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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -

Part 102: Energy market model example

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cotrprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to _‘prgmote
international co-operation on all questions concerning standardization in the electrical and electronic)fields. To
tHis end and in addition to other activities, IEC publishes International Standards, Technical, Spécificalions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referted to as|“IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interpsted
i the subject dealt with may participate in this preparatory work. International, ggvernmental and|non-
gpvernmental organizations liaising with the IEC also participate in this preparation. IEG/ collaborates closely
wjth the International Organization for Standardization (ISO) in accordance with 'conditions determingd by
agreement between the two organizations.
T
c
n

2) The formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an internafional
nsensus of opinion on the relevant subjects since each technical committee has representation from all

terested IEC National Committees.

3) IHC Publications have the form of recommendations for international\dse and are accepted by IEC Nafional
Cpmmittees in that sense. While all reasonable efforts are made te ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for, the) way in which they are used or fof any
miisinterpretation by any end user.

4) In order to promote international uniformity, IEC NationalhCemmittees undertake to apply IEC Publicgtions
trensparently to the maximum extent possible in thein national and regional publications. Any diverdgence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicajed in
tHe latter.

5) IHC provides no marking procedure to indicate(its’ approval and cannot be rendered responsible fof any

equipment declared to be in conformity with an |[E€ Publication.

6) All users should ensure that they have the.latest edition of this publication.

7) Np liability shall attach to IEC or its directors, employees, servants or agents including individual expert§ and
mlembers of its technical committees ‘and IEC National Committees for any personal injury, property damajge or
ofher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othef IEC
Publications.

8) Aftention is drawn to the Normative references cited in this publication. Use of the referenced publicatigns is
indispensable for the correct application of this publication.

9) Altention is drawn fo ‘the possibility that some of the elements of this IEC Publication may be the subj¢ct of
pgtent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The|main taskwf IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a~different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 62325-102, which is a technical report, has been prepared by IEC technical committee
57: Power systems management and associated information exchange.

The IEC 62325 series cancels and replaces IEC 62195 (2000) and its amendment (2002).
It constitutes a technical revision.

IEC 62195 (2000) dealt with deregulated energy market communications at an early stage. Its
amendment 1 (2002) points out important technological advancements which make it possible
to use modern internet technologies based on XML for e-business in energy markets as an
alternative to traditional EDI with EDIFACT and X12. The new IEC 62325 framework series for
energy market communications currently consisting of IEC 62325-101, IEC 62325-102,
IEC 62325-501, and IEC 62325-502 follows this direction and replaces IEC 62195 together
with its amendment.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/705/DTR 57/722/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 62325 consists of the following parts, under the general title Framework for‘energy
market communications:

Part|101: General guidelines

Part|102: Energy market model example

Part{201: Glossary 1

Part|3XX: (Titles are still to be determined) 2

Part|/401: Abstract service model 3

Part|501: General guidelines for use of ebXML
Part|502: Profile of ebXML

Part|503: Abstract service mapping to ebXML *
Part|601: General guidelines for use of web services y
Part|602: Profile of Web Services °

Part|603: Abstract service mapping to web setvices 3
The|[committee has decided that the contents of this publication will remain unchanged [until

the maintenance result date indicated-on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» neplaced by a revised edition, or
* 3amended.

A bilingual edition 6f this document may be issued at a later date.

1 Under consideration. Because the technologies have an inherent own glossary within their standard definitions,
this glossary is a placeholder for a glossary for future parts indicated with 2 including energy market specific
terms and definitions.

2 Under consideration. These parts for business content are mentioned for completeness only with a number
space as placeholder. They extend the original scope and require an agreed new work item proposal for further
work based on an overall strategy how to proceed.

3 Under consideration. These technical parts are mentioned for completeness with provisional title. They extend
the original scope and require an agreed new work item proposal for further work.


https://iecnorm.com/api/?name=0a91afc5dfb713144591a6434d2a4a94

-6 - TR 62325-102 O IEC:2005(E)

INTRODUCTION

The market model depends on the market rules of the country or region. An incomplete list
may include the legal and regulatory framework, business rules, technical market rules
(network access, balance management, schedule management, congestion management),
identification schemas of market participants and e-business objects, metering code (service
and access to metering values), grid code (operation), distribution code (operation), and load
profiles (synthetic and analytical). The model has to comply with these rules and should
include all market participants and transactions to allow seamless communication.

This_pa i i modelling
of tHe energy market and |ts result the business and information model. The model has-been
deriyed but is not identical with those from some existing markets. It serves as an informative
example for business processes and associated information. For the purpése’ of| the
IEC [62325 series, and for reasons of space, the model has been simplified and shortened|and
is by no means complete. Some descriptions and modelling parts are derived-from existing
techphology independent market models as EDIEL (http://www.ediel.org/), E[ISO
(wwyv.edi.etso-net.org/, see ETSO Scheduling System (ESS)), ERCOT (hitps//www.ercot.com/,
see [Market Guide), VDEW (http://www.strom.de/, see Choice of Supplier). An other apprpach
woul|d be to derive variations and extensions of an existing model from artefacts jn a
registry/repository and business library.

re the UML business model workflow is almost completely‘described, the other workflows
are gcomplete only with focus on specific business processes\within process areas such ag the
progess planning of scheduling and to some extent thg ‘process change of supplier.| For
simplicity in the collaborations and transactions, only business failures are shown |and
techpical failures and business signals (as acknowledgements on the messaging level) are

The|message content is based on a energy market specific vocabulary which can be shpred
ovenl messages, business areas and business domains. Note that with the planned mgrket
extension of the CIM (Common Information Model, IEC 61970-301) model of the power
system, the vocabulary for system operators may be derived in future from the extended|CIM
acting as a knowledge based market information model. This will be treated in future parts of
the |[EC 62325 series.
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FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -

Part 102: Energy market model example

1 Scope

This part of IEC 62325 defines a restricted (see introduction) example business model of the
electricity market following the Open-edi reference model ISO/IEC 14662. Fundamental to the

mod

and

of the communication technology used.

Bec
the
and
the

The

2

The
For

of the referenced document (includingyany amendments) applies.

2.1
ISO

UN/

UN/

NOTE
as Cpre Gomponents (UN/CEFACT - Core Components Technical Specification), Core Component Library

acce

Businless\wProcesses, UMM Business Library, XML message design rules (UN/CEFACT — XML Naming and D
Rules(Draft2002))-

the Functional Service (FSV) with mapping of services between to ensure indepénd

huse energy markets vary, this model example is only informative. The main purpog
model is to show how the modelling methodology can be applied to_th€ energy ma
to serve as the base of technology-dependent configuration examples in other par
|IEC 62325 series.

Normative references

following referenced documents areiindispensable for the application of this docu
Hated references, only the edition cited applies. For undated references, the latest e

Generic Open-edi standards

IEC 14662, Information~technology — Open-edi reference model
CEFACT Modellihg)Methodology (UMM), NO90 R10 or higher

CEFACT Modelling Methodology Meta Model, NO90 R10 or higher

Work\is-in progress at UN/CEFACT regarding the “content” of business information exchange for exd

siblesthrough an registry/repository), Catalogue of Core Components (including industry groups), Cor

kel is the division of the business transactions into the Business Operational View/(BOV)

nce

e of
rket,
s of

model uses the UN/CEFACT modelling methodology UMNK based on UML (Universal
Modgelling Language) for the Business Operational View, but(other modeling methodolg
may| also be used. The modelling is done from the beginning for the whole market an
result is the “business process and information model” whi¢gh can be taken as the input fo
technology-dependent modelling in the design phase of systems and further for the Funct
Seryice View. See |[EC 62325-501 and future parts of'the IEC 62325 series for this.

gies
d its
F the
onal

ent.
ition

mple
CCL,
hmon

esign

The energy market specific vocabulary can be derived from Core Components or/and an
energy market information model.

2.2

Sectorial Open-edi standards

Market modelling based on this implies to some extent sectorial standards. At the moment, no
references are given.
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

None.

3.2 Abbreviations

BIE Business Information Entity

BOV Business Operational View

CcC Core-CompomenttbasedomBtE)

CIM Common Information Model

DS(Q Distribution System Operator

DUNS Data Universal Numbering System (North America)

EAN European Article Number (Europe)

EDI Electronic Data Exchange

FOV Functional Service View

ICT Information and Communication Technology

ISO Independent System Operator

IT Information Technology

MIS Market Identification Schema

UML Unified Modelling Language

UMM UN/CEFACT Modelling Methodology

SO System Operator (Transmissiof¥; Distribution)

TSO Transmission System Operator

4 Market guide

4.1 ( General

In the foIIo_wing, an ir_1forma| and .conceptual te_xtual descriptic_)n_of t_he electricity market crxlled
Market Guide is provided‘for basic understanding. The description is a not complete example.
Rea| markets may differ. Note that different time intervals are used in energy markets for
scheduling and metering.

Figure 1 shows a high-level presentation of the supply chain of energy with basically three
main phases? in the trading planning phase, energy consumption is forecast and trading is
planhed._In the trading operational phase, energy is traded to meet the forecast, |and
resplective generation resources are allocated. The implementation of the physical energy
path—from generation over the transmission and distribution Network 1o consumption aitords
co-ordinated planning of balanced schedules in the system operation planning phase for
generation, import/export and consumption. In the system operation operational phase,
energy flows directly from the producer to the customer over the transmission and distribution
network. System operation guarantees in this phase that generation meets consumption in
real-time (balancing) and that the system is reliable. Many services are needed to support the
core processes. In the settlement phase, for example, the settlement service provides the
means to bill consumption and imbalances. Any imbalance of operation (difference between
schedules and metered generation and consumption) is in the financial responsibility of the
Balance-Responsible Parties (traders and others).
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Additionally, supporting system operation services and energy services are necessary. Each
business area has one or more market participants who initiate the business process and/or
act as stakeholder responsible for the outcome of it. Exceptions to this are energy services,
which may be outsourced and driven by various market participants following the value chain.

Services (registration, metering, settlement, billing)

|

> Sell energy

Change of supplier

Generation
produc’uon > Trading > Supply >Consumptlon>

Net access Net access

Power flow
Transport, distribution

T

System operation (scheduling & balancing)

IEC 188/05

Figure 1 — Value chains and services‘in the energy market

4.2 | Trading

Thefe are two types of trading, bilateral centracts and trading on the spot market (power
exchange). Bilateral trading may take place over an intermediate broker. Trading may [also
inclyde seasonal products. Trading may~afford a financial clearing of risks if one party ig not
able|to fulfil the contract.

4.3 | Supply

Suppliers represent competitive retailers that sell electricity directly to eligible customers|who
have the choice of supplier. Suppliers may be retail providers (without own distribiition
network) or distribution-utilities in the role of suppliers. Suppliers will forecast their custgmer
load| and negotiate™ privately with traders to buy energy. Suppliers will communicate| the
resullting schedules.to the transmission system operators (see 4.5).

With supply,many services are associated (see for example 4.6 and 4.7).

4.4 | ‘Customer management

The management of customers requires the business processes change of supplier,
relocation of customer, metering and access to the metering values, change of meter,
contract for new access to the network. Because some business processes are complicated,
multi-party collaborations with shared market meta data, some markets have implemented a
centralised clearing service for all these business processes within a region.

Suppliers interact with each other and the distribution service provider (providing network
access) when they need to submit switching requests, where customers choose a new
supplier. The switching requests are processed by working with metering service providers to
obtain the initial and final meter reads, confirming switches with customers, and confirming
the switch with the relevant suppliers once the switch is approved. Switch confirmations are
also sent as notices to customers.
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4.5 Scheduling and balancing

Scheduling and balancing of transmission system operators (TSO) follows two business
processes: (1) planning of balanced scheduling, (2) operation. The first process involves the
following three phases: schedule message validation, balance validation, and system
validation.

The TSO is responsible for maintaining the real-time balance of consumption and generation
and for the reliability of the electricity system within in its region. The TSO relies on the
availability of generation capacity to provide balancing energy to maintain the electric system
within allowable reliability limits. The provision of capacity and energy are competitive
servjces that will be provided in the market. Generation units that can be on standby|and
available to be called upon to provide energy or loads that are available to be interriptgd to
relieve the need for additional energy may provide these services. These servicesneeded for
gengration or load resources to ensure reliability are called ancillary services. There are| two
typels of ancillary services: (1) generation reserve available to be used if negded to prgvide
balancing energy or loads available to be interrupted reducing the need for additional capacity
and| (2) balancing energy to ensure that supply and demand are in)balance or Ipads
intenrupted to avoid the need for additional energy.

The| TSO will continuously monitor the amounts of reserve capacity available across| the
system to insure against unforeseen events, ranging from differences between scheduled|and
actupl demand to the sudden loss of a generating unit or trahsmission facility. If the analysis
identifies a difference, the TSO will procure a replacement reserve to ensure suffigient
capacity to deal with the projected capacity inadequacy,or congestion.

As the TSO moves closer to the real-time interfval” in which the energy will actually be
deliyered, it will continuously get additional information that improves its ability to fordcast
system conditions. For instance, as the day-ahead energy schedules are finalised for a diven
24-RHour period, scheduling entities will submit'resource plans for generators that indicate the
amojunts of:

* (apacity, which is generation capacity that will be readily available if needed, but i not
gctually delivered to the grid ascenergy.

Energy, which is the energy-that will be generated and sent to the grid to meet| the
denerators’ contracted amounts of load.

After evaluating the effect on the power grid of forecasted loads, schedules, transmigsion
system conditions and\resource plans, the TSO will determine how much additional capacity
needs to be resenved to assure the TSO will have resources that can provide balancing
enelgy in real-time.to maintain reliability. The TSO will procure the needed capacity seryices
to gnsure thablit is able to serve the scheduled loads as well as relieve loading on
trangmission lines that appear to be constrained upon a study of the submitted schedlles.
The|TSO.will procure balancing energy typically about 10 min before the time of actual power
flow| by\which time the right amount can be predicted very accurately using short-ferm
foregasting tools.

Replacement reserve ancillary service providers will submit balancing energy bids when they
submit their Replacement Reserve capacity bids. Their balancing energy bids will go in the
balancing energy bid stacks for the hours for which they were awarded to provide
Replacement Reserve capacity service. Ancillary service providers will not, however, bid the
capacity that they have sold to the TSO into the market for other capacity services.

The TSO will select and deploy balancing energy in the amount necessary to keep the system
in balance and minimise the net energy needed in real time from regulation service providers.
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A key feature of the competitive retail electricity market is that it will be based on bilateral
transactions between buyers and sellers of energy. Balance Responsible Parties (traders,
producers and suppliers) are required to turn into the TSO balanced energy schedules of load
and energy required to generate and serve the load. The balance schedules are a result of
bilateral trade between load and resource entities. The TSO only operates the electricity
market as far as the TSO is needed to mitigate the energy imbalances. This is unlike some
other markets, where power generating companies sell electricity into a “pool” and load
serving entities (trades, suppliers) purchase from the same “pool” in an exchange where the
amount of demand and supply sets market prices for buyers and sellers.

Trag
enerngy WI|| commumcate operatlonal information such as thelr bllaterally arranged bala
schgdules of loads and resources to the TSO through their scheduling entities. The~:SQ will
ensyre that the power network can accommodate the schedules that were generated by the
bilateral market.

The|TSO makes an assessment of the ancillary services needed to accommodate the bilateral
schgdules and the scheduling entities are asked to either provide their share of these seryices
from their own resources or let the TSO purchase these services ftom the market on fheir
behalf. Market participants may self-provide all or part of their share.of ancillary services.|The
TSQ is uniquely positioned to identify the ancillary services' needed to resolve system
conditions such as capacity inadequacy and congestion, to_maintain reliability, as shown in
the previous section.

The|TSO, in addition to the activities described abovei<will help market participants plan{and
manjage their competitive market operations effectively by giving them timely information| like
fore¢asts of weather, load, losses, and ancillary services requirements.

For |every settlement interval, the TSO_.will accept balanced schedules from Balance
Responsible Parties (traders, producersi.rand suppliers) that identify the source [and
desfjnation of contracted power flows, as*well as their amount and timing. TSO will compare
the pum of these schedules to its own load forecasts, to determine balancing energy|and
ancillary services requirements.

The|TSO will work with tradeirs-and suppliers to procure ancillary services through a serigs of
markets, which the TSO will operate, and will deploy them as needed to ensure system
religpility. If the submitted schedules ultimately result in congestion of the transmigsion
system and the TSO needs to re-dispatch system resources to resolve the congestion, market
participants will pay-for the re-dispatching or congestion costs.

In order to setile*with the balance-responsible parties, the Imbalance Settlement Responsible
party will dggregate load and resource data for every settlement interval. He will then
calcplate-the load imbalance as the difference between scheduled and the aggregated Joad
data, to |ssue the appropriate credits and/or debits to balance responS|bIe partles The
comg .
Balance Respon3|ble parties and the scheduled energy to allocate the approprlate deblts
and/or credits due to the resource imbalance.

The TSO will also work with distribution network providers to manage the transmission
system. Distribution network providers are also responsible for load and resource meters
installation as well as submitting meter data for all loads and resource meters that are not
directly polled by the TSO.

The TSO which acts as an ISO (Independent System Operator) may have a central premise
clearing system that will facilitate for example the customer switching process (choice of
supplier) by transmitting switch requests and meter consumption data between suppliers and
distribution network providers and keeping track of the association between premises and
suppliers. In the case where there is no central clearing system, the customer switching
process is decentralised between the suppliers and the Distribution Network Providers.
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Producers are the only entities that can own generation or loads that can act as resources.
They negotiate bilaterally in their role as traders with traders/power exchanges to sell their

energy, and communicate the resulting schedules to the TSO.

Balance-responsible parties can also bid into the balancing energy market and other anci
service markets from the resources in their portfolio. The TSO reimburses the bala
responsible parties at the market-clearing price if the TSO selects the bid.

4.6 Metering

llary
nce-

Proyider, provide meter reading and consumption information, in order to settle correctly
balapcing energy and ancillary service markets. For example, consumption informatior
each supplier in the Balance-Responsible role will be needed to determine whethefr)the a¢
load| matches the schedules submitted. If it did not match, the difference will be‘settled a
balancing energy market-clearing price.

Mos} customer meters measure accumulated consumption between metér, read-dates and
typigally read once per month or year. An estimate of the energy consumption for each p¢

metg¢rs can meter the consumed energy within periods.

Suppliers have authorised access to the meter readings for the purpose of forecast
billing. The optimisation of load schedules may affofd)the reading of load profile meters
the access to the meter readings each day.

4.7 | Settlement of accounts and billing

The|financial settlement for balancing energy and ancillary services that were used by
TSQ will take place between tradersZand the TSO and is performed by the Settle
Responsible Party. Settlement of the‘balancing energy will be based on the load imbal
and [resource imbalances from eagh Balance Responsible Party. The load imbalance is

are
riod

ned
ofile

and
and

the
ent
nce
the

difference between the scheduled load and actual load from each trader. Resource imbalance

is the difference between the\scheduled energy and actual energy for each trader. The a
load| and energy amounts“are derived from the load and resource meter readings.
example, if a trader’s actual energy supplied from the resources it represents is insufficie
mat¢h the scheduled™energy in the balanced schedule it provided to the TSO, that tr
wou|d be required (toreimburse the TSO for the balancing energy the TSO procured, a

ctual
For
nt to
ader
the

market clearing.price or other price. On the other hand, if the TSO accepts a balancing engergy

bid from the ancillary services market, the TSO will pay for it as appropriate at the ma
clearing price.

Suppliefs bill their customers based on the metered consumption and tariffs. Transmis

Htha ~ | enctamare that hovun on~nco $ th nat

rket-

sion

and dictribhiitinn ArAviAAre W raducore and $ o o o
TSt oo trOTT PTOVIGCTO O o PTrot ot roartt CousStoTe s tat rav - attt oS to—trrC— 11Tt

with a network usage fee.

5 UMM market model

NOTE The model uses the Unified Modelling Language (UML) notation.
5.1 Business modelling workflow

5.1.1 General

The purpose of business modelling according to UMM is:

e to understand the structure and dynamics of the business domain,

vork
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to ensure that all users, standards developers and software providers have a common
understanding of the business domain,

to understand the daily business in the business domain independent of any technical
solution,

to create categories to help partition the business domain that enables an iteration plan to
complete the model,

to structure the model in the form of a Business Operations Map (BOM)

to capture the justification for the project,

i/l be

ta_identi he eholde oncerned with

independent of the processes within the domain.

Business areas can contain groups of process called process areas which in tdrn’indlude

indi

idual business processes. Business processes identified in the busingss- modgdlling

workflow consist of business collaborations and transactions described in the requirement

workflow and in more detail in the analysis workflow.

Aftef this general structuring, UML use case diagrams are organised’ as groups within UML

packages that use the names of business areas.

The|main focus of business modelling workflow is on businegss domain, business area|and

busihess process areas understanding, not on processes, which are only identified.

Table 1 shows the workflow for methodology and mode€l/artefacts.

Table 1 — Methodology and model artefacts

Workflow Methodology Model artefacts (BOM with UML)
Business modelling Domain analysis Business area, process area (UML packages)
Use case analysis Use cases
Process discovery Identification of processes
Activity madelling Activity diagrams

5.1.2 Business process discovery and identification

For

5.1.2.1 Business reference model

mar

he high-level business domain, analysis worksheets are used.

et{All worksheets, this and the following ones, are examples only.

Tabl{e 2(shows the worksheet business reference model for the business domain enrrgy
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Table 2 — Business reference model

Form: Describe business reference model

Business reference model name | Energy market

Industry segment Electricity

Domain scope The domain scope covers all stages from the planning phase to the settlement
phase of generation, transmission and distribution of electricity, and energy
services with focus on the exchange of market information and documents.

In the electricity market, energy is generated, traded (wholesale on power
exchange or bilateral) and supplied (retail) to the customer (consumption). At

every moment, generation and supply should be in balance and the security of
the network should be granted. Producer and customer have non-discrinfingted
access to the energy network and customers can chose their supplier\The
commercial use of networks for transmission and distribution is transparen{ to
the market participants regardless of the physical structure (voltage level,
hierarchy, control areas involved). The market also needs services to suppprt

the core functions such as registration of market participants with access t¢ the
network, exchange of market metadata, ancillary servicesychange of suppl|er,

metering, settlement of imbalances, settlement of acceunts, and billing.

Business areas Generation, trading, supply, system operation, transmission and distribution,
energy services.

Business justification The business model is intended to enable e-business communication betwgen
electricity market participants in an efficieht way with low transaction cost Qased
on a common understanding of processés and transactions.

Constraints The legislation and rules are different\in different countries. The deregulatipn
process is not co-ordinated in djfferent countries or regions. The deregulation
process accelerates splitting andimerging of companies. The companies and
markets are more and moresinternational. Due to the increased competition, the
prices to end-users may be reduced. Environmental problems may prevent
necessary system resources.

5.1.2.2 Description of business areas

Table 3 shows the worksheet for.the business area generation.

Table 3 — Business area generation

Form: Describe business area

Business area name Generation

Desgription Generation of electricity according to the schedules given by traders. Provifling
auxiliary services for system operators.

Scope Generation of electricity and providing auxiliary services.

Boupdary,of the business area Generation

References

Constraints Environmental problems may prevent necessary system resources. There is a
resistance to nuclear power plants. There is a resistance to pollution from
power plants using coal, oil, gas etc. Resistance to noise, blinking shadows,
from windmills.

Stakeholder Power generator, trader, and system operators.

Process areas Generation

Objective Produce energy and provide auxiliary services with low cost.

Business opportunity Become an Independent Power Producer (IPP).

This business area is not further detailed in the workflows because relevant processes for
e-business are included in the business area trading. Table 4 shows the worksheet for the
business area trading.
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Table 4 — Business area trading

Form: Describe business area

Business area name

Trading (wholesale)

Description

Energy is traded bilaterally or on the spot market (power exchange). Bilateral
trading is done directly between traders or with support of brokers who do not
trade themselves but provide traders with necessary trading information.
Bilateral trading is based on long-term to short-term contracts, whereas the
power exchange serves as a day-ahead spot market with intra day trading with
base load and peak load including auctions of hour or MW blocks.

The power exchange provides the central financial settlement of trade between

traders. Compimed(physicatandfimanctat) poW‘ET'E'X‘CfﬁTTQ‘E‘S‘HTﬂTfﬂTI‘S‘E‘ﬂTE‘L
financial risk of non-fulfilment of contracts by clearing of OTC trades and‘trpde
financial products as for example futures.

Traded energy is sold to suppliers or directly to customers (for example big
industrial consumers).

The result of trading (bought and sold) is sent as aggregated schedules to fhe
system operator to balance the system.

Scope

Trading on the wholesale and auxiliary market.

Boupdary of the business area

Trading

Refdrences

Consgtraints

Limited transmission network capacity, limited available generation capacit
system outages (for example cables, ovérhead lines, generators), financial|risk
of non-fulfilled contracts.

StaKeholder

Trader, supplier, producer, powérexchange, brokers.

Prodess areas

Planning of consumption and)geheration (schedules), bilateral trade, trade pon
spot market, trade on auxiliary market (adjustment market (after completion of
the sport market prior to ‘delivery), trade on balance regulation market (witHin

delivery)), and trade on\financial market (clearing, futures).

Objgctive

Buy energy and auxiliary services with low cost and minimum financial risk

Business opportunity

Bid in the market.

Table 5 shows the worksheet for business area supply.

Table 5 — Business area supply

Form: Describe business area

Business area name

Supply (retail)

Desg¢ription

Supplier buys energy from wholesale traders and supply eligible end-customers
based on a contract. For small enterprises and households the supplier plapns
and initiates aggregated load schedules and initiates as a new supplier the
process “change of supplier” on behalf of the customer.

The result of bought and sold energy is send as aggregated schedules to the
system operator to be able to prepare for operation (see system operation)

Scope

Supply of eligible customers with electricity.

Boundary of the business area

Supply.

References

Constraints

Stakeholder

Supplier, customer.

Process areas

Supply.

Objective

Supply customers with energy to low cost.

Business opportunity

Suppliers without an own distribution network can compete in the energy
market.
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Note that the business area consumption is not shown here because in some cases, suppliers
act on behalf of customers and customers are included in the business area’s supply and
energy services.

Table 6 shows the worksheet for the business area system operation.

Table 6 — Business area system operation

Form: Describe business area

Busi

ness area name

System operation

Des

ription

The fundamental requirement of the electricity market is that each electricit
trader and supplier in the market should be in balance. This means that\{hg
amount of electricity produced and consumed through bilateral agreements
balanced. The balance is planned and with the imbalance settlementy any
imbalance is invoiced.

The balancing process has three phases:

1) A planning phase, where balance responsible parties (for example trade
responsible, generation responsible, consumption responsible parties, etc.
calculate in advance the consumption of all involved parties for the day ahg
At the conclusion of this phase, the transmission, system operator informs 4
balance responsible party of what has been accépted of their schedules an
informs the entity responsible for imbalance settlement, called the “imbalan
settlement responsible” of all the schedules in question.

2) An operation phase, where the schedule that has been determined durin|
planning phase is executed. The system operator, to ensure system balang
any moment, handles any deviations’between generation, consumption ang
unforeseen congestion. For thiSy he orders ancillary services.

3) A settlement phase, where following the date of operation, the metered
aggregator sends the data to the imbalance settlement responsible. The
imbalance settlement responsible, along with complementary data received
from other sources, then carries out the imbalance settlement itself.

<

is

g the
e at

ata

Sco

The scope is the secure and reliable system operation while facilitating
electricity market transactions.

Bo

c

hdary of the business area

Transmissign system operators, balance responsible parties such as traders,

imbalantCe settlement responsible parties, suppliers, producers.

Refe

rences

Market model for ...

Con

btraints

Congestion and outages. Limited transmission capacity. International trade
Import/Export of energy cross control areas or market regions. Non-
discrimination of market participants.

Stal

eholder

Transmission system operators. Balance responsible parties such as trade
suppliers, and producers. Imbalance settlement responsible.

o

Prod

€SS areas

Scheduling (intra area scheduling, inter area scheduling (import/export)),
Operation (congestion management, capacity allocation, auxiliary services
imbalance settlement and invoice.

Obije

ctivel

See scope.

Busi

hess’opportunity

ISO (Independent System Operator).

Table 7 shows the worksheet for the business area transmission and distribution.
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Table 7 — Business area distribution

Form: Describe business area

distribution of energy.

Business area name Transmission and distribution

Description The transmission and distribution service provider operates the network
(planning, engineering, and maintenance) and provides access to it.

Scope Access of generators and customers (load) to the network for transmission and

Boundary of the business area

Transmission service provider, distribution service provider, producer, customer

References

Constraints Environmental problems may prevent necessary system resources (for-example
cables or overhead lines). Capacity of the network and its components:

Stakeholder Transmission service provider, distribution service provider, producef, custpmer

Prodess areas Contract and registration of network access.

Objqctive Providing economic and reliable network access and network usage to support
supply of customers with energy.

Business opportunity Collect fees for network access and use of the networtK.

Table 8 shows the worksheet for the business area energy seryices.

Table 8 — Business area energy‘services

Form: Describe business area

Business area name Services

Desg¢ription Services for the market.core processes, sometimes provided by independept
service providers.

Scope Energy services,

Boundary of the business area Settlement.of’accounts, metering, invoicing, change of customer.

Refgrences

Constraints

Stakeholder Allmarket participants. This will be more defined within the processes.

Prodess areas Settlement of accounts (processes: imbalance, generation, consumption,
auxiliary services),
Metering, change of metering equipment, collection of metering data, accegs to
metering data, network registration of customers,
Change of supplier, relocation of customer, central clearing of customer
management (including change of supplier), etc.
Exchange of market metadata.
Central trade confirmation matching, etc.

Objective Providimgservices tosupport the tore busitess:

Business opportunity Outsourcing

5.1.2.3 Description of process areas

In Tables 9 and 10, only a few examples are shown.

Table 9 shows the worksheet for the identification of the business process area

(sch

eduling).

plan

ning
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Table 9 — Identification of the process area planning

Form: Describe process area

Process area name Planning (scheduling)

Objective Plan balanced schedules of generation and consumption. Plan import/export
energy transactions.

Scope System operation planning according to the schedules of balanced responsible
parties.

Boundary of the process area Energy transactions and balancing.

References

Constraints Congestion and outages of network.

Stakeholder Transmission system operators. Balance responsible parties as traders,
suppliers, and producers.

Business processes Intra area scheduling, import/export scheduling.

Objqctive Providing system services to support trading and supply-

Business opportunity -

Table 10 shows the worksheet for the identification of the business _process area operation.

Table 10 — Identification of the process area operation

Form: Describe procesSsarea

Prodess area name Operation

Objgctive Keeping the balance of generation and consumption. Carry out import/expdrt
energy transactions. Reliable and secure system operation.

Scope Carry out system gperation.

Boundary of the process area Energy transactions and balancing.

Refgrences

Constraints Congestion and outages of network.

Stakeholder Transmission system operators, balance responsible parties as traders,
suppliers, and producers.

Business processes -

Objqctive Providing system services to support trading and supply.

Business opportunity -

5.1.2.4 Description of business processes

An appropriate granularity for a business process allows the smallest exchange of signals
between’ stakeholders that has an identifiable economic value. Note that this is not always
appropriate since "negotiation” could be a valid business process but It doesnT really result in
an economic consequence.

In Table 11 and 12, only a few examples are shown.

Table 11 shows the worksheet for the identification of the business process scheduling.
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Table 11 — Identification of business process scheduling

Form: Identification of business processes

Business process name Scheduling
Process area Scheduling
Business area System operation

Table 12 shows the worksheet for the identification of the business process change of
supplier.

Table 12 — Identification of the business process choice of supplier

Form: Identification of business process change of supplier
Business process name Change of supplier
Prodess area Customer management
Business area Energy services

51.3 Business model artefacts
5.1.83.1 General

The|results of the domain analysis with discovery)and identification of business areas,
progess areas and business processes are mapped to the UMM business meta model.|The
busihess model is in UML and structured in the_form of the Business Operations Map (BOM),
see [Figure 2. With greater detail, business procésses can include business processes til| the
busipess process is the parent business.process of atomic transactions called business
collgborations. Collaboration use cases are‘treated in the requirement workflow given in 5|2.

The|[UML artefacts of the UMM business modelling are described in Figure 2.

<<Business operations map>> Energy market

<<Business area>z.

<<Business area>z.

<<Process area>>.

i

<<Business processes>> ....

<<Business processes>> ....

:

<<Process area>>.

<<Process area>>.

L

IEC 189/05

Figure 2 — Structure of the Business Operations Map (BOM)
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Business operations map
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space, the table is not complete (missing details are marked with ...).

Table 13 — Business operations map

BOM O Business area (1 Process area (] Business process
Energy market
Generation
Trading
Bilateral market
Spot market
Auxiliary market
Adjustment
Balance regulation
Financial market
Clearing
Futures
Planning
Generation
Supply
Planning
Consumption
System operation
Planning
Scheduling (intra area)
Import/export
Operation
Transmission and
distribution
Services
New network access Contract

Exchange of metadata

Registration

Relocation of customer

New contract

Old contract

Change of supplier

Metering
Meter reading
f‘hangn of moter
Settlement
Imbalance
Generation
Consumption
Auxiliary services
Billing
Information

Clearing (optional)

The names and symbols at the head of each column correspond to Figure 2.
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5.1.3.3

Packages

- 21 -

The main functionality of the market is represented with UML packages, which group artefacts
(class diagrams, activity diagrams, use case diagrams, collaboration diagrams, sequence
diagrams) as shown in Figure 3. Within the business modelling workflow, conceptional activity
diagrams and use case diagrams are used.

|

]

]

]

Generation

Trading

Supply

System

operation

T

Transport and
distribution

I

Services

Figures 4 to 6 show example packages of process areas\within the packages of busi

areds above.

Figure 3 — Business areas

|

|

|

Planning
(scheduling)

Operation

Settlement
of imbalance

Figure 4.~ Process areas of system operation

X

]

IEC 190/05

IEC 191/05

|

]

Registration

Change of
supplier

Metering

Settlement of
accounts

Billing

Figure B — Process areas of services

Bilateral trade

I

Spot market

I

Clearing

IEC 192/06

ness

I

Financial
market

I

Auxiliary
market

Figure 6 — Process areas of trade

IEC 193/05
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5.1.3.4 Use case diagrams

The use cases are organised in packages following the definition of business areas and the
value chain.

Figure 7 shows as an example, the high-level business process area “system operation” with
its associated use cases. In the planning phase, the balance-responsible parties send their
planned schedules about trade, supply (load) and generation to the system operator to check
any imbalance. In the operation phase, the plans are executed and the system is balanced
with auxiliary services taking care of network congestion and reliability.

Trader

/—C‘i (from Trading)
Remote system
operator . P/\Q—)\

™ _—

7\/‘ — Plannlng Balance Supplier
— g/ \ responsible (from Supply)
Local system (

Power exchange

~
J
operator/ Operatlon \

o ( (from Trading)

Settlement

Settlement provider Producer

(from Settlement) (from Production)
IEC 194/05

Figure 7 — Use case system operation

Figure 8 shows examples of Use cases services.
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New Supplier Supplier
(from Supply) (from Supply)

o O O

Change of supplier Move to new location New network access

Metering provider Distribution’network
provider
(from Transmission and distribution)

D

Change of meter

(from Metering)

Supplier Metering provider

(from Supply)

N

Metering

Supplier Metering provider

(from Supply)

Load profiles Distribution network

provider

(from Transmission and distribution)

Supplier

(from Supply)
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Distribution network

provider
(from Transmission and distribution)

New Supplier
(from Supply)

N

fil

—

5.1.1

in th

—

Change of supplier Clearin Change of meter

bom Customer management)

O O OO (W

Load profiles Move of customer New network access Metering

(from Metering)

(from Load profiles) (from Customer management) (from Customer management) (from Metering)

IEC 195/05

Figure 8 — Use cases sefvice

8.5 Activity diagrams

e 9 shows as an example the high-level activity diagram of the system operation

Figur
plar‘;};ing (scheduling) collaboration. This diagram shows no details and will be detailed fu

following workflows of 5.2, which deal with collaborations and transactions.

Schedule
\ $

<<Bu3|nessCoIIaboratlonActlvlty>> i : Accepted
Planhing (scheduling) _schedules

(

4 \
e e \
A _ A _Z ya N

FATLURE SUCCESS <ZBusmessCottaborationActivity>>
/ Settlement

Y

<<BusinessCollaborationActivity>>
Operation

IEC 196/05

Figure 9 — Activity diagram planning process of scheduling

ther
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5.2

Business requirement workflow

5.2.1 General

The purpose of the Business Requirements workflow is to capture the detailed user
requirements, specified by the stakeholders, for the business-to-business project. The
business models derived from the Business Modelling workflow are used as important inputs
to identify use cases and to provide the framework for understanding of the requirements.
This workflow develops the Business Requirements View (BRV) of a process model that
specifies the use case scenarios, input and output triggers, constraints and system
boundaries for business transactions, business collaborations and their interrelationships.

Tab

e 14 shows the workflow for methodology and model artefacts.

Table 14 — Methodology and model artefacts

Workflow Methodology Model artefacts (BRV¢with UML)

Business Modelling Requirements gathering Detailing of the BOM

Use Case Analysis Use cases of business collabgfations, transactions

Process Analysis Use case identificatiod of business processes

Activity Modelling Activity diagrams 6f business collaborations
Deliyerables for the Business Requirement workflow, afe expansions to any or all of] the
Business Operations Map (BOM) deliverables inchiding the scope for the business-to-
busihess project, requirements list, glossary, use case’diagrams and descriptions and acfivity
diagrams. The requirements list and glossary arecemitted here for reasons of space.
The|main focus of the Business Requirements workflow is on business collaborations|and
business collaboration protocols.
5.2.2 Market activity diagram
The|market activity diagram shewn in Figure 10 gives a conceptual overview of the functional
decgmposition of the energysmarket in business areas, business processes, and busipess
collgborations without goingJtoo much into detail. The swim lanes represent core business
aregds. Business processes, which represent market services, do not have their own gwim
lanes and are mapped\to'the core business areas, which they serve.
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5.2.3 Business process use cases
5.2.3.1 General

The process area planning within the business area system operation is now expanded to
describe the business process use cases. In UMM, process areas are normally viewed as
subcategories within business areas. Alternatively, process areas can be modelled as
separate dimensions used to classify processes.

5.2.3.2 Use case worksheet

As gn example, Table 15 shows the description of the business process use case “scheduiling
(intrg area)” within the process area planning. For the business process scheduling, a
chronological order of phases within more encompassing use cases is applied. This-sub|use
casgs are described later as collaborations.

Table 15 — Business process use case scheduling (intra area)

Form: Describe business process use case

Business process name Scheduling (intra area)

Identifier To be supplied.

Actdrs System operators, balance responsible‘parties.

Perfprmance goals Balance the schedules.

Predonditions Reliable power system.

Begins when The planned schedules are“send by the balance responsible parties to the

system operator.

Defipition Schedules are balanced and accepted if the planned generation meets the
planned load, takingdnto account the overall power system condition.

End$ when The accepted s¢hedules are send by the system operator to the balance
responsible parties.

5.2.3.3 Use case diagram

Figure 11 shows as anyexample the refined use case diagram “system operation” from the
busipess modelling warkflow. The business area “system operation” is further subdivided|into
the process area use-cases “planning”, “operation”, and “settlement”. The process area|use
casg settlement «from the package service is included here to give a complete overjiew
beygnd package-boundaries. The process area planning includes the processes schedlling
(intrg area) and import/export.

In the/process scheduling (intra area), the balance responsible parties send their plapned
schgqdulés about trade, supply (load) and generation to the system operator to check’rany
imbalance. The process is further detailed in the chronological phases: message validation,
balance validation, and system analysis. These three phases are transactions within a
collaboration and cannot be further divided. Note that in this case the process scheduling
(intra area) has only one collaboration with the same name.

In the operation phase, the plans are executed and the system is balanced with auxiliary
services taking care of network congestion and reliability. In the settlement phase, any
imbalance (difference between actual meter readings or load profiles and schedules) is billed
to the balance responsible.
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<<include>> <<include>> <<include>>

O O OO

Message validation Balance validation =~ System analysis

= A /
— \ | — Trader
L - O

5.2.4
5.2.4

See

. o
Remote system Import / export Scheduling 7\2
operator 7 ) A
/ Supplier
<<include>> \  / <<include>>
\ /‘ /L — (from Supply)

Local system Plannlng Balance

operator responsible

Power exchange

Q / (from Trading)

Q

—Q

— D Producer
: J
(from Production)
Metering provider Imbgance Settlement provider
(from Metering) (froar Settiement) (from Settlement)
IEC 198/05

Figure 11 — Use case system operation

| Business collaborations
1.1 Collaboration worksheets

Tabtes. 16 and 17.
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Table 16 — Business collaboration planning (scheduling)

—-29 —

Form: Describe business collaboration

Identifier To be supplied.
Description Planning (scheduling)
Partner Types System operator, Balance responsibles.

Authorized roles

Schedule requester, balance provider.

Legal steps/requirements

The system operator should balance the system.

Economic consequences

The balance responsible is required to cover the cost of imbalance.

Initigl/terminal events Initial: the balance responsible sends his schedules to the system operator
Terminal: the schedule is valid if confirmed by the system operator.
Scope A pre-existing framework contract between the balance responsibles, and th
system operator defines rules and cost of balancing.
Boupdary Balance responsibles and system operators have IT-systems for schedulin
management.
Constraints All schedules send to the system operator should be-bpalanced. System
congestion and outages may afford re-scheduling ©f.géneration.
Table 17 — Business collaboration protocol table
Form: Business collaboration protocol table
Ider]tifier To be supplied.
Frort bu.siness. ) Initiating partner To busin.ess N Responding/receiving Trans..ifion
tranpaction activity |type transactiomactivity | partner type condition
START Balance responsible | Schedule,exchange System operator NONE
Schg¢dule exchange System operator Balance validation N/A .. = SUCCES
Sche¢dule exchange System operator Schedule exchange Balance responsible = FAILURE
Schedule exchange Balance responsible | FAILURE N/A = FAILURH
Balgnce validation System operator System analysis N/A .. = SUCCES
Balgnce validation System opeérator Schedule exchange Balance responsible ... = FAILURH
Sysfem analysis Systemroperator SUCCESS N/A .. = SUCCES
System analysis Systeém operator System analysis Balance responsible ... = FAILURH
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5.24.2 Collaboration use case diagrams

Figure 12 shows the business collaboration use case planning.

Message validation Balance validation System analysis

~ \

\ \
<<include>>

H=V v | H Lol
URAAe Av A ) LLI Ibl(uc

ﬁf VN N
N

Local system Scheduling Balance

operator responsible

IEC 199/05

Figure 12 — Business collaboration planning (scheduling)

5.2.4.3 Collaboration activity diagrams

sch
mod
with

duling, which is a more detailed version «of\the corresponding diagram in the busi
lling workflow. The diagram covers the, above-mentioned three phases of sched

Fig{e 13 shows as an example, the collaboration activity diagram of the collaboration

validation (phase 2), and system analysis (phase 3). The classes planned sched

mes
and
for t

he imbalance settlement activity)(which is not shown).

ness
uling

the transaction activities schedule exchiange with message validation (phase 1), balance

iles,

s5age evaluated schedules and accepted schedules are stereotypes of the class schedule
represent the state before or afteran activity. The accepted schedules are the input gtate
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Figure 13 — Activity diagram of the planning process (scheduling)

5.3 | Analysis workflow

5.3. General

The purpose of the analysis workflow is to franslate the requirements ideniified in the business
requirements workflow into a specification that enables software developers and message
designers to design and implement electronic business solutions. Analysis goals are:

e to build a set of business objects from the requirements workflow,

« to transform the requirements into a precise, object oriented specification,

e to provide a foundation for the design of electronic information exchange,

« to provide system integrators interfaces to hook into their existing information systems,

e to explicitly specify the dynamics of the business system.

Table 18 shows the workflow for methodology and model artefacts.
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Table 18 — Methodology and model artefacts
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Workflow Methodology

Model artefacts (BTV with UML)

Analysis Process analysis

Activity modelling

Business collaboration protocol [activity diagram]
Business transactions [activity diagram]

Conceptual class modelling

Business documents (conceptual)

The main focus of the Business Analysis workflow is on business transactions.

5.3.2 Business transaction worksheets and activity diagrams
With the following worksheets (Tables 19 to 27) and activity diagrams (Figures 14 {o 16)| the
threg¢ chronological transactions of the business collaboration scheduling are described where
the fesult of one is the input for the other.
Schrduling phase 1
Table 19 shows the business transaction-scheduling phase 1.
Table 19 — Business transaction scheduling phase 1
Form: Describe business transaction

Identifier To be supplied.

Desg¢ription Scheduling.phase 1 (schedule validation).

Pattern Business transaction.

Business activities and associated authorised roles | Schedule validation request.

Constraints Schedule is balanced.

Initigting/requesting partner type Balance responsible.

Initigting/requesting activity role Schedule requestor.

Initigting/requesting activity document Schedule.

Responding partner type System operator.

Responding activity role Schedule provider.

Responding activity document Acknowledgement report.

Table 20 shows.the business transaction property values of scheduling phase 1 (schedule
validation). The-time to acknowledge receipt is for the XML schema validation (structure)| the
time| to acknowledge acceptance is for the XML content validation and the time to perform is

for

accgptance is not used because content validation is performed by the application (see

to pé rfnrm) itself

he response message with the acknowledgement report. The time to acknowledge

time



https://iecnorm.com/api/?name=0a91afc5dfb713144591a6434d2a4a94

TR 62325-102 O IEC:2005(E) -33 -

Table 20 — Business transaction property values

Form: Business transaction property values
Form ID Scheduling phase 1 (schedule validation).
£ S S
> 5o | £ S cl= k) o
©° T 0 ] = T g o o
2 QL c o - 2 c 25 S
2%z | 232 | 2 52 SSE | 8 £
0 cp O co [} c’5 LS Lo =
ESQ ES S E ER 5§25 5= o
[ oo = <? Z o o Z o x
Reqpesting business activity 1 min 1 min 1h true true true B
Responding business activity 1 min 1 min 1h true true true
Table 21 — Business transaction transition table
Form: Business transaction transition table
Forrp 1D Scheduling phase 1 (schedule validation)
Fr0|l1 activity From rule Document To activity To'role Guard
condition
START N/A N/A Message Schedule NONE
validation requestor
request
Mespage validation | Schedule Planned Message Schedule NONE
request requestor schedule validation provider
response
Mespage validation | Schedule Acknowledgeme, | SUCCESS N/A
respjonse provider nt report
Mespage validation | Schedule Acknowlédgeme | FAILURE N/A
respponse provider nt report
Figure 14 shows the corresponding business transaction activity diagram. The e-busipess
situgtion is modelled with two.swim lanes grouping the actors and activities of transactions.
Ba{ent’:e.responsible System operator
StartPHASE 1
. : Schedule
[planned]
-/
TIaIIOdU‘I‘.IUIII"\‘.’tIVIty RUO'JUIIdIIIUBUOIIIUOOI"\‘JtIVIty
Message validation request Message \alidation response

i\ 7
V[ hcknovieagementrepor -

eg

@ \ [failure] /
FALURE \ : Acknowledgement report /
—[success] <

°
SUCCESS

IEC 201/05
Figure 14 — Business transaction activity diagram planning phase 1
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