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1 Summary

Waterworks companies are established to supply consumers with potable/industrial water. The end point of the supply process is the sale of water to the satisfaction of consumers. The collected water sales revenues cover the expenses of operation, fault clearance and maintenance of the equipment. The same funds are used to finance the necessary capital expenditure projects too. Figure 1. illustrates the main water supply process which has two main components: water production and water distribution.

The extent of elaboration and construction of a waterworks company is defined by the water demand in time and place. 
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Table 1‑1
Apart from the technical operation, which is reflected in the main process, a company should also have support processes. Such a support process or element is information technology (IT). The large size and complexity of water supply systems and the strict requirements towards them demand the use of information technology. Companies which use information technology as a strategic element are on the right track but they must never forget about the core business of the company. Therefore information technology is a very effective tool which needs and should be used in order to achieve the business goals.

Competitive services can only be developed if the right balance can be found between the consumer demand and financial options. Information technology plays a decisive role in achieving overall efficiency. It supports objective performance measurement and tries to optimize the processes as much as possible.

Information technology tools have been used in the area of water supply for over ten years. Earlier computer technology involved only some programming tasks. These days we talk about general applications. As time has passed various information systems have been developed. The various systems support various processes and tasks. It is right to talk about applications, i.e. look at the problem from the aspect of tasks. We should not focus on technical programming solutions but should talk about the objectives, tasks to be solved and results to be achieved or results that have been achieved. In this context information technology is only a tool, but it is a very useful tool.  

On the basis of international practice the following main task categories can be distinguished in a water supply company:
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Table 1‑2
It is not at all sure that this classification is the only right classification. However, it is a fact that this classification is the result of international experience collected in time. Naturally, the abbreviations of the figure and their relationship need to be explained. The abbreviations mean the following generally accepted international terms :

	Task category
	English terminology
	Hungarian equivalent terminology

	AM/FM GIS
	Automatic Mapping / Facilities Management

Geographic Information System
	Térinformatika

	NC
	Network Calculation
	Hálózatszámítás

	SCADA
	Supervisory Control and Data Acquisition
	Technológia folyamatirányítás

	LIS
	Laboratory Information System
	Laboratóriumi vízminőség

	CIS
	Customer Information System
	Fogyasztói kapcsolatok

	WMS
	Work Management System (workflow)
	Munkafolyamatok szervezése

	ERP
	Enterprise Resource Planning
	Vállalati erőforrás tervezés

	Office
	Office
	Irodatechnika

	BP
	Business Processes
	Üzleti folyamatok


Table 1‑3
Although for information technology purposes the various task categories differ from each other, they all support water supply. They might cover a clearly identified aspect, and there may also be an overlap between them. They might have a completely different structure, but the majority of them use terms which are similar to, or identical with, the others. The common terms and concepts create a link between them. They include the so called  business processes with the help of which the system segments form one single system. The issues of system integration represent one of the most exciting tasks these days. We might talk about simple information exchange, joint application of standard concepts, connecting lines between particular tasks in the figure, but the relationship may also be a lot closer. The figure illustrates it with an overlap.

Using the language of information technology, the individual tasks are reflected in programs and program packages. The programs do not only carry the features of the time when they were developed, but also indicate the specific features of the company using them. 

The following table summarizes the applications used by Fővárosi Vízművek Rt. 

	Task category
	Program name
	Full definition

	AM/FM GIS
	MIR
	Műszaki Információs Rendszer /Technical Information System/

	NC
	Piccolo (Safege),  WaterCad (Heasted)
	Hálózatszámítás /Network Calculation/

	SCADA
	ÉÜIR

FER

DÜIR
	Északi Üzemirányító Rendszer /Northern Operation Control System/

Folyamatellenőrző Rendszer /Process Control System/

Déli Üzemirányító Rendszer /Southern Operation Control System/

	LIS
	Labvízmin
	Laboratóriumi vízminőség /Laboratory Water Quality/

	CIS
	VIFO
	Vízfogyasztási Rendszer /Water Consumption System/

	WMS
	MFNYR
	Munkafelvételi és Nyilvántartó Rendszer /Job Identification and Registration System/ 

	ERP
	SAP R/3
	Systeme, Anwedungen, Produkte

Systems, Applications, Products

	Office
	Word, Powerpoint, Excel, Acces, Outlook 
	Eg.: Microsoft package


Table 1‑4
The above thoughts can also be considered as the start of an evolutionary process. 

Figure 1-2. identifies four development phases. 


[image: image3.wmf] 

Information technology

 

Corporate communications architecture

 

Utility communications architecture

 

Common ind.

 

environment

 

Corporate efficiency and performance

 

Time

 

Regulation and 

 

supervision of

 

business processes

 

Integ

ration of

 

information 

systems

 

Integration 

 

between

 

utilities

 

Retaining

 

regional ecological

 

efficiency

 

Shared 

 

data

 

Shared 

 

business 

goals

 

Shared

 

resources

 

Independent

 

information

 

systems

 

We are here now

 


Table 1‑5
The first two phases interpret IT within the company. The further steps involve integration between utilities and closer regional co-operation. Looking at the time axle, we are not even half way but, judging on the basis of the rapid IT development, the outlined vision will come true in the near future.

In fact these are not absolutely new ideas. There are towns all over the world where the companies providing services on the basis of the so called „Stadtwerke” model already have a kind of a holding company. The common business objectives can be identified for the purposes of the individual towns. There are also examples for common industrial environment. Let us just think of centralized utility records. There have been such initiatives in Budapest too but, mainly as a result of manual technology, these records were not suitable for use as they were not up-to-date. As IT develops, we can hope for this earlier dream to come true.

Of the numerous information systems indicated in the introduction, we shall now describe only two, the Workflow Management System (WMS) and Enterprise Resource Planning (ERP), including also the problems of integration.

2 Workflow Management System (WMS)

There may be several definitions and classifications for processes:

· The quality assurance system (ISO) related to utility companies primarily distinguishes between main and supporting processes. In accordance with this classification, which indicates some hierarchy, the main processes must serve the objective of the enterprise (which is water supply in our case in accordance with Figure 1.1, while the supporting processes must promote the ideal operation of the main process. Compliance with the regulations included in the quality manual and job descriptions guarantees the quality objectives of operation. Quality certification takes place on a very strict procedure and it must be repeated at regular intervals.

· In accordance with the terminology introduced by SAP the operation of the company cannot be structured or modeled on the basis of the very complex relationship between the business and administration processes. In the integration corporate management systems, the business and administration processes are of equal importance, and their functions relate to each other forming a chain. The description of business and administration processes can be found in various regulations.

Below we shall describe work processes, which should be supported with IT tools because of their significance and their large number. The importance could be due to the fact that monitoring the subsequent phases is absolutely necessary in order to establish liability, or measure the time required for the process. It could also be important to develop a workflow system, if the expenditure is large. Most probably, it is not worth using IT tools definitely if there are only a few hundred transactions a year, but in the case of 50,000 transactions a year, it is a must.

FVM Rt. uses IT tools to monitor its work processes. The MFNYR system has been developed because of the reasons outlined above.

1.1. Development phases

The workflow, which is now closely integrated to SAP, has been developed in several stages.

	Development stage
	Year
	Main features
	Computer support

	Idea
	1984
	Dispatcher’s notes
	---

	HIBNYI
	1988
	5 workstations
	TPAi Quadro

	HFNYR
	1992
	Integration of external network branches
	VAX

	MFNYR
	1996
	Settlement of materials and performance with SAP
	ALPHA


Table 2‑1
The idea was born as a result of constraints. Since its establishment, the central dispatching service has continuously dealt with, and is dealing with complaints from the population. At the beginning, the reports were recorded in the dispatcher’s notes. Obviously, the records could only be made in these notes one after the other. On the basis of the number of daily reports and the changing shifts, it took a long time to find the preceding events for a particular issue. Therefore, in order to increase the speed of identifying the background and previous information, each topic was also recorded in an ABC register. The automation of this dispatcher’s notes was the basic idea, and the need to escape from the parallel registration generated the need to find a better solution.

HIBNYI (Error register) was the first IT application in this field. At that time, there were only hardware restrictions in the implementation of the much wider idea. The performance of the TPAi Quadro small computer, representing the machine support, was enough only to drive five workstations. Due to lack of data transmission lines, it was not possible to reach the branch offices at a long-distance yet.

During the development of the MFNYR system (Error recording and registration system), the hardware no longer represented any limitation. All phases of the network activities on public areas could be monitored, and responsibilities could also be allocated quote clearly. With this statistical analysis became possible, and a solution was find to archive the data too.

With the appearance of SAP, the further development was related to MFNYR (Job recording and registration system). In addition to the accounting of work performance, the registration of material consumption was also an important requirement. In order to provide a fully comprehensive coverage, MFNYR follows not only the work taking place in the network, but also at water technology facilities. Among the types of activities, the system is not limited to the fault clearance activities only, but it also supports maintenance, operation and capital investment activities.

1.2. MFNYR functionality

MFNYR is an event-controlled system, the core element of which is a job ordered by someone and performed by someone. The elementary records of its database contain reported faults, and the tasks included in the company’s maintenance and capital investment plan. Both the work and its automated monitoring take place in real time. The information stated on the job sheet is not only used for statistical purposes, but also represent the basis for cost accounting. Consequently, MFNYR has the following main functions: 
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Table 2‑2
2.1.1 Customer service surface

The customer service is located at the beginning of the process, and it only appears whenever errors are reported in the network. The network maintenance and capital investment jobs are generated by the plans, and the work is not recorded on the basis of reports from consumers. All types of jobs taking place in waterworks facilities are launched from within the company.

All consumer reports, which are not related to water bills, are registered in MFNYR by the Dispatching Service. The following figure illustrates that in a given area (Szentendre Island, Budapest + agglomeration, Csepel Island) there is only one organization which is authorized to enter a certain type of job sheet into the system.
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Table 2‑3
A job sheet is generated from each complaint related to water leakage, inadequacy of water supply and water quality.

The majority of reports are made on the telephone. Therefore, the speed of computer support is very important. While the dispatcher talks to the consumer, he retrieves the information concerning the status of the job from the screen. The Dispatching Service is on duty all the time, and therefore the required operation of the computer system is also 24 hours a day.

2.1.2 Process monitoring (workflow)

In the city, the public areas are disturbed if the various utility companies, including FVM Rt., regularly opens the road due to various reasons. Since 1999, there has been a so-called area utilization fee, the clear objective of which is to force companies to complete their work faster. Cost reduction is a general requirement, and because of that, it is absolutely necessary to measure and monitor the time spent on a particular job. In order to meet this requirement, the following times must be indicated in MFNYR: 

	Times
	Flag
	Range on the job sheet
	Time generation

	Recorded
	T1
	Job recording 
	Automated 

	Investigated
	T2
	Job recording 
	Automated 

	End of job recording

Forwarded 1
	T3
	Job recording 
	Automated 

	Work started
	T4
	Work in the network
	Automated

	End of work

Forwarded 2
	T5
	Work in the network
	Automated

	Reconstruction ordered (started)
	T6
	Road surface reconstruction
	Automated

	Reconstruction completed

Closed 3
	T7
	Road surface reconstruction
	Automated


Table 2‑4
The computers automatically record these several times during the specific phases of the work. This supports the online synchronization between work and monitoring.

On the time scale, the various times cut out different intervals. The length of these intervals is established by deducting the dates. The following times required for particular types of work are automatically calculated by the system, and the system also generates a statistical average figure.
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Table 2‑5
T3 – T1

time required for taking on jobs

T5 – T1

investigation + demolition + fitting

T7 – T1

total time required for the job

T7 – T4

open ditch 

T5 – T4

work on the network

T7 – T6

road surface reconstruction

T4 – T3

dead time at the start of work on the network

T6  - T5

dead time at the start of road surface reconstruction

The measurement unit of calculated differences:  days

The list of jobs outside the limit values (for example, repairs lasting more than 30 days), in which managers are interested, can always be requested from the system.

The responsibility for the completion of the individual phases is very important too. Filling in the fields containing names is mandatory, because it is not possible to move on in the system unless the names are filled.

In the case of work performed in company facilities, the duration of the work does not have a direct penalizing cost impact. In such cases, monitoring the work phases is more aimed at compliance with the deadlines.

2.1.3 Generation of SAP input information

Among the functions, perhaps this role has the largest importance. The economic data can be valued really well if they are generated without any subjective elements. Instead of the former comparisons and matching of items, the objective is to define the cost centers from a program in a controlled manner.

	Cost center
	Type
	Defined by

	Requesting unit 
	Organization
	The unit recording the job sheet

	Responsible party 
	Organization
	The regionally competent organization unit 

(mostly identical with the unit providing the performance)

	Completing unit
	Organization
	The organization unit performing the work

	Receiving unit 
	Settlement
	Its generation is different on the basis of the type of the job sheet


Table 2‑6
The cost centers in the organization are identified and defined with the system login. The settlement cost centers are generated in the following way in the case of the various types of job sheets.

	Type of 
	
	Form of settlement cost center 

	job sheet
	mark
	

	Network
	V
	Vzzkk, in which zz=zone number, kk=district number

	Facility
	L
	Liooo, in whichi=type number, ooo=facility identifier

	Cable
	K
	Kzzkk, in which zz=zone number, kk=district number

	Water quality
	M
	Subject to the sampling site: Vzzkk, Liooo

	Water meter replacement
	O
	Vzzkk, in which zz=zone number, kk=district number


Table 2‑7
Another very important identifier for settlement is the type of activity. On the MFNYR side, the type of activity is used for statistical purposes, but the activity type also defines the types of materials which can be accounted to the job, limits the number of working hours, and the extent to which machines and transportation vehicles can be used. Consequently, the activity type is a very important indicator for the follow-up audits. It becomes even more important if we use it as a tool to create order groups in SAP_CO module, used for the registration of expenses. The development of the CO model on the basis of such principles proved to be very effective, because as a result of the continuous comparison of natural data and expenditure, the expenses have been spectacularly reduced.

3 Resource management (ERP)

Resource management can also be interpreted as part of the management science. As the most important component in corporate management, the following specific features should be identified:

· There must be an objective (the objective of the system or organization.)

· There should be a device, which is suitable to measure the output of the process (taking place in operation) in which the achievement of the objective can be expressed.

· The impact of potential intervention should be predicted.

· Any deviation from the objective could be eliminated.

If these conditions exist, the regulations ensure the proper operation of the system. The tasks to be performed within the framework of regulations, the most important elements of the so-called regulatory circle are the following:

· preliminary assumption of the results of decisions in the form of performance values,

· collection of information on the actual performance,

· comparison of the actual and projected performance,

· in the event of inadequate performance, a decision-making process and adjustments in the consequences.

Using a different definition, resource management involves all the tasks, which coordinate, supervise and optimize the operation and economic processes of a company.

In the case of a large and complicated company, we cannot solve these tasks without sufficient information technology support.

· As a potential approach for problem-solving, we can decide on individual development. As a result, we receive a fully customized model with ideal operation. Success significantly depends on the people participating in the development.

· In the meantime, software packages have appeared in the market offering integrated solutions. In such cases, the tasks are performed in the framework of an implementation project, setting the right parameters and the right functions in the system. In almost all cases, the implementation projects are always accompanied with a very thorough review of business processes (BPR: Business Process Reengineering) 

Both alternatives have advantages and drawbacks. In the first case, one definitely should count expect too much special features arising from the unique nature of the solution Each effort for integration also means the definition and writing of individual interfaces. If someone works with information technology, he knows that most of the disputes occur in relation to establishing a bridge, finding a way to communicate between two applications, even if those cases which seems very simple. Although there is extensive international experience related to it, the second alternative still carries a “ready-made” nature, with the intentions of meeting general requirements. On numerous cases, one faces the “take it or leave it” approach. This criticism, of course, is not made by the vendors supplying the software, but it is defined by the users learning their own lesson. One should also know that an integrated solution usually contains a lot of superfluous elements and it could also prove to be a very expensive solution.

Fővárosi Vízművek Rt. selected an integrated solution and, with the partially or fully implemented modules of SAP R/3, the following tasks are supported with information technology:

	Tasks
	Modules
	

	Finances, accounting
	FI
	Financial

	Asset management
	AM
	Asset Management

	Material management, warehouses
	MM
	Material Management

	Managerial accounting, controlling
	CO
	Controlling

	Capital investment management / Projects
	IM/PS
	Investment Management / Project systems

	Maintenance
	PM
	Plant Maintenance

	Human resource management
	HR
	Human Resource

	Utility customer service
	IS-U
	Industry Solution – Utilities


Table 3‑1
The SAP system (Systeme, Anwendungen, Produkte) is a modular program system. With the help of the various modules, the various economic tasks can be supported. Despite its universal nature, it still cannot support several specific processes. In such cases, individual modules can also be integrated. The non-standard modules, requiring separate development and program writing, can be fitted into the “bee cell” figure: 
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Figure 3‑1
Two such special modules have been developed in our company. The preliminary processing of mileage records is made in JM vehicle module, and the work processes are monitored in the MFNYR (Job recording and registration system). Because of its importance, we shall deal with this system later in more detail.

The figure also reflects the SAP approach to integration. The relationship between the various programs will also be described in a different chapter.

Accessibility of different information in the SAP system is subject to authorization. The authorizations can be set both for writing (overwriting data) and reading (access only). Personalized authorizations are important primarily from the aspects of the software supplier. The program package cannot be purchased for a fixed amount, but the price is calculated on the basis of the licenses. 

Considering its basic modules, SAP is a transaction-based system. The individual modules are not suitable for generating information at company level. Although the modules have info tables, the structured information retrieval is a very cumbersome and time consuming task. Very often, it is only possible if someone has a very thorough SAP knowledge.

Below we shall describe a few specific features of the for us interested and implemented modules, and our experience in relation to the implementation, because they either caused us problems, or they proved to be very important

1.3. Management accounting, controlling (CO controlling)

Perhaps the company management functions can be found best in this module. The module covers very diverse areas. If the module is developed well, it active assists the operation of the company.

However, success has some preliminary requirements, without the consistent satisfaction of which no results can be achieved.

· First of all, there is a need for an agreement in the company management committing themselves to carry out all the organization modification needs occurring in relation to the revaluation of the processes at any price. They must commit themselves to subordinate occasional power-based actions to reasonable arguments. It is necessary to introduce market operations in all areas. The application of controlling logic requires clear separation of roles, and also clear separation of the clients and service providers even within the company. A very healthy confrontation of interests is a very important aspect too.

· In the case of technical systems, feedback is received about the operation of the process through the measuring devices. The error-free operation of these devices is only a necessary preliminary requirement for the reliability of information. It is also important that credibility should be inspected regularly in the software too. Without that, the consequences will be faulty. 

The same applies to economic processes. Only controlled input data can be accepted. The approach, according to which information registration is only related to a name is not strict enough. In other words, everyone is responsible for the adequacy of the data entered by him/her. Instead, a method should be used according to which the absolutely necessary factors of analysis (for example, cost center) should be generated by the software. The elimination of subjective elements is very important in order to prevent errors and deliberate mistakes. A program, which is unable to show such signs, cannot be considered useful software for practice. Let us look at one example:

At FVM Rt, the cost centers of the network are specified in a Vzzkk character chain,

      in which
V

indicates the water network,


zz

is the zone number (the place of work in a hydraulic sense)


kk 

is the district number (the place of work in administration sense).

This figure is generated in the preliminary workflow (MFNYR). Where are the constraints in this case? In this system, identification takes place on the basis of the postal address. If the district number, which is part of the postal address, is wrong, the repair team would not be able to find the location. The zone number is taken from the database generated by the digital map belonging to the public areas. If there are several zones at a specific location, the foreman must select from the offered ones, which involves that the matching also takes place, relieving him from deep economic tasks. The posting to CO takes places through an interface, which again excludes subjectivity. The generated data contain very few mistakes.

Earlier, when the cost center was not generated in a controlled fashion, but was specified by the person matching the work site with the relevant information, the post allocation sometimes led to doubtful results.

In summary, the measuring device defining the parameters of the process must be credible, otherwise we reach distorted conclusions based on uncertain input data.

· In controlling, the analysis of data does not mean the comparison of figures, but a lot more. There must be a possibility to compare plan and actual figures, indicators need to be generated, and we should also be able to measure the profitable operation of the individual organization units and the whole company. This requires a controlling model, which bears the signs of the organization, technology and environment. Approaching this issue practically, before the establishment of the structure we must be aware of all the outputs expected from the system, on the basis of which the above questions can be answered and the expectations can be met.

The expenses can be classified according to various aspects. We can also say that they are given various features in a business process.

In the general ledger, expenses are distinguished according to expense types. For the completion of controlling analysis, and monitoring expenses, various cost centers are defined. Beside the organization cost centers, receiving and technical cost centers can also be created. The creation of a model is an iterative process, because if, for example, an organization does not meet the specific principles, at first it needs to be modified, and the cost centers will have to be defined only later.

In the SAP system, the following organization cost center types exist.

Requesting cost center

operating unit ordering the work,

Performing cost center

service providing unit performing the work,

Responsible cost center

service providing unit responsible for the work.

The receiving cost center is a cost center type, in which the technology and environmental features should be taken into account most. In fact, they must be taken into account, and it’s not just should be taken into account. Let us look at the previous example again.

The Vzzkk character chain contains the zone number and district number. From the aspects of operation of the waterworks company, these represent two key features.

Almost all technical parameters are linked to a zone. The water supplied to the network can be measured in zones, the concept of network loss makes sense according to zones, and the digital map is also structured according to zones.

However, our operation is defined economically. The permission to open the road is issued according to different principles in each district, the local government assets are separated according to districts, and the public area utilization fee is also charged according to districts.

Zones and districts are area-type concepts, and finally cover the water supply areas. The size of the zones varies a lot, there are high-pressure and low-pressure zones too. The size of districts is nearly identical. The joint application of the concepts of zones and districts is also good to break down the large zones into smaller units using the number of district. Consequently, we receive sizes which are sensible for calculating the efficiency of expenditure.

On the basis of these advantages, it is not worth entering into disputes according to which zones and districts are not economic concepts, and therefore they should not be used in definitions. These views were present in the initial period too, and they have been put aside as a result of many disputes.

The figure below summarizes the process of generating various cost centers.
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Figure 3‑2
· The different operating units order the job to be performed on the MFNYR job sheets. The service providing units use the same job sheet to account their expenses. In the SAP system, the basic element of the transactions is the order. It seemed absolutely obvious to match the two concepts, i.e. the concept of the job sheet and orders in 1:1. Perhaps this decision involved the most practical results. The job sheets indicate the natural data, and orders contain the expenses. The fact that they can be compared at any time has led to dramatic results. Expenses dropped by approximately 20 %. 

Perhaps the only disadvantage of this decision is that the high number of transactions (approximately. 50,000/year) required larger hardware (storage capacity and performance). The so refined cost measuring technique requires the need for the availability of an archiving technology too.

· The large amount of input data are located at the bottom of the data pyramid. In a good concept, this lowest layer represents the base of several pyramids. The different aggregates, aimed at different purposes, have their peak on the basis of different criteria. These cost collecting peaks represent the starting point for the output which meet the various requirements.

4 System integration

The point “We are here at the moment” of figure 1.1 indicates system integration within the company as the task for today. Two directions of integration have been identified:

· According to the first one, the most suitable special software product is used for the specific tasks, and they are connected to other system elements with numerous interfaces.

· According to the other solution, the use of large integrated systems is the ideal solution.

Both trends have advantages and disadvantages. For a specific company, the right solution is subject to many other factors too. Time is definitely a decisive aspect. We shall not throw out a software product created earlier, which still works properly, just because it has a later version or a replacement. The second option is more advantageous for integration, but the offered, so-called standard solution bears a lot of “ready-made” features. A further disadvantage is the complexity because such software packages intend to meet the requirements of a sugar factory and a water supply company at the same time.

The technical and economic processes of a company take place in time and place. Considering their nature, the different tasks significantly differ from each other:

	Group of tasks
	
	Special feature

	AM/FM GIS
	GIS
	A large amount of data, graphics

	NC
	Network calculations
	Rarely large numeric calculation requirement

	SCADA
	Technologic process control
	Real-time operation, strict availability

	LIS
	Water quality in laboratory
	Smaller database

	CIS
	Consumer relations
	Direct consumer relations + billing (revenues)

	WMS
	Organization of work processes
	Direct consumer relations + cost and performance settlement

	ERP
	Corporate resource planning
	Large machine demand in monthly closure

	Office
	Office
	Multi-user system


Table 4‑1
Each group of tasks practically collects and processes data about the water supply process. The individual segments of the system often define the same concept differently subject to their basic task in operation. For obvious reasons, they look at the process of water supply and its sub-processes from different aspects. For the assessment of the quality of operation of the entire process, a complex analysis is needed. The data generated in the different systems must be comparable. Finding the common denominator requires the integration of systems. Irrespective of whether the link is a loose one or a close one, the identity of the concepts used in the various sub-processes must be required. Of course, it may happen that a new feature needs to be introduced later or replaced somewhere. The details are described in the specific tasks, here we only provide a table including the most important connection creating concepts and their current application.

	
	AM/FM GIS
	NC
	SCADA
	LIS
	CIS
	WMS
	ERP

	zone
	
	
	
	
	
	
	

	district
	
	
	
	
	
	
	

	postal address
	
	
	
	
	
	
	

	facility
	
	
	
	
	
	
	

	consumer category
	
	
	
	
	
	
	

	job types
	
	
	
	
	
	
	

	pipe diameter
	
	
	
	
	
	
	

	pipe material
	
	
	
	
	
	
	


Table 4‑2
During the comparison of technical and economic indicators, their timely relationship is important too. Therefore, attention should be paid to the fact that in the case of sub-processes which are not typically time related, the time line should also be introduced. In most cases, it can be achieved.

It is also practical to organize the operation of the various segments of the system in an autonomous manner, and make arrangements for the connection through well-defined interfaces. This way, we are not forcing any of the functions to make too much compromise.

The integration of the various information systems still requires a catalyzer and a main integrator. Among the systems only that one can apply for this honorary title, which contains most of the concepts which are present in the other systems too.

· CIS definitely cannot apply for this role. Although a utility company must be a consumer-centered company, because of the heavily limited concept of a customer service software package cannot take a leading role in integration.

· For a long time, we thought that the GIS system will take this role. It had a very good chance for that, because some form of the identification of location occur in all tasks:

	
	Task-group
	Identification of location

	AM/FM GIS
	GIS
	

	NC
	Network calculation
	Map model

	SCADA
	Technologic process control
	Identification in the metered range

	LIS
	Water quality in laboratory
	Identification of water quality metering point

	CIS
	Consumer relations
	Identification of consumption site

	WMS
	Organization of work processes
	Identification of the site of the faul

	ERP
	Corporate resource planning
	Cost center, inventory location


Table 4‑3
The GIS systems are graphic systems. Drawing is the most communicative form of information supply. The description of the features of the various elements is contained in structured databases. Access to information is independent from the specific features of the data, it is possible from all sites. In the meantime, it has been clear that GIS could not be a separate option.

Recently, we have tried to identify its role in assisting other systems to more effective operation through its graphic nature. Such direct tasks are included in the systems which involve customer service functions (VIFO, MFNYR). It is also especially advantageous if, starting from specific applications, we can display the map of a given area immediately, which also promotes fast information to the consumers.

· Finally, ERP became the winner, not only because the HUF quantities are included in all systems, but because the corporate management systems rely on ERP systems too.

	
	Task group
	Definition of costs

	AM/FM GIS
	GIS
	Asset registration >>  depreciation

	NC
	Network calculations
	Economic operation >>  operating expenses

	SCADA
	Technologic process control
	Energy consumption >>  energy expenses

	LIS
	Water quality in laboratory
	Water quality inspection >>  inspection fee

	CIS
	Consumer relations
	Water consumption >>  revenues

	WMS
	Organization of work processes
	Material consumption >>  material expenses

	ERP
	Corporate resource planning
	


Table 4‑4
Consequently, our integration model can look like as follows:
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