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This document provides a detailed description of the Independent Design Verification Program (IDVP) , pioneered by the Nuclear Regulatory Commission (NRC) in the United States. IDVP is a key institutional tool designed to address two key risks that contribute to schedule delays and cost overruns in nuclear construction: immature detailed design documentation (DD) and organizational conflicts of interest (OCI) , which arise when deadlines are prioritized over the quality of engineering solutions. 1
The purpose of IDVP:
The primary goal of the IDVP is to ensure that the facility design complies with the Final Safety Analysis Report (FSAR) , NRC regulations, and other obligations of the applicant (licensee). 1 The IDVP is intended to provide an objective assessment of the design basis before its deficiencies are "sealed" into the physical design. 2
The introduction of a similar mechanism (Independent Verification of Working Documentation, IVRD) is critically important for Russian projects, especially when design and construction are carried out by affiliated structures (EPC or turnkey model), as it provides independent and objective confirmation of the maturity of the design before the start of physical work. 1
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[bookmark: _Toc213835341][bookmark: _Toc213842522]1.1. Purpose of the Mechanism
IDVP is a structured, independent audit of a project's engineering solutions, conducted by an external, unaffiliated organization. 1 It is a preventative measure designed to ensure that the detailed engineering design (Working Documentation) at critical stages of construction complies with regulatory-approved design requirements and safety criteria. 1
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The main objective of IDVP is to:
1. Design Compliance Assurance: Provide confidence that the Working Documentation (WD) complies with the approved FSAR , regulations and other obligations of the applicant (licensee). 1
2. Neutralizing OCI: Prevent the occurrence of an Organizational Conflict of Interest (OCI) , in which a contractor overseeing both design and construction may prioritize speed over engineering quality, leading to costly rework and missed deadlines. 1
3. Objective Evaluation: Provide an objective evaluation of the design basis before its deficiencies are "sealed" into the physical design. 1
Stages and composition of IDVP (using NRC as an example):
1. Forming an Independent Team: The IDVP oversight team, led by the NRC, includes specialists from within the commission (inspectors) and, critically, contracted design engineering specialists. 1
2. Technical Team Composition: The specialists involved cover key engineering disciplines important to safety: mechanical systems, electrical systems, and instrumentation and automation (I&A). 1
3. Documentation Review: The IDVP team reviews a comprehensive list of key project documents, including:
· Final Safety Analysis Report (FSAR). 1
· Probabilistic Risk Assessment (PRA) 1
· NRC Safety Evaluation Reports (SERs). 1
· Non-compliance reports (10 CFR 21 and 50.55(e) reports). 1
· Correspondence and lists of the applicant's main obligations. 1
4. Implementation Oversight: NRC inspectors oversee portions of the work performed by the IDVP contractor to ensure that verification is being performed according to the approved plan. They review documents, observe activities, and conduct interviews .
5. Report Issue: Following the inspection, the NRC team issues an inspection report that concludes whether there is reasonable assurance that the facility's design complies with the FSAR, NRC regulations, and other obligations. 1 Particular attention is given to the adequacy of corrective actions taken in response to the IDVP's findings. 1
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The IDVP mechanism consists of five key, interrelated elements that ensure its effectiveness and objectivity 1 :
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Verification is carried out by a special team, which includes both employees of the supervisory authority (for supervision) and contracted design engineering specialists . 1
· Multidisciplinary: The IDVP team must cover all safety-critical engineering disciplines: mechanical systems, electrical systems, and instrumentation and automation (I&A). 1
· Exception of the OCI: Contractors engaged must not be affiliated with the organizations that carried out the main design or construction, which guarantees objectivity and the absence of financial or organizational bias. 1
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Verification is not the development of a project from scratch, but is focused on checking the compliance of the detailed design (Working Documentation) with the license basis. 1
· Review Basis: The primary materials for review are the approved Safety Analysis Report (FSAR) , Probabilistic Risk Analysis (PRA), NRC Safety Assessment Reports (SERs), Non-Conformance Reports, and the applicant's commitment sheets. 1
· Focus: The IDVP places particular emphasis on assessing the adequacy of the corrective actions taken by the complainant in response to previously identified concerns. 1
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The supervisory authority (Rostekhnadzor in the Russian Federation or NRC in the USA) actively monitors the work of the verification organization. 1
· Observation and Interviews: Regulatory inspectors observe the IDVP contractor 's work segment to ensure that verification complies with the approved plan. They also conduct interviews with personnel.
· Hold Points: The IDVP establishes informal "hold points" where physical work on construction or production of critical components cannot continue until the Working Documentation has been formally verified as compliant with the OBOR. 1
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Based on the results of the inspection, an official inspection report is issued containing a clear conclusion on whether confidence is provided that the detailed design (Working Documentation) complies with the approved OBOB, norms and rules. 1
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To ensure that verification is effective and neutralizes the risk of OCI, the following key requirements are imposed on the verification organization:
[bookmark: _Toc213842530]A. Requirement of Complete Independence and Absence of Affiliation
The main requirement is the complete absence of an Organizational Conflict of Interest (OCI) , in accordance with the principles set out in international regulatory documents (for example, FAR Subpart 9.5 in the USA) 7 :
· Independence from the Customer and Contractor: The verification organization must not be affiliated with either the organization responsible for issuing the Working Documentation, or the General Contractor, or the Customer (Licensee) in relation to whom the verification is being carried out. 7
· Elimination of Bias: The goal is to ensure that services are provided without financial or organizational bias that might arise if the verifier had an interest in speeding up construction or hiding problems. 7
· Focus on Safety: The organization should be focused solely on assessing the quality of the design, its compliance with the licensing basis and safety criteria, and not on meeting the construction schedule or budget. 6
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The verification organization must have deep expertise in specific areas of nuclear engineering:
· Specialization: The staff should include highly qualified design engineers covering all critical disciplines 1 :
· Mechanical systems (including critical components and piping).
· Electrical systems.
· Instrumentation and automation systems (I&A).
· Knowledge of the Regulatory Framework: Deep knowledge of federal norms and rules (NP), GOSTs, industry standards (STO SRO) and quality requirements (for example, NP- 011). 4
· Nuclear Project Experience: Proven experience with nuclear power plant projects is required, as the design and construction of nuclear facilities requires “extreme precision” and compliance with safety criteria that exceed those required for other types of construction. 9
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Work on IDVP is part of security assurance and should be integrated into the overall quality management (QA) system of the project:
· Regulatory Approval: The verification procedure, including the composition of the independent team and the assessment methodologies, must be formally approved or at least recognized by the national regulatory body (e.g. Rostekhnadzor), since the verification results affect admission to further critical stages. 2
· Quality Management System (QMS): The verification organization must operate within the framework of its own QMS, which complies with the requirements established for nuclear energy facilities (NEFs). 10
In conclusion, the IDVP is an institutional counterweight to the Organizational Conflict of Interest. It requires the involvement of technically competent and completely independent parties to review the Working Documentation before construction pressure leads to irreversible and costly errors.
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Mechanisms similar to IDVP are not only applicable but also critically necessary for the construction of nuclear power plants based on Russian designs, especially in conditions where design and construction are carried out by affiliated structures (EPC or turnkey model).
The reason is as follows:
1. Universality of the OCI Problem: Analysis of global experience (e.g., Vogtle 3 and 4 in the US and Olkiluoto 3 in Europe) has shown that one of the main factors causing delays and budget overruns is the incompleteness of engineering (insufficient maturity of the Working Documentation) at the start of physical construction. 3 The reason for this is often rooted in an Organizational Conflict of Interest (OCI) , when the contractor, who controls both design and construction, prioritizes the speed of work over the quality of engineering solutions. 3
2. Document Maturity Monitoring: The Russian regulator, like international regulators (such as the IAEA), requires documentation quality assurance. 4 IDVP is a direct and effective way to ensure that the Working Documentation fully complies with the approved Safety Analysis Report (SAAR) , which is the equivalent of the FSAR in the Russian Federation. 5
3. International Practice: The Atomic Energy Agency (IAEA) emphasizes that maintaining the conformity of a physical asset with its documented description (configuration management, CM) is fundamental to safety, and the transition from one group to another (from designer to builder, from builder to operator) must be controlled. 6 IDVP provides independent quality control during the transition from Design to Fabrication/Installation.
Thus, although the Russian regulatory framework (NP, GOST, STO SRO) may provide for its own forms of examination and supervision 4 , the introduction of independent external verification of RD following the example of IDVP can serve as an additional, more stringent, institutional measure to prevent deadline failures caused by insufficient design quality.
To develop and implement a similar mechanism in Russian projects (Independent Verification of Working Documentation, IVRD), the following steps must be completed :
	No.
	Implementation Step
	Contents of Actions

	1.
	Normative Justification and Inclusion in the QMS
	The Licensee (Customer) must institutionalize the NVRD as a mandatory element of its Quality Management System (QMS) for new projects, aimed at mitigating risks associated with design immaturity. The NVRD procedure must be submitted to and approved by Rostekhnadzor .

	2.
	Definition of the Scope and Critical Points
	Clearly define the list of structures, systems, and components (SSC) important to safety, subject to NVRD. Identify critical stop points (Hold Points) , until which production or installation of critical SSC cannot begin. 1

	3.
	Development of Requirements for a Verification Organization
	Establish a requirement for the verifier to be completely unaffiliated with the developer of the design documentation and the general contractor. Require the verification organization to ensure that its QMS complies with standards applicable in the nuclear sector (e.g., NP-011) .

	4.
	Verification and Inspection Process
	The NVRD team must verify the Working Documentation for compliance with the approved OBOB and Federal Norms and Rules (NP, for example, NP-001-15 and NP-006-98). Include in the verification an assessment of the audit procedures, supervision , and non-conformity reports submitted by the construction organization.
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