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(95)
"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
for earlier time

(64)
E.ON couples the busbars

at Landesbergen

(66)
HV line Landesbergen-Wehrendorf

trips

(100)
Load redistributes
among other lines

(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
due to too high frequency

differences

(61)
E.ON assumes that coupling
the busbars at Landesbergen

would reduce current
by 80A

(74)
Pumps are turned off
and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf

increases by 100MW
to 1900 A

(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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(95)
"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
for earlier time

(64)
E.ON couples the busbars

at Landesbergen

(66)
HV line Landesbergen-Wehrendorf

trips

(100)
Load redistributes
among other lines

(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
due to too high frequency

differences

(61)
E.ON assumes that coupling
the busbars at Landesbergen

would reduce current
by 80A

(74)
Pumps are turned off
and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf

increases by 100MW
to 1900 A

(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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(95)
"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
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(64)
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trips

(100)
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(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
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differences
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E.ON assumes that coupling
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would reduce current
by 80A

(74)
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and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf
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(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
for earlier time

(64)
E.ON couples the busbars

at Landesbergen

(66)
HV line Landesbergen-Wehrendorf

trips

(100)
Load redistributes
among other lines

(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
due to too high frequency

differences

(61)
E.ON assumes that coupling
the busbars at Landesbergen

would reduce current
by 80A

(74)
Pumps are turned off
and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf

increases by 100MW
to 1900 A

(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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(95)
"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
for earlier time

(64)
E.ON couples the busbars

at Landesbergen

(66)
HV line Landesbergen-Wehrendorf

trips

(100)
Load redistributes
among other lines

(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
due to too high frequency

differences

(61)
E.ON assumes that coupling
the busbars at Landesbergen

would reduce current
by 80A

(74)
Pumps are turned off
and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf

increases by 100MW
to 1900 A

(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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(95)
"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
for earlier time

(64)
E.ON couples the busbars

at Landesbergen

(66)
HV line Landesbergen-Wehrendorf

trips

(100)
Load redistributes
among other lines

(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
due to too high frequency

differences

(61)
E.ON assumes that coupling
the busbars at Landesbergen

would reduce current
by 80A

(74)
Pumps are turned off
and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf

increases by 100MW
to 1900 A

(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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"Norwegian Pearl"

cruise ship is too tall
to pass safely under

the live HV line Conneforde-Diele

(41)
E.ON switches off HV
line Conneforde Diele

(99)
TenneT performs load

flow calculations

(81)
TenneT assumes its

grid to be secure

(22)
E.ON does not notify

RWE and TenneT of earlier
shutdown time until
04-nov-2006 1800h

(93)
Load flows for the day
cannot be changed to
take earlier shutdown

into account

(65)
E.ON does not co-ordinate

busbar-coupling at
Landesbergen with

RWE

(62)
E.ON decides to couple

the busbars at Landesbergen

(87)
Insufficient technical

facililties at E.ON
control centre

(88)
No automatic N-1 calculations

at E.ON control centre

(101)
E.ON uses a limit of

2550A for line Landesbergen-Wehrendorf

(83)
E.ON and RWE use different

limit values at their
respective ands of

line Wehrendorf - Landesbergen

(20)
E.ON expects lower

load on cross-boundary
line at earlier time

(18)
E.ON considers earlier

time as more favourable

(89)
E.ON leaves N-1 calculations

to their dispatchers'
discretion

(63)
E.ON does not perform
load flow calculations

to check for N-1 criterion

(90)
Wind turbines automatically

disconnect from the
grid

(91)
Frequency in north-eastern

part drops further

(21)
E.ON does not perform

simulation or N-1-calculations
for earlier time

(64)
E.ON couples the busbars

at Landesbergen

(66)
HV line Landesbergen-Wehrendorf

trips

(100)
Load redistributes
among other lines

(70)
Frequency in the south-eastern

part drops to around
49.8 Hz

(72)
Grid cannot be reconnected
due to too high frequency

differences

(61)
E.ON assumes that coupling
the busbars at Landesbergen

would reduce current
by 80A

(74)
Pumps are turned off
and consumers have

to be cut off in a controlled
manner

(78)
15 Million people in

Europe are cut off from
electricity supply

(102)
Additional generators
have to be started and
connected to the grid.

(52)
Load at substation

Wehrendorf is close
to limit (1795A)

(25)
Changing of power flows

are forbidden after
end of auction

(97)
Current on line Landesbergen-Wehrendorf

exceeds limit at RWE
side

(42)
Load flow redistributes

among other lines

(77)
Too little power generation
and too much consumption

in eastern parts

(71)
Frequency in north-eastern

part drops to around
49Hz and slowly rises
back to around 49.6Hz

(80)
TenneT gives agreement
to shutdown of HV line

Conneforde-Diele

(58)
Current on line Landesbergen-Wehrendorf

exceeds warning value
of 1800A

(59)
RWE calls E.ON to request

urgent intervention
to restore safe operation

(36)
E.ON assumes that N-1

criterion is met

(94)
Current on HV line Landesbergen-Wehrendorf

increases by 67A

(84)
E.ON realises very

late that line Landesbergen
- Wehrendorf is about

to trip

(92)
Decentral Generation

units are not controlled
from control centres

(34)
E.ON performs an empirical

evaluation of grid
situation

(33)
E.ON does not find violation

of limit values

(35)
E.ON does not perform
numerical computations

of the load situation

(67)
Several other lines
are automatically

shut down in quick succession

(68)
European transmission
grid is split into three

parts

(23)
E.ON's DACF for 04-nov-2006

does not contain the
pre-scheduled shutdown

(57)
Load on line Landesbergen-Wehrendorf

increases by 100MW
to 1900 A

(96)
"Norwegian Pearl"

cruise ship is scheduled
to pass under HV line

Conneforde-Diele

(40)
RWE performs load flow

calculation and N-1
analysis of situation

with Conneford-Diele
line turned off

(38)
RWE assumes its grid

to be secure

(39)
RWE gives agreement
to shutdown of HV line

Conneforde-Diele

(76)
Too much power generation
and too little consumption

in western part

(98)
RWE uses a limit of 2100A

for line Landesbergen-Wehrendorf

(60)
E.ON performs an empirical
assessment of the situation

(69)
Frequency in the western

part rises to 50.4Hz

(79)
Uneven distribution
of power generation
and consumption in

European grid

(17)
Meyerwerft requests

to bring shutdown forward
by 3 hours to 4 Nov 2200h

from E.ON

(19)
E.ON expects higher

load and less wind feed-in
at earlier time

(86)
Insufficient specification

of N-1 criterion in
Operations Handbook

(85)
Insufficient communication

and co-ordination
between carriers
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