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Introduction

SMA Safety Summit
Orano Canada Inc.

•Have you ever had an electrical incident at your site where 
everything appears normal at first but wasn’t? 

•Electrical power is either there or it isn’t, right? 

•As long as it starts when I turn it on and stops when I turn it off 
everything is good, right? 

•If things weren’t right in an electrical circuit the breaker would trip, 
right?

Presenter
Presentation Notes
Good afternoon / hello everybody. My name is Todd McCorriston. I will be presenting on an incident that had POTENTIAL  to be a serious injury or Fatality event that occurred at the McClean Lake Operation in August of 2019. Before we get into the incident I would as you to think about what might be a normal perception about electricity. Ask the 3 questions.
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McClean Lake Operation

SMA Safety Summit
Orano Canada Inc.

Presenter
Presentation Notes
The McClean Lake Operation is a uranium processing facility located in northeastern Saskatchewan approximately 750 kms north of Saskatoon. The operation includes the JEB milling area, and the Sue mining area. Currently McClean Lake’s main activity is milling ore from Cigar Lake. This picture shows the Mill facility.  



The Incident
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Presenter
Presentation Notes
The incident that I would like to describe to you today involves a normal routine job that we have done many times during normal shutdown activities. It involves the use of a 600 volt portable pressure washer that someone would use for washing floors, equipment or cleaning tanks.These are usually rough service pieces of equipment and get moved around a lot. I am sure many of you have them at your sites.



7

•This incident happened 
during a summer Shutdown 
in 2019
•It occurred in one of our 
Solvent Extraction Plants
•Occurred during a routine 
cleaning exercise 

Solvent Extraction 
Building

SMA Safety Summit
Orano Canada Inc.

Presenter
Presentation Notes
This incident took place at our McClean Lake site in our solvent extraction plant. This plant is used in the uranium extraction process and is a Class 1, Division 2 Fire hazard building (NFPA). This means that the facility deals with flammable vapors or liquids, but is handled or used in a defined hazardous location and is not normally present in concentrations high enough to be ignitable.But there is significant fire load in this plant based on the extraction solution, which is comprised of kerosene, Amine and Isodecanol.All of which are flammable (~25m3 each tank ~ x20 tanks). I think it’s important to mention that fires in a solvent extraction plant at Olympic Dam cost that company ~$300M and multiple years of lost uranium and copper production.So we try to manage ignition sources carefully and work in this area must be done under a hot work permit. In which this particular incident was.  
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Portable Pressure Washer

Portable Pressure 
Washer
600 Volt

Well used and in 
rough shape

Fiberglass 
Grating

Presenter
Presentation Notes
In August of last year (2019) during a summer shutdown an operator was assigned the job of cleaning some cells (tanks) within the solvent extraction plant.The worker located a portable pressure washer from another area and moved it into the plant close to the location where she needed to use it. 
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Connecting Services

600 Volt plug near 
the Washer

600 Volt plug in 
the MCC

Presenter
Presentation Notes
The operator began to connect the services. She connected the 600 Volt extension cord to the pressure washer and then connected the other end into the receptacle in the MCC (Motor Control Center).These are common welding plug connections.
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Electrical

Water
washer hose

Presenter
Presentation Notes
The water line was connected next and the operator rolled out the pressure washer hose a short distance to test for flow.The water was turned on and the operator checked the spay nozzle and was satisfied with the flow.She then shut the water off at the supply and was preparing to bump test the pressure washer motor.That is checking to see if it would operate electrically. 
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• The washer was not running 
electrically and hadn’t been 
started yet

• Operator heard a static noise like 
snapping

• Discovered the pressure washer 
water hose was on fire

• It was a small localized flame 
about 2 inches high

The Fire

Presenter
Presentation Notes
Before the operator bump tested the motor of the pressure washer she moved the hose on the fiberglass grating and heard some clicking or snapping. It was described as something like “Static Noise”.She looked to see where the noise was coming from and that’s when she could see the pressure washer hose was on fire.It wasn’t a big fire. A few inches high and in a localized area. The rubber covering on the pressure hose was burning.The operator quickly stepped on the hose and extinguished the flame. She immediately unplugged the pressure washer and disconnected the water supply.The incident was immediately reported to the supervisor and safety group.There appeared to be no external sources of ignition and it was a bit confusing as to what caused a fire to start is such a strange location, the hose of the pressure washer.The initial examination at the incident site showed the hose lying near a metal clip that is used to hold the fiberglass grating in place. 



Incident Cause
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The investigation

• The pressure washer water 
hose has an internal steel braid 
for pressure and strength

• Through rough service and 
wear and tear the rubber 
covering can be come damaged

• In this incident the rubber was 
gouged and deep enough to 
expose the steel braiding

Presenter
Presentation Notes
It was also observed that the area where the hose had caught fire had some surface damage and a piece of the rubber coating was missing, exposing a small area of the steel braiding in the hose.Together with these observations and the operators statement of a snapping or a static noise it was determined that the fire started from electrical arching. This seemed odd because the machine was plugged in, but off and hadn’t been running yet, and the arcing on the water hose was strange too. There should be levels of grounding protection throughout the circuit and the piece of equipment itself. The pressure washer was removed from the area and taken to the maintenance electrical shop for examination.
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• The green ground wire had come 
loose in the welding plug cable on 
the pressure washer

• This wire moved over to one of the 
“powered” lugs and made 
connection

• The ground wire was now powered 
or “hot” and carrying voltage to the 
pressure washer frame, housing, 
guard, etc. 

The Investigation

grounding lug

Presenter
Presentation Notes
What they discovered was that the ground wire had come off the ground terminal of the plug and had found its way into one of the powered terminals. In other words what was supposed to be the circuit protection or ground became live, carrying voltage. We can’t be certain how the ground wire came off the connector but it was likely rough handling or twisting of the cable in the connector. It could have also been that the ground screw was not tightened enough in the connector. With the ground wire being live, it would mean that anything that was metal and not insulated on the pressure washer became live with electricity. That included the cart, the motor, pump, guards and even the steel braiding in the pressure washer hose.So you can see, not only was this incident a fire risk in an area with a significant fire load, it was also a very high risk of electrical shock to the operator.All that would have needed to happen for the operator to receive an electrical shock is to complete the circuit by touching something metal on the washer and any exposed metal in the building with bare hands or even with electrical non-insulated gloves.This could be the building structure, piping, handrails, or even a metal floor grating clip. The circuit would have been complete and the person exposed to electrical shock or worse. 
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• Latex gloves were also worn but are 
not electrically rated and would give 
little or no protection to electrical 
shock

The investigation 

Electrical hazard rated boots Latex Gloves

• The operator was wearing Non-
conductive electrical hazard 
rated rubber boots

Presenter
Presentation Notes
The operator unknowingly avoided electrical shock because she did not complete the circuit by touch the washer and another piece of exposed metal in the building.She was also wearing non-conductive, electrical Hazard rated (EH) rubber boots that may have helped protected her, she also wore latex gloves but they are not electrically rated and would offer little or no protection from shock.



Corrective Actions
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Corrective actions

• Immediately inspect all other high voltage portable equipment for a 
similar condition

• Examined current preventative maintenance plans for this types of 
equipment – found to be deficient 

• Initiate a quarterly preventative maintenance plan that not only 
examines the physical condition but also check the wire condition 
and continuity

• Record or log the inspections in the maintenance management 
system to track the history of inspections and repairs

Presenter
Presentation Notes
From this incident we immediately canvased the mill and inspected all the 600 volt portable equipment plugs.We didn’t find any others with problems similar to this case, but the incident made us take a closer look at our preventative maintenance programs for all types of portable equipment, and it became clear that we were lacking or deficient in properly actively managing these items. It lead us to make changes such that we now have quarterly Preventative Maintenance Plans, automatically generated through or Maintenance Management System, to inspect the physical condition of the units and to check the condition of the wiring through continuity or megger testing to avoid an incident similar to this.The results are recorded and the records logged back into the computer system to track history of the inspections and the repairs. 
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• Ground sensing devices could 
be used in the equipment, such 
as a Startco ground fault trip 
device.

• Other devices can be installed  
in the motor control center 
such as ground fault breakers 
or GFI’s

Engineered Solution

PIGA Stamp / Title of the presentation
Orano Canada Inc.

Presenter
Presentation Notes
Another engineered and more permanent solution is to install electrical hardware that will sense the ground current and if for some reason it is not detected the breaker will trip and equipment will not power up. Pictured here is the Startco ground fault monitor that would be installed in the equipment start / stop box.Some other devices could be a ground fault breaker or GFI installed in the MCC or motor control center.
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• Where 600 Volt portable equipment 
is being used frequently, consider 
installing a local visible disconnect 

• This allows for a lockable positive 
disconnect close to the area of work

• Eliminates long extension cords 
and would have provided a quick 
safe means to disconnect the power 
source in this case.

Corrective actions

Presenter
Presentation Notes
Lastly, one suggestion that came out of this is to install visible disconnects close to locations where this type of equipment is frequently used. We have this in several areas now and it provides a positive disconnect of equipment without manually handling the plugs themselves. 



Closing
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• Electricity is everywhere in our workplace, it’s hidden. You can’t 
see it. But if not properly managed it can hurt someone severely 
or even kill them.

• Electrical systems and equipment need to be inspected regularly 
for physical damage and internal wiring as well.

• It is essential that all electrical equipment is grounded properly. 
The path of least resistance must always remain in the circuit 
itself.

• If you are unsure of the grounding, ask to have it checked. The 
electrician will know what to do!

Presenter
Presentation Notes
As we all know, electricity is everywhere around us. It’s in our workplace, our homes and now even in some cars that we drive. It’s extremely useful and helpful, but can be just as harmful or deadly if not managed properly. All electrical systems need to be inspected, and most are. We tend to focus on the big Voltages that power our plants and facilities. But if you are like we were, you may be overlooking the smaller portable equipment that’s used throughout your facility. Every piece of equipment needs to be grounded properly to avoid situations like the one I just described. The path of least resistance must always remain within the circuit itself.If you are unsure of the electrical condition of the piece of equipment that you are using as the electrician to check it. It is a very simple and easy check to determine if you equipment is grounded properly.Thank you for your attention.



22

Questions?

PIGA Stamp / Title of the presentation
Orano Canada Inc.

•Thank You!
•Check us out on social media

This presentation is the property of Orano Canada Inc. 

The reproduction in whole or in part of this presentation requires prior 
consent of Orano Canada Inc. and must include the following mention: 

Source: Orano Canada Inc. – www.oranocanada.ca
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