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[&2&] Digital Plant Maturity Model 3.0 A
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Level 5
Adaptive plant

Level 4
Predictive plant

Level 3

Level 1
Pre-digital plant

Fantiii

Level 2
Digital islands

analysis

Digital Plant Maturity Model 3.0 - BioPhorum

Connected plant

Vertical integration
ERP, LIMS/LES, MES and automation
layer are fully integrated to support

Environmental sustainability collected
and reported to optimize energy
management

Enterprise integration, orchestration of
the end-to-end value chain through
ecosystems fully integrated across
process development, supply chain,
maintenance, manufacturing and
quality

entry unifying all quality release content
to be reviewed by exception

Integrated real-time process analytics to
enable error-proofing using proactive
analytics across plant and internal value
chain;

‘what can happen and when?’

Smart maintenance, utilizing real-time
data monitoring

Real-time security risk and incident
management

Environmental sustainability integrated
with advanced analytics to optimize
energy/water consumption in real time

v’ Self-aware, continuously adaptive,
‘autonomous’ plant; exception
conditions handled by remote experts

v’ Pervasive use of ‘integrated value chain
digital twin’, powered by Al-driven
models to autonomously intervene and
take action to maintain and enhance
efficient, safe, reliable and high-quality

; sl;ls]r;d;::jault;):;j:szzs digitized business processes Digital twin models exist for certain L, loperations acrossthe v.alu,e chain
v Batch g b + olectron Full electronic batch record with review asset classes and processes to detect Plug-and-play everything’ from
v Primarily paper-based processes alch recor slma\,/ € semi-electronic by exception anomalies and predict events in near- instruments and recipes, to production
v’ Predominately manual processing v or baperon g1ass . Central knowledge management real-time and recommend courses of orCMo ) )
v Low level of automation QC labs running local systems Wlth system for critical process parameters action using Al v Digital continuum allowing Al-driven
v' Basic PLC controls v some level of |n.strument |r.1tegrat|on with sharing across sponsor and Integration of product development and tech transfer
v’ Applications are standalone with chal batch-recipe system interfaced receiving sites manufacturing including one-click v’ Process and models are automat.ically
¥' minimal or no integration v ‘”.'th PLCS. ) o Standard application platform adopted digital tech transfer, based on a process generated using a unified modeling
v Primarily reactive maintenance, Site-specific systems; limited across plant network knowledge management system language, powered by Al and based on
v' run to failure v |ntegra?t|on across functional silos Islands of real-time process analytics End-to-end supply chain visibility with process, equipment and study data
v Basic environmental manual processing ,’Analytl.cs'on demar;fﬂ, ' v Analytics semi-automated; limited external collaborations ¥ In-line, real-time, continuous, closed-
of energy bills why qld it ‘happep. high manual effort ‘where else can it happen?’ (suppliers/CMOs) loop, process verification and control
Y Reactive with basic scheduling and Condition-based maintenance adopted In-line and at-line testing for some with automated real-time quality
evidence of maintenance via CMMS Security risk and incident management assays, fully integrated with the shop release
ana.lytlcs . — centrally managed floor and lab system without duplicative ¥ Zero system downtime (including
v’ Basic environmental sustainability upgrades) — continuous evolution

v’ Pervasive use of adaptive analytics and
self/machine learning across value
chain

v’ Intelligent maintenance; the plant can
prevent and ‘self-heal’ the majority of
equipment failures

v’ Al-based security risk and incident
management, automating decision-
making to deploy proactive security
measures

v" Net-zero sustainable plants with
automatic optimization of supply chain
choices, process optimization and
intelligent facility design
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Level 2 Connected plant
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