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Terry Becker, P.Eng., CESCP, IEEE Senior 
Member, Senior VP, Electrical Safety

• Terry Becker, P.Eng., CESCP, IEEE Senior Member, Senior VP, Electrical 
Safety, Danatec Educational Services Ltd.:
• Mobil Oil Canada, DPH Engineering, PanCanadian/EnCana, ESPS, Danatec
• CSA Z462 1st Past Vice-Chair
• CSA Z462 Voting Member & Annexes Working Group Leader
• NFPA 70E Technical Committee Annexes Working Group
• IEEE 1584 Technical Committee Voting Member
• CSA Z463 Guideline for Maintenance of Electrical Systems, Associate Member
• Electrical Safety Audit Process
• Electrical Safety Program Licensed Product, and Consulting
• Low & High Voltage Arc Flash & Shock Training Solutions, Blended Training
• Electrical Safety Training System (ESTS), eLearning LMS Based Training - Subject Matter 

Expert & Visionary
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Danatec - ESPS

• Danatec Educational Services purchased ESPS effective August 1, 
2017.
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Agenda

• UPDATES:
• MN SafeWork / WorkSafeMN Part 38 Electrical Safety.
• CSA Z462 & NFPA 70E Relationship. 
• NFPA Electrical Incident Statistics.
• CSA Z463 Maintenance of Electrical System Standard (2018).
• IEEE 1584 2018-2019 Release.
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Agenda

• Electrical Safety Program and CSA Z462-2018 Changes & 
Updates:
• CSA Z462 Clause 4.1.6 Electrical Safety Program Requirements.
• CSA Z462 Clause 4.2 Establishing an Electrically Safe Work 

Condition.
• CSA Z462 Clause 4.3 Work Involving Electrical Hazards..
• CSA Z462-2018 Changes & Updates, Key Changes Review.
• Closing Remarks.
• Q & As.
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Manitoba OH&S Regulations 
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WorkSafeMN OH&S Regulations 
Safe Work Bulletin Arc Flash Hazards

• Are you aware of these electrical safety specific OH&S 
Regulations?
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WorkSafeMN OH&S Regulations 
Part 38 Electrical Safety

• Are you aware of these electrical safety specific OH&S 
Regulations?
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CSA Z462 and NFPA 70E Relationship

• 2018 Editions, still technically harmonized.  Z462 some subtle 
differences specific to Canada (e.g. Z462 now 30V threshold, 70E 
changed back to 50V, OSHA).
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NFPA Electrical Incident Statistics 

• 20 Years Data.
• 5527 fatalities.
• 99% of Fatalities Are 

Electrocutions.
• 1% Arc Flash Fatalities (56).
• No recorded fatalities due to 

Arc Blast Pressure.
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CSA Z463 Maintenance of Electrical Equipment 
(2018)
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CSA Z463 Maintenance of Electrical Equipment 
(2018)
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CSA Z463 Maintenance of Electrical Equipment 
(2018)
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IEEE 1584 Updated 2018-2019 Release
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IEEE 1584 Updated 2018-2019 Release

• First Published in 2002.
• IEEE – NFPA Arc Flash Phenomenon Project, Review & Update.
• 2000 arc flashes analyzed.
• Test box configurations reviewed.
• Horz. Vs Vertical electrode configuration, if Horz. Potential 200% 

increase, ejected arc directs incident energy at the Qualified 
Electrical Worker.
• <240VAC, 125kVA Guideline removed, moves down to 2000A or 

approx. 45kVA transformer size.
• Updated IEEE 1584 Publish anticipated first quarter 2019.
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IEEE 1584 Updated 2018-2019 Release

• 2 Second Guideline:
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IEEE 1584 Updated 2018-2019 Release
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IEEE 1584 Updated 2018-2019 Release
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IEEE 1584 Updated 2018-2019 Release
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IEEE 1584 Updated 2018-2019 Release
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IEEE 1584 Updated 2018-2019 Release
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IEEE 1584 Updated 2018-2019 Release
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Electrical Safety Program and CSA Z462, Clause 4.1.6 Electrical 
Safety Program.
• Requires that Electrical Safety Program shall be documented and 

implemented as a component of overall Occupational Health & 
Safety Management System.
• Electrical Safety Program SHALL include a Risk Assessment 

Procedure!!
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• What is a compliant Electrical Safety Program?
• What does CSA Z462 Workplace electrical safety Standard advise 

us that an Electrical Safety Program should include for content and 
what is required to be documented? 
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Employer and employee responsibilities:
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Electrical Safety Program Shall include or address:
• Directing activity appropriate to the risk associated with electrical 

hazards.
• Shall be implemented as a part of employer’s overall Occupational 

Health & Safety Management System.
• Inspection of electrical equipment and systems, approved and 

installed to CEC Part 1. [NEW]
• Include elements that consider condition of maintenance of 

electrical equipment and systems.
• Provide awareness to workers (e.g. Electrical and Non-Electrical) 

who work in presence of electrical hazards.
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Identify Principles on which it is based.
• Identify controls by which it is measured and monitored.
• Identify procedures to be utilized before work is started.
• Shall include a documented Risk Assessment Procedure that 

applies the Hierarchy of Risk Control Methods to reduce risk and 
consider human error.
• Worker in charge shall complete a Job Safety Plan and conduct a 

Job Briefing with other workers involved.
• Include requirements for incident investigation to closure.
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Include requirement for ESP and field work audit.
• A separate Lockout Program and related procedures shall be 

audited.
• Address Electrical Safety Training with a 3 year frequency.
• Identify Roles & Responsibilities for a Qualified Person and 

Unqualified Person.
• Electrical Safety, Arc Flash & Shock Training provided.
• Lockout training shall be provided.
• First aid and emergency response training provided based on 

industry and employer requirements.
• Contact release training of a shock incident victim.
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Test instruments and equipment.
• Portable cord-and-plug connected electric equipment.
• GFCIs shall be provided.
• Include requirement for Establishing an Electrically Safe Work 

Condition. 
• Process for Establishing and Verifying an Electrically Safe Work 

Condition. [NEW, updated, 8 steps now.]  >1000VAC proximity non-
contact test instrument identified as acceptable.  Adequately rated 
permanent  mounted test device permitted, shall be approved.
• Temporary protective grounding.
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CSA Z462 Clause 4.1.6 Electrical Safety Program 
Requirements

• Panduit Verisafe (Permanently Mounted Test Device):
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Clause 4.2 Establishing An Electrically Safe Work 
Condition

• Lockout Program.
• Lockout Principles.
• Worker Involvement.

• Lockout Equipment.
• Lockout Procedures.
• Individual.
• Group.
• Complex.

• Process For Establishing and Verifying An Electrically Safe Work 
Condition [2018, Eight (8) Step Process].
• NEW - Release of stored electrical energy.
• NEW - Release or block stored mechanical energy.
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Clause 4.3 Work Involving Electrical Hazards

• Work involving electrical hazards.
• Justification if an Electrically Safe Work Condition cannot be established.
• Additional hazards or increased risk.
• Infeasibility due to Equipment Design or Operational Limitations.
• <30V [NEW, CEC Part 1 Definition].

• Normal Operating Condition.
• Use of Energized Electrical Work Permit (EEWP).
• Shock Risk Assessment documented. [Updated true risk assessment]
• Arc Flash Risk Assessment documented. [Updated true risk assessment]

• Additional Protective Measures determined by Incident energy analysis or Arc 
Flash PPE Category “Table Method.”

• Significant updates, complete alignment with risk assessment.
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Clause 4.3 Work Involving Electrical Hazards
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Clause 4.3 Work Involving Electrical Hazards

• No Look, Listen or Smell.



www.esps.ca |    www.danatec.com |    www.arcflash-training.ca |    sales@danatec.com

Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions

!

!
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards
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Clause 4.3 Work Involving Electrical Hazards
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Clause 4.3 Work Involving Electrical Hazards
Normal & Abnormal Conditions
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Clause 4.3 Work Involving Electrical Hazards

• Energized Electrical Work Permit:
• Needs to be interpreted correctly.
• Increased Risk or Hazards.
• Equipment Design.
• Infeasibility due to Operational Limitations.
• Add additional exemptions to the list of “Annualized” work tasks 

such as racking in and out, installing temporary protective grounds, 
opening a hinged door.
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Clause 4.3 Work Involving Electrical Hazards
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Clause 4.3 Work Involving Electrical Hazards
EXEMPTIONS
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Clause 4.3 Work Involving Electrical Hazards

• Equipment Labelling for arc flash and shock, NEW 2018 supervised 
industrial sites can use Results Table, include with Work Orders, or 
Arc Flash Single Line Diagram. Use Generic Equipment Label. 
[Updated]
• Other precautions:
• Alertness.
• Scope changes.
• Blind reaching.
• Illumination.
• No jewelry policy.
• Confined or enclosed work spaces.
• Clear spaces.
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Clause 4.3 Work Involving Electrical Hazards 
Equipment Labelling
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Clause 4.3 Work Involving Electrical Hazards
Equipment Labelling
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Clause 4.3 Work Involving Electrical Hazards
Equipment Labelling – NEW 2018
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Clause 4.3 Work Involving Electrical Hazards
Equipment Labelling – NEW 2018
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Clause 4.3 Work Involving Electrical Hazards

• Other precautions:
• Housekeeping.
• Anticipate failure.
• Reclosing after protective device operation.
• Look alike equipment.
• Alerting techniques e.g. Electrical Work Zone barricading.
• Overhead Power Lines.

• PPE, Tools & Equipment:
• Arc flash and shock.
• Arc flash PPE Specified by Arc Thermal Performance Value (ATPV) NOT 

HRC or Arc Flash PPE Category e.g. ASTM F1959. 
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CSA Z462 Changes & Updates

• Some significant “Differences” between 2015 and 2018 Editions for 
NFPA 70E and CSA Z462.  
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CSA Z462 2018 Changes & Updates

• CSA Z462, 2018 includes additional modifications and content to 
solidify requirements for completing risk assessments of energized 
electrical work tasks. [see CSA Z1002 and CSA Z462-2015 Annex 
F]
• De-energize is the priority (e.g. repair & alteration).
• Energized electrical work justified and complete Risk Assessment 

Procedure (RAP).
• Overall Risk Assessment Procedure.
• Arc Flash Risk Assessment is a component of the RAP.
• Shock Risk Assessment is a component of the RAP.
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CSA Z462 2018 Changes & Updates

• Key Changes:
• 1. Low voltage threshold lowered to 30V from 50V, CEC Part 1 

definition of extra low voltage for Canada.  Still 50V for USA.
• 2. Clause 4.1.5.7 Risk Assessment Procedure modified.
• Clause 4.1.6.8.3 Human error.
• Clause 4.1.6.8.4 Hierarchy of risk control methods (moved to Clause from 

Notes).
• 3. Clause 4.1.6.9 Job Safety Planning added.
• 4. Shock Risk Assessment.
• Modified to make it a true risk assessment process.
• Determine “Additional Protective Measures.”
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CSA Z462 2018 Changes & Updates
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CSA Z462 2018 Changes & Updates

• Key Changes:
• 5. 40 cal/cm2 Myth.  Deletion of Note from Clause 4.3.7 PPE, General and 

Annex D.  No substantiation.  Incident energy doesn’t correlate to arc blast 
pressure.  ETAP/SKM/Easypower software SHALL NOT dictate PPE!!!!
• 6. Arc Flash Risk Assessment (2018).
• Modified to make it a true risk assessment process.
• Determine “Additional Protective Measures.”
• CSA Z462-2015 Table 4A now CSA Z462 Table 2 and used as a part of the 

AFRA to determine Likelihood of Occurrence of arcing fault/arc flash, based 
on work task description and condition of maintenance.
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CSA Z462 2018 Changes & Updates
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Additional Protective Measures are:
• Appropriate safety-related work practices;
• The Arc Flash Boundary; and
• The PPE that personnel with the Arc Flash Boundary when an arcing fault is 

probably must use.
• Additional Protective Measures are determined with two Methods:
• Method 1: Incident Energy Analysis.
• Method 2: Arc Flash PPE Category Method (“Table Method”).
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Method 1:
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Method 1:
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Method 2, Table 6A, Table 6B and Table 6C:
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Method 2, Table 6A [NEW list protective device opening times]:
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Method 2, Table 6A, Table 6B and Table 6C:
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CSA Z462 2018 Changes & Updates

• Arc Flash Risk Assessment (2018):
• Method 2, Table 6A, Table 6B and Table 6C:
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CSA Z462 2018 Changes & Updates

• Key Changes:
• 7. Incident Energy Analysis, new CSA Z462, Table 3 (NFPA 70E, 

Table 130.5(G)) Personal protective equipment, moved from Annex 
H, Table H.2.  Two ATPV values, ESP specifies two arc-rated PPE 
“Levels.”   
• Recommend arc flash suit specified at higher ATPV than 40.  Specify and 

have available, 67, 106 or 140.  
• New Oberon Company True Color Grey lens for arc-rated faceshield and 

arc flash suit hoods.  No wire color discoloration, improve human 
performance.
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CSA Z462 2018 Changes & Updates
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CSA Z462 2018 Changes & Updates
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CSA Z462 Changes & Updates
True Color Grey Technology
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CSA Z462 Changes & Updates
True Color Grey Technology
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CSA Z462 Changes & Updates
True Color Grey Technology
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CSA Z462 Changes & Updates
140 ATPV Arc Flash Suit

140 
cal/cm2

ATPV
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CSA Z462 Changes & Updates
Dual Rated Chemical & AR Suit
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CSA Z462 2018 Changes & Updates

• Key Changes:
• 8. Arc Flash PPE Category Table Method.
• Now CSA Z462 Tables 6A, 6B and 6C (NFPA 70E, Tables 130.7(C()(15)(a), 

130.7 (C)(15)(b) and 130.7(C)(15)(c)).
• Technically no changes.
• NEW Note content that identifies “Typical Protective Device Fault Clearing 

Times” when using Table 6B for AC electrical equipment.
• 9. Equipment Labelling, arc flash and shock hazard information 

now can be provided for supervised industrial sites with Results 
Tables from incident energy analysis reports, on Work Orders or on 
Arc Flash Single Line Diagrams.
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Closing Remarks

• CSA Z462 requires a documented Electrical Safety Program that 
should be a component of your overall OHSMS.
• Some significant changes in CSA Z462-2018.
• Risk Assessment Procedure now fully integrated into requirements 

in 2018.
• Arc Flash Risk Assessment major changes in CSA Z462-2018.
• Electrical Safety Program should be the priority.
• Field based documentation key to ensuring Residual Risk Level is 

validated by Qualified Electrical Worker.
• Hierarchy or Risk Control Methods applied to reduce risk.
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THANKS!

• Thank you for listening!

•Effective due diligence to OH&S Regulations is 
achieved with a developed, implemented and 
audited ELECTRICAL SAFETY PROGRAM!!

• Q&As?

• Terry Becker, P.Eng., CESCP, IEEE Senior Member, 
• tbecker@danatec.com, www.danatec.com
• www.arcflash-training.ca
• 1-403-465-3777.

mailto:terry.becker@esps.ca
http://www.danatec.com/
http://www.arcflash-training.ca/

