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Abstract: The liberalisation process of the European 

electricity market has faced electricity suppliers with 

the challenge of implementing Asset Management. 

Some Asset Management functions seem to be part of 

an appropriate strategy to improve the asset 

performance. Asset related topics have been object of 

debate during the last years. Kelag, an Austrian utility, 

has started to implement an integrated Asset 

Management. This paper deals with basic and future 

requirements of Asset Management as well as 

resulting conclusions for internal processes, especially 

in the field of maintenance. All departments of the 

company are affected in a different way, specific 

methods and tools will be necessary and have to be 

developed. The implementation of an Asset 

Management also has to fulfil specific requirements, 

especially the compatibility with existing management 

procedures (process automation, operation, 

maintenance). An approach to Asset Management and 

first experiences are described. 

1. Introduction

The competition position in the liberalised electricity 

market in Europe does not only affect the potentially 

competitive market areas (generation market, 

wholesales market, supply market) but also influences 

on increasing scale network companies. Although the 

distribution network does not participate active in the 

classical competition as a "natural" monopoly, 

however, it is exposed to high pressure of costs due to 

demands by regulation authority or benchmarks with 

other distribution networks. To fulfil the tasks, at 

present the network companies in Austria are entitled 

to get a settlement of their costs as well as a market 

conform return on investment (refund of full costs). 

 In future the network companies must guarantee 

the operation of their networks by means of 

benchmarked distribution tariffs and have to fulfil the 

requirements and expectations of all customers (power 

generation, industry, wholesale market, domestic 

customer). On account of the general legal and social-

economic conditions and due to the fact that no great 

innovations in the electric energy distribution and 

transmission system will be expected within the next 

years, as well as a growth in turnover can be 

exclusively achieved by takeover or merger, the 

emphasis of the entrepreneurial strategy of network 

companies is the implementation of a consistent and 

sustainable cost cutting program. This also 

corresponds to the demand of the regulation authority, 

that in addition to an organisational resp. structural 

unbundling of suppliers more transparency of 

expenses and raised efficiency is required. 

Many electricity suppliers have already introduced 

and/or carried out concrete measures in the last years, 

e.g. automatization measures, reductions of expenses 

of external deliveries and services, organisational and 

structural measures, personnel cutback or reductions 

of investment and maintenance costs. Fig. 1 shows in 

an exemplary way how investment costs have been 

reduced (30 representative german suppliers)[1]. 

For continual, successful positioning in 

competition it is now necessary to identify potentials 

for rationalisation and to realise them in own systems 

and organisational units. In this case, the enterprises 

operate in an area of conflict between efficiency, 

quality of supply and safety regulations. For all 

mentioned criteria, an appropriate level must be 

achieved in future. Today, profitability is regarded as 

the most important criteria. Reliability and safety 

aspects move more into the background and are 

required as a minimum.  

Fig. 1:Reduction of investment costs of German suppliers [1]

2. Theory of Asset Management 

In recent years numerous network companies have 

been dealing with the subject "Asset Management" 

respectively "Asset Management model" in different 

ways [2]. The term Asset Management can be defined 

fundamentally as a formal and systematical method 

for administration of the physical assets and represents 

an approach that allows and facilitates an effective and 

optimised employment of the material enterprise 

property. The essential goal of the Asset Management 

is to avoid the subjective and individual decisions 

regarding capital investments. Asset Management 

however is also defined as a method for maximising 
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the investment profits by compliance of particular 

general conditions. 

 The Asset Management model is based 

fundamentally on organisational principles in form of 

a separation between decision and action. The most 

important task of the Asset Management is the 

separation of the functions of the Asset owner, of the 

Asset manager and the Service Provider (figure 2). 

Contractual ties between the organisational functions 

are determined in simplified form, so-called services 

level agreements (SLA). 

Fig. 2: Asset Management 

It has to be considered that the real organisational 

conversion in companies can partially deviate 

considerably. The fundamental tasks and functions of 

the individual business units are described below. 

Basically the Asset owner represents the 

corporation and legal organisational unit. In this 

function he owns the different supply licenses. The 

Asset owner is responsible for the direction of strategy 

in the field of supply; he has clear responsibilities for 

finances, standards of services of the enterprise and 

the fulfilment of the legal duties. The Asset manager´s 

task is to decide and plan capital budget. He is also 

responsible for administration of the network asset in 

a manner to meet all requirements agreed by contract 

with the Asset owner. The Service Providers 

undertake the actual work on the network asset. They 

could cover such factors as maintenance, engineering, 

operations or corporate services.  

The decision for the introduction of Asset 

Management within utilities frequently correlates with 

the liberalisation of the national electricity market. 

Examples of application of the Asset Management can 

be found in Australia, New Zealand, USA and Great 

Britain. The business model of "24seven" (joint 

venture between London Electricity and Eastern 

Electricity) shows exemplary the possible depth of a 

conversion [3]. In recent years an increasing number 

of approaches for Asset Management by network 

companies have been developed in the German-

speaking European area. According to experiences the 

implementation of Asset Management passes different 

stages and requires partially massive changes in the 

traditional organisations and workflows. 

3. Asset Management at KELAG 

The supply area of KELAG extends to approx. 9.500 

km2; in this case, the high-voltage system and the 

medium-voltage networks have a total current circuit 

length of approx. 6.100 km, approx. 11.400 km of low 

voltage network and 6.600 of 20-/0,4-kV-transformer 

stations. 

Based on the current new legal tasks and 

obligations for network companies in Austria, 

KELAG is forced to adjust its business structures and 

processes continuously. Considering available 

demands by the regulation authority, the study of 

relevant literature as well as the discussions with 

universities, an internal project group has defined the 

future key functions for a network company. Based on 

this, core processes have been identified and a new 

organisational structure has been determined that 

corresponds to the principle of an Asset Management 

model for this business unit. Figure 3 fundamentally 

represents this organisation and describes the most 

important tasks of the individual organisational 

departments.  

Fig. 3: Structure and functions of the distribution unit

In a first step KELAG has performed comprehensive 

investigations for the technical and economical 

evaluation of its electric distribution network in co-

operation with national and international experts 

(RWTH Aachen, TU Graz). In these studies the actual 

conditions of the network with regard to supply 

quality, the operation and maintenance strategy as 

well as the corresponding expenditure have been 

compared with other suppliers. Based on this 

knowledge KELAG has been able to identify and 

realise some cost savings. The investigations have 

shown that the KELAG distribution network is 

positioned in the upper field with regard to the 

expenditure/benefit ratio [4-7]. The process 

benchmarking in the field of maintenance has revealed 

some new aspects of alternative maintenance 

strategies and further cost savings.  

KELAG also has started to determine new basic 

planning principles for the network. These principles 

have to consider the superior concepts of network 

design in all different layers of the network in 
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compliance with the intended supply reliability. In 

many cases the new regulation has led to a change of 

resources as well as of working methods and 

processes.  

Asset Management is a current process of the 

procurement, the operation and reinvestment of plant 

components, to optimise their future economic benefit 

and to minimise the risks combined with life cycle 

costs.

During the evolution of such concepts, it is 

necessary to register the entire life cycle of 

components at the beginning to induce an overall 

optimisation. This requires to collect relevant 

information of selected components and these data 

will be used for the appropriate maintenance 

management.  

With the transparent representation of the 

processes concerning establishment, operation and 

maintenance, it is possible to carry out a monetary 

evaluation of the individual processes. These data are 

the basis for the representation of cost structures and 

finally the location of saving potentials. The practical 

experience shows that saving potentials are often 

concealed in fields which can not be localised without 

critical questioning by third parties. In this case, the 

legal limiting conditions have to be considered. The 

measure of the efficient conversion of new strategies 

and its longer-term effect on the network  user as "end 

user" is supply reliability. Therefore future concepts 

will depend essentially on such demands and the 

results of the current network benchmarking projects. 

The strategic maintenance management must 

define the frame with the maintenance goals and carry 

out a resource-oriented maintenance. The operational 

and functional  maintenance management has to 

consider aspects of time, quality, expenses and safety.  

According to new general conditions, the  

implementation of "alternative strategies" with an 

increasing orientation to risk management are taken 

into consideration more and more. These new 

strategies could relate to equipments or to systems 

(predictive,  reliability- and risk oriented). It is 

important that Asset Management gets suitable tools 

to determine all relevant required data (IT-

supplementary) for the respective strategy. The 

requirements for the individual strategies are shown in 

table 1. It also demonstrates the different maintenance 

activities (inspection, service, repair, renewal) 

according to strategy. 

It has to be considered that maintenance is not 

managed in a freed manner by questions of network 

planning. New planning strategies resp. basic 

principles are often applied with the goal of an 

optimisation of the network structures and can lead to 

considerable cost savings in the form of reduced 

investments and renewal and future maintenance 

expenditure.  

Table 1: Inspection, maintenance and repair in the case of different 

maintenance strategies 

 inspection servicing repair renewal 

time-based in accordance 
with  
interval 

in accordance 
with  
interval  

in case of 
outage 

in accordance 
with interval 

corrective - - in case of 
outage  

in case of 
outage 

condition-
based 

cyclical or 
continuous 
(monitoring) 

in accordance 
with condition 

in case of 
outage  

in accordance 
with condition 

predictive cyclical or 
continuously 
(monitoring) 

in accordance 
with condition 
and importance 

in case of 
outage  

in accordance 
with condition 
and importance 

reliability-
centred 

strategies overall concept considering net reliability               
(importance of the grid component with regard to system reliability) 

risk-based cyclical or 
continuous 
(monitoring) 

in accordance 
with condition, 
importance, 
extent of 
damages and 
outage risk 

in case of 
outage  

in accordance 
with condition, 
importance, 
extent of 
damages and 
outage risk 

The maintenance activities of 0,4-kV low voltage 

overhead lines represent an essential factor in costs. In 

case of KELAG, the age structure of 0,4-kV overhead 

lines is represented in figure 5 for instance and 

clarifies the necessity of a long-term maintenance 

strategy.

Fig. 4: Age structure of low voltage overhead lines

The risk management of the distribution unit is linked 

to the risk management of the utility. The greatest risk 

potentials in electricity network are on the one hand 

the occurrence of large accidents caused by tempest or 

technical defects and on the other hand the decisions 

of the regulation authority. A foresighted risk concept 

according to future demands of the regulation 

authority is difficult at present, especially since the 

regulation system offers no entrepreneurial incentive. 

Generally risks occur in the environment of the 

enterprise or within the enterprise and therefore, risks 

are also distinguished according to external 

(economical, political, technical and legal) and 

internal ones (abilities, activities, aims) [8]. 
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Technical controlling has the task to co-ordinate 

the money and power movements within the Asset 

Management model in a profitable way. The operating 

result of the network company is determined 

essentially by regulated tariffs, which reflect indirectly 

a market oriented behaviour by means of 

benchmarking processes, as well as the ordered target 

of the Asset owner. 

In addition to the previous strongly financially 

oriented reports for budget it is necessary to integrate 

more additional technical information in future 

management reports. Essential points of technical 

documentation (without claim to completeness) would 

be the system condition,  availability of components 

and the reliability of networks, operational events, 

representation of actual failure statistics, power quality 

and internal/external benchmarks. 

In the case of integrated documentation for an 

Asset Management all previous reports, all electronic 

files and all textual, tabular and graphic databases 

have to be combined and prepared reasonably. A lot of 

reports already exist, but there is still a lot to improve. 

KELAG intends to proceed after the 80%/ 20%- rule 

so that the essential aspects must be available at 

reports at first. All special inquiries and special 

evaluations have to be critically proved by a cost/ 

benefit analysis. 

Information technology and the connection of 

existing and future databases and information sources 

play an essential role during the successful 

implementation of an Asset Management. It is less the 

development of only one powerful database, but more 

the intelligent combination and realisation of 

interfaces between different information systems. 

(virtual data turntable or Asset database). 

At present Kelag elaborates the basics for such a 

comprehensive communications system where the 

complexity of the orders requires a long period of 

time. The so-called Asset database associates 

essentially information from Energy management 

system, planning systems (load flow calculations), 

maintenance systems, financial information systems 

(SAP) as well as geographical information systems. 

The major goal during the realisation represents 

the effort of standardised databases and standardised 

interfaces, to hold both investment expenses and 

operating and maintenance costs as low as possible. In 

this case, avoidance of redundant data maintenance 

and care is a most supreme premise. 

A further general condition represents the 

fundamental standardisation of information registered 

not automatically and the fabrication and 

documentation. Such information systems form the 

precondition for the effective application of a system 

status evaluation or of a risk analysis. 

4. Summary

The liberalisation of the electricity market has led to 

an enormous pressure of costs. So distribution 

companies are forced to realise further cost saving 

potentials. The Asset Management model provides 

economic advantages for enterprises by separating 

strategic renewal and maintenance decisions 

(according to the specifications of the Asset owner) on 

the one hand and the functional network operation 

management and maintenance on the other hand. 

KELAG participated at several benchmarking projects 

for recording the actual state. The results have 

revealed some new aspects of alternative maintenance 

strategies and further cost savings. The KELAG 

distribution network unit has introduced a new 

organisational structure in fall 2002. The following 

necessary steps of realisation are in full process: 

• standardisation of the operational equipment, 

determination of basic planning principles  

• Asset Management agreements between planning 

and organisational units 

• the introduction of a risk management 

• the introduction of a technical controlling 

• the use of modern information technology for the 

connection of existing databases 
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