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Overview
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Introduction

Whatar e fiBal ancing Serviceso?

El ect r i c istorgdirclage quantitiese so we need to find ways to match supply with
demand. Thatés part of National Gridbés role. We call

We sometimes use balancing for other reasons, too, such as a sudden surge in demand during a
televised sporting event, or if a power station suddenly stops generating because of a technical
problem.

To help us with balancing, we buy in (primgcure) servi
serviceso. We use themsyot &gmepot hdgtrdapmiesniomg i n
economical and coordinated way. And that means everyone can get a steady flow of electricity.

For more detail about balancing, have a look at , and then Balancing

services.

Why do we need this report?

We publish many statements and market reports about how we procure and use balancing
services. Youdl I f i nwwwinht®sagrideso.camy undenBalancisgi t e a't
Services, then

We al so want to give more details abtoodas whey Wwal ancin
produce a monthly summary inthe formof t hi s report, SO everyone can sec¢
What s in the report?

This report shows the costs associated with balancing the system in order to keep electricity
flowing steadily in January 2021.

The report presents balancing costs in these main sections:

T services wedve procured through the Balancing Mechs:a

o
<
@D

services we procured through trading.

o
<
@D

procured through ancillary services.

1
1 services we
1 p rt@0uransadtioish r ough SO

services webd

o
<
0]

The report also presents information on all the balancing services supplied to National Grid. It uses
charts and tables to show:

T which balancing services webve used in the month

i the volume for each service, month by month in megawatt hours (MWh) unless otherwise
stated.

i the cost for each service, month by month in pounds sterling (£ million) usually to two decimal
places.

We base the information on data we had when we published the report, to give an idea of what

wedve done in the motopddiedinfivmation tatareon. If tmat lsappgns, we

dondt publish a revised version for the month. But w
latest information when we publish the report for the following month.
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Balancing Costs categories included in this report
We use market arrangements or bilateral contracts to manage:
Energy Imbalance

Operating Reserve

STOR

Constraints

Negative Reserve

Fast Reserve

Response

Other Reserve

Reactive

Black Start

Other

= =4 4 =4 4 A -4 A A -5 -3

You can read more about our procurement guidelines on our web site at
www.nationalgrideso.com, under Balancing Services, then

What are ABal ancing M@rdBalancisgno ( BM) a
Mechani smo (NBM) providers?

Because electricity cannot be stored, it needs to be generated at the time of demand. One of the

tools National Grid uses to achieve the balancing act between electricity supply and demand at
justtherighttimei s cal l ed fAbal anci ng bognghbna selirgof@ner@gyBoy) . 1t i s
National Grid Electricity Control Centre.

When an electricity generator, such as a power station or large wind farm, connects to the grid, we

register it as asmbahanoi (@MegchanBMU is used as a u
is the smallest grouping of plant or equipment that we can meter separately; therefore, a single

generator might register as more than one BMU. Suppliers with BMUs are referred to as BM

Suppliers.

When National Grid predicts that there will be a discrepancy between the amount of electricity
produced and that whic h ~ wi | | be in demand during a certain time

6offerdéd from a BMU to eithoatrdenmand).ease or decrease ge

In some instances, National Grid also uses balancing services supplied by companies not

registered as BMUs. Those suppliers tend to be smaller generators, for example small wind farm

with two or three turbines or a small conventional-freduni t . We <cal | t-aasceng suppl i er
me ¢ h ani s-BM)syppliers) and traditionally it has not been possible to change their output or

usage within the BM timescales.
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What we donodot include in the report
There are some det ashhesebdcduset we candt publ

i Contracts with suppliers of balancing services include confidentiality agreements.

i Data aboutsometypesof bal ancing services aren6t al ways avai

1 We have removed the BSUo0S forecast from the MBSS and created a separate BSU0S report
which is published on our website. The benefit of doing this is that we can publish the BSUoS
outturn and forecast sooner. The See Market Operations and Data, Forecast Volumes and
Cost, Monthly BSU0S Forecast.

Information on bid and offer acceptances is in our Balancing Principles Statement at
www.nationalgrideso.com, under Balancing Services, then
More information is available from the Balancing Mechanism Reporting Service (BMRS) at
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Overview of Balancing Costs

This section provides an overview of balancing costs we have incurred in .

The total spent to balance the system for the month is £144.69 m. This is the total cost charged to
generators and suppliers through BSU0S. You can find a copy of our monthly BSU0S report on
our website at . Look under Balancing data, . The
figures in this report may differ to those in the BSU0S report due to updated data since the
publication of the BSUOS report.

The cost is broken down to £97.65 m spent in the Balancing Mechanism, £8.30 m spent on
Trades, £41.75 m spent on Ancillary Services,-£0.70 m spent on SO-to-SO transactions, and -
£2.30 m for system losses, non-delivery, and reconciliation costs.

Total balancing costs (Em)

Other, -£2.30, -2%

SGOto-SQ -£0.70, 0%

. . B Balancing Mechanism
Ancillary Service:

£41.75, 28% B Trades

W Ancillary Services
m SO-to-SO

Balancing Mechanism ™ Other
£97.65, 65%

Trades £8.30,5

Figure 1
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Total Balancing Services

The following graph shows the total balancing expenditure of £144.69 m for the month broken
down by balancing cost category in pounds sterling (£ million).

Total balancing cost by category

250.00
200.00
150.00
§
100.00 -
50.00 -
0.00 -
Apr-20 May-20  Jun-20 Jul-20 Aug-20  Sep-20  Oct-20 Nov-20 Dec-20 Jan-21 Feb-21  Mar-21
Apr-20 | May-20 | Jun-20 Jul-20 Aug-20 | Sep-20 | Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21
Minor Components 6.57 5.39 4.04 1.80 2.63 1.85 3.45 1.17 0.97 2.55
Black Start 3.83 3.84 4.92 3.71 3.76 9.68 7.66 793 4.47 8.05
Reactive 6.34 5.84 483 4.65 451 4.13 4.47 5.33 5.86 5.09
" Other Reserve 1.90 2.63 1.83 2.46 1.90 1.94 1.57 1.62 1.47 1.19
M Response 13.26 8.69 7.00 8.13 7.21 8.21 12.64 14.42 15.56 15.05
= Fast Reserve 7.39 7.79 8.75 7.06 8.45 9.67 8.91 10.52 10.98 11.51
B Negative Reserve 0.58 0.62 0.22 0.17 0.50 0.55 0.52 0.35 0.28 0.05
Constrained Sterilised HR 10.71 15.68 18.90 12.55 10.41 18.60 27.16 37.59 27.10 19.74
"W ROCOF 37.21 41.50 37.16 31.11 3291 28.63 26.43 21.93 22.28 15.52
= Constraints - Ancillary 0.58 18.98 13.72 21.77 22.37 17.92 0.94 2.09 141 0.21
= Constraints - Scotland 4.06 2.12 4.16 6.45 10.83 13.93 11.79 9.55 7.48 341
M Constraints - Cheviot 1.09 15.04 0.38 0.38 0.52 7.84 5.40 0.39 10.87 0.31
M Constraints - E&W 12.85 13.73 20.25 27.30 0.91 3.82 13.98 67.19 2342 1.60
W STOR 2.36 3.92 3.41 3.14 273 2.66 3.13 3.80 4.10 3.28
= Operating Reserve 4.95 4.80 3.75 3.13 4.83 8.73 11.07 13.76 17.96 50.30
M Energy Imbalance 12.47 12.32 7.63 5.74 6.81 8.46 10.88 7.68 12.32 6.53
Figure 2
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The following graph shows the total balancing volume for the month, broken down by balancing
categories. For a more cohesive view of all the volumes utilised, please refer to individual
balancing categories in Section 3.

6,000,000

5,000,000

4,000,000

Volume (MWh)

1,000,000 -

3,000,000 1

2,000,000

0
Apr-20  May-20 Jun-20  Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21  Feb-21 Mar-21
-1,000,000

Apr-20 | May-20 | Jun-20 Jul-20 Aug-20 | Sep-20 | Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21
Minor Components -123,350| -37,485 | -46,435 | -180,022| -58,190 | -102,975| -174,065| -93,097 | -114,512| -153,703 0 0
" Response (Absolute- BM only) 101,006 | 67,474 55,105 | 103,743 | 70,271 | 127,789 | 141,899 | 150,257 | 172,751 | 191,948 0 0
" Fast Reserve (BM only) 20,892 | 20,505 | 27,105 | 20,630 | 26,245 | 21,548 | 19,881 | 25,601 | 20,993 | 16,286 0 0
" Negative Reserve -179,009| -117,323| -124,688| -93,295 | -87,938 | -44,624 | -93,963 | -48,778 | -26,560 | -10,001 0 0
H Constraint Margin Replacement,883,240 1,952,270 1,883,556 1,590,705 1,293,555 1,495,389 1,673,770 2,018,319 1,487,311 669,939 0 0
B Constraints 1,936,884 2,309,930 2,124,845 1,842,352 1,350,137 1,465,987 1,419,485 1,855,379 1,228,681 531,684 0 0
®STOR (BM only) 0 529 0 0 0 3,618 4,238 8,012 10,553 4,329 0 0
= Operating Reserve 747,253 | 692,829 | 775,747 | 665,843 | 646,830 | 781,930 | 912,871 1,017,929 867,767 | 600,249 0 0
= Energy Imbalance 161,945 | 254,260 | -1,941 39,239 74,090 72,914 39,913 | -25,268 | 113,579 | 57,771 0 0

Figure 3

Balancing Mechanism

This section provides a summary of costs incurred in the Balancing Mechanism for the reporting
month. Total cost for the month was £97.65 m. The chart and table show the costs incurred in, and
the volume used for each balancing category. For detail of the actions taken in the BM see
wietnissicdme

El exonods

B MR/S
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Total balancing cost by category, in pounds sterling (Em)

160.00

140.00

120.00

100.00

80.00

Cost (Em)

0.00 -

Apr-20 May-20  Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21  Feb-21 Mar-21

Apr-20 | May-20 | Jun-20 | Jul-20 | Aug-20 | Sep-20 | Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21
“BM - Minor Components  4.59 3.04 4.13 2.83 3.03 2.89 3.41 3.32 2.75 4.33
= BM - Response 2.20 151 1.25 1.76 1.14 2.15 3.23 3.58 3.43 2.98
BM - Fast Reserve 0.41 0.38 0.54 0.32 0.38 0.39 0.62 0.79 0.60 0.58
= BM - Negative Reserve 0.16 0.09 0.08 0.21 0.39 0.46 0.19 0.22 0.12 0.03
W BM - Constraints Scotland 5.07 3.11 5.68 7.74 13.02 18.99 16.99 15.38 12.51 6.45
M BM - Constraints Cheviot 1.49 17.12 0.53 0.51 0.60 10.74 7.91 0.86 17.24 1.35
= BM - Constraints E&W 34.60 43.37 50.15 50.59 20.63 23.96 43.34 10552 | 43.25 25.19
= BM - Constrained Margin  2.11 2.38 249 2.09 2.62 2.96 5.52 7.82 3.82 8.63
HBM - STOR 0.00 0.04 0.00 0.00 0.00 0.20 0.39 0.99 1.11 0.44
B BM - Operating Reserve| 2.82 2.99 1.13 0.97 1.70 2.06 4.64 5.15 12.67 40.98
M BM - Energy balancing 12.49 12.31 7.65 5.77 6.90 8.47 10.77 758 12.39 6.69

Figure 4

The graph below provides the summary of the volumes utilised in the Balancing Mechanism for the

reporting month.

| Monthly Balancing Services Summary 2020/21
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Balancing Mechanism volume, in megawatt hours MWh

4,000,000
3,500,000
3,000,000
2,500,000 -
]
g 2,000,000 -
)
€
= 1,500,000 -
o
>
1,000,000 -
500,000 -
0
Apr-20  May-20 Jun-20  Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
-500,000
Apr-20 | May-20 | Jun-20 | Jul-20 | Aug-20 | Sep-20| Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21
BM - Minor Components -122,849| -38,135 | -46,147 | -179,494| -56,041 | -101,844| -176,508| -94,140 | -112,170| -150,444 0 0
= BM - Response 101,006 | 67,474 | 55,105 | 103,743 | 70,271 | 127,789 | 141,899 | 150,257 | 172,751 191,948 0 0
BM - Fast Reserve 20,892 | 20,505 | 27,105 | 20,630 | 26,245 | 21548 | 19,881 | 25,601 | 20,993 | 16,286 0 0
" BM - Negative Reserve | -45873 | -16,883 | -24,648 | -32,792 | -15,986 | -13,481 | -9,440 -7,975 | -10,591| -8,501 0 0
" BM - Constraints Scotland 67,721 | 38,660 | 124,972 146,353 | 184,299 | 201,283| 157,118 158,790 117,164| 38,171 0 0
¥ BM - Constraints Cheviot 12,933 | 139,958 | 5,771 12,801 5171 | 104,576 | 62,484 4,000 | 122,503| 6,014 0 0
¥ BM - Constraints E&W | 1,856,230 2,131,312 1,994,102 1,683,198 1,156,039 1,160,127 1,199,883 1,692,589 989,014 | 487,499 0 0
B BM - Constrained Margin 676,470 | 600,654 | 708,116 | 547,734 | 527,051 | 602,586 | 676,862 | 815,178| 644,855| 327,964 0 0
®BM - STOR 0 529 0 0 0 3,618 4,238 8,012 10,553 4,329 0 0
® BM - Operating Reserve| 64,418 | 91,489 | 48,066 | 68,237 | 58,248 | 71,218 | 201,712 | 148,233 | 169,701| 258,035 0 0
B BM - Energy balancing | 162,446 | 254,837 | -1,653 39,767 | 76,812 | 72,989 | 37,065 | -27,023 | 115,207| 61,029 0 0
Figure 5

For Figure 5 and Figure 3, the volumes represented are defined below:

Category

Volume Definition

Comment

Energy Balancing
Operating Reserve
STOR

Constrained Margin
Constraints (all regions)
Negative Reserve

Fast Reserve
Response

Other

Net Volume
Gross Volume
Absolute Volume
Gross Volume
Absolute Volume
Gross Volume
Net Volume
Absolute Volume

Net Volume

Positive and Negative volumes
Positive volumes only

Positive and Negative volumes
Positive volumes only

Positive and Negative volumes
Negative volumes only
Positive and Negative volumes
Positive and Negative volumes

Positive and Negative volumes

| Monthly Balancing Services Summary 2020/21
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Trading

This section includes information about forward trading, including non-locational and BMU-specific
trading and pre-gate BMU transactions (PGBT).

We use three categories of trading:
i forward trading i negotiated bilateral contracts, which can be tailored to suit the parties' needs

1 power exchanges i electronic trade-matching systems, where participants enter the prices at
which theydédre prepared to buy or sell el ectricity

i energy balancing contracts i agreements for services that help us balance the system; we use
these mainly when a power plant stops working or produces less energy than expected.

Y o u 6 | morefdétail oh our website at . Look under Balancing services, and
then

Forward Trading

We sometimes buy or sell electricity (in advance of the balancing mechanism process), called
Aiforward tradingbo. I't hel ps usmbadsaheadef rdaltime. syst em an

The total cost of forward trading was: £8.30 m
The absolute volume of forward trades: 203,493 MWh

Forward trading cost, in pounds sterling (Em)
30.0

25.0

20.0

15.

10.

5. I
0.0

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
ESell Cost 244 228 209 126 191 171 156 133 147 7.3

HBuy Cost 2.4 1.7 4.2 6.5 3.1 5.9 21 25 5.0 1.0

Cost (Em)
o

o

o

Figure 6
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Forward trading volumes, in megawatt hours (MWh)

1,200,000
1,000,000
800,000
]
S 600,000
()
5
S 400,000
>
200,000 I
0
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
Apr-20  May-20 Jun-20 Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
B Sell Volume 826502.5778371.1802002.0416644.2537183.1405483.7 445318.9 352056.7 311074.0 150038.0
B Buy Volume 164805.0177907.0 244259.5509378.0 248423.0343137.0 194705.0270219.0 207977.553455.00
Figure 7
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Ancillary Services

We sometimes enter into extra contracts with suppliers to help us manage electricity grid issues.
We cal |AntiHdsaeg yi Serviceso sometime abbreviated to AS.
Ancillary Services in was £41.75 m.

A guide to the Ancillary Services we procure can be found on our website at
www.nationalgrideso.com. Look under Balancing services,

Summary of Ancillary Services cost, in pounds sterling (Em)

AS Miscellaneous Costs AS Mandatory Servic6.82,
0.25 1% 17%

AS Tendered Servi
22%

B AS Mandatory Service
B AS Commercial Service
I AS Tendered Service

B AS Miscellaneous Costs

AS Commercial Service
24.83 60%

Figure 8

The chart divides the costs into Amandatoryo, icomme
Tendered costs are attributed to our tendered services frameworks, for example Firm Frequency

Response, Fast Reserve and STOR. Mandatory costs are for Ancillary Services that participants

are required to provide under the Grid Code, or as part of their connection agreement, for example

reactive power, and some types of generator intertrip. Commercial services cover Ancillary

Service contracts that are not part of our tendered services frameworks, for example black start

costs, and demand turn-up services.
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Summary of Ancillary Services costs, in pounds sterling (Em)

60
50 . = .
40 -
£ 30 -
K
@
o
O 20 -
10
0 -
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
-10
Apr-20/May-20 Jun-20| Jul-20| Aug-20 Sep-20 Oct-20| Nov-20 Dec-20 Jan-21] Feb-21 Mar-21
= AS - Outstanding Liabilities0.13 | 0.21 | 0.10 | -0.05 | 0.09 | 0.09 | 0.03 | 0.03 | 0.03 | 0.25
AS - Other Ancillary Cost 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
" AS - SO-SO Costs 091 | 075 | 092 | 060 | 0.61 | 0.62 | 064 | 0.62 | 0.61 | 1.12
= AS - Constraints 0.58 | 18.98| 13.72| 21.77| 22.37| 17.92| 094 | 2.09 | 1.41 | 049
= AS - Reactive 635 | 585 | 483 | 466 | 451 | 414 | 448 | 537 | 592 | 5.29
B AS - Black Start 354 | 382 | 362 | 343 | 333 | 886 | 758 | 7.93 | 447 | 8.01
B AS - Other Reserves 190 | 263 | 1.83 | 246 | 190 | 194 | 157 | 162 | 147 | 1.19
®AS - STOR 236 | 388 | 341 | 314 | 273 | 246 | 275 | 280 | 299 | 257
B AS - Fast Reserves 6.98 | 741 | 821 | 6.74 | 8.07 | 9.27 | 859 | 9.77 | 10.38| 10.85
B AS - Response 11.06| 7.19 | 576 | 6.37 | 6.08 | 6.06 | 9.40 | 10.84| 12.14| 12.06
Figure 9

The leftthandc ol umn shows the type of service we are provid
explanations of these on our website at . Look under

Ancillary Services from non-BM providers

As referenced previously, there are a number of participants that are not registered to participate
in the BM but can provide Ancillary Services. Costs associated with these providers include
availability (or contract) costs and utilisation costs and are reported within the Ancillary Services
cost categories.

Non-BM participants currently provide the following services:
1 Frequency Response

i Short-term Operating Reserve (STOR)

i1 Fast Reserve

1 Demand Turn-Up (part of Other Reserve)

0AISMi scell aneousd costs relate to other Ancillary co
and costs associated with trading.
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Ancillary Services from Non-BM and BM providers, £ million

AS- Miscellaneous
0.00,0%

AS-SGSO

i 0,
providers 1.12, 3% AS- Non BM
providers 7.84,22%

m AS - Non BM providers
B AS - BM providers
W AS - SO-SO providers

B AS - Miscellaneous

Figure 10

Thereds more detail a b o-BM provitees orsoarwebsite @ s f r om by non
. Look under Balancing services, then

Ancillary Services costs from non-BM providers, in pounds sterling (Em)

9
8
7
é 6
T 5
@
% 4
o
© 3
2
1
0
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
Apr-20/May-20 Jun-20| Jul-20| Aug-20 Sep-20 Oct-20|Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
HNBM - Fast Reserve 109 | 080 | 133 | 0.83 | 190 | 261 | 246 | 3.63 | 3.63| 3.87 | 3.50
" NBM - Short-term operating reserve (STOR)72 | 3.12 | 2.64 | 242 | 199 | 1.77 | 217 | 207 | 223 | 1.80 | 1.87
= NBM - Frequency Response 267 | 272 | 247 | 284 | 264 | 200 | 186 151 | 218 | 217 | 184
Figure 11
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SO-SO Services

SO-SO0 services are provided by other System Operators, the costs will be negative if we receive
any revenue for providing balancing services to other System Operators.

The total amount we spent on SO-SO services in the month was £0.43 m.

BM and Ancillary Services costs from SO-SO providers, in pounds sterling (Em)

150

1.00

0.50

Cost £ million

0.00

May-20

Jun-20

Feb-21

Mar-21

-0.50
-1.00
Apr-20 | May-20 | Jun-20 | Jul-20 | Aug-20 | Sep-20 | Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21

AS - SO-SO Interconnector Capability (Commercia0).91 0.75 0.92 0.60 0.61 0.62 0.64 0.62 0.61 1.12
# SO-SO Constraints 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B SO-SO Invoked by External Parties -0.13 -0.02 -0.03 -0.06 -0.15 -0.30 -0.08 -0.59 -0.58 -0.54
¥ SO-SO Ramping 0.00 0.00 0.00 0.00 0.01 0.30 0.00 0.00 0.00 0.00
B SO-SO Footroom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
® SO-SO Constrained Margin 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B SO-SO Margin 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B SO-SO Energy Trades -0.02 0.00 -0.02 -0.02 -0.10 -0.02 0.12 0.10 -0.07 -0.16

Figure 12
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Balancing Categories

Energy Imbalance

Definition

Energy imbalance is the difference between the amount of energy generated in real time, the
amount of energy consumed during that same time, and the amount of energy sold ahead of the
generation time for that specific time period. The monthly energy imbalance cost can be negative

or positive depending whether the market was predominantly long or short. For further information

on energy imbalance see the Elexon website at

Energy Imbalance Volume and Expenditure

Energy Imbalance, in pounds sterling (Em)
14.00

12.00

10.00
8.00
6.0
4.0
2.0
0.00

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

Cost £ million
o

o

o

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
H Energy Imbalance12.47  12.32 7.63 574 6.81 845 10.88 7.68 1232 6.53

Figure 13
Energy Imbalance volume, in megawatt hours (MWh)

300,000
250,000
200,000
150,000

100,000

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 N-ZO Dec-20 Jan-21 Feb-21 Mar-21

Volume MWh

-50,000
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
B Energy Imbalancd61,945254,260 -1,941 39,239 74,090 72,914 39,913 -25,268113,579 57,771 - -

Figure 14
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Operating Reserve

Definition

This section covers Positive Reserve that is managed in the BM, through trades, or SO-SO
services. Positive Reserve is required to operate the transmission system securely and provides
the reserve energy required to meet the demand when there are shortfalls, due to demand
changes or generation breakdowns.

Operating Reserve Volume and Expenditure

The charts show the cost of managing Operating Reserve across the BM, trading and SO-SO
services. Constrained Operating Reserve is the additional cost of maintaining sufficient reserve
levels caused by system constraints. For example, the option to maintain Operating Reserve on
generation in one part of the network might be removed because of a system constraint that limits
the energy that can be exported from that area. This reduces the reserve options available and
potentially increases the cost.

Operating Reserve, in pounds sterling (Em)
60.0
50.0
40.0
30.0

20.0

Cost £ million

10.0

0_0-!-!-.II

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-200ct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
-10.0

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-200ct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
B SO-SO - Constrained Operating Reser0H0  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

B SO-SO - Operating Reserve 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00

B Trade - Constrained Operating Reserv®.01  0.05 0.05 0.29 0.38 1.25 0.39 0.20 044 0.13

H Trade - UTEV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

B Trade - Operating Reserve 0.01 -0.62 0.09 -0.22 0.14 243 051 058 102 057

HBM - Constrained Operating Reserve 2.11 2.38 249 209 262 296 552 7.82 382 8.63

® BM - Operating Reserve 282 299 113 097 170 206 464 515 12.67 40.98
Figure 15
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Positive Reserve volume, in megawatt hours MWh

1200000
1000000
s 800000
=
5]
2 600000
=
~ 400000
200000
0
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-200ct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-200ct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
B SO-SO - Constrained Operating Reserve - - - - - 405 289 480 - - -
B SO-SO - Operating Reserve - - - - - - - 423 234 - - -

B Trade - Constrained Operating Resen®&463 687 14,425 39,042 47,354 65,457 20,813 24,015 27,015 4,864 - -
H Trade - UTEV - - - - - - - - - R - B

u Trade - Operating Reserve 903 - 5,141 10,830 14,178 42,670 13,079 29,792 25,483 9,386 - -

m BM - Constrained Operating Reserves76,47(600,654708,11647,734627,051602,58676,86B15,178644,85827,964 - -

m BM - Operating Reserve 64,418 91,489 48,066 68,237 58,248 71,218201,712148,233169,701258,035 - -
Figure 16
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STOR

Definition

Short-term Operating Reserve (STOR) allows us to have extra power in reserve for when we need

it I't helps us meet extra demand at certain times o
generation.

The requirement for STOR is dependent upon the demand profile at any time. The STOR year
starts in May, and is split into six seasons, which specify the Availability Windows where STOR is
required each day.

National Grid aims to procure a minimum of 1800MW of STOR per year (subject to economics).
Forecasting demand is getting more difficult due to the growth of intermittent wind and solar
generation. STOR is therefore being increasingly used to ensure that imbalances on the system
can be managed

You can find more detail about STOR, and the timetable for future tenders, on our web site at
www.nationalgrideso.com. Look under Balancing services, and then

Paying for STOR

We procure short-term operating reserve (STOR) through competitive tendering three times a
year. To make sure we have enough STOR available through the year, we procure suppliers that
are both BM and no-BM participants.

We make two kinds of payments to suppliers:

i availability payments i these are what we pay to suppliers to be available to supply STOR to
us at certain times. Both BM and non-BM participants are paid for availability.

i utilisation payments i we pay non-BM participants these for using the STOR service.

We dondét make wutilisation payment wepaydorthaBthioughT OR as an
the BM bids and offers process. But wedve included i
amount wedve spent on STOR.

STOR Volume and Expenditure

The current reporting month falls in Season 14.5 and 14.6 of 2020/21. This season was available
for tenders in tender rounds 11 to 12 for long term tenders and tender rounds 34 to 39. A total of
2117 MW was accepted for Season 14.5. However, 51 MW of the contracted volume has ceased,
lowering the total to 2014 MW.

Table 1 shows t he ac tntuaatéd figuresfor fapuary 2021r n o) and co

STOR Volumes and Prices

Outturn Contracted
Volume weighted average availability price £4.67/MWh 3.68/MWh
Volume weighted average utilisation price N/A N/A
Megawatts available 1,865 MW 2,117 MW

Table 1
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The total amount we spent on the utilisation and availability for BM and non-BM STOR providers in

the month was:
1 £3.02m
That total cost breaks down into:
1 £1.22m to BM STOR prov

iders

I £1.80m to Non-BM STOR providers

The following number of providers tendered in for STOR for season 13.5:

i1 42 companies tendered. 39 companies had contracts accepted.

For further information, please see:

Total Non-BM and BM STOR cost, in pounds sterling (Em)

5
4
4
c 3 1
S
E 3
@K
Z 2
(@]
2 -
1
l -
0 +
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
-1
Apr-20| May-20 Jun-20| Jul-20 | Aug-20, Sep-20 Oct-20, Nov-20 Dec-20 Jan-21| Feb-21 Mar-21
B AS - NBM Season/Term Reconciliation (Tendered)13 | 0.65 | 0.37 | 0.06 | -0.01 | -0.11 | -0.03 | -0.04 | -0.03 | -0.25
" AS - BM Season/Term Reconciliation (Tenderedp.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
B AS - NBM STOR utilisation (Tendered) 0.11 | 0.12 | 0.02 | 0.00 | 0.00 | 0.00 | 0.22 | 0.06 | 0.23 | 0.04
W AS - NBM STOR availability (Tendered) 174 | 2.36 2.25 2.36 2.00 1.89 1.99 2.05 2.03 2.01
B AS - BM STOR (Tendered) 0.64 0.76 | 0.77 0.72 0.74 | 0.69 058 | 0.74 | 0.76 | 0.78
EBM - STOR 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 020 | 039 | 099 | 1.11 | 044
Figure 17
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Tendered STOR utilisation volume, in megawatt hours (MWh)
14,000

12,000

10,000

8,000

6,000

4,000 +

Volume MWh

2,000

0 -4
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

pr- ay- un- ul- ug- ep- ct- ov-. ec- an- eb- ar-
IA 20/May-20 Jun-20| Jul-20| Aug-20 Sep-2Q Oct-20| Nov-20 Dec-20 Jan-21| Feb-21 Mar-21
HAS - BM STOR utilisation (Tender4d3,148 3,945| 238 650 - 2,303| 3,511 7,793 | 10,900/ 4,158

HAS - NBM STOR utilisation (Tende“ezl,)lGG 2,387 | 469 16 1 - 1,465| 437 | 1,230 348

Figure 18

The total volume of STOR we used in the month was:
T 4,506 MWh

The graphs below show the volume of BM and non-BM STOR, which was made available to use in
window 1, window 2 and window 3.
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Average STOR availability volume, in megawatts (MW) i Window 1

2500

N EEERE -
1500
2
=
1000
500
0
Apr-19  May-19  Jun-19 Jul-19 Aug-19  Sep-19  Oct-19 Nov-19  Dec-19 Jan-20 Feb-20 Mar-20
Apr-19 | May-19 [ Jun-19 Jul-19 | Aug-19 | Sep-19| Oct-19 [ Nov-19 [ Dec-19 | Jan-20 [ Feb-20 | Mar-20
m Flexible Unavailability 75 80 80 81 83 88 96 99 102 107 0 0
= NBM Committed Unavailability 122 189 131 126 156 154 74 52 75 100
=BM Unavailability 9 5 12 109 33 306 242 63 16 22 0 0
= Flexible Rejected 0 0 0 0 0 0 0 0 0 0 0 0
= Flexible Accepted 32 18 18 17 15 23 62 145 142 137 0 0
= NBM Committed 678 608 666 671 641 632 667 599 576 551 0 0
H BM Availiability 1116 1114 1107 1010 1086 820 900 1108 1155 1149 0 0
Figure 19

The average availability of STOR for Window 1 in the month was:

1 1,838 MW
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STOR availability volume, in megawatts (MW) i Window 2

2500
2000
1500
=
=
1000
500
0
Apr-19  May-19  Jun-19 Jul-19  Aug-19  Sep-19  Oct-19  Nov-19 Dec-19 Jan-20 Feb-20 Mar-20
Apr-19 | May-19 | Jun-19 Jul-19 | Aug-19 | Sep-19| Oct-19 | Nov-19 [ Dec-19 [ Jan-20 [ Feb-20 | Mar-20
H Flexible Unavailability 82 88 86 88 88 95 112 183 210 220 0 0
“ NBM Committed Unavailability 153 211 157 148 163 142 68 80 127 151 0 0
= BM Unavailability 0 8 11 106 34 296 233 59 23 24 0 0
u Flexible Rejected 0 0 0 0 0 0 0 0 0 0 0 0
" Flexible Accepted 25 10 12 10 10 16 46 61 34 24 0 0
u NBM Committed 647 586 640 649 634 644 672 571 524 500 0 0
H BM Availiability 1125 1111 1108 1013 1086 830 909 1112 1148 1147 0 0

Figure 20

The average availability of STOR for Window 2 in the month was:
1 1,671 MW
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STOR availability volume, in megawatts (MW) 1 Window 3

2000
1800
1600
1400
1200
2
2 1000
800
600
400
200
0 T T T T T T T
Apr-19  May-19  Jun-19 Jul-19 Aug-19  Sep-19  Oct-19 Nov-19  Dec-19 Jan-20 Feb-20 Mar-20
Apr-19 | May-19 | Jun-19 Jul-19 Aug-19 | Sep-19| Oct-19 Nov-19 Dec-19 Jan-20 [ Feb-20 [ Mar-20
B Flexible Unavailability 12 67 74 76 40 0 0 0 0 0 0 0
= NBM Committed Unavailability 25 159 136 133 62 0 0 0 0 0 0 0
=BM Unavailability 0 0 11 89 28 0 0 0 0 0 0 0
= Flexible Rejected 0 0 0 0 0 0 0 0 0 0 0 0
" Flexible Accepted 1 9 11 9 2 0 0 0 0 0 0 0
= NBM Committed 81 458 555 561 272 0 0 0 0 0 0 0
B BM Availiability 149 866 959 886 442 0 0 0 0 0 0 0

Figure 21

Window 3 is only valid for Season 2 which runs from April to August.

The average availability of STOR for Window 3 in the month was:

1T 0OMW
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Other Reserves

Definition

This section includes the other contracted reserve services that help to offset the cost of managing
reserve in the BM.

Details of the reserve types presented here can be found on our website. Look for Balancing
services,
Paying for Other Reserves
Reserves in this section are paid for through commercial contracts, the demand turn-up service for
example has an annual tender round.
Other Reserves Volume and Expenditure
Other reserves cost, in pounds sterling (Em)
3.00
2.50

2.00
1

0.00 I I I I I I I I I I

Apr-20  May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

a1
o

Costin £ million
P
o
o

o
a
o

Apr-20  May-20 Jun-20  Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
m Hydro Optional Spin Pump (Commercial) 151 2.22 1.48 1.31 1.27 1.19 0.86 0.81 1.02 0.64

m Hydro Rapid Start And GT Fast Start UtiIisatioB 00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00

(Commercial)
B BM GT Fast Start Availability (Commerial) 0.37 0.39 0.34 0.38 0.37 0.32 0.29 0.37 0.41 0.41
B NBM Demand Turn Up (Commerical) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
W BM Power Potential (Commercial) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EBM Demand Turn Up (Commercial) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
mBM Warming (Commercial) 0.01 0.03 0.02 0.77 0.25 0.42 0.38 0.44 0.04 0.14

Figure 22
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Table 2 below shows utilisation and availability stats for the different reserve types. Some are in
MWh and some show how many sites available or instructions issued.

Other Reserves utilisation and availability data

Apr-20

May-20

Jun-20

Jul-20

Aug-20 Sep-20 Oct-20

Nov-20 Dec-20 Jan-21

Feb-21

Mar-21

Hydro Optional
Spin Pump
availability (MWh)

Hydro Rapid Start
And GT Fast Start
utilisation (MWh)

BM GT Fast Start
Availability
number of sites

NBM Demand
Turn Up utilisation
(MWh)

BM Power
Potential
utilisation (MWh)

BM Demand Turn
Up utilisation
(MWh)

BM Warming
instructions

Table 2

100,467 147,298 98,017 83,422

14

13

13

13

10

73,620 67,671

13 14
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14

13

47,079

14

17

54,983 36,144

14 14
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Constraints

Definition
Running the transmission network also requires actions to protect equipment, enable access to the
system, keep within the SQSS! and prevent the loss of large parts of the network.

In order to do this, we sometimes ask a generator to reduce, or constrain, the amount of electricity

i t 6s ipyrWhdnuve do that, we still need the electricity it would have produced i so we can
balance the systemi but we candt move it i e@amakerupthewifferemde a cert ai
by buying energy from another generator in a different part of the transmission network.

It can also happen the other way around: we might need to produce more energy in some areas,
which means we need to reduce production elsewhere.

Managing Constraints

I'tds i mportant that we manage t Qupmentmiglthesdamaged nt act i v
or areas of the grid might be at risk of shutting down.

To deal with constraints, we use a range of mechanisms, including BM bids and offers, pre-gate
BMU transactions, trading, system-to-system (SO to SO) services, and contracted services.

We break down constraints into three groups:
i Transmission Constraints

i1 Voltage Constraints

1 ROCOF Constraints

Constraints Volume and Expenditure

The total spent on constraints in January 2021 was £40.79m. Figure 23 shows the constraint costs
broken down by BM, trades, SO-SO and Ancillary Services.

Constraints costs, in pounds sterling (Em)

SOSO- Constraints0.00
AS Cost9.487

Trades Voltage 0.26

Trades Transmissior0.07
BM - Voltage 0.29

Figure 23

1 Security and Quality of Supply Standard
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The BM constraint costs are broken down by England and Wales, Scotland and Cheviot regions in
the BM costs section of this report. ROCOF and Voltage costs are recorded in the England &

Wales category.

Constraint volume, in megawatt hours (MWh)

2500000

2000000

=
< 1500000
=
)
£
=3
)
> 1000000
i)
=3
S
1]
Qo
<
0
Apr-20
Apr-20
® Trades - ROCOF 676243
HBM - ROCOF 488799
® Trades - Voltage 136090
uBM - Voltage 472674

B Trades - Transmission 0
H BM - Transmission 123614

Figure 24

May-20
695659
627213
138675
506713
22452
319218

Jun-20  Jul-20
Jun-20 Jul-20
695580 423190
404744 391966
161865 178172
340561 174084

68163 214213
451696 460728

Aug-20
Aug-20
483993
337912
131297
151600

32803
207904

Sep-20  Oct-20
Sep-20 Oct-20
399355 365765
266408 210458
102552 153393
181753 202031
107746 2451
408474 485388

Nov-20
Nov-20
333351
189169
172487
213260
21829
925282

Dec-20
Dec-20
293434
156447
108251
144469
48901
477179

- | | | | I I I I I I

May-20

Jan-21
Jan-21
148423
138265
20827
76301
3265
129375

Feb-21
Feb-21

0

o O o o o

Mar-21

Mar-21
0

o O o o o

The total spent on ancillary services to manage constraints was £0.376 m, and are broken down

further in Figure 25.

Ancillary Service constraint costs, in pounds sterling (Em)

H AS - BM Constraints
mAS - BM Constraints Voltage

HAS - BM Intertrip capability (Commercial)
HAS - BM Intertrip capability (Mandatory - CAP76)

Figure 25

Cost £ million

25.00

20.00

15.00

10.00

0.00

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

Apr-20  May-20 Jun-20
0.19 18.39
0.22 0.25

= AS - BM Intertrip - trip (Mandatory and Commercial)0.00 0.00

m AS - Interconnector Intertrip Arming (Commercial) 0.05 0.21

mAS - BM Intertrip Arming (Commercial)

0.00 0.00
0.01 0.01
0.11 0.11

13.36
0.24
0.00
0.00
0.00
0.01
0.11
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Jul-20
20.98
0.64
0.00
0.00
0.03
0.01
0.11

Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

21.35
0.90
0.00
0.00
0.00
0.01
0.11

15.46
1.42
0.00
0.00
0.92
0.01
0.11

0.13
0.64
0.00
0.00
0.04
0.01
0.11

0.06
1.90
0.00
0.00
0.01
0.01
0.11

0.19
1.10
0.00
0.00
0.00
0.01
0.11

0.00
0.36
0.00
0.00
0.00
0.01
0.11

0.03
0.34
0.00
0.00
0.00
0.01
0.10
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Transmission

These costs are incurred when we need to increase or decrease power flows from one part of the
network to another.

Costs are largely incurred in the BM and via trades. Occasionally contracts are entered into if it is
economic to do so.

Figure 26 to Figure 28 show costs (represented by lines) and volumes (represented by columns)

Transmission BM and Trade costs (Em) and volumes (MWh)

120.00 1000000
900000
100.00
800000
700000 3
80.00 2
2 / 600000 g
@ S
% 60.00 500000 ©
2 >
© 400000 £
40.00 g
\ 300000 2
200000
20.00
0.00 T T T T T T T T r 0
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
B Trades - Trar ion 0 22452 68163 214213 32803 107746 2451 21829 48901 3265 0 0
= BM - Transmission 123614 319218 451696 460728 207904 408474 485388 925282 477179 129375 0 0
==BM - Transmission 10.70 34.15 3251 36.87 16.84 39.29 53.88 110.32 61.73 24.11 0.00 0.00
——Trades - Trar ion  0.00 0.67 0.87 3.47 0.55 0.80 0.34 0.76 3.04 0.07 0.00 0.00
Figure 26
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Voltage

Voltage levels are controlled by reactive power, and we pay providers to help manage voltage
levels on the system by controlling the volume of reactive power that they absorb or generate.

These costs are reported in the Reactive Power section.

In order to access Reactive Power, sometimes a generator is required to be synchronised to the
network. In this case, we must buy the energy from the generator in order for the reactive power to

be delivered.

We currently procure this service through the BM and Trades.

Voltage BM and Trade costs (Em) and volumes (MWh)

18.00

Cost (Em)

T

700000
600000

500000

)
£
300000 =
o
>

- 200000
- 100000
-0
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
Apr-20 | May-20 | Jun-20 | Jul-20 | Aug-20 | Sep-20| Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21
= Trades - Voltage 136090 | 138675 | 161865 | 178172 | 131297 | 102552 | 153393 | 172487 | 108251 | 20827 0 0
mww BM - Voltage | 472674 | 506713 | 340561 | 174084 | 151600 | 181753 | 202031 | 213260 | 144469 | 76301 0 0
==BM - Voltage 16.19 9.35 7.92 3.18 3.46 3.46 2.94 2.17 3.00 0.29 0.00 0.00
—Trades - Voltage 2.11 241 345 3.30 2.03 1.34 1.22 1.46 1.09 0.26 0.00 0.00

Figure 27
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Rate of Change of Frequency (ROCOF)

Some embedded generators use protection relays that monitor the rate of change of system

frequency to detect a fault on the network. When the protection detects that the rate of change of

frequency is higher than a set threshold, the generator is tripped, or taken off the system. The
protection relay is a safety measure, to make sure that the embedded generator is never
connected to an islanded part of the network following a system fault. The increase in wind and PV
generation means that the rate of change of frequency on the system can be higher than was
historically allowed for following the loss of a large generator or interconnector.

We have two options available to us; we can reduce the size of the largest possible infeed loss to
make sure that the ROCOF protection relays are not triggered, resulting in further loss of
generation after a fault; or we can bring on more generation to increase the amount of inertia on
the system i inertia helps the system to cope in the event of a large infeed loss and reduces the
rate at which frequency changes.

We currently procure ROCOF actions in the BM or through Trades.
ROCOF BM and Trade costs (Em) and volumes (MWh)

25.00 1400000
- 1200000
20.00 +
L =
1000000;
£
z 15.00 - - 800000 &
K 3
g 600000 %
° 10.00 £
2
Qo
- 400000 <
5.00 -
- 200000
0.00 - -0
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
Apr-20 | May-20 | Jun-20 Jul-20 | Aug-20 | Sep-20| Oct-20 | Nov-20 | Dec-20 | Jan-21 | Feb-21 | Mar-21
B Trades - ROCOF676243 | 695659 | 695580 | 423190 | 483993 | 399355 | 365765 | 333351 | 293434 | 148423 0 0
W BM - ROCOF | 488799 | 627213 | 404744 | 391966 | 337912 | 266408 | 210458 | 189169 | 156447 | 138265 0 0
=—=BM - ROCOF 14.55 20.10 16.62 18.89 14.08 11.63 11.47 9.26 8.26 8.26 0.00 0.00
=—=Trades - ROCOF 22.66 21.40 20.54 12.22 18.83 17.01 14.97 12.67 14.02 7.26 0.00 0.00

Figure 28
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Constraint actions by fuel type

This section shows how the constraint costs for the reporting month break down by generator fuel
type (excluding ROCOF).

Table 3 and Table 4 show the costs of the two types of payments we make, in pounds sterling (£
million):

i1 payments to manage the constraint i our costs in constraining electricity generation

1 payments to rebalance the system i our payments to participants to bring the system back into
balance

Positive values show the costs to Nat i oincudlesadr i d, neg
fuel types not reported separately and includes hydro, open-cycle gas turbine (OCGT), demand
side suppliers, and nuclear.

Most of the constraint costs are payments for suppliers to reduce or increase their output of

electricity. But when managing constraints, we incur costs in other ways too. For example, we

might use an intertrip service or bilateral contract to reduce the overall costs to consumers. As

these costs arise because of the constraint, webdve i

Breakdown of constraint costs by fuel type, for January 2021

Fuel Type Payments to Manage Payments to Net Cost

Constraint Rebalance System
COAL 0.07 1.28 1.35
GAS -0.02 35.80 35.77
INTERCONNECTOR -1.30 -0.20 -1.50
WIND 3.01 0.04 3.06
OTHER 0.79 1.33 211
Total 2.54 38.25 40.79
Table 3

Breakdown of constraint costs by fuel type, for the year to date

Fuel Type Payments to Manage Payments to Net Cost

Constraint Rebalance System
COAL 6.62 19.58 26.20
GAS 78.29 470.18 548.47
INTERCONNECTOR -20.91 28.10 7.19
WIND 175.38 5.00 180.39
OTHER 110.91 21.03 131.93
Total 350.29 543.89 894.18
Table 4
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Negative Reserve

Definition

A Negative Reserve service can provide the flexibility to reduce generation or increase demand to
ensure supply and demand are balanced. The service is held in reserve to cover unforeseen
fluctuations in demand, or generation from demand side PV and wind.

Paying for Negative Reserve
The Negative Reserve in this section is paid for through the BM, trades and SO-SO. There are
Ancillary Services that are used to offset the cost of Negative Reserve (for example, demand turn-
up); these are covered in the Other Reserves section of the report.
Negative Reserve Volume and Expenditure
The total amount we paid for Negative Reserve in the month was:
1 £0.05 million
The total volume of Negative Reserve we procured in the month was:
1 -10,001 MWh

Negative Reserve cost, in pounds sterling (Em)
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o

o

-0.10
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

HSO-SO - Negative reservéd.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HTrade - Negative reserve0.42 = 054 0.14 -0.04 011 0.09 033 013 015 o0.01
EBM - Negative reserve  0.16 = 0.09 008 021 039 046 019 022 0.12 0.03

Figure 29
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Negative Reserve volume, in megawatt hours (MWh)
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-200,000
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
B SO-SO - Negative Reserve - -1,226 - - -597 -1 - - - - - -

m Trade - Negative Reserv@33,136-99,214-100,040-60,503-71,355-31,142-84,523-40,803-15,969 -1,500 - -
B BM - Negative Reserve -45,873-16,883-24,648-32,792-15,986-13,481 -9,440 -7,975 -10,591 -8,501 - -

Figure 30
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Fast Reserve

Definition

Fast Reserve provides the rapid and reliable delivery of active power through an increased output
from generation or a reduction in consumption from demand sources, following receipt of an
electronic dispatch instruction from National Grid. Fast Reserve service must commence within
two minutes following instruction, at rates of 25MW or greater per minute and providing a minimum
of 50MW.

National Grid currently breaks down the Fast Reserve into three categories: Firm Fast Reserve,
Optional Fast Reserve for BM and Non-BM suppliers, and Optional Spin gen.

You can find more detail about Fast Reserve on our web site at . Look under
Balancing services, and then

Paying for Fast Reserve
We procure Firm Fast reserve through a competitive monthly tendering process.

Only Suppliers who have entered into a Fast Reserve Framework Agreement can provide the
Optional Fast Reserve service. This service is called upon through requests from the National Grid
Electricity Control centre.

We procure Optional Spin Gen (for Hydro Pump Storage only) via bilateral agreements, and the
services are called upon through requests from the National Grid Electricity Control centre, but not
through the BM.

We make four types of payments to suppliers:

i availability payments in £/hours i these are what we pay to suppliers to be available to supply
Fast Reserve to us at certain times.

i positional payments in £/hour 1 for firm fast reserve services only.
91 window initiation payments in £/firm window 1 for firm fast reserve services only.

i utilisation payments in £/MWh i we pay these when we actually use the Fast Reserve. We pay
providers the Capped Bid-Offer price for use of the service through the BM, or the Firm Fast
Reserve Energy Fee for non-BM providers.
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Fast Reserve Volume and Expenditure
Fast Reserve services costs, in pounds sterling (Em)

12

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

Cost £ million
= (o)) ©

N

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
B NBM Firm Fast Reserve Utilisation (Tendered) 0.00 000 0.00 000 0.00 000 0.00 000 0.00 0.00
BNBM Firm Fast Reserve Avail + Nom (Tendered) 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
= BM Firm Fast Reserve (Tendered) 0.00 000 0.00 000 0.00 000 0.00 000 0.00 0.00
= NBM Optional Fast Reserve Utilisation (Commercial)54 041 075 039 093 129 088 186 201 243
m NBM Optional Fast Reserve Availability (Commerci@lp5 0.39 058 045 097 132 158 177 162 144

m BM Optional Fast Reserve (Commercial) 0.00 0.00 000 0.00 000 0.00 000 0.00 000 0.00

m Hydro Spin Gen No LF (Commercial) 590 661 688 591 617 666 613 6.14 6.75 6.98

B BM - Fast Reserves 041 038 054 032 038 039 062 079 060 0.58
Figure 31

The total amount we paid for Fast Reserve in the month was:
T £11.51 million.
That cost breaks down into
1 £7.55 million to BM providers
1 £3.87 million to non BM providers
The following number of providers tendered in for Fast Reserve:
i 4 companies tendered for monthly contracts. 3 companies had contracts accepted.
i 8 companies tendered for long term contracts. 1 company had contracts accepted.

For further information, please see:
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Fast Reserve services volume, in megawatt hours (MWh)
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Volume MWh

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
B AS - BM Hydro Spin Gen No LF (Commercial223,099245,049257,775220,18834,746246,47826,666223,39351,215258,384

mAS - BM Firm Fast Reserve availability (Tendered) 0 0 0 - - - - - -
mAS - NBM Firm Fast Reserve availability +
- 0 0 0 0 - - - - - -
nomination (Tendered)
Figure 32
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Response

Definition

Response is a service we use to keep the system frequency close to 50Hz. Fast acting generation

and demand services are held in readiness to manage any fluctuation in the system frequency,

which could be caused by a sudden loss of generation or demand. There are three types of

frequency response known as fiprimaryo, fisecondaryo a
and secondary is the speed at which they act recover the system frequency. Both primary and

secondary react to low frequency conditions, and high response reacts to high system frequency

conditions, restoring the frequency to normal operational limits.

More information about frequency response and the service we procure can be found on our
website. Look under Balancing Services, then

Paying for Response

We procure Firm Frequency Response through a competitive monthly tendering process.
Additional response, where required, is also procured through the Mandatory Frequency
Response Market in the balance mechanism. Only Balancing Mechanism Units are able to offer
mandatory response.

We have five types of payments made to Firm Frequency Response suppliers:

9 Availability payments in £/hr i for the hours for which a provider has tendered to make the
service available for.

1 Nomination payments in £/hr i a holding fee for each hour used within Firm Frequency
Response nominated windows.

1 Window initiation payments in £/window i for each Firm Frequency Response nominated
window that we instruct within the tendered frames.

i1 Tendered window revision fee in £/hr i we notify providers of window nominations in advance
and, if the provider allows, this payment is payable if we subsequently revise this nomination.

1 Response energy fee in £/MWh 1 based upon the actual response energy provided in the
nominated window.

1 As per CUSC section 4.1.3.9A for BMU Providers.

N.B. Utilisation volumes will be determined in accordance with system frequency and the
characteristic of the response service.

Response Volume and Expenditure
The total amount we paid for Response in the month was:
1 £15.05 million.
The Response holding volume in the month was:
1 Primary: 473,986 MWh
I Secondary: 437.023 MWh
i High: 548.518 MWh
The following number of providers tendered in for Firm Frequency Response:

i 14 companies tendered. 8 companies had contracts accepted.
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For further information, please see:

Response Service costs, in pounds sterling (Em)

18.00
16.00
14.00

12.00 .

10.00

8.00 -
0 N

4.00

2.00

0.00

Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
2.00
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21

= NBM FFR (Tendered) 1.88 1.92 1.69 2.05 1.97 131 114 0.84 151 1.50 122
BM FFR Response Energy (Tendered) 0.04 0.02 0.04 0.04 0.03 0.06 0.08 -0.02 0.00 0.04 0.00
mBM FFR (Tendered) 0.82 0.65 0.69 0.45 0.57 0.68 1.02 1.24 0.96 116 1.38
B FFR Bridging/ FFR Auction/Dynamic Containment  0.57 0.58 0.58 0.65 0.70 0.66 3.21 4.68 4.87 4.91 4.31
u Stability 0.00 0.00 0.00 0.34 0.44 0.43 0.45 0.36 0.38 0.43 0.39
BNBM Demand Side Response (Commerical) 0.02 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.01 0.00 0.00
mNBM Enhanced Frequency Response (Commercial)0.78 0.81 0.78 0.79 0.67 0.69 0.71 0.64 0.66 0.67 0.62
H nterconnector Response (Commercial) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
mBM Enhanced Frequency Response (Commercial) 1.01 1.04 1.02 1.04 0.99 1.05 1.07 1.03 1.08 1.08 0.98
W Hydro Pump deload 0.25 0.04 0.00 0.00 0.00 0.01 0.05 0.10 0.12 0.15 0.11
= Hydro Spin Gen with LF 4.18 111 0.12 0.05 0.07 0.00 0.09 0.46 0.64 0.46 0.29
W BM Generator Response Energy (Commercial) 0.03 0.01 0.02 0.00 0.00 0.00 0.01 0.02 -0.01 0.01 0.03
mBM Generator Response Energy (Mandatory) 0.09 0.07 0.00 0.01 0.00 0.01 0.15 0.11 0.08 -0.10 0.11
mBM Generator Response (Commercial) 0.03 0.01 0.02 0.01 0.01 0.00 0.01 0.02 0.04 0.02 0.05
mBM Generator Response (Mandatory) 1.38 0.93 0.80 0.95 0.61 115 1.40 1.33 1.79 1.74 2.02
EBM - Response 220 151 1.25 176 114 215 3.23 3.58 3.43 2.98 3.18

Figure 33

Figure 34 shows the dynamic and static response holding volumes in GWh, for primary, secondary
and high response types (P, S, and H on the chart).

Response Service volume; primary, secondary and high, in Gigawatt hours (GWh)
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Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
B NBM FFR (Tendered) 204 281 196 221 304 219 180 279 178 253 360 253 253 342 253 189 253 189 156 214 156 115 115 165 148 163 148 139 154 139 - - - - - -
m BM FFR (Tendered) 92 92 92 86 85 86 86 86 86 66 63 66 88 85 88 112 110 111 142 142 142 94 109 94 89 89 89 102 101 102 - - - - - -
m Stability L T A e B B S T R R T T R R
m NBM Demand Side Response (Commerical) 13 -f-f-|-]-|-]-/-1-/-1-|-|-/-]-/-]ofl2|-|lo|8|-|-|-|af-|-|-|-]-|-1]-/-]1FH-
B NBM Enhanced Frequency Response (Commercidl) - - - - = - = - - - - .o oo oo oo e e e e
u Interconnector Response (Commercial) B e e e e e e e B S B e A A N S I B
BBM Enhanced Frequency Response (Commercial) - - - - - - - - - - - oo oo oo
# Hydro Pump deload 323 - 5 6 - 0 0 - - - - - - -1 1 - 6 8 - 1215 - 15 18 - 19 23 - - - - - - -
u Hydro Spin Gen with LF - 164 - - 43 - - 5 - -3 - - 3 - - 0 - - 3 - - 17 - - 24 - - 18 - - - - - - -
®uBM Generator Response (Mandatory) 229 144 232 154 97 180 106 68 184 123 77 207 93 58 157 133 84 212 190 121 247 196 125 228 214 136 284 215141308 - - - - - -

Figure 34
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Reactive Power (Voltage Control)

Definition

We manage voltage levels across the grid to make sure we stay within our operational standards

and avoid damage to transmission equipment. Voltage levels are controlled by reactive power, and

we pay providers to help manage voltage levels on the system by controlling the volume of

reactive power that they absorb or generate.

You can find more detail about reactive power on our web site at

Balancing services, then

Paying for Reactive Power

Generators covered by the requirements of the Grid Code are required to have the capability to

. Look under

provide reactive power. There is a payment mechanism that is updated monthly in line with market

indicators. The latest utilisation and payment figures can be found on our website. Look under
Balancing services, reactive power services, obligatory reactive power,

Reactive Power Volume and Expenditure

The total amount we paid for Reactive Service in the month was:

1 £5.09 million

The total volume of reactive power used in the month was:

1 1,912,707 MVArh

Costs of Reactive Power, in pounds sterling (£ million)
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= Power Potential (Commercial) 0.00
m AS-BM Syncronous Compensation (
) 0.09
Commercial)
m AS-BM Reactive Utilisation (Commercial) 0.00
m AS-BM Utilisation (Mandatory - SVA) 0.02

u AS-BM Default Utilisation (Mandatory - CVAj.24

Figure 35
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Volume of Reactive Power volume, in mega volt amp reactive hours (MVArh)
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Apr-20  May-20 Jun-20  Jul-20  Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
m Power Potential (Commercial) 0 0 0 0 0 0 0 0 0 0
® BM Utilisation (Mandatory - SVA) 0 0 0 0 0 0 0 0 0 0

B BM Reactive Utilisation (Commercial) 1,546 1,713 1,817 1,500 6,837 3917 2,426 3,875 3,390 2,820
B BM Default Utilisation (Mandatory - CVA)31,698&,748,29%,418,468,312,6942,118,6071,791,1491,806,2491,971,3772,054,9881,909,888

Figure 36
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Black Start

Definition

Black start is the procedure we use to restore power in the event of a total or partial shutdown of
the national electricity transmission system. It means we can start up each power station in turn
and reconnect them to the grid one by one.

In this sort of emergency, a power station can get its electricity supply from a small back-up
generating plant on the same site. But not all power stations have one of these, so we have
agreements with other suppliers. They help us make sure we have enough black start
arrangements in place in case we need them.

You can find more detail about black start on our web site at www.nationalgrideso.com. Look
under Balancing services, then

Paying for Black Start

We make various types of payments (depending on several factors):

i availability payments 1 what we pay suppliers to be available to supply black start to us

1 warming payments i what we pay suppliers to maintain readiness when they are not running in

the energy market
i capital contributions i the cost of setting up black start capability

i other payments i for example, for testing

Black Start Volume and Expenditure
Figure 37 shows the amount we spent on Black Start, in pounds sterling (£ million).
The amount we spent on Black Start contracts in the month was:

T £8.05 million
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Black Start service costs, in pounds sterling (£ million)
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Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21
m BM Black Start Other (Commerical) 0.00 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
u BM Black Start Warming (Commercial) 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 0.00
B BM Black Start Feasibility (Commercial) 0.00 0.00 000 0.00 000 0.00 0.0 013 0.48 0.00
B BM Black Start Capital Contributions (Commericalp.00 0.00 0.00 0.00 0.00 557 383 426 0.00 4.03
B BM Black Start Test (Commerical) 0.00 0.02 000 0.00 000 0.00 000 0.00 0.04 0.11
B Interconnector Black Start Availability (Commercia.05 0.05 0.05 0.05 005 0.06 010 011 011 0.11
m BM Black Start Availability (Commercial) 349 375 357 338 328 323 365 344 383 376

Figure 37
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Other Costs
The costs reported in this sections account for:
1 BM actions, which are not easily accounted for in the previously reported categories
i Other general costs; trading option fees, bank charges, sterling adjustments
1 Non-Delivery and Reconciliation
Other costs, in pounds sterling (£ million)
7.00

6.00

5.00
4.00
3.00
2.00
1.00
0.00

Apr-20 May-20 J
-1.00

Cost £ million

0!20 NE20 20 JA21 Feb-21Mar-21

IZO Jio Al20 20
-2.00
-3.00
Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21Mar-21
m Non-Delivery & Reconciliation1.07 = 1.41 -1.08 -1.50 -0.95 -1.73 -0.51 -2.20 -1.84 -2.30
= AS - Minor Components 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
B SO-SO - Minor Components 0.00 = 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EBM - Minor Components 459 3.04 413 283 303 289 341 332 275 433
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Other Information




Wind Generation

New Wind Generation

This table will only include new wind generation when its settlement metering is greater than
1MWh.

BMU ID Month First Metered Connection Area Max Metered MW

Table 5

How we manage Wind Generation

Energy generated by wind farms varies according to how windy it is. Sometimes there is very little
wind, and on other days wind generation could be too strong such that the turbines shut down
automatically for their own protection.

Sometimes we ask some wind farms to stop generating, or reduce output, because very high wind
may affect the transmission network, causing constraints. Where economic we may also use wind
powered units to resolve other system issues such as frequency management or to create
flexibility across the GB generation portfolio in the same way as we would use any other type of
generation for these services.

Payments to Wind Powered Generation

The table below shows the payments made to wind powered generation since the 2011/12
financial year. There were no payments to wind powered generation prior to this. All payments to
wind powered generation are included regardless of the reason that this cost was incurred.

£m 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Payments
to Wind
powered
generation
Table 6

7.6 49.7 65.3 96.8 83.2 108.0 173.2 185.3 188.3
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Monthly Breakdown of Wind Farm Payments

The graph below shows the monthly total payments to wind powered generation this financial year.

Wind Farm Payments
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2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 2020 | 2021 | 2021 | 2021
® Wind Farm Payments [£10.8m|£22.8m|(£21.1m|£18.9m| £9.1m |£11.8m|£23.9m(£49.7m[£20.6m| £0.0m | £0.0m| £0.0m

Figure 38
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Further Information

Youo !l | fdetail aboutbalaneing services on our web site at www.nationalgrideso.com.

We publish a number of documents in line with the Electricity Transmission Standard Licence
Conditions (Condition C16: Procurement and use of balancing services). These documents
include:

i Daily Balancing Costs i Information about the daily costs resulting from balancing the system.
Find the report on our web site under Balancing Data, then

1 Monthly BSU0S Report i Outturn and Forecast information about the monthly BSUoS charge
resulting from balancing the system. Find the report on our web site under Balancing data, then

i1 Procurement Guidelines Reporti i nf or mati on about the balancing ser:
procure. Find the report on our web site under Balancing services, C16 Statements, and then

i Balancing Principles Statement i information about balancing mechanism bid and offer
acceptances. Find it under Balancing services, C16 Statements, then

Questions and Feedback

If you have any questions or comments about our electricity balancing services, or anything in this
report, please email us at

We 6| | |l ook forward to hearing from you.
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