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ABSTRACT 

ENERVIE Vernetzt, a distribution net operator located in 

North Rhine-Westphalia, faced the challenge to define the 

appropriate level of integration between long-term asset 

management plans over the lifespan and mid-term 

regulation challenges. It is critical for ENERVIE Vernetzt 

to know the impact of regulatory effects of technical long-

term asset plans, e.g. the dependencies between technical 

budget and regulatory revenue cap and capital return. In 

the past both tasks were handled in one tool, what led to 

some functional and handling issues. Based on an analysis 

of the different requirements for regulation and asset 

management the insight was gained to build two separated 

tools, which are closely linked. The required level of 

interaction and data transfer between long-term asset 

plans and mid-term regulation challenges is determined so 

that short-, mid- and long-term planning and decision-

making is supported with transparent information, 

reflecting both technical and financial / regulatory needs 

and restrictions. Handling the different tasks in closely 

linked, but separated tools helps to realize several benefits. 

 

CHALLENGE AND OBJECTIVES 

ENERVIE Group, located in North Rhine-Westphalia, 

provides energy services for electricity, gas and water in 

Germany. ENERVIE´s subsidiary, ENERVIE Vernetzt, 

operates distribution grids for electricity, gas and water in 

Hagen, Lüdenscheid and the surrounding cities. In the 

region around Hagen and Lüdenscheid reside about 

500.000 people, whereas the grid area includes a surface 

of approx. 1.000 km².  

 

To develop sustainable and proven investments and 

maintenance strategies for its infrastructures, ENERVIE 

Vernetzt is, already for many years, applying a strategic 

asset simulation tool [1;2]. The strategic asset simulation 

tool is fully integrated in the asset management processes 

and the IT landscape. It covers not only the technical asset 

management part of the distribution business [3], but also 

the financial and regulatory targets (see figure 1). In the 

daily business it is mandatory for ENERVIE Vernetzt to 

be aware of the regulatory effects to its long-term technical 

asset-plan, e.g. the dependencies between technical budget 

and regulatory revenue cap and capital return within 

different regulatory scenarios (see figure 2). 

 

 

Figure 1: Relevant influences are part of the simulation model 

Whereas the technical asset management has to be able to 

answer common long term-orientated questions such as 

“How does the grid look like in thirty years?” or “Will 

there be an investment lag?” and its impact on technical 

key performance indicators, the regulatory and financial 

department has to be able to handle regulatory 

requirements and restrictions, that will influence the 

development of the revenue cap [4]. The interaction 

between both parts of the business will have an impact on 

the return on investment and therefore will determine 

company's performance and profitability.  

 
Figure 2: Linking asset-plan and regulation/finance facts 

In the past both tasks were handled in the asset simulation 

tool, what led to some functional and handling issues. 
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REQUIREMENTS FOR STRATEGIC ASSET 

MANAGEMENT AND REGULATION  

Numerous changes in regulatory decrees affects the whole 

asset simulation tool and increases time and effort for 

adjustments and alignments. Different timescales of 

updating the necessary data led to expensive and time-

consuming tasks as well as different timescales of using 

the asset tool for short-, mid- and long-term planning and 

decision-making requires being permanently “up-to-date”.  

An analysis of the different requirements for strategic asset 

management and regulation led to the following general 

results: 

• short-/mid-perspective in regulation and long-term 

perspective in strategic asset management. 

• linear behaviour in regulation and dynamic-complex 

behaviour in strategic asset management.  

• simpler methodologies are applied in regulation and 

more complex ones in strategic asset management by 

exercising system dynamics [5,6,7] and evolutionary 

algorithms [8,9,10]. 

• frequent needs of adjustments in regulation and rare 

enhancements in strategic asset management. 

• different timescales of using the different features and 

updating data. 

• focusing on Euro in regulation and quantity of 

measures in strategic asset management. 
 

This had led to the idea of splitting the existing full 

integrated asset tool according to the process, defining an 

appropriate interface and its supporting processes to bring 

the integration of asset management and regulation to the 

next level (see figure 3). 

 
Figure 3: Splitting "fully-integrated asset simulation model” 

The approach of linking technical asset-plans and 

regulation in two integrated tools via an automatic data 

exchange enables ENERVIE Vernetzt to present 

consequences of technical and financial decisions in a 

transparent way, but also helps to identify potential options 

in negotiations and decision-making. 

                                                                                                  

SOLUTION OF INTEGRATING ASSET 

MANAGEMENT AND REGULATION 

Technical long-term asset management and regulatory 

aspects needs to be synchronized to assure an adequate 

technical performance in terms of reliability as well as 

financial performance for stakeholders [2]. Planned 

investment/maintenance measures must be translated into 

financial numbers and the impact on financial/regulatory 

figures in short-, mid- and long-term must be shown.  

This led to the modified approach of splitting the asset 

simulation tool, focusing with the technical asset 

simulation on its technical core and defining an suitable 

level of interaction between both units, passing budget 

series for certain asset types and asset groups – as the result 

of the technical oriented simulation and the input of the 

calculation of the regulatory outcomes in terms of revenue 

cap and profit and loss calculation to the newly created 

“indicator calculation for finance/regulation“ (see figure 

4). The new architecture contains the reduction of targets 

within the existing asset simulation model, being more 

flexible and stream-lined for answering technical 

questions, whereas the “indicator calculation for finance/ 

regulation“ will bring the ability to simulate different 

regulatory scenarios containing the regulatory and 

financial calculations on an appropriate level of detail. 

 
Figure 4: Overview advanced architecture “asset simulation” 

To give the strategic asset management an idea of the 

regulatory outcome of its technical oriented asset-plan, it 

is necessary to define specific key indicators passing back 

from the financial/regulatory indicator calculation to the 

technical side, the technical asset simulation tool. This also 

ensures, that a regulatory orientated input leads to a long-

term asset-plan being technically feasible. In this way, the 

closed loop between asset management and regulation is 

established, giving both sides the opport-unity to perform 

calculations, update data or calculation rules when needed, 

independently from its counterpart. In the next step, the 

technical architecture was used to reduce the asset 

simulation to its technical core. 

 

Strategic Asset Simulation 
Strategic asset simulation is the central planning tool of 

ENERVIE Vernetzt and is fully integrated with the other 

parts of the business (see figure 5). The strategic asset 
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simulation model is based on system dynamics, which is a 

transparent and practice proven method [5,6,7] to 

control complexity and therefore to derive sustainable and 

sound strategic infrastructure policies over the lifecycle. 

The integrated simulation model covers more than 40 asset 

groups for the sectors electricity, gas, water and all 

relevant performance indicators for each asset role 

(allocation of financial resources and targets from 

regulation and commissioning of measures for Asset 

Management; setting of strategic targets, financing/ 

regulatory decisions and balancing company interests for 

Asset Owner; operational planning of measures and state 

evaluation for Asset Service). Based on evolutionary 

optimization methods best technical solutions for the 

infrastructures could be derived [2,8,9,10,11]. 

 
Figure 5: Integrated asset management at Enervie Vernetzt 

In order to achieve to correct level of detail, the strategic 

asset simulation had to be streamlined to reflect the 

technical core. Therefore, additional asset types and asset 

groups, which had been mainly used to cover missing 

financial elements, were removed from the asset tree. 

Also, other corresponding parameters and targets not 

directly related to the technical aspects, but necessary to 

adjust the asset simulation to the given budget and to be 

able to perform a profit and loss calculation and the 

calculation of the revenue cap were taken out of the asset 

simulation model (see figure 6). 

To retain the ability to estimate technical driven decisions 

on financial numbers, certain key performance indicators 

such as imputed interest, imputed tax and revenue cap 

remain in the asset simulation model but will now be filled 

with values coming from the indicator calculation. After 

changing technical parameter values, it is necessary to 

perform a new calculation based on the assumptions within 

the indicator calculation, passing the results back to the 

asset simulation afterwards. This import-/export-process 

needs to be as fast and as easy-to-use as possible. 

As a result, the asset simulation … 

• is now focused on the “technical core” (complex 

financial or regulatory calculations are removed) 

• allows to import financial and regulatory indicators 

from the “indicator calculation for finance/regulation“ 

(e.g. after changing technical parameters and forcing a 

recalculation process) 

 
Figure 6: Changes in the technical asset simulation model  

 

Indicator calculation for finance/regulation 

In parallel an separated application named “indicator 

calculation for finance/regulation“ is created (see figure 7). 

The “indicator calculation for finance/regulation“ is using 

an excel-similar appearance but offering additional 

indicator related functionalities.  

 

Figure 7: Indicator calculation for finance/regulation 

All parameters, targets and indicators are represented in a 

tree-/value-table-view, whereas each line may contain 

imported or calculated values. Calculation rules are 

defined in a special configuration file, offering the ability 

to perform changes when necessary but being protected 

against unwanted or unintentional changes. Separated 

views may be created with a user-defined set of targets. 

The following categories of key performance indicators 

(with several dependent targets) are created within the 
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“indicator calculation for finance/regulation“: 

• Revenue cap  

(including annual and periodic dependencies) 

• Profit and loss 

• Earnings before taxes 

• Detailed capital costs calculation 

 

The “indicator calculation for finance/regulation“… 

• is able to calculate financial and regulatory targets, 

such as allowed revenues, profit and loss and parts of 

the invest budget, that is not simulated / calculated 

within the technical asset simulation 

• can be easily modified to reflect changes in the 

regulatory system.  

• allows to compare different variants 

• offers an integrated view over several sectors 

• is integrated with the existing asset simulation, but can 

also be run standalone 

 

The „indicator calculation for finance/regulation“ has the 

ability to import relevant parameter values via excel, save 

several variations within its database and compare the 

outcome of different scenarios (see figure 8).  

 
Figure 8: Comparison outcome of different scenarios 

Automatic data exchange 
Both components, long-term asset simulation model and 

“indicator calculation for finance/regulation“… 

• shall offer an easy-to-use and efficient exchange of data 

• shall use the same database 

 

Especially the interaction of both components - feeding the 

“indicator calculation for finance/regulation“ to reflect the 

regulatory and financial part of the business while 

investments from the technical asset simulation model are 

passed to the “indicator calculation for finance/regulation“ 

and key performance indicators are passed from the 

“indicator calculation for finance/ regulation“ to the 

technical asset simulation model – was one of the most 

critical factors of success (see figure 9).  

 

 
Figure 9: Automatic data exchange  

 

Calculation of scenarios 
The approach gives ENERVIE Vernetzt the opportunity to 

focus on the calculation of scenarios. Different regulatory 

scenarios such as “Asset sweating from a regulatory point 

of view” or “Reduction of investment lag” can be 

simulated and translated to the necessary steps and 

measures on technical side, getting results for key 

performance indicators such as “quality of supply” or 

“technical risk / percentage of assets beyond technical 

lifetime”. The answer to a question “How does the grid 

look like in thirty years?” can be given now not only from 

a technical point of view but is also enriched with financial 

and regulatory insights (see figure 10). 

 

Figure 10: Calculate scenarios (technical and regulatory view) 
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The following example shows of technical view (budget 

and quality), regulatory view (regulated asset base and 

revenue cap) and financial view (capex and earnings) 

calculated in the separated applications (see figure 11). 

 
Figure 11: Combining technical, regulatory and financial views 

RESULTS 

ENERVIE Vernetzt has successfully implemented and 

established the separated applications technical asset 

simulation model and “indicator calculation for 

finance/regulation“. Several advantages are realized: 

• an appropriate level of interaction and data transfer 

between strategic asset management and regulation has 

been defined 

• the approach assures, that a necessary amount of 

information is passed between the technical, regulatory 

and finance perspectives while the ownership of the 

data as well as different data update cycles is treated 

independently  

• short-, mid- and long-term planning and decision-

making is supported with transparent information 

(regarding technical, financial and regulatory needs) 

• basis to enhance the automated communications 

between asset simulation model and “indicator 

calculation for finance/ regulation“ to be able to use an 

optimization tool to identify superordinate optima 

 

CONCLUSION AND OUTLOOK 

Based on an analysis of the different requirements for 

strategic asset management and regulation an appropriate 

approach of handling the two tasks in two closely linked 

applications is developed. The question “what level of 

detail for necessary calculations is required in which 

application including the appropriate information 

exchange“ has been answered. In a next step ENERVIE 

Vernetzt intends to develop the ability to use an 

optimization approach between the asset simulation model 

and the “indicator calculation for finance/ regulation“ to 

identify superordinate optima within a reasonable amount 

of time. The optimization approach needs to calculate a 

large amount of iterations to determine an optimized result 

according to the given targets and restrictions, therefore 

the exchange of data between the applications needs to be 

as effective as possible to reduce the time to generate 

results.  
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