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Introduction:


Representative of the working group, to present the review of the Guide for the Management of Arc Flash Hazards.


Guide Review

Guide for the Management of
Arc Flash Hazards

» The original guide was published in 2011.

* |t contained the first steps to continuing
development.

» Being reviewed as part of a five-yearly
cycle. Prioritised.
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Not too much feedback was provided by users regarding the content, quality or how it was being administered.

Pioritised, as it is considered that the industry still has some work to do in the area of arc flash.


Last guide: “A programme for assessment of all assets shall be in place by no later than 30/6/2012, with assessments completed by no later than 31/12/2013.”



S
Working Group
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Brian Ultee Contact Energy
Graeme Johnson Aurora

Dave Hammond PowerCo
Andrew McMahon Transpower

lan Stedall Genesis Energy
Gilbert Zieleman ABB
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Formed in about May 2017.    Nominated through the AMG.

Representation with people of varied backgrounds. 




Aim

Improve the understanding of, and the ability to manage arc flash hazards for

everyone within the wider Electrical Supply Industry.
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Discuss as a group

Share experiences had with colleagues

Considered our interpretation of the knowledge in industry

Asked the question, who should we target with this guide in order to change the change the culture in the industry.

We concluded that it shouldn’t be limited, it should be a document available to, and add value to everyone within the wider ESI. 


.

Legislation, Standards and Guidelines

 New Zealand:
 H&S Act and Regulations
» Electricity Act
 EEA Safety in Design Guide

* North America:
 |EEE 1584 — AF Calculations
« National Fire Protection (NFPA 70E) — PPE and tables method
* The National Electrical Safety Code (NESC) — Tables method
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Incomplete list




Technical Content

The guide has been prepared under four main parts:
1. Arc Flash Knowledge

2. Engineering Analysis

3. Risk Assessments

4. Mitigation of Hazard
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These are the four main sections of the guide. 

Presentation gives insight to these sections, and how they are relevant to each other.


S
1. Arc Flash Knowledge

* Background appreciation.

» Goal to get people to stop, think and
consider alternative ways of completing
tasks.

« Contributing factors.

« Consequence of exposure.

« Pass on the knowledge.
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Available to everyone within the wider ESI.




2. Analysis

» Gathering data.
» Calculation methods.

* Incident energy levels (cal/cm?) & arc flash
boundaries.
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Section 6 is the technical part of the guide, where you would go to reference material on how to complete a study. 

Define arc flash boundary.




Varying Methods

 |EEE 1584 (empirical)

* Doughty Neal (empirical)
* Ralph Lee (theoretical)

« Dan Doan (theoretical)

» Table methods

« NFPA 70E
« NESC
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eCollect the system and installation data

eDetermine the system modes of operation

eDetermine the bolted fault currents

eDetermine the arc fault currents

oFind the protective device characteristics and the
duration of the arcs

eDocument the system voltages and classes of
equipment

eSelect the working distances

eDetermine the incident energy for all equipment

eDetermine the arc flash-protection boundary for all
equipment
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There are several methods available for determining incident energy.

The new document reflects guidance from the original 2011 Arc Flash Guide in that it aligns with IEEE 1584, and the analysis methods within. 

Tables, based on task.

Do not have to purchase the guide to obtain arc energy levels and boundaries.




Comparison

13.8-kV Arc in Open Air:
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Source: https://ieeexplore.ieee.org/document/4664001/ ﬁ
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Lee method limited

Very conservative at higher voltages and wider bus gaps.

The Electric Power Research Institute.

Bus gaps up to 1.5 m. to 15 kV.




3. Risk Assessments

Once hazards are established,
We can determine the risk.

o SID Guide process.

« Anyone can complete a risk
assessment, at any stage.

Source: EEA Safety in Design Guide
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Consequence
Trivial Minor Moderate Major Catastrophic
Trivial or no Injury with Injury with Severe or Multiple
treatment short-term medium term permanent fatalities
required recovery recovery injury or fatality
Frequent Routinely seen in High High
this industry 11 13
Likely Occasionally seen, | Moderate High
2 or 3 times per 5 12
year
°
3 Possible Seen less than Moderate Moderate
<
kol once per year 4 7 14
X
]
A N
Unlikely Occurs once every | Low Moderate Moderate h
few years 2 6 9 16 19
Rare Hypothetical Low Low N Moderate ﬁloderate High
occurrence 1 3 v 10 18
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Once hazards are established, we can apply risk.

Most people will be familiar with the example process included, which is based on the Safety in Design Guide.

Risk assessments may be completed at different levels. Be it by an operator prior to completing a task, or more formally, as part of a desktop study.


4. Mitigation

» Health and Safety at Work Act 2015.

Most
effective

 Health and Safety at Work (General Risk I
and Workplace Management) Regulations
2016.

Hierarchy of Controls

Substitution | foplace

Physmally rrrrrr
the haz

= '!_.: 1 ineering Isolate people
e P from the hazard

» Electricity Act 1992.

Administrative Change the way
Controls people work
Least i
effective

» Electricity (Safety) Regulations 2010.

Source: The National Institute for Occupational Safety and Health (NISOH)

Electricity Engineers'
Association

Protect the worker with
Persona | Protective Equipment

it
(g


Presenter
Presentation Notes
Once we have established an appetite for risk, we must work through the hierarchy of controls as outlined and referenced within these Acts and Regulations. 

The diagram included within the guide breaks this process into three distinct steps:

On next slide.


A) Substitute the hazard to reduce the risk

B) Isolate the hazard to reduce exposure

C) Implement engineering controls

Implement administrative controls

h 4

Provide and use adequate PPE

Source: EEA Safety in Design Guide
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One or maore

in the most
appropriate and
effective way.


Presenter
Presentation Notes
Step One:
Improving equipment.
“Elimination”, “Substitution” and “Engineering Controls” are included together as they are specifically related to changes to equipment. And, as an example, depending on the relevant asset life cycle, may depend on weather mitigation is considered as “Substitution” or as an “Engineering Control”. 

Step Two:
Improving the way people think and work.
Creation of administrative, process relation controls.

Step three:
Confirm requirements for personal protective equipment in case something still goes wrong.

Examples
Elimination: Decommissioning
Substitution: O/H line to cable
Eng Controls: Protection schemes, delayed opening /closing, Internal Arc Contained Switchgear.
Admin Controls: Warning Labels, operational process.
PPE: 




Engineering Controls

Some examples:

Concept Cost

* Protection settings High

Front End Design

» Arc flash detection

Ability to Detailed Design
Influence
. . Safet .
° Delayed Openlng / ClOS'ﬂg atety Construction
Operations
* |AC Switchgear Low

Asset Life

The ability to influence safety, for lower cost.
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Not an exhaustive list.

The graph highlights the advantage of considering arc flash from the outset at design stage.



Administrative Controls

» Establishing boundaries
 Warning Labels
e Training

* Process for operations (e.g.
Remote switching)

 Manufacturers operating

procedures (IAC). Doors closed.
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Arc Flash and Shock Hazard Present
Appropriate PPE Required

RFN CB5 PPE Requirements
Arc-rated (AR) clothing and
Arc Flash Boundary 7.80 m equipment with an arc rating equal to
Incident Energy @ 0.91 m 9.62 callcm? or greater than the determined
Warking Distance 091 m incident energy.
Shock Hazard Exposure 11000 Vac

AR overall, AR face shield and AR
balaclava, AR rainwear (AN), hard
hat, safety glasses, hearing
protection, leather gloves, leather
footwear

Always Maintain MADs

Always carry out a Risk Assessment prior fo
encroaching the & calicm? boundary.
8 calicm? Boundary 11 m

26/09/2017 CALCULATIONS BASED OM NORMAL SYSTEM COMNFIGURATION
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Some examples of administrative controls………….

Other examples may include:
Some form of lockout system,
Adopt a process to include checks ensuring tools are appropriately rated,
A process ensuring people do not work alone, and where they look out for one another,


Personal Protective Equipment
Arc Rated (AR)

e Layering

 Natural fibers

o Suits
« Hoods
» Face, eye and hearing protection

« NFPA70E
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Bespoke arc rated PPE,

Natural fibres under or over arc suits etc.

Synthetic clothing can cause serious burns and should be avoided completely.

Layering of different PPE ratings can have a positive impact of the overall protection afforded.

It is worth re-iterating that PPE is considered within the guide to be crucial, but should not be relied on a primary means of protection.


e Common PPE mistakes.

» Usually a combination of control
measures is required, which
includes PPE.

» Consider if PPE is appropriate
even if exposure is to an arc
flash is <1.2 cal/lcm?
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Some common PPE mistakes are summarised within the guide. 

Some examples of this are:
Over specifying PPE (bomb suit for everything)
Reliance on PPE (ambulance at the bottom of the cliff, the fence is your engineering and admin controls)
Or assumption that one size fits all.

1.2 cals is the value at which 2nd degree burns may occur, consider risk at lower levels. It may be the PPE is still appropriate in circumstances.


Continuing Cycle

1. Assess hazards first (previous
section).

2. Likelihood/consequence of the
identified hazard affecting a person.

3. Application of mitigation techniques.

3. Control
Measures
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In conclusion the Guide for the Management of Arc Flash Hazards, outlines analysis, assessment, and mitigation, as a continuing cycle.


What is Next?

 Industry consultation v
* Incorporating feedback.
» Final changes being made.

* Research of work by the Electric Power Research Institute.

Aiming to be available on the EEA website by the end of July 2018.
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Questions
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Do we have time for questions?
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