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issues and events

building management systems and al-
lows building owners to remotely and
more efficiently manage lighting and
motion controls.

Next steps?
Mulligan and Rhee “achieved to a fair
extent what they were hoping to accom-
plish: drawing more attention and visi-
bility to cyberphysical systems and
how they are going to help us transform
a lot of industries in the future,” Am-
brosio says. “The SmartAmerica initia-
tive really pulled people together,”
adds Benzel. “Our group didn’t know
each other before December 2013.”

Mulligan, who recently completed his
yearlong fellowship, says that talks are
under way with the White House about
a possible  follow-up, SmartAmerica
Challenge 2.0. “We’re excited about the
community it created,” he says. “We
don’t want to lose that.” He adds that
some of the teams have realized their
technologies could be used in other sec-
tors: “Some of the major players want to
do new projects and find other partners.”

Possible new applications could be
in air quality or water conservation sys-
tems, both of which he says could be
managed better with  lower-cost feed-
back control. Mulligan hopes the White

House will decide soon on whether to
sponsor a second exposition. “We have
momentum,” he says.

Separately, NSF in June awarded a
five-year, $4 million grant to address
the challenge of synchronizing time in
CPSs. Researchers at five universities
will share the grant, with a goal of im-
proving the accuracy, efficiency, robust-
ness, and security with which comput-
ers maintain knowledge of time and
synchronize it with other networked
devices. CPSs depend on precise
knowledge of time to infer location,
control communication, and coordinate
activities. David Kramer

The US nuclear industry and the
 Nuclear Regulatory Commission
(NRC) should be more proactive

about hazards that could affect the safety
of nuclear plants, says a new report from
the National Research Council.

The committee that wrote the report
acknowledged the additional safety
measures that were ordered by the
NRC and are being implemented by the
nuclear industry since the 2011 Fuku -
shima nuclear accident (see PHYSICS
TODAY, May 2011, page 18, and January
2013, page 20), but the committee did
not assess their adequacy. The steps
 include installing hardened vents in 
the containment vessels of boiling-
water reactors; adding thermometers 
to spent- fuel pools; and stationing gen-
erators, fuel, and other emergency re-
sponse equipment nearby to cope with
a potential loss of power to the plant as
occurred at Fukushima.

The industry and the NRC should
give specific attention to improving
plant systems operation and training
for catastrophic events, said committee
member Robert Bari, senior physicist at
Brookhaven National Laboratory. He
added that procedural changes arising
from that recommendation should be
peer reviewed.

The committee, whose report was
 requested by Congress in 2012, urged
the nuclear industry and emergency
 responders to assess their preparedness
for large-scale nuclear accidents that
could result from natural disasters.
Emergency response plans, including

communicating with affected popula-
tions, should be revised as necessary to
ensure that they are scalable and effec-
tive. In addition, well-trained personnel
and adequate resources for responding
to long- duration accident scenarios
need to be in place. 

While acknowledging that the com-
mittee hadn’t the time or resources to
perform an in-depth analysis of US pre-
paredness for severe nuclear accidents,
the report nonetheless expressed doubts
that the country is prepared to cope

with a disaster on the scale of Fuku -
shima. “We also recommend that the
nuclear industry and emergency re-
sponders assess the value of protective
actions, such as sheltering in place,
evacuation, relocation, and distribution
of potassium iodide,” said committee
member Barbara Hamrick, radiation
safety officer at the University of Cali-
fornia, Irvine Medical Center. “Par -
ticular attention should be given to
 protection for special populations—
children, the elderly, and the ill;  longer-
term impacts of evacuation; shelter 
in place, including the social, psycho-
logical, and economic impacts; and de-
cision making for resettlement in areas

Report urges more planning to cope with 
 Fukushima-like event
Industry and the NRC maintain that US reactor safety has greatly 
improved in the three years since Japan’s nuclear catastrophe. 

To avoid a  Fukushima-like accident (the aftermath of which is shown in this 
2011 photo), the US nuclear industry should seek out and act on newly available
 information about reactor safety hazards, says a National Research Council report.
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contaminated by radioactive materials.”
The committee was not asked

whether the 10-mile emergency plan-
ning zone surrounding US reactors
should be broadened. But its report said
that planners should take into account
actions needed in the event of a disper-
sion of radioactive materials outside
that radius.

The report said particular attention
should be given to improving the avail-
ability, reliability, redundancy, and diver-
sity of such nuclear plant systems as DC
power for instrumentation and  safety-
 system control, tools for estimating real-
time plant status during loss of power,
and reactor heat removal. Other upgrade
needs include hydrogen monitoring and
mitigation, onsite and offsite radiation
and security monitoring instruments,
and instrumentation for monitoring
pressure and temperature in reactors,
containment, and spent- fuel pools.

The Nuclear Energy Institute, the
 industry’s trade association, said the
core findings of the report “validate the
 actions that the U.S. industry has initi-
ated in recent years and that the [NRC]
is requiring to be ready to manage
plants if extreme natural events occur
that may exceed a plant’s design basis.”
Anthony Pietrangelo, the institute’s
senior vice president, said that in the
three years since Fukushima, the indus-
try has established an additional layer
of backup emergency equipment at
multiple sites for restoring power and
reactor  cooling- water flow, opened two
national emergency response centers,
and added backup sources of cooling
water for spent- fuel pools.

Staff at NRC briefed commissioners
on 31 July regarding post- Fukushima
safety responses. “The NRC and li-
censees have taken real action, and
those actions have resulted in signifi-
cant safety improvements at the plants,”
said Michael Johnson, the NRC’s deputy
executive director for reactor and pre-
paredness programs.

The nuclear industry, through the
 Institute of Nuclear Power Operations,
has voluntarily established nuclear
safety culture programs and mecha-
nisms for evaluating those programs,
noted committee member Emilie Roth,
a nuclear consultant. The report said the
NRC and the power industry must con-
tinuously monitor their safety culture. It
cautioned that the NRC must maintain
its independence and not allow “out-
side influences” to compromise that cul-
ture or hinder disclosures to the public
about  safety- related matters. 

David Kramer


