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This is my account and, in parts, the untold story and reaction to
events surrounding the time of the ‘Great Storm’ in the early hours of
Friday, 16 October 1987 - the worst for nearly 300 years.
Southern, South Eastern and Eastern England took the brunt of the Great Storm.
15 million trees were lost, among them many valuable specimens. Trees
blocked roads and railways and brought down
electricity and telephone lines. Hundreds of
thousands of homes and businesses in England
remained without power for over 24 hours.

Wakehurst Place Sussex

Folkstone Foreshore

Falling trees and masonry damaged or
destroyed buildings and cars. Numerous small
boats were wrecked or blown away. A ship
capsized at Dover, a Channel ferry was driven
ashore near Folkestone and Gatwick Airport was
shut down.
The storm killed 18 people in England and at
least four more in France. The death toll might
have been far greater had the storm struck in
the morning rush-hour time.

What I didn’t know until I reached National Control was that warnings of severe
weather had been issued to various agencies and emergency authorities,
including the London Fire Brigade. Perhaps the most important warning was
issued by the Met Office to the Ministry of Defence at 01.35 GMT, 16 October.
It warned that “the anticipated consequences of the storm were such that civil
authorities might need to call on assistance from the military”. To my
knowledge, no such warnings were sent to the Central Electricity Generating
Board (CEGB), the authority responsible for power generation in England &
Wales at that time.
The ferocity of the winds reaching violent Storm Force 11 (64-72mph) almost
brought the entire national grid system close to a complete shut down and put
the Country at exceptional risk with unimaginable consequences.
The following narrative is based on my memory, copious notes I made in my log
on the day and reports and presentations I made post event in fulfilling my
responsibilities during this crisis.

The Lull before the Storm
In late September to early November every year, we see in the Atlantic Ocean
regular storms and hurricanes develop around the equator. Most of them travel
north west and hit Mexico, the Caribbean Islands or the American east coast,
doing great damage to these islands and to the mainland. Every so often, about
one in ten turn away from the west projection and come east across the North
Atlantic towards Europe. Many of these have dissipated much of their energy
before reaching the British Isles but, even so, bring strong winds, sometimes
gale force, which can still cause disruption to many places. The grid system of
towers carrying overhead power cables across the British Isles is designed to
withstand wind gusts well above 100mph, but we rarely experience these;
indeed, statistics show that such devastating weather risk is 1 in 200 years for
southern parts of England and Wales (1 in 100 years for Scotland). In fact, the
worst storm on record to hit the British Isles was between the 26 October to 7
November 1703, some 280 years ago when it was estimated 8000 to 15000 lives
were lost. As National Control Manager, I did not go to bed at night worrying
too much about these statistics.
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The Weather Forecast
It had long been established over many years that the National Control Centre
and Area Grid Control Centres received regular weather forecasts from the Met.
Office. These varied from 4 times a day (short term) to medium (week ahead)
and long term forecasts. The short-term forecasts were analysed by our own
Demand Forecasting Group at National Control and used to estimate consumer
demand for the peaks and troughs of the day. This formed the basis of day- and
week-ahead planning.
At 16.00hrs each working day, a short management meeting was held to bring
together all the plans for the following day (Friday would include the week end).
This would include forecast weather, estimated demand, circuit outages for
repair and maintenance, voltage and power flow constraints and generation
availability. This plan, with risk assessed information, was then handed over to
the Senior Shift Control Engineer for further update and implementation in real
time.
So, let us now fast forward to October 1987. Five days before the storm struck,
forecasters predicted severe weather for the following Thursday or Friday. By
mid-week, however, guidance from weather prediction models was somewhat
equivocal. Instead of stormy weather over a considerable part of the UK, the
models suggested that severe weather would reach no farther north than the
English Channel and coastal parts of southern England.
This did not lead to complacency but, at our 16.00hrs meeting on the Thursday
(15 October 1987), we knew we were in for a ‘big blow’ which might cause some
small number of circuits
tripping along the south
coast. However, we had
the expertise on shift in
both National Control
and the six Area Grid
Controls to deal with
this as they had done
numerous times before.
(Scotland had their own
Control Centres.)
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I went home that Thursday late afternoon, confident and content that all was
under control.
During the evening, radio and TV forecasts mentioned strong winds but
indicated that heavy rain would be the main feature, rather than strong wind.
By the time most people went to bed, exceptionally strong winds hadn't been
mentioned on national radio or TV weather forecasts.
The Great Storm originated as a small disturbance along a cold front in the Bay
of Biscay. In this location there was only limited weather information available
from passing ships and aircraft. There were no automatic weather buoys in
position to transmit remote data as there would have been today. The satellite
images showed a fairly typical depression developing as warm air from Africa
moved north to confront cold air from the Arctic air mass. Where the two air
masses met, a frontal system developed, with the warm air being forced to rise
above the cold, creating a drop-in air pressure. Therefore, not only was the
resulting storm an exceptional event, but there was also a lack of real-time data
that would have enabled the sudden drop in pressure and the changing track of
the storm to have been observed.
Weather forecasters were heavily criticised
after the event. TV Weatherman Michael
Fish came in for a large amount of flak after
he answered a viewer's query saying, “a
lady has rung in to ask if there is going to be
a hurricane tonight ...... there is not!" This
comment came to represent the public's
view of the failure to predict the storm, but
“No hurricane tonight…”
Michael Fish insists his remark had nothing
to do with the storm brewing in the Bay of Biscay - he was referring instead to a
tropical cyclone over the western part of the North Atlantic that day. This
storm, he said, would not reach the British Isles - and it didn't. However,
Michael will long be remembered, perhaps unfairly, for telling viewers the
evening before the storm struck that there would be no hurricane.
It is clear in retrospect that, for sea areas, warnings of severe weather were both
timely and adequate. However, forecasts for land areas left much to be desired.
As a result of the criticism, the Met. Office has improved their severe weather
warnings and these are now much more readily and frequently distributed.
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The Storm Blows
During the afternoon of Thursday 15 October, winds were still very light over
most parts of the UK. The pressure gradient was slack. A depression was drifting
slowly northwards over the North Sea off eastern Scotland. A col (a weather
pattern consisting of a large area of constant air pressure) lay over England,
Wales and Ireland. But over the Bay of Biscay,
the depression was developing.
The first gale warnings for sea areas in the
English Channel were issued at 06:30hrs GMT
on 15 October and were followed, four hours
later by warnings of severe gales.
At 12:00hrs GMT on 15 October, the
depression that originated in the Bay of Biscay
24.00hrs
was centred near 46° N, 9° W and its depth
was 970mb. At about 18:00hrs GMT on 15th October, the depression suddenly
deepened giving a central pressure reading of 958mb and with a very steep
pressure gradient. At 22:35hrs GMT, winds of Force 10 (55-63mph) were
forecast.
Why this occurred is still uncertain but it could have been the result of
interaction between a strong jet stream (air from Hurricane Floyd moving up the
East Coast of the USA and across the Atlantic) and exceptional warming over the
Bay of Biscay. As a result, large quantities of water vapour condensed to cloud
providing an enormous release of latent heat energy, driving the winds of the
storm and deepening the central pressure.
By midnight, 15th October 1987, the Met
Office was reporting that “this intense
depression now at 960mb was situated over
the north west coast of Cornwall and was
expected to move rapidly north east...” This
prediction was in the event incorrect. At
01:35hrs GMT on 16 October, warnings of
Storm Force 11 (64-72mph) were issued.
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Temperature Variation
The storm was also remarkable for the
temperature changes that accompanied the
warm front. In a five-hour period, increases of
more than 6 °C per hour were recorded at
many places south of a line from Dorset to
Norfolk.
Especially rapid and large was the increase at
South Farnborough in Hampshire, where the
temperature rose from 8.5 °C to 17.6 °C in 20
minutes. Across southern England, rapid
increases in temperature were followed by
sharp decreases.
Warnings of severe weather had been issued
to various agencies and emergency authorities,
including the London Fire Brigade. Perhaps the
most important warning was issued by the Met
Office to the Ministry of Defence at 01:35hrs
GMT, 16 October. It warned that “the
anticipated consequences of the storm were
such that civil authorities might need to call
on assistance from the military”

Temperatures recorded at South
Farnborough in Hampshire.
(Time against temperature)

Through the Eye of the Storm
Meanwhile, back at home in Hertfordshire, I retired to bed after watching the
late evening news on the BBC followed by the weather forecast. This did
indicate some worsening of the weather with indications of low pressure
building up in the Bay of Biscay but it was expected to travel across northern
France producing strong winds along the south coast of England. However, I
was not overly concerned, knowing my Day Planning Manager was on ‘first call’
duty - he was first contact from the Senior Control Engineer on shift if serious
problems emerged on the grid system. (This was a stand-by duty manager rota
shared between the Assistant National Control Manager, Day Planning Manager
and myself.) I was confident the Day Planning Manager would contact me if the
system came under heavy stress which might cause serious loss of supply.
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I normally sleep soundly at night but I was woken by the wind blowing hard
during the early hours of Friday morning as it was lifting and rattling the tiles on
the side of my house and roof, making an alarming noise. There is always a
temptation to grab the phone and check with National Control that ‘all is well’
but I trusted the guys on shift and my managers to do their job. I turned over
and tried to get to sleep again.
At around 3.00am the phone rang. I picked it up and turned on the bedside light
but nothing happened – the caller was my Planning Manager. I recall saying to
him, “I’ve no lights!” He replied, “Not just you but much of South East England”
- or words to that effect. After a short briefing I asked him if he would attempt
to travel to National Control at Park Street on London’s south bank, as he lived
on the south side of the Thames in Sussex; meanwhile, I would attempt to drive
in from the north side of the Thames from Hertfordshire. This was in the hope
that one of us would make it and set up the emergency control communications
needed to deal with the fallout from
the inevitable press and media
interest.
I learnt later in the day that there was
much devastation around my Planning
Manager’s home town and his journey
was a nonstarter. For my part, I had
no idea what obstacles I would
confront - but set out all the same.

Travelling in to London from the south was a
non-starter

Having first alerted the HQ System
Operation Manager, I checked with
my wife Janet that the house was safe and left, leaving her with our two German
shepherd dogs, Emma and Bruno. I had no idea at this time just what
catastrophic carnage lay before me.
I then prepared to make the journey by car into London. By this time the wind
outside was ferocious and for one moment I thought this may not be a good
idea. It then struck me just how bad the situation was; this was a real
emergency. Hospitals, care homes, life support systems used by the sick and the
vulnerable, transport, people starting out on their daily commute to work with
no street lights or traffic lights and debris strewn all over the place. The failure
of supply could spread across the South East, resulting in widespread blackout
and the potential to spread wider across the country.
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I got into my car and left my drive, crunching over broken branches of trees and
making my way towards the A5 which would give me access to the M1. It was
hellishly noisy and was pitch black. Within 100 yards from home I found the
road blocked by a large tree branch. In
the wind which was now screaming, I
struggled out of my car and attempted
to pull it out of the way but could not
move it. I had no alternative but to get
back in to the car and use it as a
bulldozer and push the fallen branch
aside sufficiently for me to manoeuvre
around and drive through the confusion
of debris across the road. In the
headlights, I navigated round garden
Tree branches blocked my way
furniture, a roof from a garden shed,
dustbin lids, fallen branches, debris from houses, fencing - everything ripped
apart by the storm. I drove on - totally focused on reaching the Control Centre.
As I approached the junction to the A5 I was suddenly exposed to the full force
of the wind and the noise was even louder. Needless to say, there were no
other vehicles in sight. My speed was not much more than 15mph whilst trying
to avoid debris in the road. As I approached the M1 I could see street lighting on
the motorway. I remember thinking that was an encouraging sign – not so bad!
When I reached the Junction 9 slip road to enter the motorway, however, my
way was blocked by a police patrol car. The police driver struggled to get out of
his car. I managed to wind down my window, which was somewhat tricky in the
circumstances, only for him to tell me the motorway was closed to all vehicles.
But by now, I was consumed by an overwhelming need to get to National
Control to support my shift control staff and organise my back-up systems whilst
this emergency played-out. We were in “unchartered waters.”
Time for a Plan B: I reversed back onto the A5 and continued to drive through
Redbourn village, making my way to Junction 8 at Hemel Hempstead. I was
buffeted all the way and could feel sustained pressure on the side of the car. My
predicament was helped by there being street lighting which made it easier to
manoeuvre around the many obstacles in the road, but the pitch of the wind
was getting higher all the time. I had the roads to myself, not a single vehicle
around.
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On arriving at Junction 8, there was still
motorway lighting but I expected to find
a police car blocking the entry slipway
but there was nothing, so I went
confidently on to the motorway. This is
when things started to become very
dangerous. As I came up the slipway to
meet the main M1 inside lane, I was
immediately thrust onto the hard
The motorway was deserted
shoulder with two wheels on the grass
- but the lights were on
verge. The force of the gust of wind was
immense. I wrenched the steering over
to get back on the road, holding the wheel to steer against the wind.
Determined to make it into London, I drove on. I do not know what speed I was
doing but it was very slow, and in low gear. Then, within a mile as I passed
Junction 7, all motorway lighting went out leaving me in complete darkness with
only my headlights to focus on the road ahead. My heart sank; no lights meant
things were not good. And now the rain started lashing down, the wind blowing
harder and shaking the car about like it was on a rollercoaster!
Since my fright on entering the motorway, I had been steering a course as near as
straight as I could, hoping that I would not come across another vehicle while
fighting against the wind and rain. I could now see that I was approaching my first
bridge. As I went under, the car shot across into and beyond the fast lane. I was
just able to save the car from hitting the barrier but, as I came out of the
protection of the bridge, the wind hit the car again and I ended up on the hard
shoulder. I could no longer hear the car engine or radio because of the noise of
the wind.
I realised I had put myself in a life-threatening situation, but determination kicked
in again and I carried on. At the next bridge, I readied myself for the inevitable
change of wind pressure, steering hard to the left as I went under and then right
again, just before I was exposed to the hurricane winds. Even doing this
manoeuvre I was swept from one side of the carriageway to the other taking up all
three lanes. I continued on, fighting the wind all the way until I reached Junction 2
where I turned off. I did not see any other vehicle throughout all this time.
As I explained earlier, it was pitch black. But having left the motorway, my driving
problems changed dramatically. Although I knew a short cut around the back
streets to get me to St Pancras, then Farringdon and hence Blackfriars Bridge, I
lost my way on several occasions. I took my route through Hampstead Heath,
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passed the back of Wittington hospital and onto Camden town. Driving between
all these buildings made keeping on the road very difficult as at each crossing the
wind was either blowing down a tunnel or I was completely sheltered from the
wind as though in a vacuum.
I had not considered the difficulty in doing this in complete darkness with no
traffic lights, street lights and no shop lights to help. In fact, it was worse because
I kept meeting my reflection in shop windows which at first glance appeared as
traffic coming towards me on the wrong side of the road. In addition, the wind
was throwing any loose objects around the streets, in some cases at head height.
Besides the obvious plastic and paper there were dustbins with or without lids,
contents spewed all over, wooden pallets
and boxes, tree branches, collapsed
scaffolding in the road, traffic lights and
sign boards damaged, scaffold boards
ripped away and crashing about. Many
of these struck my car and added to the
damage I had already inflicted in moving
tree branches when first leaving home.
Also, many burglar alarms activated
adding to the cacophony of noise.
Debris littered the London Streets

Having lost my bearings, I soldiered on,
ever expectant to make it and, fortunately, recognised that I was at the rear of St
Pancras Station and Kings Cross. By this time some of the early workers were
already on the road causing traffic confusion so I went my known back streets
route, only again to get lost. However, I knew I was very close to the river and
could cross any bridge to get south and with luck I found myself in Fleet Street
which meant turn left and right and straight down to Blackfriars Bridge.
I felt a sense of relief when I drove onto the bridge. I could see this beacon of
light shining in the distance. It was the National Control Centre, Park Street
building in full illumination. For a short while I felt the tension relax in my body as
I knew I had made it, and already I could see the standby diesel generators were
working. But it was short lived as I had no idea what I would be faced with when I
finally reached the Control Centre.
I arrived just after 5am, the journey taking some one and a half hours to do 25
miles. It was only after the event I realised I had driven through the eye of the
storm and the full extent of the risk I had taken.
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All is quiet in the Control Room
When I arrived in the Control Room it was, as
expected, very busy with normal room lighting
dimmed. The only noise was the whisper of
the air conditioning and soft alarms,
accompanied by many flashing lights on the
screens and the wall animated diagram, the
low murmur of voices on the phones and the
hum of the diesel in the distance - but very
calm and controlled. At a glance I could see
London and a large part of the South East was
shut down and overhead transmission circuits
were continually tripping and re-closing.

Park St Control Room in 1987

The focal point of the National
Control Centre was the control room
where engineers worked at three
specially designed desks, each fitted
with four 21-inch cathode ray tube
I was briefed by my Senior Shift Control
displays. Two of the desks were
Engineer and became immediately immersed
respectively used for system load
in the crisis, as at this time London and a large dispatching and system switching
part of the South East of England was blacked duties, while the third was occupied
out with little prospect of getting supplies
by the National Control Engineer who
exercised overall supervision and
restored until the storm had passed by. As
control. In front of the desks was the
things were at the time, it was unknown
whether or where the blackout would spread giant mosaic diagram - 52 ft long and
13½ ft high - which showed at a glance
beyond the South East if the storm changed its an overall picture of the grid network
projection. By the time I had arrived,
plus demand and production figures.

emergency procedures had been triggered as
will become apparent in the following paragraphs. These procedures, known as
Operation Memoranda, were formulated during and after the second world war
and had been enhanced over the following
years to take account of the cold war
situation in the 50’s and 60’s. They have
stood the test of time.

The sequence of events from arriving at
National Control and over the next 6 hours
seems a bit of a blur as information and
Cecil Parkinson
Sir Walter Marshall
people were changing constantly. At
around 06:00hrs, Cecil Parkinson (Government Minister) arrived and I briefed him
on the situation. Soon after, Sir Walter Marshall, CEGB Chairman, arrived and I
was invited to join their discussion on how to inform the public with a ministerial
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Statement. Other government secretaries in support of Cecil Parkinson arrived
and needed telephones etc. so they occupied the adjacent conference room. By
this time, some supplies had been restored although this was intermittent.
At around 08:00hrs, a BBC news team of 6 people arrived with TV cameras and a
journalist to interview Cecil Parkinson. I was impressed how well he had
understood the briefing and how, in his own words, he gave a good and
comforting interview for broadcasting that early morning bulletin. He left soon
afterwards.
By 09:00 hrs, an ITV News team of 2 people arrived to interview Sir Walter
Marshall who spoke direct to the media on camera. At around 11:00hrs, I was
called upon to speak on camera to BBC and later ITV giving them updates on the
restoration programme. At 13:00hrs, I was interviewed live on BBC Radio ‘World
at One’ from their mobile radio taxi situated outside Park Street. It was a hectic
day which, for me, finished about 22:30hrs, when I left Park Street and finally
arrived home at 23:15hrs, very tired indeed!

National Control’s struggle to keep the lights on…
The diagram below shows the position of the major power stations around the
country and the major centres of consumer demand. With a few exceptions the
majority of power plants are centred in the Midlands, Yorkshire and North East.
The largest demand area is south of this line.
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This next picture shows the
power flows into the South East
on the night of 16 October. The
red arrows show the vital
routes which connect the
power stations in the Midlands
and Yorkshire with the demand
in the South East. These supply
London and southern counties
through Hertfordshire via
Waltham Cross to Ealing
substations; through Essex via
Rayleigh and Tilbury substation;
and from the South West through Hampshire via West Weybridge and Ninfield
substations. In addition, there was the 2000MW cross Channel Cable from
France connected through Sellinge in Kent.
In the South East at around midnight the consumer demand was some 6000MW
and falling as expected. At 01:30 hrs, the off-peak heating demand was
automatically switching on, rising steadily over the next hour by some 1000MW.
However, after this time, it was apparent that demand was being lost, possibly
on local Area Board networks due to the storm.
At this time of night, only the most efficient power stations would be operating,
with Grain, Littlebrook and Tilbury shutting down for the night and West
Thurrock and Kingsnorth reduced to three units at reduced output. Dungeness
nuclear plant was operating at its maximum available load and the Cross-Channel
connection from France was exporting 1500MW to England. This left the
remaining demand of some 3000MW to be supplied from the Midlands.
Within a short time, the CEGB was presented with one of its severest tests ever.
The first fault occurred at 02.40 hrs when the Lovedean -Bolney No.1 circuit
tripped along the south coast. This re-closed only to be followed by the No. 2
circuit. This was the first indication that all was not well.
The storm coming up the channel suddenly and unexpectedly crossed into South
East England. Storm force winds buffeted the transmission lines causing them to
touch and short circuit. In addition, the high levels of flying salt and sand in the
coastal air caused electrical breakdown on circuit insulators. This was
compounded by the additional problem of flying debris, litter and polythene bags
getting tangled on insulator strings causing further short circuits along the south
coast in Sussex and Kent.
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Automatic re-closing devices on these circuits restored them to service after fault
but they continued to short circuit and auto re-close for an hour before two
circuits could no longer be re-closed. During this time the power station at
Fawley near Southampton, which had been shut down earlier in the day, was
ordered to start generating as soon as possible as a precaution to safeguard
supplies.
An hour after the initial loss at 03.49hrs, the Cross-Channel Link was
automatically disconnected as a result of transmission faults in Northern France.
This meant that the large amount of power (1500 MW) being imported from
France had to be supplied by system reserve generation, predominantly by
Dinorwig in North Wales and by gas turbine generators, thus absorbing the
reserve generation available to the system and increasing the power flow from
the Midlands. Eight minutes later, as the storm moved inland, the first fault
north of the Thames occurred when the North London route failed and was
restored by auto re-close. Almost immediately, the circuit failed again, as did the
East London route through Essex, neither of which could be restored. This meant
that all direct connections into North London were lost. This left London and part
of the South East demand of some 4000MW being supplied by three of the five
normal direct routes: two from the west of London and a single route from the
south coast. The remaining one third demand was being supplied by five power
stations, including Kingsnorth and West Thurrock in Essex.
These remaining circuits were heavily loaded but not yet overloaded. Multiple
faults and auto re-close were still taking place along the south coast in Kent and
Sussex and in the London Area.
At this stage, the Senior National Control Engineer issued an amber warning to
indicate to all control staff throughout the country that there was a high risk of a
serious disturbance to the national grid. The whole system stood by for a
National Emergency.
This warning was justified when a few minutes later two further serious faults
occurred. The first was the simultaneous loss of all remaining circuits into
Dungeness on the south coast which forced both A and B power stations to shut
down with a complete loss of generation. The more serious event was the
simultaneous loss of all the remaining circuits into Kingsnorth Power Station,
disconnecting it from the grid with a loss of 900MW of generation and the
further loss of critical circuits into the London Area.
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Having already used the full system reserve some 30 minutes earlier, the only
action available for the National Control Engineers was to shed demand. Two
stages of voltage reduction were immediately ordered to Thames North Area
Control (St Albans) and Thames South Area Control (East Grinstead) to be applied
to London Area. By this time, the cumulative loss of generation and infeed from
France totalled 3000 MW (half the night time consumer demand) making the
situation critical, with two of the three remaining circuits into London seriously
overloaded.
The National Control Engineer instructed limited load disconnection in London in
an attempt to reduce the overload. At the same time, Control Engineers in St
Albans Control and East Grinstead Control were attempting to restore the faulted
circuits from the Midlands and South West into London. However, with the
appalling weather conditions, and despite their best efforts, circuits were faulting
as fast as they were being restored.

Schematic Diagram of
South East England Grid
Shows 400kV and 275 kV
overhead and cable
circuits lost due to high
winds and damage at
04.24hrs
Friday 16 October 1987
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As the faults continued along the south coast and in the London area, overload
voltage alarms were operating in many places and further load disconnection
was instructed.
Ealing transformer on the West London route and the associated 275kV cable
had now been overloaded for a significant period and, in order to prevent
permanent damage, it was switched out of service. In the two hours since the
incident began there had been approximately 100 circuit faults (about a third of
the annual number of serious faults) and only two of the five major circuits into
the South East remained in service.
At 04.24hrs, both the
West London circuit and
the South Coast circuit
were severely overloaded
and automatically
disconnected. This
caused the whole of the
London area and part of
the South East to
disconnect from the main
grid system and led to
widespread black-outs.
The only remaining
power station within the
area, West Thurrock in Essex, was by that time dangerously overloaded and
triggered an emergency shut down to save the plant from serious damage. 3500
MW of consumer demand was lost, 1/7 of the national overnight demand, and
some five million customers were without electricity. It was also a major set-back
for National Control as all remote system frequency metering was lost, resulting
in National Control being unable to operate effectively.
The situation was now critical as the path of the storm was unknown and further
disruption was anticipated to other areas in the country, with a high risk of the
network becoming unstable and cascading to a total collapse.

The fight back
Emergency procedures were immediately implemented to delegate control of the
system from National Control to specific Area Control Centres. In this instance,
control of the remaining power stations in the rest of the country was delegated
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to Leeds Area Control Centre and control of pump storage plant at Dinorwig and
Ffestiniog to Manchester Area Control for frequency regulation. This left
National Control and the two South East Controls at St Albans and East
Grinstead to deal with the immediate crisis.

Frequency oscillations during the storm
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At 05.39hrs, the wind velocity of 59mph was recorded at Heathrow Airport and
in excess of 62mph on the south coast, where there were reports of roads and
railway lines blocked by fallen trees, causing substantial damage and creating
considerable disruption.
Over the next two and a half hours, ten attempts were made to restore the
South East route before a report was received of a sheet of polythene wrapped
around the line insulators near Kingsnorth in Kent. More attempts were made
to restore the North London route but problems at Waltham Cross prevented
this. Seventeen attempts were made to restore the South Coast circuits before
a report of busbar damage at Dungeness was received and attempts stopped.
Repeated attempts were made to restore a western route from Chessington but
were foiled by successive faults at the sub-station.
It was 06.00hrs before some supplies were restored, these being from Waltham
Cross after the arrival of a standby engineer at the sub-station. From this small
beginning, supplies to North London were progressively restored, but not before
repeated circuit faults had again shut down previously restored demand.
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The resort to Black Start at Kingsnorth
One of the notable events of the
night was the successful emergency
‘Black Start’ at Kingsnorth Power
Station. Kingsnorth was a 2000MW
plant situated close to Rochester in
Kent and consisted of 4x 500MW
Coal Fired Units and 4 x 25MW Gas
Turbines. (It has since been
decommissioned and demolished.)
Kingsnorth Power Station on the
banks of the River Medway

Here, Ken Mandle, Station Manager, Kingsnorth takes up the story…
“On 16 October 1987 the infamous hurricane arrived in the very early hours with
little warning - thanks to the BBC! I was wakened at home at around 3am by
the high winds and part of the garage roof flying down the garden. Realising
there may be potential problems for the plant, I phoned the Station to hear
about the situation and decided to go into work.
Before leaving home, I was firmly ordered to go down to the stables to check the
horses were safe!!! Get your priorities right! However, the 50-minute journey to
the Station took nearly 2 hours, what with having to leave the car to remove
branches of trees from the blocked roads.
Kingsnorth had three of its 500mw units scheduled to run through the night. The
units were connected directly to the 400kv system with a connection to the
132kv system via an interconnecting transformer. Those units would have been
generating between 350MW-450MW each that night as weather conditions
were bad. The fourth 500mw unit, due to its marginal fuel cost, was on standby
and due to come back in the early morning to join the other three units.
At around midnight the winds were so strong that much of the grid was falling
apart. This included the three main 400kv lines into Kingsnorth from both the
south and into London, all of which eventually tripped. As a result, all three
running units also tripped leaving the station, in effect, dead with no outside
connections. With the prevailing weather conditions even the noise of the boiler
safety valves lifting as the units tripped was lost.
We had batteries to keep emergency systems running including oil pumps.
However, these had limited capacity and we needed to start the diesel generator
within minutes to ensure essential services were maintained and batteries
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remained charged. Here we were with a dead station and a serious risk of major
damage to the plant. Everything depended on the diesel starting first attempt
off a single 12v car battery.
The diesel generator, down in the depths of the station, was tested each week
and on this occasion started first time. However, starting the systems
surrounding it was difficult with only emergency lighting available in the station,
and resulted in us having to poke around in the semi-dark with hand-held
torches. Once we had established the diesel generator, whose full load out-put
was only some 67.5kva, we turned our attention to start the first gas turbine out
of the four.
The problem here was that a gas turbine, which could be started with power
from the diesel generator, needed relatively stable conditions and the DC oil
pumps and batteries needed to be kept topped up. The diesel generator was
therefore connected to the Essential Services switchboard, which provided a
small station load. After stabilising conditions, we started the first gas turbine,
but it was very unstable at low loads.
Once we had the gas turbine running, we could stabilize the internal systems one
by one, which took around an hour. We could then get the second gas turbine
running and concentrate on the main units, having consulted National Control
that they wished a unit available as soon as possible. This was a difficult task as
the starting currents on the big motors of the main units could easily make the
gas turbine unstable and trip everything again. The process of starting the
station in this way is called ‘Black Start’, a process all stations with gas turbines
have dry runs on annually. But on this day, it was no test - it was happening for
real.
We had already charged up the low voltage side of the 400kv sub-station but
then had delays on the grid in moving further because the 400kv circuits to the
sub-station were still out of commission. At around 04.00hrs, the South East of
the country had lost all power but, while we were waiting for the lines to be
connected, we picked up that the local radio station was broadcasting. What we
had forgotten was a small power line went from the low voltage side of the
substation into the local area which provided them with a supply so they could
broadcast, but how many people could pick up the broadcast was uncertain.
What we were now doing was providing some local demand from the substation
supply of only about 2-3 MW. We were operating as an island system controlling
the frequency and voltage at way below the minimum safe output of the turbine
unit.
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This became difficult as a hot turbine at a low load has problems with turbine
differential expansion. Luckily, we were able to manage this but running a
500MW unit at near zero load was always likely to be challenging. Eventually we
linked up with Grain Power Station some 8 miles away and, linked together, we
were able to safely energise an overhead line into London and, following this,
progressively bring the remaining 400kv lines back with the main generating
units.
Besides dealing with the plant problems, we did suffer with staffing problems
due to staff either not being able to get in due to multiple blocked roads or
reluctant to leave their homes due to extensive damage to roofs etc. Several
members of the operational staff due to finish their shifts at 7am had to stay on
several hours whilst we managed to get people in or we found cover
replacements. Day maintenance likewise suffered badly from staff not able to
reach the Station.
We had quite a bit of random damage in and around the station site itself due to
flying debris and had to shut down the coal operation on the jetty for safety
reasons.
The whole episode was a challenging experience under great pressure and tested
our detailed knowledge of the complex workings within the plant. Being faced
with a major catastrophe, they say, is the “mother of invention”. Well, it may
have felt like it at times, but we did not fail. I wonder sometimes if the local
broadcasting station was ever aware that they were being supplied by just this
one power station on their own.”

Ken Mandle
The road to recovery
The establishment of this small power island, with the generators at Kingsnorth
and Grain connected together, made it possible to restore some limited supplies
to the Medway towns in Kent and provided a springboard to synchronise back
into the main London network, which in turn allowed the further restoration of
supplies in North and Central London. However, the ability to restore demand
was limited owing to the dislocation suffered by the Area Board distribution
systems.
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By now the storm was moving away and restoration of circuits and supplies in
the South and East London were taking place. At 08.00hrs, reports were being
received that the centre of intense depression had reached the North Sea,
tracking across Buckinghamshire, Cambridgeshire to the east with strongest
winds in the south easterly quadrant.
By 10.30hrs, all super-grid sub-stations had been partially or fully restored,
albeit at much reduced security. Much damage was done to over-head
transmission lines and insulator strings, many of which remained out of service.
Switchgear operations were way above the recommended level between
inspections. Transformers were over stressed and needing inspection and repair.
Nevertheless, supplies were provided and local demand restored as fast as
possible.

John Chamberlin, Transmission Area Engineer, recalls the impact in
the field…
“I remember getting the call at about 04:00hrs to say that the network was at
risk and could I get into Bolney. I did try but was cut off by fallen trees and
finally got on site at about 09:30hrs, having armed myself with a chainsaw. I
didn’t get back home for about 24 hours!
I surveyed the 400kv line from Bolney to Lovedean in a helicopter with the overhead line foreman later in the morning. The devastation was unbelievable. The
network kept tripping out because of contamination with tree resin and salt. In
addition, the jumpers on the angle towers had been blown onto the tower bodies
causing earth faults. We adopted a strategy of live washing insulation at both
Bolney and Ninfield using de-mineralised water from Brighton power station.
The main impact was on the distribution network and South Eastern Electricity
Board set up a co-ordination centre at Bolney to carry out restoration of supplies.
They called in resources from all over the country to work on the 132kv and
distribution networks, restoring supplies to customers. I think the last customers
were re-connected after about 10 to 14 days.”
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Demand Lost

The effects on customers of the blackout can be seen from the graph on the
next page. This shows the normal potential customer demand and the actual
demand met in London and the South East on 16 October 1987. As you can see,
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there was a stepchange at 04:24hrs when the system collapsed. This caused an
immediate loss of demand of 3500 MW as 5 million customers lost their
electricity supplies.

South and South East
England demand met
against potential demand
Friday 16 October 1987

Although some customers were being restored from 06.00hrs, the normally
increasing demands for electricity as the day began meant that the rate of
increase was greater than the rate of restoration, giving rise to a maximum
demand loss at breakfast time (08.00hrs) of 4500 MW. From this time onwards,
the restoration of the super-grid was well under way and all Area Electricity
Boards affected and CEGB staffs were working flat out to restore supplies to
customers. However, at the end of the day, some customers were still without
supplies due to the enormous damage sustained by Area Board distribution
networks. Assistance was offered and accepted from Northern and Midlands
CEGB Transmission Districts and Area Board Distribution staff to accelerate the
repair and re-connection of customers.

The Aftermath
All was not over yet. The effects of the salt pollution carried in from the sea and
deposited on electrical insulators on overhead circuits and substations continued
to affect the power stations and circuits adjacent to the Thames estuary and on
the south coast for several days. This caused limited and unwanted loss of
supplies and, in some cases, generation output from Thames-side power stations.
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Severe insulator pollution continued to result in circuit trips throughout Friday
and into the weekend 17-18 October, causing further losses of both demand and
generation. An extensive programme of substation water washing was
completed during the following week to restore circuits. It was not until three
weeks later that full system security standards were established.
Clearing up took much time and effort. Electricity supplies were gradually
restored using crews brought in from the North of England that had escaped the
severe damage. Some rural areas were still without mains power several days
later.
In recovering from the storm, established
procedures were implemented and resources
mobilised to repair the damage. As Area
Boards had suffered so badly from the storm,
the CEGB sent staff to assist in their repair
programme and restoration of supplies.
Looking back at events, although the national
grid was badly battered by the storm and
sustained an unprecedented number of faults,
supplies from the super-grid were restored
within a few hours - a tribute to the designers,
maintenance staff and operators of the grid
system.

A week after the event, Tony
provides an update to officials on
the measures the industry took to
restore power.

What the Papers said…
Turn to Appendix 1 on pages 26-27 for a flavour of how it played in the press the
next day!

A hurricane or not?
Many people, including the press, described the Great Storm as a hurricane, so it's
worthwhile to consider for a moment whether or not the storm was, in any sense,
deserving of that term.
In the Beaufort Scale of wind force, Hurricane Force 12 is defined as a wind speed
of 64 knots (73mph) or more, sustained over a period of at least 10 minutes.
Gusts, which are comparatively short-lived (but cause much of the destruction),
are not taken into account. By this definition, Hurricane Force winds occurred
locally but were not widespread.
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The highest hourly-mean speed recorded in the UK was 75 knots (86mph), at the
Royal Sovereign Lighthouse. Winds reached speeds of 56-63 knots (64-72mph)
in many coastal regions of south-east England. Inland, however, their strength
was considerably less. At the London Weather Centre, for example, the mean
wind speed did not exceed 44 knots (47-54mph). At Gatwick Airport, it never
exceeded 34 knots (39-46mph).
Comparisons of the October 1987 storm with previous severe storms were
inevitable. Even the oldest residents of the worst affected areas couldn't recall
winds so strong, or destruction on so great a scale.
•

The highest estimated wind speed reported was 119 knots (137mph) in a
gust soon after midnight at Quimper coastguard station on the coast of
Brittany (48° 02' N 4° 44' W)

•

The highest measured wind speed was a gust of 117 knots (135mph) at
00:30hrs GMT at Pointe du Roc (48° 51' N, 1° 37' W) near Granville,
Normandy

•

The strongest gust over the UK was 100 knots (115mph) at Shoreham on
the Sussex coast at 03:10hrs GMT, and gusts of more than 90 knots
(104mph) were recorded at several other coastal locations

•

Even well inland, gusts exceeded 80 knots (92mph): 82 knots (94mph) was
recorded at London Weather Centre at 02:50hrs GMT, and 86 knots
(99mph) at Gatwick Airport at 04:30hrs GMT. (The authorities closed the
airport.)

Once every 200 years
South-east of a line extending from Southampton through north London to
Great Yarmouth, gust speeds and mean wind speeds were as great as those
which can be expected to recur, on average, no more frequently than once in
200 years. So, comparison with the great storm of 1703 was justified. The
storm of 1987 was remarkable for its ferocity and affected much the same area
of the UK as its 1703 counterpart. (See Appendix 2 on pages 28-29 for a brief
account of this storm.)
Northern Scotland is considerably closer to the main storm tracks of the Atlantic
than South-East England, so storms as severe as October 1987 can be expected
far more frequently than once in 200 years. Over the Hebrides, Orkney and
Shetland, winds as strong as those which blew across South-East England in
October 1987 can be expected once every 30 to 40 years.
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Epilogue
Whatever you may call it, this was a huge effort by many people and credit must
go to:
• National and Area Grid Control Engineers working in “uncharted waters.”
• District Engineers and staff called out to work in appalling conditions.
• Power Station Managers and Staff for their quick reaction to every
changing condition including “Black Start.”
Sometimes life presents challenges which take us way beyond our comfort zone
and cause us to make decisions and take actions which in the cool light of day
would have been considered irrational and even dangerous. Often these are
moments when we believe others are at high risk of injury or even death and we
must respond in the only way we can, sometimes putting ourselves at risk to
save others. Too many people lost their lives during this terrible episode and I
can only hope that my response and that of others in the industry may have
helped to save some other lives. This was the ‘one in 200 years’ but we must be
prepared for the next time, which will certainly happen and will undoubtedly
throw new challenges to the power industry.
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What the Papers said…
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APPENDIX 2
The Great Storm of 16 November 1703
Ian Currie, editor of Weather Eye magazine, writes about the great
tempest of 26 November 1703, based on Daniel Defoe’s book ‘The Storm’
A series of low-pressure systems brought gales to the UK in November 1703. On the 26 27th November a very deep depression, with pressure thought to be lower than 950
Millibars, tracked across England and Wales. The storm caused widespread damage both
on land and at sea.
"No pen could describe it, nor tongue express it, nor thought conceive it unless by one in
the extremity of it". These were the writer Daniel Defoe's words after he had witnessed
what was arguably the greatest storm of all. From midnight until dawn a 'perfect
hurricane' raged across the south of England such that in the grey and feeble first light
"nobody could believe the hundredth part they saw".
Many thousands of trees lay strewn about and with good reason, for many buildings
were in ruins, their roofs missing or they had collapsed completely. Streets were deep in
fallen masonry, tiles and chimney stacks. Many thousands of trees lay strewn about as if
felled and trampled by a crazed giant, church steeples lay prostrate on the ground and
over 400 windmills were shattered.
A series of gales had swept Britain from the 19th November [Old Style Calendar]. Defoe
himself almost lost his life in a London street when a chimney plummeted to the ground
close to him.
The climax came on the night of the 26-27th November, probably as a result of a rapidly
deepening secondary low moving north east from South Wales to the Humber in the
circulation of a parent depression north of Scotland. A very intense pressure gradient
developed on its southern flank. Contemporary barometric readings from observers such
as the Reverend Derham FRS gave a reading of 973 millibars in south Essex but it may
have been below 950 millibars as it crossed the Midlands.
The storm struck first in the West Country and right in its path was the newly constructed
Eddystone Lighthouse. Its creator and builder Henry Winstanley was actually there in
residence, completing additions to the structure. Some weeks beforehand he had made
it known that he wished he could be on the reef in the greatest storm that ever blew
under the face of heaven so he would see what effect it would have on his building. He
did not have to wait long.
Across the country the booming roar of the wind became all pervading. Barns,
outhouses, sheds and tables, haystacks and even men and animals were whisked into the
air, no match for winds that were estimated to have exceeded over 120mph. Even such
well-built edifices as Westminster Abbey suffered greatly with the heavy lead on its roof
"rolled up like parchment and blown clear of the building". Near Moorfields a
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whole row of houses was levelled and many London churches, including St Mary
Aldernay and St. Michael’s, lost spires and towers.
The following day, Defoe saw 700 ships between Shadwell and Limehouse “most crushed
together" with one boat rammed up and over another. On the Isle of Wight spray from
the tumultuous seas covered fields with a snow like incrustation of salt rendering whole
pastures inedible to sheep and cattle. Thousands of trees toppled in the New Forest and,
back at Eddystone, after the storm had abated, visitors found not a stanchion of the
lighthouse remaining nor any trace of Winstanley.
Coastal towns such as Portsmouth "looked as if the enemy had sacked them and were
most miserably torn to pieces". So much water had been forced into the Severn estuary
that a huge flood inundated much of Bristol with water nearly three metres above
previous high tides.
At the time, Britain was engaged in the War of the Spanish Succession and three fleets
were assembled to aid the King of Spain against the French. Off Cowes and Portsmouth,
these mighty vessels lay at anchor along with attendant merchantmen and store ships.
In a veritable maelstrom brought about by the combined effects of hurricane force
winds, high tides and the turbulent nature of the waters confined between the Isle of
Wight and the mainland, ships were scattered and overwhelmed.
It is scarcely conceivable to imagine the appalling state of the sea and the terrifying
effects it brought about to the shipping at the mercy of the gale. Daylight revealed a
mass of stricken vessels in the Solent and Spithead.
It was even worse in the 'Downs', a four-mile-wide channel between the notorious
Goodwin Sands and Deal off the Kent coast. On that fateful night there were over 100
merchant ships and a number of naval vessels at anchor. By dawn many had been
smashed to pieces and 1500 seaman had lost their lives.
Overall the number killed ranged from 8,000 to 15,000 along the whole coastline and in
the North Sea, where some vessels were even blown to Sweden including Admiral Sir
Cloudesley Shovell's flagship “The Association”.
Even on land, fatalities amounted to over a hundred, including the Bishop of Bath and
Wells crushed by a falling chimney whilst he slept. So hard had the wind raged that
cattle refused to eat the brine encrusted grass even as far away as Cranbrook, Kent, 17
miles from the Channel.
There were those who profited from the event, none more so than the tilers, bricklayers
and glaziers whose wages trebled. Scarcely a house was spared any damage.
In London, Queen Anne herself had taken shelter in a cellar under St James Palace as
chimneys toppled and part of the roof collapsed. She was later to issue a proclamation
for a national day of fast on January 19th 1704 to pay respects to the privations and loss
of life suffered by her subjects.
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