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The New Dynamic Services

The information in this guidance is tailored to
support new, existing and transitioning
providers of the New Dynamic Services. This
document complements the service’s contractual
documents: the Service Terms, Procurement Rules
and Balancing Services Glossary. In the event of
any conflict or inconsistency between this document
and the contractual documents, the latter shall
prevail.

Dynamic Containment (DC), Dynamic
Moderation (DM) and Dynamic Regulation (DR)
make up our new suite of New Dynamic Services.
Together they work to control system frequency and
keep it within our licence obligations of 50Hz plus or
minus 1%. DM provides fast acting pre-fault
delivery for deviations between

+/- 0.015 Hz and 0.2 Hz. DR is our staple slower
pre-fault service. DC is our post-fault service.

Please note this does not include our Dynamic Firm
Frequency Response (DFFR) service which is
being replaced with these new dynamic services
and phased out in FY23/24. Information on
Dynamic FFR can be found on the ESO website.

DC is a fast-acting, post-fault service designed to
arrest frequency in large-loss, low inertia scenarios.
It delivers energy proportionally to the change in
frequency, within £0.5 Hz of the target frequency
value. It is particularly suited to act in the event of a
sudden demand or generation loss.

The DC low frequency (“DCL”) product went live in
October 2020, followed by the launch of the DC
high frequency service (“DCH”) in October 2021.

DM and DR are pre-fault services wherein
providers make automatic adjustments in
generation (or demand). DR provides a constant
power response across the operational frequency
range, reaching full delivery at a +0.2 Hz frequency
deviation. DM responds between +0.1 Hz and
+0.2 Hz, providing additional power to stabilise
frequency as it moves closer to operational limits.
DM and DR were launched in March 2022.

Following the Article 18 of the EBGL consultation
which concluded on 28 October 2022. Our proposal
to deliver a merged set of contractual documents
for the three aforementioned services was
approved by Ofgem. The documents include
merged Service Terms, which describe the
requirements for the provision of each of the

services, and Procurement Rules, which describe
the eligibility rules for participation in the services.
Having received Ofgem’s approval on 10 February
2023 these terms will be live on the 1st of April
2023 and will include updates to allow Grid Supply
Point (GSP) group aggregation for Dynamic
Containment to align with DM and DR as well as
changes to performance monitoring and grace
periods as detailed in this document.

This guidance is published to support the
onboarding of the new terms by our providers. It is
designed to give additional information on the rules
and recommendations regarding the delivery of
these services, along with relevant use cases. This
document will be updated outside of the response
reform annual development cycle to allow for more
frequent updates.


https://www.nationalgrideso.com/industry-information/balancing-services/frequency-response-services




Overview of the services

All three New Dynamic Services — DC, DM and DR — share the characteristics described
below.

A minimum response capacity of 1 MW is required per response unit.

A maximum response capacity of 100 MW for DC and 50 MW for DM and DR is permitted
per response unit.

Automatic activation is required from either generation or demand, or energy limited (e.g.
battery) assets.

Energy limited assets have to comply with the “state of energy” management rules.
Contract delivery is done across four-hour EFA Blocks.

Sell orders may only be submitted in whole MWs.

We procure low and high frequency services separately.

Participation is open to both Balancing Mechanism (BM) and non-BM registered assets.

All services include the capability to disarm and re-arm in response to an instruction from
NGESO.

Aggregation is possible when assets sit behind same GSP Group (subject to technical
assurance being carried out on the risks associated with moving to GSP Group).

Service providers need to have the necessary data transfer capabilities to provide both
operational and performance data.

Payments are provided for availability only.

Updated
V4

Dynamic Containment (DC)

This service is designed to help contain frequency within
statutory limits +/- 0.5 Hz from the target frequency of 50 Hz.

Dynamic Moderation (DM)

This service is designed to help contain frequency within
operational limits +/- 0. 2Hz from the target frequency of 50 Hz.

Dynamic Regulation (DR)

This service is designed to help contain frequency within
operational limits +/- 0.2 Hz from the target frequency of 50 Hz.
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Figure 1: DC, DM and DR delivery requirement curves






High Level User Journey

Table 2: High level overview of the user journey and the relevant ESO Systems

Contract
Management

Schedule /
Dispatch

Payment

Gather data
and
information

User Journey

Build
business case

Understand
codes,

markets and
connections

ESO Systems DEP

Onboarding Participate
/Account
Management
User, company, Tender
unit asset Submission
registration

Action
Pre-qualification Submission

Agent set up Co-optimisation

Contract
Accession

Asset / Unit
versioning
User Management

SMP EAC
SMP

Contracts
awards and
status

Manage
contracts

SMP

Availability
management

Instructions

OBP

Data submission

/ collection

DEP
SMP

Performance
monitoring

Settlement
Penalties
Disputes

Financial
position

STAR
SMP

Acronyms: DEP — Digital Engagement Platform, EAC — Enduring Auction Capability, OBP — Open Balancing Programme, STAR — Settlement and Revenue (System)
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First Time User Registration

If you and your organisation are new to NGESO and to
the SMP Portal, then it is required that you register
directy via the portal using the following instructions.

The User should visit and bookmark the following link:
https://portal.nationalgrideso.com/smp/s/login/

As a first time user you will need to click the “Register
New Account” button. Users will be navigated to the first
‘screen’ to capture Registration.

Registering New Primary User

In order to access the SMP Portal, it is expected that upon
initial registration the main or ‘primary’ contact (user) at
your organisation/company will undertake the registration
steps.

Registration involves submitting one’s contact details and
their organisation/company details. The successive order
is contact details followed by company details.

When entering email addresses or telephone numbers,
standardised formats are expected, if a User/Contact does
not submit field values compatible with the expected
format then the field will be flagged in a red border with a
prompt instruction. For example if an email address has
been submitted with the incorrect format.

Once all of the fields have been completed on the
User/Contact section, the “Next” button will no longer be

<8>

shaded grey, instead it will be converted into a blue
‘button’, allowing you to proceed to the next step.

Registering the Primary User’s Company

The ‘Register new Account’ stage involves two pathways
depending on the Company Status. If the User/Contact’s
organisation is a UK Limited Company, they select the
first checkbox. If the User/Contact’s organisation is a non-
UK Company then they select the second checkbox.

Once the option is selected, the user clicks on the “Next”
Button.

Registering a UK Company

The User/Contact will be prompted to search for the
Company Name and the Company Registration Number.

For Company Name - they will be expected to enter the
name, which will trigger a lookup search/listing of similar
names for the user to choose from.

For Company Registration Number - they will be expected
to enter the exact reference number, which will trigger a
lookup search/listing for the user to select and confirm.

Please note that only valid and accurate Registration
Numbers will be accepted and appear in the search
exercise.

For Company Registration Number - they will be expected
to enter the exact reference number, which will trigger a
lookup search/listing for the user to select and confirm.

Please note that only valid and accurate Registration
Numbers will be accepted and appear in the search
exercise. If your Company is a UK Limited Company and
the search listing is unsuccessful, you will need to reach
out to your NGESO Account Manager by email

Once a match has been found, the User/Contact must
select the "Submit” button to proceed to the next step.

If the search result is incorrect or the User/Contact wishes
to undertake a new search, then they are expected to
click on the “Remove Company” link to refresh the search
functionality.

Once the search result is correct, then the User/Contact
selects the "Submit” button on the bottom right right-hand
corner of the screen.

For more information on this process, or for information on
registering a non UK company click here.

For technical support please contact:
commercial.operation@nationalgrideso.com



https://portal.nationalgrideso.com/smp/s/login/
https://www.nationalgrideso.com/document/264781/download
mailto:commercial.operation@nationalgrideso.com
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Figure 3: Button to create new basket
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An example of a service design is provided below. Testing is needed to confirm

that a particular asset can deliver under these requirements.

Service description - DC

DC is a fast-acting frequency response service to contain frequency within
the statutory range of +/-0.5Hz in the event of a sudden demand or
generation loss. The service delivers very quickly and proportionally to

frequency deviation.
Table 3: Dynamic R See .the
Containment service DECCENCEEVNAN 0% (+/-0.015Hz) Service Terms
specification Small linear Between 0.015Hz and 0.2Hz and supporting
delivery (maximum of 5% at 0.2Hz) d t tion
s +/-0.2Hz is 5% ¢ ocumenta
or more
Full delivery +/-0.5Hz is 100% details.

Linear dlehvery 0.2Hz
knee point

Full activation 0.5Hz

Full delivery 1s (but no faster than 0.5s)

Figure 6: Dynamic
Containment
delivery requirement
curve




Service

Maximum

initiation time

Timax(s)

Maximum time to
full delivery

Tamax(s)

Lag upper bound
tolerance

tolinax(s)

Ramp time upper
bound

thinax(s)

Ramp rate lower
bound

TTin(s™)

Service Terms

Recalling the main definitions for Performance Monitoring from the Service Terms:
Availability Payments

From the Service terms, the payment formula is:

Where

Table

Seij = Round ((Pa,- ~ (1= Kay) X PEyj) X Vg X 05 x Faij),z)

Saij is the settlement value calculated in respect of Response Unit i for the
relevant Auction Product a and Settlement Period j;

Py; is the applicable Market Clearing Price in £/MW/h for the relevant Auction
Product a and Settlement Period j;

V,ij is the Contracted Quantity in MW in respect of Response Unit i for the
relevant Auction Product a and Settlement Period j;

Fq;j is zero (0) if Response Unit i has any period or periods of unavailability for
Auction Product a within Settlement Period j, and is one (1) otherwise;

Kq;j is the performance factor in respect of Response Unit i for the relevant
Auction Product a and Settlement Period j, and is defined in this Schedule 3
below; and

PF,; is the settlement adjustment price in £/MW/h applicable to Auction
Product a and Settlement Period j, and is which is calculated as follows:

. The settlement adjustment price is equal to the Market Clearing Price
if the Market Clearing Price is greater than or equal to [x2];

The settlement adjustment price is equal to -1 (negative one) times
the Market Clearing Price if the Market Clearing Price is less than or
equal to [x1];

The settlement adjustment price is equal to [X] if the Market Clearing
Price is between [x1] and [x2].

Performance Data

5: Performance data

reporting by different service DC 20Hz

DM 20Hz
DR 20Hz or 2 Hz
Stacking Services 20Hz




Performance Calculations - Overview

The figure below shows an overview of the performance monitoring calculations methodology for all three dynamic

services:

CEB
Si, = (Z Round(Pij, x Vij, x 0.5)
J

Contract defines service
to monitor

Service terms equations for
dynamic services

Low & High

High only

L

Figure 7: Overview of the performance monitoring methodology

Fij, | X K,

l-l-l-l-l-l-l.l-l-l-l-'l-l-l-l-.
u Availability factor F for Low,

: and High calculated based *
on availability flag




Performance Calculations (1/3)

Stages

1) Contract: In the first stage, contracts are gathered and processed. This defines the services to be monitored.

If unit DC-UNIT1 has a contract for EFA 1 on the 1st of February 2023 the following information could be processed and
DC-UNIT1 will be monitored for DC Low only service with a contracted volume of 10MW for EFA 1 on 01/02/2022.

Company Unit Name [(EFA Date |Delivery Start Delivery End EFA Service [Cleared Volume |Clearing Price [Technology Type
DC COMPANY1 DC-UNIT1 |01/02/2023|2023-01-31723:00:00 |2023-02-01T03:00:00 1|DCL 10 1|Batteries

2) Performance bounds equations: Based on the contracted service, the system selects the corresponding equations for the performance bounds calculation,
as defined in the Service Terms.

For the above example, the equations used for a Low service contract are:

UBpp(t) = RLD( Ryp(F'"¢" (£)), TTmin ) X P
LB p(t) = RLU(RLp(F¥PPeT (1)), TTypin ) X P



Performance Calculations (2/3)

Stages

3) Settlement Period (SP) Error: Errors per SP are then calculated based on the schedule 2 of the service terms. The contracted service also defines if there
are errors for Low-only, High-only, or Low and High service. Errors are first calculated using the rolling minimum error formula, the lengths of the rolling
minimum windows are provided in Table 6.

Where x is the length of the rolling minimum
window defined by the contracted service as

E = max shown in Table 6.

(rolling_minimum esm)
m

over x seconds

Table 6: Rolling minimum window length by service.

Rolling minimum window
length (s

0.2
DM |
(DR |

Examples of error calculations are given the following ‘Use Case’ sections,
for each of the contracted services.

0.2
2

4) Settlement Period (SP) k factor: After errors have been calculated, a k factor is assigned to each SP. The contracted service will also define if there are k
factor for Low-only, High-only or Low and High contract

<G>



Performance Calculation (3/3)

Stages

5) Settlement Period (SP) Availability: Availability is calculated based on the availability flag submitted in the performance files. This then defines the
availability factor Fij, of the payment formula per SP. Availability is first segregated into Low and High service by converting the decimal number into binary,
this will determine which service is available, for example:

Table 7: Availability flags..

Availability flag] DR High bit DR Low bit DM High bit DM Low bit DC High bit DC Low bit
0 0 0 0 0 0 0
1 0 0 0 0 0 1
2 0 0 0 0 1 0
3 0 0 0 0 1 1
4 0 0 0 1 0 0
48 1 1 0 0 0 0

If a contracted dynamic service is fully available for the full duration of the SP, then a value of 1 is assigned to the availability factor Fij,. On the other hand, if the
contracted service is partly available for the SP, then a value of 0 is assigned to Fij,.

Recalling the service terms:
“Fij, is zero where there is any period or periods of unavailability within Settlement Period j during the relevant Contracted EFA Block e, otherwise is Fij, 1.”
This workflow will be broken down per contracted service below, e.g. for dynamic Low-only, High-only and Low and High service.

6) EFA K factor: The K factor for the contracted EFA block e is calculated using the formula below. This calculates the minimum k factor that occurred within
the EFA block.

Ke = n’l]ll’l k]

K, factor calculation uses available data to derive the factor. Any unavailability will impact the payment for the affected settlement period.

8>



Use Case

Dynamic Service Low

Performance Monitoring

1) Contract: In the first stage, contracts are gathered and processed. This
defines the services to be monitored.

Example, assume that the following contract is given:

: Example of performance
bounds for DC Low only.

Calculated using the Low service equations:

UByr(t) = RLD(Ryp(F'" (), TTmin ) X P
LByp(t) = RLU(RLr(F*PPeT (£)), TTmin ) X P

3) Low SP Error: Firstly, measurement errors are calculated, this means that
for each sample m, the error is calculated as:

LBz — R R < LByr
em = 0 LBz <R < UByp
R—UBy: R > UBy

To calculate the final Low SP Error, the rolling minimum window is used.
As defined in Table 6, for DC:
F = max (rolling_minimum esm)

< /\ > m over 0.2 seconds
J

Fora 20 Hz Sampled data of a DC 1t . ~l1r,m|e:1mr - LF,ermr:fouing -]
service, the error rolling minimum for g 000 [~ 0006 ~MIN(AE2:AES)
Low is calculated using 4 samples as 5 e e
shown from the PerfMon_Excel tool. B a0 Py

Then the maximum value among the calculated rolling errors within the SP
defines the Low SP Error.

4) Low SP k factor: After the Low SP Error (E) is calculated, for DC the SP k
factor for SP j can be computed as follows.

1 E<A B
kj={1—(E—A)/(B—A) A<E<B Where 4 = 0.03
0

E>B and B = 0.07.

5) Low SP Availability: Availabili y flag | DC L Availabil DC H Availabil v
Availability is then computed for the SP = 5 1
using the availability flag submitted in the 1 1 0
0 0 0

performance files based on the Table 7, e.g.
for DC availability.

R 5 T
t - |availability - |4_availability - |L_availability - |
.00 1.000

For 20Hz sampled data, a full SP

2 ) 1

contains 36000 rows of data, as per the 1 cuji 3 H
PerfMon_Excel tool. el 3 1
- 7 025 1.000 [} 1

For a Low service, the SP Availability can be calculated as

sum(Low Availability)

Availability = 36000

Then the Availability factor Fij for SP j is computed as:

.. _ )0 Availability < 0.999
Fij = .
1 otherwise
i.e. if a unit has an availability of less than 99.9% then availability factor will be 0 for that
settlement period. Otherwise, if the availability is greater than or equal to 99.9% then'the
availability factor will be 1 for that settlement period.



Use Case n 7 o

For example, for a 20 Hz sampled

- - - L .L_-__;EL@E‘LW_;W‘

Dyn amic Service H ig h data of a DC service, the error rolling : S —
minimum for Low is calculated using 4 o s
6 020 0.000 0.000

4 samples as follows, using the
PerfMon_Excel tool.

Performance Monitoring

Then the maximum value among the calculated rolling errors within the SP

1) Contract: In the first stage, contracts are gathered and processed. This defines the High SP Error.

defines the services to be monitored. 4) High SP k factor: After the High SP Error (E) is calculated, for DC the SP k

Example, assume that the following contract is given: factor for SP j can be computed as follows.

Where A = 0.03

1 E<A
kj=11-(E-A)/(B—A) A<E<B
0 E>B

and B = 0.07.
5) ngh SP AValIablIlty Availability flag |DC L Availability| DC H Availability
e o of bort Availability is then computed for the SP : - :
3 (=l ClF [SEelmkes using the availability flag submitted in the
bounds for DC High only. 9 yflag ; ; 3

performance files based on the Table 7, e.g.
for DC availability.

Calculated using the High service equations:

UByr (t) = RLD ( Ryr (FYOY€" (£)), "Timin ) X Q For 20Hz sampled data, a full SP * e D e
LByp (t) = RLU(Ryp (F*PPT(8)), TTmin ) X Q contains 36000 rows of data, e.g. using g i
the PerfMon_Excel tool. Poem %% E ﬁ

3) High SP Error: Firstly, measurement errors are calculated, this means that For a High service, the SP Availability can be calculated as

for each sample m, the error is calculated as:
o sum(High Availability)
{LBHF —R R < LBy Availability = 36000
em = 0 LByr < R < UByp
R — UByp R > UByy Then the Availability factor Fij for SP j is computed as:

0 Awailability < 0.999

1 otherwise

i.e. if a unit has an availability of less than 99.9% then availability factor will be O for that
settlement period. Otherwise, if the availability is greater than or equal to 99.9% therethe
availability factor will be 1 for that settlement period.

To calculate the final High SP Error, the rolling minimum window is used. Fij =
As defined in Table 6, for DC:

E = max(

<{C> "

rolling_minimum esm)
over 0.2 seconds




Use Case

Dynamic Service Low and High

Performance Monitoring

1) Contract: In the first stage, contracts are gathered and processed. This i
defines the services to be monitored. a000000

20.00000

HF-LF Bounds

Example, assume that the following contract is given: £ oo

2000000

0.po

4000000

.00000
ime (s)

2) Low and High service only equations:

LF Bounds HF Bounds
_ P ub(t)=0 50.00000
UB(t) = ub(t) X {Q ub(t) <0 TG ub(t) = RLD( Reym (meer(t)):rrmin) s00000 n F‘—\
_ P Ib(t)=0 Ib(t) = RLU( Rs_\rm (F¥PPET (1)), TTmin ) o [ [ ‘l i ’ bo [ # W|Nm 15,00 100
LBO=®X 1o 1) <o sl Rimn | ;q\ [1]] "\W
2000000 || | fi- 1 | (
[ )\ I H t
1:jvmrf L | I‘.“wg [‘f 'L\L; U-U 'H‘

For a bundled service (Low and High), an extra step is required to separate the =
calculations of Low and High errors. This is achieved by segregating the

performance bounds into LF and HF as follows:

Time (s) Time {s)

——UB_HF ——LB_HF

——UBIF ——IB.|

Performance bounds for LF: Performance bounds for HF: Figure 10: Example of segregated performance bounds for a DC Low and
High service.

UB(t) UB(t) =0 UByp(t) = UB(t) UB(t) <0
0] otherwise HE 0 otherwise

UBr(t) = {

LB(t) LB(t)=0 LB(t) = LB(t) LB(t) <0
0 otherwise HE (1] otherwise

LB p(t) = {

21

<




Use Case

Dynamic Service Low and High

For a DC Low and High contract: E, = m"alx(

rolling_minimum esmL>
over 0.2 seconds

(rolling_minimum esmH>
over 0.2 seconds

Performance Monitoring £y = mpn

4) Low and High SP k factor: After the SP Errors (E) are calculated, the SP k

3) High and Low SP Error. Similarly, the response will be segregated for the ) -
factors for SP j can be computed for Low and High as follows.

calculation of errors, i.e. for response R:

; - 1 E, <A
R>0 / ‘.,"-‘,_ VY ki =<1—(E,—A)/(B—A) A<E <B
otherwise § O AT Where 4 = 003 ' ELmm/E=m A=h =
 uh \* / \ W i - .
R <0 and B = 0.07. | oy
otherwise . : kg ={1—(Ey—A)/B—-A) A<E;<B
- 0 Ey>B

B HOE I 5) Low and High SP Availability:

Availability is then computed for the SP Avaiabiiy Tag. | DC L Avalabiiy| DC H Avalabiliy

response for DC Low and High service.
P J using the availability flag submitted in the . 8 .

performance files based on the Table 7, e.g.

Then, measurement errors are calculated for Low and High, this means that for DC availability.

for each sample m, the measurement errors are defined as: " ity
For 20Hz sampled data, a full SP ;i mm e
LBLFO_ R, " Rij?Li”ZJB contains 36000 rows of data, e.g. using PRl
emt = < < ] ! i
™ \R —uB, R >UB, the PerfMon_Excel tool. e
7 025 3000 1.000 1.000
8 030 3000 1000 1000
LByr — Ry Ry < LBy
emn = 0 LByr < Ry < UByp
Ry — UByr Ry > UByr For a High service, the SP Availability For a Low service:
) ; . - : can be calculated as:
To calculate the final Low and High SP Error, rolling minimum windows are
: ithi High Availabilit L Availabilit
usgd. Then the maximum value among the calculated errors within the SP Availability, = sum( ‘9360'(’)‘(1)‘ ability) Availability, = sum( Sgg(‘)g ility)
defines the Low and High SP Error separately. -
o Fii, = 0 Awailability; < 0.999
A Fijy = {(1) Avallabl}iLtyH.< 0.999 L 1 otherwise 22
otherwise
<O




Performance Monitoring

When a unit is disarmed, the flag must indicate the relevant status during the
disarmed periods. Performance will not be affected by disarmed periods:

Arming / Disarming

Disarming
© 100
q q q q A [ 15
As per Service Terms, the issue of a Disarming Instruction shall not affect S £ o
o i X Ke) 0 .
payment of the Availability Payment during the relevant Contracted Service 0§ a0 Y
Period(s). Qe / o 2
( ) % =) § 0 E
. . . n n n f 200.00 1.00 2,00 3.00 4.00 5.00 €.00 7.00 8.00 9.00 10,00 ;
In Performance Monitoring, arming/disarming is monitored through the armed i % 4; . 5 3
flag in the performance data: 5 © X <
= 80 i
o 100 : - - 0
| Time (s)
. O
Table 8: Armed / Disarmed Status la) Ib ub Response Errors —— availability —=====armed

Armed / Disarmed Status When a unit is re-armed, the flag must indicate the relevant status during the

The Armed/Disarmed Status field should be calculated by setting the relevant bits for Armed Services to armed periods. The performance bounds will be calculated when the armed

Dynamic Regulation, Low Frequency 16 60
-80

-100

1’ and leaving the bits for Unarmed Services to ‘0’ status is flagged as active:
Bit Service Armed Bit Value Arming
0 Dynamic Containment, Low Frequency 1 8 100 1
80
1 Dynamic Containment, High Frequency 2 S 60 .
40 =
2 Dynamic Moderation, Low Frequency 4 % 20 fg
IS ER 2
3 Dynamic Moderation, High Frequency 8 Q 2 20000 100 200 300 >
L -40 E
4 <
5

Dynamic Regulation, High Frequency

Time (s)

Low and High contract

ub Response Errors availability = ====- armed




Volume cleared (MW

Service 1

Service 2

Same Clearing Price Example

In this example, the market clearing price (MCP) is the same for
both services i.e., £1/MW/h. As the market clearing prices (MCP1
and MCP2) are both greater than zero, then total payment from
ESO to the participant decreases as performance decreases. Figure
14 Shows how the total payment is composed by a proportion from
Service 1 and another portion for Service 2. Each portion is
proportional to the volume cleared for each service and the price at
which it was cleared.

Figure 14: Example of penalties for stacked services with MCP1>0
and MCP2>0.

MCP1>0, MCP2>0

. Service 2

. Service 1

Payment (£)

—@— Total

3
09 08 07 06 05 04 03 02 01 0
K Factor




Different Clearing Price Example

Updated
V6

If the clearing prices are different, each service is penalised in proportion to its cleared volume and price. For instance, if MCP1>0 but
MCP2<0 then penalties from poor performance from Service 1 should reduce the amount that the ESO pays the participant whereas
penalties from poor performance from Service 2 should increase the amount that the participant pays ESO. Figure 15 shows this case for

different K factors. For example, if the market clears at MCP1 = £1/MW/h and MCP2 = -£1/MW/h, and the asset delivers with a K factor of
0.5, payment from ESO to the participant for a single settlement period of each service can be calculated as applying:

Payment_S1 = 60MW*0.5h*(1£/MW/h — (1-0.5)*1£/MW/h) = 15£
Payment_S2 = 40MW*0.5h*(-£1/MW/h — (1-0.5)*1£/MW/h) = -30£
Total Payment = Payment_S1 + Payment_S2 =15£ - 30£ = -15£

40

30

Figure 15:Example of penalties for g ®
stacked services with MCP1>0 and E 10
MCP2<0. Z 0
E -10

g -20

v -30

-40

-50
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51
o 52

——Total

Performance Factor (K)

Consequently, total payment to the participant would be -60£ (participant pays ESO £60).




How the ESO will monitor

We will use the data provided, along with published results, to
identify any Units post auction that the ESO believes could not
deliver a bi-directional contract. The ESO recognises that whilst
Units are tested to their high and low capacities before being
allowed to participate in the response auctions, there may be
instances when a Unit is simply incapable of delivering these
volumes when awarded bi-directional contracts over a single
period. As part of the monitoring of bi-directional Sell Orders and
contract, where any Unit goes above these suggested thresholds
then the participant will be contacted and asked to explain how

SOE is being managed.

For example: Dynamic Regulation is a 1-hour service, a Unit with
a badged capacity of 10MWhr is tested for 10MW DRL and 10MW
DRH. However, when bidding into DR auctions, it must comply
with paragraphs 5 and 6 of the Response Services Service Terms,
meaning that the combined volume for bi-direction contracts
cannot exceed the MW/hr capacity even before SOE management
is taken into consideration. Any Units whose aggregate contracted
quantities exceed this unit capacity will be deemed unavailable in
line with paragraph 5.7 of the Response Services Service terms.

More information available here.



https://www.nationalgrideso.com/document/294291/download

De-registration of units

In determining whether to de-register units, due to the apparent seriousness of the potential breach, considerations will include
a. Whether the non-compliance has caused, is causing, or is likely to cause harm to, competition and the ESO.

b.  Extent to which business may have benefitted from the non-compliance

Prior to de-registration of the unit the NGESO will engage with the relevant party to understand the breach where appropriate, warnings will
be offered to the participant where necessary before resulting in de-registration of the unit.

Our intent of this power is to prevent the participation of providers for a defined period of time.
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Grace Period 1 Grace Period 2
Grace period 2 applies:

» when changing between contracts
(changesin P or Q)

» after switching between dynamic
services

» after switching from FFR contracts
to the dynamic service suite.

Grace period 1 applies:
» atthe beginning of delivery
after a period of missing data

» after switching from
‘unavailable’ to ‘available’.

The lengths of the two grace periods are shown below.

Table 10: Grace periods.

Service Grace period 1 (s) | Grace period 2 (s)

DC 0.55 2

DM 0.55

DR




Grace Period 1 — Beginning of delivery

Grace period 1 comprises the following cases:
* Beginning of Delivery
* Period of Missing Data

* Switching from Unavailable to Available.

Beginning of Delivery

Beginning of delivery is defined as the start of a dynamic
service delivery from any other service not within the
dynamic service suite or FFR. For example, if a unit is
contracted for a 50MW DC L-only service in EFA 2, EFA 4
and EFA 5, the grace period 1 (for DC, 0.55 seconds
grace period) will be applied to the beginning of EFA 2
and EFA 4 only as there are no dynamic service contracts
before the beginning of the specified EFAs.

Figure 16:
Example of
performance
bounds without
grace period 1 at
the beginning of
delivery.

Figure 17:
Example of
performance
bounds without
grace period 1 at
the beginning of
delivery.
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Grace Period 1 — Missing data period

4 )

Missing Data Period

Missing data is defined as gaps in the sampled data, e.g. for
20Hz sampled data, the time intervals will have increments of
50ms for each sample. Then, if the interval is greater than
50ms, the grace period will be applied.

g J

Figure 18: Missing data example

Grace period —
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Grace Period 1 — Availability switch

N

\ Table 12: Availability changes for DC Low and High service
R . Availability flag change for DC L and H _
Availability Switch .
from to Grace period
When a unit switches from unavailable to available the Grace DCLand H 0 1 TRUE
period 1 will be implemented. This applies within every
service of the dynamic suite. DCLand H 0 2 TRUE
) o ) DCLand H 0 3 TRUE
The following combinations have been provided as an
example for DC. This approach is also applicable to DM and DCLand H 1 2 TRUE
DR in the same way using the respective availability flags for DCLand H 1 3 TRUE
each service. DCLand H 2 1 TRUE
\ / DCLand H 2 3 TRUE
Table 11: Availability changes for DC service Table 13: Availability changes for DC High service
Availability flag change for DC L-only _ Availability flag change DC H-only _
to Grace period to Grace period
DC L-only 1 TRUE DC H-only 1 FALSE
DC L-only 2 FALSE DC H-only 2 TRUE
DC L-only 3 TRUE DC H-only 3 TRUE
DC L-only 2 FALSE DC H-only 2 TRUE
DC L-only 3 FALSE DC H-only 3 TRUE
DC L-only 1 TRUE DC H-only 1 FALSE
DC L-only 3 TRUE DC H-only 3 FALSE

<8



Grace Period 1 — Availability switch

(" )

Availability Switch

The following
combinations have
been provided as an
example for DC.

This approach is
also applicable to
DM and DR in the
same way using the
respective
availability flags for
each service.

MW

DC L performance bounds and Grace periods

Figure 20: Example of availability changes for DC H
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Grace Period 2

Grace period 2 is applicable after a contract switch
within the dynamic suite (also considering switching
from FFR to the dynamic suite) using whichever of
the contracts gives the lower bound, and the higher
upper bound.

A non —exhaustive list of scenarios where the grace
period 2 will be applicable is given below.

DR switches (10 seconds grace period) DC switches (2 seconds grace period)

. DRL to DRH/DRLH o DCL to DCH/DCLH

° DRH to DRL/DRLH o DCH to DCL/DCLH

° DRL to DRL (if there is a change in P) ° DCL to DCL (if there is a change in P)
° DRH to DRH (if there is a change in Q) o DCH to DCH (if there is a change in Q)
° FFR to DR o FFR to DC

° DC/DM to DR o DM/DR to DC

DM switches (2 seconds grace period)

o DML to DMH/DMLH

o DMH to DML/DMLH

° DML to DML (if there is a change in P)
° DMH to DMH (if there is a change in Q)
o FFR to DM

o DC/DR to DM
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Grace Period 2

This type of grace period is applied after a contract
switch within the dynamic suite as well as switching
from FFR to the dynamic suite.

This change will provide the corresponding grace period where the
Upper performance bound and the Lower performance bound will be
calculated using whichever of the contracts gives the lowest lower
bound (LB), and the highest upper bound (UB). The performance will

be assumed to be 100% during such grace period provided that the
scaled error is below 25%.

This can be defined as follows, for two consecutive DC L-only
contracts EFA 1 with P; switch to EFA 2 with P, :

UBy(t) = RLD ( Ryz (F1¥T (1)), 71 ) X Py

LBy (t) = RLU(Rpp(F"PPeT(£)), TTinin ) X Py
and

UB,(t) = RLD ( R.p (F“’W”(t)) T Tomin ) x P,

LBz(t) = RLU(RLF(Fupper(t)), T min ) X PZ

Then LB and UB are calculated for 2 second after the change, i.e. at
the beginning of EFA 2, as:

UBLF(t) = maX(UBl(t), UBz(t))
LB (t) = min(LBy(t),LB, (1))

The scaled error will then be calculated as:

LBLF_R R < LBLF
em = 0 LBLF S R S UBLF
R—UBye R > UB,p

em em
— =025 — 2
P, 0.25 P, > 0.25

em
0 — < 0.25
P, —

eSy =
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Energy Requirement and Duration

Energy limited as an asset type is defined in the Glossary as:

a classification given in the Registration and Pre-Qualification
Procedure to any Auction Unit comprised of one or more Eligible
Assets:-

which creates its store of energy by using power ultimately
drawn from the National Electricity Transmission System;
and

whose State of Energy at the start of a relevant Service
Period is insufficient to provide full delivery of the
Contracted Quantity for the duration of that Service Period;

These assets are subject to a number of additional rules detailed
in section 6 of the Service Terms. One area of additional rules
relates to; delivery duration, response energy and energy
recovery.

The rules are required to give ESO assurance that energy limited
assets can reliably provide the full contracted quantity of dynamic
services. The duration and volume requirements have been sized
based on analysis of frequency events and a risk-based
assessment.

The terms below are fully defined in the Glossary. Below a plain

English explanation is offered.

1.

Contracted Quantity
a. The amount of Response (MW) which a Service
Provider has agreed to provide.
Delivery Duration
a. fifteen (15) minutes (DC)
b. sixty (60) minutes (DR)
c. thirty (30) minutes (DM)
Response Energy Volume
a. the amount of stored energy (or capability to store
energy) that a Response Unit should be capable of
delivering before becoming unavailable due to
exhaustion. Calculated as the Contracted Quantity
multiplied by the Delivery Duration.
Energy Recovery
a. the minimum volume of stored energy (or capability
to store energy) capable of being recovered by way
of State of Energy management in a single
Settlement Period. Calculated as twenty percent
(20%) of Response Energy Volume.
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PN formatting

A PN takes the form of a CSV file which is entered in to the BM or ASDP
system using the following format:

The BMU_ID is assigned to a unit via the registration process at the start of
an assets life

The datetime must be in GMT all year and must have at lowest 1 minute
resolution

For BM, MW values must be declared as integers

Using this data the system can build a graphical profile (baseline) of what
each unit will be doing. A PN does not need to be a static value, it can
change over the duration of the Settlement Period.




Examples /

The Ramp Rate will differ depending on the size of the frequency
response contract:

Table 14: Ramp Rate Examples
100MW contracted 10MW contracted

5MW/min ramp limit applied 0.5MW/min ramp limit applied to
to 100MW 100MW

20m to achieve 200mins (3h 20m) to achieve
full recovery/delivery full recovery/delivery

\
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Requirements —
Being able to provide the required amount of energy defined as Response
Energy Volume in Service Terms 6.11.i2
Being able to recover the amount of energy defined as Energy Recovery in
Service Terms 6.11.ii
Compliance with the baseline ramp rate requirement in Service Terms 6.8.

Recommendations -

1. Prepare the appropriate headroom and/or footroom so the unit can provide the
full Contracted Quantity at all moments during the service delivery time. This
means service providers can decide the level of headroom and/or footroom to
hold, this level could potentially be zero except in the situation where the unit
provides maximum symmetrical capacity for both LF and HF - it must retain
some headroom for energy recovery.

The unit can choose to recover the energy faster, i.e. recover more energy
than Energy Recovery. However, this must ensure any baseline complies with
the maximum ramp-rate rule.

General SoE management guidelines

SoE management for DC/DM/DR should rely on energy-limited units:
Beginning the EFA Block with a level of stored energy adequate for their
contracted response quantity.
Reviewing the level of stored energy at the start of each settlement period
during that EFA Block, looking at the net energy delivery in the previous
settlement period.
Aim to return the stored energy to an appropriate level by following the
submitted operational baselines, charging or discharging according to thesrén.




SoE for BM and NBMs

Example:

Contracted quantity: 50MW of DC low (i.e. low frequency response
only)

Minimum energy requirement: 12.5MWh - calculated as 15
minutes at full power: (15/60) x 50 = 12.5MWh

Minimum energy recovery requirement: 2.5MWh per SP -
calculated as 3 minutes at full power: (3/60) x 50 = 2.5MWh

Based on the above parameters, the Registered Service Provider
should therefore manage the SoE of its energy limited unit as
follows:

1. Begin the EFA Block with the capability to deliver 12.5MWh of
energy in the relevant direction — in this case, generation when
frequency is low. Delivery might occur in a single event lasting 15
minutes at full power or any number of shorter consecutive events
(see Note 1 at the end of this section).

2. At the start of each (and every) settlement period during that EFA
Block, the Registered Service Provider should calculate the net
energy delivery over the preceding settlement period. For example,
if in SP24 the unit delivered 10MWh of energy as it responded to
frequency, at the end of SP 24 / start of SP25 the stored energy is
now 2.5MWh.

3. The Registered Service Provider should submit a baseline to
replenish at least 2.5MWh so that stored energy can begin to return
to minimum requirement. The baseline should not exceed a level at
which the unit is unable to continue to provide DC whilst following
the baseline.

a. The Registered Service Provider should create and submit this
baseline before the end of SP25 so that it can take effect from SP28.
It cannot take effect any earlier because there is a 1 hour gate
before baselines can apply — this is the convention applied to
physical notifications in the BM and needs to be mirrored by non-BM
providers to ensure fairness across all market players.

b. The baseline should replenish at least 2.5MWh because this is
the minimum energy recovery requirement calculated as 20% of the
minimum energy requirement (equal to 3 minutes at full power:
(3/60) x 50 = 2.5MWh).

Illustration in next slide.. 39



SoE for BM and NBMs

lllustration

If there is no further response delivered in SPs 25-31 (i.e. frequency
stays in the dead band 50Hz +/- 0.015) then the stored energy will
be 5MWh at the end of SP28, 7.5MWh at the end of SP29, 10MWh
at the end of SP30 and completely restored to 12.5MWh at the end
of SP31. At the end of every Settlement Period the Registered
Service Provider assesses the level of stored energy and submits an
appropriate baseline to recover that energy at a rate of at least 20%
per Settlement Period.

The Registered Service Provider can choose to recover the energy
faster but must ensure any baseline complies with the maximum
ramp-rate rule. In our example the maximum ramp rate is calculated
as 5% of the contracted quantity, so 2.5MW/min.
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SoE for BM and NBMs

Additional notes:

Note 1: For energy limited units, please take note that the energy requirement is
defined in terms of MWh, not minutes. It can be calculated in terms of minutes at full
power but should not be interpreted as ‘maximum delivery time is 15 minutes’. Units
are required to deliver at least the minimum energy requirement, for example for DC
this could be full power for 15 minutes but could also be 50% power for 30 minutes or
10% power for 150 minutes. There is no maximum delivery time unless/until the
minimum energy requirement is fully delivered in net terms and/or the contracted MWh
volume is less than 1MW (i.e. 1MW minimum contracted DC volume).

Note 2: For all Registered Service Providers, we will calculate your response delivery
as a deviation from your submitted operational baseline. Therefore, the ability to
accurately follow a baseline is paramount. In the dead band (+/- 0.015Hz) the unit
should be operating at its baseline — this may be OMW or any other value, particularly if
the unit is following a baseline to charge/discharge for SOE management purposes.
The difference between a unit’s baseline at its maximum capacity should be greater
than or equal to the total contracted quantity, otherwise it would not be able to deliver
on its obligation if frequency moved to +/-0.5Hz.

Note 3: It is not possible or desirable for NGESO to prescribe the maximum quantity
that an energy limited asset can provide. We do not know the cycle efficiency (or how
this might change over time) so we cannot prescribe how much headroom/foot room
must be maintained to allow for adequate SOE management. We can only be sure that
a XMW capacity unit can offer < xMW of symmetrical service.

8>

The Registered Service Provider must also ensure that the
contracted service can be delivered at all moments during the
service delivery day, including when ramping to or delivering
against baselines for energy. This means a unit with name-plate
capacity of 50MW cannot be contracted to deliver 50MW of
symmetrical DC — it must retain some headroom for energy
recovery.

NGESO is not specifying how much headroom a unit must hold;
that will depend on unit characteristics unknown to NGESO, e.g.
cycle efficiency (See Note 3). The Registered Service Provider can
assess what quantity of the contracted service a unit can provide
whilst considering:

1. The requirement to recover at least 20% of the minimum energy
requirement in a single Settlement Period.

2. The maximum ramp rate for all baselines submitted during the
EFA Block.

3. The unit efficiency and other technical and commercial
considerations.
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SoE for BM and NBMs
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Notes on Stacking of services:

Note 4: When considering stacked products, the minimum energy requirement should be calculated as the sum of the minimum energy requirements
of each product.

Example:

Contracted quantity: 10MW of DC low and 10MW of DM low

DC minimum energy requirement: 2.5MWh - calculated as 15 minutes at full power: (15/60) x 10 = 2.5MWh

DM minimum energy requirement: 5SMWh - calculated as 30 minutes at full power: (30/60) x 10 = 5MWh

Total minimum energy requirement: 2.5MWh + 5MWh = 7.5MWh

DC minimum energy recovery requirement: 0.5MWh per SP - calculated as 3 minutes at full power: (3/60) x 10 = 0.5MWh
DM minimum energy recovery requirement: 1MWh per SP - calculated as 6 minutes at full power: (6/60) x 10 = TMWh
Total minimum energy recovery requirement: 0.5MWh + 1MWh = 1.5MWh

Note 5: For energy limited providers, the rules impose a maximum ramp-rate on any submitted baseline. The current limit is 5% of contracted quantity
per minute. Furthermore, as referred to in paragraph 6.9i of the Service Terms, the maximum ramp rate will depend on whether the Response Unit is
providing LF or HF or both, and whether its Baseline is showing either an increase or reduction in level of Active Power Output or an increase or
reduction in level of Demand. When considering stacked products, the total Contracted Quantity for LF or HF should be considered when calculating
the maximum ramp-rate.

Example:

Contracted quantity: 10MW of DC low and 10MW of DM low
Total Low contracted quantity: 20MW

Maximum ramp-rate: 20 x 0.05 = 1 MW/min
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Codes in use for BM and non-BM units

Table 15: List of Live Reason Codes

Re-arm Codes

DCL
DCH
DML
DMH
DRL

DRH
XRH

DNS

Dynamic Containment Low Response
Dynamic Containment High Response
Dynamic Moderation Low Response
Dynamic Moderation High Response
Dynamic Regulation Low Response

Dynamic Regulation High Response
Dynamic Regulation High Response

Cease Contracted Response Service(s). Note that this does
not remove the grid code obligations.

Table 16: List of Reason Codes form release 1B (2024)

XCL
XCH
XML
XMH
XRL

Dynamic Containment Low Response
Dynamic Containment High Response
Dynamic Moderation Low Response
Dynamic Moderation High Response

Dynamic Regulation Low Response

Updated
V4




Reason Codes Examples

Example 1: Simple disarm / re-arm

Unit A is armed and currently contracted to provide DCH

Unit A is sent instruction with the reason code XCH (disarm DCH)

=  Unit A accepts the instruction and is disarmed, ceasing to provide DCH

While Unit A is contracted, Unit A is sent an instruction with the reason code DCH (re-arm DCH)
=  Unit A accepts the instruction, is re-armed and resumes its DCH service.

Example 2: Stacking disarm/re-arm

Unit Cis armed and currently contracted to provide DCH and DRL

Unit Cis sent an instruction with the reason code XRL (disarm DRL)

=  Unit C accepts the instruction, is disarmed for DRL and ceases to provide DRL. However, it remains armed for DCH
and continues to provide DCH

While Unit C is contracted, Unit C is sent an instruction with the reason code DRL (re-arm DRL)

=  Unit C accepts the instruction, is re-armed for DRL and resumes its DRL service. There is no change in the DCH
service.
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Guidelines:

1. Service Providers should invoke the Availability webservice to submit
any declarations or redeclarations for all Ancillary Services.

Service Providers can send availabilities for multiple windows using a
single xml, multiple OfferBid arrays in a single Availability\WWindow where
applicable.

Service Providers would invoke the Webservice as per the WSDL url:
https://test.pas.nationalgrid.com/services/V3_Sandbox_ConsumeAvailab
ilityService?wsdl and sample payloads in Appendix 1A.

National Grid ESO will Accept/Reject the availability (through Availability
Confirmation web service 3.2) for a specific availability window as
specified in business logic document

AUI should have 15-18 characters in total with the following algorithm to
make it unique to 1 in million times. This field is used for traceability
purposes. See example payloads in Appendix for reference.

First 3 characters will have ‘AUI’
Next 2 characters will be random lowercase alphabets from a-z
Next characters will be a random number from 1 to 9999

Next 3 characters will be random uppercase alphabets between A-Z

The last 6 characters will be MMHHdd (where MM is month e.g. 08; HH
is hours e.g. 16; dd is date e.g. 28) So, an example AUI will be
‘AUIxq34YMU081816’



https://www.nationalgrideso.com/document/266096/download

L

Data and Transparency

Registered Service Providers will be required to submit both Operational and Performance Data, as
outlined in the Service Terms.

All performance data is to be submitted via the Data Concentrator. Operational data should be submitted via BM systems (e.g.
EDT/EDL) and for non-BM by ASDP.

Details on how to connect to these platforms and further technical detail can be found on the New Dynamic Service webpage. The
published files contain high level overview and more in depth technical details are shared on a one to one basis securely. Details to
access these are outlined in the documents. These are alongside other existing BM systems such as EDL/EDT and the Wider Access
API for Physical Notifications and other Dynamic Data submissions required under the Grid Code for BM units.

NGESO will seek to publish data in line with our other balancing services in the Monthly Balancing Services Summary (MBSS). NGESO
will also seek to provide a service specific report covering performance of the DC/DM/DR services and daily auction results. NGESO
website shall be used for publishing documentation on the Dynamic services.
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Settlements



Energy services procured
The ESO entersinto a
contract with providers either
via bilateral agreements, or via
a tender process

Control room instruct
service
The Control Room can choose to
use that service at a time when
they need to increase supply or
reduce demand

Service utilised
When a service is utilised (i.e. a
generator releases energy into
the network), the relevant
provider needs to get paid for that
service.

Service settled
Settlements team calculate how
much the provider needs to get

paid for their services and instruct
Finance to release payment.

Costs recovered
The Revenue team then
calculates how much the ESO
has spent in services, spreads
that cost across the industry
(generators, suppliers, etc.) and
instruct Finance to recover that
cost.

Figure 22: Provider Journey
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Settlements Process ————

Service Data — This is operational data relating to the provision of
a service and is used to calculate monies owed, e.g. metering
data, contracted mW, etc.

Contact and billing data — This is customer and company contact
information, such as email recipients, billing addresses, etc.. If
you are setting up as a new service provider, please refer to the
New Service Provider Guidance document.

Settlements system — Service, contact and billing data is collated
in the Settlements system where calculations for monies owed
takes place.

Invoices and backing data produced — This information is
produced at D+8 (preliminary) and D+18 (final). Please note that
the preliminary billing process does not include the creation of
invoices or the instruction of payments to the Finance team.
Provider emailed - Invoice and backing data is email to the
provider.

Finance instructed to release payment - Finance are instructed to
release payment to the provider.



https://www.nationalgrideso.com/document/207001/download




Appendix A — Table of Acronyms (1)

A\

Active Network Management
ABSVD
Application Program Interface
Ancillary Services Dispatch Platform
Balancing Mechanism Unit

Balancing Mechanism
Bid-Offer Acceptance
Bid-Offer Data

Capacity Market
CMU Capacity Market Unit

C

(7]

V Comma-Separated Values
Digital Engagement Platform
Domain Name Server

Distribution Network Operator

(@]

> o
v

Dynamic Containment
DC-HF
DC-LF

Dynamic Containment - High Frequency

Dynamic Containment - Low Frequency

Applicable Balancing Services Volume Data

DCH Dynamic Containment High
DCL Dynamic Containment Low
DCLH Dynamic Containment Low and High
Dynamic Firm Frequency Response
Dynamic Frequency Response

Dynamic Moderation

Dynamic Moderation High

=]
=

Dynamic Moderation Low
Dynamic Moderation Low and High
Dynamic Regulation

Dynamic Regulation High

Dynamic Regulation Low

European Balancing Guideline

Electricity Forward Agreement

Electricity System Operator

m
>
(@]

Enduring Auction Capability
Electronic Dispatch Logger
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Appendix A — Table of Acronyms (2)

EDT Electronic Data Transfer Notice to Deviate from Zero

2
(o)

Electricity Forward Agreement Notice to Deliver Bids
Notice to Deliver Offers

Office of Gas and Electricity Markets

Financial Year

mn
<

Firm Frequency Response

Grid Supply Point
Hertz
High Frequency

-

Low Frequency

-
W

Lower Bound
MCP Market Clearing Price
MEL Maximum Export Limit

Megawatt
MW/min Megawatt per minute

Megawatt-hour

MIL Minimum Import Limit

Monthly Balancing Services Statements
National Grid Electricity System Operator

Non-Balancing Mechanism

<8>

Open Balancing Programme
Operational Baseline
Performance Monitoring
Physical Notification
Run-Down Rate

Run-Up Rate

Settlements and Revenue
Settlement Period

Single Markets Platform
Stable Export Limit
Stable Import Limit

(7]
m
-

State of Energy
Two-Factor Authentication

Upper Bound
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Ing the

inuing

conversation

Cont

Email us with your views on this Guidance Document or our
Frequency Response Services at:
Box.FutureofBalancingServices@nationalgrideso.com and one of our
team members will get in touch.

Access our current Frequency Response documents,
data and multimedia at the following links:

Dynamic Containment
Dynamic Moderation
Dynamic Regulation

Firm Frequency Response

Write to us at:

Electricity System Operator
Faraday House

Warwick Technology Park
Gallows Hill Warwick CV34 6DA

o J

@ng_eso

National
Grid ESO

National
Grid ESO
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https://www.nationalgrideso.com/industry-information/balancing-services/Frequency-Response-Services/dynamic-containment#:~:text=Dynamic%20Containment%20(DC)%20is%20a,sudden%20demand%20or%20generation%20loss
https://www.nationalgrideso.com/industry-information/balancing-services/Frequency-Response-Services/Dynamic-Moderation
https://www.nationalgrideso.com/industry-information/balancing-services/Frequency-Response-Services/Dynamic-Regulation
https://www.nationalgrideso.com/balancing-services/frequency-response-services/firm-frequency-response-ffr#:~:text=FFR%20creates%20a%20route%20to,under%20the%20mandatory%20service%20arrangements
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