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1. Introduction - From Vocabulary to Determination 
WQI_VOC1 establishes authoritative Root Concepts, and IQI_VOC1 establishes the energy-infrastructure 
Applied Concepts needed to describe Infrastructure Quality Objects, Infrastructure Work, Infrastructure 
Results, Infrastructure Outcomes, Function Realization, Evidence, and Quality States consistently. 

Those Vocabulary Standards provide the conceptual foundation for the Infrastructure Quality Standard - 
Core (IQC1), which establishes the invariant Core Quality Factors, Core Quality Indicators, determination 
architecture, Critical-Condition and Non-Compensability Review, and minimum structure of bounded 
Infrastructure Quality Claim Statements. 

A fundamental question then remains: 

How is the Infrastructure Quality State actually determined? 

Infrastructure quality is not directly observable as a single fact. It is determined from Evidence-Supported 
Findings, interpreted in Context, related to applicable Quality Outcome Criteria, and bounded by the 
declared Infrastructure Quality Object, its lifecycle and operating conditions, and its Critical Infrastructure 
Conditions. 

This paper explains the architectural logic through which that determination is developed and 
communicated. 

It does not introduce new vocabulary, requirements, technical thresholds, conformity methods, or Quality 
State categories. It explains how the authoritative WQI and IQI concepts operate together as a coherent 
determination system. 

The paper therefore occupies an explanatory position between the Vocabulary Standards, the invariant 
IQC1 requirements, and their bounded interpretation in IQI Context Guides. 
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Scope and Status 

This paper does not prescribe how an organization must design, inspect, operate, regulate, or certify an 
Infrastructure Quality Object. It clarifies the reasoning architecture through which professional judgment 
becomes traceable, communicable, evidence-supported, and bounded within IQI. 

The July 2026 update aligns DIQ1 with WQI_VOC1, IQI_VOC1, the IQC1 Second Draft Edition - Updated July 
2026, the updated IQI Reader Guide, and the revised PZN1 Context Guide. Other previously published 
Context Guides remain scheduled for coordinated alignment; where earlier wording di[ers, the current 
Vocabulary Standards and IQC1 govern. 

 

2. The Need for an Explicit Determination Architecture 
Energy Infrastructure Quality Objects are assembled systems whose behavior emerges from the interaction 
of components, subsystems, Boundaries, Interfaces, operating media, operating conditions, 
responsibilities, and lifecycle decisions. 

The relevant Boundaries and Interfaces may be physical, functional, organizational, lifecycle, regulatory, 
operational, technical, environmental, social, informational, evidential, or responsibility-related, depending 
on the declared object and Context. 

Because quality is object-relative and system-level, determining an Infrastructure Quality State requires 
more than verifying isolated component conformity, completed activities, compliance records, or current 
operation. 

A structured determination architecture is necessary to: 

• declare and sufficiently describe the Infrastructure Quality Object; 
• connect Core Quality Indicators to applicable Quality Outcome Criteria and Evidence-Supported 

Findings; 
• interpret the Core Quality Factors and review Critical Infrastructure Conditions without hidden 

compensation; and 
• establish a bounded Infrastructure Quality State and any supported Infrastructure Quality Claim 

Statement. 

Without that architecture, infrastructure-quality discussion can fragment across disciplines, lifecycle 
stages, evidence sources, and organizational responsibilities - precisely the fragmentation the Whole 
Quality document hierarchy is intended to prevent. 

An explicit determination architecture strengthens traceability, improves clarity of judgment, and reduces 
the likelihood that Unresolved Conditions, insufficient Evidence, or critical system conditions remain 
hidden within otherwise favorable documentation. 
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3. Infrastructure Quality as a Determinable Quality State 
Within IQI, the Infrastructure Quality State is the bounded, evidence-supported state of a declared 
Infrastructure Quality Object in relation to its Infrastructure Intended Functions, Infrastructure Intended 
Results, applicable Quality Outcome Criteria, Boundaries, Interfaces, lifecycle and operating conditions, 
Assumptions, Uncertainty, and Critical Infrastructure Conditions. 

The Infrastructure Quality State is not a universal score, permanent label, or unbounded judgment. 
It is object-relative, multidimensional, time-sensitive, and claim-bounded. 

Core Quality Factors establish the invariant dimensions of interpretation. 
Core Quality Indicators identify what is examined. 
Quality Outcome Criteria identify the expected condition, result, relationship, threshold, tolerance, 
prohibited condition, or evidence-supported state. 
Evidence-Supported Findings record what the Evidence supports against those criteria. 
Quality Factor Interpretation integrates those findings at Factor level. 
Critical-Condition and Non-Compensability Review protects against hidden substitution. 
An Infrastructure Quality Claim Statement communicates only what the resulting determination supports. 

Evidence forms the observable bridge between the declared object, applicable criteria, and the behavior or 
condition of the Infrastructure Quality Object across the lifecycle. 

The architecture also distinguishes Infrastructure Work, Infrastructure Result, and Infrastructure Outcome. 
Infrastructure Work + Infrastructure Result = Infrastructure Outcome, but neither Work, Result, nor 
Outcome alone establishes a positive Infrastructure Quality State. 

The result of the architecture is not a checklist total, rating, certification result, or generalized impression. 

It is a bounded Infrastructure Quality State determination supported by traceable reasoning. 

3.1 Early Lifecycle Visibility of the Infrastructure Quality State 
Infrastructure Quality State determination should begin when the Infrastructure Quality Object first 
becomes su[iciently defined, not only after Construction, Commissioning, or Operation. This may occur 
during concept development, investigation, feasibility study, technico-economic justification, alternatives 
analysis, preliminary engineering, environmental review, business-case preparation, capital-asset planning, 
or another early lifecycle instrument. 

The document title and legal form may di[er across jurisdictions. The IQI question remains invariant: does 
the early lifecycle information make visible the Infrastructure Quality Object, Scale, composition, 
Infrastructure Intended Functions and Infrastructure Intended Results, Boundaries, Interfaces, 
Infrastructure Realization Pathways, Critical Infrastructure Conditions, Uncertainty, Reference Layer 
anchors, Evidence needs, and proposed Infrastructure Quality Claim Boundary? 

At an early stage, the Evidence basis and resulting determination may be provisional or limited because 
later Infrastructure Results do not yet exist. Provisional does not mean optional or vague. The determination 
should identify what must later be evidenced, which Assumptions remain unresolved, which lifecycle 
controls will be needed, and which limitations must constrain any design-stage claim. 
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This early visibility also supports responsible technology and budget decisions. Initial price, capital 
estimate, or available funding should be interpreted against the Infrastructure Quality State that the object 
is intended to achieve, maintain, and evidence across its lifecycle; they should not silently redefine that 
state. 

 

4. Beyond Checklists: The Architectural Shift 
Traditional evaluation approaches often aggregate many checks into an overall impression of adequacy. 

Aggregation can obscure critical vulnerabilities when favorable findings in some areas appear to offset 
failed, prohibited, unresolved, or insufficiently evidenced conditions elsewhere. 

IQI therefore requires Critical-Condition and Non-Compensability Review before the Infrastructure Quality 
State is determined. 

A failed or insufficiently evidenced Critical Infrastructure Condition cannot be restored by favorable findings 
under another Factor or Indicator. 

The architecture distinguishes among: 

• Factor-level interpretation of related Evidence-Supported Findings; 
• Critical Infrastructure Conditions that govern or limit the determination; and 
• Uncertainty or Evidence insufficiency that restricts what can responsibly be concluded. 

This distinction allows professional judgment without permitting undocumented averaging, offsetting, or 
substitution across the invariant Core architecture. 

Quality interpretation therefore includes both what the Evidence supports and what remains uncertain, 
unresolved, excluded, or outside the claim boundary. 

 

5. Determination Rather Than Calculation 
The logic described in this paper is not a universal mathematical formula for infrastructure quality. 

The Work-Result-Outcome relationship is descriptive, but the Infrastructure Quality State is not calculated 
from Work, Result, Outcome, Factor totals, or Indicator scores. 

It is determined through structured professional judgment supported by explicit criteria, Evidence-
Supported Findings, Quality Factor Interpretation, and Critical-Condition review. 

The architecture does not replace engineering expertise, regulatory authority, professional responsibility, or 
organizational accountability. 
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It provides a stable reasoning structure within which those sources of expertise and authority can operate 
coherently across objects, Scales, contexts, and lifecycle stages. 

When the determination architecture is explicit: 

• Evidence expectations become clearer; 
• Infrastructure Quality Claim Statements become more bounded; 
• Assumptions, Uncertainty, and Unresolved Conditions become visible; and 
• critical system conditions are less likely to remain concealed until failure or consequence occurs. 

Determination before technology and budget decisions 
The same logic applies to technology selection, digitalization, automation, monitoring, and budget 
planning. These are not independent definitions or proofs of Infrastructure Quality. They may support, 
reveal, distort, or obscure Function Realization and the Evidence needed to determine the Infrastructure 
Quality State. 

A technology plan or budget becomes quality-relevant only when connected to the declared Infrastructure 
Quality Object, Infrastructure Intended Functions and Infrastructure Intended Results, Boundaries, 
Interfaces, Quality Outcome Criteria, Evidence needs, lifecycle support, Critical Infrastructure Conditions, 
and claim limits. A support shortfall should remain visible as a limitation, Uncertainty, or Unresolved 
Condition. 

 

6. Relationship to the Whole Quality and IQI Document Architecture 
This architectural paper should be read within the current controlled document hierarchy: 

• WQI Foundational Articles explain the Whole Quality methodology, while WQI_VOC1 establishes 
authoritative Root Concepts; 

• IQI_VOC1 establishes authoritative energy-infrastructure Applied Concepts; 
• IQC1 establishes the invariant Core Intended Function architecture, 14 Core Quality Factors, Core 

Quality Indicators, determination requirements, and bounded claim structure; 
• IQI Context Guides interpret IQC1 for declared energy-infrastructure objects without modifying the 

Core; and 

Reader Guides, master diagrams, architectural papers, and application tools support understanding 
without replacing the governing Vocabulary Standards, IQC1, applicable Context Guide, or Reference Layer. 

DIQ1 introduces no additional normative requirements. 
Its role is explanatory and architectural. 

By making the determination logic explicit, DIQ1 supports a more transparent understanding of how 
Infrastructure Quality States are developed, interpreted, communicated, limited, and maintained over time. 
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7. Three Integrated Controls in Quality State Determination 
Infrastructure Quality State determination requires several forms of reasoning, but they operate within one 
controlled architecture rather than as competing methodologies. 

Three integrated controls are especially important: 

• Quality Factor Interpretation, which integrates related Evidence-Supported Findings within 
each invariant Factor; 

• Critical-Condition and Non-Compensability Review, which prevents failed or insufficiently 
evidenced critical conditions from being offset; and 

• Evidence Sufficiency and Uncertainty Review, which limits the strength and scope of the 
determination to what the Evidence can responsibly support. 

These controls operate together and preserve traceability from the declared object and criteria to the 
Infrastructure Quality State and any bounded claim. 

 

7.1 Quality Factor Interpretation 
Core Quality Indicators make each Core Quality Factor observable and traceable, but an individual 
Indicator finding is not itself a Factor conclusion or Infrastructure Quality State. 

Quality Factor Interpretation brings together the applicable Core Quality Indicators, Quality Outcome 
Criteria, Evidence-Supported Findings, Assumptions, Uncertainty, Unresolved Conditions, Boundaries, 
Interfaces, and lifecycle conditions for one Factor. 

The interpretation should explain how the findings relate to Function Realization rather than merely list 
records, tests, metrics, or conformity statements. 

Related findings may be considered together where the applicable criteria and technical reasoning support 
that interpretation. 

Such integration does not authorize undocumented averaging, automatic offsetting, or substitution among 
Core Quality Factors or Core Quality Indicators. 

The Factor-level conclusion remains bounded by the declared object, Evidence basis, Context, and 
applicable criteria. 

This step preserves the reasoning path needed for later Critical-Condition review and Quality State 
determination. 
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7.2 Critical-Condition and Non-Compensability Review 
Some conditions are critical to responsible Function Realization and cannot remain failed, prohibited, 
unresolved, or insufficiently evidenced within a positive claim. 

A Critical Infrastructure Condition may involve loss of containment, failed protective function, 
unacceptable risk, loss of essential visibility, prohibited operation, or high-consequence Uncertainty that 
cannot responsibly remain unknown. 

Non-Compensability means that favorable findings elsewhere cannot offset such a condition. 

The review therefore asks whether any condition governs, restricts, postpones, or prevents the proposed 
Infrastructure Quality State or claim. 

The result may require corrective action, additional Evidence, operational restriction, redesign, narrower 
Scale, reduced claim scope, or no positive claim. 

This review does not convert every unfavorable finding into a Critical Infrastructure Condition. Criticality 
depends on the declared object, Context, consequences, applicable criteria, and Evidence basis. 

Making criticality explicit reduces the risk that hidden trade-off reasoning weakens the integrity of the 
determination. 

 

7.3 Evidence Sufficiency and Uncertainty Review 
Infrastructure Quality State determination is only as strong as the Evidence basis supporting it. 

Long-lived Infrastructure Quality Objects inevitably operate in the presence of Uncertainty arising from: 

• incomplete knowledge of natural, environmental, or operating conditions; 
• limits of inspection, monitoring, measurement, or modeling; 
• Assumptions and extrapolations; 
• evolving loads, degradation, configuration, and operating conditions; and 
• the passage of time and loss of Evidence continuity. 

Absence of Evidence is not Evidence of a satisfactory condition, and absence of observed failure is not 
proof of a positive Infrastructure Quality State. 

Evidence Sufficiency should be considered in relation to the declared object, Core Quality Indicator, 
applicable Quality Outcome Criterion, lifecycle stage, operating condition, and intended conclusion. 

Where Evidence is indirect, outdated, incomplete, unrepresentative, inaccessible, or highly assumption-
dependent, the determination and claim should be narrowed, qualified, deferred, or stated as insufficiently 
evidenced. 
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Making Evidence limitations visible supports responsible decisions and targeted knowledge development 
rather than retrospective explanation after failure. 

Within IQI, Uncertainty is characterized and bounded; it is not concealed by confidence language or data 
volume. 

 

7.4 Interaction of the Three Controls 
The three controls are connected rather than sequentially independent. 

A single determination may involve: 

• Factor-level integration of multiple Evidence-Supported Findings; 
• Critical Infrastructure Conditions that govern or restrict the conclusion; and 
• Evidence limitations that determine how confidently and broadly the state may be expressed. 

The resulting Infrastructure Quality State is therefore neither a checklist outcome nor a numerical 
aggregation. 

It is a bounded professional determination whose reasoning remains visible from criteria and Evidence 
through Factor interpretation and Critical-Condition review. 

This integrated structure supports consistency across different Infrastructure Quality Objects and Contexts 
while preserving qualified professional judgment. 

 

7.5 Architectural Implication 
Making these controls explicit shifts infrastructure evaluation away from implicit mental models toward a 
shared and reviewable reasoning structure. 

The structure does not prescribe technical methods. It provides a conceptual scaffold within which 
different technical practices can operate without fragmenting the meaning of Infrastructure Quality. 

Several benefits follow: 

• critical conditions are less likely to be masked by favorable findings elsewhere; 
• Factor-level integration is applied transparently rather than through hidden averaging; 
• Evidence limitations and Uncertainty become discussable; and 
• Infrastructure Quality Claim Statements can be more precisely bounded. 

The determination of Infrastructure Quality thus becomes more disciplined, traceable, and communicable. 
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8. The Architecture of Infrastructure Quality States 
Infrastructure Quality does not exist on a single universal continuum from acceptable to unacceptable. 

It is determined within a structured, object-relative condition space defined by Quality Outcome Criteria, 
Factor interpretations, Critical Infrastructure Conditions, Evidence Sufficiency, Uncertainty, lifecycle and 
operating conditions, and claim boundaries. 

Understanding this architecture is essential to disciplined Quality State determination. 

Without it, judgment may drift toward aggregate scoring, generalized pass-fail conclusions, or unbounded 
impressions of adequacy that conceal the conditions of the actual Infrastructure Quality Object. 

IQI therefore treats the Infrastructure Quality State as a bounded, evidence-supported state rather than a 
universal rating. 

 

8.1 A Bounded Quality State 
Every determination applies to a declared Infrastructure Quality Object at a stated Scale and within 
identified Boundaries, Interfaces, lifecycle and operating conditions, criteria, Evidence, and assumptions. 

A favorable conclusion at one component, activity, lifecycle stage, or interface does not automatically 
establish the Quality State of a broader facility, network, asset population, or system-of-systems. 

Where the object description, Evidence basis, or claim boundary is incomplete, the determination should 
be refined, restricted, qualified, or deferred. 

The state should therefore be understood as a bounded conclusion whose meaning depends on the 
conditions under which it was established. 

This perspective makes clear that Infrastructure Quality is governed by declared relationships and 
supported findings, not by impression or document volume. 

 

8.2 Critical-Condition Boundaries 
Some Quality Outcome Criteria define conditions whose failure, prohibition, unresolved status, or 
insufficient Evidence governs the determination. 

These conditions may be visualized as boundaries beyond which a positive Infrastructure Quality State or 
claim cannot responsibly extend without correction, limitation, or additional Evidence. 

Crossing such a boundary does not automatically establish total system failure. 
It does establish that the affected determination or claim must be restricted, qualified, or withheld. 
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Making these boundaries visible supports earlier intervention and prevents critical conditions from 
disappearing within otherwise favorable Factor interpretations. 

 

8.3 Evidence Sufficiency and Uncertainty 
The Infrastructure Quality State depends not only on observed behavior but also on the sufficiency of the 
Evidence supporting the interpretation. 

Evidence Sufficiency shapes the permitted strength, Scale, time horizon, and claim boundary of the 
determination. 

Where Evidence is direct, current, credible, representative, and traceable, the determination may be 
supported more strongly within its declared scope. 

Where Evidence is indirect, aging, incomplete, assumption-dependent, or disconnected from the declared 
object, the same apparent condition may support only a limited or uncertain conclusion. 

This does not automatically establish a negative Quality State; it means that the limits of knowledge must 
be incorporated into the state and claim. 

Treating Evidence Sufficiency and Uncertainty explicitly strengthens transparency and supports better 
decisions under incomplete knowledge. 

 

8.4 Dynamic Position Across the Lifecycle 
Infrastructure Quality is not static. 

Design decisions, Construction and Commissioning results, Operation, degradation, Maintenance, 
Repair/Modification, changes in operating medium or conditions, and Decommissioning/Transition can 
alter the Evidence-Supported Findings and the validity of a prior determination. 

The Infrastructure Quality State is therefore time-sensitive rather than a permanent classification. 

A material change in the object, Scale, Boundary, Interface, configuration, criteria, Evidence basis, 
operating condition, or Critical Infrastructure Condition may require reassessment. 

Recognizing this dynamic character supports conditions of continued validity rather than indefinite or 
implied rolling claims. 
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8.5 The Infrastructure Quality State Is Not a Score 
Reducing Infrastructure Quality to a single numerical value risks concealing Critical Infrastructure 
Conditions, uneven Evidence Sufficiency, incompatible Scales, or emerging vulnerabilities. 

IQC1 therefore does not establish a universal score, grade, ranking, dashboard, or fixed verbal Quality State 
category. 

Instead, the architecture supports a reasoned and bounded description of the state, including favorable 
and unfavorable findings, Uncertainty, limitations, and conditions of continued validity. 

Such a determination is more informative for lifecycle decisions than an aggregated rating detached from 
the declared object and claim boundary. 

 

8.6 Architectural Implication 
Viewing Infrastructure Quality as a bounded state shifts evaluation from checklist confirmation toward 
object-relative condition awareness. 

The shift strengthens the bridge among criteria, Evidence, interpretation, Critical Conditions, and 
professional judgment. 

When the basis and boundaries of the state are visible, Infrastructure Quality Claim Statements become 
more disciplined, transparent, and aligned with the actual Infrastructure Quality Object. 

 

9. Determining the Infrastructure Quality State in Practice 
Infrastructure Quality State determination is not a mechanical exercise. 
It is a structured act of professional judgment carried out within the architecture established by WQI_VOC1, 
IQI_VOC1, and IQC1. 

The architecture does not prescribe a particular engineering method. It establishes the reasoning sequence 
needed to connect the declared object, criteria, Evidence, interpretation, Critical Conditions, state, and 
bounded claim. 

In practice, several connected steps govern the determination. 
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9.1 Object Declaration and Structural Checkpoints 
Every application begins with a declared Infrastructure Quality Object and a sufficiently developed 
Infrastructure Quality Object Description. 

The description should make visible: 

• the object Scale, composition, and included and excluded elements; 
• Infrastructure Intended Functions, Infrastructure Intended Results, and relevant Work-Result-

Outcome relationships; 
• Boundaries, Interfaces, lifecycle and operating conditions, responsibilities, Context, Assumptions, 

and Uncertainty; and 
• the intended Evidence basis, determination purpose, and Infrastructure Quality Claim Boundary. 

Structural Checkpoints confirm completeness before detailed interpretation proceeds. They are not a Core 
Quality Factor, Core Quality Indicator, Quality Outcome Criterion, technical assessment, or Quality State 
determination. 

An unsatisfied Structural Checkpoint requires refinement, restriction, or qualification of the object 
description or proposed claim before the remaining determination steps can be responsibly completed. 

 

9.2 Quality Outcome Criteria, Evidence, and Findings 
Core Quality Indicators identify what is examined, while applicable Quality Outcome Criteria identify the 
expected condition or result against which Evidence is interpreted. 

Data, records, observations, measurements, analyses, and testimony become Evidence only when their 
relevance, credibility, Context, traceability, and relationship to the declared object and criterion are 
established. 

The Evidence then supports bounded Evidence-Supported Findings. A finding is not yet a Factor 
interpretation or Infrastructure Quality State. 

This separation prevents a record, metric, test, conformity statement, compliance finding, or absence of 
observed failure from being treated automatically as proof of Infrastructure Quality. 

 

9.3 Quality Factor Interpretation and Critical-Condition Review 
Professional judgment remains central, but it operates within an explicit and reviewable architecture. 

The architecture does not replace technical analysis, regulatory interpretation, the Reference Layer, or 
organizational responsibility. 
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It organizes the reasoning needed to move from Evidence-Supported Findings to a bounded state. 

Structured judgment includes: 

• integrating applicable findings within each Core Quality Factor; 
• identifying failed, prohibited, unresolved, or insufficiently evidenced Critical Infrastructure 

Conditions; 
• applying Non-Compensability and recognizing material Uncertainty; and 
• forming a traceable view of the Infrastructure Quality Object that can support or limit the proposed 

state and claim. 

Professional judgment becomes more defensible when the reasoning, assumptions, exclusions, and 
critical reviews are explicit. 

 

9.4 Infrastructure Quality State and Claim Statement 
After Factor interpretations and Critical-Condition review, the Infrastructure Quality State may be 
determined within the supported Scale and Boundary. 

A resulting Infrastructure Quality Claim Statement should identify: 

• the declared Infrastructure Quality Object and Scale; 
• the Infrastructure Quality Claim Boundary and included and excluded Interfaces; 
• the lifecycle and operating conditions, criteria, and Evidence basis; 
• Assumptions, Uncertainty, Unresolved Conditions, Critical Infrastructure Conditions, and 

limitations; and 
• the date and conditions of continued validity. 

A claim does not strengthen or enlarge the determination. It communicates only what the supporting 
Infrastructure Quality State permits. 

For example, a PZN1 determination may be bounded to a declared production zone, well group, individual 
well, surface facility, interface condition, lifecycle program, or other stated Scale, with explicit subsurface, 
surface, environmental, community, and downstream-transfer Interfaces. 

This discipline reduces unintended overextension and distinguishes an Infrastructure Quality Claim 
Statement from a narrower Conformity Statement or compliance statement. 

 

9.5 Continued Validity and Reassessment 
An Infrastructure Quality State should not be interpreted as a permanent designation. 

The determination and any claim are time-sensitive and valid only under their stated conditions. 
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New Evidence, degradation, Repair/Modification, operating changes, altered Interfaces, changed criteria, 
or emerging Critical Infrastructure Conditions may require reassessment. 

Reassessment is disciplined lifecycle governance rather than doubt about the original determination. 

It recognizes that long-lived Infrastructure Quality Objects exist within dynamic technical, natural, 
organizational, and social Contexts. 

 

9.6 Transparency as a Quality-Enabling Condition 
Transparent reasoning strengthens Infrastructure Quality State determination even when the conclusion is 
provisional, limited, or insufficiently evidenced. 

The determination should make clear: 

• what the Evidence supports; 
• what is assumed or uncertain; and 
• what remains unresolved, excluded, or outside the claim boundary. 

This visibility allows decision-makers and affected parties to understand the basis and limits of the 
conclusion and to act appropriately. 

Opacity can allow latent critical conditions, Evidence gaps, or scope errors to persist until conditions 
deteriorate. 

Within IQI, transparency is therefore part of responsible determination and claim communication, not 
merely a stylistic preference. 

 

9.7 Budgeting, Technology, and Lifecycle Support as Determination Outputs 
Infrastructure Quality State determination clarifies what must be supported by budgets, technologies, 
competence, monitoring, maintenance, information continuity, emergency readiness, and 
Decommissioning/Transition planning. Initial price, a technology package, or an approved capital budget 
does not determine the state. 

A disciplined determination identifies the Evidence, inspection access, monitoring visibility, data continuity, 
Maintenance and Repair/Modification capability, renewal needs, Interface controls, emergency 
arrangements, and other lifecycle supports required for the state and claim to remain valid. 

Where those supports are absent, underfunded, unavailable, or dependent on unverified Assumptions, the 
determination should show the resulting limitation, Uncertainty, Unresolved Condition, restricted lifecycle 
scope, or insu[icient Evidence. 



IQI DIQ1 15 

9.8 Architectural Implication 
Applying this architecture shifts evaluation from seeking confirmation toward understanding the condition 
of the declared Infrastructure Quality Object. 

The shift improves coherence by aligning criteria, Evidence, findings, Factor interpretations, Critical 
Conditions, the Quality State, and the claim within one traceable structure. 

Over time, this alignment supports comparability across objects and Contexts while preserving the 
professional judgment needed for sound infrastructure decisions. 

 

10. Implications for Infrastructure Quality Evaluation 
Making the Infrastructure Quality State determination architecture explicit has practical implications for 
how infrastructure condition is interpreted, communicated, and governed across the lifecycle. 

These implications do not alter applicable technical requirements, regulatory frameworks, contractual 
duties, professional responsibilities, or the Reference Layer. They strengthen the interpretive structure 
within which those sources operate. 

A shared architecture supports greater clarity, traceability, comparability, and discipline in Infrastructure 
Quality discussions. 

 

10.1 From Confirmation to Condition Awareness 
Traditional evaluation often emphasizes confirmation that specified activities were completed or required 
checks were performed. 

Such verification may provide important Evidence, but an architecture centered on the declared 
Infrastructure Quality Object asks the broader question: what state is actually supported? 

This orientation promotes earlier recognition of degradation, Interface weakness, Evidence limitation, 
scope mismatch, and emerging Critical Infrastructure Conditions. 

The shift is subtle but consequential. 
Evaluation becomes less about confirming isolated past activities and more about understanding the 
present and supportable future condition of the object. 
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10.2 Stronger Alignment Between Evidence and Claims 
When the determination logic is explicit, the relationship among Evidence, the Infrastructure Quality State, 
and the Infrastructure Quality Claim Statement becomes more disciplined. 

Claims are more likely to reflect: 

• the declared object, Scale, and claim boundary; 
• the lifecycle and operating conditions considered; 
• the criteria, Evidence Sufficiency, and Uncertainty; and 
• the Critical Infrastructure Conditions and conditions of continued validity. 

Such alignment reduces overextended assurances and makes differences among object-level, component-
level, conformity, compliance, and Infrastructure Quality statements more visible. 

A disciplined bounded claim is not weaker; it is more trustworthy because its basis and limitations are 
explicit. 

 

10.3 Improved Cross-Object Comparability 
Energy Infrastructure Quality Objects differ widely in Scale, configuration, operating media, environmental 
exposure, lifecycle stage, and regulatory Context. 

The technical criteria and Evidence sources may differ, but the underlying determination architecture 
remains shared. 

Comparability arises by making visible how the object was declared, which criteria were applied, what 
Evidence supported the findings, how the Factors were interpreted, and which Critical Conditions governed 
the conclusion. 

The objective is interpretive coherence rather than uniform technical solutions or universal scoring. 

This allows different infrastructure sectors and jurisdictions to retain technical autonomy while using a 
shared Whole Quality architecture. 

 

10.4 Greater Visibility of Uncertainty 
Uncertainty is intrinsic to long-lived Infrastructure Quality Objects. Geological variability, evolving loads, 
changing operating media, technological limits, aging information, and incomplete knowledge cannot be 
fully eliminated. 

When the determination architecture acknowledges Uncertainty explicitly, it becomes a bounded 
evaluative condition rather than an implicit vulnerability. 
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Visible Uncertainty supports: 

• more informed risk and lifecycle dialogue; 
• better prioritization of Evidence development; and 
• more resilient decisions about Operation, Maintenance, Repair/Modification, and transition. 

When Uncertainty remains unarticulated, the Infrastructure Quality State or claim may appear broader or 
more stable than its Evidence basis warrants. 

 

10.5 Reinforcing Professional Judgment Rather Than Mechanizing It 
A structured determination architecture is sometimes mistaken for an attempt to mechanize infrastructure 
evaluation. 

The opposite is intended. 

By clarifying Factor interpretation, Critical-Condition and Non-Compensability Review, Evidence 
Sufficiency, and claim boundaries, IQI strengthens the environment within which qualified professional 
judgment operates. 

Engineering and other relevant professional judgment remains central, but its reasoning becomes more 
transparent, communicable, and defensible. 

In complex systems, disciplined reasoning supports expertise rather than replacing it. 

 

10.6 Supporting Lifecycle Governance 
Because the Infrastructure Quality State can change over time, governance benefits from a lifecycle-based 
and time-sensitive determination model. 

A prior determination should be reconsidered when the object, Evidence basis, criteria, configuration, 
Boundaries, Interfaces, operating conditions, or Critical Infrastructure Conditions materially change. 

This perspective supports governance across: 

• Design and Construction transitions; 
• Commissioning and entry into Operation; 
• Operation and Maintenance; 
• Repair/Modification, repurposing, or life extension; and 
• Decommissioning/Transition and post-transition Evidence continuity. 
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Lifecycle awareness does not imply instability. 
It recognizes that claims remain valid only under stated conditions and cannot roll forward indefinitely by 
assumption. 

 

10.7 Supporting Cross-Jurisdiction Planning Documents 
Because jurisdictions use di[erent early lifecycle instruments, Infrastructure Quality State determination 
should not depend on one document title or legal form. Feasibility studies, business cases, alternatives 
analyses, preliminary engineering packages, environmental review documents, capital-asset plans, 
financial plans, technico-economic justification documents, and similar instruments may all contribute 
Evidence or define Assumptions and constraints. 

The determination logic remains the same across those instruments. The reviewer asks whether they make 
visible the Infrastructure Quality Object, Scale, intended functions and results, Boundaries, Interfaces, 
Critical Conditions, Uncertainty, Reference Layer, Evidence needs, lifecycle support, and limits of any 
proposed claim. This preserves jurisdictional flexibility without fragmenting the IQI architecture. 

10.8 Architectural Implication 
Taken together, these implications support the maturation of Infrastructure Quality evaluation from 
fragmented interpretation toward shared and traceable reasoning. 

The objective is not methodological uniformity. 

It is conceptual coherence. 

When practitioners operate within a common logical frame, Infrastructure Quality becomes easier to 
describe, examine, challenge constructively, and govern responsibly. 

Over time, such coherence supports more resilient energy infrastructure and more transparent dialogue 
among owners, operators, workers, regulators, communities, investors, and other affected parties. 

 

11. Concluding Perspective - Toward a Disciplined Understanding of 
Infrastructure Condition 
Energy infrastructure sustains modern life through functions that must remain dependable across long 
lifecycles, changing operating conditions, and evolving societal expectations. Yet the Infrastructure Quality 
State is not directly observable as a single fact; it must be determined from bounded Evidence and 
interpretation. 

Infrastructure Quality therefore cannot be reduced to checklists, completed Work, aggregate scores, 
compliance records, or generalized impressions. It is more appropriately understood through the declared 
Infrastructure Quality Object, applicable criteria, Evidence-Supported Findings, Quality Factor 
Interpretations, Critical Infrastructure Conditions, and the limits of the supporting Evidence. 
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The architectural perspective presented in DIQ1 introduces no new technical requirements and does not 
standardize engineering practice. Its purpose is to clarify the reasoning structure through which 
infrastructure condition becomes intelligible and communicable. 

When that structure is explicit, Evidence and judgment align more closely. Structural completeness 
becomes visible. Critical Conditions are less likely to be concealed. Uncertainty becomes discussable. 
Infrastructure Quality Claim Statements become more disciplined and credible. 

This clarity reduces ambiguity while allowing different energy-infrastructure contexts to retain their own 
technologies, criteria, methods, operating regimes, and Reference Layer requirements. 

The same discipline applies from the beginning of the lifecycle. Early planning and design information 
should not merely justify a project, technology, or budget; it should begin to make the intended 
Infrastructure Quality State and its future Evidence needs visible. 

The complete architecture connects Infrastructure Quality Object Description and Structural Checkpoints; 
Boundaries and Interfaces; Infrastructure Intended Functions and Infrastructure Intended Results; Failure-
Mode Families; Core Quality Factors and Core Quality Indicators; Quality Outcome Criteria; Evidence-
Supported Findings; Quality Factor Interpretation; Critical-Condition and Non-Compensability Review; the 
Infrastructure Quality State; and the bounded Infrastructure Quality Claim Statement. 

The Infrastructure Quality Initiative advances this architecture by pairing stable Root and Applied 
Vocabulary Standards with invariant Core requirements and bounded Context Guide interpretation. 

As energy infrastructure grows in Scale, interdependence, and consequence, the ability to reason clearly 
about its supported state becomes not merely beneficial but essential. 

This paper is offered as a contribution toward that clarity. 
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