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Foreword 
 

 
Static electricity is the branch of electrical science dealing with the effects of the accumulation of electric 
charge. NFPA 77, Recommended Practice on Static Electricity, provides guidance on identifying, evaluating, 
and controlling static electric hazards for the purpose of preventing fires and explosions. Although this 
recommended practice originated in 1937 and has continuously evolved for the last several decades, static 
electricity incidents continue to occur. 
 
 The overall goal of this project is to identify, summarize, and analyze static electricity incidents. A summary 
of the current provisions in NFPA 77 are provided and existing knowledge gaps will be identified. This report 
assists the NFPA 77 Technical Committee on Static Electricity and others in the fire protection and life safety 
industry.  
 
The project comprised four tasks: a literature review, data collection, data analysis and preparing a final 
report. The purpose of the literature review is to identify applicable codes that aim to prevent fires and 
explosion due to static electricity and summarize the applicable provisions. Static electricity incidents that 
were reported in the public domain between 2010 through 2020 were identified through news stories, OSHA 
records, insurance claims (to the extent publicly available), and interviews with corporate Health, Safety, and 
Environment (HSE) staff. Additional incidents outside of this time range are also identified in this report. 
These incidents were analyzed for factors that contributed to the static electricity incident as well as any 
applicable provisions in NFPA 77 that could have prevented the incident. These incidents were summarized 
into this final report. 
 
The Fire Protection Research Foundation expresses gratitude to the report authors Ioana Sandu and 
Francesco Restuccia, PhD, who are with Kings College located in London, UK. The Research Foundation 
appreciates the guidance provided by the Project Technical Panelists, and all others that contributed to this 
research effort. Special thanks are also expressed to the National Fire Protection Association (NFPA) for 
providing the project funding through the NFPA Annual Research Fund. 
 
The content, opinions and conclusions contained in this report are solely those of the authors and do not 
necessarily represent the views of the Fire Protection Research Foundation, NFPA, Technical Panel or 
Sponsors. The Foundation makes no guaranty or warranty as to the accuracy or completeness of any 
information published herein. 
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The Fire Protection Research Foundation plans, manages, 
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issues in collaboration with scientists and laboratories 
around the world. The Foundation is an affiliate of NFPA.  
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Executive Summary 

Static electricity is the branch of electrical science dealing with the effects of the accumulation of 
electric charge. NFPA 77, Recommended Practice on Static Electricity, provides guidance on 
identifying, evaluating, and controlling static electric hazards for the purpose of preventing fires 
and explosions. Although this recommended practice originated in 1937 and has continuously 
evolved for the last several decades, static electricity incidents continue to occur. The purpose of 
this project is to identify, summarise, and analyse static electricity incidents over the years all the 
way through 2020 and summarise circumstances of each incident and provide an assessment of 
the current provisions in NFPA 77, with the aim of identifying existing knowledge gaps. This report 
will assist the NFPA 77 Technical Committee on Static Electricity as well as other stakeholders in 
the fire protection community and life safety industry.  
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INTRODUCTION  

Static electricity is the branch of electrical science dealing with the effects of the accumulation of 
electric charge. NFPA 77, Recommended Practice on Static Electricity, provides guidance on 
identifying, evaluating, and controlling static electric hazards for the purpose of preventing fires 
and explosions. Although this recommended practice originated in 1937 and has continuously 
evolved for the last several decades, static electricity incidents continue to occur. The purpose of 
this project is to identify, summarize, and analyze static electricity incidents from 2010 to 2020 
and summarize circumstances of each incident and provide an assessment of the current 
provisions in NFPA 77, Recommended Practice on Static Electricity, and identify the existing 
knowledge gaps. Several earlier exemplary incidents are included as well as a few from 2021. This 
report will assist the NFPA 77 Technical Committee on Static Electricity. This project is supported 
and guided by a project technical panel, the Fire Protection Research Foundation (FRPF). 

CHAPTER 1. LITERATURE REVIEW AND INTRODUCTION 
In this project, we are aiming to identify the knowledge gaps of technical information that is 
missing in NFPA 77, Recommended Practice on Static Electricity, which will then feed into the 
conclusions of this report and sent to the NFPA Static Electricity Technical Committee which will 
be reviewing the standard. To begin, we studied the NFPA 77 provisions, and investigated the 
literature for other codes and standards that strive to prevent fires and explosion due to static 
electricity. In addition to NFPA 77, the following were identified: 

• IEC TS 60079-32-1, Explosive atmospheres –Part 32-1: Electrostatic hazards, guidance,  
providing guidance on electrostatic hazards, is a standard that supports the IECEx 
Conformity Assessment System, and the ATEX Directives in the European Union, and 
references NFPA 77.  

• IEC 60079-32-2, Explosive atmospheres. Electrostatics hazards: Tests, a supporting 
standard for IEC TS 60079-32-1, which provides information on electrostatic hazard tests 
for prevention of explosion in explosive atmospheres.  

• CENELEC Code of Practice CLC TR 50404, Electrostatics - Code of practice for the avoidance 
of hazards due to static electricity,  giving guidance on electrostatic hazards (now 
superseded  by IEC TS 60079-32-1). 

• British Standard BS 5958, code of practice for control of undesirable static electricity, 
which provides general considerations (now superseded by IEC TS 60079-32-1). 

• German Standard TRGS 727 (2016), German technical guideline for the handling of 
hazardous materials, which incorporates guidelines previously published as ZH 1/200, 
BGR 132 and TRBS 2153. 
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• Japanese Technical Report JNIOSH TR No. 42, which however is in Japanese, so we have 
not been able to study, provides guidance on electrostatic hazards practice. 

• NFPA 652, Standard on the Fundamentals of Combustible Dust, also provides some 
guidance on electrostatic control for prevention of dust combustion. 

• NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the 
Manufacturing, Processing, and Handling of Combustible Particulate Solids, also provides 
some guidance on electrostatic control for prevention of dust explosion. 

• Using NFPA’s Codefinder (https://codefinder.nfpa.org/?nfpanumber=77) we have 
identified references to NFPA 77 also in Colombia’s  Mine and Energy Ministry guidance, 
and Ecuador’s Urban Development and Housing Ministry guidance.  
 

It is very important and useful to see both that there is various guidance on electrostatic control, 
but most of these provide reference directly to NFPA 77 Standards, as the possible gaps identified 
via this report could then have applicability to the other referenced standards and codes of 
practice.  

CHAPTER 2. DATA COLLECTION 
Data was gathered from various sources. First and foremost, by reading publicly available news 

stories, in various languages, and looking through existing records on the internet. Secondly, we 

created a survey that we sent to experts in the field of static electricity safety in industry, 

consulting, and at various companies, which resulted in 39 entries from these contacts. The 

survey closed on July 9th 2021, and is included in Appendix A. 

In total, we have identified and analysed 89 separate cases, which are presented in Chapter 3 in 

the form of a table and analysed in the next sections. This data was collected between the 23rd 

of April 2021 and 9th of July 2021. 

In this work we will focus on summarising the incidents we have accessed, doing our best to 

identify technical failures, or categorize the incidents by type of failure, but we will only make 

direct comparisons to NFPA 77 in terms of recommendations. However, the data gathered and 

presented in Chapter 3 could also be used for supporting work on other electrostatic control 

related standards, such as those presented in Chapter 1. 

 

https://codefinder.nfpa.org/?nfpanumber=77
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CHAPTER 3. INCIDENT SUMMARY 
For each of the 89 incidents that were identified, we have gathered the following information, 

presenting it in a database: 

1) Incident Date 

2) Incident Location 

3) Incident Type 

4) Summary of Incident 

5) Potential NFPA 77 technical item that was breached 

6) Link/references to incident (if available) 

7) Number of Casualties 

8) Date last accessed 

9) Conclusions 

10) Why the incident happened. 

As the table with all this information would take over 100 pages in this format, it is available 

instead as a database via the link below. The data was collected for incidents up to and including 

July 9th 2021. The data is available open access, at: 

https://doi.org/10.5281/zenodo.5163805      

 

 

 

 

 

 

 

https://doi.org/10.5281/zenodo.5163805
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CHAPTER 4. DATA ANALYSIS 
After gathering information in Chapter 3, we proceeded to identify and evaluate factors that 

could have contributed to the various static electricity incidents. To begin, the events we 

analysed were classified by location, cause of ignition and the reason the incidents happened. 

Table 1 (Number of events in relation to their location) and Figure 1 (pie chart summarising the 

analysed data) summarise the locations and frequencies of these events. The frequency of events 

is higher in the USA, since most of the cases we studied and had access to were related to the 

USA. Thus, this data should be interpreted only as a breakdown of number of cases analysed as 

part of this study. 

TABLE 1: NUMBER OF EVENTS IN RELATION TO THEIR LOCATION 

Location Number of Events (%) 

USA 61.80% 

UK 10.11% 

China 4.50% 

Germany 2.25% 

Poland 2.25% 

Ireland 1.12% 

Spain 1.12% 

Canada 1.12% 

Mexico 1.12% 

Taiwan 1.12% 

Zimbabwe 1.12% 

India 1.12% 

Unknown 11.24% 
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FIGURE 1: PIE CHART DESCRIBING THE ANALYSED DATA DIVIDE BY COUNTRY OF INCIDENT 

 

 
FIGURE 2. CAUSE OF INCIDENT SPLIT IN 12 CATEGORIES. 

 

Figure 2 and Table 2 portray the reasons the incidents took place, based on categories that we 

defined and based on the analysis of the incident from the information we had available.  
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TABLE 2: REASON IDENTIFIED FROM THE ANALYSIS AS TO WHY THE INCIDENT IN QUESTION HAPPENED. 

Reason Frequency of Reasons (%) 

needed more advice from Chapter 17 of 

NFPA 77 

22.47% 

negligence 22.47% 

accidental/unclear 19.10% 

poor maintenance 14.60% 

inappropriate handling of flammable liquids 4.50% 

inappropriate method of handling 

substances/powders 

4.50% 

inappropriate storage method of flammable 

liquids 

3.37% 

inappropriate method of transportation 2.25% 

inappropriate method of handling solids 2.25% 

inappropriate method of handling waste 

liquids 

2.25% 

inappropriate disposal of flammable liquids 1.12% 

negligence due to saving costs reasons 1.12% 

 

In this section, we will explore further our analysis of the various reasons identified, focusing on 

all cases that are covered in NFPA 77. We will focus on those not explicitly covered in NFPA 77 in 

Chapter 5. 

4.1. NEGLIGENCE 
One of the most common causes of fire ignitions identified, with over 20% of the cases studied 

identified in this category, is negligence. This can happen due to multiple reasons such as: the 

company/workers wish to save money such as the incident from 1954, in Germany; or they have 

not reviewed and applied the protocols correctly. In August of 1954, an explosion occurred at a 

fuel depot at Bitburg Air Base. In this incident, the users were carrying out a test function for the 
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fire extinguishing installation, carbon dioxide (𝐶𝐶𝑂𝑂2), of tank 2. As a safety measure, they were 

provided with 120 𝐶𝐶𝑂𝑂2 cylinders. Tank 2 could be filled with kerosene only about 27% (1350 𝑚𝑚3), 

at which point they activated the temperature sensors. Only 12 out of the 120 gas cylinders were 

released due to cost saving reasons. Shortly after, a muffled explosion occurred. It was found 

that some types of extinguishing systems such as the 𝐶𝐶𝑂𝑂2 under pressure, produce highly charge 

clouds which may initiate electrostatic gas discharges capable of igniting flammable liquids 

(‘ProQuest Ebook Central - Reader’, n.d.). 

Another example identified, that put people at risk, was the oil tank explosion which took place 

in the UK in September 2019. The Marine Accident Investigation Branch (MAIB) report suggests 

that the explosions were probably caused by a rupture in the cargo tank due to over-

pressurization (‘HazardEx - Interim report released on cause of September 2019 oil tanker 

explosion’, n.d.). Flow velocities are also important to consider when handling flammable liquids. 

An incident which highlights this was the fire in Oklahoma, USA, on April 7, 2003. The explosion 

occurred during the filling of a tank with diesel. The initial filling rate was 24,000 to 27,500 barrels 

per hour which was considerably higher than the recommended in NFPA 77, subsection 12.1.4.4 

(Safety et al., 2003).  

Another accident which involved a non-conductive liquid took place on July 17, 2007. The 

explosion and fire occurred when Varnish Makers and Painters (VM&P) Naphtha was being 

transferred into a storage tank. The final report showed that grounding and bonding was not 

enough to prevent this incident from happening. A loose linkage at the float junction separated 

which caused the grounding to be interrupted at that point and produced a potential for a spark 

(Safety et al., 2003).  

4.2. POOR MAINTENANCE 
In 2010, an explosion occurred at a polypropylene (PP) and copper-clad laminate high-tech plant 

in Taiwan. This plant contained a channel through the ground floor to second and third floor. The 

sophisticated instrumentation, highly complex pipelines, confined spaces, and the channel 

design, enabled the fire compartment to be destroyed.  The original fire outbreak occurred in the 

PP processing area on the ground floor and extended to the acetone storage tank which was 
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located on the third floor. The investigation revealed that acetone liquid leaked and dripped from 

floor cracks and tunnel over to the PP processing area. Due to the generated static electricity by 

the PP manufacturing process, the flammable liquids made contact with the source of ignition, 

which cause the fire and explosion. Improved electrostatic management can prevent the loss 

property and lives, liquid acetone leakage and loss of equipment caused by static electricity fire 

(Chou et al., 2015). 

4.3. INAPPROPRIATE METHOD OF HANDLING SOLIDS 
An identified cause of ignition was the inappropriate method of handling solids. In one of the 

cases studied, the operator received an electric shock when he was transferring adipic acid from 

a rail car into super sacks. The initial installation was set up using an aluminium pipe which was 

grounded, and the rest was made of spiral wound flexible hose. Then the aluminium section was 

moved to different locations inside the rail car. The suction line was quite heavy, so it was 

replaced by a plastic line. Due to the PVC pipe being an insulating plastic, charges have been 

generated on the pipe and because the worker was not wearing gloves, he received an electric 

shock (Egan, 2017). Subsection 8.2 in NFPA 77 offers clear information on preventing charge 

accumulation on personnel, including information on footwear, clothing and gloves. A minimum 

resistance to ground of 106 ohm is recommended to prevent shocks in the event of accidental 

exposure to mains electricity. Wearing gloves in the situation described might have helped to 

prevent a shock, but if the resistance through the gloves is too low, a shock might still be felt. 

Shock might also be felt if the electrostatic voltage available for discharge is greater than the 

breakdown voltage of the gloves. Nevertheless, the main hazard in this situation was a highly 

energetic propagating brush discharge created by the inappropriate use of PVC pipes. 

Subsections 10.1 and 10.2 talk about metal piping systems and nonconductive pipes, 

respectively. Section 10.3 warns about the hazards if static electric charge generation while using 

flexible hoses and tubing (NFPA 77, 2019). So, all these handling situations are well covered in 

NFPA 77. 
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4.4. INAPPROPRIATE METHOD OF HANDLING WASTE LIQUIDS 
On January 13, 2003, a fire occurred near Rosharon, USA. The release of hydrocarbon vapor 

during an unloading process of basic sediment and water from two vacuum trucks. This incident 

resulted in two employees being killed and three with serious burns. The root causes of this 

incident were: the shipper failed to identify the flammability hazard of basic sediment and water 

and to communicate the hazard to employees and contractors (U.S. CSB, 2003). NFPA 77 offers 

guidance for loading tank vehicles in subsection 12.2 and unloading of tank vehicles in subsection 

12.2.5 and vacuum trucks in subsection 12.3 (NFPA 77, 2019).  

4.5. INAPPROPRIATE METHOD OF HANDLING SUBSTANCES/POWDERS 
Pouring flaked product into an agitator vessel can be dangerous unless NFPA 77 practices are 

followed, and there have been incidents where such a situation has caused a static electricity 

incident. For example, in the data gathered, during a process of one hundred and twenty 

polyethylene (PE) bags with organic flakes being fed into a 10 𝑚𝑚3stainless steel agitator vessel, a 

jet of flame shot out of the mouth of the vessel. The shutoff valves have been tested prior to the 

incident at a pressure of 5 bar and no leakage was found (they were perfectly tight). Tests have 

been conducted the second time using ethylene oxide at a much lower pressure, 0.2 bar. This 

time, a leakage was found. It is believed that while pouring the product into the vessel, ethylene 

oxide was moving up the sloping sides of the product. When the opening at the top was reached, 

a combustible hybrid atmosphere was created, which was ignited by brush discharges from the 

PE bags. It has been concluded that tightness and pressure tests should be differentiated 

(‘ProQuest Ebook Central - Reader’, n.d.). NFPA 77 offers some guidance in relation to this 

incident. Subsection 14.3 advises about water washing and highlights that the mist created by 

water spraying can be highly charged. Chapter 15 offers clear guidance and advice for handling 

powders and dusts. A potential problem that arose in this incident was the addition of the 

powder into a flammable atmosphere. Moreover, subsection 15.12.2 and 15.12.3 advise against 

emptying powders from nonconductive containers or plastic bags into a vessel that contains a 

flammable atmosphere (NFPA 77, 2019).  
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4.6. INAPPROPRIATE METHOD OF TRANSPORTATION 
This was identified as a cause of static electricity incident. In one of the cases studied, a 

firecracker factory worker has survived a gunpowder explosion that took place on October 28, 

2018, in China. The worker was transporting a batch on gunpower on a wheelbarrow. When the 

worker set down the wheelbarrow, a blinding white light was seen as the explosive detonated. 

He survived the blast despite not wearing any protective gear (‘Firecracker factory worker 

miraculously survives after gunpowder explosion | Daily Mail Online’, n.d.). Subsection 8.2 in 

NFPA 77 offers clear information on preventing charge accumulation on personnel, including 

information on personnel grounding and footwear, clothing and gloves. Furthermore, Chapter 7 

in NFPA 77 clearly gives guidance on the grounding requirements of the wheelbarrow, which was 

likely  not properly grounded. NFPA 77 does not explicitly cover explosives, but the video of this 

incident shows that the explosion was initiated at ground level when the barrow was lowered. It 

is suspected that the metal frame of the barrow was not adequately grounded. Subsection 7.4.1 

of NFPA 77 clearly states that a technique called bonding is used to minimise the potential 

difference between conductive objects even where the system is not grounded and that a 

technique called grounding is used to equalise the potential difference between objects and the 

earth (NFPA 77). Failing to follow these two procedures may cause static electricity fires similar 

to the one under discussion. 

4.7. ACCIDENTS/UNCLEAR 
The cause of many incidents was either unclear or accidental, and in fact this was the 2nd most 

identified category in the 89 incidents we analysed. The information available did not make it 

clear who or what was to blame for the ones labelled as unclear. These incidents varied widely 

in nature but included cases such as ignition in a solvent coater, where static spark from web 

exiting coater to dryer ignited solvent vapors (Ireland, 2020), a metallized layer within insulating 

web cause spark in solvent coater (USA, 2015), ignition occurred during recovery from web break 

(USA, 2019); a solvent gravure coater: a static spark ignited solvents (USA, 2020), when ignition 

occurred during job set-up w/ web moving slowly (USA, 2017).  
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As for the accidental ones, there were 4 instances when people have caught on fire at petrol 

stations due to static electricity igniting petrol fumes. On January 19, 2021, a man caught on fire 

at a petrol station in Hubei Province, China. The fire is believed to have been caused by static 

electricity generated when the driver touched the nozzle (‘One in 10 million chance? Static 

electricity “triggers” car fire - CGTN’, n.d.). In the winter of 2002, a woman was waiting in her car 

while the car was being fueled up. When she got out of her car and grabbed the nozzle, a spark 

flew from her and ignited her car in Post Falls, Minnesota, USA. "Most of the time people don't 

even have that moment (to think to ground yourself if you've re-entered your car while fueling 

up)," the gas station owner stated: "If people have to get back in their rig, they need to touch the 

metal part of the car before touching the nozzle again" (‘Winter weather sparks warning | Bonner 

County Daily Bee’, n.d.). Another tragic incident happened in April of 2018, in Atlanta, USA. A 

man caught on fire while pumping petrol and suffered severe burns resulting in loss of his life 

(‘Atlanta man dies after he caught on fire while pumping gas | Daily Mail Online’, n.d.). A similar 

incident happened in May of 2019, in Mexico when a static spark from the clothes ignited the 

cylinder on the flatbed of a truck while her father was filling it up (‘7-year-old girl is engulfed in 

flames when fuel tank explodes while her dad filled it up  | Daily Mail Online’, n.d.). 

Another instance of such an event occurred in February of 2013, when a girl suffered severe 

burns due to static electricity igniting a mix of hand sanitizer and olive oil (Aleccia et al., 2013). 

Hand sanitizer is rarely the cause of hospital fires. Even so, another case of hand sanitizer ignition 

from 2006 was documented where a nurse with wet hand sanitizer on her hand caught on fire 

due to a spark from an oxygen flow meter (Aleccia et al., 2013). 

4.8.  INAPPROPRIATE DISPOSAL OF FLAMMABLE LIQUIDS 
Dispensing and disposing of waste material can be very dangerous if the appropriate precautions 

have not been taken. In November 2017, a fatal fire occurred in New Windsor, USA. The company 

failed to abide by a few NFPA 77 recommendations such as Sections 8.2.6, 11.1.3.6 and 11.1.3.7. 

The subsection 8.2.6 warns us that synthetic fabrics or wiping cloths can produce discharges 

capable of igniting solvent vapors. 11.1.3.6 and 11.1.3.7 offer advice on grounding metal 

containers and using a self-closing valve (NFPA 77, 2019 edition). Verla International suffered 
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multiple explosions because they failed to properly dispense flammable liquids and to dispose 

combustible waste material. During these explosions, one man was killed and 125 were injured 

(‘FATAL FIRE: New Windsor cosmetics company fined more than $281,000’, n.d.).  

4.9. INAPPROPRIATE HANDLING OF FLAMMABLE LIQUIDS 
A case which presents how minor faults may cause devastating results took place at a new plant 

designed to recycle polluted toluene, instead of disposing it in an incinerator. The polluted 

toluene was stored in a collecting tank, then it was being pumped into metal drums and 

transported to the recycling station by lorries. An earthed steel grating was installed, the 

surrounding flooring was dissipative, and the worker was wearing dissipative shoes to ensure the 

electrostatic charges of the steel drum were dissipated. The incident occurred shortly after the 

worker decided to use a drum made of polyethylene instead of steel due to engine failures of 

one of the returning lorries. Shortly after the pump was switched on, a jet of flame came out of 

the drum. The worker tried to extinguish the fire with water but that did not work and ran off to 

call the fire department without switching the pump off. As a result, the entire plant was engulfed 

in flames and destroyed by the fire (‘ProQuest Ebook Central - Reader’, n.d.). Sections 11.1.4, 

11.1.7, 11.1.8 and 11.1.9.2 of NFPA 77 advise against using plastic containers and warn about the 

effects of static electricity that may occur (NFPA 77). The conclusions of the study also highlight 

the importance of informing the staff about how to extinguish fires and advise against using 

water with burning liquids. A simple solution would have been to put the lid on the burning drum 

(‘ProQuest Ebook Central - Reader’, n.d.). 

Another example of incidents due to flammable liquids happened in November of 2012, in the 

UK. An employee was engulfed in flames when ethyl acetate was being transferred from a bulk 

storage tank into a bulk container. Discharge of static electricity generated by the transfer of the 

liquid is believed to be the source of ignition (‘HSS - Distillery blaze left 21-year-old worker 

engulfed in flames’, n.d.). Section 11.1 of NFPA 77 gives clear instructions about handling both 

metal and nonconductive portable tanks and the static electricity hazards of liquids in these 

containers (NFPA 77). In addition to this, it was concluded that poor maintenance of pipework 

and the associated valves also played an important role in starting the fire. The failure to 
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vigorously inspect the equipment and monitor the system of work, placed the company at serious 

risk (‘HSS - Distillery blaze left 21-year-old worker engulfed in flames’, n.d.). 

4.10. BONDING AND GROUNDING 
Bonding and grounding represent two of the methods which can prevent static electricity 

incidents. Bonding is used to minimize the potential difference between conductive objects, even 

where the resulting system is not grounded. Grounding, on the other hand, equalizes the 

potential difference between the objects and the earth (NFPA 77). A significant number of the 

studied incidents involved inadequate grounding or bonding.  

An example of such an incident is the lorry that was engulfed in flames after a porter’s shoe 

creates static electricity which sparks a huge fire in the cargo hold in China. The porter was 

transporting bundles of cotton yarn wrapped in plastic bags (‘Lorry engulfed in flames after 

worker’s SHOE creates static electricity charge that sparks huge fire | Daily Mail Online’, n.d.). 

Chapter 7 of NFPA 77 advises on grounding and bonding techniques in relation to the object that 

needs to be grounded. Moreover, Annex G contains diagrams of various grounding devices, 

connections, and equipment (NFPA 77). Experts warned that similar accidents could be 

prevented by installing anti-static belts in the lorry and maintaining high humidity levels by 

installing mist sprayers (‘Lorry engulfed in flames after worker’s SHOE creates static electricity 

charge that sparks huge fire | Daily Mail Online’, n.d.).  Subsection 7.4.2 of NFPA 77 talks about 

how the surface resistivity of many materials can be controlled by the humidity of the 

surroundings. At the same time, humidification is not a cure-all for static electricity problems. 

Some insulators do not absorb moisture from air; therefore, high humidity will not noticeably 

decrease their surface resistivity. Examples of such insulators are uncontaminated surfaces of 

some polymeric materials such as plastic piping, containers, and films (NFPA 77). 

Another incident, which reflects that sometimes grounding is not sufficient, was explained in 

Section 4.3 of this report. The composition of materials also plays an important role in 

determining if grounding would prevent a static fire incident. In this case, when adipic acid was 

transferred though an aluminium pipe, electric charges ran to the ground via the line provided. 
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When the same powder was transferred through the PVC pipe, the electric charges could not run 

to earth, as PVC is an insulating plastic (Egan, 2017).  

In a pneumatic conveying system used for transporting acrylic powder from a silo to a railcar bulk 

container, a 50‐mm‐diameter steel pipe had been replaced by a flexible PE pipe for easier 

handling. As no appropriate PE pipe had been found for the entire length, two pipe sections 

connected to each other with a steel pipe of 150 mm length had to be used. On a rainy and snowy 

day, an explosion occurred shortly after this modification. After the investigation, it was 

concluded that in pneumatic systems for conveying combustible powders, the use of any 

electrically insulating material, particularly for pipes or the linings of metal pipes, is not permitted 

(‘ProQuest Ebook Central - Reader’, n.d.).   

NFPA 77 offers instructions on change relaxation and antistatic treatments in section 7.4.3. A 

nonconductive material often can be made sufficiently conductive to dissipate static electric 

charge either by adding conductive ingredients to its composition or by applying hygroscopic 

agents to its surface to attract atmospheric moisture. More specific to plastics, carbon black can 

be added to some plastics or rubbers to increase conductivity (NFPA 77). 

CHAPTER 5. GAP ANALYSIS 
While the most common reasons why incidents happen are either poor management or 

negligence, we have found some surprising data regarding the need for more guidance of NFPA 

77 Chapter 17. In fact, this made up around 24% of the incidents we analyzed.  

Example of such incidents were related to ignition in a solvent coater: spark occurred during 

coating from insulating backing roller (USA, 2020), the outfeed static bar failed, and the backing 

roller charged web (USA, 2013), a spark occurred from conducting sleeve on backing roller that 

was isolated (USA, 2015). Static ignition in a solvent gravure coater: the ignition occurred during 

job set-up when threading coater (USA, 2018), outfeed static bars failed (USA, 2017), metallized 

web touched a powered static bar causing an incendive spark (Poland, 2017), ignition caused by 

a splice passing through a solvent gravure coater (Germany, 2016). In NFPA 77, the subsection 

17.4.2 warns about the potential result in a static ignition hazard if flammable coatings are used 
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and advises the use of an electrostatic neutraliser (NFPA 77, 2019). Even so, industries would like 

to receive more guidance on how to proceed when using coaters to limit the appearance of static 

sparks. This is identified as an area that could receive further attention in the future revisions of 

NFPA 77. 

Another finding that is highlighted from the analysis is that lack of preventative maintenance, or 

detection of when an electrostatic  control measure fails, can cause undetected conditions of 

risk. Further attention should be given to ensuring that the key control measures, such as 

grounding of equipment, are  checked and properly  working. 

It is important to note we think having a repository where cases can be added, in an anonymised 

fashion, such as that presented in Chapter 2, can be beneficial for the future to see if changes to 

NFPA 77 in future bring changes in practice, incident types, and to be able to have more 

information on events in an anonymized fashion, which helps protect confidentiality and industry 

information. We have found, in this analysis, 12 category of incident reasons (Table 2) where 

static electricity incidents happen, and for most of these incident types clear guidance is present 

in NFPA 77. We have highlighted, for each type of incidents, which subsections of NFPA 77 cover 

the incident type. In the database available in Section 2 we have highlighted potential NFPA 77 

technical items breached for each incident studied, but these involve primarily:  

Chapter 8, Chapter 10, Chapter 11 (11.1.3.6, 11.1.3.7), Chapter 14, Chapter 15, and Chapter 17 

of the standard (2019 version). We have found that Chapter 17 does not contain extensive 

information on prevention of static ignition in solvent, and therefore recommend that Chapter 

17 be extended to give clearer instructions on how to prevent ignition from static spark in solvent 

coaters. 

CHAPTER 6. SUMMARY AND OBSERVATIONS 
In analysing the 89 incidents that were obtained through surveys and searching publicly available 

literature, we have identified some  gaps, presented in Chapter  5, and have identified three 

suggestions where we believe future  work should focus. The  first main suggestion is on the need 

for more education around NFPA 77. Many of the cases analysed occurred not because of lack of 
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guidance in NFPA 77, but rather a lack of awareness of the guidance, or inappropriate application 

of the guidance. More work is needed  to spread awareness about NFPA 77. The second main 

suggestion is the expansion of Chapter 17 in NFPA 77 to include more guidance on how to 

proceed when using coaters to limit the appearance of static sparks. The final suggestion is the 

creation  of a live database of incidents, in the model of the one used in this report and presented 

in Appendix A, to gather information on future incidents and to be able to analyse if education 

around NFPA 77 decreases incidents in specific categories.  
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APPENDIX A: INCIDENT SURVEY, USED TO GATHER CASE INFORMATION 

ANONYMOUSLY. 
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