[image: image9.jpg]‘ 9 Carton of measuring equipment 10.05.2011
Basic information: Characteristics:
Cass: NISKOFREKVENTNI VATMETRI Fropency pmge: 20. 00 MEz
The Name of ME:  Vatmeter tip ELGM1 Aoy s 0252
Inventory aumber: 2828051
Serial number 13120900
Type ETALON
Factory sumber:  ELGM1
Procucer SIEMENS
Year of production: 1979
Staws of ME Aktivaa
The period of ver: 24 mieseci
Date of the next ver: 05.05.2013
Organizational uait: R Elekiroizgrada i odrzavanie Banja Luka
Note:
uz trofazai badarski sto tip ND141, Iskra Krany
Date Worked | Laboratory Rec. number
05052011 | Verifikacia_|Laboratoria za vertfikaciu myeraih wredaga 323311





THE PROCESS OF MEASURING EQUIPMENT MANAGEMENT AND ITS AUTOMATIZATION
Goran Janjić
,  Predrag Nagraisalović
, Zorana Tanasić
, Miroslav Bobrek
, Živko Pejašinović
 
Summary: Organizations that want to have valid data on the characteristics of processes, products and systems, need an efficient and effective management system of measuring equipment throughout all phases of its life cycle. Otherwise, the results of measuring or testing in the system become unreliable, which adversely affects the quality of the product and services, customers’ satisfaction and decision making based on irrelevant data and information. The measuring equipment management is also the requirement of certain standardized management systems (ISO 9001, ISO 14001, ISO 10012, etc.), which obliges organizations that want to certify their management system in relation to given standards, to provide evidence that they manage it in an efficient and effective manner. In the process of measuring equipment management, a great deal of information emerges about its characteristics and status, its exploitation, verification and servicing which makes management process very demanding and complex. An application created for the purpose of automatization and simplifying the process of measuring equipment management is presented in this paper.
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0 INTRODUCTION
One of more important elements of business system management is monitoring and measurement of important characteristics of products, processes and systems. Values of important characteristics in the process of analysis are translated into information that helps management in the process of decision making. Measurement of important characteristics in business system is mainly performed with help of measuring equipment. Quality of information presented to the managers, and consequently the quality of made decisions, depends on the accuracy of the measuring equipment. Also, unreliable information from the measurement process can have negative influence on the quality of the very product and service which causes decrease of customers’ satisfaction. In order to have the results of measurement valid, within business system, there must be effective and efficient system of measuring equipment management through all phases of its life cycle. Necessity of measuring equipment management is recognized even within development of standardized management systems and it is included in the requirements of standards ISO 9001, ISO14001, ISO10012 etc. /1/. Also, the reasons for metrological confirmation, as one of activities of measuring equipment management, are conditioned by ageing and changes that occur on measuring equipment due to outer or inner influences (atmosphere, mechanical impacts, frequent use, etc.). In the process of measuring equipment management a lot of information on characteristics and status of measuring equipment, its exploitation, verification and servicing occurs, which makes management process very demanding and complex /2/. Considering this, in case of complex business systems that are placed in several locations and which have many measuring tools within its business processes, integrated measuring equipment management is almost impossible without its automatization. This paper presents one Web oriented application solution created with a purpose of simplifying the process of management of measuring equipment.     
1. THE PROCESS OF MANAGEMENT OF MEASURING EQUIPMENT
The process model of measuring equipment management (Fig. 1) consists of the following activities:
· Purchase and receiving. The need for new measuring equipment occurs in the process of selection of important measuring characteristics and in the process of technology projecting. When choosing measuring equipment one should look for standard equipment and have in mind the characteristics of the product or process to be measured. Purchased equipment is examined, compared with declared properties in the producer’s documentation and tested for use in the prescribed processes and conditions, after which receiving is performed.  
· Recording and labelling. Recording measuring equipment is performed by opening of Carton of measuring equipment and inserting all prescribed data, which enables its purposeful use, maintaining and metrological confirmation in prescribed intervals. Labelling of measuring equipment is performed by assigning classification, identification and inventory number (according to the adopted labelling system) which are inserted in Carton of measuring equipment, and inventory number is also permanently written in the appro-priate place on the equipment (engraving, permanent sticker, fixing tile, etc.) 
· Exploitation and withdrawal. Exploitation of measuring equipment is performed in a manner that enables preserving metrological and functional characteristics during use and its timely exploitation and withdrawal in case of losing the above mentioned characteristics. 
· Metrological validation of measuring equipment. It is performed by authorized metrological laboratory in prescribed time intervals. Plan of equipment for metrological validation is performed based on the data in Carton of measuring equipment. In the given carton one inserts all performed data changes, and data on performed metrological validation. [3].
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Fig. 1 Decompositional diagram of measuring equipment management
2. APPLICATION DISPLAY
Application is meant to work in network environment (in intranet network). Internet technology and three–layered client/server architecture was used in development of the application. Based on the performed calculations of data quantity, Oracle XE was chosen as the best solution for data storage. Namely, this is a free version of Oracle Database Server with space limitation up to 4 GB for data storage, which satisfies the needs of most of organizational units. The application was created in PHP program language in combination with HTML. Considering the fact that application works in intranet network and allows no access from public network (internet), concept of username and password was chosen as the best for user identity check, whereas one way MD5 algorithm is used for password encrypt. Administrator performs management of user accounts.  
2.1 
Measurement Equipment data records
Measurement Equipment Data and its status records during exploitation are run through the form of Measuring Equipment Records shown on the Fig. 2. Previously, through the Module of Records of Business Elements, measuring equipment had to be given a name, classification and identification number and if necessary important characteristics of the given group of measurement equipment, whilst in this phase every measurement is given inventory number which determines it uniquely, because within one identification number there can be greater number of identical measurement instruments. This form offers possibility of search of inserted data based on serial and inventory number, and name of measuring equipment.
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RECORD OF MEASURING EQUIPMENT

urting Equipment

Serial number| Inentory nuriber The Name o ME =

Weasuring Equipment iventorynum.  Serial number

Kablovska kola-Ispitng mismi sisterm 2a energetske kablove, HOW Gmih NN 870025 A
Strujna Klijedta, GOSSEN METRAWATT NN NN A
Strujna Klijesta, Fluke NN 84805457 A
Strujna Klijesta, Fluke NN 61010.2.032 A
Digialni univerzalni Instrument, GOSSEN METRAWATT NN 330923502 A
Pokretni audiofiekventnl generator, HAGENUK KT 10020807 02208 A
Sistem za dijagnozu stanja kabla, HAGENUK KNT 10020806 104400008 A
Kablovska kola-Ispitna mismi sistem za energetske kablove, HAGENUK KT 100208005 000023 A
Uredaj za ispitivanje zastite UNITEST, Elektrotehna Novi Becej 10024676 1158 A
Uredaj za ispitivanje zastite UNITEST, Elektrotehna Novi Becej 10024675 1156 A
Uredaj za ispitivanje zastite UNITEST, Elektratehna Novi Becej 81442 1038 A
Uredaj za ispitivanje zastite UNITEST, Elektrotehna Novi Becej 81411 1040 A
Instrumentza mjerenjs otpora izolaci, LEM 81418 186506311 A
Ispitn stol za servs zastita, UNIS ELKOS 81437 81113 A
Isnitn stol za servs zastita, UNIS ELKOS 8143 81112 A
Prenssni eferentni standard, ZERA 10083227 03428487 A
Digialni univerzalni Instrument, GOSSEN METRAWATT 10024363 ocore: A
Instrumentza mjerenje napona koraka | dodira, METREL 10024565 040719924 A
Etalonsko brojio, TEBA 81440 oot A
Instrumentza mierenje opora uzemienja, LEM 10024081 4090803045 A

12345>>[Last] [ Add |





Fig. 2 Form for insertion of main data on measuring equipment 
In the same form, Record of Measuring Equipment (only in a different display), for each item of measuring equipment it was made possible to insert its verification data, servicing, debit, termination of debit (Fig. 3). During the insertion of measuring equipment after purchase or entering data on its verification, it is obligatory to enter date of the following verification based on which the application forms a list of measuring equipment whose verification period is due in 15 days in the form of “Sheet 15” (Fig. 4). 
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Carton of measuring equipment
Measuring Equipment Vatmeter tip ELGM1
Invertory number: 2828051
Factory number: ELGM1
Fraducer. SIEMENS
Serial number: 1-3120900
Year of production: 1979
The period of verifcation: 24
Date ofthe nexverfcation: 23.03.2011
Date of expenditure:
Nurnber of expenditure records
Status of measuring equipment: Akiivna
Organizational unit: Odjeljenje za bazdarenjs brojila | ukiopnih satova
Note: wztrofazni bazdarskisto, i ND141, Iskra Kranj

ME debit Verifications Characteristics
Verification/Service

Date ofveriication | Laboratory
05062011 Laboratoria za verifikaciju mjermin Uredaja Banja Luka





Fig. 3 Form for data entering on verification, debit and termination of debit of measuring equipment 
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Fig. 4 Form ''Sheet 15''
In case when organization owns its own measuring equipment verification laboratory (Fig. 5.), verification operation flow is as follows: 
1. operator that runs records gets a warning on measuring equipment that has to be verified on “Sheet 15”,

2. operator sends request through the application to internal measuring equipment verification laboratory and forwards it physically in the internal laboratory,

3. after completion of verification, laboratory man enters data on verification in the application from the laboratory, and confirms that delivered request was completed and at the same time measuring equipment is being physically returned to operator,

4. after receiving measuring equipment, operator enters other important data and closes the request for verification.
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Serial number Jinventory num. [ | The Name orME[ B

Date of the nextverif.  Measuring Equipment inventory num. )

24012011 Instrument za mjsrenje napona koraka | dadira, METREL (. br, 040718924) 10024585
24.01.2011 Analogni univerzalni instrument, Iskra (s. br. NN) NN
24012011 Instrumentza mjerenje opora uzemijena, LEM (s. br. 4090903045) 10024061
25012011 Situjna Kijeéta, Fuke (s.br. 510102032) NN
25.01.2011 Ispitni stol za servis zastita, UNIS ELKOS (s. br. 81113) 81437
31012011 Elektronski sekundomier, CASIO (5. b 12406-02) NN
23.03.2011 Vatrmeter tip ELGM1, SIEMENS (s. br. 1-3129800) 2828051
23.03.2011 Zidni barometar, GDR (s. br. NN) 1403052
23.03.2011 Vatmeter tip ELGM1, H&B (s. br. 95.937869) 2828077
23032011 Uredaj za overu brojia elekticne energije NDOD13, Iskra- Kranj (. br. 300085) 80929
23.03.2011 Vatrmeter tip ELGM1, HEB (s. br. 65.937837) 2829545
23.03.2011 Vatrmeter tip ELGM1, SIEMENS (s. br. 1-3129807) 2827889
23.03.2011 Vatrmeter tip ELGM1, H&B (s. br. 95.937868) 2828069
23.03.2011 Vatrmetertip ELGM1, SIEMENS (s. br. 1-3129911) 2827871
24032011 Sto za spitivanie trofaznih brojila eleKtriéne energile, WS (s. br. 7208-8002/2) 80938
24032011 Stalak za trofazna brojila ND 126, Iskra- Kranj (5. br. 831136) 80928
24032011 Sto za spitivanie trofaznin brojila elektrine enerile, Iskra- Kranj (5. br. 761362) 80918
24032011 Trofazni stabilizator napona ND 350, Iskra- Kranj (s, br. 719997) 90919
30032011 Uredaj za overu uklopnin satova SAVPG0, Mikroelektronika a.d - Banja Luka (5. br. 007) 10021524
31032011 Stalak za trofazna brojla ND 0124, Iskra- Kran (5. br. 6235) NN
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Fig. 5 Display of measuring equipment verification in internal laboratory
In case if measuring equipment verification is performed in external laboratory, person running verification does not have access to application and all data regarding verification are entered by operator (Fig. 6). Work flow of verification in external laboratory is the following:

1. operator that runs records gets on “Sheet 15” a warning on measuring equipment that needs verification,

2. operator fills in a form with data on measuring equipment being sent to verification through application and physically sends it to laboratory that performs verification,

3. after measuring equipment was returned from verification, operator enters other important data on verification and closes request for verification. 
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Fig. 6 Display of measuring equipment verification in external laboratory
2.2 Display of measuring equipment report 
Application offers possibility to generate reports in the form of Portable Document Format (PDF). All information on characteristics and status of measuring equipment, its exploitation, servicing and metrological confirmation can be obtained by creating “Cartoon of measuring equipment” that is in a form of report from the application (Fig. 7).
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Fig. 7 Cartoon of measuring equipment 

Based on entered data on measuring equipment verification and date of next verification, ″Measuring Equipment Verification Plan″ report can be generated (Fig. 8), with review of measuring equipment that needs to be verified in given time.
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Fig. 8 Measuring Equipment Verification Plan 
3. CONCLUSION
Automatization of the process of measuring equipment verification can greatly help business systems in the processes of gathering and analysis of values of important characteristics of product, process and system, especially in complex business systems in several far apart locations that use great number of measuring instruments. The application presented in this paper supports the processes necessary for efficient and effective measuring equipment management, and it was successfully implemented in many service and manufacturing companies.
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