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Editor’s 
Message
                                                                    

Dear Readers,

2017 has been an exciting year! 
Not only ISPCE 2017 is being held 
at the Capital of Silicon Valley, San 
Jose, CA, but the second ISPCE-TW is going to be held at 
National Taiwan Normal University in Taipei, Taiwan, at 
the end of this year. I look forward to meeting you all in 
these two great events! 

In this issue you will find our President’s Message, the 
News about Chapters with their exciting activities in 
various cities, the Senior Member News as usual, and 
the introduction of our new members of the Board of 
Governors. In addition, unfortunately, we got an obitu-
ary for Jack Burns, as one of the important founders of 
IEEE PSES, his contribution will be appreciated forever. 
Also, in the legal column, an inspiring issue of the over-
view of the new German occupational health and safety 
legislation is provided by Dr. Carsten Schucht. Lastly, two 
technical papers with regard to TOUCH CURRENT mea-
surement and the Use of Li-On Battery Technology are 
presented by Peter E Perkins and Edward Jones, respec-
tively.

Still, to support this Newsletter as a platform for sharing 
knowledge and communicating with the professionals, 
it is encouraged to offer any kinds of dedication, coop-
eration, and precious comments. Let’s work together to 
make this the best Newsletter ever. As a result, any con-
tributions of articles with a variety of topics that are of 
interest to our readers are welcomed. We believe 2017 
would be a prosperous year with remarkable growth for 
both PSES and the Newsletter!

Please feel free to communicate with me at any time.

Wen-Chung Kao
jungkao@ntnu.edu.tw

Newsletter Committee
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Chapter Chair Coordinator
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President’s
Message                         

Hello,

Welcome and I’m glad to see everyone here at ISPCE 2017. I hope everyone is enjoying the great Technical Program 
the team has put together along with being able to get out and about in beautiful San Jose, CA.

Your Board has been busy making this the best Society ever. We had our Executive Committee dinner meeting on 
Saturday and our all day Board of Governors meeting on Sunday. We’re seeing a lot of opportunities to bring more 
value to you and add to our membership. Myself, and all the VPs are hard at work and you’ll see in their summaries 
throughout the newsletter.

We are looking to work with other Societies in bringing our knowledge and expertise to each. In fact, we’re just 
about to sign a Sister Society MOU with the EMC Society who has been a large part of first helping us to become a 
Society and now partnering on joint Chapter meetings, conferences and more collaboration.

I’ll be presenting Compliance 101 to the Instrumentation and Measurement Technology Society’s I2MTC Conference 
in Torino, Italy in a few weeks. We hope this relationship continues to grow with more collaboration.

We’re in discussions with several others as well. And hope to bring Compliance 101 on the road to teach others the 
basics and help them get their hands around the seeming quagmire of safety and compliance.

We’re also reaching outside the IEEE to other organizations like the PSMA – Power Sources Manufacturers Associa-
tion who is here at ISPCE. Please stop by their booth to see what they have to offer. And for the first time ever, we 
are getting the Division VI Societies and Councils to collaborate. Our first collaboration will be at Sections Congress, 
where we’ll share a couple of tables to present our Societies to others.

Other areas of activity are the Education and Entrepreneurial Activities along with finding ways to work with the 
Young Professionals. To stay on top of everything going on be sure to check the calendar on our website.

We do need your help and you should’ve all seen the Call for Nominations by now. If you are energetic and like to 
get things done, consider joining the Board of Governors in making this the best Society ever.

We look forward to continuing our work together in educating and keeping our members at the forefront of safety 
and compliance issues and constant changes.

Sincerely,

John Allen
President
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                            PSES Chapters at ISPCE2017

Our annual ISPCE is the main opportu-
nity for our chapter leaders to get to-
gether, share stories and plan with col-
leagues. This Newsletter issue is timed 
for the event. In the next issue, we’ll 

have photos and news from the conference. Everyone 
should have received the Conference Newsletters that 
were issued the month or so prior to the conference. 

At the ISPCE, the Chapter of the Year for the previous 
year is announced. The winner for 2016 is the Madras, 
India Chapter, headed by Dr. V. Jayaprakasan. As you can 
see from the report below, they have a great program!

Also at the ISPCE, we have our Chapter Annual Meeting 
where chapter leaders can meet and share ideas for bet-
ter local programs. We will report on this in the Septem-
ber Newsletter. 

Chapter Activities

Madras, India

Dr. V. Jayaprakasan reports that The Department of EEE, 
Mahendra Engineering College (Autonomous), Malla-
samudram, Namakkal in association with IEEE Product 
Safety Engineering Society - Madras Chapter organized a 
Project Design Contest“PDCON-2017” at the Circuits and 
Devices Lab of EEE Department on 28th February 2017.

The External Resource Persons Dr.S.Vijayakumar, Sec-
retary, IEEE PSES–Madras Chapter and Mrs.J.Hareni, 
Centre Head, Live Wire along with the internal resource 
person Prof. Andrews, Additional Director juried the 
Projects which were innovatively designed and exhibited 
by student batches came from various colleges nation-
ally. 

Dr.S.Vijayakumar, Secretary, IEEE – Product Safety Engi-
neering Society, Madras Chapter has given a Key note 
talk on “Renewable Energy Sources for Ecological Safety” 
during the afternoon session. He delivered information 
about the traditional energy sources and the importance 
of renewable energy sources. He motivated the gather-
ing to utilize the alternate energy sources for an eco-
friendly earth. 

During the valedictory function, Dr.Umamaheswari, Co-
convener and Head of EEE Department welcomed the 
gathering. Dr.M.Madheswaran, Principal has given the 
valedictory address. The Chief Guests along with the 
Principal distributed certificates. Prizes were given to the 
best projects. Dr.S.Sumathi, Prof./EEE Coordinated the 
contest in a pleasant manner. Dr.P.Sureshkumar, Prof./
EEE, delivered the vote of thanks. Over thirty groups 
from various institutions, on various concepts partici-
pated in the contest.

Chapter News
By Murlin Marks, 
Life Senior IEEE, Past President PSES
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Chicago Chapter

Harry Jones reports on the Chicago February meeting 

The Chicago Chapter, hosted by UL – Northbrook, re-
ceived a presentation at its  February 22, 2017 meeting 
covering a “Look Back at Some of the History and People 
Behind our Product Safety Requirements” given by Dave 
Dini. Dave is an IEEE Life Senior Member who retired in 
2016 after 42 years with UL. Most of Dave’s career was 
as a research engineer with special interests including 
technology for electrical safety in the home and in the 
workplace. He is currently chair of the NFPA 70E techni-
cal committee for electrical safety in the workplace. He 
is also a PSES Charter Member, and UL Corporate Fellow 
with the William Henry Merrill Society.

Just prior to retirement in 2016, Dave was tasked with 
organizing, compiling, and digitally storing much of UL’s 
historical and archived information from research proj-
ects going back almost 100 years. This program included 
a collection of some old as well as newer historical 

photographs, data, and stories about people and proj-
ects that led to the requirements for many of the stan-
dards and test devices that we still use today. GFCIs, the 
articulated probe, electric fence controllers, and leakage 
current requirements, to name a few, were highlighted 
with pictures and stories, some of which have been un-
discovered and untold for decades. This presentation 
provided an invaluable example of how to use history to 
educate and motivate young engineers new to the field 
of product safety and compliance.

Back in the 1930’s, UL conducted field testing of elec-
tric fence controllers designed to contain farm animals 
through electric shock. The result was a list of unique 
new safety requirements to allow farm animal control 
without becoming lethal to animals, farm workers, and 
most importantly young children living in rural areas 
who may not know that the fence was electrified. One 
of the interesting findings was the establishment of a 
maximum available level of current that represents the 
hazardous shock potential from the electrified fence. 
Baron Whitaker, the UL engineer at the time who later 
became UL’s 6th president, determined that a maximum 
safe level of available current from the fence controller 
would need to be only 5 milliamperes to protect even a 
2 year old child. It is interesting to note that this same 
5 ma level was derived in later studies for different rea-
sons and still used today as the threshold limit chosen 
for ground fault circuit interrupters (GFCI).

Early household electric fans were found to be a source 
of injury to hands due to the size of openings in the 
fan blade guard. Using volunteer test subjects from the 
1970s, UL conducted studies of dimensions of fingers 
and larger sections of hands for various age brackets of 
children, men and women, and then developed an artic-
ulated probe that was used to determine the maximum 
size of openings in appliances that may provide con-
tact to both mechanical and electrical hazardous parts.   
Around that same time experiments were conducted 
again using volunteer test subjects to determine their 
reaction to leakage currents. This work was done to help 
determine what level of current would be necessary to 
cause an involuntary reaction of sufficient magnitude to 
cause an unwanted incident. Today we still use the 0.5 
mA level for appliance leakage currents that was deter-
mined from these experiments.

Although testing and certification to electrical safety 
standards has been occurring for well over 100 years, 
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few people actually realize the efforts of countless scien-
tists and engineers involved in the research and develop-
ment of the requirements for these products. We must 
also not forget those volunteers, both young and old, 
who gave their own time to generate the data needed 
to make our work accurate and relevant. Thomas Edison 
once said, “There’s a way to do it better… find it.” As we 
strive to encourage more young people to enter the field 
of product safety engineering, we must keep alive our 
stories from the past and the people and their projects 
that helped to create the standards for the science of 
safety as we know it today. To this end, our safety pro-
fessionals of the future will undoubtedly find ways to 
make our standards and the requirements they contain 
even better.

Orange County, California 

Homi Ahmadi reports that at the Orange County Califor-
nia February meeting the speaker was Mr Jeff Wurzback, 
founder of Wurzback Electronics which is a consulting 
firm specializing in drone design, testing and certifica-
tion. The topic was “Product Compliance Considerations 
for Mass Market Drones “.

San Diego 

Bansi Patel reports that PSES has monthly meetings on 
the second Tuesday of each month. The meeting is held 
at one of three locations: The HPE facility in Rancho 
Bernardo, CA; Nemko USA, Inc. in Carlsbad or ATEC (Ad-
vanced Test Equipment Corp in San Diego.

The March meeting was held on March 14, 2017 at 
Nemko USA, Inc office in Carlsbad. The presentation was 
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a discussion of Amendment 1 to IEC 61010 3rd Ed., the 
importance of Risk Analyses in 61010 products and dis-
cussion of some 61010 part 2 Standards. The presenter 
was Jung Ju Kim (JJ) of Nemko USA.; JJ has over 16 years 
of Product Compliance experience. He worked as a safe-
ty technical manager in Nemko Korea from 2000 to 2013 
and his experience is in IT and office equipment, Lumi-
naries, Measurement, Control and Laboratory equip-
ment and Medical products. JJ transferred from Nemko 
Korea to Nemko San Diego (Carlsbad office) in 2013 
where he currently works as a Senior Safety Engineer. 

A certificate of appreciation was given to JJ Kim by Vice 
Chair Bansi Patel. Photo is attached.

Santa Clara Valley

At February’s meeting, Ken Kapur gave an overview of 
the growing concern worldwide about end of life of 
electronics and the use of specialized chemicals and ma-
terials. Regulations continue to expand the management 
of end of life, restrictions on materials and chemicals in 
electronics, and limitations on the use of energy.

Following Ken, Pamela Gordon discussed the activities of 
Antea Group in the development and application of sus-
tainable and integral solutions relating to the environ-
ment.

Then Steve Gendel of Thermo Scientific demonstrated 
his company’s Niton analyzer, a hand-held x-ray device 
to check internal temperatures of products and compo-
nents.

Thanks to all the chapters who sent in reports. I think 
everyone will agree that it’s nice to hear what’s going on 
in different areas and to see photos of our colleagues. I’d 
also encourage everyone to put complete information 
about presentations and activities on their respective 
websites.

Remember to check out chapter meeting schedules 
when you travel!
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News about Technical 
Activity Committees
By Silvia Díaz Monnier, 
VP of Technical Activities,
IEEE PSES

We currently have four Technical Activities Com-
m i tte e s :  Fo re n s i c  &  Fa i l u re  A n a l ys i s ;  Te l e co m 
Safety; Information Technology and Risk Analysis.  

To see current Technical Activity Committee information 
please go to the Technical Activities page at: 
http://ewh.ieee.org/soc/pses/technical.html

Some topics on which there is interest to start Technical 
Committees are:
-Medical Product Safety
-Education
-Industrial Equipments and Controls

If you are interesting in taking part of a technical com-
mittee or looking to start a new one, please contact me 
(Silvia Díaz Monnier) at silviadm@inti.gob.ar.

The more people who participate the more we can ac-
complish as professionals and as a society. Spread the 
word - invite others to join PSES technical activities!

Technical Activities General Meeting and Technical 
Committees annual meetings

The Technical Activities General Meeting is set for Tues-
day at 7pm at ISPCE 2017. If you are interested in sup-
porting PSES technical activities, please come. The more 
people who participate the more we can accomplish as 
professionals and as a society.

On Wednesday, we will have our first Technical Commit-
tee Luncheon. We currently have four TCs: Forensic & 
Failure Analysis (Daren Slee, Chair); Telecom Safety (Don 
Gies); IT (Gary Schrempp) and Risk Analysis (open). Each 
TC will have a reserved table. There will be a sign-up 
near the PSES booth at Symposium. Sign up early! Space 
will be limited to ten at each table.

If you are interested in becoming involved in any tech-
nical issue, let me know, and we can discuss how you 
might get involved. I will be attending ISPCE 2017and I 
will be available to talk about this, or you can contact 
me at silviadm@inti.gob.ar. Take advantage of this great 
opportunity for your professional growth!

Telecom Safety Technical Committee

The Telecom Safety TC meets via conference 
call monthly.
For information about the TSTC contact Don Gies at don.
gies@nokia-bell-labs.com. Meetings are generally held 
on the second Wednesday of the month.

Information Technology Technical Committee

The IEEE PSES Technical Committee for Audio/Video, 
Information and Communication Technology Equipment 
continues to meet regularly via teleconference on the 
3rd Monday of each month. Our 21 members discuss 
technical issues related to the implementation of the 
new standard for safety for Information Technology 
Equipment, IEC 62368-1. Recent topics included enclo-
sure requirements, EU timelines for adoption, China 
adoption, and USB power considerations.

For information about the ITTC contact Gary Schrempp 
at Gary_schrempp@dell.com. 
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Magazine

Dedicated to Delivering

Magazine

Get the publication that will help you stay informed 
of regulatory trends and requirements, and 

how to meet them, for the electronics industry.
In Compliance is FREE to qualifi ed subscribers!

Subscribe today at
www.incompliancemag.com/subscribe

Monthly.

News, Articles, and Ideas on EMC, Product Safety, 
Designing for Compliance and Regulatory Updates.
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In 2016, the number of newly elevated IEEE PSES senior 
members went up to 20, from 11 in 2015, that is a 45% 
increase! Congratulations to our newly elevated IEEE se-
niors! For anybody contemplating the idea of elevating 
their status, see if you recognize anyone in the list who 
has worked with you. One of your sponsors may be a 
new senior member! 

Daren Slee
Mariel Acosta-Geraldino
V Jayaprakasan
Harry Jones
Fabio Furlan
Julio Posse
Lei Wang
Frank Dominguez
John Allen
Roderick Muttram
Paul Robinson
Richard Stern
George White
Azim Karimi
William Bush
Robert Griffin- Spotlight
Jeff Pasternak- Spotlight
Scott Raszeja
Allan Saadus- Spotlight
Peter Walsh

IEEE PSES member spotlight- Meet your IEEE PSES 
colleagues! 

As part of a new initiative, we will be highlight-
ing some of our colleagues in IEEE PSES. On this 
installment you will find 3 of our newer IEEE PSES 
senior members.

It is with great sadness that we note the passing of Jack 
Burns, a PSES founder. Jack was instrumental in the cre-
ation of PSES.

I first met Jack at a TC-8 Annual Meeting at the EMCS 
Symposium in Dallas. There was one person in the audi-
ence. When we were done with our pitch for Product 
Safety, Jack spoke up in his cheerful Texan accent: “How 
can I help?” Over a period of several years, Jack picked 
up the lead in our efforts to form an IEEE Product Safety 
Engineering Society. On the PSES Board of Directors, Jack 
lead efforts to build our technical program and became 
our first VP of Technical Activities. He will be missed.

Photo: Jack (left) at the 2003 EMC Symposium in Boston. 

In Memoriam 
– Jack Burns
By Murlin Marks, 
Life Senior IEEE, 
Past President PSES

Senior Mem-
ber News
By Mariel Acosta, 
VP of Member Services,
IEEE PSES
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Mr. Bob Griffin, Director and Sr 
Technical Staff Member, Corporate 
Product Safety and Hardware Com-
pliance, IBM Corporation, Raleigh, 
North Carolina

Robert (Bob) Griffin manages IBM’s global Corporate 
Product Safety and Hardware Compliance mission with 
responsibility for direction of policy, standards, certifica-
tion and compliance activities in the fields of product 
safety, electromagnetic compatibility, and radio/tele-
communications for all business units and geographies. 
He has worked in the ICT hardware compliance fields 
for 30 years and serves as the subject matter expert for 
IBM’s product safety and conformity assessment com-
munity. 

External to IBM, he serves on many standards develop-
ment and conformity assessment organizations, both 
within the US and internationally. Bob is the US Tech-
nical Advisor to the IEC for the ICT products industry 
where he has served as a US expert to IEC TC74 and 
TC108 for more than 15 years. He is presently the Chair-
man of IEC TC108 and Convener of IEC TC108’s HBSDT 
working group charged with developing future ICT safety 
standards. 

Bob has presented at numerous seminars and symposia 
on a variety of topics including Hazard-based engineer-
ing, positive regulatory practices, the IEC’s hazard-based 
standard, IEC62368-1 and the interplay of standards, 
conformity assessment and regulation.

Jeffrey J. Pasternak, Product Regu-
latory Business Strategist. Data 
Center Group, Intel Corporation. 
Phoenix, Arizona.

Jeff has more than 30 years of experience in Product 
Regulations and Certifications. His career started with 
Canadian Standards Association in Vancouver, Canada. 
He eventually moved to the United States where he ini-
tially managed a couple of safety labs, before taking on 
the role as the Lead Senior Regulatory Compliance Engi-
neer for Calcomp (a Subsidiary of Lockheed Martin).
 
Jeff is now in his 20th year at Intel, where for 16 of those 
years he managed the ship for Intel’s Enterprise Platform 
& Server Division with regards to worldwide regulatory 

compliance and strategies with focus in areas of Product 
Safety, EMC and Product Ecology. Currently, Jeff sup-
ports Intel’s Data Center Group as their Product Regula-
tory Business Strategist covering the entire data center 
ecosystem. He continues to be actively involved in indus-
try forum groups such as ITI Technical Committee (TC2), 
TC108 US Technical Advisory Group and the IEC Hazard 
Base Safety Development Team working with the new 
Hazard Base Safety Standard IEC62368.

  Allan Saadus, Manager, Corporate 
Product Safety. Consumer Service 
Engineering, Sony Electronics Inc. 
San Diego California.

Allan has over thirty years of direct experience in the 
field of engineering, including the design, manufac-
ture, assembly, test, and failure analysis of consumer 
and military electronic products and their components. 
Over seven years of direct experience in product safety, 
product liability, fire scene, and fire artifact evidence 
examination related to fire origin and cause analysis for 
consumer electronic product claims.

Allan has a Bachelors in electronic engineering, and a 
Masters of business administration. He has completed 
12 ironman triathlons and 2 Boston marathons. He is 
married with 4 kids, ages 11-25.

Wondering how to take the next step to elevate 
your status to Senior? 

If you want to start the membership elevation process to 
senior member grade, you will need:

-IEEE member grade level. (Affiliate and associate are 
not IEEE members and are not eligible for membership 
elevation to Senior IEEE members)

-10 years working on IEEE designated field AND at least 
5 years of significant experience.

-3 references of IEEE senior members. You will need 
their IEEE numbers. I recommend you have an updated 
resume at hand, so you can send it to your references so 
they can write better recommendations.

-Log on to your IEEE account and start the process.
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Nemko Direct: 
 

International Market Access Program 

Nemko makes sure that 
your product gets  
regulatory access to  
required markets fast and  
efficiently. 
With expert knowledge 
about rules and  
regulations worldwide, we 
avoid bureaucracy and 
give you access to the 
markets you want in the 
shortest possible time. 

Nemko Service: 

 Pre-compliance  

 Safety Testing 

 EMC Testing  

 Telecom/Wireless 
Testing 

 CB Scheme Test  
Reports & Certificates 

 Multiple Country  
Certifications and 
Marks 

 

Why Use Nemko? 

 “One Stop Shopping” 
for All of your Testing 

 Quick Turnaround 
Times 

 Reduced Redundancy 
in Testing 

 Nemko is EU Notified 
and Competent Body 

 

Contact us today! 
 

Nemko San Diego 
760-444-3500 
Nemko Salt Lake 
801-972-6157 

Nemko US Mid West 

214-563-6073 
Nemko US East Coast 
940-294-7057 
Nemko Canada 
613-737-9680 

What is Nemko Direct? 
Nemko Direct  undertakes 
the burden of application, 
necessary documentation, 
follow-up and communication needed to gain access to markets  
worldwide, especially in countries with complex product approvals. 
Nemko has bi-lateral agreements for acceptance of tests and  
inspections, which: 
 minimizes time and cost 
 avoids sending samples for retesting 
 shortens lead times 

WWW.NEMKO.COM 

  

Indicates that the product is  
compliant with CE marking  
requirements for LVD as well as 
specific German requirements. 

Indicates that the products are 
compliant with electrical safety 
requirements in USA and Canada.   

Indicates that the products are 
compliant with CE marking  
requirements for up to 5  
mandatory directives.  LVD, 
EMCD, RoHS, ErP and R&TTE/
RED). 
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www.ieee-pses.org

Product Safety Engineering Society
Be part of a Great Society at the Forefront of Product Safety Innovation!

Annual
Symposium

Meet the World Experts!

•  Presentations by
 Compliance Professionals 
 from around the world
•  How-To Workshops
•  Technical Committee 
 meetings
•  Publish & present ideas
•  New location every year – 
 see new cities while 
 gaining knowledge

Product Safety
Newsletter

Be Up-To-Date in the Industry!

•  Technical articles
•  How-To Discussions
•  Ongoing reports from 
 Technical Committees
•  Chapter activity reports

Members Only
Website

Gain More Knowledge!

•  Central repository of
 compliance knowledge
•  Webinars, seminars, articles
•  Product Safety Newsletters 
 back issues
• PSES activity updates
•  Compliance world-wide news 
•  Listing of all Compliance 
 companies offering a PSES 
 member discount 

Product Safety
Chapters

Join an Exceptional Team!

•  Presentations by 
 International 
 Compliance Experts
•  Meet local engineers 
 who share your 
 technical interests
•  Local Chapters in many 
 major cities world-wide
•  E-Chapter for all PSES 
 members

Become a Member Today!
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Inspired by innovation.
Focused on the future.

Is your business
/ future ready? /

That’s what it takes if you want to seize tomorrow’s 
opportunities. And with the right technology partner,  
you can innovate now and into the future. What 
matters today is how you prepare for it.

Dell.com/futureready
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Meet the PSES Board of Governors 
This issue we will meet the 4 new Board of Gov-
ernor members at large who started their 3 year 
term effective January 1 2017.

Don Gies
Current IEEE Position:
Chairman, PSES Telecom Safety 
Technical Committee
Member PSES Board of Governors 
at Large 

Current Employment:
Nokia-Bell Labs
Education:
BSEE – Rutgers University-1986

Technical and Professional Experience: 
• Product compliance engineer for over 30 years. 
• Senior product compliance engineer at Nokia-Bell Labs 
(AT&T/Lucent Technologies/Alcatel-Lucent), Global Prod-
uct Compliance Laboratory, Murray Hill, NJ since 1989. 
• Responsible for global product safety certifications for 
ICT equipment.   
• Expert on the National Electrical Code and wiring 
rules used around the world, telecom safety, safety of 
outdoor-installed equipment, and safety of equipment 
containing batteries. 
• Member of the ANSI/US Technical Advisory Group to 
IEC Technical Committee TC108, as well as a member of 
TC108 working groups.  
• Member of Telcordia Technical Forums. 
• Elected to Alcatel-Lucent Technical Academy 
in 2009.
• Is an adjunct professor at New Jersey Institute of 
Technology (NJIT), Newark, NJ, teaching graduate-level 
power engineering courses since 2013. 
• Prior to working at Nokia-Bell Labs, was TEMPEST en-
gineer at Honeywell-Signal Analysis Center. 

 

IEEE/PSES Activities: 
COMMITTEE/BOARD
Chairman, PSES Telecom Safety Technical Committee 
(TSTC) - 2011- present – Leads the Telecom Safety Tech-
nical Committee with monthly 1 ½ hour teleconferences.  

The outputs of the meetings are posted in minutes, 
which in turn are used to contribute to the PSES quar-
terly newsletter. 

IEEE/PSES Accomplishments and 
Recognitions/Awards:
IEEE Senior Member - 2013
Being a member of an organization such as Bell Labs for 
so long has exposed me to resources and experience 
that few get to encounter in their professional lifetimes.  
I have the IEEE Product Safety Engineering Society to 
thank for providing the avenue to put the unique experi-
ences and technical knowledge into papers and presen-
tations to share with the rest of my fellow compliance 
engineers. It is through re-presenting my papers that I 
was chosen to be an adjunct professor at NJIT.  

So, since I have been provided with so many opportuni-
ties in the IEEE PSES, I wish to give back more by being a 
member of the Board of Directors. 

Fabio Furlan
Current IEEE Position:
Member PSES Board of Governors 
at Large 
Current Employment:
CSA Group

Education:
Master of Business Administration – 
University of Phoenix
Bachelor of Science Degree in Business – Management – 
University of Phoenix
Applied Science Degree in Electronics Engineering Tech-
nology – British Columbia Institute of Technology 

Meet the Board
By Mike Nicholls, 
VP of Communications Services, IEEE PSES 
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Technical and Professional Experience: 
• Operations Manager for CSA Group’s Irvine 
California Laboratory. 
• Employed with CSA both in Canada & the US for more 
than 25 years and has held various positions including 
Project Engineer, Team Leader, Project Manager, Product 
Group Manager and Operations Manager. 
• Field of product compliance area of expertise covers 
the product areas of Information Technology, Telecom, 
Power Supplies, Transformers, Laboratory, Test and Mea-
surement, and Audio/Video. Currently, 
• Responsible all operational aspects for Irvine labora-
tory. In addition, he is responsible for the CSA Mexico 
City field service team. He is a member of the CSA Group 
Senior Leadership Team reporting to the Vice President, 
U.S. and Mexico Region.

IEEE/PSES Activities: 
Certificate of Recognitions for presenting at Orange 
County and San Diego chapter meetings.
Presented at both the San Diego and Orange County 
chapters. Supported the Orange County chapter by host-
ing some monthly chapter meetings at CSA Irvine.

IEEE/PSES Accomplishments and 
Recognitions/Awards:
I am grateful for the opportunity to be nominated for 
the chance to participate on the PSES Board of Direc-
tors. Not only is this a great opportunity for my personal 
development but more importantly this is a great op-
portunity for CSA Group to be represented at the PSES.  
I believe I can influence CSA Group to provide greater 
commitment to PSES activities. In addition, having a 
more substantial relationship with a certification body 
like CSA Group will further enhance the exposure of the 
IEEE Product Safety Engineering Society. CSA Group is 
committed to my participation on the BoD by provid-
ing financial support to actively participate in the Board 
meetings and contribute to its activities. Lastly, with my 
28 years of product safety experience I will be a valuable 
asset to the PSES and provide new ideas to help keep 
the PSES relevant for years to come. 

Jeff Pasternak
Current IEEE Position:
Member PSES Board of Governors 
at Large 
Current Employment:
Intel Corporation

Education:
Graduated from Vancouver Community College (Canada) 
in Electronic Technician & Advanced Electronics 

Technical and Professional Experience: 
• Employed with Intel (19 years 1997-2016) as a Product 
Regulatory Business Strategist for Intel’s most profitable 
business group (Data Center Group). 
• In 1992 he moved from Canada to USA in 1992 and 
managed a couple of safety test labs.
• From 1995-1997 became the Senior Product Safety 
Manager at Calcomp (Lockheed Martin Subsidiary). 
• Safety career started at CSA (1985-89 - Vancouver, 
Canada) as a senior certification engineer. Over the years 
has participated in several industry committees and in 
pioneer days he met with many regulators (China, Tai-
wan, Korea, Argentina, etc.) in helping pave and resolve 
regulatory challenges. 
• Invited / honored twice as key note speaker at Tai-
wan’s largest electronic trade show (Taitronics) 

IEEE/PSES Activities: 
Active Member of IEEE PSES 

IEEE/PSES Accomplishments and 
Recognitions/Awards:
Throughout my product regulations / safety career I 
have thoroughly enjoyed working with various teams, 
industry colleagues, regulators, standard committees, 
etc. in enhancing product safety compliance needs to 
support industry and its business needs. With my broad 
experience and working in the various areas of the prod-
ucts safety business (certifier, consultant / test lab and 
manufacturing) I believe I can be a valuable contributor 
as a BoD member. I certainly look forward to this op-
portunity as being able to give back to the safety society 
and regulatory world is very gratifying, and can be help-
ful with respect to my personal career development.   
My employer (Intel) is committed to my participation in 
the society and with my 31 years of experience in the 
field of product safety, I see this as a perfect fit for my 
skill-set and look forward to the opportunity in providing 
valuable input.
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Steve Brody
Current IEEE Position:
Chapter Chair
Member PSES Board of Governors 
at Large 
Current Employment:
Retired Consultant

Education:
Associate Degree in Electrical Engineering Technology 
from Lowell Technological Institute and is completing a 
BS Degree in Technical Management from Southern New 
Hampshire University.

Technical and Professional Experience: 
• Currently Owner/Manager of Product EHS Consulting 
LLC; a firm specializing in providing out-source global 
regulatory and compliance solutions for manufacturers.  
• Managed and worked in Product Safety, Compliance, 
Regulatory Engineering, and Standards development for 
over 40 years for Modicon, Wang Laboratories, Symbol 
Technologies, Thermo Fisher Scientific, and Brooks Auto-
mation, before starting Product EHS Consulting LLC, now 
a UL Certificated Agency.  
• A member of UL’s STP for 61010-1, active member on 
SEMI EHS Committee, and served on CSA 
Standards Committees.  
• Currently President of the Northeast Product Safety 
Society, and Chair of the Boston Chapter of the 
IEEE PSES. 

IEEE/PSES Activities: 
ISPCE Committees (2010, 2016)

IEEE/PSES Accomplishments and 
Recognitions/Awards:
I have been an active member of the PSES for many 
years, and before that I was part of the Northeast Prod-
uct Safety Society, which was in existence long before 
the PSES. My involvement in Compliance work always 
involved not just directing but educating my clients both 
internal and external on why something was incorrect 
and what changes were needed. This included presenta-
tions at PSES, at SEMI, and at a NIST/China Conformity 
Assessment Symposium. I believe that this is a crucial 
function for PSES and that our role needs to expand to 
Engineering schools to provide an awareness of stan-
dards, compliance, and product safety. This is something 
that I will try to develop as part of the Society’s mission 
and work program. Thank you for the opportunity to 
serve you.
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Electrical devices as work equipment 
– an overview of the new German oc-
cupational health and safety legisla-
tion

First of all, the Ordinance on Industrial Health and 
Safety was reformed in 2015 and came into effect on 1 
June of that year. Then, at the end of 2016, the German 
Workplace Ordinance also entered into force. Both ordi-
nances are based on the German Labour Protection Act. 
Their role is therefore to define labour protection laws in 
specific areas such as work equipment and workplaces. 
It should be noted that German labour protection law 
also includes other statutes such as the Ordinance on 
Hazardous Substances.

Where the Ordinance on Industrial Health and Safety is 
concerned, the scope is closely connected with work-
ing materials such as tools, equipment, machinery and 
installations. Hence, these rules are important for every 
company which has employees since working without 
working materials is of course simply impossible. In 
contrast, the Workplace Ordinance deals with work-
places. Its provisions specifically regulate the installa-
tion and operation of workplaces as well. Against this 
background, the importance of this ordinance is not to 
be underestimated. Thus the relevance of this regulation 
was the reason for heated discussions between occupa-
tional safety experts on the one side and the employer’s 
association on the other when this ordinance was being 
reformed. The employers were especially afraid of too 
much bureaucracy, and therefore sought to pursue their 
interests carefully. In the end, however, both sides were 
able to reach a compromise. Hence another modern or-
dinance on occupational safety has been established 
in Germany.

Ordinance on Industrial Health and Safety

The Ordinance on Industrial Health and Safety primarily 
serves to transpose Directive 2009/104/EC concerning 
the minimum safety and health requirements for the 
use of work equipment by workers at work into German 
law. Therefore, it should be borne in mind that similar 
provisions are set down in all 28 Member States of the 

European Union (still including the UK). However, the 
German ordinance not only applies to work equipment; 
it also regulates facilities subject to inspection such as 
lifts or pressure systems. In this regard, there is no role 
model in the law of the European Union.

The above ordinance aims to guarantee the health of 
employees when using work equipment. In order to 
achieve this aim, the law firstly refers to the choice of 
adequate work equipment and its safe use; secondly, ad-
equately designed work procedures and production pro-
cesses; and thirdly, the qualifications of and instructions 
given to the employees. With regard to work equipment 
in general and electrical devices in particular, the provi-
sions in Part 2 of the ordinance, whose Articles 3 to 14 
deal with risk assessment and protective measures, have 
to be considered carefully. In this respect it is important 
to focus on Article 5 because this provision deals with 
the prerequisites for work equipment given 
to employees.

According to Article 5(3) of the ordinance, the employer 
is only allowed to provide its employees with work 
equipment which complies with the applicable health 
and safety rules. This means that there is an overlap be-
tween labour protection laws on the one hand and prod-
uct safety laws on the other. In particular, the ordinance 
refers to provisions which transform Directives from the 
European Union into national (German) law and which 
were applicable at the time the product was made avail-
able on the market. Against this background, it is essen-
tial that electrical devices are in compliance with the

--First Ordinance on the Product Safety Act, which is 
the national (German) transformation act for Directive 
2014/35/EU on the harmonisation of the laws of the 
Member States relating to the making available on the 
market of electrical equipment designed for use within 
certain voltage limits (the “Low Voltage Directive”); and

--Act on the Electromagnetic Compatibility of Devices, 
which is the national (German) transformation act for 
Directive 2014/30/EU on the harmonisation of the laws 
of the Member States relating to 
electromagnetic compatibility.

Legal Column
Dr. Carsten Schucht, Lawyer (Rechtsanwalt)
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It is important to be aware that the relevant moment for 
proving compliance with product safety laws is the first 
placing on the market within the European Economic 
Area (EEA).

As regards the protection from electrical hazards, the 
German Ordinance on Industrial Health and Safety deals 
with hazards which can directly or indirectly occur when 
using work equipment. On the other hand, electrical 
hazards in connection with the installation of the build-
ing itself are closely connected with the Workplace Ordi-
nance.

Accident Prevention Regulations

It is important to be aware that in Germany (alongside 
legal provisions in the area of labour protection laws) 
accident prevention regulations also exist. These rules 
have to be followed, too, but they are not issued by the 
legislator. Instead, the accident insurance agencies are 
legally allowed to issue these provisions. Since compa-
nies have to meet the duties set down in the accident 
prevention regulations, breaches of these provisions can 
have negative consequences because the supervisors 
from the accident insurance agencies are authorised to 
take measures against companies which do not follow 
the rules. Apart from this, certain breaches can be sanc-
tioned as an administrative offence.

With regard to electrical devices as working materials, 
there is a specific accident prevention regulation in the 
form of “regulation no. 3” of the DGUV, the German So-
cial Accident Insurance association. This regulation deals 
with electrical systems and equipment. Because of the 
German regulatory system with its state laws on the one 
hand and the autonomous laws of the accident insur-
ance agencies on the other, companies have to comply 
with both regimes on a parallel basis.

Workplace Ordinance

Of key importance in the Workplace Ordinance is firstly 
its broad scope, as mentioned above. Therefore, this or-
dinance deals with the installation of the building itself 
as an important part of every workplace. Against this 
background, it is not surprising that electrical hazards in 
connection with the installation of the building are regu-
lated in the Workplace Ordinance. One important point 
to consider is that there is a presumption of conformity 
with the ordinance if specific rules are followed. 

Compliance with the “technical rules for workplaces” 
lead to this privilege for the employers concerned.

The main duty for employers under the Workplace Or-
dinance is furthermore the risk assessment according 
to Article 3. In this regard, they have to prove whether 
there are hazards for employees when setting up and 
operating workplaces. Apart from this, there is a new 
duty in Article 6 which obliges employers to provide em-
ployees with instructions regarding the installation and 
operation of workplaces.

Outlook for Future Reforms

The legislator already mentioned when amending the 
Ordinance on Industrial Health and Safety that the re-
form of the rules on protection from electrical hazards 
must be started later on. Since the reform of the Work-
place Ordinance did not refer to this topic, it remains to 
be seen whether there will be such changes in the near 
future. For the time being, there will be two relevant 
laws and the accident prevention regulations as well 
regulating electrical hazards under German labour pro-
tection law.

D r.  C a r s t e n  S c h u c h t ,  l a w y e r 
( R e c h t s a n w a l t )  ( e - m a i l  c a r s t e n .
schucht@noerr.com) is a counsel in 
t h e  P ro d u c t  S a f e t y  a n d  P ro d u c t 
Liability Department of Noerr LLP 
(www.noerr.com). Dr. Schucht specia-
lises in the fields of product safety law 

(non-food), product liability law and occupational safety law. 
He advises clients in all areas of European and German non-
food product safety law and provides legal representation be-
fore civil and administrative courts in these fields. He also 
regularly provides legal support in national and international 
product recalls. Dr. Schucht has published various articles on 
product safety law in general and placing electrical equip-
ment on the European market in particular.

Noerr LLP is a European law firm founded in Germany 
with offices in Brussels, Alicante and various CEE-capitols. 
Noerr’s Product Safety Compliance team advises its clients 
on all questions related to placing products on the European 
market, defends them against complaints from European mar-
ket surveillance authorities and conducts product recalls.
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Lessons Learned. In the Use 
of Li-On Battery Technology
Edward Jones

In 2016, it was the decision by Samsung Electronics to recall 
2.5 million Galaxy Note 7 Smartphones at a reported cost of 
$5.3 Billion, eventually discontinuing production altogether. 
Just a few months before, it was dozens of fires associated 
with 2015’s “must have” Christmas gift, self-balancing hover 
boards, which have since become borderline contraband, cra-
tering the industry. 

There are invaluable lessons to be taken away from these re-
cord industry recalls regarding the application of Li-Ion battery 
technology.
 
Know Your Source   

Many of the fires associated with hover boards were attribut-
able to the use of battery cells from untraceable sources. 

The design of Li-On cells must incorporate the use of safe-
guards (PTCs, vents, vent pipes, Hi thermal separators) and 
Calorimetric modeling to define safe operating boundaries 
based on materials and chemistries used.  

The production of these cells in volume requires the use of 
Statistical Process Control in order to ensure consistent pro-
duction practices and materials are used in the fabrication of 
each and every cell. 

Know Your Application 

Even with the use of properly designed and manufactured Li-
On cells, end-applications must provide a “safe” operating 
environment for cells through the use of robust Battery Man-
agement Systems (BMS) and Mechanical Packaging.   

The purpose of the BMS is to safeguard against overcharg-
ing and deep discharging of cells (as specified by the cell 
manufacturer) in a battery pack under normal and single 
fault conditions. This also includes “charge balancing” ensur-
ing that cells do not exceed specifications due to a change 
in capacities of adjacent cells in the pack. Future enhance-
ment may also include fault predictive technology (TBD).    

The mechanical package must protect the cells from being 
physically damaged which can lead to thermal runaway and 
“rapid disassembly” and also (if possible) provide for ad-
equate spacing to mitigate the propagation of failures, within 
the battery, between cells. 

Not A Commodity

While some battery technologies can be readily used in “on 
demand” production environments without careful consider-
ation of “source” and “application” Li-On technology does not.  
This is why it is essential that both cells and end designs must 
be qualified to quality industry safety standards (e.g. for ITE-
UL 60950-1 para. 4.3.8).  

About the author: Edward Jones is   
the product safety expert on batte-
ries at IBM, where he has worked 
for 40 years.
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The introduction to switching electronics has increased 
the concern as to the effects of these devices on the 
electrical infrastructure. There is concern that the 
switching spikes which are fed back into the supply 
system are affecting the long-term reliability of the in-
frastructure; these switching spikes initiate electrical 
discharge in small voids in insulation and are speed-
ing up the rate of partial discharge which speed up the 
insulation failure, additionally, the triplen harmonics 
generated are captured in delta transformer windings 
and heat the windings which speed up insulation failure.  
The measurement of TOUCH CURRENT is one important 
element in measuring these feedback switching events 
and providing a specified maximum level of feedback 
from equipment in the earth/ground. Another growing 
issue relates to electronic protection devices, e.g. GFCIs, 
don’t play well with switching electronic loads and the 
load won’t work in some situations.    

The assessment of protection against electric shock in-
cludes making a measurement of the accessible residual 
current available to the user under normal, abnormal 
and fault conditions. This residual current, TOUCH CUR-
RENT, is limited to a small value protecting harm or dam-
age to the user.  

This TOUCH CURRENT measurement limit is specified 
in product safety standards. Commonly used standards 
for electronic equipment e.g. IEC/EN/UL 60065 ‘Audio, 
Video and Similar Electronic Apparatus - Safety Require-
ments, IEC/EN/UL 60950 ‘Information Technology Equip-
ment - Safety Requirements’, IEC/EN/UL 61010 ‘Safety 
Requirements for Electrical Equipment for Measure-
ment, Control and Laboratory Use’, IEC 62368, ‘Audio/
Video, Information and Communication Technology 
Equipment’ and IEC 61204-7 ‘Low-voltage switch mode 
power supplies – Part 7: Safety requirements’.    

All of these product standards draw on the IEC Basic 
standard IEC 60990, ‘Measurement of TOUCH CURRENT 
and protective conductor current’ which describes the 
measurement circuit details plus the various condi-
tions and details under which the measurement is to be 
made. The circuit discussion will show how the adjust-
ment has been made for higher frequency current from 
the traditional electrical body model historically used. 

This paper reviews a demonstration showing the setup 
and conditions for making proper TOUCH CURRENT 
measurement for some products with emphasis on the 
proper procedure and interpretation of results; common 
mistakes in making this measurement will be discussed.  
The demonstration is augmented by additional examples 
and explanation.  

There is a need to quickly expand peak TOUCH CURRENT 
measurements to all electronic switching equipment and 
a maximum limit of 7.1mApk applied in all cases to pro-
vide a sound basis for all of these issues.  	  

TOUCH CURRENT requirements, Basic safety stan-
dard:

Figure 1: IEC 60990 Basic TOUCH CURRENT measurement standard

TOUCH CURRENT measure-
ment; Showing how it works
Part 1 of 3 Introduction and eBurn measurement

Peter E Perkins, PE
Life Senior Member IEEE
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From the IEC 60990 introduction:

This International Standard was developed as a response 
to concerns arising from the advent of electronic switch-
ing techniques being broadly applied to power systems 
and within EQUIPMENT*, giving rise to high-frequency 
harmonic voltages and currents.

This standard is intended for the guidance of EQUIP-
MENT committees in preparing or amending the test 
specifications in their standards for measurement of 
leakage current. However, the term “leakage current” is 
not used for reasons explained below.

This standard was prepared under the safety pilot func-
tion assigned to TC 108 (nee TC 74), as follows:

Methods of measuring leakage current

This includes, for various types of EQUIPMENT, all as-
pects of what is referred to as “leakage current”, includ-
ing methods of measurement of current with regard to 
physiological effects and for installation purposes, under 
normal conditions and under certain fault conditions.

The methods of measurement of leakage current de-
scribed herein result from the review of IEC 60479 series 

and other publications, including descriptions of earlier 
methods of measurement.

The following conclusions were derived from a review of 
the effects of leakage current:
the primary concern for safety involves possible flow of 
harmful current through the human body (this current 
is not necessarily equal to the current flowing through 
a protective conductor); the effect of electric current on 
a human body is found to be somewhat more complex 
than was assumed during the development of earlier 
standards in that there are several body responses which 
should be considered. The most significant responses for 
setting limits for continuous waveforms are
•  Perception,
•  STARTLE-REACTION,
•  LETGO-IMMOBILIZATION, and
•  ELECTRIC BURN called eBurn in this paper.

Each of these four body responses has a unique thresh-
old level. There are also significant differences in the 
manner in which some of these thresholds vary with fre-
quency.

Two types of current have been identified as needing 
separate measuring methods: TOUCH CURRENT and 
PROTECTIVE CONDUCTOR CURRENT. TOUCH CURRENT 
only exists when a human body or a body model is a cur-
rent pathway.

It was also noted that the term “leakage current” has al-
ready been applied to several different concerns: TOUCH 
CURRENT, PROTECTIVE CONDUCTOR CURRENT, insula-
tion properties, etc. Therefore, in this standard, the term 
“leakage current” is not used.

Application of TOUCH CURRENT measurement

IEC 60990 defines measurement methods for:
-Monopolar DC or bipolar AC sinusoidal or non-sinusoi-
dal currents flowing thru the human body
-Current flowing thru a protective conductor
-TOUCH CURRENT measurements use a network repre-
senting the human body. 
Limits are specified by product standards based upon 
IEC 60479 data regarding effects. 

Measurement of TOUCH CURRENT

In the past, EQUIPMENT standards have used two tradi-
tional techniques for measurement of leakage current. 
Either the actual current in the protective conductor was 
measured, or a simple resistor-capacitor network (repre-
senting a simple body model) was used, the leakage cur-
rent being defined as the current through the resistor.

This standard, IEC 60990, provides measuring methods 
for the four body responses to the electric current noted 
above, using a more representative body model.

This body model was chosen for most common cases of 
electric shock in the general sense. With respect to the 
path of current flow and conditions of contact, a body 
model approximating full hand-to-hand or hand-to-foot 
contact in normal conditions is used. For small areas of 
contact (e.g. one finger contact), a different model may 
be appropriate.

Of the four responses, perception, STARTLE-REACTION 
and LETGO-IMMOBILIZATION are related to the peak 
value of TOUCH CURRENT and vary with frequency. Tra-
ditionally, concerns for electric shock have dealt with 
sinusoidal waveforms, for which r.m.s. measurements 
are satisfactory and are most convenient. Peak measure-
ments are more appropriate for non-sinusoidal wave-
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forms where significant values of TOUCH CURRENT are 
expected, but are equally suitable for sinusoidal wave-
forms. The networks specified for the measurement of 
perception, STARTLE-REACTION and LETGO-IMMOBILI-
ZATION currents are frequency-responsive and are so 
weighted that single limit power-frequency values can 
be specified and referenced.

ELECTRIC BURNS, however, are related to the r.m.s. value 
of TOUCH CURRENT, and are relatively independent of 
frequency. For EQUIPMENT where ELECTRIC BURNS may 
be of concern (see 7.2), two separate measurements are 
required, one in peak value for electric shock and a sec-
ond in r.m.s. value for ELECTRIC BURNS.

EQUIPMENT committees should decide which physiolog-
ical effects are acceptable and which are not, and then 
decide on limit values of current. Committees for certain 
types of EQUIPMENT may adopt simplified procedures 
based upon this standard. A discussion of limit values, 
based upon earlier work by various IEC EQUIPMENT 
committees, is provided in annex D. IEC 60990 has quite 
a number of test setup examples corresponding to the 
most usual power systems. 

Measurement of PROTECTIVE CONDUCTOR CUR-
RENT

In certain cases, measurement of the PROTECTIVE CON-
DUCTOR CURRENT of EQUIPMENT under normal operat-
ing conditions is required. Such cases include:
- selection of a residual current protection device,
- compliance with 471.3.3 of IEC 60364-7-707.

The PROTECTIVE CONDUCTOR CURRENT is measured 
by inserting an ammeter of negligible impedance in se-
ries with the EQUIPMENT protective grounding/earth/
grounding conductor.  

Test setup with isolation

Figure 2: Typical single phase test setup diagram

IEC 60990 has nine test setup examples corresponding 
to the most commonly used power systems both single 
phase and 3 phases. Enough examples are presented 
such that test labs should easily be able to adapt their 
setups to other situations not described.  
  
This Figure 2 example represents a typical North Ameri-
can lab setup. 

Simpson 228 meter:

Figure 3: Simpson 228 meter pix

The S impson 228 i s  a 
p o p u l a r  m ete r  w h i c h 
meets the requirements 
of IEC 60990 by incor-
porating the measuring 
circuits of the standard.  
This meter has been com-
monly used, especially 
in  North America,  for 
TOUCH CURRENT mea-
surements since 1990.  
Other meters and mea-

suring circuits are commercially available for making 
proper measurements. Some test labs have produced 
their own measuring circuits and there is descriptive 
information in IEC 60990 to aid in the construction and 
calibration of these devices.  

Figure 4: Simpson 228 meter diagram
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The Simpson meter functions are clearly seen in the me-
ter diagram from the manual. The VOLTS scale allows the 
voltage, up to 300Vrms, to be read in the usual way. The 
BURN HAZARD mode invokes the traditional body model 
circuit and rms readings will be measured on this scale.  
Note that in the SHOCK HAZARD modes the proper RE-
SPONSE choice of REACT or LET GO must be selected to 
use the body model circuit with the proper Frequency 
Filter for the measurement.     	

Electric Burn (IEC 60990 Figure 3): 
referenced as eBurn in this paper 

Figure 5: IEC 60990 (Figure 3) measuring network, unweighted TOUCH 
CURRENT circuit

This circuit is the IEC body model circuit which has been 
used by the IEC for electric shock protection measure-
ments for about 50 years. The model consists of two 
parts; Rs and Cs represent the combined skin impedance 
for two point of contact – in and out, Rb represents the 
internal impedance of the salty internal body to electric 
current. 

This model is for about 100cm2 area –about a salad plate 
size; this is a large area of contact, left hand to both feet, 
which represents the worst case electric shock scenario 
as discussed in IEC 60479, ‘Effects of current on human 
beings…’.  
	
Other models would represent other contact situations; 
e.g. 10cm2 for the palm of the hand or 1 cm2 for a finger-
tip. The capacitance value would be appropriately ad-
justed for these models. Other measurement circuits for 
such occasions are not commonly used in product safety 
standards.  

Figure 6: SPICE model for IEC 60990 eBurn circuit

70mA HF eBurn/Figure 3 circuit; 
eBurn current vs frequency sweep:

Figure 7: SPICE analysis: 17.5mA at line frequency, 70mA above 15kHz

The SPICE output provides the output voltage, Voutput, 
for a specified input condition. The measured current is 
Voutput/Rb or Voutput/500ohms in SPICE parlance; the 
program provides the calculation when entering the de-
tails. SPICE labels the plot as Voutput/500ohms which is, 
in this case, the eBurn current curve.  

This frequency sweep shows 70mA at high frequency 
which is the eBurn limit for some standards. This value is 
too large in some situations since it is above the LETGO-
IMMOBILIZATION level. The referenced ‘TOUCH CUR-
RENT measurement comparison paper’, PSES06, covers 
this in detail.  

This next example shows the body eBurn response to 
3.5mArms, a traditional TOUCH CURRENT limit in some 
standards.  

3.5mArms LF I(Rb)/Figure 3 circuit; 
eBurn current vs frequency sweep: 

Figure 8: SPICE analysis: 7v input; 3.5mA at 50/60Hz; 14mA above 
15kHz
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This analysis is starting at the 3.5mA low frequency level 
and also provides the base-line for the TC measurements 
discussion following. Although the low frequency value 
is 3.5mArms, above 10kHz the value rises to 14mArms. 
 
Correspondingly, for 5mArms (the LETGO-IMMOBILIZA-
TION limit) at line frequency would give 20mArms above 
10 kHz.  

Simple non-sinusoidal comparative example:

A simple eBurn comparison to any switching waveform 
can be made by analyzing a similar non-sinusoidal wave-
form example which a triangular wave is provided for 
comparison to the measurement shown previously. 

This also represents the input to the filter circuits for 
the STARTLE-REACTION or LETGO-IMMOBILIZATION 
TOUCH CURRENT measurements.  

Figure 9: 5.2mApk non-sin I(Rb)=U1 = 2.87mArms; pk/rms ratio = 1.812

This waveform can be easily analyzed and is sufficiently 
non-sinusoidal with harmonics into the 10s of kHz re-
gion. The pk/rms ratio is 1.812 for this waveform (+28% 
higher than a sin-wave).  

Figure 10: FFT for the triangular waveform of Figure 9

This triangular waveform has harmonics above 10kHz.

Actual eBurn I(Rb) Pix from demo video:

Figure 11: I(Rb) data from demo

Demo1 setup consisted of two laptop computers oper-
ated from a PDU panel. One was a new machine and 
the other was quite old; a difference in the treatment of 
PFC expected. Each machine had the battery depleted 
(charging mode during the test) and was also exercised. 
 
There was no measurable 228 eBurn meter reading; the 
scope was directly connected to Simpson 228 output.  
Output represents U1/500 ohms; 1Voutput = 100mArms 
current.  

The scope reading of the Simpson 228 output is primar-
ily the thermal noise floor for the output amplifier.  

This is not the expected representation of the U1 output 
in all cases and should not be considered as such.  

1 Bob Johnson of ITE Safety organized and ran the EUT portion of the 
original demo.  I am deeply indebted to him for this as it allowed the 
author to focus entirely on the TOUCH  CURRENT measurement setup 
and carry on a running explanation as to what was being done and how 
to interpret the data collected which is reported in this paper.  
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Another example, a Netbook I{Rb}:

This machine was also operated under maximum load 
during the testing.  

Figure 12: Body current from a small ITE product

The Simpson 228 meter does not wiggle on the 100mA 
full scale eBurn setting for this measurement. 

As with the last scope display, this represents the ther-
mal noise floor for the Simpson 228 output amplifier 
which is about 0.2 Ma, an insignificant value for eBurn. 
 
This should not be used as representative of the input to 
the STARTLE-REACTION or LETGO-IMMOBILIZATION filter 
circuits.  

Part 2 will discuss Startle-reaction and Letgo-immobiliza-
tion measurements.  

Peter E Perkins is convenor of IEC TC108/WG5, which 
is responsible for IEC 60990, Measurement of touch cur-
rent and protective conductor current, an IEC Basic Safety 
Publication applicable to all electrical products and product 
safety standards. He is a Life Senior member of IEEE, has a 
BS in Engineering from the University of Portland and MSEE 
from Oregon State University and is Principal in PE Perkins, 
PE. He has more than 55 years’ experience in the electronics 
industry, at Tektronix, Inc and now as a consultant to indu-
stry, specializing in product safety and regulatory affairs for 
most of that time. He has been continuously involved in gi-
ving technical presentations at PSES/ISPCE from the begin-
ning. He can be reached at p.perkins@ieee.org.    
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HP Inc. is a multinational information technology corporation 
headquartered in Palo Alto, California, USA.   

HP Inc. launched on November 1, 2015 as the successor of 
Hewlett-Packard, along with Hewlett Packard Enterprise.  HP 
Inc. develops and provides personal computer and printer 
hardware.  As a publicly listed Fortune 100 corporation, HP 
Inc. is a global leader in printing and personal systems; the 
company is focused on creating technology that makes life 
better for everyone, everywhere.  

Backed by nearly 50,000 employees and drawing from a  
76-year legacy of engineered innovation, the reinvented HP 
Inc. aims to create a world where technology works around 
the needs of society and adapts to every business and 
person, to their context and environment, helping them move 
from ideation to creation effortlessly and naturally.  

Building on its market leadership in printing and PCs, HP Inc. 
makes it easier and more enjoyable for customers to print, as 
well as introduce personal systems that combine outstanding 
design and user experience with great value.  HP Inc. will also 
pursue growth in adjacent markets, such as copiers, graphics 
printing and commercial mobility in key verticals.  Finally, the 
company will define future market categories through its 3D 
printing and immersive computing platforms that fuse 
together the physical and digital worlds.    
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www.ieee-pses.org

工业产品安规工程师学会

成为一名著名安规专业学会的会员，站在引领产品安全开发改进的最前沿。

今天就成为会员！

年会

会晤世界级的专家

•  全世界安规专家的演讲

•  实际操作指导讲座

•  专业分会会议

•  专业出版及新理念分享

•  每年在不同城市召开年会：

 获得新知识的

 同时参观新城市

产品安规通讯

获得最新的业界讯息

•  技术文献

•  实际操作研讨

•  各技术分会的专业报告

•  学会分会活动报告

会员专属网页

扩充专业知识

•  安规知识中央信息库

•  网络研讨会；

 学术研讨会及文献分享

•  产品安规出版物档案

•  安规学会动态

•  世界安规动态

•  为会员提供折扣的

 安规公司名单

产品安规分会

加入最先进的专业团队

•  世界各国安规专家的演讲

•  与当地在共同领域的

 工程师会商

•  分布在各主要城市的分会

•  会员共享网络专业分会
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IEEE 2017 ISPCE-TW

IEEE International Symposium 
on Product Compliance Engineering-Taiwan

December 21-22, 2017,
National Taiwan Normal University, Taipei, Taiwan

Call for Paper

http://soc.aet.ntnu.edu.tw/ieeeispcetw/index.php

The conference topics involve:

*Inherently safer products and equipment

*Product Safety services

*Training and continuing education

*Regulations and standards

*Risk management

*Workplace product safety 

*System and Software safety

*Human factors

There should be some invited speakers, submitted peer reviewed papers, 
tutorials, and product demonstrations. 

The deadline for submitting a full manuscript is July 31. All the 
submissions will be peer reviewed for the quality and originality. Please 
consider submitting your papers before the deadline. The conference 
will be the most important IEEE PSES conference in Asia.

Paper Submission:  http://soc.aet.ntnu.edu.tw/Newsletter/  



30    Spring 2017   Copyright 2017 IEEE Product Safety Engineering Society Copyright 2017 IEEE Product Safety Engineering Society   Spring 2017    31

       

Volume 13, No 2 Volume 13, No 2

New PSES Members from 1 January 2017 to 22 April 2017

Atlanta Section：Stephen Matthew Penley

Benelux Section：Rene Zenden

Chicago Section：Bruce Robert Proper
                               Carol L. Smith

Huntsville Section：William A Christian

Madras Section：KALAIMATHY A
                               PREMA D
                               SOWMYA D
                               PRATHEEBA R
                               SANDHIYA S
                               NANDAGOPAL V

Malaysia Section：Heng Keh Tan

New Hampshire Section：John LeBlanc

Orange County Section：Thomas Hunter

Orlando Section：Jefferson Barrow

Seattle Section：Arndt V Hufenbach

Shanghai Section：Yan Ming Bao

Twin Cities Section：Chris John Rash

United Kingdom and Ireland Section：Julia Marie Curson

Western Australia Section：Alan Richard Paton
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E-Mail List: http://www.ieee-pses.org/emc-pstc.html 
Virtual Community: http://product-compliance.oc.ieee.org/ 

Symposium: http://psessymposium.org/ 

Membership: The society ID for renewal or application is “043-0431”. 

Advantages of Membership 
in the IEEE PSES 

Makes you part of a community where you will: 

• 
• 
• 
• 
• 
• 
• 
• 

Network with technical experts at local events and industry conferences. 
Receive discounts on Society conferences and symposiums registration fees. 
Participate in education and career development. 
Address product safety engineering as an applied science. 
Have access to a virtual community forum for safety engineers and technical professionals. 
Promotion and coordination of Product Safety Engineering activities with multiple IEEE Societies. 
Provide outreach to interested engineers, students and professionals. 
Have access to Society Publications. 
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