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Conceptual Design
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Project Commissioning Activities by Phase – Conceptual Design

Commissioning Planning
 Begin developing testing 

approach to KPPs
 Develop overall 

commissioning strategy
 Testability expectations

Address Considerations for 
Construction and Commissioning 

 Accessibility
 Testability
 Reliability

Construction Planning 
 Constructability expectations
 Accessibility
 Construction testing scope 

and needs

Operations Planning 
Operability expectations
Maintainability expectations
Normal/Abnormal operations
Operator interfaces and 

indications
 Surveillance approaches

Preliminary DesignCD‐1 CD‐2

Design to meet 
Constructability, 

Operability, 
Maintainability, and 

Testability requirements

Continue development of 
Commissioning Planning

Review and interface with 
design for testability

Continue development of 
Construction Planning

Review and interface with 
design for Constructability

Continue development of 
Operations Planning

Review and interface with 
design for Operability and 

Maintainability

90% Design Review
 Technology readiness
 Design requirements 

implemented
 Testability
 Constructability
Operability & Maintainability

Perform Technology 
Readiness Assessment

Develop Technology 
Maturation Plan
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Detailed Design & Procurement
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CD‐3

Project Commissioning Activities by Phase – Detailed Design & Procurement

Review Design for 
Testability

 Removable spools
 Test ports
 System isolations
 Instrumentation

Review Designs for  
Operability & 
Maintainability

 Personnel access
 Equipment travel paths
 Radiological Controls
 Redundancies
Operator capability
Maintenance frequency

Design to meet 
Constructability, 

Operability, 
Maintainability, and 

Testability requirements

Establish Commissioning 
Sequence and Approach

Major phases
 Simulant usage
 Facility Configurations
 Summary schedule 

Review Design for 
Constructability

Make/buy fabrication
 Phased completion
 Field fabrication
 Testing approaches

Establish Test Requirements
 Graded approach to testing
 Based on design requirements
 Test acceptance criteria
 Ranges and tolerances
 Specify simulants
 Performance criteria

Establish Operational Requirements
Operating ranges
 Setpoint determination
 Surveillance requirements 
 Technical Safety Requirements (TSR)
 Limiting Conditions for Operation (LCO)

Develop Preliminary 
Documented Safety 

Analysis (PDSA)

Construction Planning
 Construction sequence 

and approach
 Testing scope and 

approach

Issue Preliminary 
Commissioning 

Plan

Develop 
Preliminary Plan 

of Action

Perform Technology 
Readiness Assessment

Update Technology 
Maturation Plan
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Construction & Commissioning
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CD‐4

Project Commissioning Activities by Phase – Construction & Commissioning

Issue Final 
Commissioning 

Plan

Construction Testing
 Concrete compression
Wire continuity
Non‐Destructive Evaluation
Hydrostatic Testing

Manage Test Requirements
 Requirements traceability
 Test plan/procedure approval
 Test results approval
 Facility certification

Pre‐Commissioning Testing
 Instrument calibration
 Component testing
 Loop checks
 Alignment checks
 Grooming and tuning
 System testing

Cold Commissioning Testing
 Integrated tests with air & water
 Integrated tests with simulants
 Regulatory tests
 Remotability tests
 Key Performance Parameters

Certify 
completion of 

testing

Final Update to 
Plan of Action

Transmit Startup 
Notification 

Report

Verify Operability & 
Maintainability

 Personnel access
 Equipment travel paths
 Radiological Controls
 Redundancies

Verify Testability of 
constructed systems

 Removable spools
 Test ports
 System isolations
 Instrumentation

Operate systems 
during testing for 

operator 
proficiency

Conduct Readiness Verification
 ISMS Reviews of programs
 >=HC3: MSA, CORR, HQORR
 <HC3: RTO Assessment

Turnover systems 
to Facility 

Management

Support 
Commissioning 

Phase 
modifications

Support Testing
 Criteria Determination
 Design Changes
 Configuration Management
Margin analysis
 Unanswered Safety Question (USQ)

Develop Safety Basis
 >=HC3: Documented 

Safety Analysis (DSA)
 <HC3: Hazard Analysis 

Report (HAR)

Qualify Operating 
Staff

Perform Design Verification
 Requirements traced to design
 Verify by analysis, inspection, or 

test
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Project Commissioning Activities by Phase – Post CD‐4 Activities

Hot Commissioning 
Demonstration

 Demonstration with 
production materials

 Shielding and confinement 
verifications

 Cross‐Project interfaces

Production Ramp
 Controlled ramp to full 

production rate

Certify Design

Support Testing
 Criteria Determination
 Design Changes
 Configuration Management
Margin analysis
 Unanswered Safety 

Question (USQ)


