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Abstract

Data centers are involved in billions of dollars of economic activity. Data center failure can result in loss of human life and
enormous financial losses. Consequently, data centers must be designed, built, and operated to provide the highest
reliability possible. This means that accurately calculating the reliability of data centers is of paramount importance.

The panelists have decades of experience in analyzing the reliability of data centers and will engage the audience in a
discussion of why and how to do reliability assessment of them.

Topics for Discussion

e Reliability vs availability — which metric is best?

e  Whatis “risk”, and how is it related to reliability?

e  Where to get data for calculating reliability

e What tools to use

e What about the Uptime Institute’s Tier Classification System?

e Maintenance — what is the right amount?

e Redundancy and common cause failure

e How to address uncertainty and its effect on the calculation of reliability
e Industry standards such as IEEE 3006.7 and the Gold Book

e Economic and business considerations



Moderator

Speakers

Neal Dowling received his BSEE (1974) & MSEE (1979) from MIT. He spent 20 years in the
medical device industry. He joined MTechnology in 2000, where he worked on innovative
power systems. At MTech, he used probabilistic risk assessment (PRA) & fault tree analysis
(FTA) to calculate the reliability of power systems. He retired from MTech in 2023 but
continues to consult on these subjects. He is a member of the P493, P3005.2, and P3005.7
Working Groups, and is also the vice-chair of the I&CPS Reliability Subcommittee and
Reliability Working Group. He is a Life Senior Member of the IEEE.

Bob Arno has over 35 years’ experience in U.S. Department of Defense and military system
support servicing a variety of program offices. He supported C4ISR facilities around the world
assessing mission requirements and translating them into reliability assessments. He has
provided management assistance, reliability modeling, and contractor interface assistance in
the support of the renovation of the Remote Delivery Facility and the NMCC at the Pentagon.
He has managed multi-million-dollar programs both commercial and government and has the
management skills to organize and execute large programs. He supports the development of
Technical Manuals establishing standard facility criteria for the U.S. Army Corps of Engineers.

He developed a comprehensive database for facilities to support reliability modeling and assessment. Bob is the Chairman
of the Reliability Subcommittee for the IAS, as well as the Chairman of the Reliability Working Group. He has published
multiple papers as well as articles in professional magazines. He is a Fellow of the IEEE.

Steve Fairfax was President of MTechnology, Inc., consulting engineers specializing in power
system reliability for demanding 21st century enterprises. Clients included manufacturers,
designers, and users of highly reliable power systems for the 7x24 world. The firm performed
Probabilistic Risk Assessment (PRA) of data center power and cooling systems, LNG
liguefaction facilities, nuclear power plant components, deepwater oil drilling, and hazardous
process industries. Steve joined MTechnology in 1997, but he worked with multi-megawatt
power systems since his undergraduate days at MIT.

He served as head of Engineering and Operations for the Alcator C-MOD nuclear fusion

reactor during its design and initial operation at the MIT Plasma Fusion Center, and as principal engineer in several Boston-

area firms. Steve holds Master's Degrees in both Electrical Engineering and Physics from MIT, awarded in 1984. He is a

Senior Member of the IEEE.
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Timothy J. Coyle holds a bachelor’s degree in mechanical engineering and a master’s degree
in electrical engineering, both from the University of Minnesota, and is a licensed Master
Electrician and Registered Professional Engineer. He has 44 years of engineering experience,
focused primarily on planning, design and commissioning of medium voltage power
generation and distribution systems for utility, industrial, and health care facilities and has
also worked in electrical maintenance and operations. Tim is a Life Member of IEEE currently
serving as Chair of the I&CPS Emergency and Standby Power Subcommittee and active in
Color Book and Dot Standards working groups. He is a Senior Technical Specialist in the

Utilities and Central Energy Division of KFI Engineers.



lan Higginson, P.E. is a Senior Electrical Engineer with Bentley Systems, where he supports
the development and application of software solutions for electrical power system analysis
and design. He has more than a decade of experience in the power engineering industry,
specializing in electrical protection, power system studies, and utility and industrial power
system applications. His professional interests include arc flash analysis, protection
coordination, substation design, and the application of digital engineering tools to improve
the planning, operation, and reliability of electrical infrastructure. Mr. Higginson is a licensed
Professional Engineer in the States of Oregon and Texas and is an active contributor to
technical conferences and industry workshops on power system analysis and protection. He received his education from

the University of Idaho.



