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Few things touch every person and community in our country like infrastructure 

systems.  Whether it be transportation, water, gas, or electricity infrastructure 

systems, they are all vitally important both commercially and 

personally and impact our lives on a daily basis.  Unfortunately, quite 
often we take them for granted and while we all agree that these 
systems are vitally important, according to the American Society of 

Civil Engineers, the current state of infrastructure in America is very 

poor with the majority of infrastructure systems receiving grades 

below a “C”, even worse, the United States energy infrastructure 

received a “D+” grade. In this regard, our electric infrastructure 

systems need a SUPER HERO and public power municipal utilities 

have the capability to save the day!  However, replacing and 

improving infrastructure takes careful planning and is extremely 

capital intensive.

For most governmental organizations, the only way to be able to 
accomplish such capitally intensive projects is through the use of 
debt markets, in particular, bond issuances.  Municipal bonds are a 
critically important financing tool utilized by states, cities, counties 
and other governmental entities for financing infrastructure 
projects in the United States, such as schools, highways, hospitals, water and 
sewer systems, and other projects that are for the general good of the public.  
In the electric utility industry, municipal bond financings represent the 
primary source of funding for public power infrastructure projects.  These infrastructure 
projects include electric generating plants, from nuclear fueled to solar powered; 
transmission and distribution facilities; energy efficiency; and environmental controls.  
Interest paid on municipal bonds is typically exempt from federal and state income taxes, so 
consequently, the bonds can be issued at lower interest rates.

The Municipal Securities Rulemaking Board reports that over the period 2011-2013 there 
were in excess of 41,000 new municipal bond issuances, representing a cumulative $1.1 
trillion of investment with an average issuance size of $27 million.  There is in excess of $3.5 

trillion in municipal bonds outstanding today.  

As mentioned earlier, the energy infrastructure in the United States is in need of new 
investments.  According to the Energy Information Administration (“EIA”), at the end of 

2012, about half of the nation’s power plants and most of the coal-fired generating 

units were more than 30 years old.  In addition, recent years have seen the retirement of 
many coal-fired generating units through a combination of sustained low natural gas prices 
and increasing environmental concerns.  Current expectations are that both of these issues 
are likely to continue into the future.  In its Annual Energy Outlook 2014, the EIA projects that 
nearly 60 gigawatts of coal-fired electric generation will be retired by 2020 [see figure 1].  
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UPCOMING WEBINARS

DECEMBER 9
Stray Voltage Investigations: 

Docks and Pools

Stray voltage complaints to electric utilities 
often occur at bodies of water including boat 

docks and swimming pools.  This webinar 
discusses methods of investigation, cause 
analysis, and options for corrective action.  

Note: All webinars are recorded and are 
available for viewing post-presentation.

MUNICIPAL FINANCINGS OF NEW POWER SUPPLY 
RESOURCES – A COMPLEX UNDERTAKING
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Generation Department
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LOOK FOR US!
UPCOMING CONFERENCES

FEBRUARY 9-12
AESP 2015 National 
Conference & Expo
Lake Buena Vista, Florida

FEBRUARY 23-26
TechAdvantage Expo 2015

Orlando, Florida



This represents about 20% of 
the coal-fired generation 
capacity as of the end of 
2012.  This generating 
capacity will no doubt need 
to be replaced with new 
generation in order to meet 
the growing demand for 
electricity.

The projected continuation 
of low natural gas prices 
along with the projected 
coal-fired generating unit 
retirements, and an 
increasing premium placed 
on local generation through 
the evolution of the Regional 
Transmission Owners 
(“RTO”) market is expected 
to result in a growing demand for the construction of new 
power plants.  The need for new traditional generating units 
will likely be scrutinized in an environment of increased focus 
on energy efficiency measures, climate change and 
environmental concerns, and emphasis on new or emerging 
technologies.  New generation projects will need to be 
economically justified in light of all of the competing 
considerations.

Developing new generating projects involves many steps 

including:

1. Development of the utility’s load forecast; 

2. Preparation of an integrated resource plan; 

3. Evaluation of alternatives to, and the selection of  

 the proposed generating technology; 

4. Preparation of construction and operating costs;  

 and,

5. Making projections of the utility’s operating costs  

 and revenues.  

The load forecast will include an analysis of historical load 
levels, econometric modeling, and addressing any recent 
significant changes in load levels, changes in the utility’s 
service territory, as well as any impacts of competition with 
other utilities, energy efficiency programs, and retail distribut-
ed generation efforts and how those things may impact the 
utility’s future load levels.  The load forecast provides the basis 
for determining the utility’s future capacity and energy 
deficiencies.

The utility’s integrated resource planning (“IRP”) process will 
help to assess the need for demand and supply-side 

generation, and how 
proposed new generation 
fits into that overall process.  
This IRP process would 
include a focus on other 
power supply alternatives 
that will be considered 
during the planning process, 
and may involve issuing a 
Request for Proposals 
(“RFP”) for new power 
supply resources.  To the 
extent the proposed new 
generating unit represents 
new technology; the IRP 
report should discuss such 
new technology and the 
expected implications of 
such on the projections of 
things such as construction 

and operating costs, operating performance, etc.  In addition, 
the IRP report should disclose the assumed characteristics 
(operating, financial, etc.) of the generating unit in question.  
The IRP report should review and document the results of 
such evaluations and the selection of the generating unit that 
would need to be financed.

Once a specific generating project has been selected, an 
engineering report would be prepared relative to the 
feasibility of the project.  The engineering feasibility report 
would support both the certificate of need that might be 
required by the local regulators as well as the bond issuance 
to raise the capital required by the new generating plant.  The 
financial community relies upon an independent engineer’s 
industry experience and skills, which, along with the opinions 
or findings of the engineer contained in the feasibility study 
provide a level of assurance to potential bondholders, to the 
greater financial community, and the rating agencies.  This 
assurance relates to the fact that there has been an 
independent review of the selection of the particular 
generating unit, how it fits into the utility’s power supply need 
and portfolio, and the projected costs and expectation of 
revenues to cover such costs.  Underwriting banker 
representatives have been quoted as saying that, going 
forward, an even greater 
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“Successfully financing new generating units is a 

significant undertaking which requires a team of skilled 

and dedicated people, including the issuing utility’s 

staff, engineering consultants, bond and legal counsel, 

financial advisors, and underwriters.”

Figure 1. Projected Cumulative Retirements of Coal-Fired Generating Capacity



emphasis will be placed on 
the engineer’s industry 
knowledge in financings 
involving more technical 
issues, such as securing 
funding for new or emerging 
generating technologies. 

The engineering report should convey the projected financial 
forecast relative to the new generating unit.  It should address 
projected operations and maintenance costs, fuel costs, 
projected renewal and replacement costs, and any ancillary 
costs, as well as debt service, property taxes, etc.  The report 
should include a projection of the revenues attributable to 
this generating unit relative to the projected expenses, and 
report on debt service coverage on the bonds being issued to 
finance the generating unit, sufficiency of rates and 
competitive considerations.  Such financial projections are 
very important to the financial community and will also play 
an important role in assisting the rating agencies in arriving at 
their ratings for the bonds to be issued. 

Successfully financing new generating units is a significant 
undertaking which requires a team of skilled and dedicated 
people, including the issuing utility’s staff, engineering 
consultants, bond and legal counsel, financial advisors, and 
underwriters.  This team is tasked with preparing the various 
offering documents, conducting presentations to rating 
agencies and investors, marketing and pricing the bonds, and 
finally closing the bond issuance.  

The utility’s staff assists with document preparation and 
review, and may include personnel from the generation, load 
forecasting, and finance departments.  Typically, underwriting 
counsel drafts the financing documents, while bond counsel 
reviews and confirms the utility’s authority to issue the bonds 
and their validity, and advises with regard to tax-exempt 
status.  The utility’s legal counsel reviews the various financing 
documents and provides certain legal opinions relative to the 
bond issuance.  

The financial advisors 
provide guidance to the 
utility with regard to the 
financing structure as well as 
reviewing the financing 
documents.  The 
engineering consultant 

typically provides the independent report containing 
analyses regarding feasibility of the project, its projected 
operating results, and certain financial metrics of the issuing 
utility.  The underwriters purchase the bonds for resale.  The 
rating agencies evaluate the investment risk on the bonds and 
provide a rating for the financial community to consider when 
evaluating the bonds.  Arguably, the most important aspect of 
a successful financing is to obtain a favorable bond rating 
from the rating agencies.  Higher bond ratings convert 
directly to lower interest cost on the debt being issued.

Given the age of the current generating fleet in the United 
States, the projected generating unit retirements over the 
next five years, potential carbon emissions regulations, and 
the increasing premium being placed on local generation, 
there will be more utilities considering building generation in 
the future.  Planning and financing these investments will be a 
substantial undertaking.  GDS urges public power municipal 
utilities to employ a thoughtful, well executed plan involving 
all of the key parties in order to achieve a successful 
development and financing of this new infrastructure. 

For more information or to comment 
on this article, please contact:

Rob Taylor, Senior Project Consultant
GDS Associates, Inc. - Orlando, FL

407.563.4697 or 
rob.taylor@gdsassociates.com
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“Planning and financing these investments will be a 

substantial undertaking.  GDS urges public power municipal 

utilities to employ a thoughtful, well executed plan involving 

all of the key parties in order to achieve a successful 

development and financing of this new infrastructure.”
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Utility communications within 
Regional Transmission 
Organizations (RTOs) are extremely 
complex; so complex it makes the 
vintage telephone switchboards 
look like a piece of cake! As of today, 
there are nine FERC recognized, 
RTOs in North America.  Each is 
responsible for operating a piece of 
the transmission network, each has 
embraced competition in a different 
way, and each has its own set of 
rules by which the connected 
electric utilities must operate.  In 
addition, they all have one more 
thing in common – they all 
exchange near real-time and/or daily data with every 
connected electric utility, generation power source (Point of 
Insertion or POI), and load (Point of Demand or POD) within 
their respective transmission networks. Potentially, an 
electric utility with generation and substations could be 
exchanging up to twenty different pieces of information with 
an RTO every two seconds.   

As each RTO has evolved and matured its control and market 
models, the required quantity of data exchanged has grown 
and the accuracy and reliability requirements of that data 
have become increasingly important. Constructing a 
working, reliable, secure, and cost effective communications 
network that provides for the needs of the RTO, the Local 
Balancing Authority (LBA), generation power plants, and the 
electric utilities is a difficult task to accomplish.  In some ways, 
communication systems have come a long ways from the 
early 1900’s “cordboard”; however, electric utilities face some 
complex RTO communications requirements in order to 
exchange data as well as developing and maintaining an 
integrated communications system. 

What data needs to be exchanged between each utility 

and the RTO ?

In order to manage and keep its 
transmission network stable, each 
RTO now requires most or all of the 
following data to be exchanged - 
every two seconds - with every 
connected Utility, Power Plant 
(POI), and/or Substation (POD) in its 
region:

1. Switching Device Status    

 (Open/Closed), 

2. Line and Transformer flow   

 (MW and MVAR), 

3. Circuit breaker flow (MW    

 and MVAR), 

4. Net or Gross Generation          

  (MW and MVAR), 

5. Generation Auxiliaries (MW and MVAR), 

6. Synchronous Condenser and SVC (MVAR), 

7. Load (MW and MVAR), 

8. Bus Voltage magnitudes (kV), 

9. Tap positions of transformers and phase shifters

10. Type II DRRs (MW and MVAR)

11. Plant Control Mode (0, 1, 2, or 3)

12. Generator Voltage Regulation status (On AVR, Off   

   AVR). AVR: Automatic Voltage Regulation     

  (Optional) 

13. Power System Stabilizer software (PSS enabled,   

  PSS disabled) (Optional)

14. Synchronous Condenser status (On AVR, Off    

  AVR) (Optional) 

15. Transformer status (On AVR, Off AVR) (Optional) 

16. Shunt Capacitor/Reactor status (On AVR, Off AVR)   

  (Optional)

17. Net Generation Set Point (MW) (five minute    

  interval)

18. Generator Ramp Rates (MW/minute)

19. Raise / Lower Output of a Generator
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UTILITY COMMUNICATIONS IN REGIONAL TRANSMISSION ORGANIZATIONS

“Constructing a working, reliable, secure, and cost 

effective communications network that provides for 

the needs of the RTO, the Local Balancing Authority 

(LBA), generation power plants, and the electric 

utilities is a difficult task to accomplish.”



In addition, accumulated hourly MWh and MVARh data and 
hourly offer curves must be submitted daily.

How is the data exchanged between a utility and a RTO?

Each RTO has developed a set of standards by which each 
connected utility is required to communicate. [see Figure 2]  
Usually the RTO will provide:

1. Two, high speed, point-to-point network     

  connections (T1’s or equivalent) via two different   

  service providers (for reliability);

2. An Internet link for 5-minute back-up and     

  daily data submission to each utility, and;

3. Defined communication protocols that are used   

  to exchange data (often ICCP as primary and    

  XML as back-up/daily submission).  

Most power plants and substations are already 
interconnected to a utility-wide System Control and Data 
Acquisition (SCADA) system through that utility’s own 
communications infrastructure, so most additional network 
connections to the RTO and required protocols are just one 
more piece of an existing communications network; but 
some aren’t.  Some electric utilities and/or IPP owned power 
plants are still receiving their run schedules by phone, fax, 
and email and, for them, operating in a new, integrated 
market environment brings new communication challenges.  

Full service electric utilities effectively operate and maintain 
at least three separate, internal, data networks – a business 
Local Area Network (LAN), a generation control LAN, and a 
transmission control LAN. (For security, reliability, and 
competitive market issues, none of them are allowed to share 
data directly with the others.)  Also, each RTO maintains at 

least four different business and control models (in addition 
to system models developed for long range planning) to 
balance loads, resources, and the transmission system: a 
Day-Ahead / Real Time model, a commercial model, a 
network model, and a Financial Transmission Rights (FTR) 
model.  Each of these RTO models needs to exchange data 
with one or more of the utility networks throughout the day, 
every day, in order for 1) the RTO to maintain network 
stability, 2) the connected utilities to make the adjustments 
to their equipment as directed by the RTO and, 3) the RTO to 
calculate costs for settlements.

RTO Connection Requirements for Electric Utility, Power 

Plant, or Load 

When an electric utility, power plant or load (that isn’t already 
connected to an RTO) chooses to (or is required to) connect 
to an RTO, it must set up a highly reliable data hub and 
network capable of accommodating at least two 
independent, point-to-point data paths and an Internet 
connection to the RTO and redundant, independent, 
network connections to each plant and/or load (if not 
already in place).  Technically, this data hub will require 
separate routers, firewalls, and  servers for each data path 
and Internet connection to the RTO, secure communications 
with each power plant and load and must be able to 1) 
gather all of the required data, 2) convert it into the format 
and protocol specified by the RTO (usually ICCP with XML 
back-up), 3) send it to the RTO over secure data lines, 4) 

receive control data from the RTO, 5) convert it to a format 
the utility, plant and/or load control system can understands, 
and 6) disseminate the information to the various controls 
systems so they can react to the orders from the RTO.  
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Figure 2. Process of Utility Communications in RTOs 



Utility Communications in RTO’s -continued from page 5

For more information about GDS, our services, 
staff, and capabilities, please visit our website 

www.gdsasssociates.com 

or call 770.425.8100
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Financially, this type of data hub 

communications system can require a 

significant investment (the costs vary 

based on a variety of factors and options 

chosen) but the risks of not “hardening” the 
data hub include missed opportunities, 
“failure to perform” costs, and even fines.

The challenges of installing or upgrading 

an existing electric utility 

communications network and data center 

include:

1. Working with the service providers  

  to balance connectivity speed,        

  reliability, and cost.

2. Compliance with existing and        

  planned NERC requirements.

3. Assurance that the chosen service providers don’t   

  install their communications lines in one common   

  right-of-way (thus risking disruption of all     
  connections to the data center by one mistake).

4. Forward consideration of analog vs. digital     

  connectivity (e.g. the FCC is considering granting   
  permission to service providers to shut down the   
  existing switched (analog) networks around the    
  year 2020).

5. Surprises in existing POTS and network     

  connections requiring repairs and upgrades.    

  (i.e. finding solutions to previously unresolved    
  problems as well as addressing updated codes)

6. High Voltage Protection (HVP) - AT&T and other   

  communication service providers now require that  

  a ground fault study be performed and safety    

  equipment installed to isolate their equipment   

  and personnel in case of a fault at the power plant  

  or substation site.

There are three IEEE standards that apply for HVP:

a. IEEE 367, Recommended Practice for Determining    
  the Electric Power Station Ground Potential Rise and  
  Induced Voltage From a Power Fault

b. IEEE Std 487, IEEE Recommended    
 Practice for the Protection of     
 Wire-Line Communication Facilities   
 Serving Electric Supply Locations

c. IEEE Std 80, IEEE Guide for Safety    
 in AC Substation Grounding

Many mature RTOs (MISO, PJM, etc.) have 
already evolved to the integrated market 
model and issued communications 
protocols; however, there are many RTOs 
and potential RTOs in the process of 
developing communications requirements, 

so it will be important for utilities to stay abreast of and/or 
participate in the development of these requirements.  The 
key issues for electric utilities that are going to be operating 
in an RTO environment are: 

1) Evaluate their existing communications networks, 2) 
Develop transition plans the meet their current and foreseen 
needs, and 3) Support the implementation of these plans 
either by direct project management or oversight of 
contractors.

In the beginning (of the electrical industry evolution), power 
plants stood alone, fed some distribution lines, and 
customers had lights, fans, and pumps - and life was simple 
and good.  Today, most of our load requirements and power 
supply arrangements are managed by RTO’s through a 
complex communications network owned and operated by 
a combination of the RTO’s, communications service 
providers, and electric utilities.  While these complex 
networks generally enhance reliability and efficiency, they 
do present challenges to utilities and an effective and 
integrated communications plan can help utilities meet 
those challenges.

For more information or to 
comment on this article, contact:

Hunt Armistead, Senior Project Manager
GDS Associates, Inc. - Austin, TX
512.541.3165 or 
hunt.armistead@gdsassociates.com

“While these complex 

networks generally 

enhance reliability and 

efficiency, they do present 

challenges to utilities and 

an effective and integrated 

communications plan can 

help utilities meet those 

challenges.”

.


