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F o r e w o r d  

Foreword  
The marine and offshore industries regularly develop new technologies that have no service history in the 
proposed application or environment. Often, governing industry codes and regulations do not develop at 
the same pace as technology. These new technologies have little or no precedent and may be so different 
from existing designs that the requirements contained in class Rules may not be directly applicable. 

These Guidance Notes describe the ABS approach for qualification of new technologies to confirm their 
ability to perform intended functions in accordance with defined performance requirements. This document 
also provides details regarding the required submittals and the key interaction points with ABS during the 
new technology development to benefit from ABS involvement as a trusted advisor. 

A systems engineering approach to qualification is introduced in this document that allows for systematic 
and consistent evaluation of new technologies as they mature from a concept through confirmation of 
operational integrity in their intended applications. The approach is divided into a five stage process that is 
aligned with the typical product development phases of a new technology: 

• Feasibility Stage 

• Concept Verification Stage 

• Prototype Validation Stage 

• System Integration Stage 

• Operational Stage 

Completion of qualification activities within each stage of the new technology qualification process results 
in a Statement of Maturity issued to the client attesting to the maturity level of the new technology. Upon 
completion of the Prototype Validation Stage, the new technology may be “Type Approved” under the 
ABS Type Approval Program to limit repeated evaluation of identical designs for eligible products. During 
the Prototype Validation Stage, if all the engineering evaluations have been completed, a Product Design 
Assessment (PDA) can be issued prior to further consideration for ABS Type Approval.  

The integration of the new technology qualification process with the Novel Concept Class Approval process 
(as presented within the ABS Guidance Notes on Review and Approval of Novel Concepts) provides end 
users of the qualified technologies with the added benefit that the transition from new technology qualification 
to Class Approval will be seamless. It provides regulatory agencies with the confidence that all hazards 
associated with the introduction of the new technology to the market has been systematically identified and 
mitigated. It is to be noted that when applying these Guidance Notes for certification or classification purposes 
in conjunction with Novel Concept Class Approval process, the primary driver for classification acceptance 
will be safety even though there may be additional functional requirements (e.g., reliability) defined by the 
client.  

These Guidance Notes become effective on the first day of the month of publication. 

Users are advised to check periodically on the ABS website www.eagle.org to verify that this version of 
these Guidance Notes is the most current.  

We welcome your feedback. Comments or suggestions can be sent electronically by email to rsd@eagle.org. 

Terms of Use 
The information presented herein is intended solely to assist the reader in the methodologies and/or 
techniques discussed. These Guidance Notes do not and cannot replace the analysis and/or advice of a 
qualified professional. It is the responsibility of the reader to perform their own assessment and obtain 
professional advice. Information contained herein is considered to be pertinent at the time of publication, 
but may be invalidated as a result of subsequent legislations, regulations, standards, methods, and/or more 
updated information and the reader assumes full responsibility for compliance. This publication may not be 
copied or redistributed in part or in whole without prior written consent from ABS. 
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S e c t i o n  1 :  I n t r o d u c t i o n  

S E C T I O N   1  Introduction 

1 Overview 
These Guidance Notes describe the ABS approach for qualification of new technologies to confirm their 
ability to perform intended functions in accordance with defined performance requirements. They also 
provide details of the required submittals, the ABS review process and the key interaction points with ABS 
during the new technology development. 

This document introduces a systems engineering approach to qualification that allows for systematic and 
consistent evaluation of new technologies as it matures from a concept through confirmation of operational 
integrity in its intended application. The approach is divided into a multi-stage process that is aligned with 
the typical product development phases of a new technology. The qualification activities within each stage 
employ risk assessments and engineering evaluations that build upon each other in order to determine if the 
new technology provides acceptable levels of safety in line with current offshore and marine industry 
practice. The qualification efforts by all stakeholders including the vendor, system integrator and end-user 
at each stage are recognized and captured within a new technology qualification plan (NTQP). Completion 
of qualification activities as identified within each stage of the NTQP results in a Statement of Maturity 
being issued by ABS attesting to the maturity level of the new technology.  

The process is also compatible with approaches based on technology readiness levels (TRLs), (e.g. API RP 
17N/Q, ISO 16290/NASA, and US DoD); and can be tailored to projects that require the use of multiple 
pathways to qualification. The comparison of ABS Qualification Stages with industry TRLs can be found 
in Appendix 2. 

It is to be noted that when applying these Guidance Notes for certification or classification purposes in 
conjunction with Novel Concept Class Approval process, the primary driver for classification acceptance will be 
safety even though there may be additional functional requirements (e.g., reliability) defined by the client.  

3 Background 
The marine and offshore industries regularly develop new technologies that have no service history in the 
proposed application or environment. Often, governing industry codes and regulations do not develop at the 
same pace. These new technologies have little or no precedent and may be so different from existing 
designs that the requirements contained in class Rules may not be directly applicable.  

Marine vessels and offshore units which contain new technological features or designs that are not currently 
governed by Rules, Guides and existing industry standards may still be qualified and/or approved by ABS 
through the process described in these Guidance Notes. This qualification is on the basis that the Rules, Guides, 
and existing industry standards, insofar as applicable, have been complied with, and that special consideration 
through appropriate risk assessments and engineering evaluations has been given to the new features 
through the application of these Guidance Notes. 

These Guidance Notes are structured to provide a general procedure for vendors/system integrators/end-
users to guide them through the process of obtaining Statements of Maturity attesting to the maturity level 
of new technologies.  The process can be applied to technologies seeking qualification independent of class 
approval or installation on ABS classed assets. 

The integration of the new technology qualification process and the Novel Concept Class Approval process 
provides end users of the qualified technologies with the added benefit that the transition from new 
technology qualification to Class Approval will be seamless. It provides regulatory agencies with the 
confidence that hazards associated with the introduction of the new technology has been systematically 
identified and mitigated. 
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Section 1 Introduction 
 

5 Application 
These Guidance Notes are in general applicable to all new technologies for offshore units and marine 
vessels that do not follow typical Rules, Guides, or industry codes or standards. This document provides 
guidance to parties seeking recognition for the maturity level of a proposed new technology. 

A new technology for the purpose of these Guidance Notes is defined as any design (material, component, 
equipment or system), process or procedure which does not have prior in-service experience, and/or any 
classification rules, statutory regulations or industry standards that are directly applicable. It is possible to 
categorize the type of “novelty” in one of four categories: 

i) Existing design/process/procedures challenging the present boundaries/envelope of current offshore 
or marine applications 

ii) Existing design/process/procedures in new or novel applications 

iii) New or novel design/process/procedures in existing applications. 

iv) New or novel design/process/procedures in new or novel applications 

An asset such as a marine vessel or an offshore unit becomes a novel concept if the incorporation of any 
new technology(ies) appreciably alters its service scope, functional capability, and/or risk profile. Novel 
concepts are typically presented to ABS for review and class approval following the process in the ABS 
Guidance Notes on Review and Approval of Novel Concepts (Novel Concept Guidance Notes).  

The New Technology Qualification (NTQ) process could be applicable in the following cases: 

i) To qualify new technology that may need to be classed or certified at a later date 

ii) To simultaneously qualify new technology identified while seeking class approval for a novel concept 

iii) To qualify a new technology independent of the need to be classed or certified 

If the proposed new technology is intended for incorporation on an asset to be classed by ABS, then it is 
recommended that the new technology complete up to and including the System Integration Stage of the 
New Technology Qualification (NTQ) process. In other cases, the level of maturity to which the new 
technology may be qualified depends on the client’s request. New technology qualification could be 
requested from ABS at any level of indenture as desired such as component, sub-system or system level.  

The process is designed to accommodate cases where multiple vendors, system integrators, and/or end-
users need to work together to qualify a combination of new technologies. In such cases, it is important for 
the teams to work together to integrate technologies as early as possible in order to optimize the process. 
Even though these Guidance Notes are primarily intended for the qualification of new technologies, the 
approach could also be applied to qualify existing technologies. 

7 New Technology Qualification Process 
The NTQ process confirms the ability of a new technology to perform its intended functions in accordance 
with defined performance requirements. The process starts with a comprehensive description of the 
technology to be qualified, followed by a screening of the technology to reveal the new or novel features 
that the qualification should focus on. 

The process is divided into five sequential stages that progressively qualify the technology from feasible to 
operational stages as requested. The five qualification stages are: 

i) Feasibility Stage 

ii) Concept Verification Stage 

iii) Prototype Validation Stage 

iv) System Integration Stage 

v) Operational Stage  
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Section 1 Introduction 
 

Qualification activities outlined in the New Technology Qualification Plan (NTQP), are to be performed 
within each stage and should be defined at the end of the previous stage as agreed between the client and 
ABS. The qualification activities are based on the information available depending on the maturity level 
and based on the findings and knowledge gained in the previous stages completed. Typically, there are two 
main sets of activities within each stage, namely, engineering evaluations and risk assessments.  

Upon completion of each of the five stages, a Statement of Maturity will be issued to the vendor(s) and the 
technology can progress to the next stage of maturity. It is envisioned that some vendors may have developed 
technologies to a level beyond the Feasibility Stage prior to contacting ABS for this qualification service. 
In such cases, ABS would perform an assessment of the current stage of technology development and endorse 
the technology with the applicable Statement of Maturity based on this assessment. The technology 
qualification can then proceed starting at that stage and continuing to the subsequent stages. Additionally, 
the new technology qualification process can be stopped at any stage, and restarted at an agreed upon time. 

Section 1, Figure 1 provides a basic overview of the process along with the Statements of Maturity issued. 
Further guidance on each topic and deliverables that are to be submitted to ABS for review can be found in 
later Sections. 

 

FIGURE 1 
New Technology Qualification Process 
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Section 1 Introduction 
 

9 ABS Type Approval Program 
New technologies that have completed the Prototype Validation Stage of the NTQ process or have been 
“Technology Qualified”, and can be consistently manufactured to the same design and specification may 
be “Type Approved” under the ABS Type Approval Program. During the Prototype Validation Stage, if all 
the engineering evaluations have been completed, a Product Design Assessment (PDA) can be issued prior 
to further consideration for ABS Type Approval. The ABS Type Approval Program is a voluntary option 
for the demonstration of compliance of a system or product with the defined performance requirements as 
derived from Rules, Guides, or other recognized standards. It may be applied at the request of the vendor 
or manufacturer. The suitability of the ABS Type Approval Program for the proposed new technology will 
be determined on a case-by-case basis. 

Specific requirements and details regarding the ABS Type Approval Program can be found in 1-1-4/7.7 
and Appendix 1-1-A3 of the ABS Rules for Conditions of Classification (Part 1). 

11 Definitions 
As Low As Reasonably Practicable (ALARP).  Refers to a level of risk that is neither negligibly low nor 
intolerably high, for which further investment of resources for risk reduction is not justifiable. Risk should 
be reduced to ALARP level considering the cost effectiveness of the risk control options. 

Approval.  Confirmation that the plans, reports or documents submitted to ABS have been reviewed for 
compliance with one or more of the required Rules, Guides, standards or other criteria acceptable to ABS. 

Availability.  Ability of an item to be in a state to perform a required function under given conditions at a 
given instant of time or over a given time interval, assuming that the required external resources are provided 
(ISO 14224).  

Boundary.  Interface between an item and its surroundings (ISO 14224). 

Client.  The vendor, OEM, manufacturer, asset owner/operator of the new technology or novel concept, 
representing any party or parties that have a stake or interest in the design or third party groups working 
under or for these entities.  

Consequence.  The measure of the outcome of an event occurrence in terms of people affected, property 
damaged, outage time, dollars lost or any other chosen parameter usually expressed in terms of consequence 
per event or consequence amount per unit of time, typically per year. 

Controls.  The measures taken to prevent hazards from causing undesirable events. Controls can be physical 
(e.g., safety shutdowns, redundant controls, added conservatism in design, etc.), procedural (e.g., operating 
procedures, routine inspection requirements, etc.) and can also address human factors (employee selection, 
training, supervision). 

Critical Assumption.  An assumption that if found not true will change the conclusions of the study that 
used such assumption.  

Engineering Evaluations.  Various engineering analysis tools and testing that may be used to support new 
technology qualification activities. Typical examples include but not limited to the following: Finite Element 
Analysis (FEA), Computational Fluid Dynamics (CFD), Functional and Performance Testing, Model 
Testing, System Integration Testing, etc. 

Failure.  The loss of the ability to perform the intended function. 

Failure Causes.  Circumstances associated with design, manufacture, installation, use and maintenance 
that have led to a failure (ISO 14224). 

Failure Mechanism.  A physical or chemical process resulting in a form of damage which will ultimately 
lead to failure. 

Failure Mode.  The specific manner of failure that the failure mechanism produces. 

Functional Specification.  Document that describes the features, characteristics, process conditions, boundaries 
and exclusions defining the performance and use requirements of the product, process or service (ISO 13880). 
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Frequency.  The occurrence of a potential event per unit of time, typically expressed as events per year. 

Global Effects.  Total effect an identified failure has on the operation, function or status of the installation 
or vessel and end effects on safety and the environment. 

Hazards.  Conditions that exist which may potentially lead to an undesirable event. 

Indenture Level.  The level of subdivision of an item from the point of view of maintenance action (ISO 14224). 

Item.  Any part, component, device, subsystem, functional unit, equipment or system that can be individually 
considered (ISO 14224). 

Local Effects.  Impacts that an identified failure mode has on the operation or function of the item under 
consideration or adjacent systems. 

Maintainability.  Ability of an item under given conditions of use, to be retained in, or restored to, a state 
in which it can perform a required function, when maintenance is performed under given conditions and 
using stated procedures and resources (ISO 14224). 

Manufacturing Assessment (MA).  An inspection of the product during manufacture, an assessment of the 
quality control system and manufacturing processes that must be satisfactorily completed if the 
manufacturer wants a product to be labeled “Type Approved” under the ABS Type Approval Program. 

Manufacturing Plan.  Document setting out the specific manufacturing practices, technical resources and 
sequences of activities relevant to the production of a particular product including any specified acceptance 
criteria at each stage (ISO 13880). 

Product Design Assessment (PDA).  Technical evaluation of a product for potential use on ABS-classed 
assets. The process involves ABS Engineers verifying product compliance with manufacturers’ specifications, 
applicable ABS Rules and national or international standards. 

Quality Assurance and Quality Control.  Typical quality plans and related processes for controlling quality 
during production. 

Qualification.  The process of confirming, by examination and provision of evidence, that equipment 
meets specified requirements for the intended use (API RP 17N). 

Qualification Activities.  Usually in the form of risk assessments, engineering evaluations, and testing that 
is required to be performed in order to mature the new technology to the next stage.  

Qualification Plan.  A document containing the qualification activities listed to mature the new technology 
to the next qualification stage.  This is submitted as a New Technology Qualification Plan (NTQP) report. 

Redundancy.  Existence of more than one means for performing a required function of an item (ISO 14224). 

Reliability.  Ability of an item to perform a required function under given conditions for a given time interval 
(ISO 14224). 

Risk.  The product of the frequency with which an event is anticipated to occur and the consequence of the 
event’s outcome. 

Risk Profile.  Description of any set of risks (ISO 31000). 

Technical Specification.  Document that defines technical requirements to be fulfilled by the product, 
process or service in order to comply with the functional specification (ISO 13880). 

Type Approval.  A voluntary ABS Program for product certification that is used to demonstrate a product 
manufacturer’s conformance to the Rules or other recognized standards. The Product Design Assessment (PDA) 
and Manufacturing Assessment (MA) together result in a Type Approval or a “Type Approved” product. 

Validation.  The process of evaluating a production unit (or full scale prototype) to determine whether it 
meets the expectations of the customer and other stakeholders as shown through performance of a test, 
analysis, inspection, or demonstration. 

Verification.  The process of evaluating a system to determine whether the product of a given development 
stage satisfy the approved requirements and can be performed at different stages in the product life cycle 
by test, analysis, demonstration, or inspection.  

ABS GUIDANCE NOTES ON QUALIFYING NEW TECHNOLOGIES . 2017 5 

Copyright American Bureau of Shipping 
Provided by IHS Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ABS 272 2017

http://www.avadocuments.com/doc/abs-272-2017
http://www.avadocuments.com/doc/abs-272-2017


 
 
 
Section 1 Introduction 
 

13 Abbreviations 
ALARP As Low As Reasonably Practicable 

API American Petroleum Institute Recommended Practice 

CFD Computational Fluid Dynamics 

FEA Finite Element Analysis 

FMECA Failure Mode Effects and Criticality Analysis 

FTA Fault Tree Analysis 

HAZOP Hazard and Operability 

HAZID Hazard Identification 

HFE Human Factors Engineering 

ITP Inspection Test Plan 

MA Manufacturing Assessment 

MTBF Mean Time Between Failure 

NTQ New Technology Qualification 

NTQP New Technology Qualification Plan 

PDA Product Design Assessment 

PFD Process Flow Diagram 

P&ID Piping and Instrumentation Diagram 

PPE Personal Protective Equipment 

QA Quality Assurance 

QC Quality Control 

RAM Reliability, Availability and Maintainability 

RBD Reliability Block Diagram 

SRDD Systems Requirements and Description Document 

SIT Systems Integration Test 

US DoD United States Department of Defense 
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S e c t i o n  2 :  G e t t i n g  S t a r t e d  

S E C T I O N   2  Getting Started 

1 New Technology Qualification Project and Team Setup 
Once the client (vendor/system integrator/end-user) requests qualification of a technology using these 
Guidance Notes, a project kick-off meeting is scheduled. At this meeting, the client presents to ABS a brief 
overview of their proposed technology along with their expectations, any ongoing qualification activities 
(if initiated) and project timelines. ABS will advise the client if new technology qualification is the most 
appropriate path for proceeding and recommend next steps.   

The kick-off meeting is followed by the establishment of a new technology qualification team. An important 
factor for a successful technology qualification is the composition of the qualification team. The qualification 
process involves the interaction of two teams: the vendor or client team (design team) and the ABS-
designated review team.  

For each NTQ project, depending on the complexity of the proposed new technology, ABS may establish a 
special multidisciplinary review team comprised of ABS staff members. The composition of the team will 
depend on the technical areas involved in the project as well as the physical location of the client’s 
engineering and testing facilities. This will help the client benefit from technical review and comment from 
our subject matter experts throughout the qualification process. One of the members will be the designated 
NTQ project lead to act at as the client’s main point of contact throughout the NTQ process. All ABS team 
members will be covered under the confidentiality/non-disclosure agreement that is typically signed 
between ABS and clients for this type of qualification services.  

It is encouraged whenever possible to include ABS, system integrators and end users of the new technology 
early in the qualification process. This will facilitate the identification and alignment of requirements early 
in the design process avoiding costly design modifications later. If applicable, input from regulatory agencies 
(including flag Administration) will also help align the qualification activities with requirements or other 
expectations.  

3 New Technology Decomposition and Requirements Gathering 

3.1 Introduction 
The NTQ process follows a systems engineering approach to qualifying new technology. This approach 
focuses on the following elements: 

• Defining goals of the new technology 

• Identifying the functional requirements to meet the goals 

• Identifying the performance requirements for the functional requirements 

• Performing qualification activities to verify and validate the performance requirements 
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Section 2 Getting Started 
 

The qualification process starts with a top-down system decomposition, wherein the system is divided into 
subsystems, which are further broken down into components. This decomposition process is used in order 
to achieve the following: 

• Mapping functional requirements of the system to item(s) (e.g., subsystems or components) identifying 
ownership of a specific functional requirement, 

• Mapping functional requirements to specific performance requirements, 

• Confirming that all defined functional requirements can be addressed by configurable items, 

• Identifying new technology items prior to determining if qualification is needed and what interactions 
between items need to be considered.  

Depending on the type of item for which the client is seeking qualification, the NTQ process can be tailored. 
This is applied by considering the different categories of new technology as defined in Subsection 1/5 and 
understanding what exactly has changed to focus qualification efforts.  

The maximum maturity level of the system is based on the individual qualification of each item(s). For 
example, the overall maturity level of the system is equal or lower than that of the subsystems, which are 
equal or lower than that of the individual components. The decomposition, system hierarchy and 
interactions between all items are depicted in Section 2, Figure 1.  

 

FIGURE 1 
New Technology System Hierarchy 

 
 

The item for which new technology qualification is desired could be at any level of indenture within the 
system hierarchy. System-of-Systems (SoS) refers to the larger system with which integration of the new 
technology could occur. This SoS could be another system or an asset such as a marine vessel or an offshore 
unit. The asset becomes a novel concept if the incorporation of any new technology(ies) appreciably alters 
its service scope, functional capability, and/or risk profile.  
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