FIRE SUPPRESSION
Amerex      36   Unlimited

Low Floor Transit Coach Emission Warranty
GILLIG warrants to the ultimate purchaser and each subsequent purchaser that the new vehicle is
designed, built and equipped so  it conforms at the time of sale to the ultimate purchaser with all
U.S. federal emissions regulations applicable at the time of manufacture and that it is free from
defects in materials or workmanship which would cause the vehicle to fail to not meet these
regulations within five years or 100,000 miles of operation, whichever occurs first, as measured from
the date the vehicle is placed into service.  In no case may this period be less than the Standard 
Limited W a r r a n t y where applicable to e m i s s i o n warrantable parts.  If the ultimate purchaser 
registers the vehicle in the state of California (or any other state following the applicable California Air 
Resources  Board regulations) a separate California Emissions Warranty applies.
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GILLIG LLC
LOW FLOOR TRANSIT COACH

STANDARD LIMITED WARRANTY & EXTENDED COVERAGE FOR BATTERY ELECTRIC BUSES

COMMONWEALTH OF VIRGINIA – RICHMOND, VA
IFB 6227 – OCTOBER 2022

GILLIG warrants to the ultimate purchaser that registers the vehicle in the state of California (or any other state
following the applicable California Air Resources Board regulations), and each subsequent purchaser, that the
new vehicle is designed, built and equipped so it conforms at the time of sale to the ultimate purchaser with 
all applicable regulations adopted by the California Air Resources Board at the time of manufacture and
that it is free from defects in materials or workmanship which would cause the vehicle to fail to not meet
these regulations within five years, 100,000 miles or 3000 hours of operation, whichever occurs first, as
measured from the date the vehicle is placed into service. In no case may this period be less than the basic 
mechanical warranty provided to the purchaser of the engine.

GILLIG warrants to the ultimate purchaser and each subsequent purchaser that the tires on this vehicle 
conform at the time of sale to the ultimate purchaser with all U.S federal emissions regulations and all applicable 
regulations adopted by the California Air Resources Board at the time of manufacture and are free from defects in 
materials or workmanship which would cause the vehicle to fail to not meet these regulations for a period of 2 years 
or 24,000 miles, whichever occurs first.

This list of emission control parts may be covered by the Emission Warranty under certain failure
modes.

Ambient Air Temperature Sensor
Wire harness circuits connected at both ends to emissions warrantable components
On-Board Diagnostic (OBD) Malfunction Indicator Lamp (MIL)
OBD Connector

NOTES
1) Coverage ceases at the first expiration of the time or distance noted.
2) Full coach warranty includes and applies to electrical, doors, seats, flooring, roof hatches, destination signs, 

wheelchair ramp, handrails, radio, P.A., etc., but not to IVS systems or special options.
3) Fleet defect coverage is for a maximum of 12 months or 50,000 miles and includes all warrantable 

components and assemblies on the vehicle.
4) Basic body structure warranty includes and applies to structural members in the body and undercarriage 

including the structural members in the suspensions.
5) The corrosion and structural integrity guarantee covers against a significant loss of structural integrity of 

the assembly or its functional performance, resulting from a pertinent loss of cross-section due to corrosion 
caused by normal environmental elements but excludes corrosion caused by aggressive road de-icers such 
as Magnesium Chloride or equivalents, unless Gillig approved preventative measures are taken (see Service 
Manual).

6) Extended coverage may not duplicate Standard Limited warranty coverage. Note: Please refer to OEM 
warranty documents for details.

7) For consumable components like brushes, seals, air wave switches and related wear items a one year parts 
and labor warranty applies.
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PERCENT
COUNTRY OF TOTAL

        COMPONENT         MANUFACTURER OF ORIGIN COST

A/C TRANSITION DUCTS THERMAL STRUCTURES, INC U.S.A. 0.06%
AIR COMPRESSOR POWEREX U.S.A. 1.69%
AIR CONDITIONING SYSTEM THERMO-KING CORPORATION U.S.A. 5.70%
BULKHEAD ASSEMBLY ALVA-GWYN INC U.S.A. 0.09%
CEILING PANELS WILSONART INTERNATIONAL U.S.A. 0.19%
COMPOSITE FLOORING MILWAUKEE COMPOSITES U.S.A. 0.70%
COOLANT PUMPS GORMAN RUPP INDUSTRIES U.S.A. 0.37%
DESTINATION SIGNS HANOVER DISPLAYS, INC U.S.A. 0.91%
DOOR CONTROLS & PANELS - FRONT VAPOR BUS INTERNATIONAL U.S.A. 0.42%
DOOR CONTROLS & PANELS - REAR VAPOR BUS INTERNATIONAL U.S.A. 0.37%
DRIVER'S BARRIER MC CLARIN PLASTICS LLC U.S.A. 0.06%
DRIVER'S SEAT RECARO NORTH AMERICA U.S.A. 0.28%
ELECTRICAL HARNESSES & CABLES LACO INCORPORATED U.S.A. 1.27%
ELECTRICAL HARNESSES, CABLES & PANELS COMPASS COMPONENTS, INC. U.S.A. 0.33%
ELECTRICAL HARNESSES, CABLES & PANELS RESQ MANUFACTURING U.S.A. 3.18%
ELECTRIFIED POWER SYSTEM AKASOL, INC U.S.A. 32.55%
EXTERIOR MIRRORS SAFE FLEET U.S.A. 0.16%
EXTRUSIONS HYDRO EXTRUSION USA, LLC U.S.A. 0.67%
FABRICATIONS-BAYFAB METALS BAYFAB METALS INC U.S.A. 0.64%
FABRICATIONS-DIE & TOOL PRODUCTS DIE & TOOL PRODUCTS, INC U.S.A. 0.88%
FABRICATIONS-EAST BAY MACHINE EAST BAY MACHINE U.S.A. 0.64%
FABRICATIONS-GCM G C M U.S.A. 0.65%
FABRICATIONS-GOLDEN PLASTICS GOLDEN PLASTICS CORP U.S.A. 0.15%
FABRICATIONS-HOGAN MANUFACTURING HOGAN MFG. INC. U.S.A. 4.82%
FABRICATIONS-IMPERIAL FABRICATORS IMPERIAL FABRICATORS U.S.A. 1.16%
FABRICATIONS-MASTER METAL PROCUCTS MASTER METAL PRODUCTS CO. U.S.A. 0.37%
FABRICATIONS-RON NUNES RON NUNES ENTERPRISES U.S.A. 0.57%
FRONT AND REAR AXLE ASSEMBLIES MERITOR AUTOMOTIVE U.S.A. 2.56%
FRONT AND REAR BUMPER ASSEMBLIES DYNATECT - RO-LAB U.S.A. 0.43%
FRONT CAP MC CLARIN PLASTICS LLC U.S.A. 0.54%
HEATER ASSEMBLIES MOBILE CLIMATE CONTROL U.S.A. 0.31%
INTERIOR LIGHTING KIT I/O CONTROLS - LIGHTS U.S.A. 0.66%
MISCELLANEOUS-KD SPECIALTIES KD SPECIALTIES U.S.A. 0.07%
MISCELLANEOUS-I/O CONTROL I/O CONTROLS - LIGHTS U.S.A. 0.18%
PASSENGER SEAT ASSEMBLIES AMERICAN SEATING U.S.A. 3.29%
PIPING & TUBING S.F. TUBE U.S.A. 1.64%
REAR CAP ASSEMBLY PERFORMANCE COMPOSTIES U.S.A. 0.12%
REAR SUSPENSION HENDRICKSON USA L.L.C. U.S.A. 0.32%
WHEELCHAIR RAMP LIFT-U DIVISION OF HOGAN MFG.,INC U.S.A. 1.15%
WHEELS ADVANCED WHEELS SALES U.S.A. 0.43%
WHEELWELL COVERS MC CLARIN PLASTICS LLC U.S.A. 0.20%
WINDOW ASSEMBLIES AROW GLOBAL U.S.A. 2.20%

SPECIFICALLY IDENTIFIED U.S. COMPONENTS AS A % OF TOTAL MATERIALS 72.97% *

FINAL ASSEMBLY - ALL VEHICLE ASSEMBLY OPERATIONS,
STARTING WITH THE UNDERSTRUCTURE THROUGH TO FINAL 
ROAD TEST ARE DONE IN LIVERMORE, CA GILLIG U.S.A. 100.00%

5-Oct-22

GILLIG IS ONE OF THE MOST "AMERICAN" BUS MANUFACTURERS IN THE WORLD.  Gillig is 100% U.S. owned and operated.  ALL OF OUR 
FACILITIES are located in the U.S.A.  ALL OF OUR MANUFACTURING is done in the U.S.A. and we have a policy that stresses the use of products produced 
in the U.S.A.

We certify full compliance with the FTA's "Buy America" regulations (Section 49 CFR Part 663) and submit the following abbreviated listing as evidence of this 
compliance.

VIRGINIA DEPARTMENT OF RAIL AND PUBLIC TRANSPORTATION
STATE OF VIRGINIA

PRE-AWARD BUY AMERICA CERTIFICATE
FORTY FOOT ELECTRIC LOW FLOOR TRANSIT BUSES (QTY: TBD, SN: TBD, BID/CONTRACT# State of Virginia - IFB #6447)



 

 
451 Discovery Drive, Livermore, CA 94551      |      www.gillig.com      |      510.264.5000 

 
 
 
 
 

G I L L I G   L L C 
LIVERMORE, CALIFORNIA 

 
DESCRIPTION AND COST 

OF FINAL ASSEMBLY 
FOR 35’ & 40’ ELECTRIC BUSES 

FY 2022 
       
 
 
 
Gillig LLC certifies that final assembly of its buses occurs at its manufacturing plant in Livermore, California.  The 
final assembly process consists of the assembly of the chassis; the installation and interconnection of the engine 
(traction motor, energy storage system, traction inverter), transmission, axles, including the cooling and braking 
systems; the installation and interconnection of the heating and air conditioning equipment; the installation of 
pneumatic and electrical systems; mounting of the body structure to the chassis; installation of door systems; 
painting of the vehicle; installation of destination signs, windows, passenger seats, passenger grab rails, and 
wheelchair lifts; wheel alignment, dynamometer and road testing; final inspection, repairs and preparation of 
the vehicles for delivery. 
 
The cost of the above mentioned activities for this order has been estimated to be $20,399.53 per bus. 
 



PERCENT
COUNTRY OF TOTAL

        COMPONENT         MANUFACTURER OF ORIGIN COST

A/C TRANSITION DUCTS THERMAL STRUCTURES, INC U.S.A. 0.11%
AIR CONDITIONING SYSTEM THERMO-KING CORPORATION U.S.A. 6.64%
AIR DRYER ASSEMBLY SKF USA, INC U.S.A. 0.16%
ALTERNATOR C.E. NIEHOFF & CO. U.S.A. 0.82%
BULKHEAD ASSEMBLY ALVA-GWYN INC U.S.A. 0.16%
CEILING PANELS WILSONART INTERNATIONAL U.S.A. 0.35%
COMPOSITE FLOORING MILWAUKEE COMPOSITES U.S.A. 0.42%
COOLANT PUMP ENGINEERED MACHINE PRODUCTS U.S.A. 0.12%
DESTINATION SIGNS HANOVER DISPLAYS, INC U.S.A. 1.66%
DOOR CONTROLS & PANELS - FRONT VAPOR BUS INTERNATIONAL U.S.A. 0.77%
DOOR CONTROLS & PANELS - REAR VAPOR BUS INTERNATIONAL U.S.A. 0.67%
DRIVER'S BARRIER MC CLARIN PLASTICS LLC U.S.A. 0.12%
DRIVER'S SEAT RECARO NORTH AMERICA U.S.A. 0.50%
ELECTRICAL HARNESSES & CABLES LACO INCORPORATED U.S.A. 1.69%
ELECTRICAL HARNESSES, CABLES & PANELS COMPASS COMPONENTS, INC. U.S.A. 0.91%
ELECTRICAL HARNESSES, CABLES & PANELS RESQ MANUFACTURING U.S.A. 3.92%
ENGINE & AFTERTREATMENT SYSTEM CUMMINS, INC U.S.A. 14.97%
EXTERIOR MIRRORS SAFE FLEET U.S.A. 0.27%
EXTRUSIONS HYDRO EXTRUSION USA, LLC U.S.A. 1.00%
FABRICATIONS-BAYFAB METALS BAYFAB METALS INC U.S.A. 0.19%
FABRICATIONS-COMMERCIAL PATTERN COMMERCIAL PATTERN U.S.A. 0.03%
FABRICATIONS-DETENTION DEVICES DETENTION DEVICE SYSTEMS U.S.A. 0.14%
FABRICATIONS-DIE & TOOL PRODUCTS DIE & TOOL PRODUCTS, INC U.S.A. 1.29%
FABRICATIONS-EAST BAY MACHINE EAST BAY MACHINE U.S.A. 0.75%
FABRICATIONS-GCM G C M U.S.A. 0.98%
FABRICATIONS-GOLDEN PLASTICS GOLDEN PLASTICS CORP U.S.A. 0.27%
FABRICATIONS-HOGAN MANUFACTURING HOGAN MFG. INC. U.S.A. 2.06%
FABRICATIONS-IMPERIAL FABRICATORS IMPERIAL FABRICATORS U.S.A. 4.43%
FABRICATIONS-MASTER METAL PROCUCTS MASTER METAL PRODUCTS CO. U.S.A. 0.43%
FABRICATIONS-RON NUNES RON NUNES ENTERPRISES U.S.A. 0.50%
FRONT AND REAR AXLE ASSEMBLIES MERITOR AUTOMOTIVE U.S.A. 4.64%
FRONT AND REAR BUMPER ASSEMBLIES DYNATECT - RO-LAB U.S.A. 0.78%
FRONT CAP MC CLARIN PLASTICS LLC U.S.A. 0.60%
HEATER ASSEMBLIES MOBILE CLIMATE CONTROL U.S.A. 0.54%
INTERIOR LIGHTING KIT I/O CONTROLS - LIGHTS U.S.A. 1.20%
MISCELLANEOUS-KD SPECIALTIES KD SPECIALTIES U.S.A. 0.23%
MISCELLANEOUS-I/O CONTROL I/O CONTROLS - LIGHTS U.S.A. 0.42%
PASSENGER SEAT ASSEMBLIES AMERICAN SEATING U.S.A. 5.83%
PIPING & TUBING S.F. TUBE U.S.A. 1.35%
RADIATOR PACKAGE MODINE MFG CO U.S.A. 1.63%
REAR CAP ASSEMBLY PERFORMANCE COMPOSTIES U.S.A. 0.21%
REAR SUSPENSION HENDRICKSON USA L.L.C. U.S.A. 0.49%
ROOF HATCH SPECIALTY MANUFACTURING INC U.S.A. 0.13%
ROOF SKIN CRANE COMPOSITES U.S.A. 0.15%
TORQUE RODS THE PULLMAN COMPANY U.S.A. 0.14%
VOLTAGE REGULATOR VANNER, INC. U.S.A. 0.14%
WHEELCHAIR RAMP LIFT-U DIVISION OF HOGAN MFG.,INC U.S.A. 2.09%
WHEELS ADVANCED WHEELS SALES U.S.A. 0.77%
WHEELWELL COVERS MC CLARIN PLASTICS LLC U.S.A. 0.36%
WINDOW ASSEMBLIES AROW GLOBAL U.S.A. 3.93%

SPECIFICALLY IDENTIFIED U.S. COMPONENTS AS A % OF TOTAL MATERIALS 71.96% *

FINAL ASSEMBLY - ALL VEHICLE ASSEMBLY OPERATIONS,
STARTING WITH THE UNDERSTRUCTURE THROUGH TO FINAL 
ROAD TEST ARE DONE IN LIVERMORE, CA GILLIG U.S.A. 100.00%

5-Oct-22

GILLIG IS ONE OF THE MOST "AMERICAN" BUS MANUFACTURERS IN THE WORLD.  Gillig is 100% U.S. owned and operated.  ALL OF OUR 
FACILITIES are located in the U.S.A.  ALL OF OUR MANUFACTURING is done in the U.S.A. and we have a policy that stresses the use of products produced 
in the U.S.A.

We certify full compliance with the FTA's "Buy America" regulations (Section 49 CFR Part 663) and submit the following abbreviated listing as evidence of this 
compliance.

VIRGINIA DEPARTMENT OF RAIL AND PUBLIC TRANSPORTATION
STATE OF VIRGINIA

PRE-AWARD BUY AMERICA CERTIFICATE
FORTY FOOT LOW FLOOR TRANSIT BUSES (QTY: TBD, SN: TBD, BID/CONTRACT# State of Virginia - IFB #6447)



 

 
451 Discovery Drive, Livermore, CA 94551      |      www.gillig.com      |      510.264.5000 

 
 
 
 
 

G I L L I G   L L C 
LIVERMORE, CALIFORNIA 

 
DESCRIPTION AND COST 

OF FINAL ASSEMBLY 
FOR 35’ & 40’ LOW FLOOR BUSES 

FY 2022 
       
 
 
 
Gillig LLC certifies that final assembly of its buses occurs at its manufacturing plant in Livermore, California.  The 
final assembly process consists of the assembly of the chassis; the installation and interconnection of the engine, 
transmission, axles, including the cooling and braking systems; the installation and interconnection of the 
heating and air conditioning equipment; the installation of pneumatic and electrical systems; mounting of the 
body structure to the chassis; installation of door systems; painting of the vehicle; installation of destination 
signs, windows, passenger seats, passenger grab rails, and wheelchair lifts; wheel alignment, dynamometer and 
road testing; final inspection, repairs and preparation of the vehicles for delivery. 
 
The cost of the above mentioned activities for this order has been estimated to be $16,543.31 per bus. 
 



PERCENT
COUNTRY OF TOTAL

        COMPONENT         MANUFACTURER OF ORIGIN COST

AIR CONDITIONING SYSTEM THERMO-KING CORPORATION U.S.A. 5.75%
AIR DRYER ASSEMBLY SKF USA, INC U.S.A. 0.14%
ALTERNATOR C.E. NIEHOFF & CO. U.S.A. 0.71%
BULKHEAD ASSEMBLY ALVA-GWYN INC U.S.A. 0.14%
CEILING PANELS WILSONART INTERNATIONAL U.S.A. 0.30%
COMPOSITE FLOORING MILWAUKEE COMPOSITES U.S.A. 0.37%
DESTINATION SIGNS HANOVER DISPLAYS, INC U.S.A. 1.43%
DOOR CONTROLS & PANELS - FRONT VAPOR BUS INTERNATIONAL U.S.A. 0.67%
DOOR CONTROLS & PANELS - REAR VAPOR BUS INTERNATIONAL U.S.A. 0.58%
DRIVER'S SEAT RECARO NORTH AMERICA U.S.A. 0.43%
ELECTRICAL HARNESSES & CABLES LACO INCORPORATED U.S.A. 1.46%
ELECTRICAL HARNESSES, CABLES & PANELS COMPASS COMPONENTS, INC. U.S.A. 0.84%
ELECTRICAL HARNESSES, CABLES & PANELS RESQ MANUFACTURING U.S.A. 3.49%
ENGINE & AFTERTREATMENT SYSTEM CUMMINS, INC U.S.A. 14.82%
EXTERIOR MIRRORS SAFE FLEET U.S.A. 0.23%
EXTRUSIONS HYDRO EXTRUSION USA, LLC U.S.A. 0.89%
FABRICATIONS-DIE & TOOL PRODUCTS DIE & TOOL PRODUCTS, INC U.S.A. 1.08%
FABRICATIONS-EAST BAY MACHINE EAST BAY MACHINE U.S.A. 0.78%
FABRICATIONS-GCM G C M U.S.A. 1.31%
FABRICATIONS-HOGAN MANUFACTURING HOGAN MFG. INC. U.S.A. 1.80%
FABRICATIONS-IMPERIAL FABRICATORS IMPERIAL FABRICATORS U.S.A. 3.36%
FABRICATIONS-MASTER METAL PROCUCTS MASTER METAL PRODUCTS CO. U.S.A. 0.41%
FABRICATIONS-RON NUNES RON NUNES ENTERPRISES U.S.A. 0.44%
FRONT AND REAR AXLE ASSEMBLIES MERITOR AUTOMOTIVE U.S.A. 4.02%
FRONT AND REAR BUMPER ASSEMBLIES DYNATECT - RO-LAB U.S.A. 0.67%
FRONT CAP MC CLARIN PLASTICS LLC U.S.A. 0.52%
FUEL SYSTEM AGILITY FUEL SYSTEMS U.S.A. 8.95%
HEATER ASSEMBLIES MOBILE CLIMATE CONTROL U.S.A. 0.41%
INTERIOR LIGHTING KIT I/O CONTROLS - LIGHTS U.S.A. 1.04%
MISCELLANEOUS-I/O CONTROL I/O CONTROLS - LIGHTS U.S.A. 0.37%
PASSENGER SEAT ASSEMBLIES AMERICAN SEATING U.S.A. 5.05%
PIPING & TUBING S.F. TUBE U.S.A. 1.20%
RADIATOR PACKAGE MODINE MFG CO U.S.A. 1.50%
REAR CAP ASSEMBLY PERFORMANCE COMPOSTIES U.S.A. 0.18%
REAR SUSPENSION HENDRICKSON USA L.L.C. U.S.A. 0.42%
TRANSMISSION ALLISON TRANSMISSION U.S.A. 4.34%
WHEELCHAIR RAMP LIFT-U DIVISION OF HOGAN MFG.,INC U.S.A. 1.81%
WHEELS ADVANCED WHEELS SALES U.S.A. 0.67%
WHEELWELL COVERS MC CLARIN PLASTICS LLC U.S.A. 0.31%

SPECIFICALLY IDENTIFIED U.S. COMPONENTS AS A % OF TOTAL MATERIALS 72.88% *

FINAL ASSEMBLY - ALL VEHICLE ASSEMBLY OPERATIONS,
STARTING WITH THE UNDERSTRUCTURE THROUGH TO FINAL 
ROAD TEST ARE DONE IN LIVERMORE, CA GILLIG U.S.A. 100.00%

FORTY FOOT (CNG) LOW FLOOR TRANSIT BUSES (QTY: TBD, SN: TDB, BID/CONTRACT# State of Virginia - IFB #6447)

VIRGINIA DEPARTMENT OF RAIL AND PUBLIC TRANSPORTATION
STATE OF VIRGINIA

PRE-AWARD BUY AMERICA CERTIFICATE

5-Oct-22

GILLIG IS ONE OF THE MOST "AMERICAN" BUS MANUFACTURERS IN THE WORLD.  Gillig is 100% U.S. owned and operated.  ALL OF OUR 
FACILITIES are located in the U.S.A.  ALL OF OUR MANUFACTURING is done in the U.S.A. and we have a policy that stresses the use of products produced 
in the U.S.A.

We certify full compliance with the FTA's "Buy America" regulations (Section 49 CFR Part 663) and submit the following abbreviated listing as evidence of this 
compliance.



 

 
451 Discovery Drive, Livermore, CA 94551      |      www.gillig.com      |      510.264.5000 

 
 
 
 
 

G I L L I G   L L C 
LIVERMORE, CALIFORNIA 

 
DESCRIPTION AND COST 

OF FINAL ASSEMBLY 
FOR 35’ & 40’ CNG BUSES 

FY 2022 
       
 
 
 
Gillig LLC certifies that final assembly of its buses occurs at its manufacturing plant in Livermore, California.  The 
final assembly process consists of the assembly of the chassis; the installation and interconnection of the engine, 
transmission, axles, including the cooling and braking systems; the installation and interconnection of the 
heating and air conditioning equipment; the installation of pneumatic and electrical systems; mounting of the 
body structure to the chassis; installation of door systems; painting of the vehicle; installation of destination 
signs, windows, passenger seats, passenger grab rails, and wheelchair lifts; wheel alignment, dynamometer and 
road testing; final inspection, repairs and preparation of the vehicles for delivery. 
 
The cost of the above mentioned activities for this order has been estimated to be $17,930.37 per bus. 
 



PERCENT
COUNTRY OF TOTAL

        COMPONENT         MANUFACTURER OF ORIGIN COST

AIR CONDITIONING SYSTEM THERMO-KING CORPORATION U.S.A. 4.63%
COMPOSITE FLOORING MILWAUKEE COMPOSITES U.S.A. 0.31%
DESTINATION SIGNS HANOVER DISPLAYS, INC U.S.A. 1.11%
DOOR CONTROLS & PANELS - FRONT VAPOR BUS INTERNATIONAL U.S.A. 0.52%
DOOR CONTROLS & PANELS - REAR VAPOR BUS INTERNATIONAL U.S.A. 0.45%
DRIVER'S SEAT RECARO NORTH AMERICA U.S.A. 0.33%
ELECTRIC DRIVE HYBIRD PROPULSION SYSTEM ALLISON TRANSMISSION U.S.A. 33.28%
ELECTRICAL HARNESSES, CABLES & PANELS COMPASS COMPONENTS, INC. U.S.A. 0.49%
ELECTRICAL HARNESSES, CABLES & PANELS RESQ MANUFACTURING U.S.A. 3.33%
ENGINE & AFTERTREATMENT SYSTEM CUMMINS, INC U.S.A. 6.22%
EXTRUSIONS HYDRO EXTRUSION USA, LLC U.S.A. 0.67%
FABRICATIONS-BAYFAB METALS BAYFAB METALS INC U.S.A. 0.33%
FABRICATIONS-DIE & TOOL PRODUCTS DIE & TOOL PRODUCTS, INC U.S.A. 0.89%
FABRICATIONS-EAST BAY MACHINE EAST BAY MACHINE U.S.A. 0.70%
FABRICATIONS-GCM G C M U.S.A. 0.77%
FABRICATIONS-HOGAN MANUFACTURING HOGAN MFG. INC. U.S.A. 2.14%
FABRICATIONS-IMPERIAL FABRICATORS IMPERIAL FABRICATORS U.S.A. 2.83%
FABRICATIONS-MASTER METAL PROCUCTS MASTER METAL PRODUCTS CO. U.S.A. 0.60%
FABRICATIONS-RON NUNES RON NUNES ENTERPRISES U.S.A. 0.53%
FRONT AND REAR AXLE ASSEMBLIES MERITOR AUTOMOTIVE U.S.A. 3.11%
FRONT AND REAR BUMPER ASSEMBLIES DYNATECT - RO-LAB U.S.A. 0.52%
FRONT CAP MC CLARIN PLASTICS LLC U.S.A. 0.40%
HIGH VOLTAGE CABLES ROCHESTER INDS. CONTROL U.S.A. 2.28%
HEATER ASSEMBLIES MOBILE CLIMATE CONTROL U.S.A. 0.31%
INTERIOR LIGHTING KIT I/O CONTROLS - LIGHTS U.S.A. 0.84%
MISCELLANEOUS-I/O CONTROL I/O CONTROLS - LIGHTS U.S.A. 0.28%
PIPING & TUBING S.F. TUBE U.S.A. 0.88%
POWER DISTRIBUTION BOX ROCHESTER INDS. CONTROL U.S.A. 0.88%
REAR SUSPENSION HENDRICKSON USA L.L.C. U.S.A. 0.33%
TRANSMISSION ALLISON TRANSMISSION U.S.A. 3.36%
WHEELCHAIR RAMP LIFT-U DIVISION OF HOGAN MFG.,INC U.S.A. 1.40%
WHEELS ADVANCED WHEELS SALES U.S.A. 0.52%
WHEELWELL COVERS MC CLARIN PLASTICS LLC U.S.A. 0.24%

SPECIFICALLY IDENTIFIED U.S. COMPONENTS AS A % OF TOTAL MATERIALS 75.49% *

FINAL ASSEMBLY - ALL VEHICLE ASSEMBLY OPERATIONS,
STARTING WITH THE UNDERSTRUCTURE THROUGH TO FINAL 
ROAD TEST ARE DONE IN LIVERMORE, CA GILLIG U.S.A. 100.00%

5-Oct-22

GILLIG IS ONE OF THE MOST "AMERICAN" BUS MANUFACTURERS IN THE WORLD.  Gillig is 100% U.S. owned and operated.  ALL OF OUR 
FACILITIES are located in the U.S.A.  ALL OF OUR MANUFACTURING is done in the U.S.A. and we have a policy that stresses the use of products produced 
in the U.S.A.

We certify full compliance with the FTA's "Buy America" regulations (Section 49 CFR Part 663) and submit the following abbreviated listing as evidence of this 
compliance.

VIRGINIA DEPARTMENT OF RAIL AND PUBLIC TRANSPORTATION
STATE OF VIRGINIA

PRE-AWARD BUY AMERICA CERTIFICATE
FORTY FOOT HYBRID (EGEN) LOW FLOOR TRANSIT BUSES (QTY: TBD, SN: TDB, BID/CONTRACT# State of Virginia - IFB #6447)



 

 
451 Discovery Drive, Livermore, CA 94551      |      www.gillig.com      |      510.264.5000 

 
 
 
 
 

G I L L I G   L L C 
LIVERMORE, CALIFORNIA 

 
DESCRIPTION AND COST 

OF FINAL ASSEMBLY 
FOR 35’ & 40’ HYBRID BUSES 

FY 2022 
       
 
 
 
Gillig LLC certifies that final assembly of its buses occurs at its manufacturing plant in Livermore, California.  The 
final assembly process consists of the assembly of the chassis; the installation and interconnection of the engine, 
transmission, axles, including the cooling and braking systems; the installation and interconnection of the 
heating and air conditioning equipment; the installation of pneumatic and electrical systems; mounting of the 
body structure to the chassis; installation of door systems; painting of the vehicle; installation of destination 
signs, windows, passenger seats, passenger grab rails, and wheelchair lifts; wheel alignment, dynamometer and 
road testing; final inspection, repairs and preparation of the vehicles for delivery. 
 
The cost of the above mentioned activities for this order has been estimated to be $18,425.42 per bus. 
 



PERCENT
COUNTRY OF TOTAL

        COMPONENT         MANUFACTURER OF ORIGIN COST

AIR CONDITIONING SYSTEM THERMO-KING CORPORATION U.S.A. 4.43%
CEILING PANELS WILSONART INTERNATIONAL U.S.A. 0.22%
COMPOSITE FLOORING MILWAUKEE COMPOSITES U.S.A. 0.30%
DESTINATION SIGNS HANOVER DISPLAYS, INC U.S.A. 1.06%
DOOR CONTROLS & PANELS - FRONT VAPOR BUS INTERNATIONAL U.S.A. 0.49%
DOOR CONTROLS & PANELS - REAR VAPOR BUS INTERNATIONAL U.S.A. 0.43%
DRIVER'S SEAT RECARO NORTH AMERICA U.S.A. 0.32%
ELECTRIC DRIVE HYBIRD PROPULSION SYSTEM BAE SYSTEMS U.S.A. 36.22%
ELECTRICAL HARNESSES & CABLES LACO INCORPORATED U.S.A. 1.11%
ELECTRICAL HARNESSES, CABLES & PANELS COMPASS COMPONENTS, INC. U.S.A. 0.47%
ELECTRICAL HARNESSES, CABLES & PANELS RESQ MANUFACTURING U.S.A. 3.19%
ENGINE & AFTERTREATMENT SYSTEM CUMMINS, INC U.S.A. 5.95%
EXTRUSIONS HYDRO EXTRUSION USA, LLC U.S.A. 0.64%
FABRICATIONS-BAYFAB METALS BAYFAB METALS INC U.S.A. 0.31%
FABRICATIONS-DIE & TOOL PRODUCTS DIE & TOOL PRODUCTS, INC U.S.A. 0.85%
FABRICATIONS-EAST BAY MACHINE EAST BAY MACHINE U.S.A. 0.67%
FABRICATIONS-GCM G C M U.S.A. 0.74%
FABRICATIONS-IMPERIAL FABRICATORS IMPERIAL FABRICATORS U.S.A. 2.71%
FABRICATIONS-MASTER METAL PROCUCTS MASTER METAL PRODUCTS CO. U.S.A. 0.58%
FABRICATIONS-RON NUNES RON NUNES ENTERPRISES U.S.A. 0.51%
FRONT AND REAR AXLE ASSEMBLIES MERITOR AUTOMOTIVE U.S.A. 2.97%
FRONT AND REAR BUMPER ASSEMBLIES DYNATECT - RO-LAB U.S.A. 0.50%
FRONT CAP MC CLARIN PLASTICS LLC U.S.A. 0.39%
HIGH VOLTAGE CABLES ROCHESTER INDS. CONTROL U.S.A. 2.18%
HEATER ASSEMBLIES MOBILE CLIMATE CONTROL U.S.A. 0.30%
INTERIOR LIGHTING KIT I/O CONTROLS - LIGHTS U.S.A. 0.80%
MISCELLANEOUS-I/O CONTROL I/O CONTROLS - LIGHTS U.S.A. 0.27%
PASSENGER SEAT ASSEMBLIES AMERICAN SEATING U.S.A. 3.73%
POWER DISTRIBUTION BOX ROCHESTER INDS. CONTROL U.S.A. 0.84%
REAR SUSPENSION HENDRICKSON USA L.L.C. U.S.A. 0.31%
WHEELCHAIR RAMP LIFT-U DIVISION OF HOGAN MFG.,INC U.S.A. 1.34%
WHEELS ADVANCED WHEELS SALES U.S.A. 0.49%
WHEELWELL COVERS MC CLARIN PLASTICS LLC U.S.A. 0.23%

SPECIFICALLY IDENTIFIED U.S. COMPONENTS AS A % OF TOTAL MATERIALS 75.53% *

FINAL ASSEMBLY - ALL VEHICLE ASSEMBLY OPERATIONS,
STARTING WITH THE UNDERSTRUCTURE THROUGH TO FINAL 
ROAD TEST ARE DONE IN LIVERMORE, CA GILLIG U.S.A. 100.00%

5-Oct-22

GILLIG IS ONE OF THE MOST "AMERICAN" BUS MANUFACTURERS IN THE WORLD.  Gillig is 100% U.S. owned and operated.  ALL OF OUR 
FACILITIES are located in the U.S.A.  ALL OF OUR MANUFACTURING is done in the U.S.A. and we have a policy that stresses the use of products produced 
in the U.S.A.

We certify full compliance with the FTA's "Buy America" regulations (Section 49 CFR Part 663) and submit the following abbreviated listing as evidence of this 
compliance.

VIRGINIA DEPARTMENT OF RAIL AND PUBLIC TRANSPORTATION
STATE OF VIRGINIA

PRE-AWARD BUY AMERICA CERTIFICATE
FORTY FOOT HYBRID (BAE) LOW FLOOR TRANSIT BUSES (QTY: TBD, SN: TBD, BID/CONTRACT# State of Virginia - IFB #6447)



 

 
451 Discovery Drive, Livermore, CA 94551      |      www.gillig.com      |      510.264.5000 

 
 
 
 
 

G I L L I G   L L C 
LIVERMORE, CALIFORNIA 

 
DESCRIPTION AND COST 

OF FINAL ASSEMBLY 
FOR 35’ & 40’ HYBRID BUSES 

FY 2022 
       
 
 
 
Gillig LLC certifies that final assembly of its buses occurs at its manufacturing plant in Livermore, California.  The 
final assembly process consists of the assembly of the chassis; the installation and interconnection of the engine, 
transmission, axles, including the cooling and braking systems; the installation and interconnection of the 
heating and air conditioning equipment; the installation of pneumatic and electrical systems; mounting of the 
body structure to the chassis; installation of door systems; painting of the vehicle; installation of destination 
signs, windows, passenger seats, passenger grab rails, and wheelchair lifts; wheel alignment, dynamometer and 
road testing; final inspection, repairs and preparation of the vehicles for delivery. 
 
The cost of the above mentioned activities for this order has been estimated to be $18,425.42 per bus. 
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BATTERY ELECTRIC Built On Experience
Engineered For Performance

The Standard in Zero-Emission Excellence

GILLIG Field Service Technicians Cummins service locations

Highly Efficient Accessories

ThermoKing electric HVAC 
with integrated thermal 
management system ensures 
passenger comfort without 
sacrificing range

Power management controls 
provide optimal performance 
and long battery life

Optional cold weather package 
for increased performance in 
extreme environments

Energy Storage System

GILLIG’s next-generation 
energy storage system provides 
a 32% increase in on-board 
energy capacity

Energy-dense cells from a 
global technology leader 
provide longer range

Maximum fleet flexibility 
afforded through modular 
energy storage design

Cummins Powertrain

High-efficiency motor provides smooth, 
quiet, and powerful performance

Powertrain is backed by unmatched 
service and support network

Direct drive permanent magnet motor 
requires no reoccurring maintenance

Motor and inverter proven through 
millions of global in-service miles

Proven Platform

Commonality with existing 
GILLIG buses affords greater 
operator and technician 
familiarity

Standard electronic stability 
control and engineered weight 
balancing provide superior 
ride quality and handling

Best-in-class braking 
performance
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Charging

GILLIG’s experts can provide full turnkey infrastructure support, including consulting, project management, and 
streamlined equipment procurement to support your transition to electric buses

We offer broad access to state-of-the-art charging technology and expedited lead times from the leading U.S. 
manufacturers for plug-in, overhead conductive, and inductive charging solutions

Our rigorous testing of non-proprietary chargers assures compatibility and performance, while providing maximum 
flexibility to operators

* subject to seating configurations and option selections

Bus Length 35’ 40’

Battery Capacity 490 kWh, 588 kWh, 686 kWh

Motor Cummins Direct Drive, Permanent Magnet Motor

Passenger Capacity (Seated / Total)* 31 / 62 38 / 75

Gross Vehicle Weight Rating 48,200 lbs. 48,200 lbs.

Maximum Height 135” 135”

High Voltage DC
Junction Box

2x Battery Energy
Storage System

Integrated HVAC and
Battery Thermal

Management System

Traction Motor Battery Energy Storage System
(Up to 4x Roof-mounted, 1x Chassis-mounted)

Optional Inductive
Charging System

Optional Overhead
Charge Rails

GILLIG Battery Electric Bus Components



Charging solutions for your
GILLIG battery electric bus. 

451 Discovery Drive
Livermore, CA 94551

www.GILLIG.com

CHARGER
CATALOG
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About GILLIG Charging Solutions

GILLIG is the leading manufacturer of heavy-duty transit buses 
in the United States and is committed to advancing sustainable 
transit with the development of our latest battery electric buses.

To support our customers as they transition to zero-emission 
fleets, GILLIG has established partnerships with the largest and 
most experienced electric vehicle supply equipment (EVSE) 
manufacturers in the USA. These companies have developed 
nationwide manufacturing and support networks for their charging 
equipment, and have demonstrated a commitment to quality and 
transit customer success.

Charging equipment from these manufacturers undergoes rigorous 
testing before it is approved for use with our powertrain and buses, 
and this approach ensures compatibility and reliability for our 
transit customers. Approved charging equipment must also meet 
the latest SAE International, Underwriters Laboratories (UL), and 
other nationally recognized standards.

GILLIG will work with customers and charging equipment 
manufacturers to provide the optimal equipment based on duty-
cycle and operational needs.

Contact your GILLIG representative to learn more about 
approved EVSE and other services.
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Plug-In Chargers

MODEL TERRA 54HV
Type Plug-In Charger

  

Max Output Power 50 kW

Max Output Current 125 A

Output Voltage Range 200 to 920 VDC

  

Input Voltage 3-phase, 480 VAC, 60 Hz

Input Current 64 A

Cabinet Dimensions (LxWxH) 31" x 22" x 75"

Cabinet Weight 775 lbs

Operating Environment Indoor and Outdoor

Operating Temp -31 °F to 131 °F

Enclosure Rating IP54, IK10, NEMA 3R compliant

  

Max Quantity of Dispensers 1

Dispenser Type(s) Attached to Cabinet

Connection Standard(s) SAE J1772, OCPP 1.6

Dispenser Connection Type CCS Type 1 (plug-in)

Dispenser Dimensions Non-Applicable

Max Cord Length 20'

  

Remote Monitoring Service Option

Sequential Charging Non-Applicable

  

Buy-America Compliant No

UL Compliant Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Plug-In Chargers

MODEL HVC 100C HVC 150C
Type Plug-In Charger Plug-In Charger

   

Max Output Power 100 kW 150 kW

Max Output Current 166 A 200 A

Output Voltage Range 150 to 850 VDC 150 to 850 VDC

   

Input Voltage 3-phase, 480 VAC, 60 Hz 3-phase, 480 VAC, 60 Hz

Input Current 132 A 198 A

Cabinet Dimensions (LxWxH) 46” x 30” x 80” 46” x 30” x 80”

Cabinet Weight 2,954 lbs 2,954 lbs

Operating Environment Indoor and Outdoor Indoor and Outdoor

Operating Temp -31 °F to 131 °F -31 °F to 131 °F

Enclosure Rating IP54, IK10, NEMA 3R compliant IP54, IK10, NEMA 3R compliant

   

Max Quantity of Dispensers Up to 3 Up to 3

Dispenser Type(s) Pedestal, Overhead, Wall Mount Pedestal, Overhead, Wall Mount

Connection Standard(s) SAE J1772, OCPP 1.6 SAE J1772, OCPP 1.6

Dispenser Connection Type CCS Type 1 (plug-in) CCS Type 1 (plug-in)

Dispenser Dimensions 24” x 8” x 32” 24” x 8” x 32”

Max Cord Length 23’ 23’

   

Remote Monitoring Service Yes Yes

Sequential Charging Option Option

   

Buy-America Compliant Yes Yes

UL Compliant Yes Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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MODEL EXPRESS PLUS
Type Plug-In Charger

Max Output Power 200 kW

Max Output Current 200 A
350 A (option)

Output Voltage Range 200 to 1,000 VDC

Input Voltage 3-phase, 480 VAC, 60 Hz

Input Current 260 A

Cabinet Dimensions (LxWxH) 49" x 39" x 87"

Cabinet Weight 1,400 lbs

Operating Environment Indoor and Outdoor

Operating Temp -40 °F to 122 °F

Enclosure Rating IP54, IK10, NEMA 3R compliant

Max Quantity of Dispensers Up to 8

Dispenser Type(s) Pedestal, Overhead, Wall Mount

Connection Standard(s) SAE J1772, OCPP 2.0.1

Dispenser Connection Type CCS Type 1 (plug-in)

Dispenser Dimensions (LxWxH) 13" x 6" x 29"

Cord Length 15'
30' (option)

Remote Monitoring Service Yes

Sequential Charging Option

Buy-America Compliant Yes

UL Compliant Yes

Plug-In Chargers

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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MODEL CPE250
Type Plug-In Charger

Max Output Power 62.5 kW (single)
125 kW (paired)

Max Output Current 156 A (single)
200 A (paired)

Output Voltage Range 200 to 1,000 VDC

Input Voltage 3-phase, 480 VAC, 60 Hz

Input Current 80 A

Cabinet Dimensions (LxWxH) 28" x 16" x 88"

Cabinet Weight 748 lbs

Operating Environment Indoor and Outdoor

Operating Temp -40 °F to 122 °F

Enclosure Rating IP56, IK10, NEMA 3R compliant

Max Quantity of Dispensers 1

Dispenser Type(s) Attached to Cabinet

Connection Standard(s) SAE J1772, OCPP 1.6

Dispenser Connection Type CCS Type 1 (plug-in)
CHAdeMO (plug-in)

Dispenser Dimensions Non-Applicable

Max Cord Length 14' Horizontal Reach

Remote Monitoring Service Yes

Sequential Charging Option

Buy-America Compliant Yes

UL Compliant Yes

Plug-In Chargers

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Plug-In Chargers

MODEL MOBILE 25 kW MOBILE 50 kW
Type Plug-In Charger Plug-In Charger

Max Output Power 25 kW 50 kW

Max Output Current 40 A 80 A

Output Voltage Range 100 to 1,000 VDC 100 to 1,000 VDC

Input Voltage 3 phase, 480 VAC, 60 Hz 3 phase, 480 VAC, 60 Hz 

Input Current 40 A 80 A

Cabinet Dimensions (LxWxH) H: 20" W: 13", D" 36" 20" x 20" x 36"

Cabinet Weight 200 lbs 270 lbs

Max Quantity of Dispensers 1 1

Dispenser Type(s) Attached to Cabinet Attached to Cabinet

Connection Standard(s) SAE J1772, OCPP 1.6J SAE J1772, OCPP 1.6J

Dispenser Connection Type CCS Type 1 (plug-in) CCS Type 1 (plug-in)

Dispenser Dimensions Non-Applicable Non-Applicable

Max Cord Length Standard: 11.5 ft. Standard: 11.5 ft.

Remote Monitoring Service Option Option

Sequential Charging Non-Applicable Non-Applicable

Buy-America Compliant Yes Yes

UL Compliant Yes Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Plug-In Chargers

MODEL FLEX 180 kW + DC COLUMN
Type Plug-In Charger

Max Output Power 180 kW

Max Output Current 250 A

Output Voltage Range 150 to 1,000 VDC

Input Voltage 3 phase, 480 VAC, 60 Hz 

Input Current 283 A, inrush current limited

Cabinet Dimensions (LxWxH) 64" x 32" x 99"

Cabinet Weight 1,323 lbs

Operating Environment Indoor and Outdoor

Operating Temp -13 to 113 °F

Enclosure Rating IP44, IK10, NEMA 3R compliant

Max Quantity of Dispensers 3

Dispenser Type(s) Pedestal, Overhead, Wall Mount

Connection Standard(s) SAE J1772, OCPP 1.6J

Dispenser Connection Type CCS Type 1 (plug-in)

Dispenser Dimensions 18” x 10” x 55”

Max Cord Length
11.5’
23’ (option)
30’ (option)

Remote Monitoring Service Option

Sequential Charging Option

Buy-America Compliant Yes

UL Compliant Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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MODEL SICHARGE UC200
Type Plug-In Charger

Max Output Power 150 kW

Max Output Current 200 A

Output Voltage Range 100 to 950 VDC

Input Voltage 3-phase, 480 VAC, 60 Hz

Input Current 200 A

Cabinet Dimensions (LxWxH) 43" x 39" x 87"

Cabinet Weight 3,307 lbs

Operating Environment Indoor and Outdoor

Operating Temp -13 °F to 113 °F

Enclosure Rating IP54, IK10

Max Quantity of Dispensers Up to 4

Dispenser Type(s) Pedestal, Overhead, Wall Mount

Connection Standard(s) SAE J1772, OCPP 1.6

Dispenser Connection Type CCS Type 1 (plug-in)

Dispenser Dimensions (LxWxH) 24" x 12" x 36"

Cord Length 11.5'
20' and 33' (option)

Remote Monitoring Service Yes

Sequential Charging Option

Buy-America Compliant Yes

UL Compliant Yes

Plug-In Chargers

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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SPECIFCATION MODEL #1 MODEL #2 MODEL #3
Make ABB ABB ABB

Model HVC-150PD HVC-300PD HVC-450PD

Type Overhead, Inverted Pantograph 
Charger

Overhead, Inverted Pantograph 
Charger

Overhead, Inverted Pantograph 
Charger

    

Max Output Power 150 kW 300 kW 450 kW

Max Output Current 250 A 500 A 600 A

Output Voltage Range 150 to 850 VDC 150 to 850 VDC 150 to 850 VDC

    

Input Voltage 3-phase, 480 VAC, 60 Hz 3-phase, 480 VAC, 60 Hz 3-phase, 480 VAC, 60 Hz

Input Current 1 x 198 A 2 x 198 A 3 x 198 A

Cabinet Dimensions (LxWxH) 46" x 30" x 80" 92" x 30" x 80" 138" x 30" x 80"

Cabinet Weight 2,954 lbs 5,608 lbs 8,863 lbs

Operating Environment Indoor and Outdoor Indoor and Outdoor Indoor and Outdoor

Operating Temp -31 °F to 131 °F -31 °F to 131 °F -31 °F to 131 °F

Enclosure Rating IP54, IK10, NEMA 3R compliant IP54, IK10, NEMA 3R compliant IP54, IK10, NEMA 3R compliant

    

Max Quantity of Dispensers 1 1 1

Dispenser Type(s) Mast Mounted Pantograph
Pantograph-Only Kit (option)

Mast Mounted Pantograph
Pantograph-Only Kit (option)

Mast Mounted Pantograph
Pantograph-Only Kit (option)

Connection Standard(s) SAE J3105-1, OCPP 1.6 SAE J3105-1, OCPP 1.6 SAE J3105-1, OCPP 1.6

Dispenser Connection Type Conductive Cross-Rail Conductive Cross-Rail Conductive Cross-Rail

Dispenser Dimensions (LxWxH) Mast: 41" x 12" x 206" 
Arm Length: 184"

Mast: 41" x 12" x 206" 
Arm Length: 184"

Mast: 41" x 12" x 206" 
Arm Length: 184"

Max Cord Length Non-Applicable Non-Applicable Non-Applicable

    

Remote Monitoring Service Yes Yes Yes

Sequential Charging Non-Applicable Non-Applicable Non-Applicable

    

Buy-America Compliant Yes Yes Yes

UL Compliant Yes Yes Yes

Overhead Chargers

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Overhead Chargers

MODEL ULTRA FAST 450 kW

Type Overhead, Inverted Pantograph Charger

Max Output Power 450 kW

Max Output Current 900 A

Output Voltage Range 460-800 V

Input Voltage 3 phase, 480 VAC, 60 Hz 

Input Current 600 A

Cabinet Dimensions (LxWxH) Line: 189” x 32” x 91”
Block: 95" x 95" x 63"

Cabinet Weight 8800 lbs.

Operating Environment Indoor and Outdoor

Operating Temp -22 to 122 °F

Enclosure Rating NEMA 3R

Max Quantity of Dispensers 1

Dispenser Type(s) Mast Mounted Pantograph
Pantograph-Only Kit (option)

Connection Standard(s) SAE J3105-1, OCPP 1.6J

Dispenser Connection Type Conductive Cross-Rail

Dispenser Dimensions (LxWxH) Pantograph: 63" x 42" x 40" 

Max Cord Length Non-Applicable

Remote Monitoring Service Option

Sequential Charging Non-Applicable

Buy-America Compliant Yes

UL Compliant Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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MODEL SICHARGE UC600
INVERTED PANTOGRAPH

Type Overhead, Inverted
Pantograph Charger

Max Output Power 450 kW

Max Output Current 600 A

Output Voltage Range 100 to 1,000 VDC

Input Voltage 3-phase, 480 VAC, 60 Hz

Input Current 3 x 198 A

Cabinet Dimensions (LxWxH) 130" x 39" x 87"

Cabinet Weight 9,921 lbs

Operating Environment Indoor and Outdoor

Operating Temp 14 °F to 122 °F
-31 °F to 122 °F (option)

Enclosure Rating IP54, IK10

Max Quantity of Dispensers 1

Dispenser Type(s) Mast Mounted Pantograph

Connection Standard(s) SAE J3105-1, OCPP 1.6

Dispenser Connection Type Conductive Cross-Rail

Dispenser Dimensions (LxWxH) Mast: 37" x 12" x 229"
Arm Length: 156"

Max Cord Length Non-Applicable

Remote Monitoring Service Yes

Sequential Charging Non-Applicable

Buy-America Compliant Yes

UL Compliant Yes

Overhead Chargers

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Inductive Chargers

MODEL MOMENTUM DYNAMICS 75 KW
WIRELESS CHARGING SYSTEM

MOMENTUM DYNAMICS 150 KW
WIRELESS CHARGING SYSTEM

MOMENTUM DYNAMICS 300 KW
WIRELESS CHARGING SYSTEM

Type: Wireless Inductive Wireless Inductive Wireless Inductive

Max Output Power: 72.5 kW 145 kW 290 kW

Max Output Current: 100 A 200 A 400 A

Output Voltage Range: 300 to 800 VDC 300 to 800 VDC 300 to 800 VDC

Input Voltage: 3-phase, 480 VAC 3-phase, 480 VAC 3-phase, 480 VAC

Input Current: 1 x 103A +  1 x 18A 1-phase 2 x 103A +  1 x 18A 1-phase 4 x 103A +  1 x 16A 1-phase

"Cabinet Dimensions
LxWxH (in.): " 39" x 64" x 72" 39" x 64" x 72" 39" x 88" x 72"

Pad Dimensions LxWxD (in.): 40" x 37" x 20" 40" x 67" x 20" 71" x 67" x 20"

Operating Environment: Indoor and Outdoor Indoor and Outdoor Indoor and Outdoor

Operating Temperature: -31 °F to 122 °F -31 °F to 122 °F -31 °F to 122 °F

Enclosure Rating: IP55, NEMA 3R or NEMA 4, IP69 (Pad) IP55, NEMA 3R or NEMA 4, IP69 (Pad) IP55, NEMA 3R or NEMA 4, IP69 (Pad)

Quantity of Pads: 1 2 4

Remote Monitoring Service: Yes Yes Yes

Buy America Compliant: Yes Yes Yes

UL Compliant: Yes Yes Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Inductive Chargers

MODEL WAVE 250 kW
WIRELESS CHARGING SYSTEM

Type: Wireless Inductive

Max Output Power: 250 kW

Max Output Current: 500 A

Output Voltage Range: 500 to 850 VDC

Input Voltage: 3-phase, 480 VAC

Input Current: 330 A

Charging Pad Dimensions
LxWxH (in.): 71" x 71" x 4.5"

Operating Environment: Indoor and Outdoor

Operating Temperature: 14 °F to 122 °F

Enclosure Rating: Enclosure: IP54
Pad: IP67, NEMA 3R compliant 

Max. Quantity of Pads: 1

Remote Monitoring Service: Yes

Buy America Compliant: Yes

UL Compliant: Yes

Product specifications and appearance may vary. GILLIG does not guarantee the availability or performance of the products displayed.
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Ultra-High Energy Battery System

The New AKASYSTEM 9 
AKM 150 CYC 

e highest energy density available on the market. 

Especially suitable for fully electric long-distance 

commercial vehicles such as bus or truck.

AKASYSTEM 9 AKM 150 CYC

1   Cooling system

2   Cell module with 600 cells

3   Housing

4   Battery Management System

5   LV Connection

6   HV Connection

1

2

3

4

5

6274 Wh/l
Volumetric energy 

density & energy level
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Three standard

configurations.

Flexible module and
 system design. 

Freely scalable system
for many different applications 

and industries with highest 

available energy density.

32 kWh 65 kWh 98 kWh

Flexibility | Performance | Safety 

AKASYSTEM AKM CYC

98 kWh



9

Optimized high 

battery life

Active liquid cooling

on module level.

Integrated short-circuit 

prevention on cell and 

module level.

Increased reliability

due to highly redundant 

cell clusters.

due to defined cell 

spacing and special 

potting compound.











BorgWarner Akasol AG

Kleyerstrasse 20 

64295 DE-Darmstadt

Tel.: + 49 6151 800500 

Fax: + 49 6151 800500 -129 

info@akasol.com



HIGH-VOLTAGE BATTERY PACKS

1 of 3
02-06 Battery Pack BP74E - Electric - 2019-10-17.docx 

The AKASOL-designed and American-built 9AKM150CYCUHE high-voltage battery pack 
utilizes Li-ion technology with a high energy density and proprietary control technology to 
maintain a high battery performance for a longer zero emission range. A single pack 
design is utilized for all locations on the bus. This provides reduces the complexity of 
servicing and inventory requirements.  
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HIGH-VOLTAGE BATTERY PACKS

2 of 3
02-06 Battery Pack BP74E - Electric - 2019-10-17.docx 

Structure: The exterior case is constructed of corrosion resistant stainless steel. Internal
double ‘T’ aluminum crossmembers provide structural strength and stiffness. Individual 
battery modules are secured in place by a ladder frame of aluminum. This design 
balances the need for the pack to be as light as possible while also providing the strength 
and rigidity necessary for the harsh duty cycle of a bus. The battery packs meet an IP 
rating of IP67 & IP6K9K. 
Safe service disconnect: In a non-operating mode, all contactors of the battery system 
are opened so the battery system is voltage free.  Additionally, the electrical system within 
the battery has high voltage interlock loop (HVIL). The HVIL is a continuous low voltage 
circuit which passes through every high voltage connector so that if a LV or HV connector 
is unplugged, the circuit will be opened and the HV system will be disconnected by the 
battery management system.  Maintenance on the battery system will be safe when the 
HV connector is unplugged.
Battery cells: The basic building block of the high-voltage battery pack is the individual 
cell. AKASOL has conducted a world-wide evaluation to identify the optimal battery cell 
for the transit duty cycle, and continues to seek out better cells as the technology 
improves.
Battery module: Cells are combined into battery modules which are connected in series 
within the pack. Each module also has voltage and temperature sensors that are 
communicated to a pack battery management module for full pack monitoring and control. 
Battery management system: The battery management system (BMS) in each high
voltage battery pack monitors all cell voltages, temperature, and other battery conditions 
and provides detection of any battery faults or damage. The pack BMS connects to the 
Multi-String Manager (MSM+), which is mounted on the powertrain compartment 
platform. The MSM+ monitors all the high-voltage battery packs, controls charging and 
discharging, and provides warnings of battery faults.  
Battery cooling system: All high-voltage battery packs are liquid cooled or heated using 
ethylene glycol coolant. Coolant from the thermal management system is circulated 
through a cooling plate, which then cools or heats each module. The BMS monitors the 
battery cell temperatures and uses coolant flow control valves with the battery thermal 
management system to ensure all packs are maintained at the proper temperatures.  
High-power contactors: Each high-voltage battery pack includes high-power electric 
contactors on both the positive and negative battery outputs. These contactors are used 
during normal operation to turn the high-voltage batteries on and off. In the event of a 
high-voltage interlock loop (HVIL) open circuit, these contactors disconnect the pack
stored energy from the high-voltage system. When requested and all conditions are 
functioning properly, the contactors close and allow power to flow from the high-voltage 
battery. When the 24-volt supply is removed from the contactors—by the driver turning 
off the bus, by the HVIL system or high-voltage control system detecting a fault, by turning 
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HIGH-VOLTAGE BATTERY PACKS

3 of 3
02-06 Battery Pack BP74E - Electric - 2019-10-17.docx 

off the low-voltage battery disconnect switch, or by the high-voltage emergency 
disconnect switch in the rear of the bus—all contactors open to disconnect the high
voltage stored energy of the batteries from the system. 

Specifications: 

Supplier AKASOL, Inc. 
Rated capacity 98 kWh. 

Usable capacity SOL (start of life) Duty Cycle Dependent TBD

Warranty (see warranty agreement for terms and 
conditions) 

Standard, 6 years (300,000 miles); optional, 
extended to total 12 years (500,000 miles). 
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GILLIG BATTERY ELECTRIC BUS
NEXT GENERATION BATTERY PACK SPECIFICATIONS

Chemistry NMC Lithium Ion

Dimensions 1720 mm x 700 mm x 300 mm 
(excluding connectors)

Energy
Nominal
Usable BoL

98 kWh
88 kWh

Time to full charge For 6 pack setup:
150 kW Plug-In Charge, 0-100% in ~4.5 Hrs
350 kW Plug-In Charge, 0-100% in ~2.5 Hrs
450 kW Pantograph, 0-100% in ~1.5 Hr

Operating voltage 540 – 756 V

Cooling H2O & Ethylene Glycol, 50:50

Ingress protection IP67 / IP6K9K

Charging Plug In, Pantograph, Inductive         

CONFIDENTIAL
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Base: 5 Pack 490 kWh Range & Weight 

COMMON CONFIGURATION 

 
 

 
Vehicle Specifications:  Vehicle Weights: 

·         40’  Curb Weight:  33,340 
·         5 pack configuration 490 kWh Seated Weight:  39,190 
·         315 tires  Gross Weight:  44,740 
·         Gen 3.0 Design  GVWR:  47,180 
·         90% available depth of discharge  

    
5 pack CW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 115 164 192 
Ambient 68defF -  HVAC On (Minimal) 177 225 218 
Ambient 60degF - HVAC Fans Only 197 242 224 

    
5 pack SW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 80 151 187 
Ambient 68defF -  HVAC On (Minimal) 119 204 227 
Ambient 60degF - HVAC Fans Only 131 218 236 

    
5 pack GW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 75 142 199 
Ambient 68defF -  HVAC On (Minimal) 108 189 245 
Ambient 60degF - HVAC Fans Only 118 201 256 

 



 
Base: 5 Pack 490 kWh Range & Weight 

COMMON CONFIGURATION 

 
 

 
Vehicle Specifications:  Vehicle Weights: 

·         35’  Curb Weight:  31,900 
·         5 pack configuration 490 kWh Seated Weight:  36,700 
·         315 tires  Gross Weight:  41,500 
·         Gen 3.0 Design  GVWR:  47,180 
·         90% available depth of discharge  

    
5 pack CW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 117 168 204 
Ambient 68defF -  HVAC On (Minimal) 182 232 233 
Ambient 60degF - HVAC Fans Only 204 250 240 

    
5 pack SW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 83 156 207 
Ambient 68defF -  HVAC On (Minimal) 125 214 256 
Ambient 60degF - HVAC Fans Only 138 230 268 

    
5 pack GW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 80 148 229 
Ambient 68defF -  HVAC On (Minimal) 119 200 290 
Ambient 60degF - HVAC Fans Only 131 214 306 

 



 
Base: 6 Pack 588 kWh Range & Weight 

COMMON CONFIGURATION 

 
 

 
Vehicle Specifications:  Vehicle Weights: 

·         40’  Curb Weight:  35,150 
·         6 pack configuration 588 kWh Seated Weight:  40,550 
·         315 tires  Gross Weight:  46,100 
·         Gen 3.0 Design  GVWR:  47,180 
·         90% available depth of discharge  

    
6 pack CW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 149 214 255 
Ambient 68defF -  HVAC On (Minimal) 222 285 287 
Ambient 60degF - HVAC Fans Only 252 311 298 

    
6pack SW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 139 197 234 
Ambient 68defF -  HVAC On (Minimal) 199 259 277 
Ambient 60degF - HVAC Fans Only 224 281 290 

    
6pack GW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 130 180 229 
Ambient 68defF -  HVAC On (Minimal) 181 232 270 
Ambient 60degF - HVAC Fans Only 201 250 283 

 



 
Base: 6 Pack 588 kWh Range & Weight 

COMMON CONFIGURATION 

 
 

 
Vehicle Specifications:  Vehicle Weights: 

·         35’  Curb Weight:  32,900 
·         6 pack configuration 588 kWh Seated Weight:  37,700 
·         315 tires  Gross Weight:  42,480 
·         Gen 3.0 Design  GVWR:  47,180 
·         90% available depth of discharge  

    
6 pack CW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 149 214 255 
Ambient 68defF -  HVAC On (Minimal) 222 285 287 
Ambient 60degF - HVAC Fans Only 252 311 298 

    
6pack SW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 139 197 234 
Ambient 68defF -  HVAC On (Minimal) 199 259 277 
Ambient 60degF - HVAC Fans Only 224 281 290 

    
6pack GW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 130 180 229 
Ambient 68defF -  HVAC On (Minimal) 181 232 270 
Ambient 60degF - HVAC Fans Only 201 250 283 

 



 
Base: 7 Pack 686 kWh Range & Weight 

COMMON CONFIGURATION 

 
 

 
 

Vehicle Specifications:  Vehicle Weights: 
·         40’  Curb Weight:  36,570 
·         7 pack configuration 686 kWh Seated Weight:  41,970 
·         315 tires  Gross Weight:  47,520 
·         Gen 3.0 Design  GVWR:  48,200 
·         90% available depth of discharge   

    
7 pack CW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 171 242 296 
Ambient 68defF - HVAC On (Minimal) 252 322 337 
Ambient 60degF - HVAC Fans Only 285 352 349 

    
7 pack SW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 159 223 280 
Ambient 68defF - HVAC On (Minimal) 227 291 325 
Ambient 60degF - HVAC Fans Only 254 315 340 

    
7 pack GW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 148 204 266 
Ambient 68defF - HVAC On (Minimal) 206 262 316 
Ambient 60degF - HVAC Fans Only 228 282 332 

 



 
Base: 7 Pack 686 kWh Range & Weight 

COMMON CONFIGURATION 

 
 

 
 

Vehicle Specifications:  Vehicle Weights: 
·         35’  Curb Weight:  34,270 
·         7 pack configuration 686 kWh Seated Weight:  39,100 
·         315 tires  Gross Weight:  43,900 
·         Gen 3.0 Design  GVWR:  47,180 
·         90% available depth of discharge   

    
7 pack CW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 171 242 296 
Ambient 68defF - HVAC On (Minimal) 252 322 337 
Ambient 60degF - HVAC Fans Only 285 352 349 

    
7 pack SW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 159 223 280 
Ambient 68defF - HVAC On (Minimal) 227 291 325 
Ambient 60degF - HVAC Fans Only 254 315 340 

    
7 pack GW Manhattan Orange County HD-UDDS 
Ambient 110degF - HVAC On 148 204 266 
Ambient 68defF - HVAC On (Minimal) 206 262 316 
Ambient 60degF - HVAC Fans Only 228 282 332 

 



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



−

CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



−

CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL









CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL



TE
ST

TE
ST

LA
M

P

FIRE

LOW
AIR

STOP
ENGINE

NO
CHARGE

ABS

CHECK
ENGINE

WAIT TO
START

STOP
REQUEST

REGENERATIVE

PL
E
PL

E
PL

E

SA
MP

LE

SA
MP
SASASA

M
SASASASASASSASASASASASASASSSASASASASASASSSSSSS

PL
E
PLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLLLLLLLLPL
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

AAAAAAAAAAAA

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
PLLLLLLLLLLLLLLLLLLLPLLLPLPLPLPLPLPLPLPLPLPPPPPPPPPPPPPPPLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

EEEEEEEEEEEEEEEEEELLLLLLLLLLLLLLELELELELELELELELEEELELLLLELPLPL
ELEEEELELLLELELLELELELELELELELEELELELELELELELELELELELELELELELEELELELEELLELELELLLLELEELELELELELELELELELELELELELELELELELELELELELELELELELELELELELELELELLLLLLEEEELELLLELELELELELE

SASASASASASASASASAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAASASASASASAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAASASASASASAAAAAAAAAAAAAAAAAAAAAASASAAAAAAAAAAAAAASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAASSSSSSSSSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSASASASASSASSSASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASSSSASASSSASSASSASSSSSSSSSSSSSSSSSSSSSSS-C
O

N
FI

D
EN

TI
A

L-



CONFIDENTIAL



CONFIDENTIAL



CONFIDENTIAL





-CONFIDENTIAL-



SAA
MMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAASASA
MAAAAASA
MAAASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASA
MAAAAAMAAMAMAMMAM
P
AM

PL
AM

PMP
LPL
ELE PL
E
PL

ELEEEEE
MP

LELELELELELELE
MP

L
MP

LPL
E
PL

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELLLLLLELELELELELELELELELELELELELELELELELELELELEEEEEEEEEEEEEEEEELLLLLLELELELELELELELELELELELELELELELELELELEEEEEEEEEEEEEEEEEEEELLLLLLLLELELELELELELELELELELELELELELELELELEEEEEEEEEEEEEEEEEEE PPLPLPLPLPLPPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPLPPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPPPPPPPPPPPPPPPPPPPPPPPPPLPPPPPPPPLPPPPLPPPPPPPPPPPPPPPPPLPLPLPLPLLLLLLLLLLLLLLLLPLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLPLLLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLLLLLLLL
ELELELELELELELELELELELELELELELELELELELLLLLLLLLLELELELELELELELELELELELELELELELELELEEEEEEELLLLLLLLLELELELELELELELELELELELELELELELELEEEEEEEEEEEEEEEEEELLLLLLLELELELELELELELELELELELELELELELELEEEEEEEEEEEEEEELLLLLLLELELELELELELELELELELELELELELELELELEEEEEEEEEEEELLLLLLLLLLELELELELELELELELELELELELELLLLLLLLLLELELELELELELELELELELELELELELELELELEEEEEEE PLPLPLPLPLPLPLPLPLPL
E
PL

ELELELELELELELELELELELELELELELELELEEEEEE PLPLPLPLPLPLPLPLPLLLLLLLLLLLLLLLLLPLPLPLPLPLPLPLPLPLPLPLLLLLLLLLLLLLLLLLPLPLPLPLPLPLPLPLLLLLLLPLPLPLPLLLLLLLLLLLLLLLLLPLPLPLPLLLLLLLLLLLLLLPLPLPLPLPLPLPLPLPLPLLLLLLLLLLLLLPLPLPLPLPLPLPLPLPLLLLLLLLL MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMPMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMP
LPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPLPLPPPLPLPPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPL MPMMMMMMP
LPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPLPL MPMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMPPPPPPPPPPPPPPPPPPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPPPPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPMPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPMPMMMPMPPPPPPPPPPPPPPPPMPMPMPMMMMMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMMPMPMPMPMPMPMMMMMMMMMMMMMMMMMMMPMMPMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPPPPPPMPPMPPPPMPMPMPMPMPMPPPP
LPLPLPLPLPLPLPLPLPLPLPLLLLLLLLLLLPLPLPLPLPLPLPLPLPLPLLLLLLPL MPMPMPMPMPMPMP AMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMAMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAAMAMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMAMMMMMMMAMAMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMAMAMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMAMAMMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMAMMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMMAMAMAMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMMMMAMAMAMAMAMAMAMAMAMAMAMAMMAMAMAMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAAAMMMMMMMMMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMMMAAAAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMMAAMAMAAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAAMAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAAMAAMAMAMAMAMAMAMAMAMAAMAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAAMAMAAMAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAMAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAMAAAMAMAAMAMAMAMAAAAAMAMAAMAAAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMAAAAAAAAAAMAAAAMMMMMMMMMMMMMMMMMMMMMMMMMAMAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMMMMAMAMAMAMAMAMAMAMAMAMAMAMMAMAMAMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAM SASAAAAAASASAAAAAAAAAAAAAAAAA
MMMMMMMMMMMMMMMMMMMMMMMMAMMMAMAMAMAMAMAMAMAMMMMMMMM SSAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASAAAAAAAAAAAAASASASASASASAAAAAAASASAAASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSASASASASASASASASASASSSSSSSASASASASASASASASASASASASASASASASASASASASASSASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAASASASASAASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASSSSASASASASASASSSSSASSSSSASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASSSSSSSSAASSSASASASAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASSSSSSSSSSASASASASASASASASASSSSSASSSASASSSASSASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASSASSASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSASSSSSSASSSSSSSSSSSSASASSASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSASASASSSASASSSASASSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSASSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASSASASSASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSASASSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSASSSSSASSASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASSSASASSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSASSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASSASASSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSS

TH
IS

SA
M

PL
E

LA
YO

U
T

IS
PE

R
TI

N
EN

T
TO

D
IE

SE
L,

B
EB

,C
N

G
,E

G
EN

FL
EX

H
YR

B
ID

A
N

D
B

A
E

H
YB

R
ID

B
U

SE
S.



SASSSSSSSSSSSSSSSSAA
MP

L
MP

LLEELELELELEE
MP

LE

AM
PL

E
PL

E
PL

E

SASA
M
SA

M
SA

MAMAMAM
P
AMM

PMPMPMP
L
MP

L
MP

LEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELLLLELELELELELELELELELELELELELELEEEEEEEEEEEEEEEELLLLLLLLELELELELELELELELELELELELELELLLLLLLLELELELELELELELELELELELELELELELLLLLLLLELELELELELELELELELELELELELELELEEEEEEEEEEEEELLLLLLLELELELELELELELELELELELELELELELEEEEEEEEEEEEEELLLLLLLELELELELELELELELELELELELELELELEEEEEEEEEELLLLLLLLELELELELELELELELELELELELELELEEEEEEEEELLLLLLLELELELELELELELELELELELELELELELELELEEEEEEE PLPLPLPLPLPLPL
E
PL

ELELELELELELELELELELELELELELELEEEEEE PLPLPLPL
E
PL

ELELELELELELELELELELELELELELEEEEE PLPLPLPLPLPLPLLLLLLLLLLLLLLPLPLPLPLPLLPPLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLPLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPLPLPLPLPLL MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMPMPMMMMMMMMMMMMMMMMMMPMPMPMMPMMMMMMMMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMMMMMMMMMMMMMMMMMMMMMMPMPMPMPMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMMMMMMMMMPMMMPMPMPMPMPMPMPMPMPMPMPMMPMPMPMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMPMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMMPMPMPMPMPMPMPMPMPMPMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPP
L
MPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

LPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPMPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
LPLPLPLPLPLPLPLPLPLLPLPLPLPLPLPLPLPLPLPLL MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMMAMAMAMAMAMAMAMAMAMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMAAMMMMMMMMAMAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAMMMMMMMAMAMAAMAMAMAMAMAAMAMAAAAAAMAMAMAMAMAMAMAMAMAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAMAAAMAAMAMAAAAAAAMAMAMAAMAAMAAMAMAMAMAMAMAMAMAMAMAAAMAAAAMAMAAAMAMAMAAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAMAAAAMAMAMAMAMAAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAMAAAAMAMAMAAAMAAMAAMAMAAAMAMAMAAAMAMAMAMAMAMAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAMAAAAAAAAAAAAAAAAAMAAMAMAAAAAAMAAMAAMAMAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAAAAAAMAMAMAAMAAAMAMAAAMAMAAAMAMAMAAAMAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAMAAAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAMAMAAMAAMAAMAMAMAMAMAMAMAMAMAMAMAAAAAMAMAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAMAMAMAAMAMAAAAAMAMAMAMAAMAAAAAMAMAMAMAAMAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAAAAAMAMAMAMAMAMAMAMAAAAAAMAAAAAAAAAAAAAAMAAAMAMAMAAAAAAAAAAAAMAMAMAAMAAAMAAMAMAMAAAAMAMAMAMAMAMAAAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAAAMAMAMAMAMAMAAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAMAMAMAMAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAAAMAMAMAMAMMMAMAMAMAMAMAMAMAMMMMMMMMMMMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMMAMMMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMMMMAMAMAMAMAMAMAMAMAMMAMAMAMAMAMMMMMMAAAAAAAAAMAMAMAMAMAMAMAMMMMAMAMAMAMAMAAAAAMMMAMAAAAAAAAAAAAAMAMAMAMAMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAMAMAMAMMMMMMMM SASAAAAAAAAAAAAAAASASAAAAAAAA
MAMMMAMAMAMAMMMMAMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMAMMMMMMMAMAMAMAMAMMMMMMMMAMAMAMAMAMAMAMAMMMMMMAMAMAMAMAMAMAMAMAMAMMMMMMMAMAMMMMMMMMAMMMMMMMMMMMMAMAMAMAMAMAMAMAMAMAMMAMMMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMAMMAMMAMMMAMAMMMMMAMAMMMAMMAMMMAMMAMAMMMAM SASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAASASASASASASASASASASASASASAAASAASAAASASASASASASASASASASASASAAAASASASASAAASASASASASAAAASASASASASAAAAAAAASASASASASASASASASASASASASASASASASASAASAAASAAASASASASASASAAAAAAAAAAAAASAAAASASASASASASASASASASASASASAAAAAASASASASAASAASASASAAAASASAAAAAAASASASASASASASASAAAAASASASASASASAAAAAAAASASAASAAASAASAASAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAASASASASASASASAAAASASASASASASASASAASASASASAAAAASASASAAASASASASASASAAAASASASASASAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAASASASASASASASAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASAASASASASAAAAAAAAAAAAAAAASAAASAASASASASASAAAAAAAAAAAAAAAASASASASASASASASASASASASAAAAAAASASASASAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASAASASASASASASASASASASAAAAAAAAAAAASAASASAAASAASASAAASAAAASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAASASASASASAAASAASASASASASAASASASASASASASASASASASASASASASAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSASASASASASASASASASASSSSSSSSSASASASSSSASASASASASASSSSSASSSSSASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSASASASASSSSSSASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASSASASASASASASSASASASASASASASASASASSSSASASAAASASASASASASASASASAASASASASSASASASASASASASASASASASASASSASASASASASASASASASASASAASASASASASAAASAASAASASASASSASSSASASASASASASASASASASAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAASASASASASASASASASASASASASASASASASSASASASASASASASASASASASASASASASASSSASASASASASASASASASASASASASASASASASASASASASASASASASASASSASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSASSSSSSSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSSASASASASASASAAAAAAAAAAAAAAAAAAASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASSSSSASSSASASSSASSASASSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASAAAAASASASASAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASSSSSSASASSSSSSSSSASSSSSSSSSSSSSSSASASSSSSSSSSSSSSASSSSSASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSASASASSASASSSASASSSASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASASSSASSSSSSASSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASASASASASASASSASASSASASASASASASASASSSSSSSSSASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSASASASASASASASASASASASSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

-C
O

N
FI

D
EN

TI
A

L-



Unmatched service and support
network across the US

Partners you can trust.

GILLIG Field Service Technicians

Cummins Service Locations



 
SERVICE, WARRANTY & ENGINEERING SUPPORT 

 

 
 
SERVICE DEPARTMENT 
GILLIG maintains a fully qualified, trained Service Department to respond to the procuring 
Agency’s request for assistance after delivery of equipment. 
 
The Field Service Trainers and Field Service Representatives have extensive “hands-on” 
experience on our coaches. The Field Service Trainers are available to provide training to your 
staff on the proper operation and maintenance of the equipment. The Field Service 
Representatives are fully qualified to assist the procuring Agency in the maintenance of 
equipment, including, but not limited to major component replacement and repair, electrical 
troubleshooting, suspension and frame repair, as well as repair of all ancillary components and 
systems. 
 
In-house qualified Field Service Representatives are available to troubleshoot questions by 
phone, Monday through Friday, 5:00 a.m. to 2:00 p.m. (PST). 
 
 
WARRANTY DEPARTMENT 
The Warranty Department is available to assist the procuring Agency processing warranty claims 
as required. The Warranty Processing Specialist will assist the procuring agency in the proper 
procedure for obtaining warranty parts, completion of the warranty forms, and the handling of 
parts for warranty claims processing. 
 
 
ENGINEERING DEPARTMENT 
We also maintain a fully experienced, qualified Engineering Department, directed by the Vice 
President of Engineering. The Engineering staff are available on request to assist in the 
resolution of engineering or design problems that may arise within the scope of the specifications 
during the warranty period. 
 
The GILLIG Engineering Department is located at the manufacturing plant in Livermore, CA, and 
is continually available to assist the manufacturing process. The integrated staff performs all 
vehicle engineering, including the research and development of all systems integrated on our 
vehicles. 
 
All current products were designed and developed by GILLIG Engineering. The entire GILLIG 
Low Floor transit bus is manufactured in the United States at this one location in Livermore, CA. 
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EXECUTIVE DIRECTOR, CUSTOMER CARE 
Victor Doran 
 
REGIONAL SERVICE MANAGERS 
Eric Ocampo 
Mark Bittner  
Thomas Seymour 
 
WARRANTY MANAGER 
Michelle Tejeras 
 
TECHNICAL SERVICE ADVISOR 
Bo Vongamath 
 
TECHNICAL TRAINERS     BASED 
Russ Ando      Seattle, WA 
Lyle Archambeau**     St. Paul, MN  
Blaine Fagel      Charlotte, NC 
Kevin Hardesty     Columbus, OH 
 
FIELD SERVICE REPRESENTATIVES * BASED 
Cody Campeau     St. Paul, MN 
Max Camper      Columbus, OH 
Jason Fairclough*     Salt Lake City, UT 
Jose Garcia      San Francisco, CA 
Armando Garibay     Southern California 
Matthew Gerbasi     Lowell, MA 
Thomas Johnson     Phoenix, AZ 
Scott Kovaly      Pittsburgh, PA 
Tim Lopez      San Francisco, CA 
William Lovelady     Jackson, TN 
Sam Nicoara      Atlanta, GA 
Paul Oden, Jr.     Cincinnati, OH 
Joe Rhea*      Dallas, TX 
Ken Riley      Charlotte, NC  
Richard Salas*     San Francisco, CA 
Steven Sayne*     Seattle, WA 
Jason Schwalbert     Phoenix, AZ 
Matthew Sharp      San Antonio, TX 
Sang Tran*      Los Angeles, CA 
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FIELD SERVICE & WARRANTY    Phone - 800-735-1500 

Fax- 510-785-1348 
 
 

Victor Doran Exec.Director, Customer Care victor.doran@gillig.com 
Eric Ocampo Regional Service Manager  eocampo@gillig.com (call to schedule training) 
Mark Bittner Regional Service Manager  mark.bittner@gillig.com 
Thomas Seymour Regional Service Manager  Thomas.seymour@gillig.com 
Michelle Tejeras Warranty Manager    michelle.tejeras@gillig.com 
Branden Andersen Supervisor Service Engineering branden.andersen@gillig.com 
Steve Finley Field Service Engineer  steve.finley@gillig.com 
Johnny Phothipanya Warranty Processing Specialist johnny.phothipanya@gillig.com 
Bo Vongamath Technical Advisor Warranty  bo.vongamath@gillig.com 
Dominic Nava Parts Specialist   dominic.nava@gillig.com 
Field Service Customer Care Coordinator  FieldService@gillig.com 
Warranty Claims Warranty Admin   WarrantyClaims@gillig.com 
Warranty Parts  Parts Specialist   WarrantyParts@gillig.com 
Kristina Aldana Administrative Assistant  kristina.aldana@gillig.com 
Jacqueline Hernandez Customer Care Admin  jacqueline.hernandez@gillig.com 
 
 
Training instructors employed by GILLIG are fully qualified service personnel with extensive 
“hands on” experience on our coaches. They have been trained in all phases of coach repair 
including, but not limited to major component replacement and repair, electrical troubleshooting, 
suspension and frame repair as well as repair of all ancillary components and systems. 
 
 
* Performs pre-delivery service at the customer site, as well as ongoing field product support 
services. 
** ASE Certified Mechanic 
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FIELD SERVICE QUALIFICATIONS 
 
VICTOR DORAN - Executive Director, Customer Care 
Executive Director of Customer Care is responsible for supporting customers post delivery service 
needs including warranty, field service and training. Victor’s 30+ years’ experience includes 
Diesel Technician, Service Department Management, Custom Engineering and broad OEM 
Customer Service Support functions primarily in the Commercial Truck and School Bus market. In 
addition, Victor earned a Diesel Technician Certification from Ohio Diesel Tech. and a BSMET 
from Kent State University and joined GILLIG in 2020. 
 
ERIC OCAMPO – Regional Service Manager 
Eric has been with GILLIG since January 1987. He came to GILLIG from A.C. Transit where he 
worked for 2 ½ years involved in special projects. He has 1 year in R.O.C. diesel technology and 
electrical and 5 years as an automotive technician. He also received training on DDEC, Allison, 
Lift-U wheelchair lifts and Luminator destination signs for troubleshooting and repair. Eric spent 
10 years as a Field Service Representative and was a Field Service Trainer from 1996-2013. In 
April 2002, he completed training with Cummins I.S.L. troubleshooting and familiarization, and in 
November 2004, he completed training with Allison Hybrid electric drives. Since 1999, he has 
received numerous extensive training classes from I.O. Controls Multiplex Systems covering the 
T-1, T-2, G-3 and the latest G-4 systems. 
 
MARK BITTNER – Regional Service Manager 
Mark joined our GILLIG family in 2019. He brings extensive knowledge and experience in transit 
bus maintenance and troubleshooting. He grew up in Pittsburgh, PA and is a graduate of Steel 
Center Technical School and Ohio Diesel Technical Institute. He began his career in 1986 with a 
Pittsburgh based Detroit Diesel Allison distributor. There he served in troubleshooting, repair and 
overhaul of all Detroit Diesel Allison Propulsion systems. From 1993 through 2018 Mark worked 
for the Port Authority of Allegheny County in Pittsburgh, PA. There he performed all aspects of 
transit bus maintenance, troubleshooting and repairs. While there he became a bus maintenance 
technical trainer and developed many vehicle maintenance, overhaul programs and provided 
technical support. Since 2005 Mark has been working with GILLIG busses at the Pittsburgh Port 
Authority of Allegheny County. Mark also enjoyed owning a business in Pittsburgh, PA with his 
two sons where they design and build racing engines and offer field service repairs for a diesel 
propulsion systems. Mark and his family now reside in the Florida. 
 
THOMAS SEYMOUR – Regional Service Manager 
Tom has been with GILLIG since November of 2018. Prior to joining GILLIG, he worked at the 
Kansas City Area Transportation Authority. He spent 13 years as a Class A Mechanic, and 1 year 
as the Maintenance trainer. He has multiple ASE certifications, HVAC Type II certification, and is 
a Certified CNG fuel Cylinder and Systems inspector. He holds a Class A CDL w/passenger 
endorsement. He has been trained on Voith transmissions, Allison transmissions, Cummins 
engines, Agility fuel systems, Lift-U, Thermo King Intelligaire I & II, Dinex T2/G3/&G4, J1939, and 
Amerex fire suppression. He has competed and won multiple awards at the APTA International 
Bus Roadeo. 
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MICHELLE TEJERAS – Warranty Manager 
Michelle has been with GILLIG since March 2022. She comes from a Manufacturing and 
Distribution industry primarily in the Customer Support and Service Operations Arenas.  Michelle 
has many years of experience in Warranty Operations Management. She has also been 
instrumental in the implementation of many major system installations including a Warranty 
Operations system, a Contact Management (CRM) System, and a Dealer Management System. 
 
RUSS ANDO - Trainer 
Russ resides in Washington State and covers the Pacific Northwest Region. Russ Joined GILLIG 
in March 2001 and worked in several areas on the production line, including line foreman. In July 
2002, Russ joined the Field Service Department. He has done classic auto restoration since 1979 
and has completed several body-off, frame-up restorations. Along with his knowledge of 
mechanics and hands on approach to his job, he earned a BFA with honors in illustration from 
California College of Arts and Crafts. 
 
LYLE ARCHAMBEAU – Trainer 
Lyle lives in St. Paul, MN and covers the Midwest region. He has been employed at GILLIG since 
1989. He has three years’ experience in Heavy vehicle Maintenance while stationed in the U.S. 
Army. Also, Lyle has five years’ experience in the Automotive Maintenance Industry. He is ASE 
Certified in Auto Electric, Brakes, Suspension, Engine Performance and Engine Rebuilding. He 
has attended classes at Auto tech for Air Conditioning, and Engine Electronics Controls and 
Diagnosing. 
 
BLAINE FAGEL – Trainer 
Blaine joined GILLIG as an FSR in 2006 and moved to Trainer in 2010. He began in the trucking 
industry in 1990. He has been in the transit industry since 1995. He has fueled trucks/buses and 
performed preventative maintenance. He has also been a technician, union officer, shop 
supervisor, technical spec writer and QA officer. He worked for Lynx Orlando from 1995-2003 
and Charlotte CATS from 2003-2006. He has been ASE Certified for heavy truck steering and 
suspension, A/C refrigerant recovery and recycle, as well as for bus/truck air brakes. Blaine is 
also a Type I & II Certified A/C Technician. He has taken many classes for electrical, preventative 
maintenance, suspension, hydraulics, brakes, A/C, wheelchair lift (Lift-U), Cummins, Detroit 
Diesel, Allison, Amerex as well as many managerial courses in people skills, time management, 
computer software for transit specific products, Excel, Word, Outlook, Adobe Professional, and 
PowerPoint. 
 
KEVIN HARDESTY – Trainer 
Kevin has been a technical coach trainer since 1987. He has been a field service trainer for 
GILLIG since 2005. Prior to being employed as a field service trainer for GILLIG, Kevin operated 
his own technical training company for 9 years. Kevin started as a technical trainer for the Flxible 
Corporation in 1987. He also spent 2 years at the Central Ohio Transit Authority as the Training 
Supervisor. During his time at these positions, he has performed technical writing and created 
numerous training classes using PowerPoint software. His other duties have included various 
field service tasks as required. 
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CODY CAMPEAU – Field Service Representative 
Cody lives in New Richmond, WI and covers the Midwest region, he joined the GILLIG family in 
2019 after working as a Field Service Technician contractor for GILLIG since 2010. During that time he 
gained experience performing retrofits to buses, checking in new buses and processing warranty 
issues. 
 
MAX CAMPER – Field Service Representative 
Max joined GILLIG in July 2022.  He came from the Central Ohio Transit Authority where he spent 
nearly 30 years as a Diesel and Hybrid Technician, Supervisor, Warranty Compliance Coordinator 
and Senior Technical Trainer.  Max started his career in the United States Army, receiving training 
in the United States Army Ordnance Center and School, Track Vehicle Repair.  Max has 
participated in the APTA International Bus Roadeo and holds a Class B CDL with passenger 
endorsement.  He is a certified CNG Fuel System Inspector, obtained his Universal 608 and has 
received factory training from Cummins, Detroit Diesel, International, Bendix, TK and more. Max is 
located in Columbus, OH. 
 
JASON FAIRCLOUGH – Senior Field Service Representative 
Jason has been employed with GILLIG since March 2001. He has 3 years’ experience as a 
Quality Engineering Technician for Nova Bus Inc. Where he had taken several classes: Kizan, 
Metrology, Paint and Body. Jason also has a certificate from the National Fire Academy, for 
Hazardous Materials Incident Analysis, Hydraulics and Fluidics. While at GILLIG, Jason has taken 
classes in I/O, Air Systems, Allison Electric Drive, and Service Training. In addition, Jason has 
been building and racing vehicles since 1989. 
 
JOSE GARCIA - Field Service Representative 
Jose joined GILLIG in the Production Department in 2015. He started in second shift and became a 
lead after four months. After one year, he moved to first shift labor pool and worked various 
departments before joining Field Service. Before GILLIG, Jose worked for 15 years as an auto 
mechanic. He started as a lube mechanic as a tech 1, then became a tech 4 master mechanic. 
He attended De Anza College and completed the automotive program. He also completed 3 ASE 
certified tests. 
 
ARMANDO GARIBAY – Field Service Representative 
Armando joined the GILLIG family in September 2022. He brings with him 12 years of experience 
in the commercial bus manufacturing industry, 7 of those years were leading a production line 
specializing in transit HVAC systems installation, other 5 years were spent overseeing the 
acceptance process of large volume fleet deliveries throughout the country as Field Service 
Repesenative. Certifications include a Universal Type HVAC certification through Mt. San Antonio 
Community college in Walnut California and CNG fuel cylinder and systems certification though 
NGVi, the leading provider of CNG technical training.   
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MATTHEW GERBASI - Field Service Representative 
Matt joined GILLIG in 2021 as Field Service Representative for the Northeast. Prior to joining 
GILLIG he worked at Transport of Rockland in Rockland County, NY. He started as a technician 
then worked his way up to Maintenance Manager. Matt has multiple ASE certifications and is 
trained in multiple systems such as Cummins, Allision Hybrid, Detroit Diesel, Amerex, Lift-U, Ricon, 
Dinex and Thermoking. Matt studied at Lincoln Technical Institute and has 11 years of heavy-duty 
experience. 
 
THOMAS JOHNSON – Field Service Representative 
Thomas obtained his A.S. degree in Automotive Technology from Pima Community College. 
Before joining GILLIG, he spent 15 years as a Maintenance Mechanic at SunTran Transportation 
in Tucson, AZ performing repairs and diagnostics on their transit fleet. 
 
SCOTT KOVALY – Field Service Representative 
Scott was born and raised in Pittsburgh PA where he currently live with his wife, son and 
daughter. He graduated from Rosedale Technical College in 1988. After Rosedale he worked for 
GM, VW and Ford as the transmission and drive-ability specialist until 1994. He began his transit 
career with the Port Authority of Allegheny County in 1993 where he held various positions to 
include, hourly technician, materials control specialist, maintenance technical trainer, assistant 
manager of maintenance, manager of maintenance and bus procurement specialist. Scott holds 
ASE Master Technician status in Transit, Automotive and Heavy disciplines. He joined the GILLIG 
family in October of 2019 with the Field Service Department. 
 
TIMOTHY LOPEZ – Field Service Representative 
Tim has been employed with GILLIG since January 2007. He worked in Labor Pool for five years 
and three years in Ready Row. Two of the three years in Ready Row he obtained his Commercial 
Driving License. While working in Ready Row he took customers on test drives on their new 
buses and explained the functionality of the bus. He studied Automotive Maintenance and Repair 
along with Machine Shop in High School Regional Occupation Center (R.O.C.). He received an 
Associate of Occupational Studies degree from Universal Technical Institute. 
 
WILLIAM LOVELADY – Field Service Representative 
Bill joined GILLIG After spending 24 years at the Jacksonville Transportation Authority as a bus 
operator, technician, and trainer, he has hundreds of transit training hours under his belt. His key 
responsibilities include the post-delivery inspection, repair, and maintenance of all GILLIG buses 
deployed to the South Atlantic area. Bill prides himself in delivering exceptional customer service 
and always puts our customer’s needs first. 
 
SAMUEL MAC NICOARA - Field Service Representative 
Sam was born in Romania and immigrated to the US in 1980. In 1994, he graduated Sierra 
Academy of Aeronautics in Oakland, CA and received an aeronautical degree in Airframe & 
Powerplant as well as flight engineering. He applied his training in the aviation field and helped 
expand a superconducting magnet fabricating plant that he managed for over 10 years. In 2014, he 
joined GILLIG and worked as a troubleshooter in the Electrical Department. In 2016, he joined Field 
Service as a field service representative, servicing customers nationwide. 
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PAUL ODEN, JR. – Field Service Representative 
Paul has in-depth experience working on GILLIG buses. For 19 years, he has served as a 
mechanic for the Southwestern Ohio Regional Transit Authority in Cincinnati, maintaining GILLIG 
buses and Cummins powertrains. He particularly enjoyed working on schematics and using his 
problem-solving skills. Paul joined GILLIG in October of 2019. 
 
JOE RHEA - Senior Field Service Representative 
Joe has been employed with GILLIG since 1988 and has had training in Voith, Transmission 
troubleshooting, & Lift-U Wheelchair lifts and Luminator Electric Destination Signs. He has also 
attended training classes by the GILLIG trainer in the Electrical System, Air System and Hydraulic 
systems on the GILLIG buses. Joe lives in Central Texas and covers the Southern Region. 
 
KENNETH RILEY – Field Service Representative 
Ken joined the Marine Corps in the early 1990’s where he learned how to purify water and repair 
equipment.  He went to work for Walmart logistics in 2000 where he eventually worked as a trailer 
and tractor mechanic working on Detroit series 60 and Cummins N14 engines on International 
Semi-trucks.  He learned Cummins Insite and earned Detroit, Cummins and International 
certifications.  In 2005 he earned certifications in Level 1,2,3, Out of Service and hazmat 
inspections as a Commercial Vehicle Officer for the State of Washington.  Ken started working in 
Transit in 2005 at Island Transit in Whidbey Island Washington as a Journeyman Mechanic.  He 
was promoted to Lead Mechanic in 2010 then Maintenance Supervisor in 2012 and Maintenance 
and Facilities Manager in 2014.  Ken led his team to be recognized at the Washington State 
Transit Association for the Spirit Award on both Fleet Technicians and Facility Technicians. Ken 
joined GILLIG in January 2022. 
 
RICHARD SALAS – Senior Field Service Representative 
Richard has been employed with GILLIG since 1998. He worked in Labor Pool for one year and 
worked 4 years as a Working Foreman in in the Trim department. He was also the Working 
Foreman for the Maintenance Department on 3rd shift. He has attended training courses for the 
Dinex and Air systems. He is based out of the San Francisco area. 
 
STEVEN SAYNE – Field Service Representative 
Steven has been employed with GILLIG since June 2003. He worked with 1st shift Maintenance 
Department for 3 years. He was also the Working Foreman for the Maintenance Department on 
2nd shift for 5 years. He has 10+ years of automotive and machine service and repair experience. 
He also has 10+ years of electrical and electronics service and repair experience. He has 
attended training courses for the Dinex and Air systems. He resides in Washington State and 
covers the Pacific Northwest Region. 
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JASON SCHWALBERT – Field Service Representative 
Jason has been employed with GILLIG since December of 2017. Prior to that, he worked in the 
Phoenix Transit System for over 17 years as a Project Lead performing duties ranging from 
Transit Bus Maintenance to Shop Management. Jason has accumulated many Certifications and 
Licensing over the years including 3 ASE Master Certifications, Both A/C Section 608 Universal, & 
Section 609 certifications, and a Class B CDL w/Passenger Endorsement. He has earned an 
Associate Degree in Automotive, Diesel, and Industrial Technologies from Universal Technical 
Institute. Jason lives just outside Phoenix in Goodyear AZ. 
 
MATTHEW SHARP – Field Service Representative 
Matt sharp worked 4 years at KCATA in Kansas City, MO as a class mechanic and was certified in 
facilities. Prior to being a transit mechanic, Matt had 20 years experience in the heavy equipment 
industry as a mechanic and operator, working 3 years for Murphy tractor and equipment as a 
heavy equipment field mechanic. Matt has vast knowledge in heavy repair and electrical 
diagnostics from working on Caterpillar heavy equipment specializing on 953 track loaders. 
Working at KCATA he diagnosed and repaired all aspects of GILLIG diesel and CNG buses. 
 
SANG TRAN – Senior Field Service Representative 
Sang joined GILLIG in March 1997. He first started out in Dept. 04 for a few months then 
transferred to the Labor Pool in late 1998. For the following years, he worked throughout most 
departments, and spent most of his time in Dept. 03 (Electrical), performing work duties such as 
front dash harnesses/main electrical panel installations, engine power trouble shooting for buses to 
start before they get into Rack area (Dept.09). In mid-2001, Sang became a Field Service 
Representative and relocated to Fairfax County in State of Virginia. During his service years, he 
had attended training courses for Dinex and Air Systems. Before joining GILLIG, Sang worked for 
Morehouse Foods Co. in Emeryville, CA as a lead machinist and oversaw the high volume of 
bottling, labeling, capping machines, and performed electrical trouble shooting problems as 
required. Upon CNG market demand in Southern California, Sang lives in Orange County, CA in 
and covers the Pacific Southwest region. 
 
BO VONGAMATH – Technical Service Advisor 
Bo has been with GILLIG since January of 1999. He worked 2 years in the Labor Pool, 3 years in 
the Electrical Department and 4 years as a Quality Inspector in the Field Service Department. He 
also received training on Allison Electric Drive, Certified ASE Refrigerant Recovery and 
Recycling. Before GILLIG, Bo worked at Chuck E. Cheese as their Electronic Technician for 10 
years. 
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ENGINEERING SUPPORT 
GILLIG maintains a fully experienced and qualified Engineering Department directed by 
the Vice President of Engineering. The Engineering staff is involved in all design requests 
and is also made available to the customer on request to assist in the resolution of 
engineering or design problems that may arise within the scope of the specifications 
during the production and/or warranty period. 
 
The GILLIG Engineering Department is located at the manufacturing plant in Livermore, 
CA, and is available to assist the manufacturing process. The integrated staff performs 
all vehicle engineering, including the research and development of all systems integrated 
on our vehicles. 
 
All current products were designed and developed by GILLIG Engineering. Attached is 
our staff description and organization. 
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WARRANTY SUPPORT 

 

 
 
GILLIG stands behind the quality of our products and we have selected supplier partners who 
share this belief as well.  We have provided our GILLIG APPLICATION FOR WARRANTY 
PROCEDURE which describes the process by which GILLIG handles warranty claims.  Normal 
warranty work (other than that work required to be performed by sub-suppliers as discussed 
below) will be performed by the Agency's maintenance department and reimbursed by GILLIG 
at the documented warranty labor rate.  In the unlikely event that abnormal warranty is required, 
GILLIG will work with the Agency to resolve any such warranty projects which Agency believes 
should be repaired directly by GILLIG. 
 
Due to the nature of some components and the associated warranties, GILLIG believes that 
warranty work on the following should initially be managed by the sub-suppliers: 
 

 Engine 
 Transmission 
 Axles 
 Air Conditioning Unit 
 Batteries     

 Destination Signs 
 Video Surveillance Systems 
 Intelligent Transit Systems 
 Agility CNG Fuel System

 
GILLIG routinely assists customers in resolving warranty matters when local vendors are unable 
or unwilling to provide necessary support by involving GILLIG’s contacts either at the local 
service facilities or through the component manufacturer’s corporate levels.   
 
Feel free to contact our Field Service Department for assistance or if you have questions: 
 

Field Service Coordinator 
GILLIG Service Department 
451 Discovery Drive 
Livermore, CA 94551 
(510) 264-5073 
FieldService@GILLIG.com 
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The Customer Care Department is available to assist the procuring Agency in processing warranty 
claims as required.  GILLIG’s Field Service Representatives will assist the procuring agency in the 
proper procedure for obtaining warranty parts, completion of the warranty forms, and the handling 
of parts for warranty claims processing. In-house qualified Field Service Representatives are 
available to troubleshoot questions by phone Monday through Friday, 5:00 a.m. to 2:00 p.m. and 
have direct access to GILLIG’s Engineering Department in order to provide quick turnaround should 
additional technical assistance be required. 
 
EXECUTIVE DIRECTOR, CUSTOMER CARE 
Victor Doran 
 
WARRANTY MANAGER 
Michelle Tejeras 
 
REGIONAL SERVICE MANAGERS 
Eric Ocampo 
Mark Bittner 
Thomas Seymour 
 
TECHNICAL ADVISOR WARRANTY 
Bo Vongamath 
 
WARRANTY PARTS SPECIALIST 
Dominic Nava 
 
WARRANTY PROCESSING SPECIALISTS 
Johnny Phothipanya 
 
FIELD SERVICE COORDINATOR 
 
Our Warranty group essentially deals with repair, replacement, or reimbursement for product failures 
during the warranty period of a particular product. A warranty claim, describing the failure (and other 
relevant details) must be filed in order to start the process of getting the failure fixed. 
 
The warranty claim is reviewed by the Warranty Processing Specialist and a determination on its 
status (accept, accept with adjustments, or reject) is made, often after discussions with   GILLIG’s 
Q.A., Manufacturing, or Engineering Departments, or with vendor OEMs. The claim response is then 
sent back to the customer, as well as being relayed to relevant GILLIG departments for corrective 
action, including as necessary, reimbursement or replacement for the customer, design or 
manufacturing review at GILLIG, reporting to and recovery from the vendor, as well as additional 
information collection, testing and/or redesign for GILLIG or the vendor, when needed. We usually 
ask for failed parts to be returned to help with failure analysis and vendor recovery. 
If you disagree with a warranty claim decision, you can resubmit the claim along with additional 
justification supporting your position, to the Service Manager for reconsideration. Your claim will be 
reviewed and you will be notified of the review decision within a week or two. 
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GILLIG INSTRUCTIONS 

FOR COMPLETING APPLICATION FOR WARRANTY CLAIM 
 

GILLIG requires only one failure per claim. A single claim can be for multiple buses as long as 
they’re for the same failure, and have identical labor claimed. The VIN and mileage of each bus 
on the claim should accompany the Application for Warranty.  
 
GILLIG uses the information on the Application for Warranty to detect failure trends and make 
improvements, failure descriptions such as “B.O.”, “Inop” or “Found Bad” will not suffice. The 
reason for removal and any troubleshooting procedures should be included to help expedite 
claims. GILLIG prefers the Repair Order be included with the claim.  
 
Warranty repairs exceeding “Standard Repair Times”, (SRT), should have prior authorization to 
prevent large cuts in reimbursement. To obtain prior authorization, please contact your Warranty 
Processing Specialist by calling GILLILG Field Service or emailing WarrantyClaims@gillig.com.  
 
Claims for normal replacement items, such as light bulbs, and mechanical adjustments, such as 
doors or alignments, are not normally approved unless their failure was caused by a warrantable 
defect. In addition, consumables, such as belts, tires and brake linings, are not warrantable, 
unless their failure was caused by a warrantable defect of another component.  
 
Warranty claims should be submitted to GILLIG within 30 days of the date of failure. Claims can 
be emailed to WarrantyClaims@gillig.com.  
 
Claims need to have unique claim numbers assigned. Each property should have a unique 
prefix, and then whatever number best suits your operation, (such as the Repair Order number). 
If you do not have or do not know your unique prefix, please contact your Warranty Processing 
Specialist.  
 
GILLIG will pay at the direction of the bus owner, not the hired contractor or repair shop, until 
and unless the bus owner directs it.  
 
GILLIG cannot pay an invoice not made out to GILLIG, unless it’s listed as a sublet bill on an 
Application for Warranty Claim. 
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It is not necessary to use GILLIG pre-printed forms, but any form used will need the following 
information: 
 

1. Unique Claim Number (must be pre-approved by GILLIG Warranty). 
2. Date claim is being filled out 
3. Unit Serial # (Last six digits of the VIN) 
4. Coach Number 
5. Bus Owner, or Bus Property Name 
6. Date bus placed in Revenue Service 
7. Odometer or Hub mileage at time of failure 
8. Date of Failure 
9. Where Repaired (if not at the owner’s property) 
10. If Claim concerns the Engine, the Engine Serial Number 
11. If Claim concerns the HVAC, the Air Conditioning Unit Serial Number 
12. If Claim concerns the Transmission, the Transmission Serial Number 
13. Complete description of failure, (Repair Order preferred) 
14. Were any parts used?  (Yes or No) 
15. Description of parts used with the GILLIG Part Number 
16. Original Part Number (If replacement Part Number differs Original Part Number) 
17. Price of the part(s) unless provided by GILLIG 
18. Number of parts used 
19. Provide subtotal for each part 
20. Total all the parts used for this claim 
21. Provide contractual warranty labor rate  
22. Number of hours worked 
23. Multiply number of hours by the labor rate for the total labor claimed 
24. Work done by outside firm or tow to be entered and copy of invoice attached 
25. Total Sublet cost(s) 
26. Total amount for the claim 
27. If bus is in California and claim is emission-related, Engine Hours (from ECM or 

hourmeter) 
28. Name & Contact Information of warranty person to answer any questions of claim 
29. Email or Phone Number for person having knowledge of claim 
30. Name & Contact Information of person who submitted claim 
31. Email or Phone Number for person who submitted claim 
32. Address of where to send reimbursement or parts credit. 

 
See attached copy of claim with corresponding numbers to indicate where to put the above 
information. 
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WARRANTY PARTS ORDERING PROCEDURE 
 

1. Determine part(s) being ordered by referring to the parts manual for the specific bus in 
question.   If the part can’t be found or isn’t listed, you can call GILLIG’s Warranty Parts 
Specialist at 510-264-4433 or WarrantyParts@gillig.com. 
 

2. The information needed: 
a. GILLIG part number  
b. Quantity 
c. Description of part (pump, motor, etc.) 
d. VIN, (Last 6 digits of VIN) 
e. Description of Failure 
f. Mileage at failure 
g. Instructions on where to send parts, (if applicable) 
 

3. If bus is within the base bus warranty, GILLIG will ship the warranty part(s) to your location.  
Parts will be sent prepaid, best way, (normally second day).   If the part is needed there 
the next day, it can be sent overnight and the difference of shipping cost will be charged 
back. 
 

4. Normally, GILLIG will want the failed part returned. If so, then we will email an RGA. The 
defective part should be returned to:  
 

GILLIG, LLC  
ATTN: RGA # __________  

1100 Voyager Street, Dock B  
Livermore, CA 94551 

 
 

PARTS THAT ARE REQUESTED TO BE RETURNED SHOULD BE SENT WITHIN 30 DAYS.  
IF THE PARTS ARE NOT RETURNED WITHIN THAT TIME, THE COST WILL BE INVOICED 
BACK. 
 

5. If the bus is outside the base bus warranty, but the failed component still has warranty 
coverage from the supplier, the part will have to be purchased from GILLIG’s Parts 
Department, which can then be claimed on an Application for Warranty Claim.  GILLIG will 
roll that over to the supplier, and whatever reimbursement the supplier makes will then be 
forwarded to the end user. 
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PARTS RETURN PROCEDURE 
 

Defective part should be returned to GILLIG within 30 days of receipt of GILLIG’s Return Goods 
Authorization, (RGA). 

All parts should be capped or plugged to prevent leakage, if applicable.  Excess dirt or grease 
should be removed to facilitate handling. 

Removed part should be handled/packed as if new. 
 

Parts should never be sent “COD”.   GILLIG may provide a call tag, or the shipping cost can 
be included on the Application for Warranty. 

Call tags are only utilized when the bus is still covered by the base bus warranty.  If a call tag 
is being requested, we will need to know 1) RGA # & 2) Total weight of package. 

Part(s) must be tagged with the following information: 
A. Last 6 digits of VIN 
B. Date bus went into Service & Mileage at Failure 
C. Concise reason for removal 
D. Bus owner’s name/name of transit agency 



 
CHANGE CONTROL 

 

 
 
GILLIG's change control process involves several departments within the organization and 
working with our component suppliers as their products reach end of life. GILLIG believes in a 
constant improvement process, this is controlled thru an Engineering Production Change (EPC) 
process managed by our Materials Department. A meeting is scheduled once a month with 
Materials, Purchasing, Engineering, Manufacturing, Sales and Parts, to discuss product 
improvements/new design and supplier end of life notifications.  
 
Once a change has been identified the subject matter is reviewed by Engineering for design, 
Purchasing for cost, Manufacturing for production impact, Parts for aftermarket support and 
Materials/Sales for customer implications. Once approved by all departments, Engineering and 
the Bill of Material group will release the component details (parts, installation drawings, 
customer, dates) and production implementation plan thru our documented EPC control process. 



 
FIELD SERVICE MODIFICATIONS 

 

 
 
GILLIG’s focus on designing and building the most reliable and cost-effective bus in the industry 
necessitates selecting supplier partners who share our philosophies on quality and reliability.  As 
a result of this focus, GILLIG has no major fleet defects (grounded fleet), a minor number of 
vendor defects and the lowest warranty claim experience in the industry.   

 
Over the past five years, GILLIG has sent out several Field Service Bulletins which communicate 
suggested maintenance procedures, clarifications of previously released procedures and 
supplier or GILLIG proposed repairs.  Seven of these bulletins were minor field repairs resulting 
from design improvements intended to prevent future failures.   
 
We have provided a sample for your reference. 



FS 300 Hose Identification 

Because of a supply issue with the blue hose covering, Eaton is temporarily 
making FC-300 hose using black covering.  FC-300 hose assemblies made 
between October 2018 to May 2019 will be affected by this change. 

To avoid being mistaken for FC-350 hose, Eaton has applied the following 
unique identifiers to the FC-300 hose assemblies: 

1. Yellow ink markings to the hose identifying it as FC-300.    
Note: White ink markings are used on FC-350 hose assemblies. 

2. Blue stripe around the hose identifying it as FC-300. 
a. Hoses 2-ft and shorter will have a blue stripe located in the center 

of the hose length. 
b. Hoses longer than 2-ft, up to 4-ft in length have a blue stripe 

located at each end, adjacent to the fitting. 
c. Hoses longer than 4-ft have a blue stripe located at each end, 

adjacent to the fitting, and an additional stripe located in the 
center of the hose length. 

In addition, the hose will still have a foil tag with the Gillig part number. 

Note:   FC-300 and FC-350 have different pressure ratings, so it’s important to 
not mix them. 
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STANDARD REPAIR TIMES 

 

 
 
TASK DESCRIPTION              SRT 
 
BATTERY ELECTRIC BUS MAIN COMPONENTS 
R&R ESS JUNCTION BOX 2.00 

R&R HVAC JUNCTION BOX 2.00 

R&R FRONT PLUG-IN CHARGER 4.00 

R&R REAR PLUG-IN CHARGER 2.00 

R&R HV CABLE 
TIME VARIES 
DEPENDING  
ON CABLE 

R&R BATTERY TMS 4.00 

R&R PASSENGER ECOOLANT HEATER 6.00 

R&R AIR COMPRESSOR (POWEREX) 2.00 

R&R POWER STEERING PUMP 1.50 

R&R ELECTRONIC COOLING PACKAGE 5.00 

R&R MAIN BATTERY DISCONNECT SWITCH (KISSLING) 2.00 

R&R ESS PACKS (ROOF) 1.00 

R&R ESS PACK (CHASSIS) 3.00 

R&R ESS PACKS (POWERTRAIN COMPARTMENT) 12.00 

R&R TRACTION MOTOR INVERTER & TRACTION MOTOR 12.00 

R&R DC/AC CONVERTER 4.00 

R&R DC/DC CONVERTER 4.00 

R&R SYSTEM CONTROL MODULE 1.00 

R&R BATTERY MANAGEMENT SYSTEM 1.00 

R&R CHARGE CONTROLLER 1.00 

R&R PRIMARY HV JUNCTION BOX 6.00 
 
WHEELCHAIR RAMP MECHANICAL 
REMOVE/INSTALL RAMP ASSEMBLY 2.00 

CLEAN/REPLACE/ADJUST CHAIN 1.00 
 
  

CONFIDENTIAL



 
STANDARD REPAIR TIMES 

 

 
 
WHEELCHAIR RAMP ELECTRICAL 
REPLACE FLASHER FOR RAMP BEEPER 0.50 

CLEAN/REPAIR/REPLACE CONTROLLER BOARD 1.00 

CLEAN/REPAIR/REPLACE DUETSCH PLUG 0.60 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPAIR/REPLACE WIRING 2.50 
 
FRONT AXLE 
REPLACE KING PIN/BOTH SIDES 7.90 

REPLACE TIE ROD END/BOTH SIDES 1.70 

ALIGN FRONT END 0.90 

REPLACE TIE ROD ASSEMBLY 1.70 

LUBRICATE KING PINS/DRAGLINK/TIE ROD ENDS 0.70 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.30 

R&R ABS SENSOR 0.50 

ABS CABLE 1.50 
 
REAR AXLE 
REPLACE REAR AXLE 8.00 

REPLACE DIFFERENTIAL 6.00 

REPLACE GASKET, O-RING OR SEAL 6.00 

REMOVE/INSTALL REAR AXLE FOR TOWING PURPOSES 0.70 

ADD/CHANGE DIFFERENTIAL GREASE 0.40 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

PINION SEAL 2.00 

R&R ABS SENSOR 1.00 

ABS CABLE 1.50 
 
  

CONFIDENTIAL
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AXLE HUB 
REPLACE AXLE HUB 4.20 

REPLACE AXLE BEARING 0.60 

REPLACE AXLE HUB SEAL 1.70 

REPLACE WHEEL STUDS/NUTS 0.30 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 
 
BRAKES 
REPLACE BRAKE SPIDER 1.80 

REPLACE SLACK ADJUSTER 0.80 

REPAIR/REPLACE SLACK ADJUSTER LINKAGE 0.70 

LUBRICATE BRAKE PINS 0.90 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

FRONT BRAKE JOB 1.50 

REAR BRAKE JOB 3.00 

FULL FRONT BRAKE JOB INCLUDING WHEEL SEAL 4.00 

FULL REAR BRAKE JOB INCLUDING WHEEL SEAL 4.50 

R&R BRAKE CALIPERS ON DISC BRAKES 2.50 
 
SUSPENSION 
REPLACE AIR BAG 1.50 

REPLACE LEVELER VALVE/LINK 1.10 EA 

ADJUST AIR BAG HEIGHT 0.60 

REPLACE UPPER AND LOWER TORQUE ROD 0.80 

REPLACE UPPER TORQUE ROD MOUNT/BRK 2.00 

REPLACE SHOCK ABSORBER/BUSHINGS 0.90 

REPLACE LOWER TORQUE ROD MOUNT/BRK 4.00 

REPLACE SHOCK MOUNT 1.10 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

KNEELING VALVE 2.00 
  

CONFIDENTIAL
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STEERING 
REPLACE STEERING GEAR 3.00 

REPLACE MITER BOX 1.20 

REPLACE PITMAN ARM 1.10 

REPLACE DRAGLINK/END 1.00 

REPLACE STEERING POPPET KIT 1.50 

REPLACE STEERING WHEEL 0.80 

REPLACE POWER STEERING PUMP 2.00 

REPAIR HORN SYSTEM 1.00 

RESEAL STEERING GEAR/ANGLE BOX 2.40 

REPAIR/REPLACE STEERING COLUMN 2.00 

LUBRICATE STEERING COMPONENT 1.00 

REPAIR/REPLACE POWER STEERING RESERVOIR 1.50 

ADD OIL OR FLUSH SYSTEM 0.50 

REPAIR/REPLACE PIPE/HOSE 1.30 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

R&R TRW EASY STEER COLUMN 2.00 
 
TIRES 
REPLACE TIRES 1.50 

REPAIR TIRE 1.10 

BALANCE TIRES 1.00 

ROTATE TIRES 1.70 
 
EXTERIOR BODY 
REPAIR/REPLACE BODY FRAMEWORK COMPONENT 2.00 

REPAIR/REPLACE BULKHEAD 1.80 

REPAIR/REPLACE EXTERIOR BODY PANEL 1.00 

REPAIR/REPLACE FENDER RUBBER/TRIM 1.00 

REPAIR/REPLACE/INSTALL/TIGHTEN MIRROR 0.60 
  

CONFIDENTIAL
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REPAIR/REPLACE/ADJUST WIPER/WASHER COMPONENT 0.80 

REPAIR/REPLACE/TIGHTEN BUMPER 1.00 

REPAIR/REPLACE ROOF HATCH 0.80 

SAND/PAINT EXTERIOR BODY-LEFT HAND 5.10 

SAND/PAINT EXTERIOR BODY-RIGHT HAND 5.10 

REPAIR/REPLACE MUD FLAP 0.90 

REPAIR/REPLACE RUB RAIL 0.50 

SEAL WATER LEAK INTO COACH 2.00 

REPAIR/REPLACE BATTERY TRAY 2.80 

W/S WIPER MOTOR 1.00 

FRONT CAP 20.00 
 
INTERIOR BODY 
REPAIR/REPLACE FLOOR 22.00 

REPAIR/REPLACE MODESTY PANEL 1.20 

REPAIR/REPLACE INTERIOR BODY PANEL 0.90 

REPAIR/REPLACE DRIVER'S SEAT/CUSHION 1.10 

REPAIR/REPLACE/INSTALL/TIGHTEN MIRROR 0.30 

REPAIR/REPLACE/INSTALL FAREBOX 0.80 

REPAIR/REPLACE SUN VISOR 0.60 

REPAIR/REPLACE WINDOW LATCH 0.80 

REPAIR/REPLACE/INSTALL DRIVER'S SEAT BELT 0.60 

REPAIR/REPLACE BELLCORD/GUIDE 0.70 

REPAIR/REPLACE PASSENGER SEAT/COVER/CUSHION 0.30 

REPAIR/REPLACE STEPWELL-FRONT 0252, REAR 0320 0.80 

REPLACE COVERING FOR BRAKE/THROTTLE PEDAL 0.80 

REPAIR/REPLACE STANCHION/MOUNT 0.50 

REPAIR/REPLACE ENGINE HATCH COVER 1.00 

REPAIR/REPLACE FLOOR COVERING 16.00 
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WINDOWS AND GLASS 
REPLACE PASSENGER WINDOW 
          GLASS/LOWFLOOR/BRT PER SIDE 2.00 

REPLACE WINDSHIELD GLASS 2.00 

REPLACE DOOR GLASS 0.80 

REPLACE DESTINATION SIGN GLASS 1.00 

REPAIR/REPLACE WINDOW FRAME/RUBBER 0.80 

SEAL WATER LEAK INTO COACH 1.30 

REPAIR/REPLACE EMERGENCY WINDOW RELEASE 0.80 

REPLACE WINDSHIELD GLASS BRT 1 PC 3.00 

REPLACE BRT OPERA WINDOW 1.00 
 
PASSENGER DOORS 
REPAIR/REPLACE PASSENGER DOOR ASSEMBLY 1.90 

REPLACE PASSENGER DOOR MOTOR 1.20 

REPAIR/REPLACE/ADJUST PASSENGER DOOR LINKAGE 0.90 

REPAIR/REPLACE TOUCH-BAR 1.40 

REPAIR/REPLACE ENGINE COMPARTMENT DOOR 0.50 

REPLACE LIFT-U MAT 0.60 

REPAIR/REPLACE DOOR CONTROL VALVE 0.50 

REPAIR/REPLACE FRONT DOOR SHUT OFF VALVE 1.00 

REPLACE RELAY 0.60 

REPLACE/ADJUST PROXIMITY SWITCH 0.50 

REPAIR/REPLACE REAR DOOR SOLENOID 0.70 

LUBRICATE DOOR LINKAGE/HINGE 0.50 

REPAIR/REPLACE PIPE/HOSE 0.30 

REPAIR/REPLACE SENSITIVE DOOR EDGE 1.10 

REPAIR/REPLACE WIRING 0.50 

RECONDITION PASSENGER DOOR ENGINE 1.50 
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COMPARTMENT DOORS (EXTERIOR) 
REPAIR/REPLACE ENGINE DOOR 1.10 

REPAIR/REPLACE RADIATOR DOOR 0.50 

REPAIR/REPLACE BATTERY DOOR 0.80 

REPAIR/REPLACE FUEL DOOR 1.00 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 
 
SPECIAL EQUIPMENT/ACCESSORIES 
REPAIR/REPLACE BIKE RACK 0.50 

REPLACE/INSTALL REFLECTIVE TRIANGLES 0.30 

REPLACE/INSTALL FIRE EXTINGUISHER 0.30 

REPAIR/REPLACE/INSTALL ADVERTISING SIGN FRAME (PER) 0.80 

REPAIR/REPLACE/INSTALL PASSENGER COUNTER 0.80 

REPAIR/REPLACE/INSTALL DRIVERS BOX 0.90 

REPAIR/REPLACE/INSTALL WHEELCHAIR RESTRAINTS (ALL) 1.10 

INSTA CHAIN REPAIRS-SOLENOID 1.00 
 
TWO WAY RADIO 
REPLACE RADIO/CONTROL HEAD 0.90 

REPLACE RADIO CONTROL UNIT 1.30 

REPAIR/REPLACE RADIO POWER UNIT 1.00 

REPAIR/REPLACE ANTENNA 1.30 

INSTALL COMPLETE RADIO ASSEMPLY 1.50 

REPLACE HANG UP CRADLE ASSEMBLY 0.50 

REPAIR/REPLACE WIRING 0.50 
 
HEATER AND DEFROST SYSTEM 
REPLACE HEATER CORE 2.00 

REPLACE MARINE PUMP 1.00 

REPLACE DEFROSTER/HEATER MOTOR 1.50 
  

CONFIDENTIAL



 
STANDARD REPAIR TIMES 

 

 
 
REPLACE WATER MODULATOR VALVE 1.00 

REPLACE/ADJUST    THERMOSTAT/GRADUSTAT 0.30 

REPAIR/REPLACE HEAT CONTROL VALVE/CABLE 1.10 

CLEAN/REPLACE HEATER FILTER 0.10 

REPLACE CIRCUIT BREAKER 0.20 

REPLACE SWITCH 0.70 

CLEAN/REPAIR/REPLACE AMPHENOL PLUG 1.00 

REPLACE HEATER RESISTOR 0.80 

REPAIR/REPLACE PIPE/HOSE 1.00 

REPAIR LEAK 0.40 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE RELAY, SWITCH, DIOD, ETC. 0.60 

REPAIR/REPLACE WIRING 0.80 
 
AIR COMPRESSOR AND SUPPLY SYSTEMS 
REPLACE AIR COMPRESSOR GOVERNOR 0.90 

REPLACE AIR DRYER 1.50 

REPLACE SAFETY VALVE 0.50 

SERVICE/REPLACE PURGE VALVE 0.90 

REPLACE AIR SWITCH 0.50 

REPLACE CHECK VALVE 0.50 

REPLACE GASKET/O-RING/SEAL 1.40 

REPAIR/REPLACE PIPE/HOSE 1.40 

REPAIR LEAK 0.90 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 
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AIR BRAKE SYSTEMS 
REPLACE BRAKE TREADLE VALVE 1.50 

REPLACE BRAKE RELAY VALVE 2.00 

REPLACE QUICK RELEASE VALVE 0.50 

REPLACE REAR BRAKE CHAMBER 1.00 

REPLACE FRONT BRAKE CHAMBER 0.60 

REPLACE AIR SWITCH 0.60 

REPAIR/REPLACE PIPE/HOSE 0.80 

REPAIR LEAK 0.80 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE RELAY, SWITCH, DIODE, ETC. 0.50 
 
BRAKE INTERLOCK SYSTEMS 
REPLACE/ADJUST AIR REGULATOR VALVE 0.70 

SERVICE/REPLACE SOLENOID/SKINNER VALVE 1.10 

REPLACE CIRCUIT BREAKER 0.30 

REPLACE RELAY 0.50 

REPLACE/ADJUST MICRO SWITCH/BRACKET 0.50 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE SWITCH 0.60 

REPAIR/REPLACE WIRING 0.80 
 
ELECTRICAL ACCESSORIES 
REPAIR/REPLACE PASSENGER CHIME 0.50 

REPAIR/REPLACE BACK UP BEEPER 0.50 

REPLACE/INSTALL AM/FM RADIO/ANTENNA 0.90 

REPAIR/REPLACE NEXT STOP COMPONENT 0.90 

REPAIR/REPLACE HORN COMPONENT 0.80 

REPAIR/REPLACE DRIVER'S FAN 0.70 

REPAIR/REPLACE P.A. SYSTEM COMPONENT 1.00 
  

CONFIDENTIAL



 
STANDARD REPAIR TIMES 

 

 
 
REPAIR/REPLACE MIRROR SWITCH/MOTOR/WIRING 1.00 

DINEX MODULES/MULTIPLEXING 0.50 

W/S WIPER MOTOR 1.00 

R&R AMEREX CONTROL MODULE 0.50 

R&R AMEREX HEAT SENSOR(THERMISTOR) 0.50 

R&R GILLIG FIRE DETECTION WIRE 1.00 
 
CHARGING SYSTEMS 
REPLACE/ADJUST REGULATOR 0.70 

REPLACE VANNER EQUALIZER 1.00 

REPLACE CIRCUIT BREAKER 0.30 

REPLACE RELAY 0.30 

REPLACE DIODE 1.10 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE RELAY, SWITCH, DIODE, ETC. 0.50 

REPAIR/REPLACE WIRING 0.80 

CHECK/TROUBLESHOOT CHARGING SYSTEM 1.50 
 
BATTERY 
REPLACE BATTERIES 0.70 

SERVICE AND CLEAN OFF BATTERIES 0.50 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.40 

DISCONNECT ALL POWER BEFORE WELDING 1.50 
 
INTERIOR LIGHTING SYSTEMS 
REPLACE FLOURESCENT TUBE/BULB/LED 0.50 

REPAIR/REPLACE LENS 0.30 

REPAIR/REPLACE BULB SOCKET/PIGTAIL 0.50 

REPLACE LIGHT BALLAST 0.60 

REPLACE CIRCUIT BREAKER 0.30 
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REPLACE SWITCH 0.50 

REPLACE/ADJUST MICRO SWITCH/BRACKET 0.50 

REPLACE RELAY 0.20 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE RELAY, SWITCH, DIODE, ETC. 0.50 

REPAIR/REPLACE WIRING 0.90 
 
EXTERIOR LIGHTING SYSTEMS 
REPLACE BULB/SEAL BEAM 0.30 

REPAIR/REPLACE LENS 0.40 

REPAIR/REPLACE BULB SOCKET/PIGTAIL 0.60 

REPLACE CIRCUIT BREAKER 0.30 

REPLACE SWITCH 0.50 

REPLACE RELAY 0.30 

REPLACE DIODE 0.30 

CLEAN/REPAIR/REPLACE AMPHENOL PLUG 1.00 

REPLACE COMPLETE LIGHT ASSEMBLY 0.90 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE REPLAY, SWITCH, DIODE, ETC. 0.50 

REPAIR/REPLACE WIRING 0.70 

REMOVE AND REPLACE FRONT TURN SIGNAL ASM 0.50 

REMOVE AND REPLACE LED HEADLIGHT 0.50 
 
WARNING LIGHTS, BUZZERS, GAUGES 
REPLACE GAUGE 0.90 

REPLACE LIGHT BULB OR SOCKET 0.50 

REPLACE SENDING UNIT 0.90 

REPAIR/REPLACE INSTRUMENT PANEL 1.00 

REPAIR/REPLACE SPEEDO HEAD/TRANSDUCER/SENSOR 0.50 
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REPAIR/REPLACE BLUB SOCKET/PIGTAIL 0.50 

REPLACE CIRCUIT BREAKER 0.30 

REPLACE SWITCH OR SENSOR 0.50 

REPLACE RELAY 0.40 

REPLACE WARNING BUZZER 0.40 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE REPLAY, SWITCH, DIODE, ETC. 0.60 

REPAIR/REPLACE WIRING 0.80 
 
DESTINATION SIGN 
REPLACE MESSAGE MONITOR/CONTROL CONSOLE 0.50 

REPLACE ENCODER 0.90 

REPLACE DISPLAY BOARD 0.80 

REPLACE DRIVER BOARD 0.70 

REPLACE EPROM CHIP/REPROGRAM CONTROL CONSOLE 0.50 

CLEAN DESTINATION SIGN/WINDOW 0.80 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 

REPLACE REPLAY, SWITCH, DIODE, ETC. 0.40 

REPAIR/REPLACE WIRING 1.00 
 
SHIFT LINKAGE AND CONTROLS 
REPLACE SHIFTER BULB OR LENS (VOITH) 0.70 

REPLACE SWITCH 1.30 

REPAIR/REPLACE WIRING 1.20 
 
DRIVELINES 
REPLACE DRIVELINE 1.20 

REPLACE U-JOINT 1.00 

TIGHTEN/REPLACE CLAMP, FITTING OR FASTENER 0.50 
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TRANSMISSION CONTROL SYSTEMS 
REPAIR/REPLACE PUSH BUTTON SHIFT UNIT 0.50 

REPLACE BRAKE VALVE PRESSURE SWITCH 0.50 

REPAIR/REPLACE WIRING 0.90 
 
CHASSIS 
LH FRAME REPAIR 12.00 

RH FRAME REPAIR 12.00 
 

CONFIDENTIAL
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3.1 Maintenance Access & Mean Repair PKG BEB BUS – REV. 6-2022

One of the design goals of all GILLIG Low Floor buses was to maximize maintenance 
accessibility. A direct measure of this goal is the number of man-hours required to 
maintain the vehicle. The GILLIG Low Floor bus was designed with this in mind.
First and foremost, the bus uses the T-drive power train configuration. Leveraging the 
operating economies experienced with our standard floor bus, the Low Floor has been 
designed to capture the same benefits.
The large rear engine compartment door, large A/C exterior grill with hinges, street side 
radiator door, and curbside engine compartment door have been designed to reduce 
maintenance hours by increasing maintenance access. Large access doors are also 
mounted for the rear wheel wells to improve access to the suspension componentry. A 
large battery compartment skirt panel encloses the stainless steel slide out battery tray.
The interior destination sign door allows for quick access to the sign and window cleaning. 
The multiplex electrical system is also accessed from inside the bus overhead of the 
driver’s area and at the rear bulkhead.
The bus is based on a simple design philosophy but with robust design concepts. Our 
goal was to duplicate the reliability, durability, and cost effectiveness already achieved 
with our standard floor Phantom bus. This has been achieved.
Proven transit technology was utilized to keep the bus maintenance friendly, and our 
simple innovative ideas solved those inherent compromises typically found in other low 
floor bus designs.

Maintenance Schedule
GILLIG’s Preventative Maintenance (PM) schedule is based on intervals of 6,000 miles 
(except for specific major component requirements) beginning at 6,000 miles. Many 
properties elect to use intervals of 3,000 miles. GILLIG also recommends a daily 
inspection to be performed by the assigned driver. The daily inspection checklist is often 
times drawn from a portion of the PM program.
According to PM information gathered from GILLIG customers, the following are 
estimates that would apply to the following activities:

If utilized, the 3,000-mile inspection is estimated to take 5.5 man-hours
The 6,000-mile inspection is estimated to take 7.5 man-hours
The 12,000-mile inspection is estimated to take 10 man-hours
The 18,000-mile inspection is estimated to take 7 man-hours
The 36,000-mile inspection is estimated to take 22 man-hours
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Curbside Access Doors
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Curbside Battery Thermal Management System (BTMS)

Curbside – Plug-In Charge Port
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Streetside Access Doors
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Streetside Access Door – Cooling System Battery Packs

HVAC Access Door
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Rear HVAC and Powertrain Compartment Access Doors

Rear Compartment Access Doors – Battery System
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Rear Wheel Skirt Panel Access

Streetside Battery Access Door
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Battery Low Voltage Disconnect Switch

Streetside - Air Tank Drain Valves and Optional Plug-In Charger Location
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Roof Battery Installation
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Rear Bulkhead Mounted I/O Panel

Front Air Tank Compartment Mounted I/O Panel
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Front Door Header Access Door
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Interior Destination Sign Compartment & Access Door
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Interior Driver Storage Box
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Interior Electrical Equipment Box









 
ALTOONA TESTING 

 

 
 

GILLIG LLC hereby certifies that  the bus model proposed for your procurement complies with 
the bus testing regulations required by the Surface Transportation and Uniform Relocation 
Assistance Act of 1987 as defined in the Interim Final Rulemaking (IFR) by the FTA in the 
Federal Register 49 CFR Part 665, dated July 28, 1992 and the Final Rule in the Federal 
Register 49 CFR part 665, dated August 1, 2016. 
 
GILLIG is pleased to have completed full Altoona testing on all our Low Floor platform buses 
(diesel, Hybrid, CNG, Battery Electric). 
 

1. PTI-BT-R9922-06-00:   29’ Low Floor Diesel (June 2000) 
2. PTI-BT-R0410:    35’/40’ Low Floor Diesel (December 2004) 
3. PTI-BT-R0405:    35’/40’ Low Floor Hybrid (October 2004) 
4. PTI-BT-R1109:   29’ Low Floor CNG (January 2012) 
5. PTI-BT-R1203-P: 35’/40’ Low Floor BAE Hybrid (July 2012) 
6. LTI-BT-R1911:  35’/40’ Low Floor CNG (March 2020) 
7. LTI-BT-R2020-05:  35’/40’ Low Floor BEB (June 2021) 
8. LTI-BT-R2022-06-P 35’/40’ Low Floor eGenFlex (August 2022) 

 
A copy of the final test report(s) can be provided upon request. 



 
TESTING & DESIGN OPERATING PROFILE VALIDATION 

1-2022 

 
 
Structural Analysis Validation - Completed 

 Design Load Calculations 
 Stress Calculations 
 Finite Element Analysis 
 Computer Simulations 

 
Code and Regulation Compliance Validation 

 Design Codes (interior lighting, driver’s visibility, etc.) 
 Design FMVSS Requirements 

 
Component Application Analysis - Completed 

 Component Selections 
 Component Application Approvals 
 Computer Simulations 

 
Physical Validation Testing – Most Current Completion Date 

 Optimization of Ride and Handling – 2011 
 Vibration Tests – 2010 
 Turning Radius Tests – 2011 
 Turning Radius Test -   2020 
 Engine Manufacturer Approvals 
o Cummins IQA Approvals 2007 
o Cummins IQA Approvals 2010 
o Cummins IQA Approvals 2013 
o Cummins IQA Approvals 2015 EMP Radiator only 
o Cummins IQA Approvals 2017 ISB BAE Hybrid 
o Cummins IQA Approval 2021 L9 Diesel 
o Cummins IQA Approval 2021 B67 Hybrid 
o Cummins IQA Approval 2021 40’ Electric Bus  
o Cummins IQA includes engine/emission system installation approval, cooling system 

validation and compliance with electrical, AEB’s. 
 Strain Gauge Validation – 2005 
 Loaded Road Dynamic Stress Test – 2006 
 TRW Steering Geometry Test – 1998 
 TRW Steering Geometry Test -2018 
 TRW Steering Geometry Test - 2020 
 Crashworthiness Test – 1998 
 Crashworthiness Test -2018 
 Crashworthiness Test - 2020 
 Thermo King Performance Test T14 Unit– 2010 
 Thermo King Performance Test T14 High Cooling Capacity -2015 
 Thermo King Performance Test E Bus HVAC-2019 
 Thermo King Performance Test E Bus HVAC -2020 
 Accelerated Durability Test Road simulation/shaker test 40’ CNG 2012.  



 
TESTING & DESIGN OPERATING PROFILE VALIDATION 

1-2022 

 
 

 Accelerated Durability Test Road simulation/shaker test 40’ Electric Bus 2019 
 Hot Weather on Road Testing (Death Valley) 40’ Electric Gen 2.0 2019 
 Hot Weather on Road Testing (Death Valley) 40’ Electric Gen 2.5 2021 
 Cold Weather Chamber and Cold Test Track Testing 40’ Electric Bus 2020 
 Cold Temperature Chamber testing 40’ Electric bus 2021 
 Vehicle Stability Testing 40’ Electric Bus 2019 
 Vehicle Stability Testing 40’ Electric Bus 2020 
 Vehicle ESC Testing 40’ Electric 2019 
 Vehicle Gradeability On Road Salt Lake City 40’ Gen 2.0 Electric Bus 2019 
 Vehicle Gradeability On Road Salt Lake City 40’ Gen 2.5 Electric Bus 2021 
 Altoona Style Durability Test Navistar Proving Grounds 40’ Electric 2019 
 Altoona Test 40’ Diesel Bus Complete (ISM/Voith) – December 2004 
 Altoona Test 40’ Hybrid Bus Complete (ISB/EV40) – October 2004 
 Altoona Test 29’ Diesel Bus Complete (S40/B300) – June 2000  
 Altoona Test 40’ Hybrid Bus Complete (ISL/Voith Hybrid) – 2010 
 Altoona Test 40’ CNG Bus Complete (ISLG/B400R) – May 2011 
 Altoona Test 29’ CNG Bus Complete (ISLG/B400R) – January 2012 
 Altoona Test 40’ BAE Hybrid – July 2012 
 Altoona Test 29’ ISL – June 2010 
 Altoona Test 40’ CNG/Disc Brake – June 2013  
 Altoona Test 40’ Hybrid Bus (330 ISL/Allison Hybrid) - Feb 2019 
 Altoona Test 40’ Hybrid Bus (330L9/BAE Hybrid) – April 2018 
 Altoona Test 29’ Electric Bus – May 2018 
 Altoona Test 40’ Gen 2.0 Electric Bus - June 2021 
 Altoona Test 40’ CNG with Hendrickson Rear Suspension 2019 
 Altoona Test 29’ CNG with Hendrickson Rear Suspension 2021 
 Altoona Test 40’ Gen 2.5 Electric Bus  - In Process  

 
 FMVSS 121 Testing – Brakes 
o 2002 - 29 Ft. Low Floor Drum Brakes 
o 1999 - 29 Ft. Low Floor Drum Brake 
o 1998 - 40 Ft. Low Floor Drum Brake 
o 1997 - 40 Ft. Low Floor Drum Brake 
o 2011 - 40 Ft. Low Floor Drum Brake 27,000 Rear GAWR 
o 2013 - 40 Ft. Low Floor Meritor Disc Brakes 
o 2015 - 29’ Low Floor Meritor Disc Brakes 
o 2016 - 29’ Low Floor Drum Brake 
o 2019 - 40’ Low Floor Meritor Disc Brakes Electric Bus @ 45,000 Lbs. GVWR  
o 2020 - 40’ Low Floor Meritor Disc Brakes Electric Bus @ 47,180 Lbs. GVWR 
o 2022 - 40’ Low Floor Meritor Disc Brakes Electric Bus @ 48,200 Lbs. - Planned 2022 

  



 
TESTING & DESIGN OPERATING PROFILE VALIDATION 

1-2022 

 
 

 Transmission Installation Approval & Cooling Tests 
o Allison 2007, 2010, 2013 
o Voith 2007, 2010, 2013, 2020 
o ZF  2007, 2010, 2013,2018 
o ZF 2021 Ecolife/L9 

 Hybrid Drive 
o ISL 330 hp Allision - 2018 
o L9 330 hp BAE - 2018 

 Amerex Fire Suppression Installation Approval 2013 
 Amerex Fire Suppression Installation Approval 40’ Electric Bus 2020  
 Kidde Fire Suppression Installation Approval 2013  
 Fogmaker Fire Suppression Installation Approval 2013  
 Fire Trace Fire Suppression Installation Approval 2013   
 Fire suppression installation approvals ongoing with new configurations 
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Best-in-Class Bus Endures 
Thorough Testing
GILLIG buses go through rigorous testing to ensure the highest quality product 
for our customers. 
Since March 2019, we’ve been testing our five 40-foot Zero-Emission Battery Electric Buses in areas such as maintainability, 
reliability, safety, performance, structural integrity and durability, fuel/energy consumption, noise, and emissions. 
Information from these tests enables us to implement constructive changes before the full production of our Zero-
Emission Buses in May 2020. So far, we’ve driven our buses over 40,000 miles and run them through numerous vehicle 
level tests.

This past year, we have performed five extensive tests on 
our five Zero-Emission Battery Electric Buses:

HOT ENVIRONMENT TESTING  
Death Valley, CA; Laughlin, NV; and Las Vegas, NV

PURPOSE:  To test the Battery Thermal Management System (BTMS); 
Electronics Cooling Package (ECP); and Heating Ventilation and Air 
Conditioning (HVAC) Systems at ambient temperatures up to 118 
degrees Fahrenheit over nine days in August.

• Hill Climb Testing in Death Valley and Laughlin, often   
 climbing 4,000 feet over 13 miles at a constant 6% grade

• Stop/Start Testing in Las Vegas, to simulate a city bus   
 route in 109 degrees Fahrenheit

GRADEABILITY TESTING 
Salt Lake City, UT

PURPOSE: To test our bus’s ability to navigate steep grades and 
long hill climbs by driving up to 3,000-4,000 feet on grades as steep 
as 17% on multiple routes.  



The GILLIG Way 11

DURABILITY TRACK TESTING 
Navistar Proving Grounds 
New Carlisle, IN

PURPOSE: To test the durability of the bus by driving on an 
accelerated durability course with multiple road surfaces (chatter 
bumps, chuckholes, railroad crossings, and frame twists) for the 
equivalent distance of 125,000 road miles over seven months.

COLD ENVIRONMENT TESTING 
Automotive Enviro Testing (AET) Facility 
Baudette, MN

PURPOSE: To test the impact of snow, ice, and frigid temperatures 
on the performance of our electric bus by driving over 500 miles 
at a winter proving ground in northern Minnesota. Temperatures 
were well below zero Fahrenheit, and snow accumulation around 
the high voltage batteries confirmed that our electric bus platform 
is robust for operation in extreme climates.

SHAKER (VIBRATION)/ACCELERATED 
DURABILITY TESTING
Element
Troy, MI

PURPOSE: To test the structural durability of our bus by simulating 
an entire 500,000 miles of road testing—or four full Altoona 
durability tests—with a four-post hydraulic shaker system. This 
shaker durability test was preceded by extensive data collection 
from over 200 channels of critical structural data.

FULL ALTOONA TEST CERTIFICATION 
Bus Research and Testing Center 
Altoona, PA

PURPOSE: Currently, our bus  complet  the Federal 
Transit Administration (FTA) Bus Testing Program for Full 
Altoona Test Certification. FTA test categories include structural 
integrity, safety, maintainability, reliability, fuel consumption, 
emissions, noise, and performance. U.S. transit agencies can 
use FTA funding to support their purchase of our electric buses. 

Test Track in Altoona, PA
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  FEDERAL TRANSIT BUS TEST
Performed for the Federal Transit Administration U.S. DOT

In accordance with 49 CFR, Part 665

Manufacturer: Gillig  
Model: 40-Foot Low Floor Battery Electric Bus

Tested in Service-Life Category
12 Year / 500,000 Miles

June 2021 

Report Number: LTI-BT-R2020-05

The Thomas D. Larson
Pennsylvania Transportation Institute
201 Transportation Research Building
The Pennsylvania State University
University Park, PA  16802
(814) 865-1891

Bus Testing and Research Center
2237 Plank Road
Duncansville, PA  16635
(814) 695-3404
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FEDERAL TRANSIT BUS TEST
Performed for the Federal Transit Administration, U.S. DOT

1200 New Jersey Avenue, SE
Washington, DC  20590

In accordance with 49 CFR Part, 665

Manufacturer:  Gillig  
Manufacturer’s address: 451 Discover Drive

                           Livermore, CA 94551

Model: 40-Foot Low Floor Battery Electric Bus

Tested in Service-Life Category
12 Year / 500,000 Miles

Report Number: LTI-BT-R2020-05
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EXECUTIVE SUMMARY

TEST HIGHLIGHTS  

The information in this report pertains only to this specific bus, as received from 
the manufacturer for testing. 

The Check-In section of the report provides a description of the bus and specifies 
its major components.  The following table gives the salient specifications.

Manufacturer Gillig 
Model 40 Foot Low Floor Battery Electric Bus
Chassis Make/Model Gillig / Low Floor
Chassis Modified No
Length 40 feet, 10 ½ inches
Fuel Battery - Electric
Service Life 12 Year / 500,000 miles
Number of Seats (including 
driver) 38 or 32 & 2 wheelchairs

Manufacturer-Designated 
Standing Passenger Capacity 36 (34 with wheelchairs in place) 

Gross Vehicle Weight used for 
testing 43,630 lb.

Manufacturer Specified
Gross Vehicle Weight Rating 45,000 lb.

Mileage at Delivery 9,856 miles
Test Start Date July 29, 2020
Test Completion Date April 26, 2021

The measured curb weight was 10,770 lb. for the front axle and 21,720 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 32,490 lb.
There are 38 seats including the driver and free floor space for 36 standing passengers 
bringing the potential total passenger capacity to 74. Six seats fold away to 
accommodate two wheelchairs. When the wheelchairs are in place, there is free floor 
space for only 34 standing passengers. Utilizing the wheelchair positions in place of the 
seated passengers is the heaviest seated load weight configuration. Gross load weight 
would be the same with either the wheelchairs in place or the seats in place, due to the 
extra room for standing passengers. Therefore, the gross load represents 32 seated 
passengers, two wheelchairs and 34 standees, or 38 seated passenger and 36 
standees. Gross load is calculated as (150 lb. x 66) + (2 x 600) = 11,100. At full 
declared capacity, the measured gross vehicle weight was 43,630 lb.  

BUS TESTING BACKGROUND

On August 1, 2016, FTA announced a final rule for bus testing for improving the 
process of ensuring the safety and reliability of new transit buses. The rule satisfies 
requirements in MAP-21 to establish minimum performance standards, a standardized 
scoring system, and a pass-fail threshold based on the score. 

FTA’s Bus Testing Program (often referred to as “Altoona Testing” due to the 
location of the main testing center) tests new transit bus models for:
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• Maintainability
• Reliability 
• Safety
• Performance (including Braking Performance) 
• Structural Integrity (including Structural Durability) 
• Fuel Economy (Energy Efficiency and Range, for electric buses)
• Noise
• Emissions

Bus models that fail to meet one or more minimum performance standards will 
“fail” their test and thus be ineligible for purchase with FTA funds until the failures are
resolved and validated through further testing. FTA will use this authority to make sure 
defects are corrected before a bus model can be acquired with FTA funding. 

In each application to FTA for the purchase or lease of any new bus model, or 
any bus model with a major change in configuration or components to be acquired or 
leased with funds obligated by the FTA, the recipient shall certify that it has received the 
appropriate full Bus Testing Report and any applicable partial testing report(s) before 
final acceptance of the first vehicle. In dealing with a bus manufacturer or dealer, the 
recipient shall be responsible for determining whether a vehicle to be acquired requires 
full testing or partial testing or has already satisfied the requirements of this part. A bus 
manufacturer or recipient may request guidance from FTA in making these 
determinations.

The purpose of the testing is intended set a “Pass/Fail” standard and grade the 
performance of the buses in order to provide performance information to the transit
authorities that can be used in their purchase or lease decisions. The intent of this 
report is to provide the grantee a relative measure of the performance of a particular 
model of transit bus against a standard of performance. The passing of this test should 
ensure a vehicle has a high probability of meeting its service life in the category it was 
tested.  

The data included in this test report and other applicable reports should be
reviewed to choose the most suitable bus for a grantee’s operation. A higher scoring
bus is not necessarily the best bus for a given application. For example, a bus with a 
powerful engine may score well because of its performance and gradeability, but
another bus with a smaller and more fuel-efficient engine could be a better choice for
applications in mostly flat areas.  It is the responsibility of the grantee to ensure the 
proper test report or applicable partial report is in their possession and has been 
thoroughly reviewed.

  The score sheet for the subject vehicle of this test report is provided below. This 
bus passed the Altoona test, with an aggregate score of 86.6.  
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Note: The use of the scoring system is not mandatory for procurement.  It is only 
necessary that the bus being procured has received a passing score.
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ABBREVIATIONS AND ACRONYMS

ABS       -   anti-skid braking system 
ABTC -   Altoona Bus Test Center 
A/C -   air conditioner, or air conditioning 
AC -   alternating current 
ADA -   American Disability Act 
CDCTS -    chassis dynamometer test control system 
CVS - constant volume sampling 
CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but 
          without passengers or driver) 
dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale 
DC -   direct current 
DIR -   test director 
DR -   bus driver 
EPA -   Environmental Protection Agency 
GAWR  – gross axle weight rating 
GVL -   gross vehicle load (150 lb. for every designed passenger seating 
          position, for the driver, and for each 1.5 sq ft of free floor space) 
GVW  -   gross vehicle weight (curb weight plus gross vehicle load) 
GVWR  -   gross vehicle weight rating  
HD-UDDS – Heavy Duty-Urban Dynamometer Driving Schedule 
LTI -   Larson Transportation Institute 
mpg  -   miles per gallon 
mph -   miles per hour 
PM -   Preventive maintenance 
PSTT -   Penn State Test Track 
rpm -   revolutions per minute 
SAE -   Society of Automotive Engineers 
SCF -   Standard cubic foot 
SCH -   test scheduler 
SA -   staff assistant 
SLW -   seated load weight (curb weight plus 150 lb. for every designed passenger seating 
                   position and for the driver) 
TD -   test driver 
TECH -   test technician 
TM -   track manager 
TP -   test personnel 
Wh - Watt hour 
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TEST BUS CHECK-IN

I. OBJECTIVE

The objective of this task is to log in the test bus, assign a bus number, complete 
the vehicle data form, and perform a safety check.

II. TEST DESCRIPTION

The test consisted of assigning a bus test number to the bus, cleaning the bus, 
completing the vehicle data form, obtaining any special information and tools from the 
manufacturer, determining a testing schedule, performing an initial safety check, and 
performing the manufacturer's recommended preventive maintenance.  The bus 
manufacturer certified that the bus meets all Federal regulations. 

III. DISCUSSION

The check-in procedure is used to identify in detail the major components and 
configuration of the bus.

The test bus consisted of a Gillig Company, 40-Foot Low Floor Battery Electric 
Bus. The bus has a passenger door forward of the front axle and a passenger door 
between the front and rear axles. The front passenger door is equipped with a Ricon / 
RISSR-OH6782EY00 fold-out ramp.  Power is provided by a Cummins electric traction 
motor.

The measured curb weight was 10,770 lb. for the front axle and 21,720 lb. for the 
rear axle.  These combined weights provided a total measured curb weight of 32,490 lb.
There are 38 seats including the driver and free floor space for 36 standing passengers 
bringing the potential total passenger capacity to 74. Six seats fold away to 
accommodate two wheelchairs. When the wheelchairs are in place, there is free floor 
space for only 34 standing passengers. Utilizing the wheelchair positions in place of the 
seated passengers is the heaviest seated load weight configuration. Gross load weight 
would be the same with either the wheelchairs in place or the seats in place, due to the
extra room for standing passengers. Therefore, the gross load represents 32 seated 
passengers, two wheelchairs and 34 standees, or 38 seated passenger and 36 
standees. Gross load is calculated as (150 lb. x 66) + (2 x 600) = 11,100.  At full 
declared capacity, the measured gross vehicle weight was 43,630 lb.   
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VEHICLE DATA FORM
Page 1 of 7

Bus Number: 2020-05 Date of Check-In: 07/29/2020

Bus Manufacturer: Gillig Vehicle Identification
Number (VIN): 15GGD2810L3189322

Model Number: 40 Foot Low Floor Battery
                         Electric Bus

Chassis Mfr./Mod. #: Gillig / Low Floor

Personnel: E.D. & E.L. Starting Odometer Reading: 9,856

WEIGHT:

Individual Wheel Reactions: 

Weights 
(lb.) 

Front Axle Middle Axle Rear Axle

Curb Street Curb Street Curb Street

CW 5,400 5,370 N/A N/A 10,490 11,230

SLW 6,410 6,410 N/A N/A 12,110 13,590

GVW 7,830 7,760 N/A N/A 13,430 14,610

Total Weight Details:

Weight (lb.) CW SLW GVW GAWR

Front Axle 10,770 12,820 15,590 16,000

Middle Axle N/A N/A N/A N/A

Rear Axle 21,720 25,700 28,040 29,000

Total 32,490 38,520 43,630
GVWR: 45,000
(Declared by 
Manufacturer)

Dimensions:

Length (ft/in) 40 / 10½

Width (in) 101 ¼

Height (in) 132 ½

Front Overhang (in) 91 ¼

Rear Overhang (in) 109 ¼

Wheelbase (in) 290

Wheel Track (in) Front: 85.6

Middle: N/A

Rear: 77.7
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VEHICLE DATA FORM
Page 2 of 7

CLEARANCES: 

Lowest Point Outside Front Axle Location: Wheelchair ramp frame       Clearance(in): 8.0

Lowest Point Outside Rear Axle Location: Drive motor                      Clearance(in): 9.6

Lowest Point between Axles Location: Battery Pack                 Clearance(in): 10.7

Ground Clearance at the center (in) 11.2

Front Approach Angle (deg)* 7.5

Rear Approach Angle (deg)* 8.8

Ramp Clearance Angle (deg) 4.2

Aisle Width (in) Front: 22.3                       Rear: 22

Inside Standing Height at Center
Aisle (in)

Front: 94.6                         Rear: 75.9

*Measurements used to calculate approach and departure angles are taken from the centerline of the
axles.
BODY DETAILS:

Body Structural Type Monocoque

Frame Material Steel

Body Material Aluminum

Floor Material Plywood

Roof Material Composite

Windows Type Fixed Movable

Window Mfg./Model No. Arow / Five Star AR DOT 927 M300 AS5

Number of Doors 1 Front 1 Rear

Mfr. / Model No.
Front: Vapor Door International / 50940245-01 (L), 5094025401 (R)
Rear: Vapor Door International / 51650770-03 (L), 51650770-02 (R)

Dimension of Each Door (in) Front: 75.4 x 32.4               Rear: 77.4 x 45.9

Passenger Seat Type Cantilever
            (Front)

Pedestal
(Rear)

Other
(explain)

Driver Seat Type Air Spring Other
(explain)

Mfr. / Model No. Recaro / Ergo Metro AM80

Number of Seats (including Driver) 38 or 32 & 2 wheelchairs

Bus Number: 2020-05 Date: 07/29/2020
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VEHICLE DATA FORM
Page 3 of 7

Bus Number: 2020-05 Date: 07/29/2020

BODY DETAILS (Contd.)

Free Floor Space (ft2) 55.9

Height of Each Step at Normal 
Position (in)

Front 1. 13.9        2. N/A        3. N/A        4. N/A      

Middle  1. 14.0       2. N/A 3. N/A 4. N/A   

Rear     1. N/A        2. N/A 3. N/A   4. N/A     

Step Elevation Change - Kneeling (in) Front: 3.3                 Middle: 1.1 

POWERTRAIN

Type C.I. Alternate Fuel

S.I. Other (Battery Electric)

Air Compressor Mfr. / Model No. Powerex / SDCS05001PM-GG

Maximum Capacity (ft3 / min) 16.1

Starter Type – N/A Electrical Pneumatic Other
(explain)

Starter Mfr. / Model No. N/A

BATTERY SYSTEM 

Maximum Rated Capacity (kWh) 444 kWh (6 battery packs combined)

Usable Capacity (kWh) 355.2 

Nominal Voltage (Vdc) 750

PROPULSION CONTROL SYSTEM (Rear Axle)
Propulsion Control System 
Mfr. / Model No. Cummins / 5572390

Traction Motor - Mfr. / Model No. Cummins / TM4
Traction Motor 
Power rating (kW) 262.5-562.5 

OTHERS

DCDC Converter Mfr. / Model No. Cummins / 5575274

HV Distribution Box   Mfr. / Model No. Cummins / 5575655
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VEHICLE DATA FORM
Page 4 of 7

Bus Number: 2020-05 Date: 07/29/2020

SUSPENSION

Number of Axles 2

Front Axle Type Independent Beam Axle

Mfr. / Model No. Meritor / FH946KX46

Axle Ratio (if driven) N/A

Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers 2

Mfr. / Model No. Koni / EVO 4:319

Middle Axle Type                          Independent Beam Axle

Mfr. / Model No. N/A

Axle Ratio (if driven) N/A

Suspension Type                       Air Spring Other
(explain)

No. of Shock Absorbers N/A

Mfr. / Model No. N/A

Rear Axle Type Independent Beam Axle

Mfr. / Model No. Meritor / 79163KX6-614

Axle Ratio (if driven) 6.14

Suspension Type Air Spring Other
(explain)

No. of Shock Absorbers 4

Mfr. / Model No. Koni / EVO 3819
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VEHICLE DATA FORM
Page 5 of 7

Bus Number: 2020-05 Date: 07/29/2020

WHEELS & TIRES

Front Wheel Mfr./ Model No. Alcoa LVL ONE / 22.5 x 8.25

Tire Mfr./ Model No. Michelin X Incity / 305/70R 22.5

Rear Wheel Mfr./ Model No. Alcoa LVL ONE / 22.5 x 8.25

Tire Mfr./ Model No. Michelin X Incity / 305/70R 22.5

BRAKES

Front Axle Brakes Type Cam Disc Other (explain)

Mfr. / Model No. Meritor / EX225H3

Middle Axle Brakes Type         Cam Disc Other

Mfr. / Model No. N/A

Rear Axle Brakes Type Cam Disc Other (explain)

Mfr. / Model No. Meritor / EX225H3

HVAC

Heating System Type Air Water Other

Capacity (Btu/hr) 102,000

Mfr. / Model No. ThermoKing / TE18

Air Conditioner Yes No

Location Rear

Capacity (Btu/hr) 92,500

A/C Compressor Mfr. / Model No. Copeland Scroll Emerson Climate Technology / 
ZRHV81KTE-TX7-502

STEERING

Steering Gear Box Type Hydraulic Gear

Mfr. / Model No. TRW / TAS85

Steering Wheel Diameter 20”

Number of turns (lock to lock) 5 ½

Control Type Electric Hydraulic Other (explain)
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VEHICLE DATA FORM
Page 6 of 7

Bus Number: 2020-05 Date: 07/29/2020

OTHERS 

Wheelchair Ramps                 Location: Front Type: Foldout Ramp

Wheelchair Lifts                      Location: N/A Type: N/A

Mfr. / Model No. Ricon / RISSR – OH6782EY00

Emergency Exit Location:    Window
                   Door
                  Roof Hatch

Number: 6 
           2 

                 1 

CAPACITIES

Fuel Tank Capacity (gallons) N/A

Engine Crankcase Capacity (gallons) N/A

Drive Motor Capacity (gallons) 3.5

Differential Capacity (gallons) 5.5

Cooling System Capacity (gallons) Battery: 10 gallons       HVAC System: 6 gallons               

Power Steering Fluid Capacity 
(quarts) 

5.3
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VEHICLE DATA FORM
Page 7 of 7

Bus Number: 2020-05 Date: 07/29/2020

List all spare parts, tools and manuals delivered with the bus.

Part Number Description Qty.

IR13-253 Airbag (Goodyear) 2

AS910C-14P 1380 Airbag (Continental) 4

08-70736-000 Bump stop 2

305/70R 22.5 Michelin X Incity Tire 1

Alcoa LVL ONE 22.5x8.25 Wheel 1
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COMPONENT/SUBSYSTEM INSPECTION FORM
Page 1 of 1

Bus Number: 2020-05 Date: 07/29/2020

 Subsystem Checked Initials Comments

Air Conditioning Heating 
and Ventilation

E.D. None noted.

Body and Sheet Metal E.D. Scratch & crack on rear door 
& door glass

Frame E.D. None noted.

Steering E.D. None noted.

Suspension E.D. None noted.

Interior/Seating E.D. None noted.

Axles E.D. None noted.

Brakes E.D. None noted.

Tires/Wheels E.D. None noted.

Exhaust N/A E.D. None noted.

Fuel System E.D. Battery Electric

Power Plant E.D. Battery 

Accessories E.D. None noted.

ADA Accessible Lift 
System

N/A E.D. None noted.

ADA Accessible Ramp 
System

E.D. None noted.

Interior Fasteners E.D. None noted.

Batteries E.D. None noted.
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CHECK - IN

GILLIG 
40 FOOT LOW FLOOR BATTERY ELECTRIC BUS
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CHECK - IN CONT.

GILLIG 
40 FOOT LOW FLOOR BATTERY ELECTRIC BUS
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CHECK - IN CONT.

RICON / RISSR – OH6782EY00 FOLD OUT RAMP

OPERATOR’S AREA
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CHECK - IN CONT.

INTERIOR FROM FRONT

INTERIOR FROM REAR
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CHECK - IN CONT.

VIN TAG

PLACARD SHOWING MAXIMUM PASSENGERS
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CHECK - IN CONT.

REAR COMPARTMENT
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1.  MAINTAINABILITY 

1.1 ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS

1.1-I. TEST OBJECTIVE

The objective of this test is to check the accessibility of components and 
subsystems. 

1.1-II.  TEST DESCRIPTION

Accessibility of components and subsystems was checked, and where 
accessibility was restricted the subsystem was noted along with the reason for the 
restriction.  

1.1-III.  DISCUSSION

Accessibility, in general, was adequate.  Components covered in Section 1.3 
(repair and/or replacement of selected subsystems), along with all other components 
encountered during testing, were found to be readily accessible and no restrictions were
noted.         
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ACCESSIBILITY DATA FORM
Page 1 of 2

Bus Number: 2020-05 Date: 04/01/2021

Component Checked Comments

ENGINE:

Oil Dipstick N/A

Oil Filler Hole N/A

Oil Drain Plug N/A

Oil Filter N/A

Fuel Filter N/A

Air Filter N/A

Belts N/A

Coolant Level None noted.

Coolant Filler Hole None noted.

Coolant Drain None noted.

Spark / Glow Plugs N/A

Alternator N/A

Diagnostic Interface Connector None noted.

TRANSMISSION:

Fluid Dipstick N/A

Filler Hole N/A

Drain Plug N/A

SUSPENSION:

Bushings None noted.

Shock Absorbers None noted.

Air Springs None noted.

Leveling Valves None noted.

Grease Fittings None noted.
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ACCESSIBILITY DATA FORM
Page 2 of 2

Bus Number: 2020-05 Date: 04/01/2021

Component Checked Comments

HVAC:

A/C Compressor None noted.

Filters None noted.

Fans None noted.

ELECTRICAL SYSTEM:

Fuses None noted.

Batteries None noted.

Voltage regulator None noted.

Voltage Converters None noted.

Lighting None noted.

MISCELLANEOUS:

Brakes None noted.

ADA Accessible Lifts/Ramps None noted.

Instruments None noted.

Axles None noted.

Exhaust N/A

Fuel System Electric

OTHERS:
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 1.2 SERVICING, PREVENTIVE MAINTENANCE, AND 
 REPAIR AND MAINTENANCE DURING TESTING 

1.2-I. TEST OBJECTIVE

The objective of this test is to collect maintenance data about the servicing, 
preventive maintenance, and repair. 

1.2.-II.  TEST DESCRIPTION

The test was conducted by operating the bus and collecting the following data on 
work order forms and a driver log.

1.  Scheduled Maintenance
a.  Bus number
b.  Date
c.  Mileage 
d.  Results of scheduled inspections
e.  Description of malfunction (if any)
f. Repair action and parts used (if any) 
g.  Man-hours required

2.  Unscheduled Maintenance
a. Bus number
b.  Date
c.  Mileage
d.  Description of malfunction
e.  Place and time of malfunction (e.g., in service or undergoing inspection)
f. Repair action and parts used
g.  Man-hours required

The bus was operated in accelerated durability service.  While typical items are 
given below, the specific service schedule was that specified by the manufacturer.

A.  Service
1. Fueling
2.  Consumable checks
3. Interior cleaning

B.  Preventive Maintenance 
1.  Brake adjustments
2.  Lubrication
3.  3,000 mi (or manufacturer recommended) inspection



2020-05 Page 27 of 104

4.  Oil and filter change inspection
5.  Major inspection
6.  Tune-up

C.  Periodic Repairs 
1.  Brake reline* 
2. Transmission change
3.  Engine change* 
4.  Windshield wiper motor change
5.  Stoplight bulb change* 
6.  Towing operations
7.  Hoisting operations

*These items are attended to if found necessary, while the others in the list are 
removed/replaced/tested for all buses undergoing a full test.

1.2-III.  DISCUSSION

Servicing and preventive maintenance were performed at manufacturer-specified 
intervals.  The following Scheduled Maintenance Form lists the mileage, items serviced, 
the service interval, and amount of time required to perform the maintenance.

The Unscheduled Maintenance List along with related photographs is included in 
Section 5.7, Structural Durability.  This list supplies information related to failures that
occurred during the durability portion of testing.  The Unscheduled Maintenance List 
includes the date and mileage at which the malfunction was detected, a description of 
the malfunction and repair, and the time required to perform the repair. 
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1.3 REPLACEMENT AND/OR REPAIR OF 
SELECTED SUBSYSTEMS

1.3-I. TEST OBJECTIVE 

The objective of this test is to establish the time required to replace and/or repair
selected subsystems. 

1.3-II.  TEST DESCRIPTION

The test involved components that may be expected to fail or require replacement 
during the service life of the bus. In addition, any component that failed during testing of 
the bus was added to this list.  Components to be included are:

1. Drive Motor
2. DC to DC Converter
3. Low Voltage Batteries
4. High Voltage Batteries
5. Windshield wiper motor

1.3-III.  DISCUSSION

At the end of the test, the items on the list were removed and replaced.  The drive
motor assembly took 4.50 labor-hours (1 person @ 4.50 hrs.) to remove and replace.
The time required for repair/replacement of the other four components is given on the 
following Repair and/or Replacement Form.

REPLACEMENT AND/OR REPAIR FORM
                                                  

Subsystem Replacement Time

Drive Motor 4.50 labor hours

Wiper Motor x 2 0.50 labor hours

DC to DC Converter 3.00 labor hours

Low Voltage Batteries 0.50 labor hours

High Voltage Batteries 10.00 labor hours

It is noted that the battery pack replacement times may vary with the other battery
packs due to the location. 

During the test, additional components were removed for repair or replacement 
and the details are available in Section 5.7 in Unscheduled Maintenance.   
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS

DRIVE MOTOR REMOVAL AND REPLACEMENT
(3.50 LABOR HOURS)

WIPER MOTOR REMOVAL AND REPLACEMENT
(0.50 LABOR HOURS)
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS CONT.

DC TO DC CONVERTER REMOVAL AND REPLACEMENT
(3.00 LABOR HOURS)

HIGH VOLTAGE BATTERY REMOVAL AND REPLACEMENT
(10.00 LABOR HOURS)
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 2.  RELIABILITY - DOCUMENTATION OF BREAKDOWN 
  AND REPAIR TIMES DURING TESTING 

2-I. TEST OBJECTIVE

The objective of this test is to document unscheduled breakdowns, repairs, down 
time, and repair time that occur during testing.

2-II. TEST DESCRIPTION

Using the driver log and unscheduled work order forms, all significant 
breakdowns, repairs, labor-hours to repair, and hours out of service were recorded on 
the Reliability Data Form.

CLASS OF FAILURES

Classes of failures are described below:

(a)  Class 1:  Physical Safety.  A failure that could lead directly to
Injury, a crash and/or significant physical damage. 

(b)  Class 2:  Road Call.  A failure resulting in an en-route interruption
of revenue service.  Service is discontinued until the bus is replaced
or repaired at the point of failure.

(c)  Class 3:  Bus Change.  A failure that requires removal of the bus from
     service during its assignments.  The bus is operable to a rendezvous

point with a replacement bus.

(d)  Class 4:  Bad Order.  A failure that does not require removal of
the bus from service during its assignments but does degrade coach
operation.  The failure shall be reported by driver, inspector, or 
hostler.

2-III. DISCUSSION

A listing of breakdowns and unscheduled repairs was accumulated during the 
Structural Durability Test.  The following Reliability Data Form lists all unscheduled 
repairs under classes as defined above.  

The classification of repairs according to subsystem is intended to emphasize 
those systems which had persistent minor or more serious problems. There were 16
reported failures during testing which occurred throughout several subsystems. Of these 
failures, there was one Class 4 failures, 12 Class 3 failures and three Class 2 failures. 
There were no Class 1 failures. These failures are available for review in the 
Unscheduled Maintenance List, located in Section 5.7 Structural Durability.

This bus passed the Structural and Powertrain Durability sections of the test.
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3.1 SAFETY - A DOUBLE-LANE CHANGE 
(OBSTACLE AVOIDANCE) 

3.1-I. TEST OBJECTIVE

The objective of this test is to determine handling and stability of the bus by 
measuring speed through a double lane change test.

3.1-II. TEST DESCRIPTION

The Safety Test consisted of an obstacle avoidance maneuver to evaluate the 
handling and stability of the bus. The test was conducted at the LTI test track on the 
vehicle dynamics pad. The bus was driven through a double-lane change course at 
increasing speeds until the test was determined to be unsafe or a speed of 45 mph is 
reached. The test is determined unsafe if vehicle handling becomes unstable or if any of 
the tires lose contact with the pavement.

The layout of the test course was defined by placing pylons along painted 
guidelines that delineated the course. The guidelines marked off two 12-foot center-to-
center lanes. Each lane had two 100 foot long gates with a spacing distance of 100 feet 
between them. The bus entered the test course in one lane, crossed over to the other
lane within the 100 foot gate, traveled for 100 feet, and then returned back into the 
original lane within the next 100 foot gate. This maneuver was repeated from 20 mph 
with speed increasing in increments of 5 mph. The test was performed starting from 
both the right and left lanes. 

A test run is considered valid if the bus is able to perform the maneuver at a 
constant speed without deviating from the test course or striking pylons. If the bus is not 
able to successfully complete the maneuver due to vehicle instability, the test will be 
terminated. The highest speed at which the maneuver can be successfully performed 
up to a maximum speed of 45 mph is recorded on the Safety Data Form.

3.1-III.  DISCUSSION

The double-lane change was performed in both right-hand and left-hand 
directions.  The bus was able to safely negotiate the test course in both the right-hand 
and left-hand directions up to the maximum test speed of 45 mph, and therefore,
passed this portion of the test.
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Figure 3.1. Double lane change test course 
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SAFETY DATA FORM
Page 1 of 1

Bus Number: 2020-05 Date: 11/10/2020

Personnel: S.R., E.D. & M.H.

Temperature (°F): 72 Humidity (%): 53

Wind Direction: S Wind Speed (mph): 8

Barometric Pressure (inHg): 30.05

SAFETY TEST:  DOUBLE LANE CHANGE

Maximum safe speed tested for double-lane change to left 45 mph

Maximum safe speed tested for double-lane change to right 45 mph

Comments of the position of the bus during the lane change: 

The bus maintained a safe profile throughout all portions of testing.

Comments of the tire/ground contact patch: 

The bus maintained the tire/ground patch throughout all portions of testing.
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3.1 SAFETY

RIGHT - HAND APPROACH

LEFT - HAND APPROACH
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3.2 Safety - Braking 

3.2 I.    TEST OBJECTIVE

The objective of this test is to provide, for comparison purposes, braking 
performance data on transit buses produced by different manufacturers.

3.2 II.    TEST DESCRIPTION

The testing was conducted at the LTI Test Track skid pad area. Brake tests were
conducted after completion of the GVW portion of the vehicle durability test. At this point 
in testing the brakes have been subjected to a large number of braking snubs and will 
be considered well burnished. For buses that have not completed Durability Testing, the 
brakes will be burnished according to the test procedure. Testing was performed when 
the bus was fully loaded at its GVW. All tires on each bus were representative of the 
tires on the production model vehicle and inflated to the bus manufacturer’s specified 
pressures.  

The brake testing procedure is comprised of three phases:

1. Stopping distance tests

i. Dry surface (high-friction, Skid Number within the range of 70-76)
ii. Wet surface (low-friction, Skid Number within the range of 30-36)

2. Stability tests
3. Parking brake test

3.2-III.  DISCUSSION 

         The results of the Stopping Distance phase of the Brake Test are available in 
table 3.2-2. There was no deviation from the test lane during the performance of the 
Stopping Distance phase.  

          During the Stability phase of Brake Testing the test bus experienced no deviation 
from the test lane during both approaches to the Split Friction Road surface.  

          The Parking Brake phase was completed with the test bus maintaining the parked 
position for the full five-minute period with no slip or roll observed in both the uphill and
downhill positions.  

This bus passed all three phases of the Safety –Braking Test. 
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Table 3.2-1. Braking Test Data Forms
Page 1 of 3

Bus Number: 2020-05 Date: 11/09/2020

Personnel: S.R., E.D. & P.D.

Amb. Temperature (oF): 70 Wind Speed (mph): 3 

Wind Direction: SW Pavement Temp (°F) Start: 60 End: 69

TIRE INFLATION PRESSURE (psi): 

Tire Type: Front: Michelin X Incity 305 70R 22.5 
                 Rear: Michelin X Incity 305 70R 22.5

Left Tire(s) Right Tire(s)

Front 130 130

Inner Outer Inner Outer

Middle N/A N/A N/A N/A 

Rear 130 130 130 130

AXLE LOADS (lb.) 

Left Right

Front 7,760 7,830

Middle N/A N/A

Rear 14,610 13,430
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Table 3.2-2.  Stopping Distance Test Results Form 
(longest stopping distance in each test condition in bold)

Stopping Distance (ft)
Vehicle 

Direction CW CW CCW CCW
Speed (mph) Stop 1 Stop 2 Stop 3 Stop 4 Average

20 (dry) 33.52 27.02 24.63 26.56 27.93

30 (dry) 55.00 54.34 49.95 53.62 53.23

40 (dry) 95.44 90.43 89.47 89.83 91.29

45 (dry) 116.95 121.88 126.47 121.91 121.80

20 (wet) 34.99 36.70 34.14 33.16 34.75

Table 3.2-3.  Stability Test Results Form

Stability Test Results (Split Friction Road surface)

Vehicle
Direction Attempt

Did test bus stay in 12’ 
lane?    (Yes/No) Comments

Driver side on 
high friction

1 Yes None noted.

2 Yes None noted.

Driver side on
low friction

1 Yes None noted.

2 Yes None noted.
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Table 3.2-4. Parking Brake Test Form

PARKING BRAKE (Fully Loaded) – GRADE HOLDING

Vehicle
Direction Attempt

Hold 
Time (min)

Slide
(in)

Roll 
(in)

Did
Hold

No
Hold

Front up
1 5:00 0 0 

2 N/A N/A N/A N/A N/A

3 N/A N/A N/A N/A N/A

Front 
down

1 5:00 0 0 

2 N/A N/A N/A N/A N/A

3 N/A N/A N/A N/A N/A

Table 3.2-5.  Record of All Braking System Faults/Repairs. 

Date Fault/Repair Description

11/09/20 None noted. None noted.
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3.2 Safety - Bus Braking  

PARKING BRAKE TEST
PARKING BRAKE HELD FOR 5 MINUTES IN 
BOTH 20% UP AND 20% DOWN POSITIONS
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 4.  PERFORMANCE - AN ACCELERATION, GRADEABILITY, 
AND TOP SPEED TEST

4-I. TEST OBJECTIVE

The objective of this test is to determine the acceleration, gradeability, and top 
speed capabilities of the bus. 

4-II.  TEST DESCRIPTION

In this test, the bus was operated at SLW on a chassis dynamometer.  The 
procedure dictates that the test bus be accelerated to a maximum “power-
limited”/”governed” or maximum “safe” speed not exceeding 80 mph. The maximum
power-limited/governed speed, if applicable, is the top speed as limited by the engine 
control system.  The maximum safe speed is defined as the maximum speed that the
dynamometer, the tires or other bus components are limited to. The test vehicle speed 
was measured using a speed encoder built in the chassis dynamometer. The time 
intervals between 10 mph increments were recorded using a Data Acquisitions System.  
Time-speed data and the top speed attained were recorded on the Performance Data 
Form.  The recorded data was used to generate a percent grade versus speed table
and a speed versus time curve. All the above are available in the following pages.

4-III. DISCUSSION  

This test consisted of three runs from standstill to full throttle on the chassis
dynamometer.  Speed versus time data was obtained for each run and results are 
averaged to minimize test variability.  The test was performed up to a maximum
governed speed of 65.1 mph.  The calculated gradeability results are attached. The 
average time to reach 30 mph was 6.4 seconds. The maximum gradeablity at 10 mph 
was 52.6% and at 40 mph was 10.5%. This bus passed this section of the test.
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PERFORMANCE DATA FORM
Page 1 of 1

Bus Number: 2020-05 Date: 01/13/2021

Personnel:  J.S. & S.I.

Temperature (°F): 71 Humidity (%): 21

Barometric Pressure (inHg): 28.8

INITIALS:

Air Conditioning - OFF Checked J.S.

Ventilation fans - ON HIGH Checked J.S.

Heater - OFF Checked J.S.

Defroster - OFF Checked J.S.

Exterior and interior lights - ON Checked J.S.

Windows and doors - CLOSED Checked J.S.

ACCELERATION, GRADEABILITY, TOP SPEED

Recorded Interval Times

Speed Run 1 Run 2 Run 3

10 mph 1.8 1.8 1.8

20 mph 3.5 3.4 3.5

30 mph 6.5 6.3 6.4

40 mph 10.0 9.7 9.9

50 mph 15.1 14.8 15.0

60 mph 22.8 22.5 22.7

70 mph N/A N/A N/A

Maximum Speed (mph): 65.1 (maximum governed speed reached using chassis dynamometer) 
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PERFORMANCE SUMMARY SHEET

Bus Number: 2020-05 Date: 01/13/2021

Personnel:  J.S. & S.I.

Test Conditions: 

Temperature (°F): 71 Humidity (%): 21

Barometric Pressure (inHg): 28.8  

Test Results:

Vehicle Speed
(MPH)

Time
(SEC)

Acceleration
(FT/SEC^2)

Max. Grade (%) 

1.0 1.0 9.04 28.1

5.0 1.5 15.79 49.1

10.0 1.8 16.94 52.6

15.0 2.4 10.38 32.3

20.0 3.5 4.32 13.4

25.0 5.1 5.45 16.9

30.0 6.4 5.57 17.3

35.0 7.9 4.18 13.0

40.0 9.9 3.39 10.5

45.0 12.2 2.79 8.7

50.0 15.0 2.48 7.7

55.0 18.6 1.61 5.0

60.0 22.7 2.00 6.2

65.0 31.2 0.19 0.6

65.1 32.4 Maximum Speed
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5.2 STRUCTURAL STRENGTH AND DISTORTION
TESTS - STRUCTURAL DISTORTION

5.2-I. TEST OBJECTIVE

The objective of this test is to observe the operation of the bus subsystems when 
the bus is placed in a longitudinal twist simulating operation over a curb or through a
pothole.

5.2-II.  TEST DESCRIPTION

With the bus loaded to GVW, each wheel of the bus was raised (one at a time) to 
simulate operation over a curb and the following were inspected:

1.  Body
2. Windows
3.  Doors
4.  Roof vents
5.  Special seating
6.  Undercarriage
7.  Engine
8.  Service doors
9. Escape hatches

10. Steering mechanism

Each wheel was then lowered (one at a time) to simulate operation through a pothole 
and the same items inspected.

5.2-III.  DISCUSSION

The test sequence was repeated ten times.  The first and last test is with all 
wheels level.  The other eight tests are with each wheel 6 inches higher and 6 inches 
lower than the other three wheels.

All doors, windows, escape mechanisms, engine, steering and ADA accessible
devices operated normally throughout the test.  The undercarriage and body indicated 
no deficiencies.  No water leakage was observed during the test.  The results of this test 
are indicated on the following data forms. This bus passed this section of the test.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 1 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 2 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 3 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 4 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 5 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 6 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 7 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 8 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 9 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Page 10 of 10

Bus Number: 2020-05 Date: 07/30/2020

Personnel: S.R., E.D., E.L., T.G. & P.D. Temperature(°F): 77

Wheel Position: (check one)

All wheels level before after

Left front 6 in higher 6 in lower

Right front 6 in higher 6 in lower

Right rear 6 in higher 6 in lower

Left rear 6 in higher 6 in lower

Right center 6 in higher 6 in lower

Left center 6 in higher 6 in lower

Comments

Windows No Deficiencies.

Front Doors No Deficiencies.

Rear Doors No Deficiencies.

Escape Mechanisms/ Roof Vents No Deficiencies.

Engine No Deficiencies.

ADA Accessible/ Special Seating    No Deficiencies.

Undercarriage No Deficiencies.

Service Doors No Deficiencies.

Body No Deficiencies.

Windows/ Body Leakage No Deficiencies.

Steering Mechanism No Deficiencies.
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5.2 STRUCTURAL DISTORTION TEST

RIGHT REAR WHEEL SIX INCHES HIGHER

RIGHT REAR WHEEL SIX INCHES LOWER
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 5.3 STRUCTURAL STRENGTH AND DISTORTION 
TESTS - STATIC TOWING TEST

5.3-I. TEST OBJECTIVE

The objective of this test is to determine the characteristics of the bus towing 
mechanisms under static loading conditions.

5.3-II.  TEST DESCRIPTION

Utilizing a load-distributing yoke, a hydraulic cylinder was used to apply a static 
tension load equal to 1.2 times the bus curb weight.  The load was applied to both the 
front and rear, if applicable, towing fixtures at an angle of 20 degrees with the 
longitudinal axis of the bus, first to one side then the other in the horizontal plane, and 
then upward and downward in the vertical plane.  Any permanent deformation or 
damage to the tow eyes or adjoining structure was recorded.

5.3-III.  DISCUSSION

The load-distributing yoke was incorporated as the interface between the Static 
Tow apparatus and the test bus tow hook/eyes.  The test was performed to the full 
target test weight of 38,988 lb. (1.2 x 32,490 lb. CW).  No damage or deformation was 
observed during all four pulls of the test.          
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STATIC TOWING TEST DATA FORM
Page 1 of 1

Bus Number: 2020-05 Date: 04/26/2021

Personnel: T.S., S.R., E.L., E.D. & J.M. Temperature (°F): 60
  

Inspect right front tow eye and adjoining structure.

Comments: No damage observed.

Check the torque of all bolts attaching tow eye and surrounding structure.

Comments: Welds inspected.

Inspect left front tow eye and adjoining structure.

Comments: No damage observed.

Check the torque of all bolts attaching tow eye and surrounding structure.

Comments: Welds inspected.

Inspect right rear tow eye and adjoining structure.

Comments: N/A

Check the torque of all bolts attaching tow eye and surrounding structure.

Comments: N/A

Inspect left rear tow eye and adjoining structure.

Comments: N/A

Check the torque of all bolts attaching tow eye and surrounding structure. 

Comments: N/A

General comments of any other structure deformation or failure: All 4 pulls 
were performed to the target test load of 38,988 lb. with no damage or deformation
observed.
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5.3 STATIC TOWING TEST

20° DOWNWARD PULL

20° LEFT PULL
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 5.4 STRUCTURAL STRENGTH AND DISTORTION TESTS - 
DYNAMIC TOWING TEST 

5.4-I. TEST OBJECTIVE 

The objective of this test is to verify the integrity of the towing fixtures and 
determine the feasibility of towing the bus under manufacturer specified procedures.

5.4-II.  TEST DESCRIPTION

This test required the bus to be towed at curb weight using the specified 
equipment and instructions provided by the manufacturer and a heavy-duty wrecker.  
The bus was towed for 5 miles at a speed of 20 mph for each recommended towing 
configuration.  After releasing the bus from the wrecker, the bus was visually inspected 
for any structural damage or permanent deformation.  All doors, windows and 
passenger escape mechanisms were inspected for proper operation.

5.4-III.  DISCUSSION

The bus was towed using a heavy-duty wrecker.  The towing interface was 
accomplished by incorporating a hydraulic under-lift.  A front lift tow was performed.    
No problems, deformation, or damage was noted during testing. This bus passed this
section of the test.
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DYNAMIC TOWING TEST DATA FORM
Page 1 of 1

Bus Number: 2020-05 Date: 01/08/2021

Personnel: T.S. & T.G.

Temperature (°F): 28

Wind Direction: Calm Wind Speed (mph): 0

Inspect tow equipment-bus interface.

Comments: No problems encountered.

Inspect tow equipment-wrecker interface.

Comments: No problems encountered.

Towing Comments: A heavy duty hydraulic wheel lift wrecker was used to perform

this tow test. There were no problems encountered

Description and location of any structural damage: None noted.

General Comments: None noted.
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5.4 DYNAMIC TOWING TEST

TEST BUS IN TOW
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5.5 STRUCTURAL STRENGTH AND DISTORTION 
TESTS – JACKING TEST 

5.5-I. TEST OBJECTIVE

The objective of this test is to inspect for damage due to the deflated tire and
determine the feasibility of jacking the bus with a portable hydraulic jack to a height 
sufficient to replace a deflated tire.

5.5-II.  TEST DESCRIPTION

With the bus at curb weight, the tire(s) at one corner of the bus were replaced 
with deflated tire(s) of the appropriate type.  A portable hydraulic floor jack was then 
positioned in a manner and location specified by the manufacturer and used to raise the 
bus to a height sufficient to provide 3-in clearance between the floor and an inflated tire.  
The deflated tire(s) were replaced with the original tire(s) and the jack was lowered.  
Any structural damage or permanent deformation was recorded on the test data sheet.  
This procedure was repeated for each corner of the bus.

5.5-III.  DISCUSSION

During the deflated tire portion of the test, the jacking point clearances ranged 
from 3.8 inches to 11.2 inches.  No deformation or damage was observed during 
testing.  A complete listing of jacking point clearances is provided in the Jacking Test 
Data Form. This bus passed this section of the test.

JACKING CLEARANCE SUMMARY

Condition Frame Point Clearance

Front axle – one tire flat 5.4

Rear axle – one tire flat 11.0

Rear axle – two tires flat 8.1



2020-05 Page 67 of 104

JACKING TEST DATA FORM
Page 1 of 1

Bus Number: 2020-05 Date: 07/30/2020

Personnel: E.D. & E.L. Temperature (°F): 81

Record any permanent deformation or damage to bus as well as any difficulty 
encountered during jacking procedure.

I= Inflated             D= Deflated

Deflated
Tire

Jacking Pad
Clearance 

Body/Frame 
(in)

Jacking Pad
Clearance

Axle/Suspension
(in)

Comments

Right front 9.1“I
5.4“D

7.3“I
4.1” D Body & Axle

Left front 11.0“I
9.7“D 

7.3“I
4.7“D Body & Axle

Right rear—outside 11.9“I
11.2“D

6.4“I
5.9“D

Body &
Suspension

Right rear—both 11.9“I
8.1“D

6.4“I
3.8“D

Body & 
Suspension

Left rear—outside 11.7“I
11.0“D

6.4“I
6.0“D

Body & 
Suspension

Left rear—both 11.7“I
8.4“D

6.4“I
4.0“D

Body & 
Suspension

Right middle or 
tag—outside N/A N/A N/A

Right middle or 
tag—both N/A N/A N/A

Left middle or tag—
outside N/A N/A N/A

Left middle or tag—
both N/A N/A N/A

Additional comments of any deformation or difficulty during jacking:
None noted. 



2020-05 Page 68 of 104

5.5 JACKING TEST

JACK IN PLACE – FRONT

JACK IN PLACE – REAR 
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5.6 STRUCTURAL STRENGTH AND DISTORTION 
TESTS - HOISTING TEST

5.6-I. TEST OBJECTIVE

The objective of this test is to determine possible damage or deformation caused 
by the jack/stands.

5.6-II.  TEST DESCRIPTION

With the bus at curb weight, the front end of the bus was raised to a height 
sufficient to allow manufacturer-specified placement of jack stands under the axles or 
jacking pads independent of the hoist system.  The bus was checked for stability on the 
jack stands and for any damage to the jacking pads or bulkheads.  The procedure was 
repeated for the tag/middle axles (if equipped), and rear end of the bus.  The procedure 
was then repeated for the front, tag/middle (if equipped) axles, and rear simultaneously.

5.6-III.  DISCUSSION

The test was conducted using four posts of a six-post electric lift and 19-inch jack 
stands.  The bus was hoisted from the front wheels and then from the rear wheels, and 
then from the front and rear wheels simultaneously and placed on jack stands.  

The bus accommodated the placement of the vehicle lifts and jack stands and the 
procedure was performed without any instability noted. This bus passed this section of 
the test.
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HOISTING TEST DATA FORM
Page 1 of 1 

Bus Number: 2020-05 Date: 07/30/2020

Personnel: E.D. & P.D. Temperature (°F): 75

Comments of any structural damage to the jacking pads or axles while both 
the front wheels are supported by the jack stands:

None noted.

Comments of any structural damage to the jacking pads or axles while both 
the rear wheels are supported by the jack stands:

None noted.

Comments of any structural damage to the jacking pads or axles while both 
the tag axle wheels are supported by the jack stands:

N/A

Comments of any structural damage to the jacking pads or axles while the 
front and rear wheels are supported by the jack stands:

None noted.

                                               

Comments of any problems or interference placing wheel hoists under wheels:

None noted.
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5.6 HOISTING TEST

JACK STANDS IN PLACE –REAR

JACK STANDS IN PLACE – FRONT AND REAR
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5.7 STRUCTURAL DURABILITY TEST 

5.7-I. TEST OBJECTIVE

The objective of this test is to perform an accelerated durability test that 
approximates 25 percent of the service life of the vehicle.

5.7-II.  TEST DESCRIPTION

The test vehicle was driven a total of 15,575 miles; approximately 12,500 miles on the LTI 
Durability Test Track and approximately 3,075 miscellaneous other miles.  The test was
conducted with the bus operated under three different loading conditions.  The first 
segment consisted of approximately 6,250 miles with the bus operated at GVW.  The 
second segment consisted of approximately 2,500 miles with the bus operated at SLW.  
The remainder of the test, approximately 6,250 miles, was conducted with the bus loaded 
to CW.  The loads on both axles and GVW were within their ratings with the bus loaded as 
specified by the manufacturer.  All subsystems were running during these tests in their 
normal operating modes.  All manufacturer-recommended servicing was followed and 
noted on the vehicle maintainability log.  Servicing items accelerated by the durability tests 
were compressed by 10:1; all others were done on a 1:1 mi/mi basis.  Unscheduled
breakdowns and repairs were recorded on the same log as are any unusual occurrences 
as noted by the driver. Once a week the test vehicle was washed down and thoroughly 
inspected for any signs of failure.

  
5.7-III.  DISCUSSION

The Structural Durability Test was started on August 18,2020 and was conducted 
until April 5, 2021.  The first 6,250 miles were performed at a GVW of 43,630 lb. and 
completed on November 9, 2020.  The next 2,500-mile SLW segment was performed at 
38,520 lb. and completed on December 10, 2020 and the final 6,250-mile segment was 
performed at a CW of 32,490 lb. and completed on April 5, 2021.

The following mileage summary presents the accumulation of miles during the 
Structural Durability Test.  The driving schedule is included, showing the operating duty 
cycle.  A detailed plan view of the LTI Test Track Facility and Durability Test Track are 
attached for reference.  Also, a durability element profile detail shows all the measurements
of the different conditions.  Finally, photographs illustrating some of the failures that were 
encountered during the Structural Durability Test are included. This bus passed this section
of the test, as there were no uncorrected Class 1 or Class 2 failures and the unscheduled 
maintenance of 36.15 hours was less than 125 hours.



2020-05 Page 73 of 104



2020-05 Page 74 of 104



2020-05 Page 75 of 104



2020-05 Page 76 of 104



2020-05 Page 77 of 104



2020-05 Page 78 of 104



2020-05 Page 79 of 104



2020-05 Page 80 of 104



2020-05 Page 81 of 104



2020-05 Page 82 of 104



2020-05 Page 83 of 104

UNSCHEDULED MAINTENANCE

AIR COMPRESSOR REPLACEMENT 
(7,748 TEST MILES)

LOWER REAR TORQUE ARM BUSHINGS ARE WORN OUT 
(12,354 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

BRASS PIPE BROKEN ON SIDE OF AIR COMPRESSOR 
(12,443 TEST MILES)
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6.  ENERGY ECONOMY AND RANGE TEST – AN ENERGY
CONSUMPTION AND RANGE TEST FOR BATTERY ELECTRIC BUSES 

USING APPROPRIATE OPERATING CYCLES

6-I. TEST OBJECTIVE

The objective of this test is to provide accurate comparable energy consumption 
data on battery electric transit buses produced by different manufacturers.  This energy 
economy test bears no relation to the calculations done by the Environmental Protection
Agency (EPA) to determine levels for the Corporate Average Fuel Economy Program.  
EPA’s calculations are based on tests conducted under laboratory conditions intended 
to simulate city and highway driving.  This energy economy test, as designated here, is
a measurement of the energy consumed by a vehicle traveling a specified test operating
profile, under specified operating conditions that are typical of transit bus operation.
The results of this test will not represent actual energy usage but will provide data that 
can be used by FTA Grantees to compare buses tested using this procedure.

6-II. TEST DESCRIPTION 

This test is performed in the emissions bay of the LTI Vehicle Testing Laboratory.  
The Laboratory is equipped with a Schenk Pegasus 300 HP, large-roll (72 inch 
diameter) chassis dynamometer suitable for heavy-vehicle emissions testing. The 
driving cycles are the Manhattan cycle, a low average speed, highly transient urban 
cycle (Figure 1), the Orange County Bus Cycle which consists of urban and highway 
driving segments (Figure 2), and the EPA HD-UDDS Cycle (Figure 3).  This test is 
conducted at seated load weight. 
  

This test is conducted generally as per the methods described in the SAE standard J 
1634-2017. The light-duty test cycles specified in this standard are replaced by transit 
bus test cycles mentioned above. 
  

The Single-Cycle test (SCT) procedure is adopted for this bus. The end of test is 
determined when the bus cannot keep up with the speed trace of the test cycle, as
recommended by the bus manufacturer. The battery system is recharged to full SOC at
the end of the test, following procedures specified in SAE J 1634-2017. During the 
recharge, the DC energy (into the battery system) and the AC energy (into the charger)
are recorded.  From these data, the average AC energy consumption, the charger 
efficiency (DC Energy, kWh/AC Energy, kWh) and range (miles) for each test cycle is
calculated.
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Figure 1. Manhattan Driving Cycle (duration 1089 sec, Maximum speed 25.4 mph, average 
speed 6.8 mph)

Figure 2.  Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 41 mph, 
Average Speed 12 mph).
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Figure 3.  HD-UDDS Cycle (duration 1060 seconds, Maximum Speed 58 mph, Average 
Speed 18.86 mph).

6-III. DISCUSSION

       The driving cycle consists of three simulated transit driving cycles: Manhattan, 
Orange County Bus Cycle and the HD-UDDS, as described in 6-II.

       An extensive pretest maintenance check is conducted including the replacement of 
all lubrication fluids, if applicable.  The details of the pretest maintenance are given in 
the first three Pretest Maintenance Forms.  The fourth sheet shows the Pretest 
Inspection Form. Finally, the summary sheet provides the average energy consumption 
and range of bus for the three test cycles. The test was conducted at a seated load
weight of 38,520 lbs. The average AC energy consumption for the Manhattan, OCBC 
and the HD-UDDS were 3,039 Wh/mile, 2,269 Wh/mile and 2,093 Wh/mile respectively. 
The range for the three driving cycles were 129 miles, 172 miles and 187 miles 
respectively. 

This bus was tested using the Manhattan, Orange County and UDDS driving cycles.  
The energy economy and range results for buses tested using these cycles are not 
directly comparable to buses tested under the earlier protocol that uses the CBD, 
Arterial and Commuter driving cycles.
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ENERGY ECONOMY PRE-TEST MAINTENANCE FORM
Page 1 of 3

Bus Number: 2020-05 Date: 03/16/2021 SLW (lb.): 38,520

Personnel: T.S., E.L. & T.G.

ENERGY SYSTEM OK

Install fuel measurement system

Remarks: None noted.

BRAKES/TIRES OK

Inspect hoses

Inspect brakes

Check tire inflation pressures (mfg. specs.)

Check tire wear (less than 50%)

Remarks: None noted.

BATTERY COOLING SYSTEM OK

Check hoses and connections

Check system for coolant leaks

Remarks: None noted.
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 ENERGY ECONOMY PRE-TEST MAINTENANCE FORM
Page 2 of 3

Bus Number: 2020-05 Date: 03/16/2021

Personnel: T.S., E.L. & T.G.

ELECTRICAL SYSTEM OK

Check battery

Inspect wiring

Inspect terminals

Check lighting

Remarks: None noted.

DRIVE SYSTEM OK

Drain transmission fluid N/A

Replace filter/gasket N/A

Check hoses and connections N/A

Replace transmission fluid N/A

Check for fluid leaks N/A

Remarks: Drive motor

LUBRICATION OK

Lube all chassis grease fittings

Lube universal joints

Replace differential lube including axles N/A

Remarks: Refer to manufacturer’s maintenance specifications for service.
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 ENERGY ECONOMY PRE-TEST MAINTENANCE FORM 
Page 3 of 3

Bus Number: 2020-05 Date: 03/16/2021

Personnel: T.S., E.L. & T.G.

OTHER ITEMS OK

Replace air filter N/A

Inspect air compressor and air system

Inspect vacuum system, if applicable N/A

Check and adjust all drive belts N/A

Remarks: None noted.

STEERING SYSTEM OK

Check power steering hoses and connectors

Service fluid level

Check power steering operation

Remarks: None noted.

OK

Ballast bus to seated load weight during Coast Down

TEST DRIVE OK

Check brake operation

Check transmission operation

Remarks: None noted.
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ENERGY ECONOMY PRE-TEST INSPECTION FORM
Page 1 of 1

Bus Number: 2020-05 Date: 03/24/2021

Personnel: T.S. & F.T.

PRE WARM-UP If OK, Initial

Fuel Economy Pre-Test Maintenance Form is complete T.S.

Cold tire pressure (psi): Front 130 Middle N/A Rear 130 T.S.

Energy economy instrumentation installed and working properly. T.S.

WARM-UP If OK, Initial

Interior and exterior lights on, evaporator fan on F.T.

Air conditioner off F.T.

Defroster off F.T.

Windows and doors closed F.T.

Do not drive with left foot on brake F.T.
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ENERGY ECONOMY DATA FORM
 (Battery Electric Buses) 

Page 1 of 1 
 

Bus Number: 2020-05 Manufacturer: Gillig Date: 03/25/2021
Fuel Type: Electric Personnel: F.T. & S.I.
Temperature (°F): 75.2 Humidity (%): 55 Barometric Pressure (inHg): 28.8
SLW (lb.): 38,520 Charger: Charge Point Express 250

Manhattan Orange 
County UDDS

AC Energy (Wh/mile) 3039 2269 2093

Range (miles) 129 172 187
 
 

Comments: None noted.
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6.0 ENERGY ECONOMY

BUS TESTED ON CHASSIS DYNAMOMETER FOR 
PERFORMANCE AND FUEL ECONOMY 

CHARGE POINT CHARGER
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7.  NOISE

7.1 INTERIOR NOISE AND VIBRATION TESTS

7.1-I. TEST OBJECTIVE

The objective of these tests is to measure and record interior noise levels and 
check for audible vibration under various operating conditions.

7.1-II.  TEST DESCRIPTION

During this series of tests, the interior noise level was measured at several 
locations with the bus operating under the following three conditions: 

1. With the bus stationary, a white noise generating system provided a uniform 
sound pressure level equal to 80 dB(A) on the left, exterior side of the bus.  The 
engine and all accessories were switched off and all openings including doors 
and windows were closed.  This test was performed at the LTI Test Track 
Facility. 

2. The bus was accelerated at full throttle from a standing start to 35 mph on a level 
pavement.  All openings were closed and all accessories were operating during 
the test.  This test was performed on the track at the LTI Test Track Facility.

3. The bus was operated at various speeds from 0 to 55 mph with and without the 
air conditioning and accessories on.  Any audible vibration or rattles were noted.
This test was performed on the test segment between the LTI Test Track and the 
Bus Testing Center. 

All tests were performed in an area free from extraneous sound-making sources or 
reflecting surfaces.  The ambient sound level as well as the surrounding weather 
conditions were recorded in the test data.

7.1-III.  DISCUSSION

For the first part, the overall average of the six measurements was 49.4 dB(A);
ranging from 48.0 dB(A) at the rear passenger seats to 50.7 dB(A) at the driver’s seat.
The interior ambient noise level for this test was less than 30 dB(A).        

For the second part, the interior noise level ranged from 71.5 dB(A) at the middle 
passenger seats to 75.8 dB(A) at the driver’s seat. The overall average was 73.1
dB(A).  The interior ambient noise level for this test was less than 30 dB(A).

No vibrations or rattles were noted during the third part of this test. This bus passed 
this section of the test.
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INTERIOR NOISE TEST DATA FORM
Test Condition 1:  80 dB(A) Stationary White Noise

Page 1 of 3

Bus Number: 2020-05 Date: 12/15/2020

Personnel: S.R., E.D., E.L. & T.G..

Temperature (°F): 34 Humidity (%): 44

Wind Speed (mph): 7 Wind Direction: NNW

Barometric Pressure (inHg): 30.29   

Interior Ambient 
Noise Level dB(A): less than 30

Exterior Ambient 
Noise Level dB(A): 41.3

Microphone Height During Testing (in): 45.5

Reading Location Measured Sound Level dB(A)

Driver's Seat 50.7

Front Passenger Seats 49.5

In Line with Front Speaker 49.1

In Line with Middle Speaker 49.9

In Line with Rear Speaker 49.4

Rear Passenger Seats 48.0

Comments: None noted.
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INTERIOR NOISE TEST DATA FORM 
Test Condition 2:  0 to 35 mph Acceleration Test

Page 2 of 3

Bus Number: 2020-05 Date: 12/10/2020

Personnel: S.R., E.L. & T.G.

Temperature (°F): 43 Humidity (%): 60

Wind Speed (mph): 3 Wind Direction: WNW

Barometric Pressure (inHg): 30.13   

Interior Ambient 
Noise Level dB(A): less than 30

Exterior Ambient 
Noise Level dB(A): 40.3

Microphone Height During Testing (in): 45.5

Reading Location Measured Sound Level dB(A)

Driver’s Seat 75.8

Front Passenger Seats 73.0

Middle Passenger Seats 71.5

Rear Passenger Seats 72.1  

Comments: None noted.
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INTERIOR NOISE TEST DATA FORM
Test Condition 3:  Audible Vibration Test

Page 3 of 3

Bus Number: 2020-05 Date: 12/10/2020

Personnel: S.R. & E.L.

Temperature (°F): 45

Describe the following possible sources of noise and give the relative location on the 
bus. 

Source of Noise Location Description of Noise

Engine and Accessories N/A N/A

Windows and Doors Front/ Rear Entry Road Noise

Seats and Wheelchair lifts N/A N/A

Other N/A N/A

Comment on any other vibration or noise source which may have occurred 

that is not described above: None noted.

Comments: More than usual road noise at highway speed, 65 mph. inside the bus.
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7.1 INTERIOR NOISE TEST

TEST BUS SET-UP FOR 80 dB(A)
INTERIOR NOISE TEST
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7.2 EXTERIOR NOISE TESTS

7.2-I. TEST OBJECTIVE

The objective of this test is to record exterior noise levels when a bus is operated 
under various conditions.

7.2-II.  TEST DESCRIPTION

In the exterior noise tests, the bus was operated at a SLW in three different 
conditions using a smooth, straight and level roadway:

1. Accelerating at full throttle from a constant speed starting from 35 mph. 

2. Accelerating at full throttle from standstill.

3. Stationary, with the engine at low idle, high idle, and wide-open throttle, 
where applicable. In addition, the bus was tested with and without the air 
conditioning operating.  

The test site is at the Larson Transportation Institute Test Track and the test 
procedures were performed in accordance with SAE Standards SAE J366b, Exterior 
Sound Level for Heavy Trucks and Buses. The test site is an open space free of large 
reflecting surfaces.  A noise meter placed at a specified location outside the bus was
used to measure the noise level.

During the test, special attention was paid to:

1. The test site characteristics regarding parked vehicles, signboards, buildings, 
or other sound-reflecting surfaces

2. Proper usage of all test equipment including set-up and calibration
3. The ambient sound level

7.2-III.  DISCUSSION

The Exterior Noise Test determines the noise level generated by the vehicle under 
different driving conditions and at stationary low and high idle, with and without air 
conditioning and accessories operating.  The test site is a large, level, bituminous paved 
area with no reflecting surfaces nearby.

With an outside ambient noise level of 38.0 dB(A), the average of the two highest 
readings obtained while accelerating from a constant speed was 65.8 dB(A) on the right 
side and 65.8 dB(A) on the left side.
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When accelerating from a standstill with an exterior ambient noise level of 42.1
dB(A), the average of the two highest readings obtained were 62.5 dB(A) on the right 
side and 62.3 dB(A) on the left side.

With the vehicle stationary and the engine, accessories, and air conditioning on, 
the measurements averaged 41.7 dB(A) at low idle. With the accessories and air 
conditioning off, the readings averaged 40.9 dB(A) at low idle.  The exterior ambient 
noise level measured during this test was 41.4 dB(A). This bus passed this section of 
the test. 
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Constant Speed

Page 1 of 3

Bus Number: 2020-05 Date: 12/10/2020

Personnel: S.R., E.L. & T.G.

Temperature (°F): 40 Humidity (%): 61

Wind Speed (mph): 5 Wind Direction: WNW

Barometric Pressure (inHg): 30.15   

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: 

Initial Sound Level Meter Calibration: 94.0 dB(A)

Exterior Ambient Noise Level:     38.0 dB(A)

Accelerating from Constant Speed
Curb (Right) Side

Accelerating from Constant Speed
Street (Left) Side

Run # Measured Noise 
Level dB(A)

Run # Measured Noise Level 
dB(A)

1 65.7 1 64.8

2 62.1 2 65.7

3 62.9 3 65.8

4 65.8 4 N/A

5 65.6 5 N/A

6 N/A 6 N/A

7 N/A 7 N/A

8 N/A 8 N/A

9 N/A 9 N/A

10 N/A 10 N/A

Average of two highest actual
noise levels =  65.8 dB(A)

Average of two highest actual
noise levels =   65.8 dB(A) 

Final Sound Level Meter Calibration Check:    94.0 dB(A) 

Comments: None noted.
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Standstill

Page 2 of 3

Bus Number: 2020-05 Date: 12/10/2020

Personnel: S.R., E.L. & T.G.

Temperature (°F): 40 Humidity (%): 62

Wind Speed (mph): 6 Wind Direction: W

Barometric Pressure (inHg): 30.15

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient 
temperature is between 30°F and 90°F: 

Initial Sound Level Meter Calibration: 94.0 dB(A)

Exterior Ambient Noise Level: 42.1dB(A)

Accelerating from Standstill
Curb (Right) Side

Accelerating from Standstill
Street (Left) Side

Run # Measured Noise 
Level dB(A)

Run # Measured
Noise Level

dB(A)

1 62.9 1 61.9

2 62.1 2 62.7

3 N/A 3 N/A

4 N/A 4 N/A

5 N/A 5 N/A

6 N/A 6 N/A

7 N/A 7 N/A

8 N/A 8 N/A

9 N/A 9 N/A

10 N/A 10 N/A

Average of two highest actual noise 
levels = 62.5 dB(A)

Average of two highest actual noise 
levels = 62.3 dB(A) 

Final Sound Level Meter Calibration Check: 94.0 dB(A)  

Comments: None noted.
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EXTERIOR NOISE TEST DATA FORM
Stationary

           Page 3 of 3

Bus Number: 2020-05 Date: 12/10/2020

Personnel: S.R., E.L. & T.G.

Temperature (°F): 41 Humidity (%): 62

Wind Speed (mph): 8 Wind Direction: W

Barometric Pressure (inHg): 30.15

Initial Sound Level Meter Calibration: 94.0 dB(A)

Exterior Ambient Noise Level: 41.4 dB(A)

Air Conditioning ON

Throttle Position Engine RPM
Curb (Right) Side

dB(A)
Street (Left) Side

dB(A)

Measured Measured

Low Idle N/A 42.3 41.1

High Idle N/A N/A N/A

Wide Open Throttle N/A N/A N/A

Air Conditioning OFF

Throttle Position Engine RPM
Curb (Right) Side

dB(A)
Street (Left) Side

dB(A)

Measured Measured

Low Idle N/A 41.1 40.7

High Idle N/A N/A N/A

Wide Open Throttle N/A N/A N/A

Final Sound Level Meter Calibration Check:   94.0 dB(A)  

Comments: No high-idle or wide-open throttle available on this test vehicle.

Fully battery/electric powered.
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7.2 EXTERIOR NOISE TESTS

TEST BUS UNDERGOING EXTERIOR NOISE TESTING 



SYSTEM SAFETY PROVISIONS

FMVSS REGULATIONS

The LOW FLOOR heavy-duty transit vehicles proposed for this procurement comply 
with the FEDERAL MOTOR VEHICLE SAFETY STANDARDS (FMVSS) that govern 
design, construction, performance, and durability requirements for motor vehicles and 
regulated safety-related components, systems and design features.

The vehicles comply with Fire Safety Standard 302, Flammability of Interior Materials.

VEHICLE SAFETY

Side Impact Protection
The Low Floor vehicle model was tested for Crashworthiness, and the Crash Test 
Report along with photos and additional information, attached in this section.

The unique chassis platform of a GILLIG Low Floor consists of a stainless-steel
structure with integral side impact barriers. To buffer the potential danger to 
passengers, the chassis of the GILLIG Low Floor incorporates unique angled stainless-
steel protective side impact barriers. The force of an impending vehicle during a side 
impact incident is absorbed by these barriers and is directed downward and away from 
the passenger compartment.

Results of the side impact test are quite impressive. The impact of a 4,000-pound 
vehicle into the sidewall of the Low Floor bus deformed the sidewall by less than one 
half of an inch. This provided ample evidence to the strength of the side impact barriers. 
Repair of this side impact was completed in a very short time due to our quick-change
panels and gusseted structure. The repair cost was less than $1000.

The robust, integral side impact barrier has been designed to afford maximum collision 
security to passengers inside the low floor section of the bus. This fifteen inch high 
barrier also provides a significant structural element by equipping the center section of 
the frame with a sturdy perimeter.



SYSTEM SAFETY PROVISIONS

DRIVER’S SAFETY

For the driver’s safety, GILLIG provides a Stainless driver’s platform integrated into the 
bus chassis. This platform allows the driver to be protected from the typical accident 
strike zone. It also provides better driver visibility and allows the seated driver to be at a 
similar level as a passenger standing in the step well.

Stainless Steel Drivers Platform



SYSTEM SAFETY PROVISIONS

PASSENGER SAFETY

Roof Hatches
GILLIG provides roof hatches located in the front and rear of the bus. The roof hatches 
provide an exit for passengers in the event of an emergency. The roof hatches also 
provide for additional ventilation w/ option electric fan.

Emergency Roof Hatch



SYSTEM SAFETY PROVISIONS

Windows
Egress windows are located in the low floor passenger area of the bus. These windows 
are designed to open outward by pulling red handles located on each side of the 
window providing an exit for passengers in an emergency.

Emergency Exit Windows



SYSTEM SAFETY PROVISIONS

Rear (Exit) Door
GILLIG provides a Rear door in all size (30’, 35’ 40’) models of the Low Floor bus. The 
rear door provides for a quick and easy exit for passengers. In the event of an 
emergency, a manual door release is located next to the rear door. Passengers can 
remove the clear shield and pull the release lever which releases the door enabling 
easy exiting of the bus.

Rear (Exit) Door

Rear Door Emergency Release



SYSTEM SAFETY PROVISIONS

Fire Extinguisher and Reflective Triangles
For added safety, GILLIG provides a manual 5lb Fire Extinguisher and a Reflective 
Triangle Kit located behind the driver’s seat for easy accessibility.

Fire Extinguisher and Reflective Triangle Kit



SYSTEM SAFETY PROVISIONS

Lighting
To ensure passenger safety in low light situations, GILLIG provides LED lighting in the 
passenger area, at the doors as well the interior steps leading to the mezzanine level. 
Additionally, if optional floor risers are used, LED aisle lighting is provided for added 
safety.

Front door LED light Interior Step LED Light



SYSTEM SAFETY PROVISIONS

Interior Design
The GILLIG LOW FLOOR bus interior was designed to maximize accessibility allowing 
for safe, quick and easy boarding and alighting of passengers. Utilizing a 1:8 slope 
wheelchair ramp provides the safest and easiest access available in the industry for the 
mobility impaired. Our 36” opening between the front wheel housing allows for safe and 
easy access for all passengers. Spacious low floor area allows for seating to be 
arranged maximizing passenger movement easily and safely. Enhanced interior and 
aisle lighting provide greater passenger visibility.

GILLIG MAXIMIZES SAFETY THROUGH ACCESSIBILITY



SYSTEM SAFETY PROVISIONS

BULKHEAD FIRE PROTECTION

A galvanized steel engine compartment heat shield is bolted to the metal tube frame 
above the engine compartment to provide a mounting platform for the air conditioning 
unit and the inner bulkhead. The shield forms a protective barrier, shielding the AC 
system, which is mounted on top, from excess heat from the engine. Various holes are 
cut into the heat shield for component placement. UL classified polyurethane foam, 
available from GILLIG Parts, is used as a fire sealant on large openings on the heat 
shield panel where pipes, cables, and hoses pass through. This shield is not insulated 
and does not require maintenance.

The inner bulkhead consists of 3/4" thick plywood with sheets of 18-gauge steel 
laminated on the engine side and .05" aluminum laminated on the interior side. Air 
conditioning system controls are accessible through the hinged grille in the center of the 
bulkhead, and vent holes are cut into either side of the control access. The AC system
is attached to the bulkhead with bolts. Silicon fire sealant is used throughout the AC 
compartment and the engine compartment in small gaps and corners. One-inch thick 
baryfoil insulation is glued and clamped in place. Special fire-retardant stainless-steel
transition ducts are mounted with self-tapping screws to the vent holes to provide air 
flow into the bus.
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TRAINING OVERVIEW 
GILLIG wishes to advise the Commonwealth that all training programs presented by GILLIG 
instructors are individually tailored to be representative of the vehicle specifications and equipment 
supplied on the buses at the time of delivery.  These programs may also be modified further to meet 
the needs and/or time constraints of the customer at the preproduction meeting, if GILLIG is the 
successful bidder. 
 
GILLIG’s field service technicians and trainers are GILLIG employees with the experience and 
knowledge to provide the Authorized Users with training customized to your bus.  Operator and 
Maintenance orientation and familiarization training will be provided during the post-delivery 
inspection, which generally takes place within the week following delivery of the units to your location.  
This training will be customized to your buses, is provided in addition to the training requirements 
specified in the RFP and is provided at no additional cost.  As well, the field service technicians who 
perform the post-delivery inspection typically will work with the maintenance staff as they perform 
any necessary repairs in order to provide further training contemporaneously with the repair.   
 
More in-depth training will be scheduled and provided by GILLIG trainers on a mutually agreed upon 
schedule based upon the Authorized User’s needs.  These training classes are specified in the 
GILLIG bid and class descriptions are provided therein. However, as it is GILLIG’s desire to provide 
the best and most effective training for our customers, we encourage the Authorized User’s training 
coordinators to contact the GILLIG Training Department prior to the class start dates, to pass along 
any items or issues that you wish to be elaborated on, or items that need not be covered. This allows 
the trainer to further tailor the class to best meet the needs of the Authorized User’s personnel. 
 
GILLIG strives to go above and beyond all minimum requirements to ensure that we provide the best 
customer service in the industry. Providing the tailored training that our customers need to make 
them as efficient as possible is just another example of our commitment to this philosophy.  
 
The GILLIG proposal includes the training modules as outlined below.  
 

1. Operator Instruction – provided during PDI 
2. GILLIG will provide a complete set of Low Floor training video’s on USB 

 
Additional Training may be purchased separately and can be quoted upon request. 
 
Attached is our AVAILABLE OPTIONAL – TRAINING PROGRAM with additional information on 
training that is available.  
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EXECUTIVE DIRECTOR, CUSTOMER CARE 
Victor Doran 
 
REGIONAL SERVICE MANAGERS 
Eric Ocampo 
Mark Bittner  
Thomas Seymour 
 
WARRANTY MANAGER 
Michelle Tejeras 
 
TECHNICAL SERVICE ADVISOR 
Bo Vongamath 
 
TECHNICAL TRAINERS     BASED 
Russ Ando      Seattle, WA 
Lyle Archambeau**     St. Paul, MN  
Blaine Fagel      Charlotte, NC 
Kevin Hardesty     Columbus, OH 
 
FIELD SERVICE REPRESENTATIVES * BASED 
Cody Campeau     St. Paul, MN 
Max Camper      Columbus, OH 
Jason Fairclough*     Salt Lake City, UT 
Jose Garcia      San Francisco, CA 
Armando Garibay     Southern California 
Matthew Gerbasi     Lowell, MA 
Thomas Johnson     Phoenix, AZ    
Scott Kovaly      Pittsburgh, PA 
Tim Lopez      San Francisco, CA 
William Lovelady     Jackson, TN 
Sam Nicoara      Atlanta, GA 
Paul Oden, Jr.     Cincinnati, OH 
Joe Rhea*      Dallas, TX 
Ken Riley      Charlotte, NC  
Richard Salas*     San Francisco, CA 
Steven Sayne*     Seattle, WA 
Jason Schwalbert     Phoenix, AZ 
Matthew Sharp      San Antonio, TX 
Sang Tran*      Los Angeles, CA 
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FIELD SERVICE & WARRANTY    Phone - 800-735-1500 

Fax- 510-785-1348 
Victor Doran Exec.Director, Customer Care victor.doran@gillig.com 
Eric Ocampo Regional Service Manager  eocampo@gillig.com (call to schedule training) 
Mark Bittner Regional Service Manager  mark.bittner@gillig.com 
Thomas Seymour Regional Service Manager  Thomas.seymour@gillig.com 
Michelle Tejeras Warranty Manager    michelle.tejeras@gillig.com 
Branden Andersen Supervisor Service Engineering branden.andersen@gillig.com 
Steve Finley Field Service Engineer  steve.finley@gillig.com 
Johnny Phothipanya Warranty Processing Specialist johnny.phothipanya@gillig.com 
Bo Vongamath Technical Advisor Warranty  bo.vongamath@gillig.com 
Dominic Nava Parts Specialist   dominic.nava@gillig.com 
Field Service Customer Care Coordinator  FieldService@gillig.com 
Warranty Claims Warranty Admin   WarrantyClaims@gillig.com 
Warranty Parts  Parts Specialist   WarrantyParts@gillig.com 
Kristina Aldana Administrative Assistant  kristina.aldana@gillig.com 
Jacqueline Hernandez Customer Care Admin  jacqueline.hernandez@gillig.com 
 
 
Training instructors employed by GILLIG are fully qualified service personnel with extensive “hands 
on” experience on our coaches. They have been trained in all phases of coach repair including, but 
not limited to major component replacement and repair, electrical troubleshooting, suspension and 
frame repair as well as repair of all ancillary components and systems. 
 
 
* Performs pre-delivery service at the customer site, as well as ongoing field product support 
services. 
** ASE Certified Mechanic 
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FIELD SERVICE QUALIFICATIONS 
 
VICTOR DORAN - Executive Director, Customer Care  
Victor is responsible for all areas of Field Service, Warranty, Customer Acceptance, and coordinates 
the efforts of the entire department.  Victor utilizes his many years of experience with heavy-duty 
motor vehicle production to lead a team of more than 30 on site and field-based representatives 
ensuring 100% customer satisfaction. Victor earned a Bachelor of Science in Mechanical 
Engineering Technology from Kent State University in Ohio. 
 
ERIC OCAMPO – Service Manager 
Eric has been with GILLIG since January 1987.  He came to GILLIG from A.C. Transit where he 
worked for 2 ½ years involved in special projects.  He has 1 year in R.O.C. diesel technology and 
electrical and 5 years as an automotive technician.  He also received training on DDEC, Allison, Lift-
U wheelchair lifts and Luminator destination signs for troubleshooting and repair.  Eric spent 10 years 
as a Field Service Representative and was a Field Service Trainer from 1996-2013.  In April 2002, 
he completed training with Cummins I.S.L. troubleshooting and familiarization, and in November 
2004, he completed training with Allison Hybrid electric drives.  Since 1999, he has received 
numerous extensive training classes from I.O. Controls Multiplex Systems covering the T-1, T-2, G-
3 and the latest G-4 systems. In 2013, he became the Warranty Administrator. 
 
MARK BITTNER – Regional Service Manager 
Mark joined our GILLIG family in 2019. He brings extensive knowledge and experience in transit bus 
maintenance and troubleshooting. He grew up in Pittsburgh, PA and is a graduate of Steel Center 
Technical School and Ohio Diesel Technical Institute. He began his career in 1986 with a Pittsburgh 
based Detroit Diesel Allison distributor. There he served in troubleshooting, repair and overhaul of 
all Detroit Diesel Allison Propulsion systems. From 1993 through 2018 Mark worked for the Port 
Authority of Allegheny County in Pittsburgh, PA. There he performed all aspects of transit bus 
maintenance, troubleshooting and repairs. While there he became a bus maintenance technical 
trainer and developed many vehicle maintenance, overhaul programs and provided technical 
support. Since 2005 Mark has been working with GILLIG busses at the Pittsburgh Port Authority of 
Allegheny County. Mark also enjoyed owning a business in Pittsburgh, PA with his two sons where 
they design and build racing engines and offer field service repairs for a diesel propulsion systems. 
Mark and his family now reside in the Florida. 
 
THOMAS SEYMOUR – Regional Service Manager 
Tom has been with GILLIG since November of 2018. Prior to joining GILLIG, he worked at the 
Kansas City Area Transportation Authority. He spent 13 years as a Class A Mechanic, and 1 year 
as the Maintenance trainer. He has multiple ASE certifications, HVAC Type II certification, and is a 
Certified CNG fuel Cylinder and Systems inspector. He holds a Class A CDL w/passenger 
endorsement. He has been trained on Voith transmissions, Allison transmissions, Cummins 
engines, Agility fuel systems, Lift-U, Thermo King Intelligaire I & II, Dinex T2/G3/&G4, J1939, and 
Amerex fire suppression. He has competed and won multiple awards at the APTA International Bus 
Roadeo. 
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MICHELLE TEJERAS – Warranty Manager 
Michelle has been with GILLIG since March 2022. She comes from a Manufacturing and 
Distribution industry primarily in the Customer Support and Service Operations Arenas.  Michelle 
has many years of experience in Warranty Operations Management. She has also been 
instrumental in the implementation of many major system installations including a Warranty 
Operations system, a Contact Management (CRM) System, and a Dealer Management System. 
 
RUSS ANDO - Trainer 
Russ resides in Washington State and covers the Pacific Northwest Region.  Russ Joined GILLIG 
in March 2001 and worked in several areas on the production line, including line foreman.  In July 
2002, Russ joined the Field Service Department.  He has done classic auto restoration since 1979 
and has completed several body-off, frame-up restorations.  Along with his knowledge of mechanics 
and hands on approach to his job, he earned a BFA with honors in illustration from California College 
of Arts and Crafts. 
 
LYLE ARCHAMBEAU – Trainer  
Lyle lives in St. Paul, MN and covers the Midwest region.  He has been employed at GILLIG since 
1989.  He has three years’ experience in Heavy vehicle Maintenance while stationed in the U.S. 
Army.  Also, Lyle has five years’ experience in the Automotive Maintenance Industry.  He is ASE 
Certified in Auto Electric, Brakes, Suspension, Engine Performance and Engine Rebuilding.  He has 
attended classes at Auto tech for Air Conditioning, and Engine Electronics Controls and Diagnosing. 
 
BLAINE FAGEL – Trainer 
Blaine joined GILLIG as an FSR in 2006 and moved to Trainer in 2010. He began in the trucking 
industry in 1990. He has been in the transit industry since 1995.  He has fueled trucks/buses and 
performed preventative maintenance.  He has also been a technician, union officer, shop supervisor, 
technical spec writer and QA officer.  He worked for Lynx Orlando from 1995-2003 and Charlotte 
CATS from 2003-2006.  He has been ASE Certified for heavy truck steering and suspension, A/C 
refrigerant recovery and recycle, as well as for bus/truck air brakes.  Blaine is also a Type I & II 
Certified A/C Technician.  He has taken many classes for electrical, preventative maintenance, 
suspension, hydraulics, brakes, A/C, wheelchair lift (Lift-U), Cummins, Detroit Diesel, Allison, 
Amerex as well as many managerial courses in people skills, time management, computer software 
for transit specific products, Excel, Word, Outlook, Adobe Professional, and PowerPoint. 
 
KEVIN HARDESTY – Trainer 
Kevin has been a technical coach trainer since 1987.  He has been a field service trainer for GILLIG 
since 2005.  Prior to being employed as a field service trainer for GILLIG, Kevin operated his own 
technical training company for 9 years.  Kevin started as a technical trainer for the Flxible Corporation 
in 1987.  He also spent 2 years at the Central Ohio Transit Authority as the Training Supervisor.  
During his time at these positions, he has performed technical writing and created numerous training 
classes using PowerPoint software.   His other duties have included various field service tasks as 
required. 
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CODY CAMPEAU – Field Service Representative  
Cody lives in New Richmond, WI and covers the Midwest region, he joined the GILLIG family in 2019 
after working as a contractor for GILLIG since 2010. During that time he gained experience from 
many hands on repairs and projects he was involved with.  
 
MAX CAMPER – Field Service Representative 
Max joined GILLIG in July 2022.  He came from the Central Ohio Transit Authority where he spent 
nearly 30 years as a Diesel and Hybrid Technician, Supervisor, Warranty Compliance Coordinator 
and Senior Technical Trainer.  Max started his career in the United States Army, receiving training 
in the United States Army Ordnance Center and School, Track Vehicle Repair.  Max has participated 
in the APTA International Bus Roadeo and holds a Class B CDL with passenger endorsement.  He 
is a certified CNG Fuel System Inspector, obtained his Universal 608 and has received factory 
training from Cummins, Detroit Diesel, International, Bendix, TK and more. Max is located in 
Columbus, OH. 
 
JASON FAIRCLOUGH – Senior Field Service Representative 
Jason has been employed with GILLIG since March 2001. He has 3 years’ experience as a Quality 
Engineering Technician for Nova Bus Inc. Where he had taken several classes: Kizan, Metrology, 
Paint and Body. Jason also has a certificate from the National Fire Academy, for Hazardous 
Materials Incident Analysis, Hydraulics and Fluidics. While at GILLIG, Jason has taken classes in 
I/O, Air Systems, Allison Electric Drive, and Service Training. In addition, Jason has been building 
and racing vehicles since 1989. 
 
JOSE GARCIA - Field Service Representative 
Jose joined GILLIG in the Production Department in 2015. He started in second shift and became a 
lead after four months. After one year, he moved to first shift labor pool and worked various 
departments before joining Field Service. Before GILLIG, Jose worked for 15 years as an auto 
mechanic. He started as a lube mechanic as a tech 1, then became a tech 4 master mechanic. He 
attended De Anza College and completed the automotive program.  He also completed 3 ASE 
certified tests. 
 
SCOTT KOVALY – Field Service Representative 
Scott was born and raised in Pittsburgh PA where he currently live with his wife, son and daughter. 
He graduated from Rosedale Technical College in 1988. After Rosedale he worked for GM, VW 
and Ford as the transmission and drive-ability specialist until 1994. He began his transit career with 
the Port Authority of Allegheny County in 1993 where he held various positions to include, hourly 
technician, materials control specialist, maintenance technical trainer, assistant manager of 
maintenance, manager of maintenance and bus procurement specialist. Scott holds ASE Master 
Technician status in Transit, Automotive and Heavy disciplines. He joined the GILLIG family in 
October of 2019 with the Field Service Department. 
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TIMOTHY LOPEZ – Field Service Representative 
Tim has been employed with GILLIG since January 2007. He worked in Labor Pool for five years 
and three years in Ready Row.  Two of the three years in Ready Row he obtained his Commercial 
Driving License. While working in Ready Row he took customers on test drives on their new buses 
and explained the functionality of the bus.  He studied Automotive Maintenance and Repair along 
with Machine Shop in High School Regional Occupation Center (R.O.C.).  He received an Associate 
of Occupational Studies degree from Universal Technical Institute.   
 
SAMUEL MAC NICOARA - Field Service Representative 
Sam was born in Romania and immigrated to the US in 1980. In 1994, he graduated Sierra Academy 
of Aeronautics in Oakland, CA and received an aeronautical degree in Airframe & Powerplant as 
well as flight engineering. He applied his training in the aviation field and helped expand a 
superconducting magnet fabricating plant that he managed for over 10 years. In 2014, he joined 
GILLIG and worked as a troubleshooter in the Electrical Department. In 2016, he joined Field Service 
as a field service representative, servicing customers nationwide. 
 
PAUL ODEN, JR. – Field Service Representative 
Paul has in-depth experience working on GILLIG buses. For 19 years, he has served as a mechanic 
for the South Western Ohio Regional Transit Authority in Cincinnati, maintaining GILLIG buses and 
Cummins powertrains. He particularly enjoyed working on schematics and using his problem-solving 
skills. Paul joined GILLIG in October of 2019. 
 
JOE RHEA - Senior Field Service Representative 
Joe has been employed with GILLIG since 1988 and has had training in Voith, Transmission 
troubleshooting, & Lift-U Wheelchair lifts and Luminator Electric Destination Signs.  He has also 
attended training classes by the GILLIG trainer in the Electrical System, Air System and Hydraulic 
systems on the GILLIG buses.  Joe lives in Central Texas and covers the Southern Region. 
 
RICHARD SALAS – Senior Field Service Representative 
Richard has been employed with GILLIG since 1998. He worked in Labor Pool for one year and 
worked 4 years as a Working Foreman in in the Trim department. He was also the Working Foreman 
for the Maintenance Department on 3rd shift. He has attended training courses for the Dinex and Air 
systems. He is based out of the San Francisco area. 
 
STEVEN SAYNE – Field Service Representative 
Steven has been employed with GILLIG since June 2003. He worked with 1st shift Maintenance 
Department for 3 years. He was also the Working Foreman for the Maintenance Department on 2nd 
shift for 5 years. He has 10+ years of automotive and machine service and repair experience. He 
also has 10+ years of electrical and electronics service and repair experience. He has attended 
training courses for the Dinex and Air systems. He resides in Washington State and covers the 
Pacific Northwest Region. 
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JASON SCHWALBERT – Field Service Representative 
Jason has been employed with GILLIG since December of 2017. Prior to that, he worked in the 
Phoenix Transit System for over 17 years as a Project Lead performing duties ranging from Transit 
Bus Maintenance to Shop Management. Jason has accumulated many Certifications and Licensing 
over the years including 3 ASE Master Certifications, Both A/C Section 608 Universal, & Section 609 
certifications, and a Class B CDL w/Passenger Endorsement. He has earned an Associate Degree 
in Automotive, Diesel, and Industrial Technologies from Universal Technical Institute. Jason lives 
just outside Phoenix in Goodyear AZ. 
 
SANG TRAN – Senior Field Service Representative 
Sang joined GILLIG in March 1997. He first started out in Dept. 04 for a few months then transferred 
to the Labor Pool in late 1998. For the following years, he worked throughout most departments, and 
spent most of his time in Dept. 03 (Electrical), performing work duties such as front dash 
harnesses/main electrical panel installations, engine power trouble shooting for buses to start before 
they get into Rack area (Dept.09). In mid-2001, Sang became a Field Service Representative and 
relocated to Fairfax County in State of Virginia. During his service years, he had attended training 
courses for Dinex and Air Systems. Before joining GILLIG, Sang worked for Morehouse Foods Co. 
in Emeryville, CA as a lead machinist and oversaw the high volume of bottling, labeling, capping 
machines, and performed electrical trouble shooting problems as required. Upon CNG market 
demand in Southern California, Sang lives in Orange County, CA in and covers the Pacific Southwest 
region. 
 
BO VONGAMATH – Technical Service Advisor 
Bo has been with GILLIG since January of 1999.  He worked 2 years in the Labor Pool, 3 years in 
the Electrical Department and 4 years as a Quality Inspector in the Field Service Department. He 
also received training on Allison Electric Drive, Certified ASE Refrigerant Recovery and Recycling. 
Before GILLIG, Bo worked at Chuck E. Cheese as their Electronic Technician for 10 years.  
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AVAILABLE OPTIONAL - TRAINING PROGRAM 
 
 

All training programs presented by GILLIG are individually tailored to be representative of the 
vehicle specifications and equipment supplied on the buses at the time of delivery. These 
programs may also be modified further to meet the needs and/or time constraints of the customer 
at the pre-production meeting. GILLIG’s training program is designed to instruct your 
transportation and maintenance personnel in the proper methods of operating, maintaining, and 
servicing the buses. Your training program has been specifically addressed in the appropriate 
section of this proposal and we are certain it will exceed your expectations. 
 
Our training programs have been well accepted by other transit agencies as described in the 
attached customer testimonials. 
 
You will also note that our technical trainers have extensive Mechanical Maintenance experience 
and hold numerous training certifications. 
 
To further aid in the training of your maintenance group, GILLIG will supply a set of bus training 
DVD’s. 
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GILLIG FIELD SERVICE TRAINING PROGRAM 
 

OBJECTIVE: 
 
Our training programs are specifically designed to acquaint our customers with their new 
GILLIG transit bus and to ensure their understanding for proper operation, maintenance, 
diagnosis and repair of their coach, which employs the latest in “state of the art” bus technology. 

 
These programs will help our customers maximize the potential of the GILLIG transit bus 
throughout its life. 

 
All training programs presented by GILLIG instructors are individually tailored to be 
representative of the vehicle specifications and equipment supplied on the buses at the time of 
delivery. These programs may also be modified further to meet the needs and/or time 
constraints of the customer. 

 
PROGRAM PLAN: 

 
The basic programs shall be presented as follows: 

 
 Operator Instruction (Including Battery Electric Bus If Equipped) 
 Maintenance Department General Vehicle Orientation 
 Air Systems and Brake 
 Basic Bus Electrical System 
 Multiplex Electrical System 
 CNG System 
 Hydraulic System 
 EFAN System 
 Allison Hybrid Familiarization 
 BAE hybrid Familiarization 
 Gillig Battery Electric Bus Safety & Familiarization 
 Gillig Emissions 
 Entrance/Exit Door Systems 
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TRAINING PROGRAM 
 

OPERATOR INSTRUCTIONS: 
 

This class will take approximately four hours and class size should not exceed six drivers. This 
is a “hands-on” program to familiarize the driver in the proper operation of the GILLIG transit bus 
and requires that a coach be made available by the customer for this instruction. Topics included 
in this program are: 
 

A. Seat and Seat Belt Operation and Adjustments 
 

B. Steering Column Adjustments 
 

C. Switches and Controls 
1. Location 
2. Proper Operation 
3. Function 

 
D. Instrumentation and Warning Lights 

 
E. Entrance and Exit Door Operation 

 
F. Wheelchair Ramp Operations 

1. Safety Precautions 
 

G. Brake Interlock 
1. Safety Precautions 

 
H. Speed Switch Circuit 

1. Verbal Explanation 
2. Demonstration 
3. Safety Precautions 

 
I. Engine Protection System 

1. Controlling Functions 
2. Shut Down Sequence 
3. E.P.M. Override 

a. Purpose 
b. Proper Usage 

 
J. Gillig Battery Electric Bus Operation if Equipped 
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MAINTENANCE DEPARTMENT GENERAL VEHICLE ORIENTATION 
 

OBJECTIVE: 
 
This is an on-vehicle instruction program to acquaint the mechanic with the operational aspects 
of the GILLIG transit bus, as well as the components employed in its operation and their 
locations. It also provides brief explanations and demonstrations of how and when various 
systems interface with each other. These explanations and demonstrations are designed to 
provide the mechanic with a better understanding of the system logic employed and ultimately 
result in more rapid and accurate diagnosis and repair. Other areas covered in this orientation 
program are maintenance items and can be tailored for in-depth instruction on the door system, 
hydraulic system, steering system, Hybrid Drives, CNG and suspension systems. 

 
This class will take approximately eight hours to complete with a maximum class size of twelve 
mechanics. A coach must be made available for this instruction by the customer. Please be 
aware that any identified system can be expanded on and discussed more in- depth in 
subsequent classes. Topics included in this program are: 

 
A. Seat and Seat Belt Operation and Adjustments 

 
B. Steering Column 

1. Adjustments 
2. Maintenance 

 
C. Switches and Controls 

1. Location 
2. Proper Operation 
3. Function 
4. System Interfacing 
5. Diagnostic Tips on the More Complex Systems 

 
D. Instrumentation and Warning Lights 

 
E. Engine Protection System 

1. Controlling Functions 
2. Shut Down Sequence 
3. E.P.M. Override 

a. Purpose 
b. Proper Usage 
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F. Brake Interlock 
1. Components 
2. Operational Description 
3. Explanation of Circuits that Apply Interlock 
4. Interlock Air Pressure Adjustment 
5. Override 
6. Safety Precautions 

 
G. Under 3 MPH Speed Switch Circuit 

1. Operational Description 
2. Diagnosis of Circuit 
3. Safety Precautions 

 
H. Wheelchair Ramp 

1. Components and Component Location 
2. Operation 
3. Safety Device 
4. Safety Precautions 

 
I. Entrance Door 

1. Components and Component Location 
2. Operation 
3. Door Panel Adjustment 
4. Door Motor Adjustments 
5. Proximity Switch Adjustments 

 
J. Exit Door 

1. Components and Component Location 
2. Operation 
3. Door Panel Adjustments 
4. Door Motor Adjustments 
5. Micro/Proximity Switch Adjustments 

 
K. Compartment by Compartment Tour of Bus 

1. Components and Component Location 
2. Operational Descriptions of Systems Viewed 
3. Maintenance Information 
4. Diagnostic Tips and Test Procedures 
5. Safety Precautions 

 
L. Vanner Equalizers 

1. Component Location 
2. Operational Description 
3. Test Procedures 
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M. Hydraulic System 
1. Component and Component Location 
2. Description of Components and Maintenance Required 
3. Explanation of Fan Drive Circuit and Its Function 
4. Explanation of Steering Circuit and Its Function 
5. Presentation of Flow and Pressure Specifications for Fan Drive and 

Steering Circuits 
6. Description and Explanation of Test Equipment Needed to Properly 

Diagnose Hydraulic System Problems 
7. Safety Precautions 

 
N. EFAN System (If equipped) 

1. Individual Fan Location and Function 
2. Location and Function of the EFAN Controller 
3. Use of EFAN Controller LED’s for Diagnostics 
4. Location and Function of EFAN Fuses Panel 
5. Reverse Fan Operation 
6. Safety Precautions 

 
O. Fire Alarm System 

1. Components and Component Location 
2. Operational Description 
3. Test Procedures 

 
P. Steering and Front Suspension 

1. Explanation of Front Ride Height Adjustment and Specifications 
2. Explanation of Adjustment Points for Front End Alignment 
3. Explanation of Front Shock Absorber 
4. Explanation of Steering and Suspension Maintenance Requirements 

 
Q. Rear Suspension 

1. Components and Component Location 
2. Discuss Inspection of Welds 
3. Discuss Inspection of Suspension Components 
4. Discuss Bushing Wear and Bushing Replacement 
5. Explanation of Rear Ride Height Adjustment and Specifications 
6. Explanation of Adjustment Points for Rear End Alignment 

 
R. Engine Cooling System 

1. Components and Component Location 
2. Explanation of Cooling System Maintenance Requirements 
3. Safety Precautions 
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S. Hybrid Drive System 
1. System Components and Component Location 
2. Drive System Theory of Operation 
3. Drive System Component Interface 
4. High Voltage Safety 

 
T. CNG System (Compressed Natural Gas). (If equipped) 

1. CNG Components and Location 
2. Roof Mounted Tanks, Lines and PRD’s 
3. Fill Panel Components 
4. Fueling/Defueling Procedures 
5. CNG Safety 

 
U, Gillig Battery Electric Bus (If Equipped) 

1. System Components and Component Location 
2. Drive System Theory of Operation 
3. High Voltage Safety 
4, LOTO Discussion 

 
 

AIR SYSTEM AND BRAKES: 
 

SCOPE: 
 
This is a sixteen hour program of which approximately the first thirteen hours of instruction will 
take place in a classroom setting utilizing a color coded air system drawing projected from a 
laptop with a projector. Each student will have a copy of the drawing and a detailed power point 
handout to follow along through the air system circuits. The remaining time will be spent applying 
the classroom information to the vehicle in “hands-on” tests and adjustments. 
 
The customer shall make available a suitable room for training that is appropriately equipped, 
keeping in mind the class size shall not exceed twelve mechanics, and a bus for the last segment 
of the training program. 
 
OBJECTIVE: 
 
This program will focus primarily on providing the mechanic with a better understanding of the 
air system, its components, and their operation under various operating conditions. The class 
participants accomplish this by viewing and following along with the colored air flow charts for 
normal brake operation, brake operation with loss of primary air, brake operation with loss of 
secondary air, brake interlock, and anti- compounding circuits to facilitate diagnosis of air leaks. 
Presentation of a comprehensive systematic air system test procedure will also be included in 
this program. The air flow charts, when used in conjunction with these air system tests, will aid 
the mechanic in determining if the components in the air and braking systems are operating 
properly and may also be used as a tool in the diagnosis and isolation of a problem or air leak 
in the system. 
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The secondary focus of this program is on the mechanical aspects of the braking system such 
as but not limited to the operational principles of the Haldex slack adjuster, initial set up and 
adjustments of the Haldex slack adjuster, maximum push rod travel, and push rod angles, air 
dryer operation and compressor troubleshooting. Additional topics will be covered upon request 
by the customer based on their particular need or desire. ABS and Traction control systems will 
also be discussed. 
 
Brief overview of disc brake system including wheel end overview and differences to air system. 
 
 

BASIC BUS ELECTRICAL SYSTEM: 
 

SCOPE: 
 
This is a twenty-four hour program for a maximum of twelve mechanics. The program will take 
place in both the classroom setting utilizing the supplied power point handout and on the coach 
for practical application of the classroom material. The customer shall make available a suitable 
room for training that is appropriately equipped. The  customer will also make available for 
training the schematics for the bus that the class is training on. 

 
OBJECTIVE: 

 
This program is designed to help the mechanic utilize the GILLIG electrical diagrams and 
schematics to the fullest extent possible. This will promote a better understanding of the system 
logic, resulting in less time consuming and more accurate diagnosis. Topics included in this 
program are: 

 
A. Review of Basic Electrical Principles 

1. Use of Digital VOM 
2. Open Circuits 
3. Completed Circuits 
4. Shorted Circuits 

a. Dead Short 
b. Cross Short 

5. Series Battery Connections 
a. Results 
b. Benefits 

6. Parallel Battery Connections 
a. Results 
b. Benefits 

7. Series Circuits 
a. Benefits 

8. Parallel Circuits 
a. Benefits 

9. Voltage Drop 
a. Demonstration of How to Use Voltage Drop for Diagnostic 
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Purposes 
 

B. Relays Used in GILLIG busses 
1. Description of Internal Operation 
2. Symbols as Represented on Drawings 
3. Functional Diagrams 

 
C. Diodes 

1. Explanation of Operational Principles 
2. Uses 
3. Symbols and How to Determine Directional Flow 
4. Test Procedures 

 
D. Transistors 

1. PNP’s 
2. NPN’s 
3. Test Procedures 

 
E. General Electrical Symbols 

1. Fuses 
2. Circuit Breakers 
3. Resistors 

a. Fixed Resistors 
b. Variable Resistors 

4. Coils 
5. Normally Open Contacts 
6. Normally Closed Contacts 
7. Pressure Switches 

 
F. Information Supplied on GILLIG Electrical Diagrams 

1. Print Number 
2. Revision 
3. Part Numbers 
4. Torque Specifications 
5. Drawing Size 
6. Component Location 
7. Wiring Connector Locations 
8. Wiring Numbering System 
9. Wiring Color Coding 

 
G. Typical Electrical Diagrams or Schematics Used to Determine System Logic 

1. Battery Cables with Cut Off Switch 
a. For Charging System Diagnosis 
b. For Vanner Equalizer System Diagnostic 
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H. Typical Electrical Diagrams or Schematics Used to Determine System Logic (cont.) 
2. Ignition, Start, Fast Idle 

a. For Front Run Diagnosis 
b. For Rear Run Diagnosis 
c. For Fast Idle Diagnosis 

3. Wheelchair Ramp 
a. For Wheelchair Ramp Interface Diagnosis 

4. Kneeling 
a. For Kneeling Diagnosis 
b. For Raise Diagnosis 

5. Stop Request 
6. Fire Alarm 

a. For Engine Fan Circuit Diagnosis 
b. For Fire Alarm Diagnosis 

7. Rear Door 
a. For rear Door Operation Diagnosis 
b. For sensitive Edge Diagnosis 
c. For Door Alarm Diagnosis 

8. Interlock 
a. For Under 3 MPH Circuit Diagnosis 
b. For Interlock Diagnosis 

 
Different or additional circuits will be covered upon the customer’s request. 

 
 

MULTIPLEX ELECTRICAL SYSTEM G5 – FOR BATTERY ELECTRIC BUS 
 

SCOPE: 
 
This is a twenty-four hour program for a maximum of twelve technicians. The program will be 
split between a classroom setting and on the bus. The classroom portion will use the supplied 
handout and the specific vehicle schematics. Using a digital projector the instructor will cover 
the supplied handout. The customer shall make available a suitable room for training that is 
appropriately equipped. 
 
OBJECTIVE: 
 
This program is designed to help the technician utilize the GILLIG electrical schematics and 
ladder diagrams to the fullest extent possible. This will promote a better understanding of the 
system logic, resulting in less time consuming and more accurate diagnosis. Topics included in 
this program are: 
 

A. General Information Supplied in the Gillig Electrical Schematics 
1. Vehicle Identification Numbers and Bus (Fleet) Numbers 
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2. Safety Precautions 
3. Print Numbers 
4. Part Numbers 
5. Torque Specifications 
6. Welding Precautions 
7. Component Locations 
8. Wire Circuit Identification 
9. Power Cables and Wire Color Coding 
10. Different Types of Wire Connectors that Gillig uses 
11. Wire Connector Location Guide 

 
B. General Electrical Symbols Used in the Gillig Electrical Schematics 

1. Ground Symbols and How to Identify and their Locations on the bus 
2. Fuses and Locations of the Main Power Fuses 
3. Circuit Breakers, Circuit Breaker Numbers, and Locations 
4. Resistors 
5. Different Types of Switches (Toggle, Push Button, Rotary, Proximity, 

Pressure Type) 
6. Wire Connector Symbol and How to use the Information Provided Inside the 

Symbol 
7. Normally Open Contacts 
8. Normally Closes Contacts 
9. L.E.D. (Light Emitting Diode) Benefits and where we use them 
10. Diodes and Diode Pack – Test Procedures, Locations, Where Used 

 
C. Review of Basic Electrical Principles 

1. Open Circuits and How to Troubleshoot 
2. Shorted Circuits (Direct Short and Cross Short) and how to Troubleshoot 
3. Completed Circuits 
4. Series Battery Connections 
5. Results 
6. Benefits 
7. Parallel Battery Connections 
8. Results 
9. Benefits 
10. Series Circuits and their Benefits 
11. Parallel Circuits and their Benefits 
12. Voltage Drop Demonstrations to use for Diagnostic Purposes. 

 
D. Introduction to Multiplex 

1. What is and Why Multiplex 
2. Why Gillig uses Multiplexing Systems 
3. How Multiplex Works in a bus 
4. Benefits of having a Multiplex system 



BATTERY ELECTRIC BUS 

 
9/2020  

E. Coach Zone Concept 
1. Zone Layout 
2. Zone Function 
3. View of Each Zone 
4. Communication Process of each Zone 
5. Communication Harness and Location 
6. Diagnostic Fault Codes for Communication 

 
F. I/O Controls Corporation “Dinex” Components 

1. Power Management Module(PMS) 
2. High Speed Cell Network Control Module (D2) 
3. Main Bus Controller (MBC) 
4. Digital Input/Output Module (A1,B2,B3,B4,C1,D3,D4) 
5. 816 Modules 
6. 16/16 Modules 
7. Digital 32 Input Module (A2) 

 
G. I/O Controls Corporation “Dinex” Components (cont.) 

1. The “Smart” Indicator Light Bar (B1) 
2. Digital 24 Output Module (B5) if Applicable 
3. Multi-Function Display (MFD) 
4. Explanation of the module I.D.’s 
5. Explanation of each Different Colored L.E.D.’s on each Module 
6. Component Function and Location 
7. System Interface Using the Multiplex Inputs and Outputs Chart 

 
H. Ladder Logic Diagrams 

1. Why we use Ladder Logic Diagrams 
2. How to read a Ladder Logic Diagram 
3. How to use a Ladder Logic Diagram for Troubleshooting the System 

 
I. Electrical System Interface 

1. Multiplex System Power 
2. Starting System 
3. Charging System with Vanner Equalizer 
4. Tail and Marker Lights 
5. Turn Signals 
6. Kneeling System 
7. Wheelchair Ramp Power 
8. Fast Idle 
9. Brake and Throttle Interlock System 
10. Senders and Switches and Engine Shutdown System 

Different or Additional Circuits will be covered upon Customers Request. 
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J. J1939 Controller Area Network 
a. J1939 Theory 

 
b. Gateway Function 
c. Backbone Construction and Troubleshooting 
d. Stub and Extension Cable Troubleshooting 
e. Complete Network Troubleshooting 

 
K. Diagnostics and Troubleshooting 

1. Using the L.E.D.’s for Circuit Integrity 
2. Using the Ladder Logic Diagrams 
3. Using the Gillig Electrical Schematics 
4. Using the “Dinex” Diagnostic Tools 

a. G3-MK-TEST KIT 
b. G3-MK-ID-WRITER 
c. G3-MK-PROGRAM KIT 
d. Real Time Logic (RTML) 

5. Create Defects in the bus Multiplex Electrical Systems for the Technicians to 
Locate and Repair. 

 
 

HYDRAULIC SYSTEM: 
 

SCOPE: 
 
This is an eight hour program of which approximately the first four hours of instruction will take 
place in a classroom setting utilizing a hydraulic system drawing projected from a laptop with a 
projector. Each student will have a copy of the drawing and a detailed power point handout to 
follow along through the hydraulic system. The remaining time will be spent applying the 
classroom information to the vehicle in “hands-on” tests and adjustments. 
 
The customer shall make available a suitable room for training that is appropriately equipped, 
keeping in mind the class size shall not exceed twelve mechanics, and a bus for the last segment 
of the training program. 
 
OBJECTIVE: 
 
This program will focus primarily on providing the mechanic with a better understanding of the 
hydraulic system, its components, and their operation under various operating conditions. The 
class participants accomplish this by viewing and following along with the hydraulic system 
 
drawing. The hydraulic flow charts will aid the mechanic in determining if the components in the 
hydraulic system are operating properly and may also be used as a tool in the diagnosis and 
isolation of a problem in the system. Safety precautions, maintenance, and troubleshooting will 
also be discussed. 
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A. Hydraulic Safety 
 

B. Hydraulic Reservoir 
1. System/Reservoir Capacity 
2. Fluid type 
3. Filter/Fluid Change Intervals 

 
C. Hydraulic Pump 

1. Type 
2. Flow Rates 
3. Inspection 

 
D. Hydraulic Manifold 

1. Valve Identification/Ratings 
2. Flow through The Valves 
3. Inspection 

 
E. Steering Gear Box 

1. Flow Through the Box 
2. Inspection 
3. Flow Rates Needed 
4. Gear Box Bleeding Procedures 

 
F. Fan Drive Motor 

1. Motor Operation 
2. Motor Inspection 
3. Required Motor Speeds 

 
G. Fan Drive Controller 

1. Required Wiring 
2. J1939 Interface 
3. Controller Logic 
4. Verification of Operation 

 
H. Hydraulic Cooler 

1. Location 
2. Maintenance 
3. Cooler Pressure Relief 
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EFAN SYSTEM 
 

SCOPE: 
 
This is a four to six hour program of which approximately the first four hours of instruction will 
take place in a classroom setting utilizing a detailed system handout. The handout material  will 
be projected from a laptop and projector while each student follows along. The remaining time 
will be spent applying the classroom information to the vehicle in “hands-on” tests and 
adjustments. 
 
The customer shall make available a suitable room for training that is appropriately equipped, 
keeping in mind the class size shall not exceed twelve mechanics, and a bus for the last segment 
of the training program. 
 
OBJECTIVE: 
 
This program will focus primarily on providing the mechanic with a better understanding of the 
EFAN systems, their components, and operation under various operating conditions. While Gillig 
utilizes two different EFAN systems, the scope and objective for each system is the same. The 
class participants accomplish system understanding by viewing and following along with the 
system handouts. Presentation of a comprehensive EFAN system test procedure will also be 
included in this program. The handout, when used in conjunction with the system tests, will aid 
the mechanic in determining if the components in the EFAN system are operating properly and 
may also be used as a tool in the diagnosis and isolation of a problem in the system. Safety 
precautions, maintenance, and troubleshooting will also be discussed. 
 

A. EFAN Safety 
1. System Do’s and Don’ts 

 
 

B. Cooling Module 
1. Engine Radiator 

A. Radiator Construction and Airflow 
B. Inspection and Maintenance 

2. Charge Air Cooler 
A. Construction and Airflow 
B. Inspection and Maintenance 

3. Hybrid Cooler (If Equipped) 
A. Construction and Airflow 

 
B. Inspection and Maintenance 
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C. Physical Description Cooling Module 
1. Electric Motor Fan Banks 

A. Fan Make and Model 
B. Fan Wiring 
C. Fan Operation and Speeds 
D, Fan Inspection/Maintenance/Reverse 
E. Fan Troubleshooting 

 
D. EFAN Controllers 

1. Controller Overview 
2. Controller Logic 
3. Controller Wiring 
4. Controller Protection Features 

 
E. Overall System Maintenance and Troubleshooting 

 
F. Diagnostic Software (If Applicable) 

 
 

GILLIG BATTERY ELECTRIC BUS SAFETY AND FAMIALIZATION 
 

SCOPE: 
 
This is a twelve hour program for a maximum of twelve technicians. The program will be split 
between a classroom setting and on the bus. The classroom portion will include using a digital 
projector to cover a PowerPoint handout that will be supplied to the technicians. The projector 
will also be used to cover all applicable schematics for the Battery Electric Bus system.  The on 
hands portion will cover component location, function and operation. The customer shall make 
available a suitable room for training that is appropriately equipped. 
 
 
OBJECTIVE: 
 
 
After completion of the GILLIG Battery Electric Bus Safety and Familiarization program, each 
mechanic will be familiar with BEB system component identification, location and operation. We 
will also cover electrical accessory systems and their operation. Safety precautions and 
troubleshooting will also be discussed with focus on High Voltage Safety. This will promote a 
better understanding of the BEB system components and their operation resulting in less time 
consuming and more accurate diagnosis. High voltage safety will also be discussed. 
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A. History of High Voltage Vehicles Used in Transportation 
B. System Operating Voltages and Safety 
C. Importance of Arc Flash, Lock Out Tag Out, and Fall Protection Training 
D. First Responders Card and Emergency Shutdown Procedures 
E. Gillig/Cummins Parts 
F. Discuss PPE in Detail 

 
The Following Components Will Be Covered in Detail 

 
A. ESS 

1. Battery Composition 
2. MSD’s 
3. Battery CAN 
4. Battery ID’s 
5. Power and Ground 
6. Battery Isolation 

 
B. ESS Junction Box 

1. High Voltage Disconnect Switch 
2. High Voltage Contactors 
3. Fuses 

 
C. High Voltage Junction Box 

1. Fuses 
 

D. Propulsion Invertor and Wiring 
 

E. Traction Motor and Wiring 
1. Speed Sensor and Tone Wheel 

 
F. DC To DC Convertors and Wiring 

 
G. DC to AC Convertors and Wiring 

 
H. System Controllers and Wiring 

1. SCM (System Control Module) 
2. Charger Control Unit 
3. BMS (Battery Management Controller) 

 
I. Charging receptacles and charging procedures 

 
J. Ebus Specific Indicator Lights 

 
K. Kissling Battery Saver Function 
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L. High Voltage cabling and Inspection 
 

M. High Voltage Shut Down and Verification Using Meter 
 

N. High Voltage Safety Equipment (PPE) 
 

O. HVIL (High Voltage Interlock) 
 

P. Battery Thermo Management System 
1. Operation and Components 
2. Maintenance 
3. Fill Procedures 

 
Q. Air Compressor and Maintenance 

 
R. Power Steering Maintenance 

 
S. Electronics Cooling Package (ECP) 

1. Operation and Components 
2. Maintenance 

 
 

GILLIG EMMISIONS 
 
 

SCOPE: 
 
This is a six to eight hour program of which approximately the first four hours of instruction will 
take place in a classroom utilizing an emissions system handout. The handout will be projected 
from a laptop with a projector. Each student will have a copy of the power point handout to follow 
along through the emission system. The remaining time will be spent applying the classroom 
information to the vehicle in “hands-on” inspection of the components. 
 
The customer shall make available a suitable room for training that is appropriately equipped, 
keeping in mind the class size shall not exceed twelve mechanics, and a bus for the last segment 
of the training program. 
 

OBJECTIVE: 
 
This program will focus primarily on providing the mechanic with a better understanding of the 
emission system, its components, and their operation under various operating conditions. The 
class participants accomplish this by viewing and following along with the supplied handout and 
time spend on the bus. By applying this information the mechanic will be able to determine if the 
components in the emission system are operating properly and may also be used as a tool in 
the diagnosis and isolation of a problem in the system. Safety precautions, maintenance, and 
troubleshooting will also be discussed. 
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A. EPA Requirements and Target Emission Numbers 
 

B. System Overview 
 

C. DPF Operation, Components and Maintenance 
1. Inlet Section 
2. DOC Section 
3. DPF Section 
4. Outlet Section 

 
D. DPF Sensors 

1. Temperature Sensors 
2. Pressure Sensors 

 
E. Regeneration Strategies 

1. Passive 
2. Active 
3. Manual or Stationary 

F. Procedure for Forcing Regenerations 
1. Bus Regen Toggle Switch 
2. Cummins Insite 

 
G. Bus Indicator Lights for DPF/SCR Function and Malfunctions 

 
H. Decomposition Chamber and Dosing Valve 

 
I. SCR Operation and Sensors 

 
J. Support Components for Correct SCR Operation 

1. Heat Shield and Piping 
2. Urea/DEF Explained 
3. DEF Tank Components and Sensors 
4. DEF Tank Heating Components 

 
5. Heated Lines 
6. Dosing Valve 
7. Supply Module and All Incorporated Components 
8. Inspection/Maintenance Of all Listed Components 

 
K. ODB HD 3 Compliance (Starting in 2013) 

1. 2350 Cummins ECM 
2. Ambient/fuel level sensors 
3. MIL and Wait to Start Light 
4. Additional Laptop Connector in Drivers Area 
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L. Bus Changes to Accommodate Emissions Equipment 
 
 

ENTRANCE/EXIT DOOR SYSTEM: 
 

SCOPE: 
 
This is a four to eight hour program for a maximum of twelve technicians. The program will be 
conducted entirely on the bus. The customer shall make available a suitable bus for training that 
is appropriately equipped. 
 
OBJECTIVE: 
 
This program is designed to help the technician be familiar with and understand the mechanical, 
pneumatic, and electrical componentry of the entrance and exit door systems. 
This will promote a better understanding of the system, resulting in less time consuming and 
more accurate diagnosis. Topics included in this program are: 
 

A. Entrance Door Motor Operation of Both Pneumatic and Electric Doors. 
 

1. Differential/Electric Door Motor Discussion 
2. Opening, Closing and Cushioning Speed Adjustments (Pneumatic Motor) 
3. Opening, Closing and Cushioning Speed Adjustments (Electric Motor) 
4. Emergency Dump/Unlock Valve 

 
B. Entrance Door Mechanical Adjustments 

 
1. Door Rods 
2. Door Centering 
3. Roller Brackets 
4. Checking Door Opening for Square 
5. Door Lubrication 

 
C. Entrance Door Electrical Adjustments 

 
1. Door Open Solenoid 
2. Door Air Switch Location and Function 
3. Proximity Switches 
4. Electric Door Motor Adjustments and Speed Programing 
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A. Exit Door Pneumatics 
 

1. Door Motor 
2. Opening, Closing and Cushioning Speed Adjustments 

 
B. Exit Door Mechanical Adjustments 

 
1. Door Stops 
2. Door Motor Shaft 
3. Door Rods 
4. Door Unlock Solenoid 
5. Emergency Release System Maintenance 
6. Door Closing Spring 
7. Door Lubrication 

 
C. Exit Door Electrical Adjustments 

 
1. Micro/Proximity Switch Adjustments 
2. Electric Motor Speed Adjustments and Software 
3. Door Open Solenoid 







CNG A Natural Alternative

GILLIG Compressed Natural Gas (CNG) Buses

The GILLIG CNG bus is a combination of the latest CNG 
technology and GILLIG’s well-known reliability, safety, and 
efficiency. The proven design of our CNG bus recorded the 
highest reliability and the best fuel economy of any CNG bus 
tested at the Altoona Bus Research and Testing Center.

The maintenance-friendly design incorporates an integrated 
fuel-management panel and easily serviceable components. 
The Cummins L9N engine provides near-zero emissions for the 
cleanest CNG bus in the industry.

Our CNG is available in 29’, 35’, and 40’ lengths with optional 
BRT, BRT Plus, and Low Floor Plus styling.

Low Floor Plus

BRT

BRT Plus

Alto
onaT

este
d!

451 Discovery Drive, Livermore, CA 94551   |   www.GILLIG.com



LOW FLOOR CNG
FEATURES AND BENEFITS

Cummins L9 Engine

• Certified to California Air Resources Board and Environmental 
Protection Agency Optional Low NOx emissions standards of 0.02ghr

• Maintenance-free aftertreatment system (Three-Way Catalyst)

• Capable of CNG or Renewable Natural Gas

• Carbon negative when using Renewable Natural Gas (Waste 
Water Sludge/Landfill Gas)

• 80% parts commonality with Cummins L9 diesel

• Backed by Cummins Sales and Service Network

Specifications and features are for reference only and subject to change without notice or obligation.

Bus Length - Low Floor 29’ 35’ 40’

Maximum Seating 28 34 42

Maximum Height 133” 133” 133”

Outside Turning Radius 30’ 37’ 44’

Maximum Fuel Capacity 20,100 scf 20,100 scf 20,100 scf

GVWR (lbs.) 35,000 41,600 41,600

Maintenance-Friendly Mounting Locations
for CNG Serviceable System Components

Integrated CNG Fuel Management Panel

451 Discovery Drive, Livermore, CA 94551   |   www.GILLIG.com
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ENGINE OIL SYSTEM



eGen FlexTM

Electrify Your Fleet with Allison’s 
Revolutionary Electric Hybrid – eGen Flex™
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A World of Support
From our headquarters in Indianapolis, Indiana, USA, to our 

plants in Hungary and India, to approximately 1,500 Allison 

Authorized Distributors and Dealers around the globe, 

you are never far from the products, training, service and 

support you demand.

Our support starts from the moment an Allison transmission 

is specifi ed. We work with you to ensure that the model 

and ratings fi t your engine to create a tailored package of 

powerful performance and reliable effi ciency. When you 

need parts or service, you can count on global access to 

factory-trained specialists and Allison Genuine Parts.™



The Next Step on the Road to Full Electrifi cation
Allison Transmission is leading the charge when it comes to innovative propulsion solutions. 

Now we’re taking our tried and tested H 40/50 EP™ electric hybrid propulsion systems to 

the next level with the Allison eGen Flex™ electric hybrid, which provides revolutionary 

capabilities and fully electric propulsion when you need it, without the added infrastructure 

requirements of full EV.

Our electric hybrid systems continue to demonstrate bottom-line operating benefi ts for 

local authorities and fl eets all over the world while delivering industry-leading performance, 

reliability and durability.

TM



A World of Support
From our headquarters in Indianapolis, Indiana, USA, to our manufacturing plants in 

Hungary and India, to approximately 1,500 Allison Authorized Distributors and Dealers 

around the globe, you are never far from the products, training, service and support 

you demand.

Our support starts from the moment an Allison transmission is specifi ed. We work 

with you to ensure that the model and ratings fi t your engine to create a tailored 

package of powerful performance and reliable effi ciency. When you need parts 

or service, you can count on global access to factory-trained specialists and 

Allison Genuine Parts™.

One Allison Way

Indianapolis, Indiana USA 46222-3271

Information or specifi cations subject to 

change without notice or obligation.
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Delivering the Flexibility to 
Meet Your Changing Needs
We’re always developing new hardware and technologies that will lead to a 

cleaner future. As local requirements change, so do our products. Allison is 

committed to zero-emission technologies, so we’ve evolved our electric hybrid 

propulsion solution to use geofencing and switch automatically to full electric drive 

in designated Zero Emission Zones and depot zones. We’re not slowing down on 

the road to full electrifi cation and cleaner, quieter communities.

Reduce dependency on fossil fuels at the pump

Fuel economy improved by up to 25% compared with conventional diesel buses

Operate accessories such as air conditioning and heating at optimum effi ciency 

using clean, quiet electricity

Enhance quality of life

No engine emissions or noise in busy pedestrian areas and while loading and unloading passengers

Protect the environment

Operation of electric vehicles in Zero Emission Zones and at bus depots with geofencing capability

Electric range of up to 10 miles, depending on duty cycle and axle ratio

Reduced CO2 emissions

Reduce downtime and maintenance costs

Eliminate ineffi cient belt-driven accessories, and reduce load on the engine

Reduce brake wear by means of electric hybrid regenerative braking

Industry’s most reliable name in electric hybrid propulsion



Bus SeriesTM

Ratings

Model Continuous
Rated Input 

Torque
Rated Input Speed Dry Weight Wet Weight

hp (kW) lb-ft (N•m) rpm lbs (kg) lbs (kg)

eGen Flex 40 Drive Unit - Transit Bus1 280 (209) 910 (1234) 2300 913 (414) 938 (425)

eGen Flex 50 Drive Unit - Suburban 
Coach/Articulated Bus2 330 (246) 1050 (1424) 2300 913 (414) 938 (425)

H 40 - Transit Bus 280 (209) 910 (1234) 2300 913 (414) 938 (425)

H 50 - Transit/Coach 330 (246) 1050 (1424) 2300 913 (414) 938 (425)

Rechargeable Energy Storage System (RESS) 1201.5 (545)

Dual Traction Inverter (DTI) 260 kW continuous 3-phase AC 48 (22)

1 Applicable for H 40 EP, eGen Flex 40, eGen Flex 40 CertPlus, eGen Flex 40 Max, eGen Flex 40 Max CertPlus    2 Applicable for H 50 EP, eGen Flex 50, eGen Flex 50CertPlus, eGen Flex 50 Max, eGen Flex 50 Max CertPlus

B 210

B 220

B 295

B 300

B 400

B 3400xFE

B 500 H 40

H 50

eGen Flex

Model Ratio
Park 
Pawl

Gross Input 
Power

Gross Input 
Torque

Net Turbine 
Torque

Gross Input 
Power

Gross Input 
Torque

Net Turbine 
Torque Max GVW Max GCW

With Torque Management Without Torque Management

hp (kW) lb-ft (N•m) lb-ft (N•m) hp (kW) lb-ft (N•m) lb-ft (N•m) lbs (kg) lbs (kg)

 B 2101 Close No 270 (201) 575 (780) 850 (1152) 230 (172) 520 (705) 850 (1152)  29,000 (13,150)  29,000 (13,150) 

 B 2201 Close Yes 270 (201) 575 (780) 850 (1152) 230 (172) 520 (705) 850 (1152)  29,000 (13,150)  29,000 (13,150) 

B 295 Close 230 (172) 620 (841) 1370 (1857)  33,000 (14,968)  33,000 (14,968) 

B 300 Close 280 (209) 735 (997) 1370 (1857)  38,000 (17,236)  38,000 (17,236) 

B 400 - Transit Close 300 (224) 925 (1254) 1370 (1857)  45,000 (20,412)  45,000 (20,412) 

B 400 - Tour Coach Close 330 (246) 1000 (1356) 1600 (2170)  45,000 (20,412)  45,000 (20,412) 

B 3400 xFE Close 300 (224) 925 (1254) 1370 (1857)  45,000 (20,412)  45,000 (20,412) 

B 500 - Transit Close 420 (313) 1300 (1763) 2450 (3322) - -

B 500 - Intercity Coach Close 550 (410) 1700 (2305) 2450 (3322) - -

1 - Available with xFE
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The FuelSense® 2.0 
Advantage 
Allison’s FuelSense® 2.0 delivers upgraded features that provide 

transit vehicles with a precise balance of fuel economy and 

performance: 

DynActive® Shifting is innovative shift scheduling that uses an  

algorithm to choose the most efficient shift point, based on your 

specifications, vehicle and environmental parameters.

Acceleration Rate Management mitigates aggressive driving by  

automatically controlling engine torque. It offers five levels of control and  

more precision by limiting vehicle acceleration to a customized calibrated rate. 

Neutral at Stop trims fuel consumption and emissions by reducing or  

eliminating the load on the engine when the vehicle is stopped.

Our Promise
Provide the most reliable and valued propulsion solutions in the world to enable  

our customers to work more efficiently.

•  Trusted by more than 300 OEMs worldwide

•  A strong history of innovation with more than 1,000 patents

•  First to launch an electric hybrid solution for both articulated and non-articulated buses

•  Over seven million fully automatic transmissions delivered

A World of Support
From our headquarters in Indianapolis, Indiana, USA, to our manufacturing plants in Hungary and India, to 

approximately 1,500 Allison Authorized Distributors and Dealers around the globe, you are never far from the products, 

training, service and support you demand.

Our support starts from the moment an Allison transmission is specified. We work with you to ensure that the model 

and ratings fit your engine to create a tailored package of powerful performance and reliable efficiency. When you 

need parts or service, you can count on global access to factory-trained specialists and Allison Genuine Parts™.
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HybriDrive® propulsion system



ESS-3G-1K  
(ESS-3G-32K is an option)

Motor/ 
Generator

Propulsion 
control  
system

Accessory power 
system

Benefits:
• up to 15% engine-off operation
• stop/start technology (engine-off at bus stops)
• no charging infrastructure required

Series-E: Hybrid Electric 
Series-E is a hybrid electric propulsion system
capable of powering all bus accessories on
electric power, allowing operators to take
advantage of stop/start technology. With
Series-E, the engine can shut off at stops and
electric accessories (A/C, power steering,

air compressors, etc.) will continue to operate.
Our hybrid systems have two energy storage units 
options to choose from, the ESS-3G-32K and the 
ESS-3G-1K. The ESS-3G-32K provides more engine-
off operations whereas the ESS-3G-1K does not 
require a mid-life refresh.

How it works:
With Series-E, the integrated starter generator
(ISG) is the prime energy source. Once the 
generator is turned by the engine, the generator
provides power to the energy storage system
(batteries) which in turn powers the electric drive 
motor. A secondary source of energy is realized 
from vehicle braking. As the driver engages the 
brake, energy is reclaimed and stored for use in 
the energy storage system to drive the wheels.



BAE Systems’ Series-ER (Electric Range) Power & Propulsion System for 

BAE Systems’ Series-ER power & propulsion system is a complete, electric motor-based solution 
designed for transit agencies progressing towards zero emissions fleet operations.  

BAE Systems is the transit industry’s market leader for electric-hybrid power & propulsion systems. 
Since 2016, BAE Systems has outpaced Allison Transmission, in fielded electric-hybrid power & 
propulsion systems, at a rate of 6-to-1. ransit agencies are continuing to choose BAE Systems on 
their path to zero emissions. New York City’s Metropolitan Transportation Authority 
(MTA) is aiming to be a 100% zero emission fleet by 2040. This year, the MTA is introducing 435 
electric-hybrid, BAE Systems-powered transit buses in to their fleet. Boston’s Massachusetts Bay 
Transportation Authority (MBTA) switched from Allison Transmission to BAE Systems in 2014 and 
now has over 500 Series-ER systems in service. Toronto Transit Commission (TTC) is baselining their
battery electric pilot bus program against their Series-ER electric-hybrid fleet which is running at a 
78,000 Mean Distance (km) Between Failures (MDBF) rate. At their April 2021 Board meeting, San 
Francisco Municipal Transportation Agency (SFMTA) highlighted their “significant experience with
BAE propulsion systems” as part of their rationale to expand their battery electric bus pilot program. 

         Series-ER: Zero-emission travel where and when you need it

Full electric modes w/ Series-ER – all proven in revenue 
service

Stop/Start:  Anti-idle; all electric accessory power
EV driving:  limited engine off travel; geofencing
Arrive & Go:  emissions-free bus stops
Depot Mode:  zero emissions operation in & out of your depots

BAE Systems’ Series-ER (Electric Range) Power & Propulsion System

HDS200 
Motor/Generator

Propulsion 
Control System 

(PCS)

32K energy 
storage system 

(ESS)

Accessory Power 
System 

(APS2/APS3)

System Control 
Unit
(SCU)



BAE Systems’ Series power & propulsion systems have several technical advantages over 
transmission-based parallel architectures.  

1. Fuel and energy efficiency.  Electric motors are
inherently more efficient than mechanical, gear-based 
transmissions.  This difference is amplified in a transit 
bus duty cycle (ex. 12mph average speed, 5-10 stops 
per mile, 20-50% idle time).  A transit bus is rarely at a 
sustained steady state operation; always changing 
speed, accelerating or decelerating. These constant 
changes allow BAE Systems’ direct-drive electric motor 
and independent bearingless generator to capitalize on 
their superior energy efficiencies resulting in higher fuel and emissions savings.

2. Mechanical complexity.  The Allison Transmission hybrid transmission drive unit, essentially an 
automatic transmission (wo/converter) plus 2 electric motors & clutch, is much more 
mechanically complex than the BAE Systems Series HDS200 motor/generator.  All of the gears, 
bearings and clutches of the parallel transmission generate substantial pumping, lubrication, 
windage & friction losses.  These losses are a small fraction or not present in the Series system.  
Parts count is also a good first order approximation of reliability; fewer parts, fewer things to 
go wrong.  For example, BAE Systems’ generator has a MDBUR of over 6M miles.  

3. Power electronics.  Designing and fielding high-integrity power electronics is a core
competency at BAE Systems (eg. commercial/military aircraft engine controls).  Allison
Transmission’s new eGen Flex system’s WTI-260 propulsion inverter is manufactured by
Curtiss-Wright, the same manufacturer of the often-plagued DPIM product line.  The WTI-260 
represents Allison Transmission’s first attempt to field IGBT (Insulated gate bipolar transistor)
technology.  Since 2013, BAE Systems’ PCS uses IGBTs and can be found on over 8,000 buses.

4. Accessory power.  BAE Systems has always provided organic accessory power systems (APS);
from the 28V DC/DC converter to APS2 and APS3, and future Gen3 Modular APS (MAPS)
featuring state-of-the-art SiC switching technology. Accessory power from BAE Systems has
always been integrated with the propulsion system for maximum efficiency and reliability.
Allison Transmission offers the iAPS Vanner accessory power system.  iAPS has more junction
connections, cabling and higher cooling requirements than BAE Systems’ APS solutions, leading
to increased maintenance and lower reliability.nce

5. reliability.
BAE Systems Allison Transmission

14,000 Fielded systems 9,000
Integrated system from one OEM

Series-ER (Electric Range) eGen Flex EV
5,000 0

500,000 0

MTA, MBTA, SFMTA, King 
County, TTC, London, Paris None

Fielded systems 
Revenue service 
EV mode miles 

Deployed at  
peer agencies 

Proven integration with ITS 
providers 

2

3

4

5

6

7

8

2003 Diesel
(7)

2011 Hybrid
(36)

2013 Hybrid
(10)

2016 Hybrid
(12)

2017 Hybrid
(22)

2018 Hybrid w/
Ultracap ESS

(3)

MPG Report
Champaign-Urbana MTD 40’ Fleet – Q1 2019

( ) # of buses

M
ile

s 
Pe

r 
G
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n 
(M
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Hybrid – Allison

Hybrid – BAE Systems ↑31%
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Energy Storage System (ESS)
The energy storage system, located on the roof of the bus under aerodynamic covers, uses self-contained 
lithium-ion nano-phosphate battery modules. No periodic conditioning or maintenance is required. The 
central energy storage management system continually monitors state-of-charge, temperature, voltage, 
and other parameters of all individual modules to provide optimum service life. When the brake pedal 
is depressed, the SCU instructs the PCS to extract power from the motor, which slows the vehicle down 

ESS. This process of capturing the vehicle’s kinetic energy during braking is called regenerative braking.

MAJOR HYBRID SYSTEM COMPONENTS

11

Battery (ESS)

Electronic Cooling
Package (ECP)

Auxiliary Power
Supply (APS)

High Voltage
Cables

Hybrid Drive

Modular Traction System
Cooling Package (MCP)

Propulsion Control
System (PCS)
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Auxiliary Power Supply (APS)
The auxiliary power supply, located on the roof of the bus, is a 17 KW-600 VDC-to-28 VDC converter, 
commonly referred to as a DC/DC converter. During regenerative braking, the APS converts high 
voltage DC electricity generated by the hybrid drive to low voltage DC and 3-phase AC electricity and 
stores it in the ESS. This unit also provides 28 VDC output power to replace the belt driven alternator 
for use by vehicle accessory systems.

Modular Traction System Cooling Package (MCP)
The MCP provides cooling for the MTS. It is located on the chassis, integrated into the engine cooling 
module (see Figure 4-11).

Electronic Cooling Package (ECP)
The ECP is mounted on the roof (see Figure 4-12) and provides cooling for PCS and APS.

Surge Tank

Pressure Cap

Sight Glass

Water Pump

12

Propulsion Control System (PCS)
The PCS is the power processing and power management center for the entire hybrid drive propulsion 
system. The PCS accepts torque, speed, and directional commands from the SCU over dedicated 1-Mbit 
CAN bus as well as discrete sensor inputs from the traction motor and generator. It uses this information 
to provide optimal power to and from the traction motor and generator, regulate the high-voltage DC-
Link and maintain the ESS state of charge. The PCS has the capability to monitor the system, customize 
performance, and provide diagnostic information. The hybrid drive system has a stand-alone electrically 
powered water/glycol cooling system for thermal management and control.
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System Control Unit (SCU)
The SCU is located inside the bus in the curbside A/C duct and provides a system and driver interface 
to the entire vehicle (accelerator pedal, brake pedal, warning lights, etc.) and determines the amount of 
torque to apply to the rear axle and the amount of regenerative braking to apply. The SCU also monitors 
the system for failure conditions and can shut down the system.
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Hybrid Drive
The hybrid drive consists of the ISG and the ACTM. The ACTM provides forward and reverse output 

generator during regenerative braking. The ISG is the only component that is connected to the engine 
crankshaft. The engine spins the ISG stator to generate electricity, but is not used during regenerative 
braking. The ISG also acts as the engine starter. In colder climates (below –13°F), the engine can also be 

power in extreme cold, in which case the 24V starter and bus batteries are used. The hybrid control 
system determines which starter to use when the start button is pressed. The hybrid control system also 
periodically starts the engine using the 24V starter to keep that starter in working order.
When the ISG and ACTM are mated, they look like a traditional transmission. See Figure 4-13.



REGENERATIVE BRAKING SYSTEM



AXLES & SUSPENSION 35’/40’ BUS

The GILLIG Low Floor utilizes the Meritor FH-946 deep drop front-non-drive steer axle as our 
standard front axle.  The axle includes suspension rod attachment points which are integral to 
the I-beam for simplified bracket design and greater bracket flexibility with Easy Steer king pin 
bushings and tapered roller thrust which permit easier steering. 

Figure 1: Meritor FH-946 Deep Drop Front Axle w/Drum Brakes

GILLIG Low Floor buses utilize a hydraulically assisted power steering system consisting of the 
steering wheel, steering column and shaft assembly, power steering gear, pitman arm, drag link, 
and tie rod. A gear type hydraulic pump, reservoir, and interconnecting system lines and hoses 
are also used in the system.

Figure 2: Steering Box Components

The steering column extends through the floor and, using a universal joint, attaches directly to 
the input shaft of the steering gear. The upper end of the steering shaft has an adjustable (Tilt 
/Telescopic) steering column and steering wheel attached.



AXLES & SUSPENSION 35’/40’ BUS

Figure 3: Tilt/Telescopic Steering Column and Wheel

The hydraulically assisted steering gear assembly is mounted on a bracket attached between the 
forward two outriggers on the street side of the chassis, directly beneath the driver’s platform.

Figure 4: Miterbox/Steering Shaft/Steering Gear Box

The steering gear assembly is connects to the pitman arm, drag link,  tie rods and  steering 
knuckles on each end of the axle that turns the wheels.



AXLES & SUSPENSION 35’/40’ BUS

Figure 5: Steering Knuckle Assembly

GILLIG utilizes the TRW Model TAS65 power steering box. The frame-mounted steering gear is a 
recirculating ball type and contains an integral power cylinder and control valves.  A hydraulic 
supply line connects the steering gear to the hydraulic pump and return line routes fluid form the 
steering gear back to the reservoir.  The steering gear hydraulic system is equipped with two 
poppet valves, on at each end of the rack piston, to allow pressure relief when the steered wheel 
approaches the axle stop. The tripped valve reduces pressure in the gearbox and thus helps to 
reduce heat generated by the pump and prolongs the service life of the gear and pump.

REAR AXLE
GILLIG utilizes the Meritor 71000 series single reduction axle. The differential assembly, drive 
pinion gear, and pinion cage assembly are mounted in the differential carrier.  By removing the 
axle shafts, the carrier can be removed for inspection, adjustment or replacement without having 
to remove the axle housing from the vehicle.  

The differential is a conventional four-pinion type carried in a two-piece case mounted in tapered 
roller bearings. The drive (ring) gear is bolted to the flanged half of the differential case. The ring 
and pinion gears are manufactured in matched, lapped sets and should always be installed as 
such to assure satisfactory operation. Thrust washers are used between the side gears and 
differential case and also between the differential pinion gears and case. The case halves are 
secured by cap screws and hardened washers. 



AXLES & SUSPENSION 35’/40’ BUS

The differential is supported in tapered roller bearings which accept both thrust and radial loads. 
The bearings are mounted in supports in the carrier, while thrust loads are born by the adjusting 
rings threaded into the carrier supports and bearing caps.

The axle housing is a one-piece design with the differential bowl centered. The housing has outer 
end tubes which are threaded to accept wheel bearing adjusting nuts. The axle shafts are the 
same for left or right sides. The flange at the outer end is attached to the hub by studs, tapered 
dowels, and nuts. The inner end is splined to the differential side gears.

REAR SUSPENSION
The Hendrickson 4-bag rear suspension has an H-frame construction, which supports four air 
springs. The H-frame is a multi-piece welded assembly which supports the axle via mounting pads 
on each side. The air springs rest on mounting plates at each corner of the H-frame. The 
suspension is connected to the chassis frame by four torque rods. The air springs and shock 
absorbers form the other connecting points of the suspension and frame. Two height control 
valves automatically maintain correct ride height by controlling air pressure in the air springs. 
Two upper and two lower torque rods are used to position the axle. Each of these rods has rubber 
bushings. Four telescoping-type shock absorbers are installed.

Hendrickson Rear Suspension



AXLES & SUSPENSION 35’/40’ BUS

GILLIG utilizes Firestone air springs. Air springs provide passengers with a smooth and 
comfortable ride. The opening at the bottom of the air spring is smaller than that at the top. Each 
end of the flexible member (the air bag) has a reinforced bead which forms an air-tight seal when 
the spring is inflated. When in operation, the air bag folds over the piston at the bottom of the 
suspension so that the characteristic lobe shape is produced. There are rubber stops inside the 
air spring assembly to support the bus if there is an air spring failure and to prevent damage to 
the bus understructure from large suspension deflections.

LEVELING VALVES
The air suspension height control valves (also known as “leveling valves”) automatically control 
the air pressure in the air springs to maintain the proper ride height. GILLIG utilizes Barksdale 
valves. As the vehicle is loaded, the air springs will compress slightly. The height control valve 
actuating arm will be moved up from the neutral position to the fill position. This will allow air 
from the air tanks to flow into the air springs, increasing the pressure in the springs, bringing the 
air spring back to the proper height. When the vehicle is unloaded, the air springs will slightly 
increase in length and the height control valve actuating arm will be moved from the neutral 
position to the exhaust position. This will exhaust some of the air in the air spring until enough 
air has been exhausted to bring the air spring back to the proper height. The height control valves 
do not “level” the bus. They only control the air spring height. The front suspension has one 
height control valve and the rear has two. The two rear suspension height control valves keep 
the bus level to the road (controls leaning) while the single front valve only maintains the proper 
air spring height at the front suspension air springs.
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Deep Drop Front 
Non-Drive Steer Axle
FH-946

Product Summary
Meritor’s Easy Steer™ FH-946 front axle
responds to the transit bus industry trend
toward low-floor bus designs by allowing 
the bus floor to drop up to 20" (508mm) 
below conventional bus designs.

With conventional “high-floor” transit 
buses, the floor height must exceed 30"
(762mm) in order to accommodate the
necessary undercarriage components. 
With this design, a three-step entry into 
the front of the bus is required.

The deep beam drop of the FH-946 front 
axle allows for the floor to drop closer to the
ground, therefore eliminating the need for 
steps and providing for easier passenger
accessibility. The axle also incorporates 
wide centers between the air bag pads to
maximize aisle width.

When the FH-946 is used in conjunction with
Meritor’s RC-26-720 inverted portal drive axle, 
a virtually flat low bus floor can be achieved.

The FH-946 has many of the design features
that have been proven in Meritor axles for 
high floor buses for many years. Optional
wheel end ABS preparation with tone ring 
and sensor is also available.

Meritor Cast Plus™ brakes offer the added
durability and reliability that coaches demand.
The brake consists of a single, heavy-duty
casting rather than multiple stampings welded
together. In addition, the Cast Plus shoe table 
is compatible with Meritor's Q Plus™ extended
life brake linings. (Refer to TP-96106 for more
information).



Meritor Heavy Vehicle Systems, LLC
2135 West Maple Road
Troy, Michigan 48084 U.S.A. © Copyright 1999 Revised 12-99
www.meritorauto.com Meritor Automotive, Inc. Printed in the U.S.A. TP-96113  (47865/11900)

Specifications: FH-946

Features Benefits
King pin seals Seal out contaminants; provide an improved

lubrication system

Double draw keys Hold front axle king pins firmly in place; two keys 
provide more durable service and longer life

Large diameter king pin Provides greater durability and longer life

Deep drop beam/wide spring centers Permits floor heights as low as 14 - 15" (356-381mm);
maximizes aisle width for easier access

I-Beam construction Proven durability in coach application; maintenance 
practices same as current axles

Suspension bracket flexibility Suspension rod attachment points integral to beam to 
simplify bracket design; custom design brackets 
available

Easy Steer™ king pin bushings Permit easier steering
Tapered roller thrust bearing

Up to 51 degree turn angle Improves maneuverability

Cast Plus™ Brakes:
Cast shoes Excellent dimensional integrity in service; reusable

Camshafts hardened and chrome Superior resistance to damage from contamination
plated and moisture

Chrome plated anchor pins with Improve wear resistance and resist moisture damage
lubrication fittings

Bronze camshaft bushings Better resistance to contamination

3X drums Extra material to permit turning up to three times before
discarding drum

Uses Meritor Q Plus linings 27% thicker for extended mileage between relines;
added durability

For more information, call 800-535-5560.

*Permitted use of axles and components, including capacity ratings where stated, vary with application and service. Applications should be approved
by Meritor Specialty Products and Brake Engineering Departments. Approved ratings may be higher or lower than indicated above, dependent upon
engineering review.

GAWR RATING* TRACK OVERALL BRAKES & SIZES HUBS & DRUMS PAD CENTER AXLE BEAM DROP TURN ANGLE
POUNDS (kg) INCHES (mm) INCHES (mm) INCHES (mm) BOLT CIRCLE DIAMETER INCHES (mm) INCHES (mm)

INCHES (mm)

16,000 85.96 102 16.5 x 6 10 Stud-11.25 (286) 49.82 8.0 51
(7264) (2184) (2591) Cast Plus 10 Stud-13.19 (335) (1265) (203) Degree

(419 x 152 ) Hub Pilot



BRAKE SYSTEMS

GILLIG uses an industry standard air brake system consisting of the Wabco air 
compressor, SKF High Capacity Turbo-2000 air dryer, dedicated air brake circuits, and 
Meritor S-cam brakes with Bendix front brake chambers and Haldex automatic slack 
adjusters. The system and components are certified to FMVSS 121 standards. All 
plumbing and hoses comply with industry, APTA standard procurement guidelines, and 
FMVSS standards for sizes, fittings, color code, etc.

The front brakes on the 35’ and 40’ bus are 6" wide x 16.5" in diameter and the rear brakes 
are 10" wide x 14.5" in diameter. The front brakes on the 29’ bus are 6" wide x 15" in 
diameter and the rear brakes are 7" wide x 16.5" in diameter  The Rockwell certified non-
asbestos lining blocks are bolted or riveted to the shoe tables. Actuation is by S-cam 
operated internally expanding shoes.



BRAKE SYSTEMS

GILLIG buses are equipped with safety actuators, or spring brake chambers, capable of 
bringing the fully loaded coach to a stop from a speed of twenty miles per hour (20mph) 
at a deceleration rate equivalent to a stop within sixty feet (60’).

Brake air system timing is balanced to provide controlled stopping within FMVSS 121 
requirements.

Automatic Slack Adjuster

The parking/emergency brake is located to the left of the driver and is operated by pulling 
up on the knob to set the brake. This action activates a pressure switch that illuminates a 
lamp on the driver’s indicator lamp to notify the driver that the parking brake has been 
set.  Activation of the parking/emergency brake activates the rear spring brakes.  If air is 
lost to the brake system the spring brakes begin to apply at 70 psi.



BRAKE SYSTEMS

GILLIG provides an anti-lock braking system (ABS) provided by Wabco. The ABS system 
monitors and controls wheel speed during braking. If a wheel starts to lock up during 
braking, the ABS will reduce air pressure to that wheel’s brake to keep all wheels turning 
at the same speed. When the wheel speed enters the stable region again, the air pressure 
automatically increases. 

Anti-Lock Braking System
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HYDRAULIC SYSTEM

The hydraulic system furnishes hydraulic pressure to the steering gear to steer the front wheels. 
The system consists of a fluid reservoir, pump, steering gear and associated hoses and pipes.  The 
hydraulic pump is electrically driven

Hydraulic fluid is stored in the reservoir and provides constant flow to the steering gear at 
variable pressure.  Fluid leaving the steering gear is returned directly to the reservoir. 

The hydraulic pump provides hydraulic pressure to the power steering gear.  The hydraulic pump 
mounts on, and is driven from, the rear of the air compressor.

The reservoir is mounted in the right rear corner of the bus, in the engine compartment.  The 
drop-in filter element keeps foreign matter and dirt from entering the pump and the steering 
gear.  The fluid in the hydraulic system is selected to accomplish all of the various demands 
placed on it by the system performance parameters.  
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Figure 1: Steering Box Components
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HVAC SYSTEM



T Series
The most reliable HVAC system for transit is now better than ever.



Low life cycle costs
Performance proven components provide long service life 
and minimum maintenance for low life cycle costs.

Lightweight
Lightweight all aluminum frame, blowers, coil headers 
and compressor reduce bus stress and fuel consumption.

Easy to service
Convenient service access to all major components. 
impli ed electrical troubleshooting with microprocessor 

controls. Removable access panels and a convenient rear 
window location provide easy access to unit components 
for repairs or maintenance. 

Same major components and 
options across platform.
T Series units have many of the same internal 
components in the electrical and refrigeration systems, 
assuring a readily available supply of parts and parts 
interchangeability to lower costs and minimize downtime.

Easy to install
T Series units are easy to install and service because of 
the compact, one-piece design.

Proven dependability
You know you’re getting a dependable, reliable bus air 
conditioning and heating system that can lower your 
operating and maintenance costs and keep your bus 
riders cool.

High performance and reliability for more than 30 years
T-Series: The HVAC design that changed an industry.

Best Value, Best Performance.
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Thermo ing offers system diversity to t your 

individual requirements.

Unit A B C Weight
  (Depth) (Height) (Width)

T 14 683 mm 902 mm 1636 mm 168 KG
  (26.9”) (35.5”) (64.4”) (370 lbs)

T 15 658 mm 963 mm 1618 mm 173 KG
  (25.9”) (37.9”) (64.4”) (380 lbs)

A

Unmatched versatility to meet customer speci cations

2 Refrigerant Options
 R134a
 R407C

3 Motor Options
 Brushless
 Wound ield
 Permanent Magnet

3 Compressor Options
 426 430
 S391 Screw
 S616 Screw



T-Series Standard Features 
Why pay for more than you want. Thermo King provides standard features designed to meet your needs.

High Performance R-407C
Environmentally safe alternative that provides more BTUs of cooling per HP used

R-134a Refrigerant

   Environmentally-friendly solution

The Thermo King 430 Compressor
Engineered e clusively for transport applications
Built for e tended service life
Field repairable

✓ Multiple zones can be controlled 
using identical expansion 
modules via CAN network and 
interconnected software

✓ Expanded CAN communication 
capability to plug directly into 
the vehicle’s J1939 network

✓ Operator-friendly display and 
pressure modules for improved 
control and diagnostics

Thermo King’s IntelligAIRE III Control System Delivers 
Industry-Leading Capability with Unmatched Ease-of-Use

Additional Standard Features

Evaporator fan motor
- Heavy-duty, double shafted indus-

trial permanent magnetic motor with 
replaceable bearings and brushes

- 27V, 1.15 hp, 1700 rpm (high speed)
- Drives two large, high air ow, for-

ward curved, centrifugal blowers

Condenser fan motors
- Two, heavy-duty, industrial perma-

nent magnet motors with replaceable 
bearings  and brushes

- 27V, .75 hp, 1900 rpm (high speed)
- Each motor drives a 457 mm (18 in.)

diameter axial ow fan

1
2
3

PRESSURE PSIG

SUCT 1 DISCH 1 SUCT 2 DISCH 2

Display Module Pressure Display Module Main Module IO Module

Four simple modules remove complexity for operators and technicians



T-Series Optional Features 
Take control of your operating costs with these cost-saving options available only from Thermo King.

PRESSURE PSIG

SUCT 1 DISCH 1 SUCT 2 DISCH 2

Lower Your Operating Costs

Additional Optional Features
Wound eld condenser  
evaporator fan motors

Modulating water valve

125 amp, 27V dc batteryless 
alternator (independently 
powers fan motors and controls)

Thermo King Brushless Motors

IntelligAIRE III™ Electronic 
Pressure Display Module

Touchpad displays 
four different pressure 
readings
Simpli es problem 
diagnosis and pre-trip
inspections

S391/S616 Screw 
Compressors

Exclusive oil 
management system for 
increased reliability
Fewer moving parts 
than reciprocating 
compressors
Lower noise levels 
and vibration 
than reciprocating 
compressors
Programmable capacity
control for fuel savings

Electronic Energy 
Management System

Provides fuel savings 
with 426, 430 and 

640 reciprocating 
compressors
Programmable electronic
capacity control reduces 
the parasitic load on 
the engine

High Performance Clutch

Long-life sealed bearing
More torque for heavy-
duty applications

    Extended maintenance 
intervals

Eliminates High Brush Maintenance Costs
Fewer Parts to Maintain and Replace - Electronic Package 
is Integral to Motors, Eliminating External Controllers, 
Harnesses, Terminals and Studs for Lower Costs
Advanced Diagnostics Provide Failure Mode Indication

too

114-LB. WEIGHT REDUCTION FOR
IMPROVED FUEL ECONOMY!



Evaporator Air ow  

0 mm (0 in.) water column  
external static pressure
High speed fan
- 3814 m3/hr (2250 cfm)
Low speed fan
- 2366 m3/hr (1400 cfm)
 Consult factory for optional air ow on 

high speed or low speed fan operation.

Performance Data

System net cooling capacity with 35°C 
(95°F) ambient, and 26.7°C (80°F) db, 
19.5°C (67°F) wb evaporator return air 
(50% RH):

Refrigerant HFC R-407c  

Compressor Net System Capacity
RPM Btu/hr KCal/hr HP
1000 66,700 16,808 7
1800 88,400 22,277 15
2400 97,300 24,520 21 
2800 101,000 25,452 24

Refrigerant HFC-134a

Compressor Net System Capacity
RPM Btu/hr KCal/hr HP
1000 45,700 11,516 6
1800 73,600 18,547 12
2400 83,900 21,143 15
2800 86,000 21,672 18
 Nominal cooling system capacities shown 

above may vary depending upon the speci c 
T Series unit model (frame size) selected. 
Consult factory for more speci c perfor-
mance data for your application.

System Heating Capacity

24,696 KCal/hr (98,000 Btu/hr) 
@ 8 GPM & 160°F water

Electric Power Requirements

AT 27V dc
High speed fan: 106 amps (high speed
evaporator and condenser fans)
Power source: Bus alternator or  
Thermo King batteryless alternator  
(options below)

Unit Operation W/Driver Mode Switch

Reheat: Compressor clutch continuously  
engaged, boost pump and water control 
valve cycling is controlled  
by thermostat. 

Cool:  Compressor clutch cycles On/Off 
on demand of thermostat.

Vent:  Evaporator fan operation only.

Heat: Boost pump and water control 
valve  cycle on demand of thermostat. 

Compressor clutch off.

T Series Speci cations



T-Series All-Electric HVAC Options

Power Circuit - Alternator Powered Electric Unit

Compressor 1

Compressor 2

Condenser 1 
Motor

Condenser 2
Motor

Evaporator 
Motor 

Controller
2A / 24 VDC

Alternator Inverter

Bus Charging System

300-500 VAC 3PH

150-600  
VAC 3PH

Variable Frequency 
45Hz-75Hz 

Inverter

Inverter

Coolant Pump

100-500 VAC 3PH

Variable Frequency 
15Hz-75Hz 

100-500 VAC 3PH

Variable Frequency 
15Hz-75Hz 

24 VDC

R
eg
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up
pl

y

Voltage  
Regulator

70
0 

V
D

C

Power Circuit - Typical Hybrid Electric

Compressor 1
23 A 

Compressor 2
23 A

Condenser 1 
2.8 A

Condenser 2
2.8 A

Evaporator 
4.6 A 

Controller
2 A

Generator Inverter

Bus Charging System

230 VAC 3PH

Shore Power
230 VAC

350DC

24 VDC

Battery Pack

Disconnect Switch

For use on standard diesel engine-driven buses. For use on hybrid electric and all-electric buses.

TE SeriesTEA Series

Engine driven 
600 VAC Alternator 



buildings and homes.
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IntelligAIRE® III
Third generation advanced microprocessor control and communications technology.

PRESSURE PSIG
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 Available I/O to monitor and control components

 Multi-zone temperature control exibility

 Programming simplicity and con gurability  
with the PC interface

 Communications capability

 Weight reduction with elimination of harness

Thermo King’s IntelligAIRE: Since 1994
The name you know and trust brings you the next generation  
of bus microprocessing technology.

MORE:
IntelligAIRE III gives you

Coach and Transit Bus Climate Control has Never Been This Easy

✓ Improved diagnostic and 
troubleshooting that reduces 
downtime. Technicians can 
override any function to create 
a speci c condition to help 
identify a problem. All alarm and 
shutdown codes are stored with 
a real time date stamp to assist 
maintenance when diagnosing  
or troubleshooting a problem.

✓ Complete and advanced 
communication capabilities 
with the CAN based HVAC 
control system allows 
customers to plug directly into 
the vehicle’s J1939 network, 
makes more information 
available and eliminates the 
gateway module required 
between the bus controller  
and the unit controller.

✓ Reduced setup time for 
installing and changing 
program les with a ashload 
option for custom con guration. 
Users can now load a single le, 
which can be saved and applied 
to all buses in the eet without 
having to con gure each  
bus individually.

PRESSURE PSIG

SUCT 1 DISCH 1 SUCT 2 DISCH 2



Energy Ef ciency and Sustainability:
IntelligAIRE III can help you get there!

Athenia Roof Mount Rear Mount
All-Electric

Athenia Roof Mount
All-Electric

RLF Integrated
Rooftop

T-Series Rear Mount

Let IntelligAIRE III Provide Optimum Control of These Energy-Saving Components

Unmatched versatility with IntelligAIRE III - 
One controller for all of our products!

Second Generation Brushless Motors Fuel-Saving Screw Compressor

Energy Management System for
Reciprocating Compressors

Electric Scroll
Compressor

Power Electronics for All-Electric HVAC
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IntelligAIRE III
Main MODULE

COMPRESSOR

INTERNAL
IO MODULE

DRIVER’S DISPLAY MODULE

6

J1939

J1939 NETWORK
WIRELESS BROADCAST

2

Legend
ROOFT OP A/C HEAT UNIT

WATER VALVE

BOOST PUMP

DIESEL FUELED HEATER (AUX.)

ENTRANCE HEATER

DUCT HEATER

CONVECTOR HEATER

DRIVER A/C HEATER/DEFROSTER

1

2

3

4

5

6

7

8

ON-BOARD
COMPUTER

PRESSURE DISPLAY 
MODULE

IntelligAIRE III: More information
at your ngertips than ever before

Climate Control
Center

Choose to monitor any of over 100 functions 
— unique alarm codes alert you to any problems.



Let the Power of IntelligAIRE III Work for You
System level block diagram

10 Module
Main

Module

Display Module

Pressure Display
Module

PCAN

PC

RS232
J1939

CA
N

1

CANO

1

00
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2

2

3
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The IntelligAIRE III is a component-based system that allows system expansion as necessary to incorporate 
additional features or multiple temperature control zones in applications such as articulated buses.

Toolkit of the future from Thermo Kingg

Diagnostic Cable

Your PC

PCAN Adapter

Flash Load
Programming Cable

USB to Serial Port
Adapter

CAN DIAG ProgramPCAN Software
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Four simple modules remove complexity for operators and technicians

Display Module Pressure Display Module Main Module IO Module

Display Module
(Optional)

The display module provides
an optional user interface
for controlling the HVAC
on/off, set point adjustment
and readout of passenger
zone temperatures
and outside ambient
temperature. The display
features touch sensitive
operator keys,
LED indicators and
a 3-digit LED display.

Pressure
Display Module
(Optional)

The pressure readout
module provides an optional
digital readout of suction
and discharge pressures.
The module features touch
sensitive operator keys,
LED indicators and a
3-digit LED display.

Main Modules
(up to 3 as required
by the application)

The microprocessor in the
main module(s) provides the
primary intelligence” and
acts as the main controller(s)
of the system. The main
modules, IO modules,
display module and pressure
module communicate via
CAN bus. A second CAN
port is included on each
main module to provide an
optional SAE J1939 interface
to the vehicle network.

IO Modules
(Up to 8 as required by application)

The IO modules support
additional oor heat
zones as required by the
application. The conditions
of all sensors and other
inputs are transmitted to
the main module. The main
module then determines
what system actions are
required and transmits
the appropriate output
commands back to
the IO modules.

✓ Multiple zones
can be controlled
using identical
expansion modules
via CAN network
and interconnected
software

✓ Expanded CAN
communication
capability to plug
directly into the
vehicle’s J1939
network

✓ Operator-friendly
display and pressure
modules for
improved control
and diagnostics

IntelligAIRE III Delivers Industry-Leading
Capability with Unmatched Ease-of-Use



Worldwide Service Organization
Thermo King backs its equipment and customers with a  
highly-trained, worldwide service organization. This assures  
you the support of factory authorized service facilities and  
a stock of factory parts and factory trained mechanics.

Warranty Summary
Terms of the Thermo King Warranty are available on request 
from your local Thermo King dealer. Please reference document 
TK50049 for the Thermo King Bus Unit Warranty.

Add Thermo King’s IntelligAIRE III to your HVAC speci cation today
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T he Thermo King IntelligAIRE III is a 3rd generation advanced 
microprocessor-based controller for bus climate control 
systems that can be programmed for either manual or 

automatic operation. A unique feature of the IntelligAIRE III 
system is its modular con guration, connected via a CAN 2.0B 
communications network.

The modular con guration provides the user greater exibility for 
customization, reduces the number of electrical connections and 
signi cantly reduces weight with the elimination of long multi-
wire harnesses.

The IntelligAIRE III system consists of up to (3) Main Modules, 
Display Module and up to (8) IO Modules. The operator can cool/
heat/ventilate up to three zones on the vehicle. The set point, fan 
speed and fresh air damper can be controlled independently for 

each zone. These functions can also be controlled independently 
on the driver’s evaporator/heater unit. All components associated 
with the cooling, heating and ventilating of the passenger 
compartment(s) are controlled by a single control system.

The Thermo King IntelligAIRE III comes fully equipped to  
handle all of your communications needs. The package includes  
an RS232 port for ash-loading rmware updates, a J1939 port  
for interface with the vehicle’s CAN BUS network and a CAN  
port for diagnostics and customized con gurations. The CAN 
Diagnostic program provides more diagnostic features and 
troubleshooting information than any other controller  
available for bus HVAC systems. 

Display Module Pressure Module

Main Module IO Module

(Dimensions same as Display Module)

2.25
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X426 and X430 Compressor and Clutch
Air conditioning compressors and clutches for bus applications.



Engineered exclusively 
for transport applications
Built for continuous duty, reliable operation, 
and long life in an environment that 
features extreme  uctuations in operating 
temperatures, constant shock and 
vibration, dirt, dust, and other potential 
contaminants. Reliability translates directly 
to less downtime and lower operating costs.

Built for extended service life
Thermo King compressors have been 
designed and built for extended service life. 
And fewer repairs mean lower parts and 
labor costs.

Reduces fuel consumption
The Thermo King unique clutch system 
allows cycling at any engine speed. This 
allows the compressor to disengage 
when cooling isn’t needed, reducing the 
load on the bus engine and conserving fuel. 
The compressor is sized to provide capacity, 
but not oversized to where it increases 
fuel consumption and operating costs.

Less wear and tear on bus 
transmission and engine
The in-line, V-type, four-cylinder 
reciprocating design of Thermo King 
compressors, coupled with top center 
positioning of pistons every 90 degrees 
relative to the crankshaft, results in 
smooth even torque load on the bus 
transmission and engine crankshaft for 
longer life, fewer repairs, fewer replacement 
parts, and fewer man hours in repair. 

Fast and easy to service
A Thermo King compressor can be 
completely overhauled by one mechanic 
(using common shop tools) in less than 
four (4) hours, without the need for 
complicated and costly machining. 

Today, in the bus transportation business, “operating costs” are critically 
important. Finding ways to reduce operating costs will have a positive 
influence on profitability. Thermo King understands that, which is why 
you should know all the ways Thermo King compressors work to keep 
your operating costs down. Here’s how:

Lower your 
operating costs.

How environmentally friendly refrigerants perform.
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Designed Exclusively 
for Bus Transportation 
Applications

•  Fast and easy to service

•  Extended service life

•  More efficient operation

•  Reduces fuel consumption

•  Environmentally friendly 
HFC refrigerants



How Thermo King compressors 
help lower operating costs.

During normal operation, the 
discharge valve lifts to allow 
compressed gas to exit the 
cylinder.

Weight of the clutch and belt side load is 
supported directly by the rigid compressor body. 
Only the friction plate and retaining bolt are 
mounted on the shaft, reducing the amount of 
stress on the crankshaft, increasing overall life of 
other compressor components.

S
S

C

✓ Body mounted clutch reduces 
wear on compressor parts.

✓ Magnetic clutch design saves fuel.

✓ Epoxy sealed clutch coil for lower maintenance.

✓ Mounting of clutch bearing ensures even 
wear, protects against premature wear.

✓ Double row ball bearings add strength, longer life.

✓ Teflon grease seals increase bearing life.

✓ Ease of lubrication reduces maintenance time.

✓ Friction plate air gap easily adjusted.

✓ Pulley face is easily reconditioned.

✓ Stainless steel bellows seal for improved reliability. 

✓ Multiple sight glass assures vision 
will not be blocked when checking oil.

✓ Deep oil sump results in fewer 
breakdowns, longer compressor life.

✓ Suction strainer and refrigerant oil 
filter prevent recirculation of harmful 
particulates, extends compressor life.

✓ Check valves limit oil escape, 
increases lubrication during startup, 
extends compressor life.

✓ Spring-loaded discharge valve cage 
relieves pressure if hydraulic pressure 
develops in cylinder.

✓ Free-floating suction and discharge 
valve reeds allow greater gas flow.

✓ Replaceable cylinder sleeves allow overhauling 
without reboring, lowers cost of repairs.

✓ Vanasil alloy ringless pistons for long life 
performance and high pumping efficiency.

✓ Gas cooling lowers piston operating 
temperature, extends compressor life.

✓ Gerotor oil pump extends compressor 
operating life.

✓ Drilled oil passages through crankshaft 
deliver positive lubrication to bearing 
surfaces extending bearing life.

✓ Forged steel crankshaft and connecting 
rods add strength, increase compressor life.

✓ Field-replaceable crankshaft ball bearings, 
rather than bushings, results in less 
expensive overhauls.

✓ Lightweight aluminum body transfers heat 
rapidly for cooler, more efficient operation.

Under abnormal conditions, 
when extreme pressure is 
created by liquid refrigerant or 
oil entering the cylinder, the 
entire discharge valve cage lifts 
to vent the excessive pressure. 
This 2-stage pressure relief 
system helps extend overall 
compressor life.

Cool refrigerant gas 
enters the chamber 
around and through 
the piston, reducing 
the operating 
temperature and 
resulting in a cooler, 
more efficient 
running compressor.



Providing equipment and services to manage controlled-temperature environments for 
food and other temperature-sensitive products, our Climate Control Technologies sector 
encompasses both transport and stationary refrigeration solutions. Our product brands 
include Thermo King®, a world leader in transport temperature control systems, and 
Hussmann®, a manufacturer of refrigeration and food merchandising equipment.

www.thermoking.com      www.hussmann.com      www.ingersollrand.com

TK 30174-3-PL (9-08) 

©2008 Ingersoll-Rand Company 
Printed in U.S.A. on Recycled Paper

Bus Air Conditioning Compressor and Clutch Specifications

Dimensions:  millimeters (inches)

Compressor Model X426 Model X430

Displacement 426 cu. cm (25.9 cu. in.) 492 cu. cm (30 cu. in.)

Number of cylinders 4 4

Maximum BHP 19 BHP (R-134a) 19 BHP (R-134a)
 29 BHP (R-22/R-407C) 29 BHP (R-22/R-407C)

Maximum speed 3,000 rpm (R-134a) 3,000 rpm (R-134a)
 3,000 rpm (R-22/R-407C) 3,000 rpm (R-22/R-407C)

Refrigerant R-134a R-134a
 R-22/R-407C R-22/R-407C

Oil capacity 4.2 liter (8.9 pints) 4.2 liter (8.9 pints)

Oil pump Gerotor type Gerotor type

Oil type TK Part No. 67-404 TK Part No. 67-404, 
 (R-22) Alkybenzene (R-22) Alkybenzene
  TK Part No. 203-513 TK Part No. 203-513
 (R-134a/R-407C) Polyolester (R-134a/R-407C) Polyolester

Maximum tilt 10  any direction 10  any direction

Drive method Belt or direct Belt or direct

Max. belt side loading 136 kg (300 lbs.) 136 kg (300 lbs.)

Operating Conditions

Max. discharge temp. 162.8 C (325 F) 162.8 C (325 F)

Max. saturated suction temp. 12.7 C (55 F) 12.7 C (55 F)

Max. saturated discharge temp. 68.3 C (155 F) 68.3 C (155 F)

Clutch Assembly

Type Electro-magnetic
Voltage 12V dc/24V dc
Current draw 5.0 amps/2.5 amps
Engagement speed 0 to 3,000 rpm 

 (X426/X430)
 

Drive pulley O.D. 229 mm (9.0 in.) 
 197 mm (7.75 in.)

Available  B type, 2 groove
belt types 5V, 2 groove
Rotation Clockwise or counter-  

 clockwise (clutch end)
Peak torque 80 ft. lbs.

Weight: (approximate)

Model X426 52.2 kg (115 lbs.)
Model X430 52.2 kg (115 lbs.)
(Including oil, service valves and clutch)
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Worldwide Service Organization
Thermo King backs its equipment and 
customers with a highly-trained, worldwide 
service organization. This assures you 
the support of factory authorized 
service facilities and a stock of factory 
parts and factory trained mechanics.

Warranty Summary
Terms of the Thermo King Warranty are 
available on request from your local 
Thermo King dealer. Please reference 
document TK50049 for the 
Thermo King Bus Unit Warranty.
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Your INSIGHT®

drives our innovation
The INSIGHT product offering combines lightweight design 

with superior strength, durability and comfort.

INSIGHT’s Construction

Seat module specifically engineered for cleanability. 

INSIGHT-PRIME

A large, sophisticated injection mold is able to produce a sleek, one-piece seat 
module made of a super-dense, composite resin with an integral grab handle.  
Each seat module hooks over the back side of the upper extrusion and is securely 
held in place by two front bolts. On two-pass transverse seats, one bolt secures 
the front V-filler to the back side of the upper extrusion. This five-bolt assembly 
simplifies any retrofit opportunities or rare cases of maintenance needs.

INSIGHT-PRIME and INSIGHT-PRIME+ model types are built with a one-piece 
seat module, while INSIGHT adds a single back insert with a seat and a back 
cushion onserts that accept permanently bonded foam and/or upholstery. 
The back panel insert is held in place by six fasteners hidden by the cushion 
onserts. These onserts are secured to the perimeter of the seat with a 
quick-release system of hardware technology that does not require tools to 
efficiently remove and replace when required.

INSIGHT® INSIGHT-PRIME®INSIGHT-PRIME+®

Color-coordinating inserts available in seven standard colors. No back panel required.

Cushion Onserts Color Inserts Textured Module

INSIGHT-PRIME+

Seat Module

Grab Handle

Cushion Onsert

Back Panel



Model Types 

• Transverse

• Transverse Flip-up

• Individual (Seat) Transverse Flip-up

• Longitudinal (17" & 18")

• Longitudinal Flip-up (17" & 18")

• Back-to-back

• Rear Cross

Dimensions

Features

Contemporary Styling 
Individual sculpted seat module with integral grab rail and back 
panel in complementary colors, with no unsightly welds or 
exposed fasteners. 

Modular Design 
Replacement of a single seat or major component if necessary 
is quicker and more economical. The one-piece molded seat 
module with minimal parts is unmatched in the industry.

Superior Comfort
Ergonomic seat design features the largest personal seating area, 
increased spaciousness in legroom and back height, and padded 
seat and back cushions for enhanced comfort. 

Superior Vandal and Corrosion Resistance
Seat module constructed of advanced technology composite 
resin that is colored throughout and corrosion resistant 
materials. Mounting design incorporates anodized aluminum.

Standard 1/2" padded cushion with optional drain hole

Plush padded cushion (1-1/4" seat, 1/2" back)

VR-50® Vandal-resistant cushion with optional drain hole

CR-50® Cut-resistant cushion; available on standard and plush padded

Docket 90A foam and fabric available

Cushion Onsert Selection

Detailed reference document 

available for each model type.

17" Seat Modules

989
Blue

980
Grey

1471
Charcoal

Module Color Selection

989
Blue

980
Grey

321C
Teal

533C
Navy

2169
Dark Cool Grey

2283
Red

368C
Go

Insert Color Selection
Custom colors also available, minimum order quantities and additional costs may apply

989C
Blue

Textured980C
Grey

1471C
Charcoal Stainless Steel

Back Panel Selection
Thermoplastic

Textured Seat Module Color Inserts Plastic Back PanelCushion Onserts Without Grab RailGrab Rail CoverBack Extension

INSIGHT PRIME PRIME+

Cushion Onserts •

Back Extension •

Color-Coordinating Inserts •

Drain Hole (Excludes Plush Pad) • • •

Grab Rail • • •

Grab Rail Cover • • •

Without Grab Rail • • •

Back Panel (18" only) •

Docket 90A • • •

(Standard Materials FMVSS 302 Compliant)

Options 

Stainless-Steel 
Back Panel

36"

INSIGHT (1) 1QKA08L####N### 

INSIGHT (2) 1MMA29L1###N#NN

25"

21 31/32"
16 23/32"

16" to 20"

INSIGHT (1) 1QKA08L####N### 

INSIGHT (2) 1MMA29L1###N#NN

22 5/8"51"
2"

16" to 20"

16 3/16"

INSIGHT (1) 1QKA08L####N### 

INSIGHT (2) 1MMA29L1###N#NN

18" Seat Modules

Prime+ Module: Docket 90A, Prime+ Inserts: Small components are exempt



Our Mission
Since 1886, American Seating has set the standard for product design, durability and comfort. Our first transportation seat 
was introduced in 1931, and today we remain committed to exceeding the expectations of our customers. Our achievements 
serve as the platform for new and innovative products that are the benchmarks of our industry.

American Seating, INSIGHT, INSIGHT-PRIME and INSIGHT-PRIME+ are registered 
trademarks of American Seating Company
Form No. T-INSIGHT-20 ©2020 American Seating Company

801 Broadway Avenue NW, Grand Rapids, MI 49504-4499
Phone 616-732-6600   800-748-0268   FAX 616-732-6401
americanseating.com

American Seating is committed to lessening our impact on the planet 
through responsible stewardship of our environment.

All products designed, engineered, manufactured, and tested in the USA.

InSight is an iF Product Design award winner
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Unmatched service and support
network across the US

Partners you can trust.

GILLIG Field Service Technicians

Cummins Service Locations
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FS 300 Hose Identification 

Because of a supply issue with the blue hose covering, Eaton is temporarily 
making FC-300 hose using black covering.  FC-300 hose assemblies made 
between October 2018 to May 2019 will be affected by this change. 

To avoid being mistaken for FC-350 hose, Eaton has applied the following 
unique identifiers to the FC-300 hose assemblies: 

1. Yellow ink markings to the hose identifying it as FC-300.    
Note: White ink markings are used on FC-350 hose assemblies. 

2. Blue stripe around the hose identifying it as FC-300. 
a. Hoses 2-ft and shorter will have a blue stripe located in the center 

of the hose length. 
b. Hoses longer than 2-ft, up to 4-ft in length have a blue stripe 

located at each end, adjacent to the fitting. 
c. Hoses longer than 4-ft have a blue stripe located at each end, 

adjacent to the fitting, and an additional stripe located in the 
center of the hose length. 

In addition, the hose will still have a foil tag with the Gillig part number. 

Note:   FC-300 and FC-350 have different pressure ratings, so it’s important to 
not mix them. 
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MULTIPLEX SYSTEM
The bus uses the Dinex-G4-MPX multiplex system made by the I/O Controls Corporation. The 
multiplex system makes it possible to move large amounts of electrical sensor and switching information 
between remote locations on the bus using only a small cable. This eliminates a huge wire bundle 
(conventional wiring harness) still found on some buses. The multiplex system also provides better 
control and troubleshooting capabilities for the electrical system. 

For the most up-to-date information, contact the I/O Controls Corporation.

Theory of Operation
The multiplex system consists of modules installed at various locations on the bus (refer to Figure 
9-21 for locations). “Clean” power for the system is provided by a unit mounted in the Rear Enclosure 
Electrical Panel. The system works as follows: One of the modules, the G4-MBC-HUB (Figure 9-20), 
is a programmable primary module “brain” unit. The others are secondary units, which either inform the 
rest of the system of inputs from 
the bus, or direct power to outputs 
at the command of the primary 
module.
An input (from a switch, sensor, 
etc.) is received by a module. 
The module will send a signal 
to the G4-MBC-HUB master 
module. Each Module is using a 

the Schematics Manual for each 
module jumper setting. Modules 
programmed to take action when 
they get a particular command 
will do so. This process continues 
constantly; every module is 
constantly in communication with 
the G4-MBC-HUB module. 
The I/O system has the capability of communicating with the J1939 network.
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Multiplex System Components
The multiplex modules are located in various locations inside the bus. Refer to Figure 9-21 for a 
diagram of these locations. The different types of modules are described below. Refer to the Schematics
Manual to determine the components equipped on your bus.

Multiplex System Connections
The modules in the system are connected by small cable bundles wrapped in plastic conduit and 
joined by Deutsch connectors. Do not cut or modify any of the multiplex system wiring. Refer to the 
Schematics Manual for your bus to determine cable routing.

B4
B5

B3

B2

B1

C1

D2
D3

D1

MBC

LE

A1

R1
LHP

CLV

ATS

HL

MFD

C1*

STANDARD:
1) A1 = LIGHT BAR / MFD
2) B1, B2, B3, B4, B5 = FRONT ELECTRICAL PANEL
3) C1 = DOOR MODULE W/ REAR DOOR
4) MBC, D1, D2, D3 = REAR ELECTRICAL PANEL

OPTIONAL:
5) LE = DINEX INTERIOR LIGHT MODULE
6) CLV (SYS-01) = CLEVER INTERFACE MODULE
7) LHP (SYS-02) = LOGGING MODULE
8) R1 = RADIO BOX MODULE
9) HL = DINEX HEADLIGHT MODULE (AT WASHER PANEL)
10) ATS = AUTO TEST SYSTEM MODULE
11) MFD (A2/A3) = MFD MODULE
12) C1* = C1 MODULE W/O REAR DOOR
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G4-MBC-HUB Main Bus Controller
The G4-MBC-HUB module (Figure 9-22) is a programmable network controller located in the rear 
bulkhead electrical compartment. This module constantly monitors the system for signals from other 
modules.
This module contains two programs: one for processing ladder logic and one for communicating with 
the J1939 network.

22

CON-A

OUTPUT 12V

WARNING

DELAY ONCOM  J1939  PRG   ENG  TRANS ABS    GW

M1      M2     M3      M4      M5     M6     M7

M8      M9     M10     M11     M12 SYS.ON  ERR

CON-B
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G4-DIO-40OUT-GL Module
This 40-output module (Figure 9-23) provides power signals to the Intelligent Transportation System 
(ITS), passenger counter, and camera system.

31
63

70
-6

DTM04-08PA

DTM06-08SA

316370-6 (WHITE) CON-A

316370-6 (GREY) CON-BCONNECTOR

CONNECTOR
DTM04-08PA/DTM06-08SA
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G4-DIO-1616-GL Module
This digital 16-input/16-output module (Figure 9-24) receives commands from the G4-MBC-HUB 
module and performs various functions, depending upon where it is located—for example, this module 
can be used to control HVAC, headlights, panel lights, stop request lights, marker lights, farebox light, 
auxiliary heaters, and door controls.

24

DIAGNOSE

P
O

W
E

R
 IN

CON-A

CON-D

CON-C

CON-B

Headlight Control Pulse-Width Modulation
Pulse-width modulation (PWM) is provided by the G4-DIO-1616-GL module. The task of the Headlight 
Control Pulse-Width Modulation module has now been assigned to output channels 1 and 2 on B1 and 
B2. Output channels 1 and 2 can be controlled by the application program to provide PWM or non-
PWM output. 
PWM output provides low voltage to outputs 1 on B1 and B2 for high beam and outputs 2 on B1 and B2 

is digitally modulated and programmable for a desired percentage of duty cycle. 
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G4-ATS-01 Automatic Test System (ATS) Module (Optional)
G4-ATS automatic test system (Figure 9-26) can be 
used for a variety of purposes. It functions as an input 
monitor display, an output emulator display, and as 
a display of previous test results. It can be used as a 
built-in self-test, which performs diagnostic functions. 
The G4-ATS can remember and display test results 
from three previous test runs. Consult your GILLIG 
Service representative before using this test system. 
Only trained personnel should use this equipment.

LE
ID#84

CONNECTOR
IO-LE-B

CONNECTOR
IO-LE-A

AZUSA, CA U.S.A.
CONTROLS CORP.

U.S. PATENT PENDING

DINEX LIGHTING CU
RB

SI
DE

LI
GH

T
RO

AD
SI

DE
LI

GH
T

PO
W

ER
IN

NE
TW

OR
K

IS
P 

PO
RT

COM.

DL-CM-007 Dinex Lighting Gateway Module (Optional)
This module (Figure 9-25) provides power to the interior lighting in buses equipped with I/O Controls 
LED interior lighting systems, and it communicates with the master module to turn individual lighting 

5,907,486-6,061,600-6,094,416
U.S. PATENT NO.

AZUSA, CA U.S.A.
CONTROLS CORP.

MODEL: T2-ATS-03-R2
DINEX

INPUT

RECALL OUTPUT

START 2

START 1

TESTING

NO TEST
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Troubleshooting

by observing the LEDs on the multiplex modules. It may, on rare occasions, become necessary to reload 
the software into the master module.
To properly troubleshoot the electrical system, it is necessary to understand the relationship between 
various combinations of inputs and the programmed responses to those inputs. The I/O Dinex multiplex 
system can be programmed to require any number of conditions (on or off signals from bus switches 
or sensors) in any combination to produce a response. The response can simply turn on an output to a 
device, or it can be a series of timed events and/or multiple actions.

Diagnostic Mode
Service technicians have access to a Diagnostic Mode screen on the multi-function display. Available on 
this screen are bus network diagnostic information, logging/export data, and status monitoring of all I/O 
Multiplex modules. To get back to the Primary Screen, touch the “Main” button at the lower right of the 
screen.

Ladder Charts
The best way to understand the programming of the multiplex system is to 
study the diagram of the programming, which is known as a “ladder chart.” The 
ladder chart can be found in the GILLIG . Always 
make sure you are using the correct manual for your bus before attempting any 
electrical troubleshooting; check the bus/chassis numbers on the manual’s front 
cover.
Ladder charts use logical symbols and connecting lines to show the relationships 
between the various inputs and outputs in the multiplex system. The three most 
commonly used symbols are:

“ON” Input Condition Required
This symbol, which is made up of two vertical lines interrupting a 
horizontal line (see Figure 9-27), indicates that the input circuit number 
listed above the symbol must be  to continue to the next step to the 
right of the symbol on the ladder chart. In the example here, the DAY 
RUN circuit at  must be on or active in order for the multiplex 
system to move on to the next condition or action in the ladder chart.

“OFF” Input Condition Required
This symbol, which looks like the “On Input Condition Required” symbol with a diagonal slash 
through it (see Figure 9-28), indicates that the input circuit number listed above the symbol must be 

 to continue to the next step to the right of the symbol on the ladder chart. In the example here, the 
STARTER ENGAGED circuit at  must be off or inactive in order for the multiplex system to 
move on to the next condition or action in the ladder chart.

B1-i01

DAY RUN
27

D1-in16

STARTER ENGAGED
28
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Timed Action
This symbol, which looks like a “T” in between two vertical lines (see Figure 9-29), indicates that the 
timed function will affect whatever action is listed to the right of the box on the ladder chart. In some 

amount of time, then stopped. In the example here, the RAISE output B4-o07 will be activated for 2.5 
seconds, then turned off.

Reading the Ladder Charts
Refer to Figure 9-30. Each circuit shown on the ladder charts starts with a single line on the left and 
ends with a single output on the right. The multiplex system checks for the required conditions, scanning 
from left to right. If a path can be completed (by meeting all the required conditions between the start 
of the circuit on the left and the output on the right), power is sent to the output. In most cases, there is 
more than one path that will activate the output; in these circuits, any completed path will activate the 
output.

For example, in Figure 9-30, there are two ways to send power to the roadside high beam headlamp at 
B2-o01 (the letter “o” stands for “output”). One way is for all the conditions on the upper path to be met; 
for this to happen, the STARTER MOTOR input at D1-in16 must be OFF, the NIGHT RUN input at  
B1-i01 must be ON, and B3-i05 must be on. All conditions on each rung must be met before the upper 
path can be completed and power sent to the headlights. Another way to send power to the roadside 
HIGH BEAM output is to complete the lower path, shown in Figure 9-30. To do this, the STARTER 
MOTOR input at D1-in16 must be OFF, or the EXT LIGHTS TEST FLAG must be ON.

D1-in16
STARTER ENGAGED 

B1-i01
NIGHT RUN

B3-i05
HIGH BEAM

FLAG-105
EXT LIGHTS TEST
FLAG

B2-o01
ROADSIDE
HIGH BEAM

B4-o07
RAISE

TMR10
2.5 Sec.
TURN ON TMR

T
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Module LEDs

is optically isolated and smart fuse protected for double protection against voltage spikes, transients 
and short circuits. This optical isolation also provides electrical noise immunity. Observing the LEDs 
on the modules while referring to the ladder chart for your bus will enable you to solve most electrical 
problems on the bus.

Input Circuits
Input circuits have green LEDs. Refer to the input/output map for your bus to determine which circuit a 
particular LED is monitoring. Input circuits are always numbered i1 through  (Figure 9-31).

Output Circuits
Output circuits are monitored using the red LEDs. Refer to the input/output map for your bus to 
determine which circuit a particular LED is monitoring. Red LEDs are assigned a circuit number. 
When a red LED lights up, it indicates that the output circuit is on or active. Output circuits are always 
numbered o1 through  (Figure 9-31).

Diagnose
When the DIAGNOSE button is depressed for less than 10 seconds, the module ID# (Ref. Figure 9-33) 
and communication  status is displayed. When the DIAGNOSE button is depressed for more than 10 
seconds, the feedback and smart fuse information are displayed for output channels 1 through 14. Ref. 
Figure 9-32.

INPUT

OUTPUT

DIAGNOSEi2i1 i3 i4 i5 i6 i8

i16i13i12i11i10i9 i15i14

i7

o2o1 o3 o4 o5 o6 o8

o16o13o12o11o10o9 o15o14

o7

Diagnose Information for Less Than 10 Seconds Diagnose Information After 10 Seconds
o09 = ID Select Address 1 Short Circuit = Flashes at a rate of 60 milliseconds

o10 = ID Select Address 2 Overload = Flashes at a rate of 400 milliseconds

o11 = ID Select Address 3 Open Load = Flashes at a rate of 800 milliseconds

o12 = ID Select Address 4

o16 = ON(Active Communication),
           OFF(No Communication)
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Module ID Selection

Module ID Selection/Jump Table (Ref: CON D) 
ID Jump Pins
64 8-9-10-11-12
65 8-10-11-12
66 8-9-11-12
67 8-11-12
68 8-9-10-12
69 8-10-12
70 8-9-12
71 8-12
72 8-9-10-11
73 8-10-11
74 8-9-11
75 8-11
76 8-9-10
77 8-10
78 8-9
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DINEX Flash Codes

communication failure. The Day Run, Night Run, Park, or Rear Run switch must be on to display these 

indicating that the DINEX modules are communicating. On the MBC module there are twelve indicator 

if the module is communicating properly and solid OFF, if the module is not communicating. If the 

been loaded or an incompatible tool may have been connected.

MBC
Indicator

COMM
FAULT

Module IOC Module GILLIG P/N

M1 1 B1 (ID# 64) G4-DIO-1616-GL 13-41361-090
M2 2 B2 (ID# 65) G4-DIO-1616-GL 13-41361-090
M3 3 B3 (ID# 66) G4-DIO-1616-GL 13-41361-090
M4 4 B4 (ID# 67) G4-DIO-1616-GL 13-41361-090
M5 5 B5 (ID# 68) G4-DIO-1616-GL 13-41361-090
M6 6 C1 (ID# 69) G4-DIO-1616-GL 13-41361-090
M7 7 D1 (ID# 70) G4-DIO-1616-GL 13-41361-090
M8 8 D2 (ID# 71) G4-DIO-1616-GL 13-41361-090
M9 9 D3 (ID# 72) G4-DIO-1616-GL 13-41361-090
M10 10 R1 (ID# 88) G4-DIO-40OUT-GL 13-41361-091
M11 - A1 (ID# 93) G4-48LED-04-GL 13-75839F003
M12 11 LE (ID# 84) DL-CM2-007 13-41361-071

- 12 TM (ID# 80) G4-TIMER-GL Internal MBC
- 13 G1 (ID# 89) G4-GW-J1939-4848-06 Internal MBC
- 14 G2 (ID# 90) G4-GW-J1939-4848-06 Internal MBC

15 G3 (ID# 91) G4-GW-J1939-4848-06 Internal MBC
16 G4 (ID# 92) G4-GW-J1939-4848-06 Internal MBC

M11 A2 (ID# 86) G4-MFD-02-GL2 19-68351-018
17 R2 (ID# 87) G4-GW-SYS-01 13-41361-095
18 HL (ID# 81) DL-HDM-90L-02 51-69995-001
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A   R A
The primary communications network on your bus is a “CAN backbone”—a controller area network. 
Controls such as the ECM (engine control module), ECU (transmission electronic control unit), ABS 
system ECU, and other vehicle computer control systems communicate through use of this SAE J1939 
standard communication link. 

This link receives operational information regarding the engine and other vehicle components, which is 
needed for proper bus systems control, and it transfers system operational data, to be utilized by vehicle 
systems to monitor, display, or use as input to determine the operating status of various systems. This 
communication link is also used as the basis for PC-based diagnostics programs. 

Figure 9-29 shows the general layout of the J1939 system. Please refer to the “Communication Cable” 
section of the Electrical Schematics Manual
to your bus.
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1. Purpose
1.1

2. Scope
2.1

3. Responsibilities
3.1

3.2
4. Procedure

4.1 Appearance Zones - Exterior Body

165

29' 35' 40'

All exterior finished surfaces shall adhere to the appropriate ASTM standard for resistance to diesel fuel, gasoline and common cleaning agents. Use of any 
chemicals on painted surfaces shall be verified for acceptance with the paint manufacturer before use, approval of which shall be maintained by the paint 
department supervisor.
Proper adhesion between the basic surface and successive coats of the original paint shall be measured using ASTM D3359, Method B.

Inspection Duration (min)

40 40 40

Sides - Horizontal mid-rail extrusion along length of bus.
Front - From bottom edge of windshield down.
Rear - From the bottom edge of AC access door down.

B
Sides - From the bottom edge of the horizontal mid-rail extrusion down and from the top edge the horizontal mid-rail upward.
Front - From the top of the windshield upward (including all roof cowlings).
Rear - From the bottom of the AC access door upward (including all roof cowlings).

Location Rate (sqft/min)

24

C All surfaces of the lower bottom edge of skirt panels, interior side of all panels, and access doors.

Curb Side

9

Rear 

Street Side

Note: The vehicle must be viewed in a normal run operation condition and from ground level or equivalent. The use of flashlights is prohibited. Visual 
inspection is performed at a distance of 36" from painted surface.

Total Inspection Time 19 22 23

80

198 210

80 80

Surface Area (sqft)
29' 35' 40'

24

24

Front

Paint Appearance Standard

180 213 220

2 2 2

7 8 9

3 3 3

8 9

24

The body of a bus is divided into different appearance zones (A through C) to set the Appearance Quality Requirements of each zone separately.
The Appearance Quality Requirements are detailed in Section 4.2.

This standard describes the painted surface appearance requirements of exterior body panels. These requirements, with regard to appearance attributes and 
surface blemishes, are outlined in the following standards to ensure the paint finish of GILLIG buses will meet or exceed customer expectations.

The purpose of this document is to identify the steps required to inspect the exterior surface of a painted bus.

Zone Description

A

GILLIG Paint Appearance Standard 4/ /19 1 of 6



Paint Appearance Standard
4.2 Paint Audit Procedure

4.2.1
4.2.1.1

4.2.1.2

Table 2 - Orange Peel

Note: Wet sand and polish is an acceptable repair method.

4.2.1.3

Table 3 - Solids Gloss - Using BTK Gardener Micro-Gloss Meter

Note: Wet sand and polish is an acceptable repair method.

80 units +

Quality Requirements for Appearance Attributes
Method of Taking readings
Visual inspection shall be completed in compliance with the above stated criteria. As defects are identified they will be marked/highlighted using 
a contrasting grease pen. After the inspection is completed, the results shall be tallied on either the Hard Card, or the In Process Inspection sheet 
(depending on where the inspection is completed).
All identified issues shall be reworked/reprocessed to achieve an acceptable level. Panel repair is an approved option if GILLIG determines a good 
repair can be achieved.

Orange Peel
Wavy appearance of the painted surfaces, poor flow, poor leveling, and pebbling.
Description: Uneven surface formation - much like that of the skin of an orange - which results from poor coalescence of atomized paint droplets. 
Paint droplets dry out before they can flow out and level smoothly together.

Method of Inspection:  Optical evaluation utilizing a BYK Gardner Micro-Wave-Scan and associated software.
The scale used in the software is “Rating” from ACT Laboratories Inc. This scale rates orange peel from 1 to 10. 1 being a rough textured finish 
and 10 being a glass finish.
The micro-wave-scan evaluates structure size as well as the brilliance of the surface. Orange peel is rated from 1 to 10. 1 being the lowest and 
equivalent to the surface of an orange and 10 is the highest and equivalent to a glass surface. The industry average for this reading is a finish of 
3.5 to 4. Use of the Micro-Wave-Scan is performed on a random sample basis or upon request. Measurements are taken on the bus mid-rail: 
front, middle, rear, and center of engine door.
Appearance Zone Requirements:

Zone
A
B
C

Requirements

A 80 units +
B 80 units +
C

Zone Requirements

Gloss
Shininess of the painted surfaces.
Method of Inspection:  Gloss meter (60°) as referenced in ASTM D523.
Optical evaluations utilizing a BYK Gardner Micro-Gloss 60° meter and associated software.
Note: Gloss measurements should not be taken on non-metallic or contoured surfaces due to resultant false or inaccurate readings.
Readings will only be taken as the bus exits the paint booth.
Appearance Zone Requirements:

≥ 4.5
≥ 4.0
≥ 3.5
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Paint Appearance Standard
4.2.1.4

4.2.1.5

Method of Inspection:

Table 4 - Bubbles/Craters
Zone

A

B

C

Appearance is consistent over entire bus, both within individual panels and between adjacent panels within a zone.
Axalta Coating Systems Approved Film Build Specification:
Single Stage - EX:
Axalta Coating System “Dry Film Thickness” specifications for the total primer/topcoat system for GILLIG is 3.0 mils minimum. The 3.0 mils for 
GILLIG has been approved by Axalta Coating System technical group.
* 920S primer “Dry Film Thickness” specification is 1.2 – 1.5 mils minimum.
* Imron Elite EX topcoat “Dry Film Thickness” specification is 1.8 – 2.2 mils minimum.
Axalta Coating System will continue to warranty units produced at GILLIG provided they meet minimum dry film thickness of 3.0 mils for single 
stage EX.
Basecoat/Clearcoat - EW/EB:
Axalta Coating System “Dry Film Thickness” specifications for the total primer/topcoat system for GILLIG is 4.0 mils minimum. The 4.0 mils for 
GILLIG has been approved by Axalta Coating System technical group.
* 920S primer “Dry Film Thickness” specification is 1.2 – 1.5 mils minimum.
* Imron Elite EW/EB topcoat “Dry Film Thickness” specification is 1.0 mils minimum.
* 8831S clearcoat “Dry Film Thickness” specification is 1.8 – 2.2 mils minimum.
Axalta Coating System will continue to warranty units produced at GILLIG provided they meet minimum dry film thickness of 4.0 mils for 
basecoat/clearcoat EW/EB.

Visual evaluation and comparison to zone table 4.

Description

Primer Not Exposed

0.059 in
(1.5mm)

Primer Not Exposed

2 within 2 ft square 
(No Cluster)

No More than 3 per 
panel

Max Size / Diameter

0.059 in
(1.5mm)

* If at any given point on the vehicle, total dry film thickness (DFT) is less than 3.0 mils for single stage or 4.0 mils for basecoat/clearcoat the 
following steps should be followed:

* Measurement should be taken 6” – 12” inches above, below, and on each side of that low reading (see below diagram for 
reference).

* If three (3) of the four (4) readings are within acceptable range for DFT, the area does not require paint repair for low film build 
and the current warranty will be honored.

GILLIG Film Build Measurement Process:

Uniformity

Small round depressions in the paint film which may or may not expose the underlying surface.

OK
No

Yes

Yes

Qty Per Panel Per 

Note: Wet sand and polish is an acceptable repair as long as the mil thickness is not compromised or repaint.

Bubbles/Craters - Fish Eyes
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Paint Appearance Standard
4.2.1.6

Method of Inspection:

Table 5 - Dirt in Paint
Zone

A

B

C

4.2.1.7

Method of Inspection:

Table 6 - Ding in Paint Coating
Zone

A
B
C

4.2.1.8

Method of Inspection:

Table 7 - Overspray/Dry Spray
Zone

A
B
C

Note 1: Wet sand and polish is an acceptable repair.
Note 2: Acceptable on underside of chassis, engine compartment, and inside of wheel wells.

Note: Wet sand and polish is an acceptable repair as long as the mil thickness is not compromised or repaint.

Visual evaluation and comparison to zone table 6.

OK Description

A localized depression or protrusion in the metal surface or substrate, which is visible after paint.

Note: Wet sand and polish is an acceptable repair as long as the mil thickness is not compromised.

No

No

Foreign matter in, on, or under the paint film surface (i.e.: lint, fibers, sanding dust, etc...).

Standard/Metric scale with visual evaluation and comparison to zone table 5.

OK Max Size / DiameterQty Per Panel Per Zone

Yes
0.059 in
(1.5mm)

No more than 5 spec. on any panel, should not be in a 
cluster

Yes
0.059 in
(1.5mm)

No more than 3 spec. in 2 ft section but not in a cluster

Yes
0.059 in
(1.5mm)

No more than 2 spec. in 2 ft section but not in a cluster

Rough or gritty texture on paint film surface.

Visual evaluation and comparison to zone table 7.

OK Description

No
Yes Slight (less than 2 mm)

No
Yes Only on inside of flange

Dirt Inclusion

Ding

Overspray/Dry Spray
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Paint Appearance Standard
4.2.1.9

Method of Inspection:

Table 8 - Solvent Pop
Zone

A
B
C

4.2.1.10

Method of Inspection:

Zone
A
B
C

4.2.1.11
Method of Inspection:

Table 10 - Sags and Runs
Zone

A
B
C

Note: Wet sand and polish is an acceptable repair.
4.2.1.12

Method of Inspection:

Table 11 - Scratches
Zone

A
B
C

Note: Touch-ups with a brush with primer and paint acceptable repairs.

OK Description
Yes Provided the gloss meets the Paint Appearance Standards.
Yes Provided the gloss meets the Paint Appearance Standards.
Yes Provided the gloss meets the Paint Appearance Standards.

Note: Wet sand and polish is an acceptable repair as long as the mil thickness is not compromised or repaint.

Sags and Runs

Small holes in a paint film usually caused by trapped solvent or porosity. Solvent boils are small, clustered, raised but unbroken bubbles in a 
paint film surface.

Visible swirl marks or hazy marks, which are caused by polishing techniques viewed in reflected or non-reflected lighting.

Table 9 - Polish Marks

Yes
Yes

Visual evaluation and comparison to zone table 8.

OK Description
Yes Pinhole type solvent pops, which are visible only when 

viewed at an angle or small random pops not visible from 
3 ft away.

Polish Marks

Yes
Yes
Yes

Slightly below punched/hole, rivets, and screws in panels.
Slightly below punched/hole, rivets, and screws in panels.
Slightly below punched/hole, rivets, and screws in panels.

Scratches

Visual evaluation and comparison to zone table 10.

OK Description

Solvent Pop

Scratches on surface of paint film.

Length

Not >5 mm
Not >5 mm

Description

On Non-Metallic
On Non-Metallic

Yes
Yes

Visual evaluation and comparison to zone table 11.

OK
No
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Paint Appearance Standard
4.2.1.13

Method of Inspection:

Table 12 - Sand Marks after Paint
Zone

A

B

C
Note: Touch-ups with a brush with primer and paint acceptable repairs.

4.2.1.14

Method of Inspection:

Table 13 - Pinholes
Zone

A
B
C

4.2.1.15

Method of Inspection:

Table 14 - Paint Chips
Zone

A
B

C
Note: Touch-ups with a brush on panel-edge is acceptable if no color change.

Small holes in a paint film, usually in the area of fiberglass gelcoat parts (i.e. porosity).

No

No

Cuts in the surface metal caused by poor sand technique or improper repair, only visible after paint.

Visual evaluation and comparison to zone table 12.

OK Description

Minor

No
Yes 2 Not in a cluster 2 sqft area

Visual evaluation and comparison to zone table 13.

OK Qty per Description

No 0 Not Allowed

Visual evaluation and comparison to zone table 14.

OK Qty per Description

Yes 2 Not in a cluster 2 sqft area

The absence of a small portion of the paint film.
Paint Chips
Note: Wet sand and polish is an acceptable repair as long as the mil thickness is not compromised or repaint.

Sand Marks

Pinholes

Yes
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ABS       -   anti-skid braking system 
ABTC -   Altoona Bus Test Center 
A/C -   air conditioner, or air conditioning 
AC -   alternating current 
ADA -   American Disability Act 
CDCTS  -    chassis dynamometer test control system 
CVS -  constant volume sampling 
CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but 
          without passengers or driver) 
dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale 
DC -   direct current 
DIR -   test director 
DR -   bus driver 
EPA -   Environmental Protection Agency 
GAWR  –  gross axle weight rating 
GVL -   gross vehicle load (150 lb. for every designed passenger seating 
          position, for the driver, and for each 1.5 sq ft of free floor space) 
GVW  -   gross vehicle weight (curb weight plus gross vehicle load) 
GVWR  -   gross vehicle weight rating  
HD-UDDS – Heavy Duty-Urban Dynamometer Driving Schedule 
LTI -   Larson Transportation Institute 
mpg  -   miles per gallon 
mph -   miles per hour 
PM -   Preventive maintenance 
PSTT -   Penn State Test Track 
rpm -   revolutions per minute 
SAE -   Society of Automotive Engineers 
SCF -  Standard cubic foot 
SCH -   test scheduler 
SA -   staff assistant 
SLW -   seated load weight (curb weight plus 150 lb. for every designed passenger seating 
                   position and for the driver) 
TD -   test driver 
TECH -   test technician 
TM -   track manager 
TP -   test personnel 
Wh -  Watt hour 
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Figure 8.1. Manhattan Driving Cycle (Duration 1089 sec, Maximum Speed 25.4

mph, Average Speed 6.8 mph)

Figure 8.2. Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 41

mph, Average Speed 12 mph)
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Figure 8.3. HD-UDDS Cycle (Duration 1060 seconds, Maximum Speed 58 mph, 

Average Speed 18.86 mph)
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FUEL ECONOMY SUMMARY SHEET

        BUS MANUFACTURER :Gillig                   BUS NUMBER :1206  
        BUS MODEL        :BAE Hybrid               TEST DATE  :06/26/12  

        FUEL TYPE           : DIESEL              
        SP. GRAVITY         :  .8400
        HEATING VALUE       : 20208.00 BTU/Lb
        FUEL TEMPERATURE    : 99.00 deg F
        Standard Conditions : 60 deg F and 14.7 psi
        Density of Water    : 8.3373 lb/gallon at 60 deg F
                                                           
        ---------------------------------------------------------------
        CYCLE  TOTAL FUEL  TOTAL MILES  FUEL ECONOMY      FUEL ECONOMY 
                USED(GAL)                MPG(Measured)   MPG (Corrected)
        ---------------------------------------------------------------
        Run # :1, CCW  

      CBD      1.075          5.73         5.330                  4.68
        ART       .892          3.82         4.283                  3.76
        COM       .566          3.82         6.749                  5.92
        TOTAL    2.533         13.37         5.278                  4.63

        Run # :2, CW   
        CBD      1.036          5.73         5.531                  4.86
        ART       .874          3.82         4.371                  3.84
        COM       .577          3.82         6.620                  5.81
        TOTAL    2.487         13.37         5.376                  4.72

        Run # :3, CCW  
        CBD      1.114          5.73         5.144                  4.52
        ART       .847          3.82         4.510                  3.96
        COM       .600          3.82         6.367                  5.59
        TOTAL    2.561         13.37         5.221                  4.58

        Run # :4, CW   
        CBD      1.096          5.73         5.228                  4.59

      ART       .852          3.82         4.484                  3.94
        COM       .585          3.82         6.530                  5.73
        TOTAL    2.533         13.37         5.278                  4.63

        ---------------------------------------------------------------
        IDLE CONSUMPTION (MEASURED)
        ----------------
        First 20 Minutes Data :   .28GAL   Last  20 Minutes Data :   .22GAL
        Average Idle Consumption :   .75GAL/Hr

        RUN CONSISTENCY: % Difference from overall average of total fuel used
        ---------------
        Run 1 :  -.2     Run 2 :  1.6     Run 3 : -1.3     Run 4 :  -.2

        SUMMARY (CORRECTED VALUES)
        -------
        Average Idle Consumption           :   .86  G/Hr
        Average CBD Phase Consumption      :  4.66  MPG 
        Average Arterial Phase Consumption :  3.87  MPG 
        Average Commuter Phase Consumption :  5.76  MPG 
        Overall Average Fuel Consumption   :  4.64  MPG 
        Overall Average Fuel Consumption   : 32.80  Miles/ Million BTU























  





Figure 1. Manhattan Driving Cycle (duration 1089 sec, Maximum speed 

25.4mph, average speed 6.8mph)

Figure 2. Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 

41mph, Average Speed 12mph)



Figure 3. HD-UDDS Cycle (duration 1060seconds, Maximum Speed 58mph, 

Average Speed 18.86mph)
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ABS       -   anti-skid braking system 
ABTC -   Altoona Bus Test Center 
A/C -   air conditioner, or air conditioning 
AC -   alternating current 
ADA -   American Disability Act 
Ah  -   Ampere hours 
CDCTS -    chassis dynamometer test control system 
CVS - constant volume sampling 
CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but 
          without passengers or driver) 
dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale 
DC -   direct current 
DIR -   test director 
DR -   bus driver 
EPA -   Environmental Protection Agency 
GAWR  – gross axle weight rating 
GVL -   gross vehicle load (150 lb. for every designed passenger seating 
          position, for the driver, and for each 1.5 sq ft of free floor space) 
GVW  -   gross vehicle weight (curb weight plus gross vehicle load) 
GVWR  -   gross vehicle weight rating  
HD-UDDS – Heavy Duty-Urban Dynamometer Driving Schedule 
LTI -   Larson Transportation Institute 
mpg  -   miles per gallon 
mph -   miles per hour 
PM -   Preventive maintenance 
PSTT -   Penn State Test Track 
rpm -   revolutions per minute 
SAE -   Society of Automotive Engineers 
SCF - Standard cubic foot 
SCH -   test scheduler 
SA -   staff assistant 
SLW -   seated load weight (curb weight plus 150 lb. for every designed passenger seating 
                   position and for the driver) 
TD -   test driver 
TECH -   test technician 
TM -   track manager 
TP -   test personnel 
Wh - Watt hour 
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Figure 8.1. Manhattan Driving Cycle (Duration 1089 sec, Maximum Speed 25.4 mph, 

Average Speed 6.8 mph)

Figure 8.2. Orange County Bus Cycle (Duration 1909 Sec, Maximum Speed 41 mph, 

Average Speed 12 mph)
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Figure 8.3. HD-UDDS Cycle (Duration 1060 seconds, Maximum Speed 58 mph, 

Average Speed 18.86 mph)
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