M'IZ catAPULT

ENERGY KINGDOM Energy Systems
DEYRNAS YNNI

Milford Haven : Energy Kingdom - System
Architecture Report — Appendix E, Trading
Platform Requirements Specification

Milford Haven : Energy Kingdom, A Prospering from
the Energy Revolution project

Energy Systems Catapult

July 2021

M2

ENERGY KINGDOM
DEYRNAS YNNI

This document is marked as confidential



Milford Haven : Energy Kingdom — System Architecture Report — Appendix E, Trading Platform Requirements Specification

Document control

ESC programme name Milford Haven : Energy Kingdom

ESC project number ESC00399
Version* 1.0
Status Draft: Contains preliminary information only.

Approved: Contains reviewed and approved content. (delete as appropriate)

Restrictions* Open / Confidential / Internal use only (delete as appropriate)
Release date 13t August 2021
External release ID (if project release process requires it)

* Refer to the Information Classification Policy

Review and approval

Name Position
Author Susanna Elks Markets, Policy and Regulation
Marie Szczepanski Data Systems Architect
Daniel Mee Project technical lead / Energy systems
Architect
Pokuwa Ageyman-Buahin Systems Engineering Consultant
Reviewer(s) Frank Bridge Project manager
Daniel Mee Project technical lead / Energy systems
Architect
Sarah Keay-Bright Policy and Regulation Senior Advisor
Approver Emma Harrison Head of Systems Integration
Revision history
Date Version Comments
29 July 2021 Draft First draft for review
Issue 1 First Issue to Project

Page 1 0of 8
© 2021 Energy Systems Catapult

This document is marked as confidential


https://energysystemscatapult.sharepoint.com/Policies/Catapult_Governance/IT00005%20Information%20Classification%20Policy%20v1.2.pdf

Milford Haven : Energy Kingdom — System Architecture Report — Appendix E, Trading Platform Requirements Specification

Contents

Appendix E — Trading Platform Requirements Specification ... 3

DISCLAIMER
This document has been prepared by Energy Systems Catapult Limited. For full copyright, legal information
and defined terms, please refer to the “Licence / Disclaimer” section at the back of this document.

All information is given in good faith based upon the latest information available to Energy Systems Catapult
Limited. No warranty or representation is given concerning such information, which must not be taken as
establishing any contractual or other commitment binding upon the Energy Systems Catapult Limited or any
of its subsidiary or associated companies.

© 2021 Energy Systems Catapult

This document is marked as confidential



catAPULT

Energy Systems

Functional
# Non Requirement Subject Verb Functional Statement Notes / Considerations
functional
SYSTEM REQUIRMENTS
. . Comply with all appropriate standards and . . . -
1 | Functional System Requirements SHALL , As Hydrogen Standards develop, they should be captured for local, national and international activity.
regulations for energy vectors
2 | Functional System Requirements SHALL | Be auditable Define the mechanism to record all trades and characteristics (time, price, quantity, certificate of origin, traceability...)
3 | Functional System Requirements SHALL | Be secure Define how to keep transactions secure.
4 | Functional System Requirements SHALL Have a clfaar process for when there are This shguld ensure therg is a fail-safe for operation of the network if something goes wrong, be it caused by the platform or wider infrastructure (i.e. a
malfunctions loss of internet connection).
Non . . . . . . .
5 Functional System Requirements COULD | Be replicable Create the trading platform so that it can be replicated in other regions.
6 Funcfignal System Requirements | SHOULD | Be easy to use The ease of using the interface will affect whether only trained assets managers or residential consumers feel able to access the platform.
7 | Functional System Requirements SHALL | Publish market data Visibility of market data can promote investment in the region and market entry of new participants with new innovative propositions.
Trading platforms could charge a percentage amount per trade that occurs on the platform. However other methods have been seen such as being
f h DNO for th he platf hel hei k. M latf f hrough i ion fundi
8 | Functional System Requirements SHALL | Include a mechanism for recovering costs. unded by someone suc 'as a DNO for them to use the platform to help m'anz.alge their networ ‘ any platforms are }Jnded t rgug !nnovatlc?n. unding
from Government but this would clearly not be a permanent source. At this time we have not witnessed any generation of funding via advertising on
the platform.
Have product requirements that enable . - . . - .
, . L . The product requirements should ensure that small participants and non-traditional assets can take part in the market. For example, minimum bid
9 | Functional System Requirements SHALL | participation from all possible assets that ) e . S
. . . sizes should be kept low and qualification processes kept simple for distributed assets.
could provide/require the service.
Establish processes to resist market
10 | Functional System Requirements SHALL | manipulation and processes for highlighting
possible breaches
11 | Functional System Requirements | SHOULD | Verify asset dispatch Once contracts have been agreed the trading platform can see whether the agreed services were delivered.
Once the delivery period is complete the platform could assess who delivered against their contracts and have a process to automatically charge
12 | Functional System Requirements | SHOULD | Settle transactions imbalance charges to participants who did not fulfil their contracts (some markets such as the ESO may have their own processes for doing this, the
trading platform could interact with them on behalf of participants).
13 | Functional System Requirements COULD | Send signals to dispatch assets This does notl have to be the platform’s functiqnality but' if users in the area desire it, the platform could have this functionality. The platform could
control users’ assets, possibly to supply an ancillary service.
14 | Functional System Requirements SHALL | Use open communication protocols Ensure all assets can interface with the trading platform.
TRADING REQUIREMENTS
All ticipants to place bids and off
15 | Functional Trading Requirements SHALL oW participants 1o place bids and ofters on
markets
16 | Functional Trading Requirements SHALL ;If(;/;usct;ndardlsed contracts for trading These would include terms such as time period, purity and volume.
17 | Functional Trading Requirements SHALL | Define if a bid is successful and at what price Define that a contract has been agreed between two participants.
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Notify participants that a contract has been

18 | Functional Trading Requirements SHALL . . .
uncti Ing requi agreed, with price, time and volume data.
. . . ) L The times during which trades take place.
19 | Functional | Trading R t SHALL | Define trading t f . . . . . . .
unctiona raaing requirements etine trading fime frames This is important for operation and interoperability. The time frames should be aligned to enable trading across vectors where possible.
20 | Functional Trading Requirements | COULD Enable participants to bid into multiple Parti_cipants cou.lc:l choose to bid into two markets and tfa\ke the co.ntr.act in thej market which offers the best price.
markets In this way participants who can take any hydrogen purity could bid into multiple markets.
- If a participant can provide a service to two markets at once, the market could enable the participant to do this. This would require rules to determine
. . . Enable market participants to layer revenue . . . . . . . . . .
21 | Functional Trading Requirements | COULD between markets which markets are mutually exclusive and which can be provided at the same time. This requires rules which dictate when a user can access different
markets.
Enabl ici in thei ilabili h isti i let th ing platf h for th
22 | Functional | Trading Requirements | COULD | Optimise across markets for participants a::el:le participants to enter in their availability, asset characteristics and requirements and let the trading platform secure the best contracts for the
23 | Functional Trading Requirements | COULD | Provide an automatic trading mechanism Make the steps to trading as streamlined and hands off as possible without compromising the platform or user integrity.
Non- . . Align the platform functionality with external . . . . . A . .
24 . Trading Requirements | SHOULD '8 P unctl Ity with ex This would allow improved future integration with other platforms as the hydrogen capability increases and trading becomes more national
Functional platforms and markets
. . . Coordinate local and national markets to S . . .
25 | Functional Trading Requirements | COULD . I I . facilitating rules-based and/or price-based collaborative trading across markets
optimise market and vector trading
THE USER INTERFACE
Consider the requirements and process for users to join and access the platform.
, .. Enabli tici tst dinate thei ticipation i ket
26 | Functional The User Interface SHALL | Enable users to join and access the platform na . Ng participants to coor I.n? © their participation In Markets
Barriers to entry for small participants should be kept low.
This could include having a manual clearly explaining the onboarding process.
E I hasA PayPal I hers. Therei ion thi Id all h li friendl
27 | Functional The User Interface COULD | Be linked to existing user accounts xamP es such as Amazon, PayPal, Google and others. There is a perception this would allow users to have a more streamlined, user friendly
experience
Non The ability to trade should be simple and easy for a user. The user should come away with a positive experience after using the platform as it is very
28 Functional The User Interface SHOULD | Have a simple graphical user interface (GUI) easy to be switched off using something if it is deemed complicated or frustrating to interface with. It is acknowledged that perception of simple is an
individual experience therefore a consumer insights view of use should be encouraged.
29 No.n The User Interface COULD Have multiple V\{ays to a.chleve the same Mar]y software packages allow a user to explore in a method they prefer such as clicking links, using drop down lists or having tutorials/help guides
Functional outcome when interfacing available on request
30 | Functional The User Interface COULD | Have new user incentives Such as financial or access support when first signing up to a platform but it must be clear that they are temporary
N H lear T d Conditi hen signi .
31 O.n The User Interface sHoutp | "aVE ciear Terms and Lonaitions When SIgniNg | \,-e these clear when accepting and when they change
Functional up to the platform
Non Make clear any changes to the Terms and
32 Functional The User Interface SHOULD | Conditions if they are altered for an existing Make these clear when accepting and when they change
user
33 | Functional The User Interface SHALL | Adhere to GPDR standards Protection of user data is critical
34 FuncZ'Znal The User Interface SHOULD | Be accessible by multiple multimedia tools Accessible via iPhone, tablet, desktop PC and others
35 | Functional The User Interface COULD | Be accessible via multiple software interfaces It could be an App, website and others
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Non Continue to function as multimedia technolo . . . . . .
36 . The User Interface SHALL ind unctl u ! &Y It can often be the case that as technology develops a software tool get slower or is not compatible with new versions of interfacing software.
Functional develops
N Provid tant it dates t tect . .. . .
37 O.n The User Interface SHALL rovide constant security Uipdates to protec The platform must protect against malicious malware and virus that could impact users and the H2 system
Functional user accounts and data
. Enable actors to leave and deny access to the . . . . . . .
38 | Functional The User Interface SHALL platform Consider the options for users to choose to leave the platform or be denied access. The options could include licenses, allow anonymous trading etc
39 | Functional The User Interface SHALL | Have user protected accounts For User security such as password protection, linking to user email or phone number.
40 | Functional The User Interface SHALL | Have a consumer complaints process Including a complaint escalation process
Non- communicate to participants the risks of . . . e
41 . The User Interface SHOULD unt . p el I As, if and when risks are identified they should be clearly stated to the user
Functional market participation
N Market and te th fth . . .
42 O.n The User Interface SHOULD ar. et and promote the Use ot the energy The aim to develop and expand on a customer based directly and via aggregators should be encouraged
Functional trading platform
ENVIRONMENTAL CONSIDERATIONS
Environmental Show the carbon intensity of hydrogen and
43 | Functional Considerations. The SHALL . y yarog This could be done through Guarantees of Origin or if these are not established a specific process established for the trading platform.
electricity traded on the platform.
platform
If there is already a standardised process for doing this, the trading platform may not need to. Otherwise it should do this.
Environmental Provide monitoring and verification needed to prove the carbon intensity of hydrogen, electricity or other energy vectors. At this time we are not
44 | Functional Considerations. The COULD | Monitor and verify carbon intensity aware of any local trading platforms trading in carbon. There have been discussions on having the functionality to allow a user to add in their own
platform carbon price.
National trading platforms trade GoOs for electricity.
Envi tal . . . i . . . .
a5 | Functional ConZ/g;(:Zz{:’oir,s.aThe SHOULD | Identify energy source !dentlfy thg current m.echanlsms sych as certlflcate of ergln anfi Potentlal requirements for new ones. Identify how these mechanisms can be
integrated in the trading platform in terms of information or pricing for consumers.
platform
Environmental Allow assets to enter their own carbon
46 | Functional Considerations. The CouLD requirements Participants could state that they will only buy energy below a certain carbon intensity or add their own carbon price into trades.
platform q '
ADDITIONAL SERVICES
N - . .
47 O.n Additional Services COULD | Support mechanism for fuel poverty
Functional
48 | Functional Additional Services SHOULD | Track user trades to build an individual profile
49 | Functional Additional Services SHOULD | Track user trades to build a local profile Complete analysis on data to show market trends.
Blended hydrogen is likely to be a common option when trading platforms develop.
50 | Functional Additional Services COULD | Trade hydrogen for hydrogen blending Measuring level of blend (especially in a variable blend scenario) and associating it to trading and pricing need careful consideration and clear
specifications.
51| Functional Additional Services COULD | Trade hydrogen carriers The v:?\Iue of including liquid hydrogen, LOHC, ammonia', methanol. It is likely to depend on the transport and distribution means (pipeline or
container), the traded quantity and the level of competition.
52 | Functional Additional Services COULD | Trade natural gas Trading ga.s coulfj be out of scope as gas trading mecha?nisms a.re already in place. and not Ipcally produced. . .
However, including natural gas could improve connection to wider market and give an option to balance long term trading and penalties.
Identify by-products generated (oxygen, heat, carbon dioxide for CCUS or taxation purpose) and current trading arrangements.
53 | Functional Additional Services COULD | Trade by-products Consider the current mechanism and stakeholders involved in supplying those to consumers.
The produced and tradeable quantity and the competition will affect the suitability for inclusion in the trading platform.
54 | Functional Additional Services SHOULD | Counterparty review The platform could conduct checks on participants to give confidence in their ability to deliver contracts. This could include credit checking and/or

asset prequalification.
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Buying and .
N Selling " . .
. selling Selling . . . Direct trading Trading
Functional/ R . . . Trading L Hydrogen Hydrogen electricity ancillary balancmg.and S.e I_I'_n e Sel_llng between local capacity/ con Electricity
equirement Functional . . Trading hydrogen Containerised . constraint flexibility to curtailment .
# Non bi Verb Notes / Considerations hvdrogen svstem transport network Guarantees of through services to the management curtailed ueue consumers nection/ acces | Guarantees of
functional Subject Statement vdrog ¥ ) P capacity rights Origin national ESO/(ISO) . 8 q L and local s rights Origin
services wholesale services to the generators positions assets
markets DNO/DsO
MARKET SPECIFIC
REQUIREMENTS
Market Trade the same These time periods should
. specific product at different | evolve with the market based
Functional . SHOULD | °. -
55 requirements. times ahead of a on liquidity and market
The platform delivery period. participant requirements.
Market Aggregate together For example, if single assets
e ; . cannot meet the ESOs
56 | Functional P ec:flc COULD bids and bid lnto. requirements, the trading
requirements. other markets with
The platform these assets platform could aggregate
together assets and bid.
Market . . .
specific This would give participants
57 | Functional requirements COULD Register as a VLP access to the balancing
’ hanism.
The platform mechanism
This would allow traders to
see the full cost of hydrogen,
including both the wholesale
Market Enable traders to and delivery cost. In this
58 | Functional specific COULD include transport instance the trader has a set
requirements. costs in the price for transport included
The platform hydrogen markets. (i.e. they may have a long
term contract with a
containerised transport
company).
This would allow traders to
see the full cost of hydrogen,
Market Enable traders to including both the wholesale
o . and delivery cost. The
59 | Functional sP elelC couLD link hy droqen platform could link the two
requirements. markets with the markets. providing the trader
The platform transport market. . . P g
with the lowest cost
hydrogen, considering both
markets.
Market Have locational
60 | Functional spec:flc couLD data' on the assets
requirements. trading on the
The platform platform.
Market This would enable curtailed
e . generators to reduce their
61 | Functional ':Z ezllfrlgmen s SHOULD f::ix/vgtgtjz ;m curtailment through procuring
Thz Iatform. y ’ services from assets in the
p region.
Market Send signals to the This could support curtailment
e . i
62 | Functional | *" ec:flc SHOULD | ANM system to quede Fradmg and en.ab "9
requirements. alter operation assets in an ANM region to
The platform P ’ sell services to the ESO.
Market .
specific Integrate trading Control local network
63 | Functional rg virements SHOULD | operations with management equipment e.g.
Ttha p Iatform. SCADA systems. STATCOMS, OLTCs
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LICENCE/DISCLAIMER

Energy Systems Catapult (ESC) Limited Licence for [Milford Haven : Energy Kingdom — System Architecture Report]

ESC is making this report available under the following conditions. This is intended to make the Information contained in this
report available on a similar basis as under the Open Government Licence, but it is not Crown Copyright: it is owned by ESC.
Under such licence, ESC is able to make the Information available under the terms of this licence. You are encouraged to Use
and re-Use the Information that is available under this ESC licence freely and flexibly, with only a few conditions.

Using information under this ESC licence
Use by You of the Information indicates your acceptance of the terms and conditions below. ESC grants You a licence to Use the
Information subject to the conditions below. You are free to:
e copy, publish, distribute and transmit the Information;
e  adapt the Information;
e exploit the Information commercially and non-commercially, for example, by combining it with other information,
or by including it in your own product or application.

You must, where You do any of the above:
e acknowledge the source of the Information by including the following acknowledgement:
e “Information taken from [REPORT NAME], by Energy Systems Catapult”;
e provide a copy of or a link to this licence;
e  state that the Information contains copyright information licensed under this ESC Licence.
e acquire and maintain all necessary licences from any third party needed to Use the Information.

These are important conditions of this licence and if You fail to comply with them the rights granted to You under this licence, or
any similar licence granted by ESC, will end automatically.

Exemptions
This licence only covers the Information and does not cover:
e personal data in the Information;
e trademarks of ESC; and
e any other intellectual property rights, including patents, trademarks, and design rights.

Non-endorsement
This licence does not grant You any right to Use the Information in a way that suggests any official status or that ESC endorses
You or your Use of the Information.

Non-warranty and liability

The Information is made available for Use without charge. In downloading the Information, You accept the basis on which ESC
makes it available. The Information is licensed ‘as is’ and ESC excludes all representations, warranties, obligations and liabilities in
relation to the Information to the maximum extent permitted by law.

ESC is not liable for any errors or omissions in the Information and shall not be liable for any loss, injury or damage of any kind
caused by its Use. This exclusion of liability includes, but is not limited to, any direct, indirect, special, incidental, consequential,
punitive, or exemplary damages in each case such as loss of revenue, data, anticipated profits, and lost business. ESC does not
guarantee the continued supply of the Information.

Governing law

This licence and any dispute or claim arising out of or in connection with it (including any noncontractual claims or disputes)
shall be governed by and construed in accordance with the laws of England and Wales and the parties irrevocably submit to the
non-exclusive jurisdiction of the English courts.

Definitions

In this licence, the terms below have the following meanings: ‘Information’ means information protected by copyright or by
database right (for example, literary and artistic works, content, data and source code) offered for Use under the terms of this
licence. 'ESC' means Energy Systems Catapult Limited, a company incorporated and registered in England and Wales with
company number 8705784 whose registered office is at Cannon House, 7th Floor, The Priory Queensway, Birmingham, B4 6BS.
‘Use’ means doing any act which is restricted by copyright or database right, whether in the original medium or in any other
medium, and includes without limitation distributing, copying, adapting, modifying as may be technically necessary to use it in a
different mode or format. ‘You' means the natural or legal person, or body of persons corporate or incorporate, acquiring rights
under this licence.
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