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ABSTRACT 

The Common Network Asset Indices Methodology 

(CNAIM) is a common framework of asset risk models 

developed jointly by all Electricity Distribution Network 

Operators (DNOs) and their regulator OFGEM (Office of 

Gas and Electricity Markets) in Great Britain (GB) as part 

of the standard electricity distribution license. Not only 

does CNAIM provide a common framework for asset risk 

modelling across Great Britain, it also facilitates better 

communications between different operators, supports 

justification of complex asset investment, allows cross 

asset class trade-offs and can be used as part of a broader 

investment planning process. 

INTRODUCTION 

This paper presents the CNAIM initiative and discusses 

the constraints and challenges faced in the process of 

creating a meaningful common framework. We then 

briefly consider global adoption of CNAIM and related 

asset risk modelling methodologies. 

 

Finally, we discuss opportunities for using asset risk 

methodologies as part of an investment planning process 

that supports the organisation’s entire investment portfolio 

(e.g. risk driven, load growth, customer, IT, health and 

safety, fleet etc.). 

GB CNAIM IMPLEMENTATION 

Origins of CNAIM 

GB DNOs have been leaders in condition-based asset 

modelling. Over the past years, numerous asset condition 

modelling techniques had been developed to simulate the 

deterioration process of different asset classes, and health 

score/indices were established to aid investment decisions 

independently by different DNOs before CNAIM was 

established. The most popular modelling techniques are: 

• Decision Trees 

• Regression: Linear and Exponential 

• Weibull Curve 

• Stock and Flow 

• Agent-based Simulations 

Each of these modelling techniques has its own advantages 

and disadvantages. Despite the improvements in 

modelling accuracy and reliability, the outputs from the 

various modelling techniques could not easily be 

compared which led to inter-company inconsistencies in 

regulatory reporting and difficulties in output performance 

benchmarking.  

 

 

The progressive development and maturity of asset risk 

modelling between 2005 and 2015 can be seen in Figure 1. 

 

 
Figure 1. GB Asset Risk Modelling Development Phases 

The growing maturity of the asset modelling life cycle can 

be seen in lower part of Figure 1 [1]. 

 

The development of CNAIM was started in 2014 by 

OFGEM and all six GB DNOs for the RIIO-ED1 

regulatory period. The implementation of CNAIM had 

also been incorporated into the Standard Condition of 

Electricity Distribution Licence, condition 51 [2]. 

CNAIM Overview 

CNAIM is a common framework of definitions, principles 

and calculation methodologies, adopted across all GB 

Distribution Network Operators (DNOs), for the 

assessment, forecasting and regulatory reporting of Asset 

Risk [3]. The creation of CNAIM by all GB DNOs and 

OFGEM marked a significant shift in utility regulation by 

improving asset risk modelling and reporting accuracy, 

and facilitating better communications amongst DNOs, 

their regulators and all stakeholders. 

 

A high level CNAIM process overview is shown in Figure 

2. The calculation process is broken into Health Indices & 

Probability of Failure (PoF) and Criticality Indices & 

Consequence of Failure (CoF). For Health Indices and PoF 

calculations, CNAIM models assume exponential failure 

curves for base score calculations and modify the base 

score depending on various asset factors (such as duty 

cycles, asset condition, reliability, etc.). As for Criticality 

Indices and CoF calculations, consequences are calculated 

from four contributing factors: Financial, Safety, 

Environmental and Network Performance. 

The Health Indices, Criticality Indices and Monetised Risk 

(Probability of Failure × Consequence of Failure) are used 

for Secondary Deliverables regulatory reporting as well as 

investment planning and optimisation which is discussed 

in more depth in a later section of this paper.  
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Figure 2. CNAIM Process Overview [3] 

It is essential to have a high-level understanding of the GB 

regulatory reporting framework and especially of the tie 

between asset risk modelling and regulatory output 

reporting. Since the start of RIIO-ED1 regulatory period 

(2015 - 2023), OFGEM has introduced Secondary 

Deliverables as part of the output-led framework to inform 

company decisions about enhancement, stewardship and 

operation of the network, thereby protecting long-term 

delivery of sustainable network services. The Secondary 

Deliverables are measured in terms of asset Health Index, 

Criticality Index and Monetised Risk which are derived 

using CNAIM models and DNOs’ chosen models prior to 

CNAIM.  

 

The first version of CNAIM was published in 2016 which 

saw a substantial rebaseline exercise carried out by the 

DNOs to realign their RIIO-ED1 regulatory targets with 

OFGEM. In 2017, CNAIM v1.1 was published for the 

amendment of certain modelling parameters. This remains 

the current version at the time of writing. 

 

CNAIM Implementation Challenges and Best 

Practices 

There are two key implementation challenges for CNAIM. 

The following section provides the details of each 

challenge and best practices available to overcome them. 

The two key challenges are: 

1. System and process integration 

2. Input data quality 

 

System and Process Integration 

Depending on the complexity of the asset class, CNAIM 

models require from 17 (Pressurised Cable) to 46 (132kV 

Transformer) input parameters which need to be sourced 

from different enterprise systems, such as EAM, ERP, 

GIS, Historians, DMS, just to name a few. Each DNO has 

a different levels of system association and integration 

maturity. Where source systems were relatively 

independent and lacked association, extra efforts were 

required to carry out data the relevant Extract, Transform 

and Load (ETL) processes across systems. 

 

When implementing ETL process, it is recommended to: 

1. Carry out an in-depth data analysis prior to the 

ETL design 

2. Document the ETL requirements and rules 

3. Design for scalability to ensure the proposed 

solution is scalable with business growth 
 
Input Data Quality 

Quality of data has always been a key factor impacting the 

accuracy and reliability of any modelling tool. Typically, 

network operators pay significant attention to high value 

assets such as 132kV transformers, but less so towards low 

value, high volume assets such as wood poles and LV link 

boxes. 

 

The first step in ensuring high input data quality is to 

establish data quality measures. There are three main data 

quality measures used to monitor CNAIM data input 

quality, namely: Completeness, Accuracy and Timeliness. 

Completeness measures the ratio of the number of 

populated data fields to all data fields. Accuracy is based 

on the score difference between internal inspector’s asset 

condition evaluations and asset condition evaluations 

undertaken by an independent consultant. Timeliness 

measures the timeliness of asset inspections against the 

inspection frequencies defined in DNO’s Inspection and 

Maintenance Schedule. 

 

DNOs are also required to develop a data quality 

improvement plan. In the GB, as documented in the 

DNOs’ licence condition 51, an Information Gathering 

Plan [4] shall be defined by each DNO licensee to ensure 

appropriate information is made available to the CNAIM 

models.  

GLOBAL ADOPTION 

Many global distribution operators (e.g. in Australia and 
India) had already adopted condition-based risk 
management approaches prior to the development of 
CNAIM. In many cases this was due to the success of EA 
Technologies’ Condition-Based Risk Management 
(CBRM) methodology. 
 
What makes CNAIM different is the common approach 
across multiple utilities as opposed to the use of a specific 
risk methodology tailored to each individual network. In 
Europe, a number of national regulatory bodies are looking 
at the OFGEM regulation and are taking steps to 
implement similar requirements as part of their regulatory 
frameworks. For example: 

• Northern Ireland Electricity (NIE) Networks 

participated in the CNAIM development despite not 

being regulated by OFGEM. However, NIE 

Networks and the Utility Regulator, Northern 

Ireland are now looking at adopting methodologies 

aligned to the principles of CNIAM in forth-coming 

regulatory periods. NIE Networks will then be able 

to benchmark themselves against the GB DNOs 

with who they share a number of network features 

[5]. 
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• Danish utilities and the Danish Regulator are 

adapting the CNAIM methodology for their local 

market. 

Naturally the CNAIM methodology has been designed 
around the GB networks. Other regions may need to adapt 
the framework to support different network configurations 
(e.g. different voltages) and additional or adjusted input 
parameters due to the specific environment of the network. 

ASSET INVESTMENT PLANNING 

CNAIM and related asset risk modelling methodologies 

are an important step towards greater consistency in risk 

mitigation and investment planning. However, they do not 

address the full scope of analysis required to make the 

highest value investment decisions. A number of 

opportunities exist for network operators to further 

imporve:  

• A Value-Driven Approach: CNAIM is a risk-based 

rather than a value-based methodology. In 

accordance with ISO55001 and in addition to 

evaluating mitigated risk, network operators need to 

consider all benefits associated with investments 

that drive value to the organisation (e.g. financial 

efficiency benefits, operations and maintenance 

savings, increase in employee engagement).  

• Coverage of the Whole Investment Plan: CNAIM is 

focused on sustainment interventions on existing 

assets and provides details of the post-investment 

risk position for predefined replacement or 

refurbishment interventions. 

 
Figure 3: Totex Investment Portfolio 

Risk-driven asset investments typically represent 

<50% of the total investment portfolio for a utility. 

In addition, network organisations need to value: 

o Interventions on remaining network assets. 

The scope of CNAIM is limited to just 25 asset 

classes and whilst these make up the majority 

of investment-related spend, DNOs still need a 

method to value investments across all asset 

classes within the asset base. 

o Development projects such as load or customer 

driven projects. 

o Non-network investments such as fleet, 

facilities, or IT. 

These opportunities can be realised through the 

implementation of a broader Value Framework for 

decision making. Such a framework allows for the 

evaluation and optimisation of the full range of 

interventions in an investment portfolio.  
 

Value Framework 

A Value Framework is a best practice that will help ensure 

the assessment of value is comprehensive, repeatable, and 

aligned to the strategic priorities of the organization. The 

Value Framework encapsulates and describes everything 

that supports a company’s objectives providing a line of 

sight to all of the Value Measures that are relevant to the 

organization as well as the Value Models used to calculate 

those measures. It aligns the expertise of engineering, 

finance and risk management to provide a basis for 

evaluation and optimisation that can be used across the 

entire organisation.  

 
Figure 4:  Components of a Value Framework 

For example, a substation improvement project may:  

• mitigate the monetised asset risk calculated using 

CNAIM models;  

• mitigate a substation flooding risk which is tracked 

as a regulatory output; and 

• bring a financial benefit of reduced maintenance.  

 

All of these benefits deliver value to the business and 

should be taken into account when evaluating the merit of 

this project and assessing its importance relative to other 

potential investments. CNAIM is therefore a vital 

component of the Value Framework but it is most powerful 

when used in conjunction with additional value 

assessments. 

. 

Having developed a Value Framework, organisations are 

able to carry out powerful portfolio optimisations of 

candidate interventions to maximise its value for a given 

set of constraints. What-if analyses allow organisations to 

consider the required investment levels for different 

combinations of constraints or other targets. Constraints 
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can be financial, resource-based or driven by any of the 

Value Measures within the Value Framework. Because 

resources are often shared across the investment portfolios, 

optimising over the top-level portfolio avoids developing 

a CNAIM/risk-driven sustainment plan that cannot be 

delivered due to organisation-wide workforce constraints.  

Case Study 

[awaiting client input – to be presented in Madrid] 

Benefits 

By evolving the CNAIM into a broader Value Framework, 

network operators can deliver significant benefits and 

identify opportunities for higher performance. These 

benefits include: 

• Improved investment evaluation: 

by implementing a Value Framework, utilities 

regularly find they can immediately save 2%-5% 

of their capital plan by rapidly identifying and 

discarding or deferring investments that are 

shown to have negative net value. [6] 

• Developing higher value plans:  

with all investments evaluated using a common 

Value Framework and a single source of 

investment data and portfolio constraints, 

research shows that when compared to traditional 

prioritisation, mathematical optimisation of the 

investment plan achieves 7% to 20% more value. 

[7] 

 

Moreover having a single source of investment planning 

data creates significant process efficiencies. Investment 

planners and portfolio analysts can spend more time 

analysing various what-if scenarios than repeatedly 

entering and converting investment data from one system 

to another.  

CONCLUSION 

This paper aims to present the CNAIM methodology and 

discuss implementation considerations of both CNAIM 

itself and the broader investment planning processes. The 

authors hope to see continued maturity development 

among global DNOs in the years to come to take advantage 

of the significant benefits on offer. 
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