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AUTOMATED GUIDED VEHICLES
1.0 PURPOSE:

The purpose of this Standard is to promote safety through design, construction, application, operation and
maintenance of Automated Guided Vehicles and Automated Guided Vehicle Systems. This Standard may
be used by governmental authorities desiring to formulate safety rules and regulations.

2.0 SCOPE:

This standard applies to all Automated Guided Vehicles (AGV's) and Automated Guided Vehicle Systems
purchased by Ford Motor Company.

3.0 REFERENCES:

American National Standards Institute (ANSI):
B56.1 Low Lift and High Lift Trucks
B56.5 Guided Industrial Vehicles
B56.9 Operator Controlled Industrial Tow Tractors
B56.11.3 Load Handling Symbols for Powered Industrial Trucks
B56.11.4 Hook-Type Forks and Fork Carriers

NFPA-505 Fire Safety Standard for Powered Industrial Trucks

UL 583 Standard for Safety for Electric Powered Industrial Trucks
Canadian Safety Association Standards (CSA)

Code of Federal Regulations (CFR) - Title 29, Part 1910,
Occupational Safety and Health Administration Standards (OSHA)

Ford Manufacturing Standards
EL3X Programmable Controller Application
EX1 General Electrical for Mass Production Equipment
HX1 Hydraulic Systems
LX1 General Lubrication
w-ZA1 Basic Industrial Vehicles
w-ZA2 Batteries and Compartments, Battery Connectors, Battery Chargers

Industrial Truck Association Standards (ITA)
National Electric Manufacturers Association Standard (NEMA)
Tire and Rim Association Standards (TRA)

European Standards
DIN EN 1525 Safety of Industrial Trucks — Driverless Trucks and Their Systems
VDI 2513 Checklist for AGV's
DIN EN 1726 Self Propelled Trucks up to incl. 10,000 kg
DIN EN 1175 1-3 Electrical Requirements
DIN EN 1755 Safety of Machinery — Operation in Potentially Explosive Atmospheres —
Use in Flammable Gas, Vapor Mist and Dust
DIN EN 1050 Error & Check/Proof Analysis
DIN EN 18202 Floor Surface Tolerances
DIN EN 51953 Electrical Magnetic Reluctance Bypass
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4.0

5.0

COMPLIANCE:

All Automated Guided Vehicle Systems (AGVS) shall comply with the latest edition of the referenced
standards, where applicable. In those instances where Ford standards exceed the requirements of the
referenced standards, Ford standards shall apply. It shall be the responsibility of the supplier to determine
that all standards are met or request a waiver of requirements, as may be necessary. Any waiver shall be
recorded and approved by persons designated by Advanced Manufacturing Engineering - Packaging
Engineering (AME-PE).

REQUIREMENTS:

51 INTRODUCTION: All Automated Guided Vehicle Systems shall comply with ANSI B56.5 and shall
comply with the additional requirements contained herein.

5.2 GUIDANCE: Guidance shall be in accordance with ANSI B56.5 and shall not vary throughout the
vehicle's battery cycle operating range.

5.3 TRAVEL PERFORMANCE: Travel performance shall be in accordance with ANSI B56.5 and shall
have the following travel speed restrictions:

¢ Maximum on level concrete when empty, 3.5 miles per hour (308 FPM) (5.6 km/h)
[In Europe, Maximum on level concrete when empty, 7.2 km/h]

¢ Maximum on level concrete when loaded, 3.0 miles per hour (264 FPM) (4.8 km/h)
[In Europe, Maximum on level concrete when loaded, 5.4 km/h]

5.4 FLOOR: The supplier shall examine the existing floor condition and certify that floor is adequate
for proper functioning of the AGV unit(s).

The supplier shall also review and certify that floor changes included in this project or other
companion projects will be adequate for proper functioning of the AGV unit(s).

5.5 WARNING DEVICES: Warning devices shall be in accordance with ANSI B56.5 and with the
following:

The use of strobe lights on automated guided vehicles is permitted; however, the universal
application of strobe lights on all systems is not recommended.

Locations electing to install strobe lights on automated guided vehicles should consider the
following criteria:

Blue lens or color not subject to color detection confusion

80-90 flashes per minute

85 candela or different luminance from the immediate background
Assure visibility in outdoor applications

Mount at top of vehicle
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5.6 EMERGENCY CONTROLS AND DEVICES: Vehicle Emergency Controls and Devices shall be in
accordance with ANSI B56.5 and with the following:

5.61 EMERGENCY CONTROLS: Emergency controls shall be directly connected to the
responsive component and shall not require other processing components.

5.6.2 BUMPERS: Bumpers (in the normal direction(s) of travel) shall be used as the primary
emergency stopping device. The front bumper and rear bumper (required if the vehicle
travels in the reverse direction) shall be a minimum of 6 inches (152 mm) in height and
have an under-clearance of 2 inches (51 mm), minimum, and 4 inches (102 mm)
maximum. When determining bumper height, potential obstacles in the vehicle path (i.e.
outrigger style racks) shall be considered.

Bumpers may be mechanical or laser; however, they shall provide the coverage area as
defined in the previous paragraph.

5.7 VEHICLE NON-EMERGENCY CONTROLS AND DEVICES: Non-emergency controls and
devices shall be in accordance with ANSI B56.5 and with the following:

A non-contact collision avoidance system (i.e. optics) may be supplied which will detect objects
within the maximum moving width of the vehicle and its intended load. The collision avoidance
system may cause the vehicle to reduce travel speed and stop the vehicle until the detected
obstacle is removed. Specific sizes, shapes and reflectivity of the detected objects and area of
effective coverage shall be defined and agreed upon between the supplier and by persons
designated by AME-PE.

The collision avoidance system may be turned off in designated areas. The vehicles shall be
equipped with a visual indication of the operation / non-operation of the collision avoidance system.

5.8 OPERATIONAL MODES: Operational modes shall be in accordance with ANSI B56.5 and with
the following:

5.81 MODES - GENERAL: The vehicle shall be equipped with a pushbutton and/or key switch
to permit selection of either manual or automatic mode of operation. The mode selection
and initiation shall not be possible from the pendant control.

5.8.2 MODES - AUTOMATIC: In the automatic mode, the vehicle shall be under full control of
the central computer system or on-board computer system. After selecting automatic
mode, vehicle restart shall require manual initiation with a separate pushbutton and/or key
switch.

5.83 MODES - MANUAL: In the manual mode, controls shall be provided for performance of all
vehicle functions and/or motions.

5.9 MANUAL OPERATION: Manual operation shall be in accordance with ANSI B56.5 and with the
following:

591 CONTROLS - GENERAL: Activation of manual controls shall deactivate all automatic
controls, except automatic brakes; however, automatic brakes shall be capable of being
released manually.
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