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In line with recent changes in the nature of the defence business the Aircraft Carrier
Alliance (ACA) is a collaboration between the MOD and a group of collaborating
contractors which work together to deliver CVF. There are significant program
development pressures on the people and processes of the ACA to share information
across their respective organisational boundaries.

Despite the necessity for collaboration and sharing of information across the ACA,
mechanisms must be in place to protect intellectual property and restrict access to
confidential information: An example of this is International Traffic in Arms
Regulations (ITAR).

The ACA Stage 1 to Stage 2 Transition project was chosen as a case study for this
talk as it demonstrates the unique challenges of collaboration in the defence industry
today. By its very nature, as an Alliance, the ACA did not come with standard
mechanisms for achieving collaboration across all its partners. The management of
the network of organisational interfaces is complex and a programme such as CVF
requires both formal and informal collaborative processes.

In this talk | hope to share with you the practical and pragmatic processes and
technologies that can be adopted today to meet the challenges of collaboration on
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large defence programs. This case study will focus on how the ACA managed the

transition of the CVF Programme from the Design and Demonstration of Stage 1 to

the Detailed Design and Production of Stage 2. It is my opinion that the ACA IM

solution for Transition provides an effective solution by implementing and

administering collaboration at an enterprise level across multiple business, policy and
product lifecycle boundaries.

ACA Transition Requirements

NOT PROTECTIVELY MARKED CVF-10089664-FNA-01

Programme Requirement aIrcrarT carrier
Delivering the Nation's Flagshipq

Transition Requirement:
e To review and baseline the Design in order to manage Programme transition
from Demonstration / Design Phase to Production and Construction Phases.

— Cleanse and Transition all System, Spatial (Compartment) and Whole-ship data
relevant to all sixty Design Zones for the Carrier Design.

Purpose:
* The purpose of these Transition reviews is to discuss and agree the

deliverables set for the Design, as determined from the Systems, Physical and
Whole ship context.

— This is to ensure that all Design Owners are fully aware of the specific deliverables
they are responsible for, at what level of maturity and when they are required.
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Business Requirement.

The business requirement was to manage the transition of information from Stage 1
to Stage 2. It had to ensure that the Stage 1 Design was mature enough to allow the
detailed design and Spatial Integration of Stage 2 to commence. In other words
transition had to provide and agree the Stage 1 Baseline. The transition activity was
vital to achieving the restructuring of the digital product architecture to ensure it was
fit for purpose during Stage 2.

Transition was fixed at a significant point on the Programme lifecycle which focused
upon design engineering and system of systems integration in the context of the
developing spatial breakdown. It was also important that the Programme had
accurate and timely information to inform the build strategy, procurement and
program management teams. This was achieved during transition by a data
cleansing activity which was planned, tracked and managed as part of Programme
Transition.

Policy Requirement.
The most significant policy requirements are corporate information protection and risk

management. These requirements are applicable not only to the Transition phase but
to the programme as a whole.
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Information Protection . Information protection is not just in terms of
intellectual property but also in respect of information intent and its
appropriate disclosure across the other programme functions, such as
modelling and procurement.

Risk Management. Programme risk is inherent in sharing information and is
what drives the need to control and manage information through out its life.
However the business drive towards enterprise collaboration, for the Design
work, was in its self necessary to reduce Programme risks. So policy
requirements for strong information protection and risk management during
collaboration had to be open and flexible enough to balance the information
risk against the business requirement and the wider risk to the Programme’s
effectiveness. For example the need to protect against the consumption of
immature data by Stage 2 teams.

ACA — Programme Transition

Stage 1 — Product Data Management (PDM) Backbone.
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ACA Document Management

Alliance Partner Libraries
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The ACA Transition requirement focused the Programme’s need for closer
interactions with the ship yards in readiness for Stage 2 Design Production. The
requirements during Stage 1 had already determined the need for an ACA framework
which was neutral and independent from the Partner organisations and provided the
discrete functions of the Alliance with a coherent, centralised view of the Design, a
Single Point of Truth for the Programme.
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ACA PBS

Stage 1 - Functional Areas
(System of Systems)

ACA Spatial Tree
Stage 2 — Detailed Design & Spatial Integration

Build Strategy

Design Zones
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The ACA PDM backbone ensured improved cross functional and organisational
visibility of the CVF Design which allowed for transparent and efficient programme
and change management. The result was effective use of engineering information
and a greater control over design release management, which was critical to
transitioning the program from Stage 1 design to Stage 2 detailed design and spatial
integration for Production.

Stage 2 Transition — Collaborative Product Lifecycl e Management.
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The challenge for the Transition phase was to share and track multiple Configuration
items and associated documentation for all sixty design zones, with disparate cross
functional teams, in a manner that protected the data’s disclosure, respected its
sensitivity and maintained the design’s functional and spatial integrity.

This was achieved by assigning Stage 1 System, Compartment and Wholeship
transition owners whose job it was to ensure the required Stage 1 deliverables were
linked to the functional and spatial product configurations, namely the configuration
account held within the PDM system.

Transition itself was achieved by Stage 1 collaborating with Stage 2 around the
product configuration across all disciplines.
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Collaboration workspaces were establish, otherwise known as Transition projects, to
collate, discuss, agree and baseline the deliverables set for Stage 2 Detailed Design,
as determined from the systems, physical and whole ship context. The unique value
offered in the ACA collaborative solution was its ability to share data under formal
configuration — release management directly without creating multiple uncontrolled
copies of the product data and without compromising information access in the
formal PDM backbone.

Transition collaboration had to show the maturity status of the product design data in
order to reach agreement on acceptable levels of risk across the Stage 1 and 2
boundaries. Collaboration with full knowledge of the maturity status of the information
was vital to accelerating the transition process.
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In detail the activities performed during the Transition projects included:

Identification, collation and planning of all the necessary deliverables
(Schematics, Master Equipment List, Compartment Equipment List, Design
Rules etc.) between Stage 1 and Stage 2 for a specified Design Zone.

Building relationships between Stagel and Stage 2 partners.

Validation & Verification of the System Design and Compartment
Arrangement Drawings.

Re-ldentification of the System Product Breakdown Structure (PBS) from a 3
Layer deep structure to a 4 layer deep structure to align with Stage 2 detailed
design and spatial integration requirements as well as the downstream
Support needs.

The linking of ACA Released Product Documents to the PBS to support
configuration accounting and reporting.

Development of the Design Zone PBS based on the Transition projects.

The linking of Compartments, Equipment and related documentation to the
Design Zone PBS to record the Stage 1 Baseline for Stage 2.

Transition collaboration was underpinned by a formal Technical Query
process to task and resolve queries promptly.
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Conclusion and Next Steps
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* ACA PDM Backbone
e Integral Collaboration Solution
— Improve Programme Effectiveness
« Collaborative Projects
— Information Security to protect Information Assets
* Collaborative teams of trust
e Maximise re-use of Product Data & Minimise data pro liferation

— Minimises uncontrolled copies ensuring Programme decisions are made
based on accurate and current information

— Information Integrity minimises re-work improves efficiency
e COTS Approach

— Configured Of The Shelf — Shipbuild Solutions

— Embedded CVF specific business logic/processes

Collaboration unlocks paralysis by process.
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PDM was key to the transition process as it maintained full configuration
management and control over the Stage 1 Design data through out. The close
coupling of configuration management and collaboration meant that Stage 1 Design
work and Transition for Stage 2 Detailed Design was able to be performed
concurrently.

The integral collaborative solution provided by the ACA allowed users to operate
seamlessly across formal and informal control boundaries. The ability to define and
manage extended collaborative teams specifically for transition, allowed less trusted
users secure access to specific elements of the Stage 1 design without
compromising information security and configuration management.

Collaboration brought about a behavioural step change between Stage 1 design and
Stage 2 Production resulting in a culture of shared responsibility for Programme
Transition. Collaboration empowered the cross functional teams devolving the
responsibilities for transition away from a centralised approach for the ACA.

Key to the success of ACA solution for transition was the ability to share product data
for different purposes with out the need to copy the data. This avoided the significant
delays and information integrity issues that result from having to maintain and
collaborate on multiple copies of source data.

The timescales and commercial pressures on the ACA for transition were such that a
COTS approach was needed to provide a defacto standard for achieving
collaboration for the ACA. Any COTS solution for complex Programmes such as CVF
must be capable of maintaining the configuration account and at the same time be
able to support the sophisticated network of collaborative interfaces.
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Agility, flexibility and speed were key characteristics of a successful transition. Whilst
defined processes are crucial especially for formal product data management
systems it is agility, flexibility and speed that define collaboration and when coupled
with complex processes, collaboration can unlock and accelerate a Programme’s
lifecycle.

Collaboration is a key programme management tool. It enables early visibility of the
product development across the entire Programme Lifecycle which aids decision
planning, reduces programme risk and improves Programme effectiveness.
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* Collaborative Design Visualisation
— Design Intent Reviews
e Stage 2 Baselines for Stage 1 - Stakeholder Sign-Off
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The ACA is set to continue with the collaborative theme by using visualisation to
conduct Design Intent Reviews to validate the Stage 2 design integrity against the
Stage 1 requirement.

At this point in the Lifecycle the collaborative effort is again focused on a zonal
product breakdown but this time the information is authored by multiple sources® of
CAD design and is 3D in nature as opposed to the 2D documentation during
Transition.

Collaborative design visualisation will allow multiple CAD formats to be viewed
accurately in context with the PDM backbone without the need for CAD infrastructure
or the implied CAD training overheads.

! BVT Portsmouth (Tribon); BVT Clyde (Foran); BES Rosyth & Appledore (Foran & Tribon)), BAES
Submarine Solutions Barrow (Foran).
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