
Electricity GenerationElectricity Generation

MeasurementsMeasurements
SourcesSources
UsesUses



Electric CurrentsElectric Currents

TypesTypes
–– AC: alternating current: magnitude and direction AC: alternating current: magnitude and direction 

vary cyclicallyvary cyclically
–– DC: direct current: direction remains constantDC: direct current: direction remains constant

MeasurementMeasurement
–– Volts: potential difference between two points in Volts: potential difference between two points in 

electric circuitelectric circuit
–– Amps: Unit of electrical current: amount of Amps: Unit of electrical current: amount of 

electrical charge per secondelectrical charge per second



Units of MeasureUnits of Measure

Watts: measures amount of electricity = Watts: measures amount of electricity = 
one joule per second (watt= volts*amps)one joule per second (watt= volts*amps)
Kilowatts: 1,000 wattsKilowatts: 1,000 watts
1 kWh = 1,000 watts working for one hour 1 kWh = 1,000 watts working for one hour 
Megawatts: 1,000 kWMegawatts: 1,000 kW = 1 megawatt = 1 megawatt 
Gigawatts: 1,000 megawatts = 1 billion Gigawatts: 1,000 megawatts = 1 billion 
watts watts 



Market CompositionMarket Composition



Market CompositionMarket Composition



UtilitiesUtilities

Vertically integrated investorVertically integrated investor--owned utilities owned utilities 
meet 75% of national end users demandmeet 75% of national end users demand
Consumers divided into sectors: residential, Consumers divided into sectors: residential, 
commercial, industrial, & othercommercial, industrial, & other
Rate schedule developed by sectorRate schedule developed by sector
Price: Average revenue per Price: Average revenue per kilowatthourkilowatthour is is 
cost per unit of electricity soldcost per unit of electricity sold



Non UtilitiesNon Utilities

2,110 2,110 nonutilitynonutility power producerspower producers
Regulated under PURPARegulated under PURPA
TypesTypes
–– Cogeneration plantsCogeneration plants
–– Independent producers (small Independent producers (small 

renewablesrenewables, etc.), etc.)
–– Wholesale power generatorsWholesale power generators



Sources of ElectricitySources of Electricity



Nuclear EnergyNuclear Energy



Renewable EnergyRenewable Energy

Renewable energy as a percentage of total national energy consumption



Electricity GenerationElectricity Generation

Baseload Unit: Meets base demand; Baseload Unit: Meets base demand; 
constant capacityconstant capacity
Peakload Unit: Least efficient; used at Peakload Unit: Least efficient; used at 
times of greatest demandtimes of greatest demand
IntermediateIntermediate--load Unit: Demand high, load Unit: Demand high, 
but not at peak; used in transition but not at peak; used in transition 
between base and peak load between base and peak load 



Electricity GenerationElectricity Generation

Prime Movers: based on load demand and Prime Movers: based on load demand and 
fuel stocksfuel stocks
TypesTypes
–– steam turbine (most common; meets baseload)steam turbine (most common; meets baseload)
–– gas combustion turbine (reserve, peak loads)gas combustion turbine (reserve, peak loads)
–– water turbine (dams and runwater turbine (dams and run--ofof--river)river)
–– wind turbine wind turbine 
–– Internal combustion engines (diesel generators)Internal combustion engines (diesel generators)



End UsersEnd Users

ResidentialResidential CommercialCommercial IndustrialIndustrial OtherOther
••HeatingHeating
••CoolingCooling
••RefrigerationRefrigeration
••LightingLighting
••Water heatingWater heating
••CookingCooking
••LaundryLaundry
••AppliancesAppliances

••HotelsHotels
••Retail storesRetail stores
••RestaurantsRestaurants
••BusinessesBusinesses
••Health facilitiesHealth facilities
••EducationalEducational

••ManufacturingManufacturing
••MiningMining
••ConstructionConstruction
••AgricultureAgriculture
••FishingFishing
••ForestryForestry

••Street Street 
LightingLighting
••TransportTransport
••MunicipalitiesMunicipalities
••Government Government 



RegulationRegulation

EIA: collects statistics from industryEIA: collects statistics from industry
FERC: regulates interstate electricity FERC: regulates interstate electricity 
transmissiontransmission
NRC: Nuclear power industryNRC: Nuclear power industry
DOE: R&D, Energy security, nuclear DOE: R&D, Energy security, nuclear 
security/nonproliferation, cleanup security/nonproliferation, cleanup 
PURPA: PURPA: Public Utility Regulatory Policies Act Public Utility Regulatory Policies Act 
of 1978of 1978
–– Small producers (Small producers (QFQF’’ss)/surplus energy sales)/surplus energy sales



SourcesSources

WikipediaWikipedia searches for definitionssearches for definitions
EIAEIA
–– http://www.eia.doe.gov/cneaf/electricity/page/prhttp://www.eia.doe.gov/cneaf/electricity/page/pr

im2/toc2.htmlim2/toc2.html
–– http://www.eia.doe.gov/cneaf/electricity/epa/fighttp://www.eia.doe.gov/cneaf/electricity/epa/fig

es1.htmles1.html
–– http://www.eia.doe.gov/cneaf/electricity/page/prhttp://www.eia.doe.gov/cneaf/electricity/page/pr

im2/chapter2.html#utilitiesim2/chapter2.html#utilities

Electric Power Monthly, Jan. 2007 Electric Power Monthly, Jan. 2007 
http://www.eia.doe.gov/cneaf/electricity/ephttp://www.eia.doe.gov/cneaf/electricity/ep
m/epm_sum.htmlm/epm_sum.html
FERC, DOE, NRCFERC, DOE, NRC

http://www.eia.doe.gov/cneaf/electricity/page/prim2/toc2.html
http://www.eia.doe.gov/cneaf/electricity/page/prim2/toc2.html
http://www.eia.doe.gov/cneaf/electricity/epa/figes1.html
http://www.eia.doe.gov/cneaf/electricity/epa/figes1.html
http://www.eia.doe.gov/cneaf/electricity/epm/epm_sum.html
http://www.eia.doe.gov/cneaf/electricity/epm/epm_sum.html

