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Outline 

• Evolution of electric utility industry 

• Regulation 

• Pricing 

• Load profile, load duration curves, baseload 
and peaking plants 

• Example looking at PNM 

• MIDTERM Exam –take home, 3/11 





Developing economies of scale 
• Very expensive capital investment – how to 

raise capital? 

• Large fixed costs, so you want to maximize run 
time 

 

Adam’s Power Station, Niagra Falls, 1926 Edison Electric Illuminating Co., NY, 1882 



Regulation 

• Natural monopolies 

• How to stop from charging unfair prices? 

– Regulation by Federal Power Commission (FPC) 

– Rates are determined by costs 

• Revenue Requirement = Rate Base x Rate of 
Return + Operating Expenses 

– Rate base is total of investments to serve 
customers 



Landmark Legislation 
• 1935 - Public utility holding co. act PUHCA and Federal 

Power Act  
– Limited holding co., and regulated utilities 

• 1978 – Public utility regulatory policy act (PURPA)  
– Law requiring IOUs to purchase power from qualifying 

facilities (QFs) at avoided costs of generation 
– Also established independent power producers (IPP) 
– Federal energy regulatory commission (FERC), replaced 

Federal power commission (FPC)  (in 1977) 

• 1992 – Energy Policy Act (EPACT) 
– Created exempt wholesale generators (EWGs) 

• 1996 Order 888 
– Regulated charges on transmission 
– Established independent system operator (ISO) 

 
 



Utilities 

1. Investor owned utilities (IOUs) 

– 5% of utilities, but over 65% of electricity, 75% of 
transmission) 

2. Publically owned utilities (POUs) 

– Federally owned utilities – Tennessee Valley 
Authority 

– State/Municipal - Santa Fe Municipal Electric? 

3. Rural electric cooperatives (21 in NM) 

 



Non utilities (generators) 

QF 
1978 

Cogeneration Renewables 

IPP 
1992 

EWGs others 

Showed that economies of scale no 
longer was true, and small 
generators could operate profitably 

Set the stage for deregulation and 
the fracturing of vertical 
integration 



Transmission and distribution 



Transmission and Distribution 

Power = V x I  
Power loss = I2 x R 



3 separate power grids 



Utility planning 

• How to meet demand at the least cost and 
greatest reliability 

• Integrated resource planning (IRP) is now 
required for regulaties 



3 classes of generation 

• Baseload – high 
capital costs, low 
operating costs 
(coal, nuclear, 
hydro) 

• Intermediate 
(combined cycle 
turbines) 

• Peak  (simple 
cycle gas turbine) 

 



Typical summer load profile 



http://www.world-nuclear.org/info/Energy-and-Environment/Renewable-Energy-and-
Electricity/ 



Pricing 

• Bill = Fixed charge (covers fixed costs, like 
meter, billing, equipement,…) + energy charge 

• Inverted (increasing) block rate tariff – pay 
more as you consume more (incentive to 
conserve) 

• Industrial/commercial consumers typically 
have a demand charge based on peak power 
demand. 

 



Residential inverted block rate 
structure (PNM) 



Time of Use Pricing (PNM) 



General power service time-of-use 
(PNM) 



Real time pricing (example) 

• “Real-time pricing" means tariffed retail charges for 
delivered electric power and energy that vary hour-
to-hour and are determined from wholesale market 
prices using a methodology approved by the Illinois 
Commerce Commission. 

• Real-time electricity pricing requires the installation 
of an electricity smart meter that can send and 
receive information about electricity costs and give 
consumers more information about their own usage.  

http://www.galvinpower.org/power-consumers/act/real-time-illinois/faq 



PNM’s IRP 





Testimony to NMPRC by DVW, 2015 



Annual load profiles for PNM 


