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Enerweb Trading Systems Footprint

SOFTWARE, HOSTING, SUPPORT, OPERATIONS

Solutions with Technical and Operational Support SLAs

Enterprise Level Solutions (Hosting/Support) 7
National (South African) Service Level Agreements 3
Regional Solutions (Southern African) 12
International (Africa, Middle East, Europe) 4
Hosting (AWS & Microsoft Azure & Physicals)

Relational Database Systems 19
Microsoft Physical Servers 13
Microsoft VM’s 38
EC2 (AWS) and VMs (Azure) 4?)

12023 (awaiting contract signing, commercials done)

Regional Electronic Trading Systems (not on map)

South African Traders — Electronic Trading Systems
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‘ Electronic Trading Systems
‘ MTP Production/Training

Systems

!( Traders using MTP system
)

‘ ETS demo/pilot system



History: Early 2000s: Inter-Utility Trading in SAPP (Co-operative Power Pool)
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History

e 2001. Eskom commissions first electronic bilateral trading system.
e (Capacity being traded was around 5 000 MW.
* Excel was the primary “IT tool”.

e 2002 SAPP initiated Short Term Energy Market (STEM) for day-ahead
trading. First step towards a competitive Power Pool.
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IT Perspective

Major challenges to be addressed by systems:

Collection and versioning of metering data done by hand, versioning file
name based.

Updates to contract terms and conditions, auditability of formulas, did not
exist.

Reliance on expert resources for contract-to-invoice conversion (formulas).
Key individuals did deal making, but also month-to-month operations.

After the fact - dispute resolution was very challenging due to data changes
and rule interpretations.

Meter data management and integration competency proved critical.



2006 — Southern African Power Pool Competitive Market Development
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History

 |T aspects of the SAPP Market Trading Platform (MTP) started being
addressed in 2005.

 Nordpool and Enerweb partnership developed Day Ahead Market
(DAM) system for SAPP in 2006 replacing the STEM “system”

 Market operations: Day-ahead Markets, Intraday Trading, Physical
Forward Market.
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IT Perspective

Cloud solution on AWS for SAPP MTP with in-country physical Oracle-
Oracle syncing.

Configurable ‘products’ were being traded, e.g. hourly to TOU bucket
products.

Major emphasis on 24x7 operations, availability, and performance.

Transactional integrity, auditability, log trails, fail-over was
imperative.

Formal support, extreme testing, release management into
production (always on).



2010 onwards — SAPP Utilities Implement formal Trading Systems

LEl

3>

History

* Several additional active SAPP utilities purchased Electronic Trading
Systems, mostly importers.

* Business Requirements between participants, from ‘enterprise’
system (functionality) perspective, virtually identical.

 Systems were required to support decision making e.g. DAM vs
Bilateral agreements

 Exponentially increase in meter, schedule, and settlement data
management requirements.

 Requirements for advanced forecasting, annual planning for
budgeting, and operational planning.
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IT Perspective
Varied integration requirements (e.g. meter data, utility financial
systems).

Not bespoke, but modular “configuration” approach for different
solutions

Different processes and contracting configurations implemented on a
set of “base” modules on a MonoRepo with uniform technology
stack (ABP C#, Angular, RDMS — Oracle/SqlServer).

Combinations of on-site software/cloud installations.



2020 — Current: Local Market Transition — Transactional
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History

Emergence of a new set of ‘aggregation’” as well as ‘retailer’ type
traders in SA/region, having Gx and Dx portfolios.

As with initial SAPP traders, starting off on spreadsheets, bilateral
‘settling’.
Strong emergence of ‘green targets’ as a driver

Also ‘future volume/price security’ as drivers, as well as some
“profit motive” drivers.
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IT Perspective

Energy Metering still a massive challenge, mix between utility (e.g.
Eskom) and commercial metering service providers.

Increasing counts of ‘counterparties’ making manual (Excel)
settlements increasingly problematic.

Interaction with the Eskom/municipality billing systems by hand
(manual bill modifications).

Significant interest in ‘outsourced middle-back-office operations’ so
traders can focus on “front office competencies” — currently.



Trading Competency vs. Outsourcing Candidates
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, Direct contact with consumers, suppliers and other traders, including the sales and trading personnel. Front office responsibilities involve revenue-
Front Office PP c 5P P

generating activities such as Contract & Trade Execution, Client Relationships, and Market Analysis.

Market Analysis Outsourcing Candidate Outsourcing Candidate
, , The middle office often acts as a bridge between the front and back offices. It plays a key role in risk management and compliance, and is in
Middle Office : :
support of front and back office functions.

Risk Management Trader Outsourcing Candidate Outsourcing Candidate
Trade Analysis & Validations Outsourcing Candidate Outsourcing Candidate Outsourcing Candidate
Performance Reporting Outsourcing Candidate Outsourcing Candidate Outsourcing Candidate

Back Office The back office is typically responsible for administrative and support functions that do not directly generate revenue, but are critical to the

operation of the company. Back office functions include Settlement & Clearing, Accounting & Financial Reporting, Regulatory Compliance.

Settlement & Clearing Outsourcing Candidate Outsourcing Candidate Outsourcing Candidate

Accounting & Financial Reporting Trader Outsourcing Candidate Outsourcing Candidate
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2020 — Current: Local Market Transition — Analytical
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History

* Wheeling contracts tend to be ‘localized’, or relatively small counts of
counterparties (i.e. within a single local distributor).

 However, currently large investment/commitment decisions being
made .

 Data analytics is being seen as a source of competitive advantage and
business financial sustainability management (risk vs. reward).
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IT Perspective

Advanced analytics (not currently needed), except in investment risk
modelling.

Significant interest in Software-as-a-Service, month-to-month type
contracting.

Some concerns around IP protection and competitive advantage in
SaaS models.

Need identified by some traders for back-end integration into SAPP
MTP.



Trading SYStemS VALUE CREATED

TRANSACTIONAL PRODUCTS ANALYTICAL PRODUCTS
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Trading Competency ‘Chronology’

Metering Service MDMS Meter
Provision Data Management

Profiles

Database
File System

Advanced
Forecasting

Global Forecast System

IT systems requirements driven by:

* Number of counter-parties (suppliers/consumers).

* Maturity of host organisation (e.g. internal audit, compliance).
» Lifecycle position (pre live, live, growing, etc).

* Trader internal competency vs. outsourcing mix.

Profile Blending

(Supply and demand
side profile balancing)

Risk Management
Analytics

Business Intelligence
Reporting Tools
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Energy Trading
Transactional System

(Metering, scheduling,
physical and financial settling)

Energy Allocation
Optimisation

Automated
Trading Assistant
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Trading System Functionality (requirements as Markets Evolve)

Required Competency

Business/Technical Requirement

Wholesale Markets
Day-ahead, Intraday

Monthly TOU Buckets
Bilaterals/Wheeling

Hourly Buckets
Bilaterals/Wheeling

Metering Data Access (E-mail/Excel)

Metering Data Management (Integration, versioning, audit,
locking)

Physical Settlements (Configure, track, store, apply rules for
splitting/allocation of energy)

Financial Settlement (Configure, track, store, apply rates)

Scheduling (Creation, submission, confirming, storage,
integration of schedules)

Monthly Forecasting (Simple time series/regression)

Day-ahead — Hourly Forecasting (Machine learning models)

Energy Allocation Optimisation (Linear Solver)

Risk Management Analytics (Monte Carlo simulations)

Reporting (Summarisations, pivoting, graphing)

Being able to produce ‘sales’ invoices

Purchase and sales invoice verifications (dispute
resolutions)

Apply contract conditions/rules/constraints

Producing invoicing and reconciliations and
verifications

Informing grid operator/counter-parties of your
intended energy flows

Cost and revenue budgeting, planning

Submission of grid operator schedules
Out of balance penalties
Dispatchable gen/load scheduling

1:1 Not required
1:Many

Many:Many Portfolio optimisation
1:1 Not required
1:Many Portfolio NPV vs. Risk

Many:Many Portfolio optimisation

Operational Management
Financial Management

Profit/penalty financial management

Required Required Required
Required Required
Required Required
Required Required

Required

Competitive

Required
G Advantage

Not Required

Competitive
Advantage

Required

Competitive
Advantage

Competitive
Advantage

Competitive
Advantage

Required Required Required
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Thank you.

Dr Gerard van Harmelen
gerard.van.harmelen@enerweb.co.za

www.enerweb.co.za
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