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What do we do?

Timescales Frequency
Demand « Within day « 3 x daily

« Day ahead « 3 x daily

« 2DA & 7TDA « Daily

* 13 Weeks ahead
» 2-52 Weeks ahead

Daily

Quarterly or as per needs

Wind Power

Metered & Non-metered « Within day — 14 days ahead + 8 x daily
Solar Power

Embedded (Non-metered) « Within day — 14 days ahead * 24 x daily
GSP Demand « Within day — 14 days ahead * 6 x daily
Reactive power (MVar) « Within day — 13 days ahead  Daily

« 2DA - 13 Weeks ahead  Dalily

Transmission Losses » Retrospective * Monthly NESO L=
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Demand concept "

National Demand

- Total GB generation requirement to supply the +

customer demand

Power Station
Demand

- Sum of metered generation, excludes station load,
pump storage pumping and interconnector exports

Transmission

System Demand

National Electricity Transmission System Demand

- Total demand to be met by the transmission I
network

- Meets the total GB customers demand plus the +
additional generation required to meet station load,
pump storage pumping and interconnector exports Pumped Storage
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Demand drivers

There are a significant number of drivers of uncertainty which are considered when forecasting demand:

Time of Year Day of Week

School Holidays Embed\?veircll dSOIar & Other Embedded

Generation

Economic outlook /
Lockdowns DSR (DFS) cost (I)f Ii\l/Jing

Commercial forecasts
of market activity
(CfD)

Time of Use (ToU)
Tariffs

Bank Holidays &
Special Events

Local Constraint

Market (LCM)
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Insights

Virtual Demand (MW)
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Virtual Demand (MW)

Insights ......
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Weather

One of the most significant drivers of uncertainty
Crucial input to demand and renewable generation forecasts

Weather driven generation capacity in GB:
« 26.6 GW metered wind (Registered Capacity)
« 22.5 GW Operational Capacity of metered wind
« 6.6 GW of non-metered wind
« 17.2 GW of non-metered solar
« 0.3 GW of metered solar oo oo o e e oy 202023

Maminal forecast start: 01/10/22
Unweighted mean

Mo 0% li0.20% [z0.30% []30.40% [ |40.60% [ J60.70% [J70.e0% [llec.sow [le0.100%

Weather forecast used:
e D-0to D-14: weather forecast
« D-15 and Beyond: seasonal average weather

We receive weather forecasts: (one supplier)
« for >250 locations
 every 3 hours
» for the next 14 days
e at 1 hour resolution




Metered renewable generation

Metered (BMU) Generation: Metered generation connected to Distribution or Transmission Network (e.g.
solar, wind), that has an operational relationship with ESO.

20,000 { Wind Power Forecast - Probabilistic View for Next 5 Days! I — 2% carddence — 0% confdence
18,000 4
18,000 4
17,000 4
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14,000 R e el T e L e e e B, -
12,000 - | |
12,000 - ! ’ = | TSR
11.000 1 A B E H J K L M N o F
10,000 = L
o000 | Wind Power For¢cast
alouo | Great Britain Windpower Forecasts based on forecast timestamp: 18-SEP-2023 07:40:00
7.000 4 : Name BM Code  Country Area Max 18-SEP-2023 19-SEP-2023
B,000 o - S —— Y
5,000 A | Aberdeen Bay ABRBO-1 SCOTLAND ABERDEEN 95 45 44 12 37 35 Lyl 59 66 55
4000 Series "100% cdAuchrobert ABRTW-1  SCOTLAND CENTRAL 34 3 9 19 22 18 20 22 14 16
3000 4 Achlachan ACHLW-1 SCOTLAND  SSENW 10| 5 3 1 5 3 3 3 3 4
2000 4 A-Chruach ACHRW-1 SCOTLAND  ARGYLL 42 11 12 17 19 21 20 16 10 11
' Achany ACHYW-1 SCOTLAND  SSENW 38 8 2 1 25 7 4 5 4 16
1.000 4 Afton AFTOW-1 SCOTLAND AYRSHIRE 47 13 15 26 31 22| 27 30 25 20
0 T u Alries AIRSW-1 SCOTLAND DUMFRIES GA 35 4 g 19 18 17 16 15 14 14
q g 8 8 8 g ] 3 3 8 8 8 8 g
] A & & i = 8 & b & z 2 g8 2 |Aikengall 1 AKGLW-1  SCOTLAND  LOTHIAN 45| 12 20 36 37 34 37 35 25 18
o - - ™ i - - ™ 0 Aikengall 2 AKGLW-2  SCOTLAND LOTHIAN 59| 16 26 46 a7 43 47 44 32 24
I('l":l E § Aikengall 3 AKGLW-3 SCOTLAMD  LOTHIAM 81 16 28 61 63 56 63 58 37 26
2 - L] An Suidhe ANSUW-1 SCOTLAMND  ARGYLL 17| 2 2 6 6 4| G G 3 3
Arecleoch ARCHW-1 SCOTLAND  AYRSHIRE 104 19 M 57 58 G0 G0 43 36 36
Andershaw ASHWW-1 SCOTLAND CEMNTRAL 36| 5] 12 15 20 17 20 21 12 15
Assel Valley ASLVW-1 SCOTLAND AYRSHIRE 25 7 11 18 18 18 18 14 12 12
Baillie BABAW-1 SCOTLAND  SSENW 52| 27 18 8 26 14 16 17 17 21
Bad A Cheo BDCHW-1 SCOTLAND  SSENW 22] 14 9 4 13 7| 8 9 9 11
Beatrice 1 BEATO-1 SCOTLAND  SSENW 104 73 66 42 76 73 33 a7 86 G9
Beatrice 2 BEATO-2 SCOTLAND  SSENW 126) a3 85 58 a5 92 104 107 106 89
Beatrice 3 BEATO-3 SCOTLAND SSENW 137' 106 94 52 109 104 119 123 122 a9
Beatrice 4 BEATO-4 SCOTLAND  SSENW 168 104 90 46 108 103 126 133 132 96
Beinneun BEINW-1 SCOTLAND SSENW 109 15 15 20 33 33 36 35 32 25
Beinn Tharsuinn BETHW-1 SCOTLAND  SSENW 30| 8 L) 9 13 12| 13 13 13 12
Beinn Ghlas BGLAW-1 SCOTLAND  ARGYLL 9| 1 1 2 2 3 3 3 3 2
Bhlaraidh BHLAW-1 SCOTLAND  SSENW 108} 16 15 26 43 47 52 51 47 34
Blary Hill BLARW-1 SCOTLAND  ARGYLL as] 7 g 18 22 25 24 16 i} 7
N L O\ -
Note: Peak Metered Wind Outturn to date is 17.4GW, which includes the effects of operational actions (curtailment) g;;t'gnmﬂgggggtgr IT



Cut-off Modelling

19,000 1

M ean FO re CaSt (Wh ite | i n e) 20,000 4Wind Power Forecast - Probabilistic View for Next 5 Daysl
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- Cut-off values are included in the forecast

16,000 1

- The upper and lower edges of the dark blue

area, represents the 30th and 70™ percentile o)

- These translate to the Max & Min values
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18,000 yCapacity at risk of Cut-off!

Rlsk of cut-off (Work in progress)

16,000 -------mrmmmemeeee SRRSO SRR S W S W S U S W— —

15,000

- Working to give a more accurate certainty of

13,000 1

cut-off conditions i R B ] e e e e e R R
- To avoid the “cry-wolf’ condition )

- Forecasting precise values will remaining

5,000

H

4,000

challenging

2,000
1,000
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Unmetered Renewable Generation

Unmetered Generation: Unmetered generation connected to Distribution Network (e.g. solar, wind)

Virtual Demand: “Total’ energy demand in UK —_
ESO Demand forecast for 28 September-04 October 2022 I T
36000 s o= [TTTTTTTIT | i
34000 i AN e
it
32000 Demand type i 11 i A A AR
30000 __ National Demand (ND)
transmission connected
E 28000 generation requirement within GB
=
— 26000 == ND + est. of PV & wind
2 at Distribution network
©
g 24000
0 22000 N Renewable type
20000 M Distributed_PV
Distributed_Wind
18000
16000
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Date NESO Lz
enoiney, [



1000

Wind Availability

Wind availability could be between 0.5GW to 20GW.
Friday 8" Sept 2023 recorded only ~100MW across GB i.e. almost zero

Average load factor of wind generation is around 40%

B wind forecast 24 - 28 Nowv 2022
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Wind Generation Capacity

Capacity Categary
0.0 B eu
100.0 M EvizED ¢ _ _ )
00,0 . Wind Capacity Total in MW
2200 Country Category
- ENGLAND  BMU I S, 421
‘ EMBED I 2,334
SCOTLAND  BMU I . 252
@ EMBED . 1923
WALES BMU I 1565
EMEED e
0 500 1000 0 0 0 O 3500 4000 4500 5000 5500 0 0
Capacity
Category
B smu
[ emezeED
f
>
.f>
\""\.f\
L~ ° : - - - .
%0 @ Current Wind Registered Capacity:
: et
Ireland

"¢ Metered wind: 25.6 GW
"‘ : Unmetered wind: 6.6 GW
L ;

National Energy s
System Operator



Solar Generation Capacity

Current Solar Capacity:
Unmetered solar: 17.2 GW

e Entire GB solar fleet is unmetered (almost), this means: Metered solar: 0.3 GW

e do not provide metering to the ESO,;

e do not participate in the BM.

e variable generation, depending on local weather conditions
e suppresses National Demand and network demands

e Capacities & locations found from DESNZ (BEIS) / Subsidy | b
/ Public databases. Approx. half is domestic solar! i

e Solar output is an estimation, +/- 10% error, using data
from PV Live/Sheffield University Collaboration

NESO L=

Note: Ten industrial-scale solar farms (>50MW each) are now registered as BMUs (3’ 600MW - metered), although only four currently operational. National Energy IT
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Regional PV _Live in action

2017-10-16 06:30:00

2wt
%

- 3 The
’ > University
ge Q&/‘@ glflefﬁeld.
Sat24.com - 08:00 CET / 06:00 UTC ’
NESO L=
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Regulatory Incentives

—®— Outturn MAE (Mean Absolute Error) MW
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Operational challenges with large
renewable volumes

Weather forecast quality

2017-10-16 06:30:00 Reduced Inertia
%éyz [y —r——— -
g

Rapidly changing flows

Model & Systems development
Sat24.com - 08:00 CET / 06:00 UTC

20,000 Wind Power Forecast - Probabilistic View for Next 5§ Days
19,000
18000
17,000
15000

Market influences (CfD) e

Aggregate output of wind generating ‘units de-synched over 28/ 29 December 2022 due to negative prices 12000

12,000

]

GB metered wind forecast (not including embedded)

I - 1000
W Physical Notification : ===Metered Volume :auoo
000
8000

High Speed Shutdown

i i -off| = 7000
ljggg Lapacity at risk of Cut-off E Operability Challenge o s
L e e M S 1 Loss of 2.566W (larger than Bradwell s _
15,000 k-] nuclear plant) in nd one hour due c Ok . ’ W oo
14,000 2 to:negative pricin; = i .
13,000 = ® ‘ o )
ot ~[Plot Aveal. 2 Situation ¥
10,000 E 1) Very low DA prices meapt limited T T
9,000 g - thermal:generation self-dispatched ubsidy distort
5,000 £ 2) CfD Wind (AR2).expected to suddenly 5 33
7,000 E drop off the system due to:.negative S-UK realisation 32
6,000 2 pricing rule ESO Action 3 Apr 27 Apr 28 A
5,000 i Large volumes of CCGT, coal and
2000 ESO Action 1 biomass turned on in the BM to Datetime (UTC)
2333 ESO'required to hold additional provide AS
fuuu response to mitigate expected drop-off ‘

\

06:00 12:00 18:00 00:00 06:00 12:00 18:00

28 Dec 2022
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. . . . i . National Energy
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