


Vendor Compliance Matrix 2, Safety
Please respond with your Proposal using the following Compliance Matrix described in the following section.  
Applicable answers are:
· E = Exceeds: Vendor complies with the requirements and exceeds the requirements.  Please provide information in the Comment section.
· C = Comply: Vendor complies with the requirements with no modification.
· PC = Partially Comply: Vendor complies with some of the requirements.  Please provide information in the Comment section, along with the estimated cost of customization if required to meet the specification.
· A = Alternative: Vendor does not fully comply with the requirements but has an alternative functionality that would meet the needs of the agency.  Please provide information in the comment section along with the estimated cost of customization if required to meet the specification.  
· NC = Non-Compliant: The vendor does not comply with the requirement in its entirety.







	Item
	Requirement
	Response
	Comments

	2.1
	GENERAL Safety Characteristics of 40-foot Battery Electric Bus

	a
	List provisions to ensure that the design bus does not exceed the gross vehicle weight tolerances
	
	

	b
	  Tires and rims
	
	

	c
	   Axle, including control arms
	
	

	d
	   Suspension (air bags, etc.)
	
	

	e
	Hydraulic pumps and lines are capable of withstanding maximum system pressures and temperatures
	
	

	
	
	
	

	2.2
	Structural
	
	

	a
	   The structure of the bus loaded to GVWR under static conditions will not exhibit deflection and/or deformation that impairs the steering, doors, windows, and passenger escape mechanisms or service doors
	
	

	b
	The structure of the bus loaded to GVWR under static conditions will not exhibit deflection and/or deformation during snowy or icy weather that may accumulate on the roof of the bus
	
	

	c
	The body and roof of the bus can withstand a static load of 150 percent of the curb weight evenly distributed on the roof with no more than a 6- inch reduction in any interior dimension
	
	

	d
	The roof is equipped with a non-slip surface and a clearly marked walkway for accessing and servicing the roof mounted equipment
	
	

	e
	The batteries are properly load distributed to reduce rollover potential or cause the bus to list to one side
	
	

	f
	The entire bus is designed to minimize potential exposure to hazardous electrical current in the event of an accident
	
	

	g
	The bus is designed to prevent gassing or fumes from the energy storage system to enter the interior passenger and driver areas
	
	

	
	
	
	

	2.3
	DESIGN TESTING, VALIDATION
	
	

	a
	Provide test results or other supporting evidence that the design bus is capable of operating in the DTA climate and transit system operating conditions
	
	

	b
	   Cold weather testing, including immersion
	
	

	c
	   Base Heat Btu (electric)
	
	

	d
	   Auxiliary heat Btu (diesel)
	
	

	e
	   Controls are available to DTA maintenance    staff for adjustment as needed (for example, the auxiliary heater is the primary source of heat and the battery supplied heat is secondary at DTA’s discretion)
	
	

	
	   
	
	

	2.4
	BATTERY SYSTEM, DISCONNECTS, GROUNDING
	
	

	a
	The bus is equipped with a single disconnect switch that will isolate the batteries from the rest of the vehicle systems
	
	

	b
	The disconnect switch is directly connected to the battery posts
	
	

	c
	The master battery switch interrupts the total circuit load
	
	

	d
	Each battery has an individual manual and automatic disconnect switch
	
	

	e
	The bus is equipped with redundant electrical disconnect switches, 1 inside the bus and 1 outside the bus to permit a quick shutdown in an emergency
	
	

	f
	The disconnect switches are clearly marked and labeled
	
	

	g
	Describe how the high voltage supply to the traction motor and other propulsion system components are isolated from the ESS when the master disconnect switch is switched off while the vehicle is operating 
	
	

	h
	Access to the battery compartment is located on the curb side of the bus
	
	

	i
	   Please describe what provisions/cooling systems are available to ensure that batteries do not exceed operating range tolerances
	
	

	j
	Battery cables are arranged in a harness to prevent connecting to wrong connection points
	
	

	
	
	
	

	2.5
	HIGH VOLTAGE AND LOW VOLTAGE SAFETY FEATURES
	
	

	A
	The high-voltage system and cabling is constructed so it does not interfere with the operation of the low-voltage control systems
	
	

	b
	The high voltage junction box is fully isolated from the low voltage junction box, controls, controllers and interlocks
	
	

	c
	High voltage and low voltage wiring are separated as far apart as practical
	
	

	d
	   Cables are color coded for positive 12 v, black for ground, and blue or yellow for any 12 v cables
	
	

	e
	Wire harnesses containing different voltage classes are properly identified and insulated
	
	

	f
	The high voltage system and the energy storage system are isolated from the bus chassis system
	
	

	g
	Cables are color coded (red for positive 12V, black for ground, and blue or yellow for 12V cables
	
	

	h
	High voltage cables are orange in color to provide a visual warning of high voltage
	
	

	i
	High voltage connections are formed within a safety interlocked dedicated junction box
	
	

	j
	Wiring connector jackets are color coordinated to easily identify high and low voltage connections
	
	

	k
	High voltage wires are conspicuously and indelibly labeled and are easily identifiable
	
	

	l
	High voltage wires are located on the bus in accordance with NFPA recommendations
	
	

	m
	Exposed propulsion cables are protected from degradation due to exposure to soap, road deicing solvents and other environmental conditions
	
	

	n
	Wiring connectors and cables are located in an area where they will not be immersed in water 
	
	

	o
	There are no exposed wiring runs on the interior of the bus
	
	

	p
	The bus is equipped with a detection and alert system to alert the operator and maintenance personnel for isolation faults 
	
	

	q
	Cables are arranged to eliminate vibrator fatigue, chafing, environmental or other forms of wear and degradation
	
	

	r
	The bus is equipped with non-rigid cooling line piping for traction motor cooling, except when vibrational frequencies prohibit or make rigid cooling lines unreliable
	
	

	s
	The bus is equipped with manual reset circuit breakers, fuses or multiplex overcurrent protection at all circuits and circuit branches
	
	

	t
	Critical manual reset circuit breakers are mounted with a visible indicator of open circuits
	
	

	
	
	
	

	2.6
	BATTERY MANAGEMENT SYSTEM (BMS)
	
	

	a
	DTA has a full license to access to the BMS monitoring and reporting dashboard and can receive alerts for preset conditions of its buses
	
	

	b
	The BMS can monitor and report the voltage of cells within each battery pack
	
	

	c
	The BMS can monitor the voltage at a frequency sufficient to ensure reliable and safe operation of the bus
	
	

	d
	The BMS monitors and reports battery temperatures at all times
	
	

	e
	The BMS can send an alert when a battery fault has occurred and identify its exact location
	
	

	f
	The BMS can employ safety interlocks when an unsafe battery condition is detected
	
	

	g
	The BMS can monitor the battery state of charge and provide the status to the rest of the vehicle systems
	
	

	H
	The BMS can monitor and report the humidity level in the high voltage battery pod.
	
	

	
	
	
	

	2.7
	THERMAL MANAGEMENT SYSTEM
	
	

	a
	The bus is equipped with a system that will automatically shut down the charging system and provide a visual alert in the event of a detected hazard
	
	

	b
	The bus has the capability to notify the operator and maintenance staff with an audible and visual alert in the event of a detected hazard 
	
	

	c
	The thermal management alert system requires the action of maintenance personnel to reset the alert to ensure that only qualified personnel can silence an alert 
	
	

	d
	The thermal management system fans automatically turn off if fire is detected 
	
	

	
	
	
	

	2.8
	PROPULSION SYSTEM
	
	

	a
	The propulsion system must have an auto-neutral setting to ensure that the bus shifts to neutral when the propulsion system is engaged and the parking brake is applied
	
	

	b
	The propulsion system must have an automatic control system to disable regenerative braking to prevent skids in low traction conditions such as wet roads, ice, snow, etc.
	
	

	c
	The bus is equipped with an interlock that prevents the accelerator from being depressed when the passenger doors are open
	
	

	d
	The bus cannot move at speeds greater than two miles per hour if the rear doors are unlocked or open
	
	

	
	
	
	

	2.9
	FIRE PROTECTION SYSTEMS
	
	

	a
	Materials used in the construction of the passenger compartment meet FMVSS 302 requirements
	
	

	b
	The bus meets all applicable fire regulations.  Upon request from DTA, Proposer will provide results of fire and some emission safety tests
	
	

	c
	The bus is equipped with sensors in proximity to the propulsion system components that can detect over-temperature in critical areas, alert the operator through warning lights and alarms on the dashboard, and provide mitigation to prevent thermal run away.  Please describe mitigation measures.
	
	

	d
	The bus is equipped with a fireproof bulkhead and fittings to prevent fire propagation
	
	

	e
	The bus is equipped with a fire-resistant bulkhead that separates the passengers from the battery and propulsion system compartments
	
	

	f
	The bus is equipped with a fire detection system integrated with the propulsion battery system
	
	

	g
	The bus is equipped with a fire suppression system in the battery pack or drivetrain areas
	
	

	
	
	
	

	2.10
	ELECTROMAGNETIC INTERFERENCE (EMI)/RADIO FREQUENCY INTERFERENCE (RFI)
	
	

	a
	Electric and electronic subsystems on the bus do not emit EMI or RFI that interferes with onboard components systems or equipment
	
	

	b
	External electrical and electronic subsystems on the bus are protected from the effects of EMI/RFI
	
	

	c
	Passengers with implanted healthcare devices such as pacemakers are protected from EMI/RFI interference
	
	

	
	
	
	

	2.11
	CHARGING
	
	

	a
	The bus charging system(s) are compatible with the current DTA depot chargers without requiring a change in software or hardware
	
	

	b
	The bus has redundant charging ports, fore, aft, curbside, street side, etc.
	
	

	c
	The bus can be charged with a plug-in charging system 
	
	

	d
	The bus charging systems are compliant with the battery manufacturer’s electrical and thermal limits
	
	

	e
	The bus has an interlock system that prevents the bus from moving when the charger is actively charging
	
	

	f
	An indicator light illuminates on the dash when the bus is charging correctly
	
	

	
	
	
	

	2.12
	COVERT ALARM
	
	

	a
	The bus is equipped with a silent emergency alarm hidden from view but accessible to the operator
	
	

	b
	When the alarm interface will trigger CCTV or alternate system 
	
	

	
	
	
	

	2.13
	BRAKE SYSTEMS
	
	

	a
	The brake system is the heaviest duty available for a 40-foot transit bus and complies with the requirements of FMVSS 121
	
	

	b
	The bus is equipped with a regenerative brake system, and can report battery state of charge recovery due to regenerative braking 
	
	

	c
	The activation of the anti-lock braking system and/or automatic traction control overrides the operation of the regenerative brake
	
	

	d
	A brake pedal application of 6 to 10 psi is required to select forward or reverse from the neutral position
	
	

	e
	The force required to achieve maximum braking does not exceed 70 pounds of force 
	
	

	f
	The bus is equipped with a brake interlock that engages the service brake system to prevent the vehicle’s movement with the operator’s door control in the enable or open door position
	
	

	h
	The brake system materials are able to absorb and dissipate heat quickly to prevent overheating during braking
	
	

	i
	An alarm sounds when the ignition is turned off and the parking brake is not applied
	
	

	
	
	
	

	2.14
	CYBERSECURITY
	
	

	a
	The bus is equipped with a system to detect and prevent software-based systems from malware and cyber-attacks (Malicious code injections, DDoS, etc.)
	
	

	b
	The bus will undergo vulnerability testing for SAN/CWE Top 25 and OWASP Top 10 issues
	
	

	c
	Monitoring software, telematics systems, and other IT based systems are the latest versions available and are equipped with a vulnerability and patch management system 
	
	

	d
	The multiplex system is equipped with security protection to prevent the software from unauthorized changes
	
	

	e
	The bus monitoring software meets the requirements of Open Charge Point Protocol (OCCP) version 1.6 or higher
	
	

	
	
	
	

	2.15
	MISCELLANEOUS
	
	

	a
	Please describe the materials used on the bus that resist or prevent vandalism
	
	

	b
	The driver’s compartment is designed to minimize glare from windows and the driver barrier 
	
	

	c
	The driver’s visor does not impair the view of the bus cameras
	
	

	d
	The driver barrier is equipped with an easily engaged and disengaged lock on the interior of the barrier beyond the reach of riders
	
	

	
	
	
	

	2.16
	TOWING
	
	

	a
	The manufacturer-supplied towing device can withstand a tension load of up to 1.2 times the curb weight of the bus within 20 degrees of the longitudinal axis of the bus
	
	

	b
	The rear towing device does not provide a toehold for unauthorized riders
	
	

	c
	Proposer will supply a written towing procedure with the vehicle, and will provide training on proper towing procedures upon request of DTA
	
	

	
	
	
	

	2.17
	TRAINING
	
	

	a
	Maintenance Manger training is available upon request from DTA. Please provide the cost structure for this training
	
	

	b
	Driving instructor training is available (“train the trainer”) upon request
	
	

	c
	The Contractor will provide assistance with First Responder training on electrocution risks
	
	

	d
	Comprehensive manuals are included with the bus purchase that clearly describes hazards of the bus
	
	

	e
	The Contractor will provide, either electronic or in hard copy the following manuals:
  •Parts Manual
  •Field Service Level Service Manual
	
	

	
	
	
	

	
	
	
	

	2.18
	OTHER
	
	

	a
	Briefly describe other safety features or provisions that will assist DTA in evaluating the safety of the bus
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