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Commissionability Studies

Produce and Review 
Turn Over Packs

Field Audits and 
Pre–Commissioning Checks 

Commissioning, Functional
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Performance and
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Final Handover Documentation

Project Commissioning
Plan and Schedule  
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System Commissioning
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Project TOP
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Executed Commissioning 
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Performance Data Sheets

Commissioning 
Completion Reports

Project Specs, Drawings  
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Project Commissioning
Plan

Documentation

Execution

Inputs Process / Activity Deliverables

Assessment Reports

Develop Receipt and 
Installation Verification Forms 

and Construction QA docs

Risk–Based Assessments 
(Cost and Schedule

Perspective)

Develop Commissioning 
Test Packs, Functional Checks, 

FATs and SATs

Integrated Commissioning and Qualification (ICQ) Flowchart

Develop C&Q Plan
and Schedule

Develop System 
Information Reports and 
Commissionability Studies

Produce and Review 
Turn Over Packs

Perform Field Audits and 
Pre–Commissioning Checks 

Perform Commissioning, 
Functional Checks and SATs

Execute Performance and
Environmental Tests

Leverage results

Handover Commissioning
Package to Validation

Project Specs,
Drawings and SOPs

Project Specs, 
Drawings, SOPs
and Vendor Info

Project C&Q Plan

Documentation

Execution

Inputs DeliverablesProcess / Activity

Develop Receipt and 
Installation Verification Forms 

and Construction QA Docs

Risk–Based Assessments 
System Impact Assessments

Criticality Analysis

Develop OQ/PQ 
Protocol

Develop Commissioning 
Test Packs, Functional 
Checks, FATs and SATs
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Leverage results

Develop IQ Protocols

OQ / PQ Protocols

IQ Protocols

Approved
Deviation Reports

IQ / OQ / PQ Reports

Qualification Packs / 
Summary Reports

C&Q Plan
Summary Report

Deviation Management

Pepare & Approve 
Project C&Q Plan 
Summary Reports

Assemble / Approve 
Qualificatrion Packages

Handover to End-User

Execute IQ / OQ 
& PQ Protocols

Project C&Q
Plan and Schedule  

RV, IV and 
Construction Q&A Forms

System Commissioning
Test Packs & Test Sheets

Project TOP

Pre–Comm Test Sheets
and HSE Checklists

Executed Commissioning 
Test Packs

Commissioning 
Completion Reports

Executed Performance 
Data Sheets

System Information
Reports

Assessment Reports

Leverage Commissioning into Qualification 

Extent of Leverage

Level of Effort

User Requirement 
Specifications

Verification

Verification

Leverage Leverage Leverage
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Standalone Qualification
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Inputs DeliverablesQualification Process

Risk Assessment and Criticality Analysis
Identify Critical Systems, Impact Assessment, Establish 

Level of Criticality, Establish Extent of Qualification

RV’s, IV’s Commissioning, Test Packs, 
Dry Loop’s, Initial Calibrations, SOP’s, 

PM Procedures, Training Records, 
Commissioning Data, CSV Requirements

Gap Analysis
Establish Current Status of Critical System Documentation

Develop Qualification Plan and Schedule

Develop IQ, OQ and PQ Protocols

Execute IQ, OQ and PQ Protocols

Deviation Management

Assemble / Approve Qualification Packages / 
Summary Reports

Prepare and Approve Project Qualification Plan
& Summary Reports

Project Qualification Plan

Handover to End-User

Qualification Plan and Schedule

IQ / OQ Protocols

IQ / OQ Protocols

Approved Deviation Reports

Qualification Packs / Summary 
Reports

Project Qualification Plan
& Summary Reports

Integrated E,P, C, V, SI Timeline 

Research &
Development

●  Process Requirements

●  Critical Process Parameters

●  Cleaning

●  Toxicology

●  Analytical Testing

●  Validation
 GMP Input

●  Procurement

●  Vendor Documents

●  Specifications

●  Acceptance Criteria

●  P/Os Drawings

●  FAT & VTOP

●  FAT/SAT

●  Training

●  VTOP=Installation Qualification 

●  Ongoing Audit/Review

●  SOPs

●  As Built Drawings

●  Process Approach 
 & Integration

●  Review of Critical  
 Systems & 
 Philosophies

Conceptual
Design

Basic
Engineering

Detailed
Engineering

Construction Startup/Validation Operation

Validation Input

Planning

GMP & Design Audits

Protocol Developmen

Contruction/Installation Review

Installation Qualification

Operational Qualification

Integration 
Testing/PC

FDA Review

Change Control

Software Development 
& Configuration

Software Testing Summary Reports

Master Plan

User Req’s Analysis

Engineering Design Review

System Definition

FDA Meeting

Selection/System Specification

Validation Project Management 

SPGL
Practice

Product
Deadline

Industry
Practice

Ef
fo

rt
 %

Time 00:00:00

Approach to Project Quality

Procurement

Manufacture

Mechanical Testing

Pre-commissioning

Commissioning

Performance Trials

In Operation

Installation

Design QA / QC

- Design Audits
- Commissioning Plan.
- User Requirements Spec (URSs).
- Risk Assessment & 
 Criticality Analysis.
- Traceability of Changes.

GEP  Documentation Requirements 
from Vendors/Suppliers

Factory Acceptance Tests (FATs)

Site Acceptance Tests (SATs)

DesignPreconstructability Study

ConstructionConstruction QA / QC 

- Risk Assessment & 
 Criticality Analysis
- Audits at AFC & in the field
- Turn-Over Package (TOP) 
 Definition & Organization
- Establishment of Appropriate 
 Field Testing Procedures
- Training of Key Personnel & 
 Contractor Staff
- Traceability & Control of 
 Field Changes
- Use of Appropriate 
 Construction Forms

Intergrated Construction,
Commissioning & Qualified

“Handover of a fully commissioned 
& Qualified facility”

Risk Based Computer System Verification (CVS) 

Yes

No

CSV System Boundary Definition
• Develop System Boundries.
• Consistent with Equipment /
 Requirement Boundries.
• Manageable Size

CSV System Evaluation
• Assessment of System Components.
• Supplier Integrator Assessment.
• GAP Analysis.

CSV
Not Req

Risk
Assessment

CSV Req
Yes/No

CATEGORIES 1 / 2 
Operating Systems / 
Smart Instruments
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CATEGORY 3 
Standard Systems

CATEGORY 4 
Configurable Systems 

with Customisation

CATEGORY 5 
Fully Bespoke Systems

Good Engineering
Practice Systems

Process Validation Services 

Utilities

PersonnelMaterials
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Equipment

Environment Automation

Product

no change

LEED® Fundamental Commissioning of the Building Energy Systems

Step One
Owner Designates

Commissioning Authority (CxA)

Step Two

Owner Develops Owner’s Project 
Requirements (OPR)

CxA Verifies the Installation & Performance
of the Systems to be Commissioned

Develop Installation Inspection Forms
& Systems Performance Test Procedures

Perform Installation Inspection and 
Systems Performance Tests

Evaluate Results Compared to OPR & BOD

Design Team Develops Basis of 
Design (BOD)

Step Three
CxA Develops and Incorporates 

Cx Requirements Into Construction Documents

CxA Reviews OPR

CxA Reviews BOD

Owner Updates OPR

Design Team
Updates BOD

Step Four
CxA Develops and Implements 

a Commissioning Plan

Step Six
CxA Completed a Summary 

Commissioning Report

Step Five

LEED® Enhanced Commissioning of the Building Energy Systems

LEED® Enhanced Commissioning of the Building Energy Systems

Step one

Step One
Owner Designates an Independent 

Commissioning Authority (CxA)

Step Two

Owner Develops Owner’s Project 
Requirements (OPR)

Step Six

CxA Completed a Summary 
Commissioning Report

Develop a System Manual

Verify Training of Operating Personal
and Building Occupants

CxA Reviews Building Operations within
10 months after Substantial Completion

Step Five

CxA Verifies the Installation and Performance of 
the Systems to be Commissioned

Develop Installation Inspection Forms
and Systems Performance Test Procedures

Perform Installation Inspection and 
Systems Performance Tests

Evaluate Results Compared to OPR and BOD

Design Team Develops Basis of 
Design (BOD)

Establish Training Requirements

Step Three
CxA Develops and Incorporates 

Cx Requirements Into 
Construction Documents

Step Four
CxA Develops and Implements 

a Commissioning Plan

Indicates Additional Requirements
to Fundamental Commissioning

CxA Reviews OPR

CxA Reviews BOD

CxA Performs Commissioning Design Review of OPR & BOD
& Design Documents & Back-Checks Subsequent Submissions

CxA Reviews Contractor Submittals 
for Compliance with OPR & BOD

Owner Updates OPR

Design Team
Updates BOD

Step two Step three

Owner designates Commissioning 
Authority (CxA)

Owner develops Owners Project 
Requirements (OPR)

CxA Reviews OPR

Owner updates OPR

Design team develops Basis of Design (BOD)

CxA Reviews BOD

Design team updates BOD

Establish training requirements

CxA performs commissioning design review 
of OPR & BOD and design documents and 

back-checks subsequent submissions

CxA Reviews Contractor Submittals 
for compliance with OPR & BOD

CxA develops and incorporates 
Cx requirements into 

construction documents

Step four Step five Step six

CxA verifies the installation 
and performance of the systems 

to be commissioned
Develop Installation Inspection Forms

and systems Performance Tests
Perform Installation Inspection and 

systems Performance Tests
Evaluate Results compared to OPR and BOD

CxA develops and implements 
a Commissioning plan

CxA completed a summary 
Commissioning report

Develop a System Manual
Verify training of operating personal

and building occupants
CxA reviews building operations within
10 months after substantial completion

Indicates additional Requirements
to Fundamental Commissioning

Approach to Project Quality

Design QC / QA
Design Audits, Commissioning Plan, 

User Requirements Spec (URSs), 
Risk Assessment & Criticality Analysis, 

Traceability of Changes

Procurement
GEP Documentation requirements

from Vendors / Suppliers

Manufacture
Factory Acceptance Tests (FATs)

Installation
Site Acceptance Tests (SATs)

Intergrated Construction, Commissioning 
and Qualified

“Handover of a fully commissioned & Qualified facility”

Construction QC / QA
Risk Assessment & Criticality Analysis, 

Audits at AFC & in the field
Turn-Over Package (TOP), Definition & Organization

Establishment of Appropriate Field Testing Procedures
Training of Key Personnel & Contractor Staff

Traceability & Control of Field Changes

Machanical Testing

Pre-commissioning

Commissioning

Performance Trails

In Operation


