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Thank you for joining the September Open Networks Dissemination Forum

This meeting will commence at 10:00
A If you are unable to play the audio through your device, you can dial in by calling +44 20 3855 5885 and using access code 585503570#

A All microphones have been set to mute to avoid background noise.
A Please ask questions or make comments via the chat function throughout the meeting.

A Please note that the webinar will be recorded and made publicly available onENAS& s Yo u T u bPtease do aat tare your video on if you
don't want your likeness to be recorded and shared.

AThe slides from the webinar will be made publicly available on EN

A If you would like any further information about the Open Networks programme or have any feedback you would like to submit, please get in touch
with us at opennetworks@energynetworks.orqg.
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Start Finish Time Presenter
1 10:00 10:05 5 elcome Avi Aithal (Head of ON, ENA)
Flexibility Services (WS1A)
2 10:05 10:15 10 [Flexibility Services overview Avi Aithal (Head of ON, ENA)
3 10:15 10:35 20 |Procurement Processes (WS1A P2) Helen Sawdon (Product co-lead, NG-ED)

Matt Rivett (Product co-lead, NG ESO)

4 10:35 10:55 20 |Primacy Rules (WS1A P5) Matt Watson (Product co-lead, NG ED)

5 10:55 11:05 10 [Break

Customer Information Provision & Connections (WS2)

6 11:05 11:15 10 |Customer Information Provision and Connections overview Jim Cardwell (Customer Information and Connections Chair, NPG)
7 11:15 11:35 20 |Queue Management (WS2 P2) Richard Woodward (Product Lead, NG TO)
DSO Transition (WS3)

8 11:35 11:40 5 |DSO Transition overview Steve Atkins (DSO Transition Chair, SSEN-D)
9 11:45 11:50 10 |DSO Implementation Plan (WS3 P1) Steve Atkins (DSO Transition Chair, SSEN-D)

11:50 12:00 10 [COIl and UC Register (WS3 P2) Steve Atkins (DSO Transition Chair, SSEN-D)

Wider Open Networks programme

10 12:00 12:10 10 |Wider programme updates Avi Aithal (Head of ON, ENA)
11 12:10 12:15 5 |AOB Avi Aithal (Head of ON, ENA)
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Flexibility Services overview (WS1A)

Ben Godfrey (Flexibility Services Chair, NG ED)

The voice of the networks 4
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Flexibility Services overview (WS1A) association

A Supporting delivery of actions from Smart Systems & Flexibility Plan,

A Facilitating the development of local flexibility markets through more standardisation (across DNOs and
with the ESO), simplification, and transparency in decision-making.

Recent work areas
A Overarching Common Framework for Flexibility Services (P0)

Open Networks response to the 2022 flexibility
consultation will be pUb”ShEd as part of our 2023 Needs identification/Pre-procurement ———» Procurement ————» Operations & Settlement

launch in January 2023.

) ) i Common Evaluation i i i i Primacy Rules for Service i
A Developing an updated and aligned carbon | Methodology (P1) o . Conflicts (P5) '

reporting methodology based on flexibility | . Dispatch interoperability &

Settlement (P3)

consultation feedback. ;

______________________________

A Reviewing industry innovation projects to gather
learnings on reactive power products. T T |

i ANM Curtailment o (BTt
A Developing primacy rules for ESO-DSO flexibility information (P8 carbon Reporting (F1)
service conflicts. e

information (P8)

A Mapping out steps to implement closer to real-
time flexibility service procurement and to align Products in orange will be discussed in more detail at this session.

pre-qualification processes across networks.

The voice of the networks 5
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Procurement Processes (WS1A P2)

Helen Sawdon (Product co-lead, NG ED)

The voice of the networks 6
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P2 2022 Deliverables association

To

Recommend steps to real-time procurement;

To

Set out a best view of steps required in the short, medium and longer term to move towards real
time flexibility procurement.

A Develop an action plan that sets out how the steps identified above will be delivered by network
companies and by when.

To

Alignment of Pre-qualification;

To

Produce recommendations for the alignment of criteria and approach to pre-qualification across
DNOs, seeking to align with the ESO where possible.

A Set out a clear implementation plan that outlines how and when these recommendations will be
taken forward.

The voice of the networks 7
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P2 Procurement Processes i Steps to Real-time Procurement SRS

Short Term

<12months i Knowledge Gathering

Medium Term

Remove conflicts and minimize network 1-3 years - Planning
risk Long Term

- Planning Constraints; ERP2/7 Prepare for operating closer to real-time | IicRAERU L

- Feasibility Assessment; CEM Tool - Products; Design and approach to new Implementation Strategy
- Compliance with Procurement Law; UCR || variables _ _
. - Processes; contract structure, timescales || - Raté of Evolution; Informed by complexity
Dependencies on Open Networks Outputs; for procurement and decision making and liquidity
R0, PL P4 - Systems: Internal systems, Digitalisation & ||~ Transparency; Standardised market

Automation, Data management, Marketplace information
nieractions Dependencies on Open Networks Outputs;
Dependencies on Open Networks Outputs; PO. Wider dependency on DNO C31e

P2, P3, P6 reporting.

Knowl edge Sharing; ESO experience

The voice of the networks 8
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Actions & Transparency association

A Stakeholder Feedback;
A Ensure oversight and visibility through ENA
A DNOs should collectively set-out progress to make sure none falls behind

A Oversight of the activities identified in the short, medium and long term steps will fall across
two key areas;

1. Reporting on progress through the ENAs Open Networks PO Product; Common Framework,
specifically the inclusion within its annual reporting.

2. Regular consultation with Stakeholders through;
¢ DNOs annual C31e engagement
¢ ENA Annual Open Networks Consultation

The voice of the networks ®)



enad

energynetyv?_rks
Actions & Transparency S
A Reporting on Progress through the ENAS
Open Networks PO Product; Common T KeyIndioaor
Fram ewor k Products Product design
’ Evaluation methodology
i i il Settlement mechanics and penalties
A It IS prc_)posed that reportlng WI” InCI_Ude Processes Inclusion within Common Contract
collective DNO updates on Key Indicators. Procurement and service selection timelines
. Systems Developing existing and new tooling requirements
A DNOS have drafted a 2022 Key Ind|Cat0rS Developing system interfaces
report for inclusion in POs annual report due Enoagement kel Tanepeyency
Jan/Feb 2023. Stakeholder consultation
Knowledge sharing Relevant industry trials/rolbuts

A Consultation with Stakeholders Timeline;

* DNOs publish their + ENA ON Consultation » Consolidation of * DNO Consolidation of
C31e Flexibility seeks feedback from feedback to inform ON feedback to inform
Procurement stakeholders on work priorities and next C31e Flexibility
Statements with undertaken through programme for Procurement
details of their annual Open Networks following year Statement
procurement Project
intentions

The voice of the networks 10
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Recommendations for Pre-qualification Alignment ——————

Standardised templates for both technical and commercial qualification criteria
should be agreed in collaboration with ESO, DNOs and wider market platforms.

Prioritising the template for the alignment of technical qualification criteria for
Asset/DER registration will give the greatest benefit to the market.

The o6qui ck win, | ow efforto aspects
gualification criteria should also be prioritised.

The standardised templates should be designed to be suitable for manual
submi ssion, online upload or APl submi

The voice of the networks 11
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Implementation Timeline association

Dec-2 Jan-2:5, Feb-2:j, Mar-23| Apr-23| May-23| Jun-Zj JuI-Zd Aug-Zd Sep-2$ Oct-23| Nov-Zd Dec-ZCJ, Jan-24

Specify P2 PID for 2023 - identify primary actions and deliverables

Project Initiation - review PID and agree any secondary actions an
deliverables

DNO and ESO collation of existing Technical Pre-qualification
Parameters

Consolidation of Technical Pre-qualification Parameters -

STAKEHOLDER WORKSHOP - Review and consolidate Technicg ‘

qualification Parameters

Further consolidation of Technical Pre-qualification Parameters -

Quick win' consolidation of Commercial Pre-qualification parametdrs

STAKEHOLDER WORKSHOP - Review and agree Technical and
Commercial proposals

Prepare proposals for ENA Consultation

ENA Consultation - seek views on proposals

Review consultation feedback and update finalise proposals

Draft implementation plan for Standardised Technical Data Layer
Template and Commercial quick win adoption

Finalise implementation plan for Standardised Technical Data Layg¢
Template and Commercial quick win adoption

Pre-qualification moves to Open Governance

The voice of the networks 12
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Stakeholder Engagement ————

The P2 team is proposing to hold 2 focused workshops with key Stakeholders from;
A Flexibility Service Providers,
A Market Platform Operators, and
A Industry bodies; e.g Energy UK, The ADE
The objective of these workshops will be to;
A Agree a standard data layer for pre-qualification criteria.
A Ensure that standardisation removes the barriers to market entry.

A Ensure that any complexity across current practices within DNOs and 3 party market platforms is understood and
accommodated.

A Ensure the common data layer can be adopted by DNOs and 31 party market platforms.

We will seek to recruit stakeholder attendance for these workshops in the new year. Both through direct approaches and
by leveraging the ENAs existing stakeholder engagement forums.

The voice of the networks 13
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Ongoing Governance —

It is proposed that following the completion of the 2023 objectives for P2, the ongoing governance of pre-
gualification standardisation will be reviewed.

We will consult with stakeholders over the course of 2023 to agree the best approach to this.

Clear information on the decided approach will be published towards the end of 2023.

The voice of the networks 14
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Open Q&A

The voice of the networks 15



enad

energynetworks
associafion

Primacy Rules (WS1A P5)

Matt Rivett (Product co-lead, NG ESO)
Matt Watson (Product co-lead, NG ED)

The voice of the networks
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Description of Primacy —

Conflict between one or more services required by the ESO or the DNOs may result in inefficiencies within the

electricity system. In order for the ESO and the DNOs to manage service conflict and optimisation

efficiently and transparently, whilst also facilitating the potential for flexibility market platforms, there is a

need to develop a set of <clear pri nthe@deed degpatdhofi pri macyo r
services to be influenced by whole system value and ensure that the division between market/price-driven

actions and the electricity system hierarchy of operations/needs is clear and transparent.

Product Aims

Using work developed under Open Networks (2019 WS1A DSO Services 1 Conflict Management & Co-

optimisation and DSO Revenue Stacking), this product will develop a set of principles and primacy rules for

addressing flexibility service conflicts (T-D) . These rul es wi |l | ook to bal ance: t
requirements; the risks to the overall operability of the whole system; the value for Flexibility Service Providers

(FSPs) through the facilitation of market / price driven actions; the needs of emerging market based platform

developers; and ultimately the end consumer.

The voice of the networks 17
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P5 Primacy Product Update ————

Following the development of Primacy Principles, and prioritising Use Cases, the product has been progressing with a
focus on two core workstreams:

Rules Development Increment 1

A This increment has progressed work on development of Rules for the following Use Cases:

¢ The new Regional Development Programmes (RDP) Transmission Constraint Management service (TCM) vs. DNO
Flexibility Services (on different assets in same area).

¢ A subset of Balancing Mechanism (BM) actions (covers constraint management, inertia management and voltage
management) vs. DNO Flexibility Services (on different assets in the same area).

Ruled Development Increment 2

A Following earlier product work to consider Primacy Rules in areas where services could interact with DNO ANMs, we
have progressed consultancy work covering the following Use Case:

¢ Short-Term Operating Reserve (STOR) vs. DNO ANM (on different assets in the same area).
A The outputs from this work are being shared as part of this Challenge Group.

The voice of the networks 18
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Increment 1 Use Case 1: TCM & DNO services sz0CICtiOD

DNO GTU/DTD Active Power services (Sustain, Secure, Dynamic) & the DER transmission
constraint management GTD service (TCM) developed in the RDPs
B 1
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Increment 1 Use Case 2: BM actions & DNO services

BM instructions from the ESO to manage thermal constraints, voltage and inertia requirements.
Example where the ESO issues an incremental active or reactive power instruction and DNO has
contracted for GTD/DTU services
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Increment 1: conclusions —

A As the DNO requirements are geographically constrained, it has fewer alternative options. As such the DNO
has primacy in these use cases.

AOur initial rules focus on simplified sharing of a ARiI sl
the ESO.
A The ESO will then preclude the relevant sites from the impacted services.

To

The rule can be improved over time to move closer to real time and add further data exchanges from the
ESO to the DNOs

A We have identified the need to build out a CBA in investment planning timelines to ensure that managing
the conflict operationally remains the best whole system action.

The voice of the networks 21
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STOR services (Generation Turn Up, Demand Turn Down, reserve services) and generation led DNO

ANM on different assets

Power Power
decrement increment
Min Max Min Max
Generator2 Generator 1
Transmission Distribution ANM ESO
Network Network Controlled Contracted

e @

Grid Bulk
Supply Point Supply Point
Thermal
constraint
i ;Llll_l;]
ESO service CIIITEm

control room
ANM
Server
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STOR vs ANM: Rules considered association

RULE 1 RULE 2 RULE 6

A STOR providers excluded (by the ESO) from provision of the ~ DNO holds headroom value in ANM The ESO would pay the DNO (and therefore ANM
service if this coincides with forecast ANM curtailment activity ~ Systems to allow STOR to be provided customers or Flex providers) to hold headroom on
in a given geographical area their ANM systems

RULE 3 RULE 7

A Similar to the principles in rule 1, however, in this case, The STOR provider would pay the DNO (and
information would be provided to the market for STOR therefore ANM customers or Flex providers) to hold
providers to exclude themselves from participation when headroom on the ANM systems
ANM activity is forecast in the area

RULE 4

A ESO over-procures to help counteract any non-delivery as a
result of ANM pullback.

Types of forecast for DNO has primacy rules Types of headroom for ESO primacy and joint primacy rules?

i) Static forecast i if the DNO curtailment shows any potential for ANM activity, the i) Static headroom i headroom always held in areas where ANM and STOR

rule would apply. providers exist. This allows for simple systems, but means holding more headroom.

i) Dynamic forecast i A threshold of curtailment would be agreed (as an example), i) Dynamic headroom i headroom only held which equates to volume of STOR
above which the rule would apply. successful in Day Ahead (DA) auction. Requires more complex integration of systems

*1The numbering of the rules is legacy from previous work developed by ENA. There are 6 rules in total numbered 1-7, there is no rule 5.

2 Option c¢) dynamic headroom held by an independent party that handles the payment transfers is considered out of scope.

The voice of the networks 23
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ANM vs STOR CBA Interpretation association

Across the scenarios, rule 2b came out as the most efficient.

However there are a few key elements that need to highlighted when interpreting the results.

A These look at the cost of mitigating the conflict. They do not include the benefits associated (improved system
reliability). As such all results are negative.

They are focussed on a single year (June 21- May 22)
They only consider a single service
They apportion the capital costs associated over 7 years

o Do To o

They are highly dependent on the Specific STOR market rules. These include:
¢ A pay as clear auction (increases in the marginal cost, impact costs for the whole volume)

¢ Availability carried out on a daily basis (for example in scenario 3, curtailment for 5% of HHs translates to a 29.3% of
days)

The voice of the networks 24
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We are now kicking off some follow up work to refine the analysis. This will include:

Look at 2hr STOR windows
Quantify the Counterfactual
DNV review of rules and

recommendations for improvements

Formal Sensitivity Analysis on report

More Granular modelling of ANM

Make CBA independently accessible

This is a large sensitivity in the initial analysis. The new Reserve products are considering such a
change to availability setting.

This would allow us to be clear on the value of implementing any rules, and ensure that the costs
do not outweigh the benefits.

Independent review of rules will allow us to ensure that no options have been omitted

This will help us confirm the key sensitivities, and ensure there are no nearby knife edges.

This will allow us to model ANM in more detail, and create diversity across schemes. This reduces
the risks of overstating the conflict.

This will improve transparency of the results.

The voice of the networks
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Open Q&A
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Break
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Customer Information Provision and
Connections overview (WS2)

Jim Cardwell (Customer Information Provision and Connections Chair, NPG)

The voice of the networks
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A Enhance information provision to customers to aid them through the connections and contracting processes
and facilitate the realisation of value for their connected technology.

A Communicate whole electricity system needs and facilitate the translation of this into value for asset
developers and owners as well as 3rd parties outside direct DSO contracted services (as highlighted in the
Flexibility Workstream).

Recent work areas Network operation/ Technical processes Information sharing
A Working to improve accessibility and =~ peeemmmmmmmmmmmeee
visibility of networ ksio mb e d.d e o

Registers, with digitalised publications
including 50kW+ assets (instead of the
previous 1MW+ assets) expected in the
new yeatr.

A Working to reduce long connection queues
for customers through creating a tracker

principles across networks and continuing

to push for the relevant code modification.

Queue Management (P2)

Interactivity (F3)

___________________________________

Products in orange will be discussed in more detail at this session.
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Queue Management (WS2 P2)

Richard Woodward (Product Lead, NG TO)

The voice of the networks
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What i s oOgueue managemento? LS

A Queue management (QM) means the commercial arrangements available to network companies to actively
manage contracted connections queues.

A QM enables network companies to ensure that allocated network capacity is fully utilised, prevent inefficient
or stranded network investment, and promote effective competition by better facilitating the completion of
viable connection schemes.

A The main components of an effective QM policy include:

a) Project milestones i these form the agreed project management benchmarks by which network companies and
developers can track progress towards a contracted connection date.

b) Tolerance or notice periods i provides customers proportionate but finite flexibility to rectify delays which could
lead to milestones not being achieved on time.

c) Clear consequences for stalled projects i network companies will have a stronger commercial right to terminate
connection agreements with customers whose projects are demonstrably stalled or no longer viable.

A Open Networks WS2 Product 2 have been responsible for d
management 6 approach.

The voice of the networks 31
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WS2 P2 queue management policy implementation progress ———sCTOD
July 2021
- Policy guidance (6User Guide6) is published, setting out th

management processes in connection agreements with relevant customers.

- DNOs begin to implement the QM guidance, clarifying the type of projects which are in/out of scope (e.g. HV,
EHV).

- NG ESO raises a CUSC code change to implement the QM guidance as policy at transmission.

March 2022:

- QM CUSC code change (CMP376) pauses to recalibrate ENA/ON guidance for easier application at transmission.
July 2022:

- ON WS2 reconvene meetings to compare DNO progress of applying the policy, sharing best practice and
potential areas of improvement for the published guidance. Implementation data tracker template agreed.

September 2022:

- CMP376 resumes.

December 2022:

-  CMP376 consultation published.

- DNOs prepare to share data related to first year of QM guidance implementation.

The voice of the networks 32
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WS2 P21 OM implementation tracker overview __ cseeiiion

A WS2, in conjunction with the ON Steering Group, agreed that QM implementation should
be tracked and reported externally.

A This is to ensure that the QM approach definitively leads to effective outcomes i e.g.
reducing connection queues and capacity hoarding, plus speeding up connections
times.

A Tracking will also better ensure consistency of application between the network
companies or allow intervention to amend the ON QM guidance to optimise it.

A It was agreed that data should be updated on a rolling cumulative basis (once a year) on
a contract/project level, with the reporting window and reporting snapshot date agreed in
advance.

A Data should only be provided here where network companies are applying the QM
guidance. DNOs should flag where this is the case and what alternative approaches are
being taken which might be relevant in consideration of the ON QM guidance.

The voice of the networks 33



What data will be included?

The associated
MW/MVAr capacity

enad

The number of signed customer
agreements since 01/07/2021
which include components of the
ON QM Guidance

The subset of (2) where

customer so
dictated by upstream
transmission works

Data date range: XX/XX/XXXX -YYIYYIYYYY

Data correct as ofy XX/XX/XXXX

1. Accepted

Customer [2. Customers
Licence Area agreements icomplying with

with QM milestones (#)

01/07/21 (#)

Network
Company

The subset of (1) where
customers are fully compliant
with the milestones and
tolerances agreed

The voice of the networks

customers have had to customer —
agreements

utilise 1 or more days of
tolerance for milestone
compliance at any point

terminated in (4) The subset of (1)

where customers
have initiated
cancellation
themselves in

anticipation of QM
enforcement

The subset of (1)
where customer
agreements have
been successfully
concluded with
connection

The subset of (1) where
customer agreements
have been terminated (or

! aavUilfb%) as a direct
consequence of utilising
the QM guidance

compl

4b. Customer 4c Customers in

3. Customers
agreements in
tolerance (#)

T/

Any relevant commentary to explain

4a. Customer
agreements
terminated via

QM (#)

withdrawals
prior to QM

compliance
breach (#)

breach of
tolerance but
not yet
terminated (#)

The sum of 2, 3, 4abc, 6 should =1

5. Released
capacity
through QM
(4a+4b)
(MW/MVAr)

6. Customer
agreements
completed
successfully (#)

7.Customers
WG elEVTaN 8l Comments
via QM (#)

the data provided
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Next steps/actions for data publication ——————

1. Ensure any final data gaps are resolved.
Share with Dissemination Forum for feedback (today!)

3. Agree with Open Networks Steering Group how/when to publish externally and process for
on-going updates (W/C 12t Dec).

The voice of the networks 35
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Published on 25 November 2022

C M P 3 7 6 . Modification process & timetable

Inclusion of mmﬂpcmmm
Queue U
Management )

process
within the

CusC

Overview: This CUSC
meodification is to implement the
queue management process in to
CUSC including introducing a
right for the Electricity System
Operater (ESO) to terminate
contracted projects which are not
progressing against agreed
milestones.

Have § minutes? Read our Execulive summary

Have 20 minutes? Read the full Workgroup Gonsultation

Have 30 minutes? Read the full Workgroup Consultation and Annexes.

Status summary: The Workgroup are seeking your views on the work completed to date
to form the final solution(s) to the issue raised.

expected to have a: High impact on: ESO, Onshore/Offshore
all users wanting fo utilise or connect to the National
stem (NETS) and Distribution Network Owners

Governance  |Standard Governance with a Workgroup

Queue Management Code Mod update

The voice of the networks
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Development of the transmission policy proposal ——————

A NG ESO raised code modification CMP376 to formally introduce QM
arrangements under the Connection and Use of System Code (CUSC). This
modification will be subject to Ofgem determination once development work

IS complete.

A The NG ESO proposal inherits a lot of the basic elements of the WS2 P2
Queue Management guidance:
A Consistent Owhole systemd milestone categor

A Developer responsibility to ensure and evidence compliance.
A Rectification periods.
A Termination as the outcome for compliance breaches.

A However, following significant push-back by developers, NG ESO has further
evolved their policy proposal for better app

The voice of the networks 37



NG ESO response to feedback i Changes taken forward
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Tolerance periods and cumulative delay concepts
been removed. Instead, adjustments have been m de
to milestone durations and to add notice periods.

factors, including seasonality and other constraints|in

BNésc‘ﬁIésI‘tI@ve been amended to reflect a number of
relation to obtaining planning consents.
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Next steps for CMP376 association

1. The CMP376 proposed solution and workgroup progress to date is now out for
consultation with industry until 23" December
Please submit a response!

2. The workgroup will consider the responses from industry early in the new yeatr,
Il ncluding potenti al amendments to the ESOO6s prop
led alternatives

NGET have already outlined a potential alternative which will time-limit
Implementation to ensure that the QM policy applies to new and existing Users as
soon as possible (albeit this needs work!)

3. The Code Administrator timetable for CMP376 estimates that the modification will
be submitted to Ofgem for determination in April 2023.

This will coincide neatly with the conclusion of the TEC Amnesty which has
recently been extended by ESO to encourage further applications.
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Open Q&A
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DSO Transition overview (WS3)

Steve Atkins(DSO Transition Chair, SSEN-D)
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DSO Transition overview enCI
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A Fulfil an overarching role to progress the development and implementation of the least regrets pathway to
Distribution System Operation in line with policy across the programme, including identifying and addressing
potential conflicts of interest and unintended consequences.
A Serve as a forum for discussion on key DSO related outcomes, including upcoming policy positions, and will
consider how the DSO related outcomes are taken forward by the various workstreams in the Open Networks
programme.
Monitoring DSO Transition Managing Conflict of Interest

Recent work areas

A Monitored impacts of the DSO transition on
various internal and external stakeholders
by updating the Conflict of Interest and
Unintended Consequences Register,

A Final DSO Roadmap update.

Conflict of Interest and
Unintended Consequences

Register (P2)

Products in orange will be discussed in more detail at this session.

The voice of the networks 42



enad

energynetworks
associafion
I

DSO Implementation Plan (WS3 P1)

Steve Atkins (DSO Transition Chair, SSEN-D)
Avi Aithal (Head of ON, ENA)
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DSO Transition - The journey so far s
2017 2018 2019 2020 2023 onwards
Foundations or fAFUt Bdtafled SGAM Impact Assessment & DSO Implementation
Worl ds o

modelling Pathways Plan RIIO ED2

DSO
Definition
&
Functions

Interoperability]
Layers

Principle
of neutral
market
facilitation

Modelled 5 different Future

Commercia Worlds with different

| Principles attribution of roles and

paper 2017 responsibilities for DSO
Functions.
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