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“Probably the most extreme ... scenario in this section ... is the nationwide loss of
electricity. ... because of our reliance on electricity for so many aspects of our lives,
even localised losses of electricity can have a significant impact on those affected.”

There are comprehensive plans in place for handling both a complete national outage
and regional outages. In the event of a national outage ... the objective would be to
restore supplies throughout Great Britain within three days.”

Source: UK Cabinet Office, 2010 National Risk Register
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Types of Economic Goods

Excludability: The property of a good whereby a person can be prevented from using it.

Rivalry: The property of a good whereby one person’s use diminishes other people’s use.

Yes

Rival?

No

Yes

Excludable?

No

/

Private Goods
Clothing
Congested toll roads

Natural Monopolies (Club Goods)
Cable TV
Uncongested toll roads

Common Resources
Fish in the Ocean

The Environment

Congested non-toll roads

Public Goods
Flood-control dams

National Defence

Uncongested non-toll roads

Mankiw, N. and Taylor, M. (201 conomics: Special editiohndover: Cengage Learning EMEA , P. 208
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Box C—New York City Blackout

On July 13, 1977, at approximately 9:41 p.m., NewvkYCity plunged into total darkness. The
blackout was caused by a series of lightning strd@mpounded by improperly operating protectiveioksy
inadequate presentation of data to system dispatehd communication difficulties. These combined
factors created conditions that cascaded to tha pbtotal collapse of the Consolidated Edisonr{&al)

system,

On this day, Con Ed was providing approximately6d,81W of electricity to its New York City
customers over 345- and 138-kV transmission limescables. Approximately half of the electricityava
being generated by plants located in Brooklyn, Mdtam, Queens, and Staten Island; the remainiray loa
was supplied by Con Ed generators outside the aitgt,purchased from utilities in upper New YorktSta
and Canada. Con Ed also was wheeling 240 MW thaahg Island Lighting Co. (LILCO) and
approximately 200 MW of emergency power to the Bglvania-Jersey-Maryland Pool.

At 8:37 p.m. lightning hit two 345-kV lines supphg 1,200 MW of electricity from the Indian

Point No. 3 and the Bowline and Roseton generatimts to the City. The resulting short circuit cadshe
protective relays, located at the Millwood West &wthanan South substations, to open the circadkars
and disconnect the lines. This interrupted the su@y0 MW) from Indian Point No. 3, which then $hu
down automatically. Isolating the generator atamdPoint No. 3 caused one of the 345-kV transmissio
lines between Pleasant Valley and Millwood Weshtwease load above its normal capacity rating (825
MW), although it remained within its long-term emency rating (860 MW). This caused operators to
reduce voltage by 8 percent. The Con Ed systematgrerequested all generators within the city toréase
power production to replace the loss and relieaglilog on the 345-kV line. However, by 8:55 p.m. ithe
city generation had increased (550 MW) only enotagtompensate for the two-thirds of the power lost.

Nineteen minutes later, another bolt of lightnirigwith a devastating effect. This bolt hit one of
the remaining large, heavily loaded 345-kV lineimging power to the city. Normally, the strike siabu
have caused relays to temporarily isolate theftinenere moments-just long enough to dissipate the
lightning’s energy. However, one circuit breaketefd to operate properly, causing other relaystdate the
line entirely. This loss of transmission capaciidoaded remaining lines, resulting in their isiola.

With the now inadequate supply of power, Con Edtadhoice but to shed load, blacking out
parts of Westchester County. Simultaneously, LILE€Pinning reserves automatically increased output.
However, the cables connecting LILCO and Con Ecevesterloaded as a result, and LILCO disconnected
itself from Con Ed, eliminating a further sourcepaofwer.

At 9:27 p.m., still another lightning bolt struckpawer line. When this happened, the remaining
Con Ed generators could not maintain the load amek \whut off automatically. At the same time, Rubli
Service Electric & Gas Co. disconnected from the Ed system severing Con Ed’s remaining ties to the
north. At approximately 9:41 p.m. the 1977 New YQiky blackout began.

Full power was restored in about 25 hours. Manyeqmtive circuit breakers had to be individually
examined and reset. The city was powered up ori®set a time, carefully balancing the added loaik
supply, as described in chapter 5.

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPHPPPPP

'Systems Control, inclmpact Assessment of the 1977 New York City Blagimpared for the U.S. Department of
Energy, July 1978, p. 13.
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®Based on aggregate data collected as of May 1,1978.

bOverlalp with business losses might occur since some are recovered by insurance.

‘Looting was included in this estimate but reported to be minimal.

NOTE: These data are derivative, and are neither comprehensive nor definitive

SOURCE: Systems Control, Inc., Impact Assessment of the 1977 New York City Blackout, prepared for the U.S. Department of Energy, July 1978, p. 3
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Table 3—Direct and Indirect Costs

Primary electricity user

Direct cost components
(costs to household,
firm, institution, etc.)

Indirect rests

Remarks

Residential...............

Industrial, commercial, and

agricultural firms...............

Infrastructure and public
Service...............

a. Inconvenience, lost leisure,
stress

b. Out-of-pocket costs
—spoilage

—property damage

c. Health and safety

a. Opportunity costs of idle
resources

—labour

—land

—capital

—profits

b. Shutdown and restart costs
c. Spoilage and damage

d. Health and safety effects

a. Opportunity cost of idle
resources
b. Spoilage and damage

a. Costs on other households
and firms

b. Cancellation of activities

c. Looting/vandalism

a. Cost on other firms that are
supplied by impacted firms
(multiplier effect)

b. Costs on consumers if
impacted firm supplies a final
good

c. Health and safety-related
externalities

a. Costs to public users of
impacted services and
institutions

b. Health and safety effects
c. Potential for social costs
stemming from Looting and
vandalism

Indirect costs are a minimal, if not
negligible, fraction of total

(direct and indirect) costs of a
Curtailment.

Indirect effects are likely to be
minimal for most capacity-
related interruptions, but can be
significant component of total
costs for longer duration energy
shortfalls.

Indirect costs constitute a major
portion of total costs of
curtailment.

SOURCE: M. Munasinghe and A. Sanghvi, “Reliability of Electricity supply, Outage Costs and Value of Service: An Overview,” The Energy Journal, vol. 9,

19s8, p. 5.
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Table 4—Comparison of Cost Estimates for
Power Outages !

Date Geographic scope Estimated cost

1971..... New York State $2.17 million/nr*

1971..... New York City $2.5 million/hr®

1971 ... .. United States $0.60/kwh®

1973..... United States $0.33/kWh°

1976. . ... United States $1 kwh*

1976..... United States $2.68/kWh (industrial) $7.21/
kWh (commercial)

1977 ..... Canada $15/kW (15-minute outage)
$91/kW (1 —hour outage)

1978.. ... New York City $4.1 kWh

1983..... PG&E service area $14.87 to reduce outages to a
minimum?®

-$26.41 to tolerate 1,400
hours additional outages
1983. ... PG&E service area $6.72/kWh (one 1-hr outage,
summer afternoon)f
$2,126/KWh (eight 48-hr
outages, summer afternoon)
1986.. ... PG&E service area $1.35/outagelyear
(momentary)®
$39/outagelyear (12 hrs,
winter morning)
1986s. . .. PG&E service area $2.93/kWh (4hrs, winter morning,
3.15 kWh unserved)"
$14.61/kWh (1 hr, winter evening.
0.75 kWh unserved)

“Based on wages paid.

PBased on GNP/kWh ratio.

‘Based on GRP/KWh ratio.

“YBased on cost-benefit analysis.

°Residential, based on market research data.

‘cCommercial, based on survey data. Reflects total direct cost range of $3,515 to $1,112,092.
9Residential, based on customer survey data.

"Residential, based on contingent valuation data.

SOURCES:

! Unless otherwise noted, the material in this table is from William T. Miles, Jane Corwin, and Peter D. Blair, “Cost of Power Outages-The
1977 New

York City Blackout,” paper presented at the IEEE 1979 Annual Meeting, Seattle, WA, May 14-17, 1979, and sources cited therein.




