
128 IEEE power & energy magazine november/december 20091540-7977/09/$26.00©2009 IEEE

 R 
RENEWABLE ENERGY IS GROW-

ing fast, and all signs point to con-

tinued expansion. Public opinion 

surveys show public support for 

renewable energy deployment over 

90%. Policy makers facing issues 

as diverse as energy security, water 

scarcity, loss of a U.S. manufacturing 

base, economic development, and cli-

mate change often look to renewable 

energy to provide part of the solution. 

At the same time, cost reductions and 

technological advances are occur-

ring as a result of innovation caused 

in turn by growth and opportunity. 

However, the continued growth of 

renewable energy is threatened by 

the inadequacy of the nation’s power 

grid. Overcoming this challenge will 

require a massive amount of engi-

neering manpower, including both 

the knowledge embodied in our most 

experienced engineers, as well as the 

creativity of a new generation of en-

gineers ready to try new solutions on 

new problems and break new ground 

to meet today’s challenges.

“If You Love Renewable 
Energy, You Need to at 
Least Like Transmission”
Statements like this one from Tucson 

Electric Power CEO Paul Bonavia 

are becoming more widely embraced. 

Without a renewed investment in a 

high-voltage grid, we will not be able 

to fully realize our immense poten-

tial for renewable energy production. 

In the parts of the United States with 

the best wind  resources, the grid is 

either nonexistent or grossly inad-

equate. In the United States, almost 

300,000 MW of proposed wind proj-

ects—about ten times the amount of 

wind energy that has been installed 

to date—are waiting 

to connect to the grid. 

Moreover, many wind 

projects that do get on 

the grid have their out-

put curtailed, and be-

cause of the balkaniza-

tion of our grid, higher 

wind output in one re-

gion cannot balance out 

lower wind output in 

a neighboring region. 

We will need more en-

gineers to follow the 

lead of the outstanding 

transmission planners 

who put together the 

joint coordinated sys-

tem plan in the eastern 

United States, which 

planned transmission 

lines to tap remote high-quality re-

newable resources. 

Policy makers need to create the 

conditions for investment in trans-

mission. We still have a balkanized 

system of separate utility fi efdoms 

that tend to protect their local con-

trol rather than pursue economic and 

reliability improvement through bet-

ter coordination and multistate trans-

mission development. Many utilities 

oppose transmission development be-

cause transmission brings in low-cost 

competition to the generation facilities 

that they own. Some policy makers 

 oppose transmission that would bring 

in imports because they want genera-

tion development and its associated 

economic development to occur only 

in their state. A broad 

coalition of entities rep-

resenting consumer, en-

vironmental, business, 

and labor interests have 

been coming together to 

overcome this  resistance. 

In the U.S. Senate, three 

bills were introduced in 

early 2009 by Senators 

Reid, Bingaman, and 

Dorgan that each would 

address the three Ps, the 

areas where transmis-

sion policy reform is 

most needed: planning, 

permitting, and paying 

for transmission. Under 

these bills, transmis-

sion planning would 

be interconnection wide 

with open participation. Permitting 

would be handled more at the federal 

level to ensure multistate lines do not 

face roadblocks. Paying, or cost al-

location, would be interconnection 

wide to ensure all benefi ciaries pay a 

share of the lines. Transmission devel-

opment and investment, and thus re-

newable development and investment, 

Rob Gramlich
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wind energy & the grid
engineers need to solve the integration problem
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Grid operations 
can be updated 
in a number of 
ways to make 
the grid more 
efficient and 
reliable and 
to facilitate 
the integration 
of renewable 
resources.
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awaits Congressional action to pass a bill 

that includes the three Ps.

Reforms to Grid Operations
In addition to building a more robust 

transmission grid, grid operations can 

be updated in a number of ways to make 

the grid more effi cient and reliable and 

to facilitate the integration of renewable 

resources. Many of these changes would 

save consumers money even without a 

large amount of renewable energy on the 

power system. These changes include the 

following:

Faster intervals for generator dis- ✔

patch and scheduling: dispatch-

ing power plants for 5- or 10-min 

intervals instead of the hourly in-

tervals that are typical in much of 

the United States can reduce wind 

integration costs by half or more, 

as intrahour variability can be ac-

commodated through power plant 

scheduling instead of relying on ex-

pensive regulation reserves.

Larger balancing areas: ✔  whether 

through physical consolidation of 

balancing areas or virtual consolida-

tion through techniques such as area 

control error diver sity interchange 

(ADI), larger balancing areas fa-

cilitate the integration of renewable 

energy by allowing sources of vari-

ability to net out against other vari-

ability and providing a greater pool 

of fl exible generators to accommo-

date variability.

Better integration of wind energy  ✔

forecasting: better tailoring the 

outputs of wind energy forecasts to 

provide the information that is most 

useful for power system operators 

can greatly reduce wind integration 

costs.

Dynamic line ratings, conditional  ✔

fi rm service: both services allow use 

of transmission line capacity that is 

physically available but that would 

normally be treated as unavailable 

under current operating guidelines.

Greater use of probabilistic in- ✔

stead of deterministic  planning and 
operational tools: recent advances 

in my view (continued from page 128)
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a Professor in the area of Distributed Electrical Systems. Qualified 
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A strong expertise is requested in the broad fields of classic and non-
conventional Energy Generation, Conversion and Storage as well as 
in Distribution Networks and Technologies. Research areas of interest 
include, but are not limited to: (a) integration/optimization of distributed 
energy production and storage technologies, (b) large-scale integration 
of new loads such as electric transportation and heat pumps, (c) 
ubiquitous deployment of Smart Grid technologies, (d) broad application 
of innovative ICT technologies for monitoring and control, (e) interfacing 
with multi-energy networks.

The successful candidate is expected to initiate independent, creative 
research programs and actively participate in undergraduate and 
graduate teaching.

Significant start-up resources and state-of-the-art research infrastructure 
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Additional information can be garnered from the EPFL Energy Center 
http://energycenter.epfl.ch under the direction of Prof. Hans B. 
Püttgen.
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in computing technology have made it possible 

to more accurately model what in reality are 

probabilistic phenomena, such as wind out-

put profi les and demand profi les, but which 

are traditionally treated as deterministic 

phenomena by grid operators.

What Can Engineers Do?
The European experience with wind integration 

includes a number of instructive lessons for the 

United States. A decade or so ago, when countries 

such as Denmark, Germany, Spain, Portugal, and 

Ireland were contemplating drastically increasing 

their renewable energy deployment, many skeptics 

insisted that it could not be done. Fortunately, en-

gineers figured out that it could be done, policy 

 makers listened to them and put the necessary poli-

cies in place, and then the engineers designed and 

implemented the infrastructure and operational 

changes that were needed. The United States can 

learn a lot from this experience, both from the his-

torical view of how this change occurred as well as 

from the technical view of what changes we need to 

implement. One can similarly look back a genera-

tion to the signifi cant changes in power system in-

frastructure and operations that were implemented 

in the United States and around the world to accom-

modate what was then a new and different source 

of electricity: nuclear power. Each new generation 

technology requires modifi cation, and it is time for 

an update in the U.S. grid infrastructure and opera-

tions to meet the needs of the generation sources of 

the 21st century. 

I feel some reassurance from looking at instances 

in which engineers put together solutions and made 

progress ahead of their executives and policy mak-

ers. For example, early in this decade when utilities 

and state regulators were fi ghting federal initiatives 

to promote regional power trading, the engineers in 

the southwest United States quietly developed and 

implemented plans for a common transmission 

scheduling platform, called westtrans.net. Similarly, 

in parts of the western United States where many po-

litical interests are opposed to balancing area con-

solidation, innovative ADI initiatives have allowed 

grid operators to capture many of the benefi ts of 

balancing area consolidation without implementing 

full consolidation. Engineers need not wait for policy 

makers to fi nish their endless debates; they can em-

brace the challenges and do what they do best—solve 

the problem. p&e
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 T-Line Design: Intro & Advanced
 Power System Analysis
 Project Development & Construction
Engineering Leadership & Management

Flexible schedule, 3-credit,
8-week graduate courses

Designed by industry experts; $2235 per course

T&D
Cour se s
On l i ne !

Ph: 509-313-5701
Email:  tandd@gonzaga.edu
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