Digital Risk Twin-Enabled Operational Readiness (OR) Lifecycle
Transforming Reliability for Mining, Oil & Gas, and Energy Projects
A unified DRT framework delivering risk-aware design, readiness
tracking, and predictive operations across asset-intensive industries.

The Digital Risk Twin (DRT) transforms Operational Readiness (OR) by
integrating design, risk, and operational data into a single digital model.
This enables real-time, risk-based decision-making from concept through
operations, ensuring that readiness, reliability, and performance targets
are met across the full project lifecycle.

Lifecycle Coverage:
Concept — Feasibility - FEED — Detailed Design — Construction —
Commissioning — Operations
Each stage includes risk quantification, design validation, and readiness
verification; providing early visibility and control over project reliability
performance.



Execution Guide for Operation Readiness (OR) Lifecycle with Digital Risk Twin (DRT) (Mining, Oil & Gas, and Energy projects)

Board of Directors: Establish Business Case:
Define project purpose, investment criteria, and key readiness objectives.

INPUT:

- Operational Readiness is a parallel workstream (not just a late
activity). Define readiness milestones at each stage gate.

- =1- Responsible Persons: Project director, OR program lead,

| |governance SME.

INPUT:
- Map environmental permits needed. I[dentify community
impacts. Develop preliminary HSE risk register.

- Responsible Persons: HSE advisor, permitting specialist, legal
counsel.
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INPUT:
- Develop Class 3 cost estimate.
- Vendors provide preliminary quotes for major equipment items/
packages/systems.
| * |- Engineers refine process flows.
- Responsible Persons: Discipline engineers, EPC estimators, cost

| engineers, RAM engineer.
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INPUT:
- Draft full operational org chart: Ops, processing, maintenance,
logistics, HSE, support, etc. Decide contractor vs. in-house.

- Develop skeleton SOPs (safe start-up, shutdown, lock-out).

. - Maintenance strategy: decide condition-based vs. time-based.

| - Responsible Persons: HR planners, operations managers,

. benchmarking consultants, Maintenance engineers, OEM reps, OR
| consultants.

INPUT:

- Conduct HAZOP/HAZID to identify design and operational risks
affecting reliability and maintainability.

- Record identified hazards, causes, and mitigations for

. —integration into the DRT risk register.

| - Responsible Persons: OR Lead, Process Engineers, HSE
Specialists, Maintenance SMEs.
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INPUT:
- Document production rate, product specs, utility needs,

- Prepare execution plan
- Responsible Persons: EPCM engineers, project controls, OR team.
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INPUT:

- Identify high-risk systems (pressure vessels, piping, tanks).
Define corrosion loops, degradation mechanisms, and inspection
boundaries. Develop preliminary Corrosion Management Program
(CMP) and RBI philosophy.

- Responsible Persons: Integrity engineers, corrosion specialists,
materials engineers.

INPUT:

- Develop asset hierarchy; align with ISO 14224 coding and RAM
model structure..

- Push failure codes and preventive maintenance tasks derived
from DRT analysis into CMMS.

- Use DRT simulations to display readiness progress by area
(Design, People, Systems, Spares, Risk).

- Responsible Persons: Maintenance planners, IT/CMMS
specialists, OR program manager, HR, training specialists.
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INPUT:

- Detailed engineering drawings complete. Vendor specs
finalized. Procurement issues POs.

- Responsible Persons: EPCM, procurement, vendors.

INPUT:

- Translate OEM manuals into site-specific SOPs. Add local
safety context.

- Quantify corrosion risk, optimize inspection frequency.

- Asset data, PM tasks, and spares loaded into CMMS.

- Conduct full HAZOP; confirm that safety instrumented
systems meet target integrity levels.

- Responsible Persons: Design and Ops engineers, vendor reps,
Maintenance planners, IT admins.
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__|- Prepare BOM for the critical parts
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INPUT:
- Identify critical spares. Procure and stage in warehouse.

- Responsible Persons: Supply chain managers, warehouse.
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INPUT:

- Civil, mechanical, electrical works executed.

- Equipment installed.

- Responsible Persons: EPC contractors, inspectors.

INPUT:

- OR staff check for safe access, tag alignment,

maintainability. Punch-listing issues.

- Warehouse operational. Inventory and barcode

. —lsystems tested.

| - Responsible Persons: OR engineers, maintenance
SMEs, Logistics managers, IT team.

INPUT:
- OEMs deliver classroom, simulator, and field
training. Competency assessments completed.
- Responsible Persons: OEM trainers, training
coordinators, workforce.
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INPUT:

- System commissioning (cold — hot — performance). Test

. __|plant against design capacity.

| - Responsible Persons: Commissioning engineers, EPCM,
operators.

INPUT:

- Operators observe, then progressively take over.

- Conduct fire, spill, and evacuation drills. Document response
times.

- Simulate same events in DRT. Compare simulated vs. real

. —Ooutcomes.

| - Responsible Persons: Operators, commissioning team, HSE
team, emergency responders.
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INPUT:
- Deliver 0&M manuals and redline drawings
- Responsible Persons: EPCM, document control.

INPUT:

- Implement MTBF, MTTR, OEE (Overall Equipment
Effectiveness) tracking issues.

- Analyze failures and adjust PM

- Responsible Persons: Reliability engineers, data analysts,
and Maintenance engineers.

INPUT:

- Transition from EPCM /commissioning staff to permanent
operations team; verify full shift coverage and competency.
. - Responsible Persons: Operations, HR, HSE, OR program

I manager.
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