Battcon Conference

1.30PM - 5.30PM
Beyond the Fundamentals
Canary 2

Schedule

Instructors: Curtis Ashton, Chair (American Power Systems),
Mike Nispel (Philadelphia Scientific)

PRE-CONFERENCE SEMINARS
Pre-conference seminars are offered on Tuesday before the official opening of the conference. Attending one
of the seminars reinforces your existing skills, expands your battery knowledge and lets you explore industry
trends. The seminars bring well respected, industry specialists into the classroom with the attendee students.

This seminar provides additional, in-depth information
for attendees who need a more in-depth understanding
of their battery systems. Beyond the Fundamentals
explores five key topic areas that will assist in
understanding more about what goes on inside as
well as outside a battery. These topics include
discussions on the following:
• Advanced lead acid fundamentals

TUESDAY
7.00AM - 6.00PM

April 23, 2019

• Data collection, record keeping, IEEE
recommendations, warranty, and trending health

Registration Hours

• Failure modes, the aging process, warranty issues,
and end of life determination

Palms Foyer

• Periodic visual inspection criteria, where problems
arise, and causes of troubles throughout the
service life of a battery

PRE-CONFERECE SEMINARS (Advanced or onsite registration required)

8.00AM - 12.00PM

• Application, selection, and considerations for both
conventional flooded and VRLA types

Implementing a NERC Compliant Battery Maintenance Program
Canary 1
Instructors: Tom Carpenter, Chair (Tennessee Valley Authority), Bill Cantor (TPI),
Mike Nispel (Philadelphia Scientific), Chris Searles (BAE Batteries USA),
Kurt Uhlir (Standby Power System Consultants, Inc.)

1.30PM - 5.30PM

Canary 1
Instructors: Brian Zimmerman, Chair (East Penn Manufacturing), Jay Frankhouser (EnerSys),
Jeff Kessen (Vertiv), Randy Schubert (Ericsson)

NERC PRC-005 requires owners to implement a battery maintenance program that meets
certain requirements. There are various options allowable in the implementation of the
maintenance program. There are also supplemental guides and FAQs associated with
PRC-005 that attempt to help the users understand the requirements. This seminar will help
users understand why PRC-005 was developed, provide an interpretation of the requirements
by battery and utility experts, provide some in-depth understanding on how ohmic readings
can be used, and provide user experiences of actual implementations.

1.30PM - 5.30PM

Focus On: Lead vs. Lithium

Lead batteries, invented 160 years ago, have been the traditional solution for stand-by
power. Although a mature technology, new advancements continue to be made allowing
lead batteries to last longer, reach new places, and be used in new ways. Newer lithium-ion
technologies, already prevalent in hand-held electronics and electric vehicles, are starting to
challenge lead batteries in the stand-by and energy storage markets. This session will discuss
the strengths and weaknesses of both technologies, inform the audience of some of the
latest advancements, and provide education on the various forms of lithium-ion chemistries.
Comparisons will be made on topics such as weight, energy density, safety, recyclability,
cost, maintenance, codes/regulations, and battery management systems.

Stationary Battery Basics
Canary 3
Instructors: John Kim, Chair (EnerSys), Rick Tressler (Rick Tressler, LLC)

A battery is a battery…or is it? Have you ever wondered the following? What is a battery and
how does it work? How is lead-acid battery different than lithium-ion and Ni-Cd batteries?
What are the pros and cons between lead-calcium versus lead-antimony? What is a VRLA
battery and how does it differ from a VLA battery? Is there a correct way to charge a battery?
What is float service? What are the maintenance requirements? What factors affect the
service life and how do I get the most reliable service out of my battery? This seminar will
cover the fundamentals of the stationary batteries and will help get you up to speed for the
conference. Instructors Rick Tressler and John Kim are industry experts with many years of
experience and are looking forward to meeting you and answering your questions.
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5.30PM - 7.30PM

Welcome Reception
Falls Function Lawn or Palms Foyer (Weather dependent)
(Open to all registered participants, including guest and expo registrants)
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WEDNESDAY
7.00AM - 6.00PM

Registration Hours

What is a Pure Lead Battery and Why Do I Need One?

April 24, 2019

7.00AM - 8.00AM

Palms Foyer

Dharmesh Desai, C&D Technologies

Batteries marketed as Pure Lead are gaining popularity in the datacenter, telecom and utility segments.
Pure Lead batteries come in different forms and different designs, but there is no standard to meet in
order to call a battery “Pure Lead.” This paper will answer the question “What is a Pure Lead Battery?”
and explore the potential benefits to the end user while educating them on what questions to ask to
ensure their battery has the features needed to support their application.

Speaker Ready Room
for today’s Presenters
and Panelists
Canary Corridor

7.00AM - 8.00AM

An Introduction to the Nickel-Zinc Battery Chemistry

Continental Breakfast
Cypress 1A
(Full-conference participants.
Not available for guest or
expo registrants)

8.00AM - 4.30PM

Media Lounge

Dan Lambert, Product Manager-Data Center Solutions, ZincFive, Inc.

Canary Corridor

Nickel-zinc is one of the oldest new battery technologies available today. The first patents issued around
the chemistry date to the turn of the 20th century. Patents submitted by de Michalowski, Junger and
Edison were all issued in the 1899 to 1901 timeframe. Further development has proceeded in several
countries, and by many researchers and manufacturers. There are currently several manufacturers
working with nickel-zinc batteries in different areas, and utilizing variations of the basic chemistry.
Desirable because of the excellent high rate discharge capability, the chemistry was plagued by the
inability for the available technology of the time to control the growth of zinc dendrites in the cells, which
lead to internal shorting of the cells. Thanks to the advancement of cell design, new manufacturing
technologies, and new battery component materials, nickel-zinc has now become a commercially viable
battery chemistry. This paper will address nickel-zinc batteries from three perspectives: 1) An introduction
to the chemistry and construction of nickel-zinc batteries; 2) Third party test data; 3) Current nickel-zinc
battery uses and applications.

GENERAL SESSION

8.00AM - 8.30AM

Conference Opening
Royal Ballroom

Q & A Presentations 1,2 & 3

(Open to full-conference participants)

8.30AM - 10.00AM

10.00AM

Presentations 1, 2 & 3

Break and Networking
Palms Foyer

Royal Ballroom

More Than Just Convenience: A Life Study Case for Front
Access VRLA Batteries
Brian Zimmerman, Manager-Technical Support Engineering, Reserve Power Division, East Penn
Manufacturing

10.30AM

Presentations 4, 5 & 6
Royal Ballroom

Finding That Elusive Ground Fault
George Pedersen, Carrann Associates, LLC and J. Allen Byrne, Brass Tacks Power System Advisors

For practical reasons, many traditional 12V VRLA batteries look much like car batteries. 2V
cells are arranged in series in a 1x6 configuration with the positive and negative terminals
on opposite sides of the cover (top terminal). In recent years, the stand-by power industry
has seen an influx of “front-access” 12V batteries, monoblocs with a 2x3 cell configuration,
with the terminals located in close proximity on the narrow side of the battery. Safety,
ease of maintenance, and convenient cabinet footprint are some of the primary reasons
for the growing popularity of these designs. Recent data collection shows that not only
are front access batteries safer, they also provide a longer service life. Field data will be
presented from a sample size of over 100,000 12V batteries in UPS applications showing
a clear difference in the longevity of front access batteries vs. their traditional top terminal
counterparts. Arguments will be made, supported by lab data and flow simulation modeling,
detailing why front access batteries are showing longer life, including geometry, internal
design, and on-site conditions.
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In PRC-005 the three parameters of a DC system that are required to be checked and verified most
frequently are the system voltage, electrolyte level (for VLA and NiCad) and for unintentional grounds.
Checking for that ground fault is relatively simple and many battery chargers incorporate a ground fault
detection system which will generate an alarm if a ground fault is detected. The problems start when
you try to find where the ground fault exists within the DC power system. This paper will provide a quick
overview of the most typical methods by which ground faults are identified and the potential impact
that the methodology used has on finding the actual location of the fault. This will be followed by a
review of the most often suggested methods by which the location of the fault can be identified, and an
explanation as to the potential risks associated with many of these methods. An explanation of how a low
frequency AC signal can be used to locate the ground fault and the limitation that might have with the
use of microprocessor-based controls rather than relays. Case studies will be used to demonstrate the
challenges that occur in trying to find that elusive fault.
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11.50AM

Lunch and Networking

1.10PM

Cypress 1A

Hall of Fame Award
Royal Ballroom

(Open to full-conference participants)

PANEL SESSION

1.20PM

DC Systems Electrical Protection Considerations
Royal Ballroom
Moderator: Kurt Uhlir (Standby Power System Consultants, Inc.)
Panel: Mike Morroni (Electric Equipment & Engineering), Haissam Nasrat (Primax Technologies, Inc.), Ed Rafter
(George Butler Associates), Lesley Varga (Quality Standby Services, LLC)

Growing emphasis on operating reliability and safety are leading battery end users and system operators
to confront system protection issues such as proper fault protection for battery systems and DC energy
sources. This panel will address DC system electrical protection considerations including over-current
protection philosophies, code requirements and industry best practices for switchgear and control,
telecom and UPS applications.

GENERAL SESSION

2.20PM

Presentations 7 & 8
Royal Ballroom

Taking Advantage of Long Life Alloys
DC Plant Modification Mishaps (and how to avoid them)
Dan McMenamin, Dan McMenamin and Associates, Inc.

During last summer’s IEEE Energy Storage and Stationery Battery Committee meeting, there was
considerable interest in a presentation by Telcordia’s Service Line Director, Richard Kluge. A large part of
his discussion centered around several major incidents in the telecommunications industry. Due to time
constraints, Mr. Kluge covered only high-level details about any of the events. The lessons to be learned
from those and similar incidents bear sharing because many older plants are still in service. The purpose
of this paper is to cover several such incidents in greater technical detail and show ‘take-away’ learning
concepts to prevent such failures going forward. Incidents covered include: a large battery fire, vibrating
bus bars in a dc plant, countercell modification error, and EPO error.

Thermal Runaway Prevention, Detection, and Recovery – VLA or VRLA Cells
Peter J. DeMar, Co-Founder, Battery Research and Testing, Inc.

This paper is being written specifically for those individuals that perform the actual hands-on maintenance
on their battery systems. Since you are the first line of defense against Thermal Runaway and
unexpected battery failures, you need to understand more about your batteries than anyone else in your
company. Why? Because you are ones that are taking the actual measurements, and observing what is
occurring with that battery at that date and time. By your understanding what is normal and what is not
for that particular battery, you can alert your upper management to an issue in progress that needs to be
addressed to protect your revenue producing equipment, the site, and even the personnel. If someone
higher up the food chain decides to ignore your report, or to not take corrective action, for whatever
reason, you will have at least documented your findings, and done your job. The pictures are from
multiple sites and multiple manufacturers.

Following up last year’s paper “Impact of Alloy and Geometry on VLA Positive Grid Designs,” this paper
will look at how higher specific gravities will react in modern VLA cells. Historically a 1.215 specific
gravity was required to achieve 20 years of life. Raising your specific gravity to increase energy density
or freezing point would result in a reduction in anticipated battery life. This holds true, but the question
is, with modern VLA batteries no longer failing due to grid corrosion, can you achieve 20 years of life at
1.250 specific gravity? How about 1.300? This paper will explore the impact of higher specific gravities on
longevity and how they can be used to save footprint and string count without sacrificing longevity.

Battery Sizing – Moving It Forward
Sepehr Mogharei, Director, VOLTiFiC

Battery capacity determination has always been a source of fascination for scientists and engineers
dating back to origins of the technology. The first sizing standard for lead acid batteries was published by
IEEE in 1978. While sizing for NiCad battery was established using a similar technique shortly after, there
has been limited advancement in these methods. The battery industry has yet to come to a consensus on
a standard method of sizing for other technologies based on lithium, nickel, zinc, vanadium, and others.
In order to create a more comprehensive and industry-wide approach to battery sizing, this paper dives
deeper into existing standards by identifying gaps and limitations. Practical limitations are tested using a
hardware setup dedicated to sizing, and incrementally adding load steps. A second test is presented by
using a sample 24 hours time series load profile and simplifying it by reducing the number of steps that
best describe it. The accuracy of simplification vs. time saving for calculations is evaluated. Missing sizing
parameters explored include, incorporation of state of charge, cycling as a function of depth of discharge,
and consideration for multiple random loads with various time periods.

Q & A Presentations 7 & 8

Q & A Presentations 4, 5 & 6
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3.20PM

Break and Networking

THURSDAY

Palms Foyer

NEW WORKSHOP PANELS

3.55PM - 5.10PM

7.00AM - 5.00PM

April 25, 2019

Registration Hours
Palms Foyer

Telecom — Telecom Power Architecture Trends
Canary 1&2
Moderator: Curtis Ashton (American Power Systems)

7.00AM - 8.00AM

Continental Breakfast
Cypress 1A

Panel: Ernie Gallo (Ericsson Inc.), Mike Krzywosz (Vertiv), Dan McMenamin (Dan McMenamin and
Associates, Inc.), Bill Price (AT&T)

(Open to Full-Conference participants)

Attend this workshop panel to hear from a group of experts on their view of trends in telecom
power architectures, including distributed power in the CO and Data Center, CORD (CO
Re-imagined as a Datacenter) power architectures, shorter and longer battery backup
times (depending on regulatory requirements), and use of Li-ion and NaNiCl batteries and
supercapacitors. Presentations will be followed up with an interactive, audience Q&A.

3.55PM - 5.10PM

7.00AM - 8.00AM

Canary Corridor

UPS — Shorter Duration Backups

8.00AM - 4.30PM

Canary 3&4

Speaker Ready Room for today’s Presenters and Panelists

Media Lounge
Canary Corridor

Moderator: Mike Nispel (Philadelphia Scientific)
Panel: Frank DeLattre (VYCON), Craig Wirtz (EnerSys), Nick Stone (Eaton), Tom Lynn (LiiON, LLC)

The traditional, fifteen-minute backup times for UPSs continue to be shortened, sometimes
to only seconds of backup. This panel will explore what is driving this trend, what are some of
the potential issues, and what are your options.

3.55PM - 5.10PM

Utility — When to Replace Aging DC Equipment?

GENERAL SESSION

8.00AM

Opening Remarks
Royal Ballroom

Royal Ballroom

(Open to Full-Conference participants)

Moderator: Lesley Varga (Quality Standby Services, LLC)
Panel: Eric Agee (Alabama Power Company), Tom Carpenter (Tennessee Valley Authority), Jeff Grusek
(Duke Energy Corp), Sal Salgia (Exelon Corporation)

Aging DC Plants: what criteria is used to replace batteries, chargers, inverters, distribution
panels, cables, etc. at your utility? The typical utility DC plant is very reliable and many users
have different rules and reasons for replacing aging equipment. This panel will discuss some
of these criteria, consider some case studies and share best practices.

8.10AM

Presentations 9, 10 & 11
Royal Ballroom

The Pros and Cons of Using Standby Batteries for Grid Services
Jim McDowall, Senior Technical Advisor, Saft America Inc. and Nick Shanley, Saft America Inc.

5.30PM - 9.00PM

Expo and Reception
Sable/Sago
(Open to all registered participants, including guest and expo registrants)

9.00PM - 11.00PM

East Penn Manufacturing Sponsored After Party
Crystal G1 & G2

The growing deployment of lithium-ion (Li-ion) batteries in data centers is prompting
discussion on the potential use of those batteries to provide some level of grid services, such
as regulation or primary frequency response. Indeed, in the energy storage world it has long
been the aim to address multiple applications to create stacked financial benefits, so it seems
logical to consider using these batteries for grid services while maintaining an energy reserve
for standby operation. The cycling capability of most Li-ion batteries certainly can support
this type of use, but is it a good idea? This paper provides information on the operation
of Li-ion energy storage systems in regulation and frequency-response applications, and
how these services can be adapted for data-center batteries. The dynamics of markets for
these services are also discussed. It will be seen that this combination of applications, while
technically feasible, is not without complications.

(Open to all registered participants, including Guest and Expo registrants)
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A Methodology for Evaluating the Root Cause of a Li-ion
Battery’s Failure
Sneha Lele and Ashish Arora, Exponent, Inc.

Lithium-ion (Li-ion) batteries are present everywhere from mobile phones to electric vehicles.
In some instances, a Li-ion cell may experience an energetic failure where the cell fails
exothermically — referred to as the cell going into “thermal runaway.” Although infrequent,
failures such as this can be destructive and pose a fire hazard. With an increasing penetration
of these batteries in a variety of industries, the need for a better understanding of the causes
of battery failure and failure mechanisms has also increased. A Li-ion battery failure can be
due to a number of different conditions such as overcharging, overheating, mechanical abuse
to the battery or a cell manufacturing defect. Factors such as the electrical and mechanical
design of the battery, the overall construction quality of the cells, unforeseen external
conditions etc. can all lead to a battery failure in the field. For this reason, when analyzing
battery failures, a defined and systematic approach must be used to evaluate all potential
causes of failure. This paper presents a failure analysis approach that can be used when
determining the root cause of a battery’s failure. The steps that can be used to reach a root
cause of failure will be demonstrated through a case study.

Cell Simulation Hardware for Safe and Efficient BMS Testing
Peter Blume, President, Bloomy Controls, Inc.

Many battery and energy storage system manufacturers and users utilize live cells for testing
the electronic subsystems, including the battery management system (BMS), cell monitors,
safety interlocks, charging systems and master controller. There are problems with this
approach in the various stages of battery system design, development and production.
First and foremost is safety. Li-Ion cells, in particular, are hazardous and may be subject
to thermal runaway. Second is repeatability. The characteristics of cells change with every
charge and discharge cycle. The third is efficiency. It is time consuming to charge and
discharge cells in order to test the electronics at various states of charge. This makes many
test procedures unnecessarily lengthy. Finally, use of real cells limits test coverage of the
associated electronic subsystems to the to the SOC capabilities of the specific cells that are
used. This prevents the test equipment from physically testing any and all scenarios that
cannot be safely exercised with live cells. In this presentation, the paper will discuss BMS
and battery electronic test techniques using commercially available cell simulators and fault
insertion units.

Q & A Presentations 9, 10 & 11

9.40AM

Break and Networking
Palms Foyer

10.10AM

Presentations 12 & 13
Royal Ballroom
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New Developments in Safety Compliance for Battery Energy
Storage Systems

1.00PM

Royal Ballroom

James Green and Ryan Franks, CSA Group

Moderator: Tom Cantor, TPI

Battery powered stationary energy storage systems (BESS) are rapidly being deployed across
the world, and the codes, standards, and regulations that manufacturers and installers are
required to meet are rapidly evolving. Many companies do not have extensive experience in
navigating the maze of codes, standards, and regulations (CSR) required for these systems,
especially in the current climate where the CSR landscape is still under development. This
paper will provide an overview of the primary codes and standards related to the manufacture
and installation of BESS, along with an explanation of some of the latest developments in the
codes and standards landscape for BESS. This will include standards such as UL 1973
and UL 9540, as well as the new fire test procedure UL 9540A and the latest code
development, NFPA 855. An explanation of how the standards are implemented across
different technologies such as lithium-ion, lead acid, and flow batteries will be discussed.
Other currently evolving topics will be presented such as cyber security and functional
safety (term for evaluation of the software and electronic controls used for primary safety
in the system). Methods for gaining system compliance will be presented, including model
certification and field evaluation.

Panel: Jay Frankhouser (EnerSys), Brian Zimmerman (East Penn Manufacturing), John Polenz
(Vertiv Services), Eric Lehmann (C&D Technologies), Bill Cunningham (GS Yuasa Energy Solutions)

Understanding UL Safety Standards as Applied to Battery Systems

“Pure Lead”, “High Temperature Batteries”, “Design Life”… Where do these terms come from
and what do they mean? This panel will attempt to address some of the most confusing and
controversial subject matter in the battery industry today. This is the audience’s chance to
quiz the manufacturers and get some straight answers.

2.15PM

Numerous existing and emerging fire codes which address battery energy storage systems
reference UL standards as an essential element of installation safety. The most commonly
referenced UL standards need to be correctly understood and applied to ensure cost effective
compliance. For instance, UL9540, Standard for Energy Storage Systems and Equipment,
applies at the system level to a broad class of energy storage systems. For energy storage
systems that utilize batteries, UL9540 requires compliance to UL 1973, Standard for Batteries
for Use in Stationary, Vehicle Auxiliary Power and Light Electric Rail (LER) Applications.
But UL 1973 is not applicable to lead acid batteries. Lead acid batteries are addressed in
UL standard 1989, Standard for Standby Batteries, which is not cross referenced by UL 9540.
In addition, for a UPS system, the applicable UL standard is UL 1778, Uninterruptible Power
Systems. UL 1778 is also not referenced by UL 9540 nor vice-versa. UL 1778 does reference
UL 1989, but not UL 1973. This paper provides an overview of the complex web
of UL safety standards as applied to batteries and provides a useful flow chart that can
be used to determine which standards should be applied based on battery chemistry and
installation application.

TRADITIONAL WORKSHOPS

2.45PM - 4.30PM

Telecom
Canary 1&2
Moderators: Curtis Ashton (American Power Systems)
Panel: Ernie Gallo (Ericsson Inc.), Mike Krzywosz (Vertiv), Dan McMenamin (Dan McMenamin and
Associates, Inc.), Mike O’Brien (Nolan Power Group, LLC), Bill Price (AT&T)

The telecom workshop will cover a broad range of issues regarding telecom batteries;
including but not limited to, “high temperature” batteries - marketing vs. what is inside them,
how NFPA 855 will affect telecom -48VDC plant and UPS battery installations.

2.45PM - 4.30PM

UPS
Canary 3&4
Moderator: Dan Lambert (ZincFive), John Polenz (Vertiv)

How much redundancy is enough? At what level of redundancy are you comfortable with your
UPS/energy storage solution? Where is the point of diminishing returns? This workshop will
provide an open discussion regarding where the industry is going with regard to
power redundancy.

PANEL SESSION
NFPA 855

Break and Networking
Palms Foyer

Richard Kluge, P.E. and Randy Schubert, Network Infrastructure Solutions, A Division of Ericsson Inc.

10.50AM

Marketing Terms

2.45PM - 4.30PM

Utility

Royal Ballroom

Royal Ballroom

Moderator: Bill Cantor (TPI)

Moderators: Tom Carpenter (Tennessee Valley Authority), Kurt Uhlir (Standby Power System
Consultants, Inc.), Jeff Grusek (Duke Energy Corp.)

Panel: Jim Green (CSA), Randy Schubert (Telcordia), Robert Harris (NRECA), Laurie Florence (UL)

This workshop is for those interested in the use and issues of batteries and chargers in
electrical utilities. It will feature an open atmosphere where attendees are encouraged to
bring up questions they have about their dc equipment and get answers/feedback from the
moderators and other attendees. Bring your concerns and expertise for an interactive session
to obtain and share knowledge. Some topics that may be discussed include: NERC Standard
PRC-005 impacts, NERC Standard PRC-005 requirements vs. IEEE recommendations, new
and recently issued/updated IEEE standards, and new technologies.

How safety codes are going to affect all of us? NFPA 855, Standard for the Installation of
Stationary Energy Storage Systems, has been developed and is scheduled to be published
this year. The impetus for this standard may have been the growing industry of grid energy
storage but as written, this will affect the entire stationary battery industry. If adopted as is,
there could be major financial implications for the existing stationary battery ecosystem.
The panel will discuss the standard, the implications if adopted and how to become involved.

12.10PM

Lunch & Networking

5.00PM - 8.30PM

Cypress 1A

Sable/Sago

(Open to full-conference participants)
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FRIDAY
7.00AM - 12.00PM

DC Systems in High Voltage Transmission Stations

April 26, 2019

Harshal Bhatt, Network Management Engineer, Hydro One

The DC System in a high voltage transmission station is one of the most important part of
the system. It acts as a back-up during loss of AC supply to critical elements of the system.
Many regulatory bodies such as NERC, NPCC etc. are dictating maintenance planning
on the protection and DC system components. The cost of maintaining the DC system
is going higher day by day with extra requirements from regulators. This paper presents
Hydro One’s DC system demographics, how they maintain it and why they are we thinking
of going to online monitoring. Currently most of the maintenance is done manually and time
based which has its own benefits and consequences vs. online monitors. Online monitoring
solutions are really attractive but it comes with a cost. The question arises that is it worth the
investment? What is Hydro One doing to be compliant, where is the company now in terms
of implementing online monitoring? And what does the company expect after installation of
online monitoring. DC system online monitoring has its own pros and cons as described in the
paper but it would be up to the proof of concept project to determine the real value of
online monitoring.

Registration Hours
Palms Foyer

7.00AM - 8.00AM

Continental Breakfast
Cypress 1A

7.00AM - 8.00AM

Speaker Ready Room for today’s Presenters and Panelists
Canary Corridor

8.00AM - 12.00PM

Media Lounge

A New Approach to High Power Switchmode Battery Charger Design

Canary Corridor

William Kaewert, CTO, SENS and Sam Coleman, SENS

The presentation attempts to address the apparent root causes for reluctance by electric
utilities to adopt switchmode technology battery chargers. Operating at high frequency,
switchmode type battery chargers outperform line frequency chargers in nearly every way
– including dynamic response, size, weight, noise, energy efficiency, cost and standards
compliance. Switchmode technology dominates nearly every segment of the economy,
including aviation power systems that are hardened against frequent lightning strikes and
military systems against the effects of nuclear electromagnetic pulse. At power utilities and
in other industrial environments, however, switchmode technology chargers have gained
only limited acceptance. Technical reasons for this slow pace of technology adoption have
included:

GENERAL SESSION

8.00AM

Opening Remarks
Royal Ballroom

8.10AM

Presentations 14, 15 & 16
Royal Ballroom

•
•
•
•
•
•

A new IEEE recommended practice for Sizing, Installation, Maintenance,
Testing, and Replacement of Starting Batteries for Electric Power
Generation Sets

A new approach to the electrical, mechanical and thermal design of switchmode power
converters addresses all these issues. The result is a new range of switchmode battery
chargers that is ruggedized for use in industrial environments, and delivers the expected size,
weight, performance and convenience advantages of high frequency power conversion.

Richard Raczak, Engineer, Caterpillar and William Cantor, Vice President of Technology, TPI

A standby power system consists of many components. While stationary batteries are
usually critical to the system, they are typically an interim power source while generation sets
(generators) pick up the load for the long run. At many critical installations, if the generators
do not start, the site will be in severe jeopardy. The weakest link in the starting of generators,
and possibly the weakest link in the entire standby system is the generator starting battery
(or other generator starting energy storage device). Unfortunately, the generator starting
battery has not been the focus of most designers/installers/maintainers in the design and
operation of critical backup power systems. Many times, the applicable codes and standards
are misunderstood or misapplied and additional cost and downtime are often realized by
end-users because of the lack of guidance with these energy storage devices. This new
IEEE document is to provide selection, design, installation, maintenance and replacement
guidelines and recommendations for generator starting batteries as well as other applicable
generator starting energy storage devices. This paper will provide an outline of the proposed
document as well as some select content with the intention of soliciting input from and ideas
from all interested and affected parties.
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Perceived fragility of switchmode technology
Perceived high emission of RF noise
Lack of reliability of cooling fans employed in higher-powered switchmode converters
Bias by some standards, e.g. IEEE 1613 against forced cooling of electronic equipment
Fan-forced deposition of atmospheric contaminants onto internal circuitry
Incompatibility with 480-volt, 3-phase AC supplies

Q & A Presentations 14, 15 & 16

9.55AM - 10.25AM

Break and Networking
Palms Foyer

Battcon™ 2019 Conference Program Guide

41

10.25AM

Presentations 17 & 18
Royal Ballroom

11.35AM - 12.45PM

Using Temperature Compensation to Improve the Accuracy of
Ohmic Value Measurements

Video Demonstration Session
& Wrap-up Panel

David Battle, Chief Technology Officer, NDSL

Royal Ballroom

For most manufacturers Lead Acid batteries perform optimally at or around 77-degree
Fahrenheit. Therefore, many applications operate the battery at that temperature. What
about the applications where it isn’t cost-effective to control the temperature? We all know
the battery will not perform as well and will have a shorter operating life but how do we
monitor and manage those batteries? Ideally, we’d like to keep the batteries which are
treated poorly close to ensure we could measure them frequently and correct any issues
promptly. But unfortunately, many of the batteries exposed to the most severe operating
conditions are those located in remote sites where access is extremely limited. This paper
will characterize users and cases where batteries are operated in an extreme temperature
environment. Many utilities have small switch stations with no environmentally controlled
station house. They are often deployed in a metal box exposed to the environment amplifying
the extremes of the environment and sometimes temperatures reach well above the highest
ambient air temperature measured outside the enclosure. Here the batteries are operating at
temperatures from below 0 to greater than 120 degrees Fahrenheit. With the proliferation of
NERC maintenance regulations, the health of batteries is aggrandized.

(Please bring your boxed lunch)
Moderators: Lesley Varga (LLC) and
Curtis Ashton (American Power Systems)

This video session will demonstrate best
practices for several, often overlooked,
functions every stationary battery professional
should master.
• Taking accurate float current and ripple
current measurements
• Proper crimping methods step by step tutorial
• Obtaining connection resistance
measurements on VLA cells

Voltage-Slope Method Reserve Time Accuracy
David Essi, Founder & Chief Technologist, LABRA Technology, LLC

Aspects of a simple algorithm for computing reserve time during discharge were discussed
in the 2018 Battcon paper “Time (Only) Referenced Rundown Test.” Specifically, the paper
presented an example of the voltage-slope technique explained as method 1 in US Patent
6,211,654 by Thomas D. O’Sullivan. This follow-up paper examines the accuracy of these
predictions made using the voltage-slope technique. Predictions and actual results are
compared using discharge data supplied by a battery manufacturer. Predictions against
battery curve table estimates are also examined. In addition, the paper examines how the
method 2 division factors affect the accuracy of the result (e.g. an End Voltage of 1.75 VDC
requires a division factor of 2). Variables such as depth of discharge and slope-width
(time duration) will also be considered. Lastly, this paper demonstrates how the method
3 calibration works and improves predictions. Then the detailed results of discharge tests
at two sites.

Q & A Presentations 17 & 18

11.25AM

Boxed Lunch
Palms Foyer
(Open to full-conference participants)
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