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Women to Watch

When Jessica Bian grew up in China 
in the 1970s, her family apartment 
would often not have electricity because 
of power shortages. Citizens like Bian 
could be in the dark for hours. 

At the time, her parents were electri-
cal engineers working for the utilities 
in China, and Bian used to accompany 
them to their offices to see what the 
grid and transmission lines looked like. 
There, her parents taught her how peo-
ple have benefited from the often-over-
looked basic service: how populations 
depend on a stable power grid for quality 
of life, safety, and health. 

Today, most people take the power 
grid for granted, and this, Bian says, is 
a good thing. Hurricane Sandy, where 
people made their way to the generators 
in corner shops to charge their phones, 
was a stark reminder of how dependent 
we are on power. Anyone who has had to 
live without it for even a short time dur-
ing a winter storm knows how disruptive 
the loss can be in even the most mun-
dane areas of daily life.

For citizens to not even be aware 
of the massive web of power connect-
ing the country is good, but for Bian, 
thinking about it is her life’s work. Bian, 

as she says, “went deep into the field,” 
earning a bachelor’s, a master’s, 
and a Ph.D. degree in electri-
cal engineering. 

In 2014, Bian won the 
f irst-ever IEEE Power 
& Energy Society (PES) 
Wanda Reder Pioneer in 
Power Award. This award, 
named after the first female 
president of the PES in its 
125-year history, is given to a female 
in the power industry who has shown 
great accomplishment and influence in 
the areas of technical development and 
infrastructure enhancement as well as 
either entrepreneurial, management, or 
educational practices within the field. 
Bian was honored as the first recipient. 
She admires Wanda Reder, now chief 
strategy officer at S&C Electric Com-
pany, for her accomplishments in the 
field and for her work in opening the 
door for more women. 

Of the engineering fields, power and 
energy may be more male-dominated 
than most. Yet, in power, as in many 
other engineering disciplines, the 21st 
century has brought about changes in 
the way we work. The power industry 
is in transition as we develop new tech-
nologies and strive for both efficiency 
and greater use of renewable energy. This 

overhaul of the industry means that col-
laboration and interpersonal skills have 
become much more valued, and this is a 
great thing for women. Reder works to 
get the word out, and this award is meant 
to empower the awardee to do the same.

Bian has already put her mark on the 
industry. The North American Electric 
Reliability Corporation (NERC) was com-
missioned a decade ago to help ensure a 
reliable service that benefits North Amer-
ican consumers. NERC, a semigovern-
ment agency funded by private industry 
utility companies, assumed this regu-
latory function based on law passed in 

2005. Bian was NERC’s director of 
performance analysis on this 

initiative.
“My job is like a doc-

tor,” she says. “In a health 
checkup, a doctor measures 
body temperature, pulse 

rate, heart rate, stress level, 
BMI. That’s what I do, find out 
the vital signs for the grid to see 

if it’s close to collapse or black out.”

The North American Wellness Check
Bian describes the whole grid as a giant, 
hot machine composed of millions of 
parts. Everything is interconnected—a 
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IEEE PES President Dr. Miroslav 
Begovic presents Bian with the IEEE 
PES Wanda Reder Award. 
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breakage at one point may affect the 
health of the entire system. 

The Northeast blackout of 2003, which 
ended up impacting eight states across the 
Northeast and Midwest of 
the United States as well 
as sections of Ontario, 
Canada, originated in 
Ohio when a high-volt-
age power line softened 
under the heat of the 
passing current. It sagged 
and grazed against the 
overgrown trees below. 
The failure of an alarm 
to trigger caused what 
should have been a small, localized inci-
dent to become what was at the time the 
second most severe blackout in history, 
impacting an estimated 55 million people. 

These are the types of events that 
Bian and others in the power industry 
work tirelessly to prevent. At NERC, she 
teamed with experts from industry to 

identify the data sets needed to perform 
the analysis. Together, they developed 
18 industry-wide metrics for the North 
American grid. They collaborated and 

shared their findings 
with Europe, Asia, and 
Latin America. 

Bian explains two 
key aspects in medi-
cal terms: frequency is 
like the heartbeat, the 
voltage schedule is like 
blood pressure. The 
metric trends and inci-
dent severity combine to 
generate an SRI stress 

index, like the Dow Jones index, that 
allows analysts to look across the whole 
of North America to aggregate whether 
an index is moving up or down.

With the metrics in place, the team 
had to come up with data. Thanks to 
information technology, troves of data 
are available, and NERC is able to use 

big data to find patterns and intelli-
gence as well as to perform further 
research and analytic work. Each year, 
NERC issues a report detailing their 
findings, and a NERC committee inves-
tigates any issues.

The NERC committee forms focus 
groups, and people from industry come 
in to work with the separate teams. They 
pore over the data to see how bad the 
situation is, then work to determine the 
root cause as well as a solution or mitiga-
tion plan. It can take 18–24 months to 
come up with consensus on an approach. 

No one else has this type of system. 
Bian’s team participates in IEEE con-
ferences where it presents its findings, 
exchange information, and share best 
practices. The team’s reports and met-
rics are widely recognized.

The Future of Power
Much is changing in the world of 
power. Gas prices over the last three 
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years have been significantly lower. 
States are mandating renewable port-
folios. California, for example, is requir-
ing a 35% renewable portfolio for utility 
companies by 2020. 

We are looking at more than just 
cosmetic changes. “All this is going 
to change the landscape of the whole 
industry,” Bian says. Still, to move for-
ward, it is critical to understand the cur-
rent system.

This is why Bian’s work is so impor-
tant. “As we go through a lot of change, 
can I ensure that there is a smooth 
transition to the next stage?” she asks. 
“How do we get to the next stage and 
keep the lights on?” 

As part of her commitment to the 
industry and its future, Bian believes 
in making the time to get involved. 
She has authored or coauthored over 
50 papers and articles and speaks fre-
quently at regional, national, and inter-
national conferences. She is a Senior 
Member of the IEEE PES, where she 

is currently running for secretary. Her 
goal is to be a catalyst of action and 
a messenger of the future, empower-
ing PES members to adapt to changes 
and creating opportunities for young 
engineers to advance their professional 
careers. She firmly believes that success-
fully meeting the future challenges will 
require every member to join together in 
developing creative, socially responsible 
solutions that simultaneously honor the 
unique interests of each person.

Bian has a favorite inspirational quote 
from Chinese philosopher Lao Tzu: “The 
key to growth is the introduction of 
higher dimension of consciousness into 
our awareness.” This saying describes 
how she has grown over the course of 
her career. She believes in always trying 
to better herself, to always climb upward, 
and her advice for young engineers is 
to do the same. “Always learn, always 
improve yourself,” she advises. “When 
opportunity comes, take it.” 

—Katianne Williams

A Trailblazer  
for Workplace Equality  
in Japan

Kunii is moving cultural perspectives

Hideko Kunii grew up in the countryside 
of Aichi-prefecture in Japan surrounded 
by the singing of birds and cicadas. A 
quiet girl who loved books, her favorite 
childhood memories are both visual and 
fragrant—the garden of her house, the 
yellow rape blossoms in the rice fields, 
and the cherry blossoms at the banks. 

Kunii’s father was a geophysicist, 
and although he had an influence in 
her decision to become a scientist, her 
true motivation was a desire to be eco-
nomically independent.

Kunii achieved her goal. She 
earned a master’s degree in physics from 
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