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Executive Overview

The DESA Programme (Dynamic Electrochemical Systems Architecture) is an applied research
and industrial simulation initiative focused on the modelling, integration, and validation of
electrochemical systems operating under dynamic renewable energy conditions. DESA is
implemented under BMSA NPC, a registered South African non-profit organisation providing
governance, institutional accountability, and partnership coordination.

Institutional Architecture

BMSA NPC: Legal and governance entity.

DESA Programme: Applied research and industrial innovation platform.

PMO (in development): Coordination layer integrating technical, funding, stakeholder, and
compliance workstreams.

Core Value Proposition

DESA improves electrochemical system performance under dynamic renewable energy conditions
through advanced modelling, simulation, validation, and digital engineering workflows. The
programme supports PEM electrolysis, chlor-alkali systems, hybrid renewable DC supply
architectures, degradation analysis, and industrial decarbonisation pathways.

Technical Focus Areas

* Electrochemical systems modelling

» Renewable energy integration

» Multiphysics simulation and digital twins
 Degradation and lifecycle analysis

« Industrial validation and deployment readiness

Strategic Alignment

DESA is designed for alignment with Siemens digital engineering ecosystems, Fraunhofer applied
research models, UNIDO/GCIP innovation frameworks, and global hydrogen and industrial
decarbonisation initiatives.



Collaboration Model

DESA engages through non-proprietary technical collaboration, benchmarking, validation activities,
knowledge exchange, and structured research partnerships. The programme does not seek
proprietary technology replication and maintains clear governance boundaries.

Institutional Value to Partners

Partners gain access to structured modelling environments, validation frameworks, renewable
integration studies, and opportunities to contribute to next-generation industrial decarbonisation
solutions relevant to emerging markets.

Strategic Positioning Statement

DESA, under BMSA NPC, is a South African-based applied research and industrial simulation
platform enabling system-level optimisation of electrochemical technologies under dynamic
renewable energy conditions.



