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Powered Industrial Truck Operation Plan


Murray State University’s written Powered Industrial Truck Operation Program establishes guidelines for MSU operators, and training and record-keeping personnel.  The program shall be recognized as our standard for operating procedures on campus in an effort to promote the following:


-
Provide a safe working environment,


-
Certify & govern operator use of powered industrial fork trucks, and


-
Ensure proper care & maintenance of powered industrial fork trucks.

These guidelines are designed to insure that powered industrial truck safety training, operation, and maintenance practices are clearly communicated and understood by operators, training and record-keeping personnel.  Adherence to these guidelines ensures a program of excellence.

It is the intent of the Office of Environmental Safety and Health (ESH) to comply with the OSHA 1910.176 and 1910.178 General Standards for General Industry.  Murray State University also endeavors to remain compliant with design, construction, stability, inspection, testing, maintenance, and operation requirements of ASME/ANSI B.56.1-1969, Safety Standard for Low Lift and High Lift Trucks.  

Administrative Duties


The ESH Training Coordinator designs, develops, implements and maintains records for the Powered Industrial Truck Operation Program.  Copies of the written program and safety videos may be obtained from the Office of Environmental Safety and Health, Second Floor, Department of Facilities Management, Murray State University, Murray, KY  42071.

Training

Powered industrial truck training has been scheduled annually to train new employees and refresh certified operators.  Supervisors or foremen may however, identify new employees to the ES& H training coordinator during the year to assess the need for immediate certification.  An individual training course or annual training shall be options of choice, as all new operators shall receive training regardless of previous experience.   Supervisors shall be responsible for their respective crewmember adherence to this policy.  A valid Kentucky, (or state of residence), driver’s license shall be prerequisite for participation in powered industrial fork truck training at Murray State University. 

Initial Training

Initial operator training will consist of classroom and practical training.  Classroom training includes: Trainer presentation and video, trainee feedback through discussion, oral or written test, and evaluation of course content and learning preferences.  

Classroom training covers: 

· General information.

· Inspections and maintenance.

-
Vehicle capacity.


-
Vehicle stability.








· Standard Operating Procedures.

-
Refueling/recharging.

· Workplace-related topics, (determined from open classroom discussions).

· Fork attachment adaptation operation and limitations.

Practical training covers:

· Inspection.

· Vehicle capacity/limitations.


-
Vehicle stability.

· Controls and Instrumentation

· Steering and maneuvering.

· Load manipulation, stacking. 

· Operation on sloped surfaces. 

· Workplace-related topics, (determined from open classroom discussions).

Training Certification
An employee who successfully completes classroom training and demonstrates skill mastery during a site-specific exercise may be come a MSU certified operator.  Records of operator training, testing and certification are kept on file in the office ESH.

Performance Evaluation

Certified powered industrial truck operators shall be evaluated every 3 years to verify their safe practice of truck knowledge and skill.  The ESH Training Coordinator shall conduct site-specific evaluations for every operator in the program.  An accident, deficiency in standard operating procedure, or a desire for refreshment, shall be cause for retraining.  Otherwise, retraining shall occur every 3 years.

Pre-Operational Inspection Procedures
Inspection checklists are located behind the seat of each powered industrial truck for driver convenience.  Murray State University requires operators to perform pre-operational inspections each shift, or, in the case of the Sellick, prior to each use.  When completing the inspection checklist, a check (() denotes satisfactory, an X discrepancy and N/A non-applicable.  Operators should add comments to describe problems they discover during inspection.  This may take time, but will aide the troubleshooting efforts of maintenance personnel.  

Pre-operational inspection includes:


-
Leaks


-
Tires


-
Masts/forks

· Check all fluid levels and pressure

· Hoses/Belts/Cables

· Fuel/Battery Level

· Horns/Alarms

· Gauges/controls

· Safety equipment

· Steering

· All Brakes

· Unusual Noise/Odor

Inspection checklists may be obtained from the Office of Environmental Safety and Health or your department foreman.  

Important Note: Powered industrial trucks used 24-hours-a-day shall be inspected before and after each shift.

Periodic Inspection Procedures
Periodic inspections occur in conjunction with maintenance and service schedules, expressed in days and hours of operation.  Specialized service technicians provide repair beyond recommended service schedules. 

Standard Operating Procedures


The safe operation of powered industrial trucks is the only way to prevent certain hazards from occurring.  

Background information concerning driving a powered industrial truck
Driving a powered industrial truck is fundamentally different than driving other trucks.  They usually have rear wheel steering; drive more easily loaded than empty; are driven in reverse as often as forward; are often steered with one hand; and have a center of gravity towards the rear, shifting to the front as forks are raised.  Powered industrial trucks have a greater chance of tipping over when turned suddenly.  They are designed with a very short rear wheel swing, which, when driven at high speeds may cause the center of gravity to shift dramatically.  Speed coupled with sudden turns may cause the truck to tip, as might speeding over rough areas.  (See Appendix A).

Standard Operating Procedures are as Follows:

Operation SOPs:

-
Perform pre-operational required inspection.

· Mount and dismount powered industrial truck facing the truck; use a three-point stance with two hands and one foot in contact with the floor or unit at all times.  

· Become familiar with all controls, as they may vary from unit to unit.

· Understand every control for the powered industrial truck you are to operate before starting the motor/engine.  

· Review operator’s manual housed behind seat to answer specific questions you may have, or ask your supervisor directly.

· Fasten your seatbelt every time.  It will help to hold you in the frame of the safety cage.  Do not attempt to jump from an overturning powered industrial truck!!!
-
Start powered industrial truck from the operator’s position.

· Keep your hands, arms and legs inside the powered industrial truck at all times.

· Raise the forks approximately two-four inches off the floor for safe traveling.

-
Keep a clear, safe area around you at all times.  Powered industrial trucks are very heavy and will not stop quickly, especially when loaded.

Background information concerning load lifting and carrying

All powered industrial trucks on the campus of Murray State University indicate load capacity on the respective data rating plates.  Built with a three-point suspension, an imaginary triangle is formed from the left front wheel to the right front wheel to the point between the two back wheels of the fork truck.  The truck’s center of gravity must lie within this triangle or it will tip.  The load and its position on the forks, as well as traveling speed and surface slope, all affect center of gravity.  Operators shall be trained in standard operating procedures for load lifting and carrying to prevent tipping and load falling hazards.

Standard Operating Procedures are as Follows:
Load Lifting SOPs:

· Never exceed the rated capacity of your truck.

· Check for overhead obstructions.

· Space forks properly.

· Raise the forks to the proper height before driving into the pallet.

· Drive into the load as far as possible.

· Tilt the load back slightly and then lift it.

· Watch for overhead objects or obstructions to the sides.

· Sound horn, back up to get clearance.
· Lower the load to 2 – 4 inches from the floor before traveling.
· Be certain the forks clear the pallet before turning or changing height.

Standard Operating Procedures are as Follows:
Traveling SOPs:

· Familiarize yourself with operations, stock locations and traffic patterns.

· Be aware of slippery floors, bumps and holes.

· Be aware of pedestrians, they always have the right-of-way.

· Look in the direction of travel.

· Start and stop gradually.

· Drive in reverse only when your forward vision is obstructed.

· Always drive at a safe speed.

· Slow down and sound horn when approaching blind corners and aisles.

· Sound horn before reversing.
· Maintain a safe following distance between powered industrial trucks (at least 3 lengths).

· Generally, operate unloaded trucks with the forks or attachment downgrade. 

· Keep hands and legs inside the compartment when traveling.

· Never pass another vehicle at a blind spot or aisle.

· Never allow anyone to ride on your powered industrial truck.

· Never drive over debris or objects.

Standard Operating Procedures are as Follows:
Placing a Load SOPs:

· Stop the powered industrial truck completely before raising the load.

· Move slowly with the load raised.

· Tilt the load forward only when over a stack or rack.

· Always stack the load square and straight.

· Stack rolls and round objects tightly together.

Dock Operation/Traveling with a Load SOPs:

· Make sure dock plates are properly positioned before driving into transportation vehicles, or; 

· Check that the trailer wheels have been chocked.

· Travel slowly on the dock-boards or bridge-plates.  High-speed travel and/or sudden acceleration can jar them loose.

· Check the flooring of the vehicle you are entering for cracks or holes.

· Do not lift or lower a load when traveling, keep load 2 – 4 inches high.

· Angle mast back slightly.
Background information concerning fuel handling and storage

Some of our powered industrial trucks operate with highly flammable and combustible fuels.  Storage and handling of liquid fuels such as gasoline and diesel is maintained in accordance with NFPA Flammable and Combustible Liquids Code (NFPA 30-1969).  Training in the safe handling and use of liquid fuels for all employees who handle or use flammable liquids is conducted annually in the following procedures.

Standard Operating Procedures are as Follows:
Fueling with Gasoline or Diesel SOPs:

· No smoking or open flame.

· Shut off the engine.

-
Use the proper fuel.

-
Avoid overfilling the tank.

· Replace the fuel cap.

· Clean up any spills following proper safety procedures for fuel spills.

-
Use your sense of smell to troubleshoot for leaks.

Fueling with Propane SOPs:

· No smoking or open flame.

· Shut off engine.

-
Shut valve off to use propane in the line before changing tanks.

· Check all valves and seals before connecting the new tank.

· Handle tanks carefully.  Propane can cause a “freeze burn” to skin.

· Use your sense of smell to troubleshoot for leaks 

· Store tanks in storage area, NOT where leaking gas might accumulate.

Carbon Monoxide Awareness
Powered industrial trucks with internal combustion engines produce carbon monoxide (CO), an odorless, and deadly gas produced by the incomplete burning of any carbon containing material.  Gasoline, natural gas, propane, coal, and wood are examples of carbon containing material.  The most common source of CO is the internal combustion engine.  Trucks, cars, powered industrial trucks, floor polishers, pressure washers, and other fossil-fueled powered machines generate carbon monoxide.  When inhaled, CO restricts the ability of your blood system to carry oxygen to the body.  Overexposure results in carbon monoxide poisoning.  Mild poisoning may cause headaches, chest tightness, dizziness, drowsiness, inattention, fatigue, flushed face, and/or nausea.  Continued exposure causes lack of coordination, confusion, weakness, and/or loss of consciousness.   Smoking tobacco, using drugs and/or alcohol, pregnancy, and some heart conditions may aggravate CO poisoning.  Physical activity will increase exposure, as oxygen uptake increases.  Carbon monoxide has the potential to cause death within minutes, sometimes with no warning symptoms in cases of severe poisoning.  The more CO there is in the air and the longer the exposure, the greater the danger.  Standard operating procedures reduce CO levels, & prevent CO overexposure and illness.

Pedestrians


Each powered industrial truck on campus was purchased for a specific purpose and will function in a specific area most of the time.  Occasionally, powered industrial trucks are driven in locations shared with pedestrians.  

As every baseball catcher knows, the shortest distance between 2 points is a straight line.  MSU students, faculty, and staff apply this fact to their daily hectic schedules.  Often, instead of using sidewalks, they may be seen darting through parking lots, and hurrying across streets to get to their destinations.  The wise operator will keep a lookout for ALL pedestrians at ALL times and drive defensively.         

Maintenance


Upon delivery of a new truck, the Transportation Department Supervisor completes receiving inspection.  The powered industrial truck is matched with its specifications, tested for performance, and either approved or red-flagged until satisfactory.  Transportation department personnel perform maintenance, adhering at minimum, to the manufacturer’s recommendations for maintenance and lubrication schedules, daily inspection, and record keeping for the life of the truck.  Time and effort invested in proper upkeep of our powered industrial trucks increase their longevity and enhance resale.  More importantly, operators are secure with safe, reliable equipment.  
Appendix A


Stability of Powered Industrial Trucks


I.  Definitions - The following definitions help to explain the principle of stability.

Center of Gravity- is the point of an object at which all of the object’s weight is concentrated.  For symmetrical loads, the center of gravity is at the middle of the load.

Counterweight- is the weight that is built into the truck’s structure and is used to offset the load’s weight and to maximize the vehicle’s resistance to tipping over.

Fulcrum- is the truck’s axis of rotation when it tips over.

Grade- is the slope of a surface, which is usually measured as the number of feet of rise or fall over a hundred-foot horizontal distance (the slope is expressed as percent).

Lateral Stability- is a truck’s resistance to overturning sideways.

Line of Action- is an imaginary vertical line through an object’s center of gravity.

Load Center- is the horizontal distance from the load’s edge (or the fork’s or other attachment’s vertical face) to the line of action through the load’s center of gravity.

Longitudinal Stability- is the truck’s resistance to overturning forward or rearward.
Moment- is the product of the object’s weight times the distance from a fixed point (usually the fulcrum).  In the case of a powered industrial truck, the distance is measured from the point at which the truck will tip over to the object’s line of action.  The distance is always measured perpendicular to the line of action.

Track- is the distance between the centerline of the vehicle’s front and rear wheels.

Wheelbase- is the distance between the centerline of the vehicle’s front and rear wheels.


II.  General Information

Determining the stability of a powered industrial truck is simple once a few basic principles are understood.  There are many factors that contribute to a vehicle’s stability:  the vehicle’s wheelbase, track, and height; the load’s weight distribution; and the vehicle’s counterweight location (if the vehicle is so equipped).

The “stability triangle,” demonstrates stability simply.

Basic Principles- The longitudinal stability of a counterbalanced powered industrial truck depends on the vehicle’s moment and the load’s moment.  In other words, if the mathematic product of the load moment (the distance from the front wheels, the approximate point at which the vehicle would tip forward) to the load’s center of gravity times the load’s weight is less than the vehicle’s moment, the system is balanced and will not tip forward.  However, if the load’s moment is greater than the vehicle’s moment, the greater load-moment will force the truck to tip forward.


II.  General Information - continued

Longitudinal Stability- The axis of rotation when a truck tips forward is the front wheels’ point of contact with the pavement.  When a powered industrial truck tips forward, the truck will rotate about this line.  When a truck is stable, the vehicle-moment must exceed the load-moment.  As long as the vehicle-moment is equal to or exceeds the load-moment, the vehicle will not tip over.  On the other hand, if the load moment slightly exceeds the vehicle-moment, the truck will begin to tip forward, thereby causing the rear to lose contact with the floor or ground and resulting in lose of steering control.  If the load-moment greatly exceeds the vehicle-moment, the truck will tip forward.

To determine the maximum safe load-moment, the truck manufacturer normally rates the truck at a maximum load at a given distance from the front face of the forks.  The specified distance from the front face of the forks to the line of action of the load is commonly called the load center.  Because larger trucks normally handle loads that are physically larger, these vehicles have greater load centers.  Trucks with a capacity of 30,000 pounds or less are normally rated at a given load weight at a 24-inch load center. Trucks with a capacity greater than 30,000 pounds are normally rated at a given load-rate at a 36- or 48-inch load center.  To safely operate the vehicle, the operator should always check the data plate to determine the maximum allowable weight at the rated load center.

Although the true load-moment distance is measured from the front wheels, this distance is greater than the distance from the front face of the forks.  Calculating the maximum allowable load-moment using the load center distance always provides a lower load-moment than the truck was designed to handle.  When handling unusual loads, such as those that are larger than 48 inches long (the center of gravity is greater than 24 inches), or that have an offset center of gravity, etc., a maximum allowable load-moment should be calculated and used to determine whether a load can be safely handled.  For example, if an operator is operating a 3,000-pound capacity truck (with a 24-inch load center), the maximum allowable load-moment is 72,000 inch-pounds (3,000 x 24).  If a load is 60 inches long (30-inch load-center), then the maximum that this load can weigh is 2,400 pounds (72,000 divided by 30).

Lateral Stability- The vehicle’s lateral stability is determined by the line of action’s position, (a vertical line that passes through the combined vehicle’s and load’s center of gravity), relative to the stability triangle.  When the vehicle is not loaded, the truck’s center of gravity location is the only factor to be considered in determining the truck’s stability.  As long as the line of action of the combined vehicle’s and load’s center or gravity falls within the stability triangle, the truck is stable and will not tip over.  However, if the line of action falls outside the stability triangle, the truck is not stable and may tip over.  (Refer to Figure 2 on page 12).

Factors that affect the vehicle’s lateral stability include the load’s placement on the truck, the height of the load above the surface on which the vehicle is operating and the vehicle’s degree of lean.  

Dynamic Stability-Up to this point, the stability of a powered industrial truck has been discussed without considering the dynamic forces that result when the vehicle and the load are put into motion.  The weight’s transfer and the resultant shift in the center of gravity due to the dynamic forces created when the machine is moving, braking, cornering, lifting, tilting, and lowering loads, etc. are important stability considerations.

When determining whether a load can be safely handled, the operator should exercise extra caution when handling loads that cause the vehicle to approach its maximum design characteristics.  For example, if an operator must handle a maximum load, the load should be carried at the lowest position possible, the truck should be accelerated slowly and evenly, and the forks should be tilted cautiously.  However, no precise rules can be formulated to cover all of these eventualities.

(Appendix A was copied verbatim from 63 Federal Register 66270, Dec. 1, 1998). 

Appendix B


Hazards of Trucks and Workplaces


Hazards associated with particular industrial trucks: 
 Reduce hazards by:
1.  _________________________


1._________________________
2.  _________________________


2._________________________

3.  _________________________


3._________________________

4. _________________________


4._________________________

Hazards associated with locations: 


Reduce hazards by:
1. General Services Loading Dock- Inclines
1._________________________

2. Declines




2._________________________

3. Pedestrians




3._________________________

4. Vehicles




4._________________________

5. Low clearance




5._________________________

6. Loading docks




6._________________________

7. Narrow aisles 




7._________________________

8. Overhead wires



8._________________________

9. Heavy loads




9._________________________

10. Enclosed areas




10.________________________

11. Doors





11.________________________

12. Rough terrain 




12.________________________

13. Oily surfaces




13.________________________

Make:
          Model #:
         Serial Number:
         Location:

  Class/Type:
CLARK          CMP15
 CMP158L02006851KF      Receiving                         5/LPS

CLARK
         CGP20                P365L01409540FB             Recycling                         5/LPS

CLARK
         CMC20S
        158L07176853KF               CFSB Center
       5/LPS

SELLICK       SD100                1821207032                         FM Warehouse                5/DS

BIG JOE         PDC-25-148       63569             
         Robt. Jhnsn. Theater        3/ES

What if…  A co-worker needs to change a light bulb in the warehouse.  A safety cage man-lift is unavailable.  The worker says, “Don’t worry, I don’t need the man-lift, I can just stand on a raised pallet on your powered industrial truck.  It’s not that high and I’ve done it before.” 

Your answer:  ___________________________________________________________.

What if…  A friend asks you to give him or her a lift to the other side of the stadium.  It’s a long walk and there are no supervisors around to notice.

Your answer:  ___________________________________________________________. 

Role Play;
Two people role play this situation:
One person is in the role of a truck driver.  The other person is in the role of the powered industrial truck operator.  The trucker is upset because the powered industrial truck operator is going outside to check the trailer chocks and ICC bar.  He says he’s been driving for many years and knows how to secure a trailer.

Appendix C



TERMS

ANSI-
American National Standards Institute- a research body that provides guidance through consensus intended to aid the manufacturer, the consumer, and the general public.  
ASME- American Society of Mechanical Engineers- a nonprofit educational and technical organization that sets many industrial and manufacturing standards.

LIFT CLASSIFICATIONS- powered industrial trucks are divided into 7 Classes and 11 Types:

Class 1- Electric motor, sit-down rider, counter-balanced trucks, (solid or pneumatic tires).

Class 2- Electric motor, narrow aisle trucks.
Class 3- Electric motor Hand trucks or hand/rider trucks (solid tire).

Class 4- Internal combustion engine trucks (solid tires).
Class 5- Internal combustion engine trucks (solid tires).

Class 6- Electric and internal combustion engine tractors (solid or pneumatic tires).

Class 7- Rough terrain trucks (pneumatic tires).

Type D- Diesel powered: few safeguards against fire hazards.

Type DS- Diesel powered: more safeguards than Class D, such as exhaust, fuel and 

electrical safety features.

Type DY- Diesel powered: more safeguards than Class DS, and has no electrical

equipment, but includes a temperature limitation feature.

Type E- Electric powered: few safeguards against fire and electric shock hazards.

Type ES- Electric powered: more safeguards than Class E, such as spark arresting  

features and suppression of surface temperatures.

Type EE- Electric powered: more safeguards than Class ES, by enclosing all electrical 

equipment to suppress sparks.

Type EX- Electric powered: more safeguards than Class EE, constructed for use around         certain flammable vapors, dusts and fibers. 

Type G- Gasoline powered: few safeguards against fire hazards.

Type GS- Gasoline powered: more safeguards than Class G, such as fuel, exhaust and         electrical system safety features.

Type LP- Propane gas powered: few safeguards against fire hazards.

Type LPS- Propane gas powered: more safeguards than Class LP, such as fuel, exhaust 

and electrical system safety features.

SOP- Standard Operating Procedure- SOPs are outlined in this program for topics of operation, inspection, placing a load, traveling with a load, fueling with battery, fueling with gasoline or diesel, and fueling with propane.

STANDARD- The OSHA standards (Section 1910.2 (f)) states: “a standard requires conditions, or the adoption or use of one or more practices, means, methods, operations, or processes reasonably necessary or appropriate to provide safe and healthful employment and places of employment.”  The word “requires” makes this definition and its applicability unique to the OSHA standards, since it connotes that standards are mandatory.  None of the standards issued by ANSI are mandatory in themselves, and each ANSI standard contains the following statement:  “An American National Standard implies a consensus of those substantially concerned with its scope and provisions. 
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