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A search engine returns over one million hits on the importance 
of understanding history in order to prevent the recurrence 
of the errors of the past. This success is summarised in a 

profound quote by Winston Churchill: “The farther back you can look, 
the farther forward you are likely to see.” 

When asked on how an electrical arc flash safety programme 
should be started, I always reply with the NFPA 70E [1]. Let us delve 
into the history of the NFPA and the NFPA 70E and use this informa-
tion to see further into the future and make wiser decisions pertaining 
to electrical arc flash safety.

The triangle ‘shirtwaist’ disaster [2]

In the famous Greenwich Village area in New York City was the famous 
Asch Building (built in 1900 by architect John Woolley). The build-
ing housed the Triangle Shirtwaist Company. Employing over 500 
workers, mostly young Jewish and Italian women aged between16 
and 23, the company produced women’s cotton and linen blouses 
known as ‘shirtwaists’.

At 16:45 on Saturday 25 March, 1911, approximately 275 work-
ers were preparing to leave work when a fire flared up on the eighth 
floor. The flames leapt up from off-cuts and spread rapidly. Most 
workers on the eighth and tenth floors escaped, unlike those on the 
ninth floor. A single elevator was in operation. After three trips, the 
intense heat buckled the elevator rails while desperate women yanked 
opened the elevator doors from up top. Katie Weiner was the last to 

jump through and landed on top of 
many other girls above the elevator 
car. The car sank to the bottom of 
the shaft, immobile.

Fire escape as seen from the ninth floor 
after the fire.

Others ran down the metal fire 
escape, which was clearly under-
rated for such an evacuation. It 
soon twisted and collapsed from the 
heat, spilling victims in all directions 

from over 30 m high onto the concrete floor below. They landed on 
the hard surface with a thud and then silence. Meanwhile, the other 
emergency escape door on the ninth floor opened inwards and was 
claimed to have been locked. The owners did this to facilitate bag 
searches before the workers went home. On this day, however, the 
panicked crowd soon filled the exit passage and the mass pushed 
in the direction of the inward opening door. The women trapped 
here were very quickly reduced to burnt skeletons and bare bones. 
Those, who were not trapped in this passage, jumped over 30 m to 
their deaths. Most were already burnt or set alight before jumping.

One hundred and forty-six workers died on that day. Over 30 bod-
ies lay strewn over the road below and over 100 burnt in the building. 
The morgues and hospitals were overrun with corpses. A temporary 
morgue had to be constructed on a covered pier. It was the deadliest 
disaster in New York during the 20th century only to be shadowed 90 
years later by the World Trade Centre disaster.

During the trial [3] which followed, the owners Blanck and Harris 
were first acquitted and then found guilty on a second charge. They 
paid compensation of $75 per deceased and claimed damages from 
the insurance company of about $400 per casualty. Many believed 
that the fire was due to an electrical fault, although other factors were 
postulated at the time. The flurry of public and political outrage let 
to the creation of a nine member Factory Investigation Team. They 
were joined with the Bureau of Fire Investigation and the Fire Depart-
ment’s Fire Prevention Division later in 1911. This was the genesis of 
the National Fire Protection Association. 

Early days

The NFPA began doing great work, but many buildings had already 
been built and designed unsafely. Each installation differed and posed 
unique challenges, the only viable option was to standardise. This led 
to the creation of the National Electric Code (NEC) which was titled 
the NFPA 70. The NEC was voluntary. Around the 1940s, the Ameri-
can Institute of Electrical Engineers published the National Electric 
Safety Code (NESC) titled IEEE C2-2007 [4]. At this stage there were 
two organisations writing competing standards pertaining to instal-
lations and equipment. During the late 1960s injuries in utilities and 
industry were increasing substantially and something had to be done 
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to curb the trend. The Occupational Safety and Health Act (OSHA) was 
signed into law by President Nixon in 1970. The OSHA then appointed 
the OSHA Administration which would be responsible for appointing 
people to identify or write applicable standards. The NEC at this time 
was considered to be the most popular and the Administration had 
the most experience with the standard, resulting in its adoption. This 
resulted in OSHA adopting the NEC in 1972. 

Joseph Pipkin, the manager of the electrical content of the OSHA 
was faced with a dilemma. His section had a mandate and authori-
sation to work only with people. But the NEC dealt with equipment 
and installations. This led to the appointment of the first NFPA 70E 
committee in 1976 consisting of representative individuals who had 
worked on the NEC. The NFPA 70E was first published in 1979. It soon 
became the local statute in many states and territories in the United 
States. Presently, it is adopted by over 1 500 bodies.  

As time went on, the OSHA referenced more and more of the 
NFPA 70E and acknowledged the work performed by the 70E com-
mittee. However, 70E did not contain much on lockout and tagout. 
The OSHA filled that gap. This mutually beneficial relationship was a 
win/win situation as sales of the NEC and 70E soared and the OSHA 
began evolving into something extremely useful. 

The NFPA 70E committee raced away with continuous improve-
ment and was almost complete in 1988, except for maintenance 
requirements. This gap was quickly filled using references from the 
NEC. In 1990 the OSHA was re-issued to cover the updated contents 
of 70E and has since remained unchanged. However, the NFPA 70E 
committee grew in numbers, strength, knowledge and experience 
with one shortcoming. It only addressed electrical shock. Since the late 
70s up to the mid 80s arc flash and arc blast hazards were a reality, but 
not well understood. In 1982, Ralph Lee published a paper: ‘The other 
electrical hazard, electrical arc flash burns’. Many good papers and 
groundbreaking research work followed during the next two decades.

During the 90s the 70E technical committee shifted from an 
NEC community to include more people who were experienced in 
electrical safety programmes. In 1992 it was decided that the NFPA 
70E required a complete revamp. The committee driven by the likes 
of Bruce McClung, Dennis Netzel, Lennis Saunders and Ray Jones 
amongst others led the change. A sub-committee was appointed to 

undertake research in the field and in 1995, the first NFPA 70E which 
recognised the arc flash hazard, was published.

Evolution of NFPA70E

Following the formulation of the 70E committee in 1976, the intention 
was to cover the following parts, namely: Part 1: Installation Safety 
Requirements; Part 2: Safety-Related Work Practices; Part 3: Safety 
Related Maintenance Requirements; and Part4: Safety Requirements 
for Special Equipment. The first edition which was published in 1979 
only contained Part 1.

The second edition was published in 1981 and included Part 2 
and two years on the third edition was published with Part 3. In 1988, 
the fourth revision saw minor changes occur. 

In 1995, fifth edition, a major revision of Part 1 took place and 
Part 2 introduced ‘limits of approach’ and arc flash hazards. The 
sixth edition published in 2000 included a full Part 1 update and the 
introduction of Part 4. Part 2 continued to focus in more detail on arc 
flash safety boundaries and personal protective equipment.

The seventh edition, published in 2004, contained the name change 
which brought the standard to its current title: ‘NFPA 70E – Standard 
for Electrical Safety in the Workplace’. The current installation, edi-
tion eight or preferably the 
2009 Edition, has seen the 
scrapping of Part 4 to prevent 
losing synchronisation to the 
NEC editions. The latest edition 
also includes multiple Annexes 
which provide practical exam-
ples for use and covers the 
various calculations methods 
in Annex D.

The 2012 edition has been 
through voting and will be 
published during the last quar-
ter 2011. The changes on this 
document will be covered in 
another article.

NFPA – National Fire Protection Association
NEC – National Electric Code
NESC – National Electric Safety Code
OSHA – Occupation Safety and Health 

Administration
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Although the terminology thus far referred to Parts 1-3, the NFPA 70E-
2009 (Picture 3) was published using Chapters 1-3. Part 1 referenced 
above does not necessarily refer to Chapter 1. A brief discussion 
regarding the content of these chapters will now follow.

Chapter 1 - Safety Related Work Practices

Although no chapter takes precedence over others, this chapter covers 
the most important safety aspects with regards to behaviour and the 
systems which provide a safety net if behaviour waivers. 

Article 110 discusses the general requirements for electrical safety 
related work practices. This article covers roles and responsibilities 
of worker/ employer/ contractor, definitions of a qualified person, 
training requirements, electrical safety programme, working while 
exposed to electrical hazards, use of safety and other equipment.

Article 120 establishes an electrical safe work condition. This 
article covers the planning, de-energisation process, locking out, 
tagging, grounding and verification.

Article 130 describes work involving electrical hazards. This arti-
cle covers shock and arc flash boundaries, arc flash hazard analysis, 
personal protective clothing, personal protective equipment, task 
tables, care and maintenance of clothing and equipment.

Chapter 2 – Safety-related maintenance requirements

These preventative maintenance strategies encompass common in-
dustrial equipment and premises such as substations, wiring, fuses, 
circuit breakers, rotating equipment, tripping and closing supplies, 
portable tools, personal safety and protective equipment.
Chapter 3 delves deeper into specialised equipment such as 
electrolytic cells, battery rooms, lasers and x-ray, power electronic 
equipment, R&D labs.

The Annexures (Annexure A-O) cover practical examples of 
electrical safety programmes, hazard/ risk evaluation, lock out and 
tag out policies, job briefings, work permits and safety related design 
requirements. In addition Annexure D refers to the various calculation 
methods for quantifying arc energies and safe working boundaries. 
Other Annexures examine personal protective clothing and personal 
protective equipment in more detail.

Conclusion

People often ponder on exactly where to begin. Where does an article 
begin, where does a new standard begin or where should a specifica-
tion start? One common question is where does an electrical arc flash 
safety programme start? The answer is simply start with the NFPA 70E. 

However, in order to use a standard, the intention of the standard 
must be known. What was the aim of the standard? In answering this 
question, the history around the NFPA 70E standard was explored.  
History is studied to prevent the mistakes of the past recurring. The 
Triangle Shirtwaist Company was a horrific disaster that shook New 
York. Today, smaller arc flash accidents still rock families and com-
munities. Have we learnt anything?

The discussion regarding the chapters of the NFPA 70E-2009 and 

the Annexures revolve around a way of thinking. A strategy which 
when implemented will make accidents a thing of the past. As we 
await the NFPA 70E-2012, only one question remains. Will you make 
an electrical arc flash safety programme a reality?

References

1. NFPA70E: 2009.  Standard for Electrical Safety in the Workplace.
2. Wikipedia. 2011. Triangle Shirtwaist Factory fire. http://

en.wikipedia.org/wiki/Triangle_Shirtwaist_Factory_fire
3. Linder, D. The Triangle Shirtwaist Factory Fire Trial. 2002: http://

law2.umkc.edu/faculty/projects/ftrials/triangle/triangleaccount.
html

4. IEEE C2-2007. National Electrical Safety Code.

Bibliography

 Interview with Mr. Ray. A. Jones, Chair on the Technical Com-
mittee on Electrical Safety in the Workplace.

 Lee, R. The other electrical hazard: Electrical arc blast burns. 
IEEE Transactions on Industry Applications, vol. IA-18, no. 3, pp. 
246–251, May/June 1982.

About the author

Zarheer Jooma is a professionally registered electrical 
engineer with the Engineering Council of South Africa and 
a senior member of the South African Institute of Electrical 
Engineers. He is the director of the South African branch 
of the US based company e-Hazard. The company consults 
to garment manufacturers, performs arc flash calculations 

and electrical safety consulting work, NFPA accredited electrical arc flash 
training, garment testing and SANS 724 compliance. Enquiries: Tel. 083 336 
3084 or email Zarheer@e-hazard.com.


