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1. Introduction

1.1 What are “balancing services”?

Electricitycan’t be storedin large quantities,so we needto find ways to match supply with demand.
That’s partofNational Grid’s role. We callit “balancing”,andw e do it minute by minute.

We sometimes use balancing for other reasons, too, suchas a sudden surge in demand during a

televised s porting event, orifa power stationsuddenly stops generating because of a technical
problem.

To help us withbalancing,webuyin(procure) services from suppliers. These are “balancing
services”. We usethemto keepthe transmission system (or “grid”) runningin an efficient,
economicalandcoordinated way. Andthatmeans everyone cangeta steadyflow of electricity.

Formore detailabout balancing, have a look at https://www.nationalgrid.com/uk. Look under
Electricity,and then Balancingservices.

1.2 Why do we need this report?

We publishmanystatements and marketreports abouthow we procure and use balancing services.
You’llfindthese on our web site atwww.nationalgrid.com/uk, under Electricity, then Market
operationsand data.

We also want to give more details about the balancingactionswe’re taking. That’s why we produce
a monthlysummary inthe formofthis report,soeveryone cansee what’s what.

1.3 What’s in the report?

This report showsthe costs associated with balancing the system in order to keep electricity flowing
steadilyin April 2018.

The reportpresents balancingcosts inthesemain sections:

e services we’ve procured throughthe Balancing Mechanism.
e services we’ve procuredthroughtrading.

e services we’ve procuredthroughancillary services.

e Serviceswe’ve procured through SO-to-SOtransactions.

The reportalso presents informationonallthe balancing servicess upplied to National Grid. It uses
charts and tables to show:
e whichbalancing serviceswe’ve usedin the month
e thevolumeforeachservice,monthby monthin megawatts per hour(MWh) unless
otherwise stated.
e the costforeachservice, month bymonth inpounds sterling (£ million) usuallyto two
decimalplaces.


https://www.nationalgrid.com/uk/electricity/balancing-services
https://www.nationalgrid.com/uk/electricity/market-operations-and-data/transmission-licence-c16-statements-and-consultations
https://www.nationalgrid.com/uk/electricity/market-operations-and-data/transmission-licence-c16-statements-and-consultations

We basetheinformation ondatawehadwhenwe publishedthereport, to give an ideaofwhat
we’vedoneinthe month. We sometimes get updated informationlateron. Ifthathappens, we
don’t publish arevised version for the month. But we do update the charts and tables to show the
latestinformation whenwe publish the report for the following month.

1.4 Balancing Costs categories included in the report

In April 2018, we used marketarrangements or bilateral contracts to manage:

e Energylmbalance
e QOperatingreserve
e OtherReserves

e STOR

e Constraints

e Negative Reserves
e FastReserves

e Response

e Reactive

e ROCOF

e BlackStart

e Others categories

You canread more about our procurement guidelineson our web site at www.nationalgrid.com/uk.
Look under Electricity, then Marketoperations and data, and Transmission license C16 statements
and consultations.

1.5 What are “balancing mechanism” (BM)and “non-balancing
mechanism” (non-BM) services?

Because electricitycannot be stored, it needsto be manufacturedatthe time of demand. One ofthe
tools National Grid usesto achieve the balancingactbetween electricity supply and demand at just

the righttimeis called “balancing mechanism” (BM). Itis the buyingandselling of energy by
National Grid Electricity Control Centre.

When an electricity generator, suchas a power stationor large wind farm, connects to the grid, we
registeritasa “balancing mechanism unit” (BMU). ABMU is usedas a unitoftradeinthe BM, andis
the smallest grouping of plantor equipment that we can meter separately; therefore, asingle
generator might register as more thanone BMU. Suppliers with BMUs are referred to as BM
Suppliers.

When National Grid predicts thatthere willbe a discrepancy betweenthe amount of electricity
produced andthat whichwill beindemand during a certain time period, we mayaccepta ‘bid’ or
‘offer’ from aBMU to eitherincrease or decrease generation (or demand).

In someinstances, National Grid also usesbalancing services supplied by companies not registered
as BMUs.Those suppliers tendto be s maller generators, for example smallwind farmwithtwoor


https://www.nationalgrid.com/uk/electricity/market-operations-and-data/transmission-licence-c16-statements-and-consultations
https://www.nationalgrid.com/uk/electricity/market-operations-and-data/transmission-licence-c16-statements-and-consultations

threeturbines ora small conventional-fired unit. We call thoses uppliers “non-balancing
mechanism” (non-BM) suppliers, and traditionally ithas not been possible to change their output or
usage withinthe BM timescales.

1.6 What we don’t include in the report

There are some detailsthat we can’t publish here because:

e Contracts with suppliers of balancingservices include confidentiality agreements.

e Dataaboutsometypesofbalancingservices aren’t alwaysavailable every month.

e Wehaveremovedthe BSUoSforecast fromthe MBSSand createda separate BSUoSreport
whichis published onourwebsite.The benefitofdoingthis is thatwe can publish the BSUoS
outturnandforecast sooner. The See Market Operationsand Data, Forecast Volumes and
Cost, Monthly BSUoS Forecast.

Wherewe show monthlytotal costs, we don’tinclude the acceptance of bids or offersinthe
balancing mechanism.Butifancillary services include a service thatwe’ve procured through the

balancing mechanismandwe’ve usedit (so we’ve made a “utilisation payment”), wedoshow the
bid and offer volumesand costs.

Informationonbid and offer acceptances is in our Balancing Principles Statementat
www.nationalgrid.com/uk. Electricity, then Market operations and data, and Transmission license

C16 statements and consultations. More informationis available from the Balancing Mechanism
ReportingService (BMRS) at www.bmreports.com.



https://www.nationalgrid.com/uk/electricity/market-operations-and-data/forecast-volumes-and-costs
https://www.nationalgrid.com/uk/electricity/market-operations-and-data/transmission-licence-c16-statements-and-consultations
https://www.nationalgrid.com/uk/electricity/market-operations-and-data/transmission-licence-c16-statements-and-consultations
http://www.bmreports.com/

2. Overview of Balancing Cost

This section providesanoverview of balancing costs we have incurredin April 2018.

The totalspent to balance the system for the monthis £57.9m. Thisis the total cost charged to
generators andsuppliers through BSUoS.Youcanfinda copyofour monthlyBSUoS report on our
website atwww.nationalgrid.com/uk. Look under Electricity, Market operations and data, Forecast
volumesandcosts. Thecostis broken downto £20.8mspentin the BalancingMechanism, £4.2m

spenton Trades, £33.4mspent on Ancillary Services, £0m spentonSO-to-SO transactions, and -
£0.6mrecouped fromsystem losses, non-delivery, and reconciliation costs.

Figure 1: Total balancing costs

Balancing Costs April 2018
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Figure 1
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2.1 Total Balancing Services

The following table showsthe total balancing expenditure of £57.9m for April 2018 brokendown by
balancing cost categoryin pounds sterling (£ million).

Figure 2: Total balancing cost by category
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Figure 2



The following table showsthe total balancing volume 0f948,525 MWh for April 2018, broken down by
balancing categories. The table onlyincludes volumes usedin tradesandthe BM. For a more cohesive view
of all the volumes utilized, please refer to individual balancing categoriesin Section 3.

Figure 3: Total Balancing Services Volume (MWh)
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M Operating Reserves 298,158
mEnergy Imbalance -234,870
Figure 3

2.2 Balancing Mechanism

This section providesa summaryofcosts incurredin the BalancingMe chanism for the reporting
month. Total costforthe month was £20.8 million. Thechart andtable show thecostsincurred in,
and thevolume usedfor eachbalancing category.For detailof the actions takenin the BM see
Elexon’s BMRSwebsite https://www.bmreports.com.
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Figure 4: Total balancing cost by category, in pounds sterling (Em)
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Figure 4

The figure below provides the summary of some of the volumes utilizedin the Balancing mechanismin April

2018.

Figure 5: Balancing Mechanism volume, in megawatt hours MWh
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2.3 Trading

This sectionincludesinformation about forward trading, including non-locational and BMU-pecific
tradingand pre-gate BMU transactions.

We usethree categoriesoftrading:

e forwardtrading —negotiated bilateral contracts, which can be tailored to suit the parties'
needs

e powerexchanges—electronictrade-matchingsystems, where participants enterthe prices
atwhich they’re preparedto buyorsell electricity

e energy balancing contracts —agreements for services that helpus balance the system; we
use these mainlywhena power plant stops working or produces less energy than expected.

You’llfind more detail onour website at www.nationalgrid.com/uk. Look under Electricity,
Balancing services, andthenTrading.

2.3.1 Forward trading
We sometimes buyorsell electricity (in advance of the balancing mechanism process), called
“forward trading”. It helps us balance the system and manage systemissues ahead of realtime.

The totalcostofforward trading in April was: £3.96 million
The absolute volume of forward trades for April: 142,484 MWh

Figure 4: Forward trading cost, in pounds sterling (Em)
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Figure 5: Forward trading volumes, in megawatt hours (MWh)
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2.4 Ancillary Services

We sometimes enterinto extra contracts with s uppliers to help us manage electricity gridissues. We
callthese “ancillaryservices” sometime abbreviatedto AS. The totalamount we spenton ancillary
servicesinApril2018 was £33.4 million.

A guideto the ancillary serviceswe procure can be found on our website at
www?2 .nationalgrid.com/uk. Look under Electricity, Balancing services, BalancingServices overview.

Figure 6: Summary of ancillary services cost, in pounds sterling (Em)

13


https://www.nationalgrid.com/uk/electricity/balancing-services

Ancillary Services Cost- April 2018
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Figure 6

The chartdividesthe costs into “mandatory”, “commercial”, and “tendered” service types. Costs
attributedto our tendered services frameworks, for example Firm Frequency Response, Fast Reserve
and STOR. Mandatory costs are forancillary servicesthat participants are required to provide under
the Grid Code, or as partoftheir connectionagreement, for example reactive power,and some
types of generatorintertrip. Commercial services cover ancillary service contracts thatare not part
of ourtendered services frameworks, for example black start costs, and demandturn-up services.
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Figure 7: Summary of Ancillary services costs, in pounds sterling (Em)
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Figure 7

The left-hand columnshowsthe type of service we are providing the costs for. You'll find
explanationsofthese onourwebsite at www2.nationalgrid.com/uk. Look underElectricity, then

Balancing services.

2.4.1 Ancillary servicesfrom non-BM providers
We usethe term “demand side response” (DSR) to describe a collection ofservicesthat help us

balance supplyanddemandfor electricity. Consumers can contribute to these services by changing
theirdemandfor electricityin realtime. For example,they canuse lesselectricitythannormal

duringpeaktimesor move their heavy usage to off-peak times.

DSRservicesinclude:

e frequencyresponse
e short-termoperating reserve (STOR)

e fastreserve.
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Figure 8: Ancillary services from Non BM and BM providers, £ million

BM and Non BM Costs - April
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Figure 8

There’s more detail about the servicesfrom by non-BM providers on our websiteat
www?2.nationalgrid.com/uk. Look under Our services, Balancings ervices, then Demand Side

Response.

Figure 9: Ancillary services costs from non-BM providers, in pounds sterling (Em)
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Figure 9

2.5 SO-S0O Services

SO-SOservices are provided by otherSystem Operators, the costs will be negativeif we receive any
revenue for providingbalancing servicesto other system operators.

There were no costs dueto SO-SOservicesin April 2018.
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3. Balancing Categories

This section breaks down eachofthe costs categories,into BM and Non BM, and bythe different
service types that make up each cost category.

3.1 EnergyImbalance

3.1.1 Definition
Energyimbalanceis the difference betweenthe amount of energy generated inreal time, the

amount ofenergyconsumed duringthatsametime,and the amountofenergysold ahead ofthe
generationtime for thats pecific time period. The monthly energyimbalance cost canbe negative or
positive dependingwhether the market was predominantlylong or short. For further information on
energy imbalance see the Elexon website at www.elexon.co.uk/operations-settlement/.

3.1.2 Energy Imbalance Volume and Expenditure

Figure 10: Energy imbalance, in pounds sterling (Em)

A 8 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19

Cost £ million

Apr-18 May-18 Jun-18 | Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 | Feb-19 Mar-19
M Energy Imbalance -5.679

Figure 10

17



Figure 11: Energy imbalance volume, in megawatt hours MWh
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Figure 11

3.2 Operating Reserve

3.2.1 Definition

This section covers positive reserve thatis managedinthe BM, through trades, or SO-SOservices.
There are Ancillary Servicesthat provide positive reserve which are coveredinlater sections.
Positivereserveis required to operate the transmission system securely, and provides the reserve
energy required to meet the demandwhenthere are shortfalls,due to demand changesor
generation breakdowns.

3.2.2 Operating Reserve Volume and Expenditure
The charts showthe cost of managingpositive reserve across the BM, tradingand SO-SO services.

Constrained positive reserve is the additional costs of maintaining sufficient reserve levels caused by
system constraints. For example, the optionto maintain positive reserveson generation inone part
of the network might be removed because ofa system constraint that limits the energy that can be
exportedfromthatarea. Thisreducesthereserve optionsavailable andincreasesthe cost.

18



Figure 12: Positive reserve, in pounds sterling (Em)
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Figure 13: Positivereserve volume, in megawatt hours MWh
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3.3 STOR

3.3.1 Definition
Short-termoperating reserve (STOR) allows us to have extra power inreserve for when we need it. It

helps us meet extrademandatcertain times ofthedayorifthere’s anunexpected dropin
generation.

The requirement for STOR is dependent upon the demand profile at any time. The STORyear starts

in April,andis splitintosix seasons, which specify the Availability Windowswhere STORis 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 intermittentwindandsolar
generation. STORis therefore beingincreasingly usedto ensure thatimbalances onthe systemcan
be managed

You canfind more detail about STOR, andthe timetable for future tenders, on ourwebsite at
www?2.nationalgrid.com/uk. Look under Our services, Balancingservices, and then Reserve services.

3.3.2 Paying for STOR
We procure s hort-term operatingreserve (STOR) through competitive tenderingthree times a year.

Tomakesurewe have enough STOR available throughtheyear,we procure suppliers through:

e balancing mechanisms (BM)
e non-balancingmechanisms(non-BM).

We make two kinds of payments to suppliers:

e availability payments —these are what we pay to suppliers to be available to supply STOR to

us atcertaintimes, and we pay them by balancing and non-balancing mechanisms (which we
callBMSTOR andnon-BM STOR)

e utilisation payments —we pay these when we use the STOR supplied, and we pay them
throughnon-balancingmechanisms(non-BMSTOR).

We don’t make utilisation payments for BM STOR as anancillary service; we pay for that through the
BM bids and offers process. But we’ve includedit in this report sowe canshow the totalamount
we’vespentonSTOR.

3.3.3 STOR Volume and Expenditure
We accepteda total STOR volume of:

- 3,695MW forseason12.1

- 3,739MW forseason 12.2.
Table 1 shows theactual (or “outturn”) andcontracted figures for April 2018.
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Error! Referencesource notfound.: STOR volumes and costs

Outturn Contracted
Volume weighted average availability price £6.56 perMWh £4.06 perMWh
Volume weighted average usage price £49.89perMWh | £123.92 per MWh
Megawatts available 2,179 MW 3,696 MW

Table 1

The totalamount we spenton the utilization and availability forBMand non-BMSTOR providers in
April 2018 was:
- £5.56million.

That total cost breaks down into:
- £1.99millioninBMSTOR

- £3.56millioninNon-BM STOR

Figure 14: Total Non-BM and BM STOR cost, in pounds sterling (Em)
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B AS - NBM Season/Term Reconciliation (Tendered)| 0.00
AS - BM Season/Term Reconciliation (Tendered) 0.00
M AS - NBM STOR utilisation (Tendered) 157
AS - NBM STOR availability (Tendered) 2.01
B AS - Hydro STOR (Tendered) 0.44
H AS - BM STOR (Tendered) 1.47
B BM - STOR 0.08
Figure 14
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Figure 15: Tendered STOR utilization volume, in megawatt hours(MWh)
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™ BM - STOR utilisation (Tendered) 4,469

‘ AS - NBM STOR utilisation (Tendered) | 43,800

Figure 15

Please note that figure 15 above is missing a small volume from BM STOR (non-tendered) attributed
to £0.08m

The totalvolume of STORwe used in April 2018 was:
- 48,269 MWh.

The charts below show the volume of BMand non-BMSTOR, whichwas made available to use in
window 1l and?2.
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Figure 16 and Figure 17:STOR availability volume, in megawatts (MW)

Average Monthly STOR Capacity Available - Window 1
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Figure 16

The dailyaverage availability of STOR for Window 1 in April 2018 was:

- 2,156 MW
Average Monthly STOR Capacity Available - Window 2
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Figure 17

23



The dailyaverage availability of STOR for Window 2 in April 2018 was:
- 2,310MW

The dailyaverage availability is calculated by takingthe BM availability, plus the Non —BM
committed, plus the flexible accepted availabilityin MWs, and dividing by the number ofdaysinthe
month.

3.4 Other Reserves

3.4.1 Definition
This sectionincludesthe other contracted reserve services that help to offset the cost of managing

reserveinthe BM.

Detailsofthe reserve types presented here canbe found onour website. Lookfor Balancing
services, listofall balancingservices.

3.4.2 Paying for Other Reserves
Reservesinthis sectionare paid for through commercial contracts, the demandturn-up service for
example hasanannualtender round.

3.4.3 Other Reserves Volume and Expenditure

Figure 18: Otherreserves cost, in pounds sterling (Em)
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Figure 18
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Error! Reference source not found. below shows utilisation and availability stats for the different
reserve types. Somearein MWhandsome show how manysites available orinstructionsissued.

Table 2: Other Reserves utilisation and availability data

Apr-18

May-18

Jun-18

Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

Jan-19

Feb-19

Mar-19

Hydro Optional Spin Pump availability (MWh)

20,733

Hydro Rapid Start And GT Fast Start utilisation (MWh)

0

BM GT Fast Start Availability number of sites

20

NBM Demand Turn Up utilisation (MWh)

0

BM Power Potential utilisation (MWh)

BM Demand Turn Up utilisation (MWh)

0
0
3

BM Warming instructions

Table 2

3.5 Constraints

3.5.1 Definition

A constraintis when the flow of electricityinanarea ofthe gridis limited by the grid’s capacity.

We sometimes aska generator to reduce, or constrain, the amount of electricity it's producing.

When we do that, we stillneedthe electricityit would have produced —so we can balance the
system —butwe can’t move itin oroutofa certain area. We make up the difference by buying
energy fromanothergeneratorina differentpart ofthe transmission network.

It can alsohappen the otherway around: we might needto produce more energy insome areas,

whichmeanswe needto reduce productionelsewhere

3.5.2 Managing Constraints

It’s important that we manage these constraint activities. [fwe don’t, equipmentmight be damaged
orareasofthe grid might be atrisk of shutting down.

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

We breakdown constraints intothree groups:

e Transmission Constraints
e Voltage Constraints
e RocofConstraints

3.5.3 Constraints Volume and Expenditure
The totalspent onconstraints in Aprilwas £20.9m. Figure 19 showsthe constraint costs broken

down byBM, trades, SO-SO andancillary services.
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Figure 19: Constraints costs, in pounds sterling (Em)
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Figure 19

The BM constraint costs are broken down by Englandand Wales, Scotland and Cheviotregions inthe
BM costs section ofthis re port.

Figure 20: Constraint volume, in megawatt hours(MWh)
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Figure 20

The totalspent onancillary servicesto manage constraints was£2.74 million,andare broken down
furtherinFigure 21.
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Figure 21: Ancillary service constraint costs, in pounds sterling (Em)
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AS - BM Intertrip Arming (Commercial) 0.02

B AS - BM Intertrip capability (Commercial) 0.02

B AS - BM Intertrip capability (Mandatory - CAP76) 0.11
Figure21

3.5.4 Constraint actions by fuel type
This sectionshows how the constraint costs forthe reportingmonth breakdown by generator fuel

type.

Table3 andTable 4 showthe costs ofthe two types of payments we make, inpounds sterling
(€ million):

e paymentsto managethe constraint—our costs in constraining electricity generation
e paymentstorebalancethe system—ourpayments to participants to bringthe system back
into balance

Positive valuesshow the costs to National Grid. Negative values show receipts. “Other” includes all
fuel types not reported separatelyandincludes hydro, open-cycle gas turbine (OCGT), demandside
suppliers, and nuclear.

Most ofthe constraint costs are payments for suppliers to reduce orincrease theiroutput of
electricity. But when managing constraints, we incur costs in other ways too. For example, we might
use anintertripservice or bilateral contractto reduce the overall costs toconsumers. As these costs
arise because ofthe constraint, we’ve included themin the tables.
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Table 3: Breakdown of constraint costs by fuel type, for April 2018

April2018 All Values £m
Fuel Type Paymen.ts toManage | Paymentsto Net
Constraint Rebalance System

COAL 0.30 1.46 1.76
GAS -1.00 14.83 13.83
INTERCONNECTOR -0.55 -0.32 -0.87
WIND 7.28 0.04 7.32
OTHER 0.10 -1.25 -1.15
Total 6.14 14.76 20.90

Table 4 : Breakdown of constraint costs by fuel type, for the year todate

FY2018-2019 All Values £m
Fuel Type Payments to Manage Constraint Paymentsto Rebalance Net
System

COAL 0.30 1.46 1.76
GAS -1.00 14.83 13.83
INTERCONNECTOR -0.55 -0.32 -0.87
WIND 7.28 0.04 7.32
OTHER 0.10 -1.25 -1.15
Total 6.14 14.76 20.90

3.6 Negative Reserve

3.6.1 Definition

A negative reserve service can provide the flexibility to reduce generation orincrease demand to
ensuresupplyanddemandare balanced. Theserviceis heldin reserve to cover unforeseen
fluctuationsindemand, or generationfromdemandside PVandwind.

3.6.2 Paying for negative reserve
The negativereserveinthis sectionis paidforthroughthe BM, tradesand SO-SO. There are ancillary

services that are used to offsetthe costof negative reserve (for example,demandturn-up), these
are coveredin the Other Reservessection ofthe report.
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3.6.3 Negative Reserve Volume and Expenditure
The totalamount we paidfor negative reservein April2018 was:

- £0.42million.
The totalvolume of negative reserve we procuredin April2018 was:

- 19,356 MWhrs.

Figure 22: Negative reserve cost, in pounds sterling (Em)
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Figure 22
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Figure 23: Negative reserve volume, in megawatt hours (MWh)
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Figure23

3.7 Fast Reserve

3.7.1 Definition

Fast Reserve provides the rapid and reliable delivery of active power throughanincreased output
from generationora reduction inconsumptionfrom demandsources, following receiptofan
electronicdispatchinstructionfrom National Grid. Fast reserve service must commence withintwo

minutes followinginstruction,at rates of 25MW or greater per minute and providing a minimum of
50MW.

National Grid currently breaksdownthe Fast Reserve into three categories: Firm Fast Reserve,
Optional FastReserve forBM and Non-BM suppliers, and Optional Spingen.

You canfindmore detail about fastreserve on our web site at www2.nationalgrid.com/uk. Look
underOur services, Balancingservices,andthen Reserve services.

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

Only Suppliers who have enteredintoa Fast Reserve Framework Agreement can provide the

Optional FastReserve service. This serviceis called upon through requests fromthe 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 fromthe National Grid Electricity Control centre.

30



We make four types of payments to suppliers:

e availabilitypaymentsin £/hours —these are whatwe payto suppliers to be available to
supply Fast Reserve to us at certaintimes.

e positional payments in £/hour—forfirm fast reserve servicesonly.

e window initiationpayments in £/firmwindow —for firm fast reserve servicesonly.

e utilisation paymentsinf£/MWh-we pay these whenwe actually use the Fast Reserve.We

paythemthe CappedBid-Offer pricefor use ofthe service through the BM, or the Firm Fast
Reserve Energy Fee for non-BM providers.

3.7.3 Volumes and expenditure
Figure 24: Fast Reserve services costs, in pounds sterling (Em)
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Figure 24

The totalamount we paidfor fastreservein April 2018 was:
- £6.7million.

Thatcostbreaks downinto

- £5.8millioninBM
- £0.9million fromnon BM providers
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Figure 25: Fast Reserve services volume, in megawatt hours (MWh)
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Figure 25

3.8 Response

3.8.1 Definition

Responseis a service we usetokeep the system frequency close to 50Hz. Fast acting generation and
demandservices are held inreadiness to manage any fluctuation inthe system frequency, which
could be caused by asudden loss of generation ordemand. There are three typesoffrequency
response knownas “primary”, “secondary” and “high”. The difference between primary and
secondaryisthespeedatwhichtheyactrecoverthe systemfrequency.Both primary andsecondary
react to low frequency conditions, and high response reacts to high system frequency conditions,

restoring the frequencyto normal operational limits.

More informationaboutfrequency response andthe service we procure canbe foundonour
website. Look under BalancingServices, Frequency Response Services.

3.8.2 Paying for Response
We procure response throughthe BM andthroughthe Firm Frequency Response monthly tender
process.
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3.8.3 Response Volume and Expenditure

The totalamount we paidfor response in April 2018 was:
- £10.13 million.
The response holding volume in April 2018 was:
- Primary:446,015 MWh
- Secondary: 630,909 MWh
- High:405,946 MWh

Thesefigures exclude enhanced frequencyresponse as the data hasa one month lag. Data for this
reportingmonthwillbe providingin the nextreport.

Figure 26: Response services costs, in pounds sterling (Em)
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Figure 26
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Figure 27 showsthe dynamicandstatic response holdingvolumes inTWh, for primary, secondary
and highresponsetypes (P, S,and Hon the chart).

Figure 27: Response services volume, primary, secondary and high, in megawatt hours (MWh)
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3.9 Voltagecontrol-reactive power

3.9.1 Definition
We manage voltage levels acrossthe 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 levelson the system by controlling the volume of reactive
powerthattheyabsorb or generate.

You canfindmore detail about reactive power onour web site at www2.nationalgrid.com/uk. Look
underOQurservices, Balancingservices, then Reactive power services.

3.9.2 Paying for Reactive Services

Generators covered by the requirements of the Grid Code are required to have the capability to
provide reactive power.Thereis a payment mechanismthatis updated monthly in line with market
indicators. The latest utilisation and paymentfigures canbe found on our website. Look under
Balancing services, reactive power services, market information.
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3.9.3 Reactive Services Volume and Expenditure

The totalamount we paid for Reactive Services in February 2018 was:
- £6.13million.

The totalvolume of reactive power usedin February 2018 was:
- 2,051,518 MVArh.

Figure 28: Costs of reactive power, in pounds sterling (£ million)
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Figure 28
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Figure 29: Volume of reactive power volume, in mega volt amp reactive hours (MVArh)
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Figure 29

3.10 ROCOF

3.10.1 Definition
This is the cost of managing a systemissue called ROCOF, which standsfor rate of change of

frequency. Someembedded generators use protection relaysthat monitor the rate of change of
system frequencyto detect a fault onthe network. Whenthe protection detects that the rate of
change offrequency higheris higher thana set threshold, the generator is tripped, or taken offthe
system. The protection relayis a safety measure, to make sure that the embedded generator is
never connectedto anislanded part ofthe network followinga system fault. The increasein wind
and PV generationmeansthat the rate of change of frequency on the system can be higher thanwas
historically allowed for following the loss of a large generator orinterconnector. We needto reduce
the size ofthelargest possible infeed loss to make sure that the ROCOF protectionrelays are not
triggered, resulting infurther loss of generation after a fault.

3.10.2 Paying for ROCOF
We managethelargestinfeedloss throughforwardtrades,andthe BM.
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3.10.3 ROCOF Expenditure

Figure 30: ROCOF costs, in pounds sterling (£ million)

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Cost £ million

Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19

Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19
B RoCoF 4.55

Figure 30

3.11 Black Start

3.11.1 Definition

If a power station s huts down unexpectedly, we haveto be able togetitup andrunningagain very

quickly. We call this “black start”. 1t means we canstart up each power stationin tur andreconnect
them tothe gridonebyone.

Inthissortofemergency, a power stationcangetits electricity supply froma smallback-up
generatingplanton the samesite. Butnotall power stations have one ofthese,sowe have
agreements with othersuppliers. They help us make sure we have enough blackstart arrangements
inplacein caseweneedthem.

You canfindmore detail about black start on our web site at www2.nationalgrid.com/uk. Look
underOurservices, Balancingservices, then System security.

3.11.2 Paying for Black Start
We make various types of payments (dependingon several factors):

e availability payments —whatwe paysuppliers to be available to supplyblackstartto us

e warmingpayments —what we pay suppliers to maintain readinesswhentheyare not
runninganywayin the energy market

e capitalcontributions—the cost of settingup black start capability

e otherpayments—forexample,fortesting
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3.11.3 Black Start Volume and Expenditure
Figure31showsthe amountwespenton black start,in poundssterling (£ million).

The amount we spent on black start contracts was:

£3.23 million.

Figure 31: Black start services costs, in pounds sterling (£ million)
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Figure 31

3.12 Others

The costs reportedin this sections accountfor:

1. BMactions, whichare not easilyaccounted forin the previously re ported categories suchas
the cost of using the trading platform.

2. Othergeneral cost,tradingoptionfees, bankcharges, sterling adjustments

3. Reconciliation
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Figure 32: Other costs, in pounds sterling (£ million)
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4. OtherInformation

4.1 New Wind Generation

There wereno new connectionsin April 2018.

Max

Metered
BMU ID Month First Metered Connection Area MW
Table 5

4.2 How we manage Wind generation

Energygeneratedbywindfarmsvariesaccording to how windy itis. Sometimesthere is verylittle wind,
and on other days wind generation couldbe toostrong suchthat the turbines shutdownautomatically

fortheirown protection.

Sometimeswe ask some wind farms to stop generating, or reduce output, because very highwind may
affectthetransmission network, causing constraints. Where economicwe mayalsousewind powered
units to resolve other system issues such as frequency management or to create flexibility across the GB
generation portfolioin the same wayas we would use anyother type of generationfor these services.

4.2.1 Payments to Wind Powered Generation

The table below shows the payments made to wind powered generationsince the 2010/11 financial
year. There were no payments to wind powered ge neration prior to this. All payments to wind powered

generationareincludedregardless of the reasonthat this costwasincurred.

£m

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

Payments
to Wind
powered
generation

0.2

34.1

7.6

49.7

65.3

96.8

83.2

108.0

7.4

Table 6

4.2.2 Monthly Breakdown of Wind Farm Payments
The graphbelow shows the monthly total payments to wind powered generation this financial year:
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Wind Farm Payments
£8m

£7m
£6m
£5m

£4m

Monthly Total

£3m

£2m

£1m

£0m
Apr-18 May-18 Jun-18  Jul-18  Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19
Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar-

2018 2018 2018 2018 2018 2018 2018 2018 2018 2019 2019 2019
B Wind Farm Payments £7.4m £0.0m £0.0m £0.0m £0.0m £0.0m £0.0m £0.0m £0.0m £0.0m £0.0m £0.0m

Figure 33
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5. Furtherinformation

You’llfind more detail about balancingservices onour web site at www2.nationalgrid.com/uk.

We publisha number of documents in line with the Electricity Transmission Standard Licence
Conditions (Condition C16: Procurementand use of balancing services). Th ese documents include:

e Daily Balancing Costs —Informationaboutthe daily costs resulting from balancing the
system. Findthe reporton our website under Electricity, Market, operations, and data, then
System balancing reports.

e Monthly BSUoS Report —Informationabout the dailyBSUoS charge resultingfrom balancing
the system. Find the report on our website under Electricity, Market, operations,and data,
then System balancing reports.

e Procurement Guidelines Report —informationaboutthe balancing servicesthatwe’re going
to procure.Find thereport onourwebsite under Our s ervices, Balancings ervices, then
Procurement guidelines.

e Balancing Principles Statement—information about balancing mechanism bid and offer
acceptances.Findit under Industryinformation, Electricity codes, Balancing frameworks,
then C16 Statements.

6. Questions and feedback

If you have any questions or comments aboutour electricity balancingservices, or anythingin this
report, please email us at BSIS@nationalgrid.com.

We’lllookforward to hearingfromyou.
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https://www.nationalgrid.com/uk/electricity/market-operations-and-data/system-balancing-reports
https://www.nationalgrid.com/uk/electricity/market-operations-and-data/system-balancing-reports

