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QUIZ #10 VERSION A
"Regulation of Electric Power"

INSTRUCTIONS:  This exam is closed-book, closed-notes.  Simple calculators are permitted, but graphing calculators or calculators with alphabetical keyboards are NOT permitted.  Numerical answers, if rounded, must be correct to at least 3 significant digits.  Point values for each question are noted in brackets.
I.  Multiple choice:  Circle the one best answer to each question.  [2 pts each: 32 pts total]

(1) In the "firm-peak" case, the theory of peak-load pricing prescribes that the price in the peak period should equal

a. short-run marginal cost.

b. long-run marginal cost.

c. both (a) and (b).

d. neither (a) nor (b).

(2) In theory, uniform pricing in the face of fluctuating demand causes deadweight loss

a. in the peak period.

b. in the off-peak period.

c. both (a) and (b).

d. neither (a) nor (b).

(3) In practice, time-of-use pricing of electricity ignores fluctuations in short-run marginal cost due to

a. predictable seasonal changes in demand.

b. predictable daily changes in demand.

c. unpredictable heat waves and generator outages.

d. all of the above.

(4) In practice, which retail electricity pricing scheme tracks the marginal cost of electricity most closely?

a. seasonally-varying usage charges (per kilowatt-hour).

b. time-of-use usage charges (per kilowatt-hour).
c. demand charges (per kilowatt).
d. critical-peak usage charges (per kilowatt-hour).
(5) Retail markets for electricity are regulated by

a. local governments.

b. state utility commissions.

c. the Federal Trade Commission.

d. the Federal Energy Regulatory Commission.


(6) Wholesale markets for electricity are regulated by

a. local governments.

b. state utility commissions.

c. the Federal Trade Commission.

d. the Federal Energy Regulatory Commission.

(7) To sell electricity in wholesale markets, an electricity producer must 

a. have retail customers.

b. be owned by a local government.

c. be regulated by a state commission.

d. all of the above.

e. none of the above.

(8) Assume that in some wholesale electricity market, all producers get paid the same equilibrium price, and that no firm has the ability to manipulate the final price.  Then each firm's optimal bid is

a. less than its true marginal cost.

b. equal to its true marginal cost.

c. greater than its true marginal cost.

d. cannot be determined from the information given.

(9) In wholesale electricity markets that use “pay as bid” pricing, each supplier has

a. an incentive to ask a price greater than its marginal cost.

b. no incentive to ask a price different from its marginal cost.

c. an incentive to ask a price less than its marginal cost.

a. no incentive to participate in the market.


(10) If there is no transmission congestion in a large regional wholesale electricity market, then demanders at different locations
a. pay prices that depend on local supply.

b. pay prices that depend on local demand.

c. both (a) and (b).

d. pay the same prices.

(11) Even if a wholesale electricity market is functioning perfectly, the price of electricity may be higher in one location than others if

a. that location has fewer generators than others.

b. that location has greater demand for electricity than others.

c. transmission lines going into that location are at maximum safe capacity.

d. that location does not use peak-load pricing for retail customers.

(12) Spot prices for wholesale electricity are volatile during peak periods because wholesale
a. demand and supply are both price-elastic.

b. demand is price-elastic but supply is inelastic.

c. supply is price-elastic but demand is inelastic.

d. demand and supply are both price-inelastic.

(13) One lesson from the California electricity crisis of 2000-2001 is that if retail electricity prices are fixed but wholesale prices fluctuate,

a. utilities are forced to bear too much price risk.

b. retail customers are forced to bear too much price risk.

c. generators may malfunction, causing a blackout.

d. transmission lines may develop excess capacity.


(14) In wholesale electricity markets, producers
a. are more likely to have market power during peak periods.

b. are more likely to have market power during off-peak periods.

c. are equally likely to have market power during all periods.

d. can never have market power.

(15) Wholesale electricity demand is extremely price-inelastic if 
a. wholesale price fluctuations are passed through to retail customers.

b. retail customers are insulated from wholesale price fluctuations.

c. there is excess capacity on transmission lines.
d. there is excess generating capacity throughout the system.
(16) Effective ways to reduce market power in wholesale electricity markets do not include

a. connecting more power producers to the system.

b. requiring large producers to sell most of their power through long-term forward contracts.

c. using “pay as bid” prices to compensate power producers.

d. encouraging flexible pricing at the retail level.

e. increasing transmission capacity.
II.  Problems:  Insert your answer to each question below in the box provided.  Feel free to use the margins for scratch work(only the answers in the boxes will be graded.  Work carefully(partial credit is not normally given for questions in this section.

(1) [Peak-load pricing: 45 pts]  Suppose cost and demand for electricity are given by the following graph.  Costs are shown as short-run marginal cost (SRMC) and long-run marginal cost (LRMC) curves.  LRMC includes the cost of building new capacity.  Demands are shown as peak demand and off-peak demand.  Assume for simplicity that peak and off-peak periods are the only periods, and they are of equal duration.
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First, suppose efficient peak-load pricing is used.

	a. Find the price of electricity during the peak period.

	$                               per kWh

	b. Find the quantity of electricity demanded during the peak period.


	thousand kWh

	c. Find the price of electricity during the off-peak period


	$                               per kWh

	d. Find the quantity of electricity demanded during the off-peak period.
	thousand kWh


Now suppose instead a uniform price of $0.10 per kilowatt-hour is used in both peak and off-peak periods.

	e. Find the quantity of electricity demanded during the peak period.


	thousand kWh

	f. Find the quantity of electricity demanded during the off-peak period.
	thousand kWh

	g. Would generation capacity have to increase, decrease, or stay the same to accommodate uniform pricing?
	

	h. By how much?


	thousand kWh

	i. Compute the social deadweight loss from uniform pricing.


	$                               thousand


(2) [Wholesale power markets, economic dispatch: 23 pts]  Suppose you manage the Regional Transmission Organization (RTO) for a power grid and you have received the following four "asks" from power suppliers (“generators”) for the hour ending 1 PM:

· Generator A:  50 megawatt-hours at $10 per megawatt-hour.

· Generator B:  40 megawatt-hours at $20 per megawatt-hour.

· Generator C:  20 megawatt-hours at $50 per megawatt-hour.

· Generator D:  10 megawatt-hours at $60 per megawatt-hour.

and the following three "bids" from power demanders (“loads”) for the same hour:

· Load #1:  30 megawatt-hours at $90 per megawatt-hour.

· Load #2:  40 megawatt-hours at $80 per megawatt-hour.

· Load #3:  30 megawatt-hours at $70 per megawatt-hour.
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a. [5 pts] Plot demand and supply curves for these asks and bids.

b. [8 pts] Given these asks and bids, what amount of power will you order each generator to supply?

	Generator A
	megawatt-hours

	Generator B
	megawatt-hours

	Generator C
	megawatt-hours

	Generator D
	megawatt-hours


	c.  [5 pts] What price for electric power will you set for this hour?
	$                               per mWh

	d.  [5 pts] Suppose an unexpected event (increased demand or failure of a generator) requires you to find another megawatt-hour of power.  Which generator will you call on to deliver that extra power?
	


[end of quiz]


































































