
 
 

2015 ATIS Protection Engineers Group Conference  

Professionals Educating Professionals 

Improving Network Infrastructure Reliability and Sustainability 
 

The annual ATIS Protection Engineers Group (PEG) Conference promotes discussion on how basic 

electrical protection principles are applied to today’s network, and the changes that are needed to 

meet the challenges of providing voice, data and video services in more decentralized networks.  For 

information on the PEG Conference, please visit the PEG website at www.atis.org/peg. 

 

The presentations below were presented at the ATIS PEG 2015 Conference and are arranged in topic 

groups. 

 

LIGHTNING 
 

All You Wanted to Know About Lightning but Were Afraid to Ask  

Speaker:  Dr. Phillip Bitzer, Professor, University of Alabama in Huntsville 

 

During a typical summertime afternoon, thunderstorms develop and produce a electrical show. While 

most people are familiar with lightning, there are common misconceptions about this large scale 

electrical discharge. This talk will provide an overview of common lightning terminology and the 

various lightning processes. Different types of lightning will be explored, as well various instruments 

used to detect lightning. 

 

The core of the talk will be developed using high speed video from the University of Alabama in 

Huntsville, capturing lightning at up to 60,000 frames per second. 

 

 

Distinguished Lecturer Program: Lightning Physics, Instrumentation, and Applications 

Speaker:  Dr. Phillip Bitzer, Professor, University of Alabama in Huntsville 

 

Although lightning represents the dielectric breakdown of air in the atmosphere, much of the 

underlying physics remains difficult to understand. This talk will review the current understanding of 

the lightning discharge, from initial electrification of a cloud to the release of energy by the lightning 

return stroke. Differences in the types of lightning will be presented, and how these may affect 

protection issues. We will explore current lightning research, as well as the next frontier of 

investigations. 

 

The basic physics of a lightning discharge will be explored in the context of various instrumentations 

used to detect the electromagnetic emission from lightning. These span frequency bands from Very 

Low Frequency to optical emissions. How lightning is detected in each band, and the meaning of 

detection in that band, will be discussed. We will highlight the next generation of lightning detection 

systems, and how lightning data is used in various applications. 

 

 

Direct Lightning Strike Surge Propagation in Customer Premises Wiring 

Speaker:  Michael (Mick) Maytum, ICT Surge Protection Expert 

 

This presentation analyses the contents of ITU-T K.98: Overvoltage protection guide for 

telecommunications equipment installed in customer premises. K.98 has over 160 pages and over 30 
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customer premise wiring voltage and current plots for the first 100 µs or more of the surge. A 

simulated lightning strike of 5/75 is used based on the findings of CIGRÉ TB 549 (2013) Lightning 

Parameters for Engineering Applications (covered at PEG 2014). The lightning strike is assumed to 

be either to the telecommunications line or the a.c. mains supply. This international document 

considers mains configuration types of TN-S, TN-C, TN-C-S, TT and IT. The effects of various 

earthing system lead lengths and earth electrode resistances are also considered. The information in 

K.98 can be used to identify the most at risk customer premise situations for direct lightning damage. 

 

 

STANDARDS 
 

National Electric Code (NEC) and National Electrical Safety Code (NESC) Update and Related 

Code Concerns 

Speaker:  Trevor Bowmer, Ph.D, Senior Analyst, Ericsson 

 

The National Electrical Safety Code (NESC) is an American National Standard administered through 

the IEEE for the practical safeguarding of persons, utility facilities and affected property during the 

installation, operation and maintenance of electric supply and communications facilities safe 

installation of electrical wiring and equipment. Along with companion codes such as NEC (NFPA), and 

Californian GO95 with Federal OSHA regulations, the NESC is used and implemented as whole, or in 

part, by statute, regulation or consent of jurisdictions and industries. 

This session will focus on a review of the active issues and technical concerns in the NESC Preprint 

(released in September 2014) and the NEC change proposal meetings (January 2015) that remain be 

resolved. for the 2017 codes. The resulting changes expected to the NESC, NEC and other related 

safety codes will be reviewed along with the underlying business and technical drivers. In particular, 

safety-related and engineering design issues related to wireless facilities, fiber-to-the-home networks 

and intersystem bonding/grounding connections will be reviewed. 

 

 

Latest ITU-T Surge Protection K Recommendations 

Speaker:  Michael (Mick) Maytum, ICT Surge Protection Expert 

 

This presentation lists recent ITU-T, Study Group 5 recommendations concerned with surge 

protection. During this session, summaries of recommendation content and points of interest will be 

given on the following:  

New Recommendations: 

 K.95: Surge parameters of isolating transformers used in telecommunication devices and 

equipment 

 K.96: Surge protective components: Overview of surge mitigation functions and technologies 

 K.97: Lightning protection of distributed base stations 

 K.98: Overvoltage protection guide for telecommunications equipment installed in customer 

premises 

 K.99: Surge protective component application guide - Gas discharge tubes 

 K.102: Parameters of fixed-voltage thyristor overvoltage protector components used for the 

protection of telecommunication installations 

 K.103: Surge protective component application guide - Silicon PN junction clamping 

components 

 K.104: Method for identifying the transfer potential of EPR from HV and/or MV to the earthing 

system or neutral of LV network 

 K.105: Lightning protection of photovoltaic power supply system feeding a radio base station 
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Recommendation Revisions and Extra Appendixes: 

 K.20: Resistibility of telecommunication equipment installed in a telecommunications centre to 

overvoltages and overcurrents 

 Resistibility of telecommunication equipment installed in customer premises to overvoltages 

and overcurrents 

 K.27: Bonding configurations and earthing inside a telecommunication building 

 K.45: Resistibility of telecommunication equipment installed in the access and trunk networks 

to overvoltages and overcurrents 

 K.74: EMC, resistibility and safety requirements for home network devices 

 K.96: Appendix II - IEC 61000-4-5 Edition 3 impulse (surge) waveshape duration 

 

 

Telcordia Generic Requirements for Remote Radio Head Protection Used in FTTA Systems 

(GR-3177) 

Speakers:  Ernie Gallo, Director, Ericsson 

Philip Jones, Product Development, ERICO 

 

Fourth-generation (4G) and beyond infrastructure deployments include the implementation of Fiber to 

the Antenna (FTTA) architecture. FTTA architecture has enabled lower power requirements, 

distributed antenna sites, and a reduced base station footprint than conventional tower sites. The use 

of FTTA will promote the separation of power and signal components from the base station and their 

relocation to the top of the tower mast in a Remote Radio Head (RRH). 

 

Telcordia has recently released a new Generic Requirements document, titled Generic Requirements 

for Remote Radio Head Protection Used in Fiber to the Antenna Systems. This Generic 

Requirements document (GR) sets forth proposed generic technical requirements and characteristics 

of electrical protection systems for use in wireless FTTA applications. The initial focus for GR-3177, 

Issue 1, is on electrical protection for outdoor tower and roof-top applications. 

 

This presentation will provide an outline of the new standard, and discuss in more detail the physical 

protection required for such systems, along with lightning protection and surge protection measures 

specified by the standard. 

 

 

 

A Report on U.S. and European Standards Development on Bonding and Grounding 

Infrastructure for Telecommunication Buildings 

Speaker:  William Bush, Independent Consultant 

 

TIA 607-B has two new addendums related to structural and external grounding/bonding. TIA 607-C 

has recently started development. A "harmonized" Int'l standard (per ISO/IEC JTC1 SC25) is nearing 

completion that recognizes both the TIA 607-B and the EN 50310 (and IEC TR 61000-5-2?) 

methodologies. This session will discuss the important details of these developments and provide 

technical comment on certain guidelines. 
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ETHERNET 
 

Power Over Ethernet (PoE) Part 1: What is it, How it is Used and Lightning Field Failure 

Analysis 

Speaker:  Jim Wiese, Senior Compliance Engineer, ADTRAN 

 

This segment is Part 1 of a two-part presentation on Power Over Ethernet (PoE) protection. It 

provides an overview of what PoE is and how it can be deployed to provide data and 

telecommunications services without the need for local power on the end user’s equipment, such as 

an IP phone, wireless access point, or security camera. The presentation discusses the power 

sourcing end (PSE) and the powered device, how they work together and the various powering 

topologies or modes. It offers acronyms and actual examples of deployments and problems 

uncovered as a part of field failure investigations over the past couple of years. It also delivers an 

understanding of how incorrect deployment strategies, harmful off-the-shelf protection devices, and 

other protection techniques often lead to electrical transient-related damage of the PoE equipment, in 

particular the PSE end. 

 

 

Power Over Ethernet (PoE) Part 2: Protecting PoE Against Intra-Building and OSP 

Environments 

Speaker:  Tim Ardley, Power Fault & Lightning Compliance Engineer, ADTRAN 

 

Ethernet is evolving from being mainly limited to intra-building type deployments—since the other end 

of the cable still needed power. Recently, it has penetrated into OSP cabling-type applications, where 

common deployments are, for example, between buildings, drop wire communications, or as hand-off 

between cabinets in cell towers. These applications bring with them their own field reliability issues. 

With Ethernet’s capability for 10/100/1000 Mbits/s, this simplistic interface has allowed it also to 

support voice and video over the data protocol. PoE has provided an extension to the range of target 

applications with its capability to also provide remote powering of equipment — allowing it to go where 

no Ethernet interface could. 

 

The Power Over Ethernet (PoE) Part 2 presentation looks first at common hardware PoE topologies 

used today and then addresses First Principle Design Concepts when designing PoE for intra-building 

and outside cable deployments. It will work through the problems with the designs and how to 

address them to make the PoE solution more reliable against field surge type events in harsh 

environments. The presentation also examines current standards and test methodologies to help 

provide reliable PoE OSP protection solutions. 

 

 

Lightning Surge Damage to Ethernet and POTS Ports Connected to Inside Wiring 

Speaker:  Joe Randolph, Telecom Design Consultant, Randolph Telecom 

 

In recent years, many suppliers of telecom equipment have reported high rates of lightning damage to 

Ethernet and POTS ports that are connected to cables located entirely within the same building. This 

has come as a surprise to many of us who work in the area of lightning protection. While there are 

some known mechanisms by which lightning can be coupled onto inside wiring, those mechanisms 

are statistically infrequent. It appears that some other coupling mechanisms may be involved. 

 

This session will review the known mechanisms and explain why they do not provide a satisfactory 

explanation for the observed increase in surge damage. Three new theories will be described and 

analyzed. All three of the new theories are based on the notion that surges appearing on the AC 

mains outlets in the building are being coupled onto inside wiring communication cables. 
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GROUNDING, BONDING & CONDUCTORS 
 

Theft Deterrent Conductors: Equivalence to Traditional Copper Conductor 

Speaker:  Rohit Narayan, Director of Sales, Data & Telecom, ERICO 

 

Copper conductors used in grounding applications, have served the telecommunications industry well 

over many decades, both above and below grade. Copper has been the material of choice due to its 

excellent conductivity, good corrosion performance across a wide range of environmental conditions 

and its ease of availability. 

 

The need for modern conductors that can be used to substitute copper as a grounding conductor is 

driven by cost of copper and theft of copper. The choice of alternative materials to copper need to be 

considered properly and some testing and calculations may be necessary to validate its equivalence 

to copper. 

 

This session will look at attributes of a conductors that could be calculated or tested to establish its 

performance and benchmark it against copper. 

 

Research on Conductor and Connector Systems 

Speaker:  David Brender, National Program Manager, Copper Development Association 

 

Powertech Labs recently completed research and a report on heat cycle testing of 8000 series 

aluminium alloy and copper wiring systems using IEC methodology. The aluminium samples were 

prepared with and without wire brushing, with and without oxide inhibitor. Copper samples were not 

prepared in any manner. All samples were torqued at 70%, 100%, and 125% of connector 

manufacturer’s specifications. Samples were connected with dual-rated connectors and all-copper 

connectors. Chinese and North American samples were examined, including spectral analysis of the 

components. 

 

This session will discuss the methodology of the testing and the results. 

 

 

Challenges Providers Face with Grounding Electrode Systems at Remote Sites 

Speaker:  Robert (Lurch) Farley, Senior Engineer Electrical Protection, CenturyLink 

 

This session will discuss the challenges providers face with ground ring installation and design of 

ground rings at remote terminal sites. Discussions will include topics surrounding existing ground ring 

design, testing and repair. Real world examples will be presented for improperly built or ground rings 

that have failed and the steps taken to correct the issue. Site surveys prior to the installation of the 

ground rings though final testing, will also be discussed. Topics will include soil resistivity tests, space 

limitations, completing calculations, proper build and final testing. 

 

 

Grounding and Surge Protection of Newer Network Elements in Telecom 

Speaker:  Rohit Narayan, Director of Sales, Data & Telecom, ERICO 

 

The grounding and surge protection of traditional telecommunications elements like radio sites, cable 

chambers and central offices is well covered standards, guidelines and specifications developed by 

telecommunications carriers. During this session, grounding associated with the network elements 

below will be discussed: 

 Tower mounted electronics including remote radio heads and electronics using data 

communications like CAT5 
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 Small cells and distributed antenna systems 

 Street cabinets housing fiber to the node or FTTN equipment 

 Pole mounted boxes housing fiber to the mode or FTTN equipment 

 Enclosures housing fibre to the building FTTB and Fibre to the home FTTH equipment 

 

 

POWER SERVICES 
 

Next Generation Control Communications for Power Stations - Architecture and Protection 

Speaker:  John Fuller, Engineer, infrastructure Planning and Optimization, AT&T 

 

As applications for power station communications expand, the importance of compatible and properly 

protected serving architectures continues to be of key importance. This session will include an 

overview of telecommunications architectures employed at power stations and examines 

characteristics of each, including general protection/installation requirements. Recent updates to the 

IEEE Standards for the Electrical Protection of Communication Facilities Serving Electric Supply 

Locations (487 series) will also be discussed. Current serving architectures defined by a major 

telecommunications carrier will be presented for illustration and discussion, exploring various 

approaches to protection of wire-line circuits and armored fiber to high voltage locations. 

 

 

One Spark Away From a Boom: Safety, Performance and Reliability Parameters of Batteries 

Serving Telecom, Data and Utility Applications 

Speaker:  Dan McMenamin, President, Dan McMenamin and Associates 

 

Secondary storage batteries have enjoyed wide usage in the telecommunications, data center and 

electric utility industries for more than a century. These battery technologies are relatively safe when 

the necessary parameters of handling, installation and maintenance are met. When such cells are 

mishandled by any of those parameters, there is a propensity for them to underperform in terms of 

reserve time or service life as a best-case outcome, and ignite or explode as the worst-likely outcome. 

This session will focus on what to do, why it’s necessary and the ‘whatever you do, don’t screw this 

up’ parameters of batteries in our industries. 

 

 

 

CELL TOWERS 
 

RRH Protection Considerations 

Speaker:  Richard Chadwick, Senior Applications Engineer 

 

Protection of remote radio heads is impacted by placement of the protection with respect to the RRH 

and chosen modes of protection. On the tower, the -48 and return wires appear as a paired 

conductor, much like a local loop, with both surges from a tower lightning strike or from induction 

appearing primarily longitudinal (common mode) as opposed to metallic (differential or normal mode). 

This session will explore how chosen modes of protection impacts let through voltages, the magnitude 

of surge current through each mode, and potential coordination problems with protection elements 

embedded with the equipment to be protected. Placement of the protection elements with respect to 

the RRH will be explored and discussed based on actual site photos. 

 

 

 

 



7 
ATIS 2015 PEG Conference 

DC Feeds to Remote Radio Heads: What Protectors Need to Deal With 

Speaker:  Al Martin, Retired Engineer 

 

The main threat to DC feeds to remote radio heads is lightning. To address that, this session will 

begin by discussing the types of lightning that can be encountered, and the characteristic values for 

each. The type likely to be encountered depends on tower height; and a means of estimating the 

lightning type as a function of tower height is discussed. With that in mind the nature of the resulting 

surge on the DC feed is explored, with the help of two (2) use cases. These studies show that the 

nature of this surge depends on the type of protection. The case where protection is a MOV and 

where it is a GDT will be explored, with some surprising results. The resulting consequences for 

protector design will also be discussed. 

 

 

Part 2: The Continuing Challenges for the Contractor Working on Tier 1 Carrier Cell Sites: How 

to Ensure You Stay on the Air 

Speaker:  Joe Pfau, Owner, Quality Power Services 

 

This session will discuss challenges that remain for contractors to follow standards, practices, and 

workmanship. Case studies will be reviewed involving the AHJ, what do they say about quality and 

code enforcement? 

 

What does protection mean to the carrier? Where do sites remain vulnerable to lightning and power 

issues? Case studies will be reviewed where the “obvious” is not the answer and grounding/bonding 

was overlooked and/or ignored. 

 

 

REMOTE EQUIPMENT 
 

Remote Terminal Monitoring Protection Surge Protection for Quasi-Grounded Low  

Voltage DC Circuits 

Speaker:  Mark Hendricks, Director Applications Engineering, Transtector Systems, Inc. 

 

Common mode dielectric breakdown failure between any line to ground in low voltage dc power data 

and control circuits between can be mitigated with the application of surge protection. This session 

will discuss the generic industrial control application circuits and the surge environment encountered 

in the range of applications described in NEC Article 690.35 E type for ungrounded dc systems. 

 

 

The Effects of Transient AC Power Spikes and Lightning GPR on Remotely Power Remote 

Electronic (HSI) Equipment 

Speaker:  Dan Ashton, Senior Engineer, Electrical Protection, CenturyLink 

 

During this session, discussion will be held on the basic design of power pairs using real world 

examples of multiple locations in Florida. The engineering philosophy for using power pairs from an 

economic stand point and the various types of remote equipment being powered and the services 

being delivered from this equipment will also be discussed. A detailed analysis will be presented to 

show the effects of transient voltage spikes as well as lightning GPR on the technology used to apply 

power to the power pairs 
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BROADBAND DELIVERY ARCHITECTURES 
 

Fiber to the Distribution Point (FTTdp) Architecture, and on G.fast  

Speaker:  Richard Goodson, Director, Industry Standards and Technology Analysis 

Office of the CTO, ADTRAN  

Daniel Joffe, Director, Research and Technology Development, Office of the CTO, ADTRAN 


