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	FACULTY OF ELECTRONICS

SUBJECT CARD

Name in Polish: Akwizycja danych pomiarowych 

Name in English: Acquisition of measuring data

Main field of study (if applicable): Electronics and Telecommunications

Specialization (if applicable): Applied Computer Engineering

Level and form of studies: 2nd level, full-time

Kind of subject: obligatory 

Subject code ETEU00712

Group of courses YES


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	15
	
	

	Number of hours of total student workload (CNPS)
	30
	
	30
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	1
	
	1
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	1
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	1
	
	


*delete as applicable

	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES




\

	SUBJECT OBJECTIVES

C1. The student gains the knowledge about sensors constructions and methods of measurement of physical phenomena. 

C2. The student gains the basic knowledge in the field of working and construction of control devices used in systems of acquisition of measuring data.

C3. The student gains skills of configuration of control devices used in systems of acquisition of measuring data.

C4.  The student gains the basic skills of designing of SCADA applications for operation stations and visualization systems.

C5. The student gains the knowledge in the field of methods of power supply and the basic  protection of control devices used in systems of acquisition of measuring data.

C6. The student gains the basic skills of programming PLC controllers as a central measurement station.

C7. The student gains the basic knowledge in the field of standards and methods of communication and data exchange of control devices used in systems of acquisition of measuring data.

C8.  The student gains the basic skills of searching and exploiting of user manuals, catalog of industrial equipment, technological schema of industrial processes.


	SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_W01 – The student knows  the sensors constructions and methods of measurement of physical phenomena.

PEK_W02 – The student knows the basic rules of working and construction of control devices used in systems of acquisition of measuring data.

PEK_W03 – The student can select the proper configuration of control devices used in systems of acquisition of measuring data.

PEK_W04 –  The student can suggest the simple SCADA applications for operation stations or visualization systems.

PEK_W05 – The student knows the methods of power supply and the basic  protection of control devices used in systems of acquisition of measuring data. 

PEK_W06 – The student knows the basic functions and blocks of PLC ladder language.

PEK_W07 – The student has the basic knowledge in the field of analog and digital measurement standards used in communication and data exchange of control devices in systems of acquisition of measuring data.

PEK_W08 – The student has the basic knowledge in the field of standards and methods of serial communication used in systems of acquisition of measuring data.

PEK_W09 – The student has the knowledge necessary to understand technological schema of industrial processes.

relating to skills:

PEK_U01 – The student is able to connect devices for measurement and assess the correctness of results measured directly on a sensor or on a control device.

PEK_U02 –  The student is able to match a configuration of control devices using user manuals.

PEK_U03 – The student is able to perform a simple SCADA application for an operation station or visualization system.

PEK_U04 – The student is able to match a configuration of PLC and other controllers and make a program for these devices, which executes a function of central measurement station. 

PEK_U05 – The student is able to use technological schema of industrial processes.

PEK_U06 – The student is able to correctly connect an industrial device to electrical installation using user manuals.

PEK_U07 – The student is able to connect a device with a serial communication net RS-485

relating to social competences: 

PEK_K01 – The student has an awareness of an importance of ability of information searching and critical analysis of this information.

PEK_K02 – The student understands the necessity of self-education and developing abilities to self-using of the student's own knowledge and skills.




	PROGRAMME CONTENT

	Form of lecture
	Number 

of hours

	Lec1
	Introduction and presentation of general ideas of acquisition of measuring data and SCADA systems
	1

	Lec1,2
	Sensors and different methods of measuring of basic physical phenomena
	2

	Lec2
	Sensors and different methods of directly and indirectly measuring
	1

	Lec3
	Standards and signals of measurement
	1

	Lec3,4
	Measurement converters and other devices to convert signals of measurement
	3

	Lec5,6
	The devices and equipment working in digital standard
	3

	Lec6,7
	Methods of power supply and protecting of industrial devices, methods and symbols used in electric designs
	2

	Lec7
	Norms and standards used to technological schema of industrial processes
	1

	Lec8
	Devices used as central measurement stations. The PLC controller as a  central measurement stations
	2

	Lec9
	Construction and configuration of PLC controller. Methods of programming of  PLC controller
	2

	Lec10
	The basic structure and rules of ladder language. The memory structure and types of values in PLC controller
	2

	Lec11
	Timers and counters and other functions for collection, buffering and registration data in PLC controller
	1

	Lec11,12
	Communication and data exchange in devices used in systems of acquisition of measuring data
	2

	Lec12,13
	Serial communication standards used in systems of acquisition of measuring data 
	2

	Lec13,14
	SCADA systems and operator panels in systems of acquisition of measuring data 
	3

	Lec15
	Final test
	2

	
	Total hours
	30


	Form of laboratory
	Number 

of hours

	La1
	Training of health and safety-at-work legislation. Organizational details
	1

	La2
	Introduction and presentation of laboratory tasks, students' acquainting with laboratory devices and models of objects 
	2

	La3
	Measurement converters and sensors tests
	2

	La4
	The digital standard working devices tests. Students' acquainting with power supply and protective equipment of industrial devices
	2

	La5
	Configuring a multifunction controller. The task of configuration of a multifunction controller as a  central measurement station. 
	2

	La6
	Configuring a PLC controller. The task of configuration of a PLC controller as a  central measurement station. 
	2

	La7
	The operation station in SCADA visualization system.
	2

	La8
	Configuring and testing measurement converters. Setting the application of the operation station in SCADA visualization system with PLC controller in motion. 
	2

	
	Total hours
	15


	TEACHING TOOLS USED

	1. Informational Lecture with multimedia presentation

2. Laboratory classes

3. Tutorial

4. Students' individual work before each laboratory class

5. Students' individual work and study to the final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT

	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01  PEK_U07

PEK_K01  PEK_K02
	Oral answers, control of work during the laboratory classes, written reports of laboratory tasks

	F2
	PEK_W01  PEK_W09
	The written final test

	P = 0,4*F1 + 0,6*F2
	
	


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:

[1]  Nawrocki Waldemar, Rozproszone systemy pomiarowe,WKiŁ, 2006

[2]  Kasprzyk J., Programowanie sterowników przemysłowych. WNT, Warszawa 2006

[3]  Krzesaj-Janyszek Barbara, Pomiary ciśnienia. Wybrane problemy konstrukcji i technologii przyrządów pomiarowych, PIAP, Warszawa 2005

[4]  Taler D., Sokołowski J., Pomiary cieplne (zwężkowe) w przemyśle,  PAK 2006

SupPlementARY LITERATURE:

[1] Bolton W.: Programmable Logic Controllers, Elsevier 2003

[2] Korytkowski Jacek, Układy przetworników cyfrowo-analogowych napięcia, prądu i rezystancji oraz metoda ich analizy, PIAP Warszawa 2004

[3] Jakuszewski Ryszard, Programowanie systemów Scada - iFix 4.0 PL, wydawca: Jacka Skalmierskiego, 2008

[4] Trybus L.: Regulatory wielofunkcyjne, WNT, Warszawa 1992

User manuals:
[1],GE INTELLIGENT PLATFORMS - PROFICY MACHINE EDITION, Inc., 2011

[2], GE INTELLIGENT PLATFORMS – 90-30, Inc., 2011

[2] Podręcznik InTouch. Wizualizacja. Invensys Systems, Inc., 2011

[3] SIPROM DR24. Graphic Configuration of the Multifunction Unit SIPART DR24. Manual. SIEMENS. Issue 05/96

[4] SIPROM DR24. Handbuch. 6DR1125-8KB. Siemens AG,1992.

Jurnals: 

[1] Pomiary Automatyka Kontrola 



	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Lower Michał, 71 320 29 68; michal.lower@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Acquisition of measuring data

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

Electronics and Telecommunications

AND SPECIALIZATION Applied Computer Engineering

	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	(knowledge)
	
	
	
	

	PEK_W01
	S2_W11
	C1
	Lec1, Lec2, La3
	1,2,3,4,5

	PEK_W02
	S2_W11
	C2
	Lec3..Lec6
	1,3,5

	PEK_W03
	S2_W11
	C3
	Lec3,Lec4, La8
	1,2,3,4,5

	PEK_W04
	S2_W11, S2_W05
	C4
	Lec1, Lec13..Lec14, La7
	1,2,3,4,5

	PEK_W05
	S2_W11
	C5
	Lec6, Lec7, La4
	1,2,3,4,5

	PEK_W06
	S2_W11,S2_W05
	C6
	Lec8..Lec10, La6
	1,2,3,4,5

	PEK_W07,PEK_W08
	S2_W11, S2_W02
	C7
	Lec02, Lec11..Lec13, La8
	1,2,3,4,5

	PEK_W09
	S2_W11
	C8
	Lec7
	1,3,5

	
	
	
	
	

	PEK_U01
	S2_U13
	C4-5, C7-8
	La3,La4,La8
	1,2,3,4,5

	PEK_U02
	S2_U13
	C4, C6
	La5,La6,La8
	1,2,3,4,5

	PEK_U03
	S2_U13
	C7
	La7,La8
	1,2,3,4,5

	PEK_U04
	S2_U13
	C4, C6
	La5,La6
	1,2,3,4,5

	PEK_U05
	S2_U13
	C3-8
	La2
	1,2,3,4,5

	PEK_U06
	S2_U13
	C7, C8
	La4
	1,2,3,4,5

	PEK_U07
	S2_U13
	C2-8
	La8
	1,2,3,4,5

	
	
	
	
	

	PEK_K01,  PEK_K02
	K1_K04


	C8
	Lec1Lec15

La1La8
	1,2,3,4,5


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

