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The Northeast Blackout of 2003 was a massive widespread power outage that 
occurred throughout parts of the Northeastern and Midwestern United States and 
Ontario, Canada on Thursday, August 14, 2003, at approximately 4:15 p.m. EDT 
(UTC-04). At the time, it was the second most widespread electrical blackout in 
history, after the 1999 Southern Brazil blackout.[1][2] The blackout affected an 
estimated 10 million people in Ontario and 45 million people in eight U.S. states. 

 

Immediate impact

According to the New York Independent System Operator (or NYISO)—the ISO 
responsible for managing the New York state power grid— a 3,500 MW power 
surge (towards Ontario) affected the transmission grid at 4:10:39 p.m. EDT.[3] 
From then through about 4:40 p.m. EDT, outages were reported in Cleveland, 
Akron, Toledo, New York City, Baltimore, Buffalo, Albany, Detroit, and parts of 
New Jersey, including the city of Newark. This was followed by other areas 
initially unaffected, including all of New York City, portions of southern New York 
state, New Jersey, Vermont, Connecticut, and most of Ontario, Canada.[4] 
Eventually a large, somewhat triangular area bounded by Lansing, Michigan, 
Sault Ste. Marie, Ontario, the shore of James Bay, Ottawa, New York, and 
Toledo was left without power. According to the official analysis of the blackout 
prepared by the US and Canadian governments, more than 508 generating units 
at 265 power plants shut down during the outage. In the minutes before the 
event, the NYISO-managed power system was carrying 28,700 MW of load. At 
the height of the outage, the load had dropped to 5,716 MW, a loss of 80%.[3]

Within the area affected, about 200,000 people – in the Niagara Peninsula of 
Ontario, the easternmost corner of Ontario (centred on Cornwall), the portion of 
New York state including parts of Albany and north and west of Albany, a small 
pocket of mid-east Michigan, the Upper Peninsula of Michigan, and small 
pockets in New Jersey – continued to have power. The unaffected area was 
protected by transmission circuit devices at the Sir Adam Beck Hydroelectric 
Power Stations in Niagara Falls, at a switching station of the hydroelectric power 
station in Cornwall, as well as central New York state. Philadelphia and the 
surrounding mid-Atlantic areas were also completely unaffected because PJM 
disconnected them.[3]
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Essential services remained in operation in some of these areas. In others, 
backup generation systems failed. Telephone networks generally remained 
operational, but the increased demand triggered by the blackout left many 
circuits overloaded. Water systems in several cities lost pressure, forcing boil-
water advisories to be put into effect. Cellular service was interrupted as mobile 
networks were overloaded with the increase in volume of calls. Major cellular 
providers continued to operate on standby generator power. Television and radio 
stations remained on the air, with the help of backup generators, although some 
stations were knocked off the air for period ranging from several hours to the 
length of the entire blackout.  

It was a seasonally hot day (over 31 °C or 88 °F) in much of the affected region, 
and the heat played a role in the initial event that triggered the wider power 
outage. The high ambient temperature increased energy demand, as people 
across the region turned on fans and air conditioning. This caused the power 
lines to sag as higher currents heated the lines. 

In areas where power remained off after nightfall, the Milky Way and orbiting 
artificial satellites became visible to the naked eye in metropolitan areas where 
they cannot ordinarily be seen due to the effects of particulate air pollution and 
light pollution.  

Most of the interstate passenger rail transport North-East Corridor service was 
interrupted, as it uses electric locomotives; electrified commuter railways also 
shut down.[4] VIA Rail in Canada was able to continue most of its service, and 
Amtrak and the commuter railways were able to introduce bare-bones diesel-
powered services within 48 hours. The power outage's effects on international air 
transport and financial markets were widespread. The reliability of the electrical 
grid was called into question. 

 

Media coverage and official reports 

In the United States and Canada, the regional blackout dominated news 
broadcasts and news headlines beginning August 15. U.S. and Canadian 
broadcast media pre-empted normal programming in favor of full-time, 
advertising-free coverage of the unfolding story. Once terrorism had been 
conclusively ruled out as a cause, many stations switched back to normal 
programming following an 8:30 p.m. EDT address by President George W. Bush. 
National news stations, such as CBC and CNN, continued to cover the story by 
inviting politicians and electrical experts to discuss the situation and suggest 
ways to prevent blackouts. Internationally, coverage of the story focused on the 
development of the situation in the New York City metropolitan area.  
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During the first two hours of the event, various officials offered speculative 
explanations as to its root cause: 

• Official reports from the office of Canadian Prime Minister Jean Chrétien 
stated that lightning had struck a power plant in northern New York, 
resulting in a cascading failure of the surrounding power grid and wide-
area electric power transmission grid. However, power officials in the 
State of New York responded by stating that the problem did not originate 
in the United States, that there was no rain storm in the area where the 
lightning strike was supposed to have taken place, and that the power 
plant in question remained in operation throughout the blackout.  

• Canadian Defence Minister John McCallum blamed an outage at a 
nuclear plant in Pennsylvania, but that state's authorities reported that all 
the plants were functioning normally. McCallum later stated that his 
sources had given him incorrect information.  

• New York state Governor George Pataki blamed the power outage on 
Canada, stating "the New York independent systems operator says they 
are virtually certain it had nothing to do in New York state. And they 
believe it occurred west of Ontario, cascaded from there into Ontario, 
Canada, and through the northeast."[5] This was later proven to be false.  

• CNN cited unnamed officials as saying that the Niagara-Mohawk power 
grid, which provides power for large portions of New York and parts of 
Canada, was overloaded. Between 4:10 and 4:13 p.m. EDT, 21 power 
stations throughout that grid shut down.[4]  

• New Mexico governor Bill Richardson, who formerly headed the 
Department of Energy, in a live television interview 2 hours into the 
blackout characterized the United States as "a superpower with a third-
world electricity grid." In Europe, this statement was published 
accompanied with comparisons highlighting the tighter, safer and better 
interconnected European electricity network (though it would suffer a 
similar blackout six weeks later).  

• In the ensuing days, critics focused on the role of electricity market 
deregulation for the inadequate state of the electric power transmission 
grid, claiming that deregulation laws and electricity market mechanisms 
have failed to provide market participants with sufficient incentives to 
construct new transmission lines and maintain system security.  

• Later that night, claims surfaced that the blackout may have started in 
Ohio up to one hour before the network shut down, a claim denied by 
Ohio's FirstEnergy utility.  

• The president of the North American Electric Reliability Corporation said 
that the problem originated in Ohio.[6]  

• By Saturday morning, investigators believed that the problem began with a 
sudden shift in the direction of power flow on the northern portion of the 
Lake Erie Transmission Loop, a system of transmission lines that circles 
Lake Erie on both U.S. and Cana 
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Background 

Electrical power cannot easily be stored over extended periods of time, and is 
generally consumed less than a second after being produced. The load on any 
network must be matched by the supply to it and its ability to transmit that power. 
Any overload of a power line, or underload/overload of a generator, can cause 
hard-to-repair and costly damage, so the affected device is disconnected from 
the network if a serious imbalance is detected. 

As power lines carry more current, they get hotter. This causes them to lengthen 
and sag between towers. They may safely reach a specified minimum clearance 
height above the ground. If the lines sag further, a flashover to nearby objects 
(such as trees) can occur, causing a transient increase in current. Automatic 
protective relays detect the high current and quickly act to disconnect the faulted 
line from service. To maintain the lines' specified operating clearance, the right-
of-way must be kept clear of vegetation. 

Should a fault occur and take a line out of service, the change in current flow is 
compensated by other transmission lines, which must have enough spare 
capacity to carry the excess current. If they do not, overload protection in those 
lines will also trip, causing a cascading failure as the excess current is switched 
onto neighbouring circuits running at or near their capacity. 

System operators are responsible for ensuring that power supply and loads 
remain balanced, and for keeping the system within safe operational limits such 
that no single fault can cause the system to fail. After a failure affecting their 
system, operators must obtain more power from generators or other regions or 
"shed load" (meaning cut power to some areas) until they can be sure that the 
worst remaining possible failure anywhere in the system will not cause a system 
collapse. In an emergency, they are expected to immediately shed load as 
required to bring the system into balance. 

To assist the operators there are computer systems, with backups, which issue 
alarms when there are faults in the transmission or generation system. Power 
flow modeling tools let them analyze the current state of their network, predict 
whether any parts of it may be overloaded, and predict what the worst possible 
failure left is, so that they can change the distribution of generation or reconfigure 
the transmission system to prevent a failure should this situation occur. If the 
computer systems and their backups fail, the operators are required to monitor 
the grid manually, instead of relying on computer alerts. If they cannot interpret 
the current state of the power grid in such an event, they follow a contingency 
plan, contacting other plant and grid operators by telephone if necessary. If there 
is a failure, they are also required to notify adjacent areas which may be affected, 
so those can predict the possible effects on their own systems. 
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Local operators are co-ordinated by regional centers, but the operating principle 
is the same whether the network is large or small. 

 

Investigation efforts 

A joint federal task force was formed by the governments of Canada and the U.S. 
to oversee the investigation and report directly to Ottawa and Washington. The 
task force was led by then-Canadian Natural Resource Minister Herb Dhaliwal 
and U.S. Energy Secretary Spencer Abraham. 

In addition to determining the initial cause of the cascading failure, the 
investigation of the incident also included an examination of the failure of 
safeguards designed to prevent a repetition of the Northeast Blackout of 1965. 
Issues of failure to maintain the electrical infrastructure, failure of upgrading to 
so-called "smart cables," failure of shunting and rerouting mechanisms, AC vs. 
DC intersystem ties, and substitution of electricity market forces for central 
planning were expected to arise. The North American Electric Reliability 
Corporation, a joint Canada-U.S. council, is responsible for dealing with these 
issues. 

On November 19, 2003, U.S. Energy Secretary Spencer Abraham said his 
department would not seek to punish FirstEnergy Corp for its role in the blackout 
because current U.S. law does not require electric reliability standards. Abraham 
stated, "The absence of enforceable reliability standards creates a situation in 
which there are limits in terms of federal level punishment."[7]

 

Findings 

In February 2004, the U.S.-Canada Power System Outage Task Force released 
their final report, placing the main cause of the blackout on FirstEnergy 
Corporation's failure to trim trees in part of its Ohio service area. The report 
states that a generating plant in Eastlake, Ohio (a suburb of Cleveland) went 
offline amid high electrical demand, putting a strain on high-voltage power lines 
(located in a distant rural setting) which later went out of service when they came 
in contact with "overgrown trees". The cascading effect that resulted ultimately 
forced the shutdown of more than 100 power plants.[8]
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Computer failure 

A software bug known as a race condition existed in General Electric Energy's 
Unix-based XA/21 energy management system. Once triggered, the bug stalled 
FirstEnergy's control room alarm system for over an hour. System operators 
were unaware of the malfunction; the failure deprived them of both audio and 
visual alerts for important changes in system state.[9] [10] After the alarm system 
failure, unprocessed events queued up and the primary server failed within 30 
minutes. Then all applications (including the stalled alarm system) were 
automatically transferred to the backup server, which itself failed at 14:54. The 
server failures slowed the screen refresh rate of the operators' computer 
consoles from 1–3 seconds to 59 seconds per screen. The lack of alarms led 
operators to dismiss a call from American Electric Power about the tripping and 
reclosure of a 345 kV shared line in northeast Ohio. Technical support informed 
control room personnel of the alarm system failure at 15:42.[11]
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