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Abstract

Scottish Power’s OASIS Program is responsible for replacing the IT systems which form
the core of its Work Management, Asset Management, Real Time Control and Field
Systems. To meet its architectural goals, the program needed to ensure the data used
in its repositories and the services of its Service Oriented Architecture (SOA) would be
semantically consistent. It is important that data be unambiguously and consistently
shared among all users and systems. The first step for doing this was to develop an
understanding of overall data requirements. This was accomplished through the
creation of a Future Logical Data Model (FLDM) based on data requirements of
business processes, legacy systems, new systems, reporting, and data stores. The
FLDM was then used to evaluate fitness for purpose of the Common Information Model
(CIM). Once it was determined that the CIM satisfactorily covered program data
requirements, Scottish Power started following a model-driven integration process to
define all information exchange with new applications and data stores.

After a brief overview of the business requirements and how they have driven the
design of the enterprise integration, this paper shares program findings regarding
adequacy of the CIM, how Scottish Power has and will continue to resolve gaps, and
how the resulting enterprise semantic model is being used as a basis for information
exchange and business intelligence.

Background
Scottish Power (SP) has:

* Two geographical areas with 3.43m
customers;

* One transmission network, that being SP
Transmission;

e 3,970 km transmission network

» Two distribution networks, one in Scotland
and the other for Manweb;

* 107,900 km of distribution network,
including 64,700 km of underground cables,
43,200 km of overhead line, and 83,800
substations.

In recent times, the approach to integration of

systems at Scottish Power may be summarized as  rigyre 1: Scottish Power's Service Territory



follows:

e |tis commonplace to integrate systems with point to point technologies by
copying batches of data between systems at the database level using different
processes and technologies.

e The application integration architecture is more sophisticated than elementary
typical integration architectures because the interface transactions are routed via
a hub. However, the architecture is still essentially point to point with each
interface being implemented as a dedicated mapping between a source
application and a target application.

e Constellar Hub is the integration middleware supporting batch data transfer
among many applications. It operates as a batch process. Changes to asset
information, for example, accumulate in the master systems (e.g. in export
tables) during the day and are transferred in batch, typically overnight.

This current integration approach is viewed as an unfortunate inhibitor to the
achievement of business objectives because:

e The architecture is based on database-level integration, restricting the scope for
coherent end-to-end business processes;

e There is no shared definition of key business terms, leading to inconsistent
interpretations of meaning. An ‘asset grouping’ means something different to the
engineering users to how the finance department use this term;

e There is too much complexity, with 211 systems and over 400 actual interfaces,
leading to an increase in operational costs; and

e The interface architecture is closed, built on silos of data which are not easily
shared.

A New Beginning for IT

Scottish Power’s existing IT suite has been nearing the end of its useful life, having
provided value to the business through a strategy of ‘sweating the assets’. The need to
update these IT assets presents Scottish Power with an opportunity to improve how IT
supports the achievement of strategic as well as tactical business objectives. For
example, ongoing Energy Networks re-organizations necessitate the delivery of new
processes that are facilitated, not hindered, by IT systems. The development of revised
business processes, enabled by new best of breed technology, would provide additional
business benefits in the shape of performance improvements delivering improvements
in regulatory performance. Accordingly, Scottish Power is implementing the OASIS
Program, the scope of which is depicted in the following diagram. Preliminary plans
were to implement this entire program in the near-term. However, after further analysis
and consideration, Scottish Power has decided that it would prefer to implement this
program in a series of small projects. To avoid producing more of the same ills that
earlier integration efforts have suffered from, these ‘autonomous’ projects must be
accomplished within the context of an ‘integrated’ integration infrastructure.



. i
Tavestaen: Fork N —y i) 1 ey reidhn ey

Tavesmment

sse o ROUTNE
Inyestmest IO T
PiEnning Generation

Project
Tropecia Hanagement
& Fogihe
g . - Addim: Pk .
Maingmanse Raler szt i . .
Conditon St ; = HAe-Designed Lr-Ddgmed
i Fernable &

Asset W8 - Reperir Work
Reconds
Hanagement
-

Frajeer| Seawvic,
Work | A7

(£33
el b

As- Fuailt
Faciites
and Field

. Work Management
InKiation Tninated

lleaign 13
Standards
Gy
Dhsign
StendanS

Exicting Chang
Facilities Fzeilthe.

/ . i ) 1A Dec =
Back-Office : i Hanagement Panning s, ¥ . »> [Ii]ra|:|_h||:
i Sdvackin Latimating Wt 2 251
F Fleery

Supply Chain

Haterials
Hanagement E5

Sohedulzd : Flanred
Hieft Mozl

Spatial Systeéns

Finance 8
Actounting

Back-Office

Vo ¥
Brheduling

bititucs
1

i Hanagements £ :
_onkackyr

i .
i i Mawrial Frogirenent
Mobile Data ,-""(' N\.\ Fka i Fecervations Requests
{ /pdpite | Woit et ; ¥
biel T M s W Vork i Materials : :
Recording| == - Dispatch ; Hanagement Procurement, SRR

' ;
Letzils i _,’LJ

Figure 2: Scope overview of the functional integration within the OASIS Program

The key goals and principles underpinning the OASIS Program are outlined below:

e Meet the business goals.

e Provide a strategic architecture that is “future-proofed” to allow taking advantage
of future advances in technology at minimum disruption and whole life cost.

e Use proven technologies and applications to minimize risk and ensure the
delivery of functionality and associated business benefits.

e Prioritize the architecture by concentrating on areas that mitigate technical risks
and/or where tangible business benefits can be achieved.

e Minimize disruptive impact on the business.

e Work from a proven reference model (e.g., the IEC 61968-1 Interface Reference
Model) to guide product selection.

e Business processes will provide the primary design point for the application and
data architecture. Integration requirements between systems should be driven
from the business processes which they support. The outputs of the Business
Reengineering effort will be used as inputs to a Model Driven Integration
process, which provides a more holistic approach to system and application
integration.

e Integration will be achieved by adopting a Service Oriented Architecture (SOA),
which facilitates the delivery of application functionality as services to either end-



user applications or other services. The SOA will be based on Web Services
standards where sufficiently proven and supported by an Enterprise Service Bus
which provides the infrastructure for message exchange and mediation.
Implement Web Services interfaces to applications in a consistent manner. Web
Services development and deployment standards are critical to ensure a
sufficient level of corporate-wide uniformity, as well as to increase development
efficiency, allow for the ease of migration, and to position services for future
technology developments.

Open architecture and standards — the solution should be based on open
standards, such as the IEC 61968 series of standards. This maximizes flexibility,
allowing optimal use of the functionality of existing and future packages and
systems and reducing integration and, hence, overall implementation costs.

‘Integrating’ IT's Integration Infrastructure

At the core of the integration strategy is the establishment of a ‘semantic layer’ that
ensures all information is consistent as it is exchanged among disparate ‘black box’
applications, data stores and user interfaces. This layer must be observed
independent of which middleware technologies are used for each new interface. The
middleware technologies being used for this program are summarized below and
depicted in the following diagram:

The existing Data Mirror Constellar Hub product set will be used where it is
necessary to rewire existing batch interfaces to interact with new OASIS
components. Each interface will be evaluated on an individual basis. Where new
batch interfaces are required, ETL functionality will be used.

Extract, Transform and Load (ETL) functionality is required to load the data
warehouse and to assist with data migrations.

The Enterprise Service Bus (ESB) uses a messaging infrastructure to connect
systems. In this SOA, services are decoupled from each other and are
independent of details of infrastructure. The majority of new interfaces between
the new OASIS components for WAMS, Spatial Systems, Real-time Systems
and Mobile are to be based on the IEC 61968 series of standards.
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Figure 3: Primary Middleware Technologies of the Integration Infrastructure

The semantic layer mentioned above is accomplished through following the Model
Driven Integration (MDI™) Methodology and tools provided by Xtensible Solutions. An
overview of the MDI™ Methodology as applied at Scottish Power is shown in the
following diagram. Having a quick look over this methodology, one will observe that it
establishes data requirements from both a top-down (business process, business
intelligence) and bottom-up (new systems, legacy systems, data stores, etc.)
perspective. These data requirements then guide the development of an enterprise
semantic model, referred to by Scottish Power as the “EN CIM” (Energy Networks
Common Information Model). Once data is correctly modeled, the semantic model is
used for defining service payloads and other forms of information exchange.

Rather than developing this model from scratch, Scottish Power prefers to leverage
appropriate industry standard models — but only if they are fit for the purpose. An
obvious candidate is the utility industry’s Common Information Model (CIM), being
developed and standardized by the International Electrotechnical Commission (IEC,
which is the sister organization of the ISO, but is focused on electrical and electronics
industries). However, rather than assuming the CIM would be appropriate for Scottish
Power, it was decided to first establish requirements using entity relation diagrams in a
Future Logical Data Model (FLDM). The FLDM could then be used to ‘test’ the
adequacy of the CIM and/or other models before basing actual project work on these
standard models.
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Figure 4: Overview of the Model-Driven Integration Methodology



So the FLDM was developed and represents the best understanding of the data
required in the OASIS Program. This allows a technology- and application-independent
view of the data to be created, unencumbered by current and possible future constraints
imposed by application software. This data model provides a framework for an
organized inventory of data needs. It also plays a role in defining the mastership or
prime application responsibility for the various elements of data.

Circuit

Figure 5: Overview of Future Logical Data Model (FLDM)

As shown in the following table, once the FLDM was completed, entities of the FLDM
were mapped to objects of the CIM. Well over 90% of the objects mapped directly to
existing CIM objects. As Scottish Power prefers to have a standards-based solution,
necessary CIM extensions were coordinated with IEC TC57 Working Group 14 (i.e., the
working group responsible for the IEC 61968 series of standards). As a result, the
latest release of the CIM from the IEC (release based on CIM
iec61970CIM10r04_iec61968CIM8) includes all necessary extensions and therefore
covers 100% of the data needs identified by the FLDM. [1]
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Figure 6: A Snippet from the FLDM-CIM Map

Examples of the FLDM-CIM mapping are depicted in the adjacent diagram for a use
case entitled ‘Carry out maintenance on Substation equipment.” This use case involves

three primary steps: ensure
equipment isolated; maintain
equipment; and take appropriate
measurements and readings.

As the program progresses and
details are fleshed out with the
vendors, additional data
requirements will be found, some
of which may not be in the
current standard CIM.
this exercise demonstrated that
the overall structure and depth of
the CIM is fit for the purpose of
enterprise-wide T&D application
integration, and certainly will
suffice for the data integration
needs identified for the OASIS
program. Accordingly, Scottish
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Figure 7: Example FLDM-CIM Mapping for a Use Case




Power confirmed its preliminary plan to base its services and their payloads on the IEC
61968 series of standards, using MDI™ to identify and perform extensions to the CIM
and message payload schemas as needed. Though too small to read any detalils, it is
interesting to see Scottish Power’s current EN CIM in the following diagram. Note that
only the objects that are mapped to the four subject areas of the FLDM are shown.

Scofttish Power
enCIM

Figure 8: Overview of Scottish Power’'s EN CIM

Conclusion

Scottish Power needed to find a way for autonomous IT projects to be able to efficiently
accomplish their goals without sacrificing overarching corporate goals. Key goals,
principles and considerations underpinning the design of the integration infrastructure
were developed with this in mind. Scottish Power has now defined a methodology,
tools, standards and a governance structure to enable independent projects to do their
bidding while contributing to the great good. Now integration can be performed in step
with business needs, knowing that each increment of work fits into an integrated whole.



Now focusing on the subject matter of this paper, benefits are broken down into three
categories. First, the benefits of a Scottish Power Enterprise Semantic Model (EN CIM)
include:

» Consistent Integration of Systems and Processes

* Reduced Risk

* Reduced Integration Complexity

* Reduced Interface Support and Maintenance

* More Consistent Business Communications

* Improved Integration of New and Upgraded Systems

* Reduced System and Business Process Dependencies

Second, benefits of Model Driven Integration include:

* Repeatable Methodology Resulting in Consistent:

— Business Process Models

— Common Information Models (EN CIM)

— Information Exchange Models Based on the EN CIM
Traceability to/from Corporate Goals and Objectives
An Open, Technology-Independent Approach

— Supports Various Approaches to Implementation

— Supports Evolution of Runtime Platforms

— Approach Incrementally, use Pilot Projects to Establish Processes and

Semantics, then Apply Across Enterprise As Able

Reuse of Models, Interface Definitions, other Artefacts
Leverage Industry Standard Semantic Models, i.e. the IEC CIM

Finally, benefits of the IEC CIM include:
* Industry standard model
Maintain consistency with industry direction
Positions Scottish Power to benefit from an evolving marketplace of products
supporting CIM
Leverage standards-based tools and technologies
Serves as starting point and guide for defining Scottish Power’'s semantic model
Scottish Power semantics expressed consistent with industry standards
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