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M.â,STER, THESES IN å,UTOMATIC CONTR.OL 82/È3

B. Wlttenmark

Department of Automatlc Control

Lund Instltute of Technology

Lund, Sweden

Abstract The report contelns ebstractg of Magter Theges (examenserbeten)

made at the Department of Automatlc Control, Lund, durtng the academlc year

82/93. Durlng thls year 23 theses were made by 25 students. Most of the

theses are wrltten ln Swedish wlth an Engllsh abstract.



1

1. INTR.ODUCTION

The educatlon for clvlllngenJörsexamen (Master Degree ln Englneerlng) ls
completed with an independent work, the Master Thesis (examensarbete). It
should show the student's ability to attack and solve a larger problem. The

time devoted to the thesis is about three month of full time work. The thesis

can be made individually or by two students together.

ThIs report is a collectlon of the document pages of the thegeg completed

during the academic year L982/t983. Durlng thls tfme 23 theses were finlshed

by 25 students. The maJor part of the theses is made within the framework of

the research program at the department. Some of the theses are made as

feaslbllity gtudies or ln cooperatlon with the lndustry or other departments

at the university.

Further information concerning the results can be obtained from the

Department of Automatlc Control by contacting the advÍsor. The theses may

be bomowed through your llbrary service or from the following llbraries in
Sweden:

Linköplngs Unlversltetgblbllotek

Svensktrycket, 5-581 83 Linköplng, Sweden

UB 2, Svenska Tryckavdeln.

Box 1010, S-221 03 Lund, Sweden

Stockholms Unlversltetsblbllotek
Svenska Tryckavdeln., 5-106 91 Stockholm, Sweden

Kungllga Blblloteket

Box 5039, 5-102 41 Stockholm, Sweden

Umeå Unive¡ sitetsblbliotek
Box 718, 5-901 10 Umeå, Sweden
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Uppsala UniversitetsbiblÍotek
Box 510, S-751 20 Uppsala, Sweden

2. LIST OF THESES

TFRT-5278 Henrlksson J: PI-algorltmer vld dlgltal reglerlng. (DtgttaI

algorlthms for Pl-control). Aug 1982.

TFRT-5279 Fohlln G: Måtvårdeslnsamllng med mlkrodator utfðrd på en

margarinprocegs. (Microcomputerbased data collectlon system for

a margarln process). Aug 1982.

TFRT-5280 RlgnelI M: Tre dlmenslonell datorgraflk och

industrlrobot. (Three dimenslonel computer

anlmatlon of an lndustrial robot). Sept 1982.

anlmerlng av

graphÍcs and

TFRT-5281 Jönsson H-Â, Svensson K: Styrning av fiberutläggnlng. (Control of

fiberdistribution in insulation material). Aug 1982.

TFRT-5282 Andersson F, Lindh G:

gradlentmetoder. (SeIf-tunlng

methods). Sept 1982.

SjäIvinstäIlare baserade på

regulator based on gradient

TFRT-5283 Palmgren M: En sJåIvinställande PlD-regulator för system med

varlabel tldsfördröJnlng. (A self-tunlng PlD-regulator for systems

wlth varlable time delay). Sept 1982.

TFRT-5284 Hansson L: Studier av syre-reglerlng i biologisk avloppsrening.
(StudÍes of Dlssolved Oxygen Control in Biological Wastewater

Treatment). Sept 1982. 
'

TFRT-5285 Svensson P-E: Experiment med en llnJär-kvadratisk

sJälvlnstållare. (Experlments wlth a llnear-quadratlc selftuner).

Sept 1982.
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TFRT-5286 Lund M: Neutronflödesystem med SPN-detektorer. Kompensering

för neutronaktiveringseffekter med datorfserad signalbehandling.
(Neutron flux monitorlng system based on SPN-detectors.

Compensatlon for effects due to neutronactlvatlon by

computerlzed slgnal processlng). Oct 1982.

TFRT-5287 Àndersson K: Uppbyggnad ev ên dlgital bildhantering i ett
svepelekt¡ onmikroskop. (SubroutÍnes for taking up and dlsplaying
pictures from a computer controlled scannlngelectronmlcroscope.

Oct 1982.

TFRT-5288 Kai Siew W: Methods for Automatic Tuning of PID Regulators. Dec

1982.

TFR.T-5299 Glver S: Modell och styrnlng av tvåmotorprocess med kopplade

likströmsmotorer. (Model and control of process with coupled

DC-motors). Sept 1983.

TFRT-5290 Delacour O: Elektroniska bromssystem - en lålmplighetstest.
(Electronlc airbrake systems - A feasibllity study). Febr 1983.

TFRT-5291 Möllerström A: Referat av handbok för TA 6500 mikrodatorbaserad

reglerenhet. Undersökning av några olika inställningsregler för
Pl-regulatorer. (Handbook for TA 6500 microprocessor control unlt
and ivestigatlon of some tuning rules for Pl-controllers). March

1983.

TFR.T-5292 Nllsson K: AnaIys och syntes ev en industrirobots dynamik.
(Analysls and syntesls of the dynamics of an industrlal robot).

March 1983.

TFRT-5293 Hansson L G: En självlnställande regulator för frekvensreglerÍng

av kraftsystem med högspänd lÍkström. (A self-tunlng regulator
for frequency control of power systems wlth high voltage dÍrect
cument). March 1983.
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TFRT-5294 Tocal R: Ellipsoidmetoden: Khachljans Algoritm för lÍnjär
programmerÍng. (The Elltpsoid method: Khachijans algorithm for
linear programmlng). April 1983.

TFRT-5295 Rasmusson U: Slmulerlng av dynamlken I en kokarreaktor.
(Slmulatlon of bolllng water reactor dynamfcs). ^ê.pril 1983.

TFRT-5296 Persgon P: Simulerlng och feldetektering I ett ventilservo för

tryckreglering av en kokarreaktor. (Simulatlon and faul-detectlon

of a pressure control servosystem in a Boiling Water Reactor).
' Aprtt 1983.

TFRT-5297 Salmi M: Temperaturneglerlng ev torkprocess med dlgital
regulator. (Temperature control of dryingprocess wlth a dlgital
controller). May 1983.

TFRT-5298 Qlggon J: Reglerad peroxldmllJö I en mf kroblell procèss.

(Controlled peroxidlevel in a microbial process). May 1983.

TFRT-5299 Wlngertz B: Practlcal Aspects on Self Tunlng Regulators. May

1983.

TFRT-5300 Falkvall K: LQG-regulator för flygplan. (LQG-controller for an

aircraft). June 1983.
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3. LIST OF SUBJECTS

Sublect

Adaptlve control ,
Analysls and synthesls

Blologlcal systems

Computer graphlcs

Data handllng and ldentlflcatlon
Dlgltal sontrol
Modelllng and ldentlflcatlon
Numerical analysls

Robotlcs

Thesls

5882,

s281,

5284,

3280,

3279,

5279,

3292,

5294

5280,

5283,

5289,

5298

5292

5286

5291,

3293,

5285, 5288, 5293, 5299

5290, 5295, 5296, 5300

3297

5296

5292

4. DOCUMENT PAGES

The followlng pages contaln the document pages of the theses. Most of the

theses are wrltten in Swedlsh with only an abstract ln Enllsh.
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Documenl nome

Re ort
Dote of issue

t l9B2
Document number
CODEN: LUTFD2/ (rFRr-s278) lt-OSl / (LSAZ¡
Supervrsor

D Renbor J Ancker B \,li ttenmark
Sponsoring org on izotion

Titte ond subtitte

Digital algorithms for Pl-control
(el-algoritmer vid digital reglering)
Abstroct

In this report a theoretical and an experimental investigation is made of different
types of Pl-algorithms in digital control, Four different ways to translate
transfer functions from the Laplace- and to the 2-transform are investigated.
Six different programs for PI-controllers are presented, and are tested with
different sample times and constants, The comparison is made for different types

of transfer functions. Setting time, overshoots, static errors and "reset windups"

are compared.

Key wo¡ds

Ctossificotion system ond/or ndex tcrms (if ony)
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the University Library 2, Box 1010, 5-221 03 Lund, Sveden, leLex:3J248 tuob,is Lund.
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LUND INSTITUTE OF TETHNOLOGY
DEPARTMENT OF AUTOMATII IONTROL
Box 725
S 220 Q7 Lund 7 Sweden 0ocument number

LUTFD2l (rFRr-s279) lL-OB7 / (1982)
Author(s)

Gerth Fohlin

uPetvts0f

örn i^litterunark
on

Lars Pernebo B

Sponsoring orgon zo

Titte ond subt itte

Microcomputerbased data collection system for a margarine process

(Mätvärdesinsamling med mikrodator utförd på en margarinprocess)
Abstroct

FoIlowing ïeport describes a computerized measuringsystem based on the swedish

micro-computer ABC 80. The system was able to handle up to 30 measuring channels.

Received measuring data was stored on a discetE. The control of the system \^ras

carried out. by a program in the computer. For analysis of the result, a few

program was developed.

The system \^ras applicated on a margarineroaking process and found out to have the

desirable function.

Xcy word s
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Document nome

Report
0ote of issue
September 1982

LUND INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AUTOMATIT IONTROL
Box 725
S 220 07 Lund 7 Sweden

LUrFD2l (rFRr-s280) /r-067 / Le82)
0ocument number

Author(s)

Mikael Rignell
S P0ns0rrn9

Supervisor
Hi ldi Elmqvis t

org on izotion

Title ond subìitte

Three dimensi onel

(Tre dimensionell
computer graphics and animation of an industrial robot:

datorgrafik och animering av industrirobot.¡
Absl¡ocl

A three dimensionel graphics package has been developed. It encludes scan
conversion of polyqous, hidden surface removal, shading and transformation of
coordinate systems. It has been used for animation of an industrial robot.
The movement of the robot is specified in a cartesian coordinate system
using j ousticks.

Key words

Computer graphics, robotics
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0ole of issue
Äugus t 1982
0ocumenl number
coDriN : LUTFD2 / (TFrìT-5 2B I) / L-01 B I ( 1982 )
Supervrsor

B i clrn l^låt t enmark
Sponsoring orgonizotionHans-Åke Jönsson

Kj ell Svensson

Aut hor (s)

litte ond subtitte

Control of variation in density of a

(Styrning av fiberutläggning)
fiberglasscarpet.

Abstrqct

The subject of this master thesis \^/as originally proposed by the fiberglasscompany

Gullfiber in Billesholm. The purpose of the assignment 'das to find methods to

decrease and control the variation in density of a fiberglass insulating carpet.

After a brief description of the process and the condiLions for the further work

we then compute the ideal frequency in relationship to the velocity of the

receiving line. We then explain the measurements done to confirm the theory.

Llith frequencyanalysis we can show that the wig-wag frequency is not very strong

as distinct as frequencies of densityvariation. Instead the variation is more

LF. Therefor we found a more probable cause for the variations in preassure-

variation.

Key words
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Document nume

L982Se tember
Dote of issue

0ocument number
CODEN tLUTFD2I (TFRr-S282) lr-0521 (1982)

LUND INSTITUTE OF TETHNOLOGY
DEPARTMENT OF AUTOMATIC CONTROL

Box 725
S 220 07 Lund 7 Sweden

B j örn I^littenmark
Superv s0r

org on izotionSponsor ngFred Andersson

Göran Lindh

Authorls)

Self-tuners based on gradient methods

(Självinställare baserade på gradientmetoder)

T subtitte[e on

Abstroct

The report, presents a scheme for self-tuning regulators based on gradient methods.

The feasibility of the scheme is studied in some special cases. The scheme is used

together with different estimation techniques such as extended least squares (ELS)

method and indirect estimation using a one to one correspondance with the regulator

parameters.

The method is illustrated using simulations of two differenE Processes.

Kcy words
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Report
0ote of issue

September l9B2

LUND INSTITUTE OF TETHNOLOGY
DEPARTMENI OF AUTOMATIC IONTROL
Box 125
S 220 07 Lund 7 Sweden

CODEN : LUTFD2 / (TFRr-528 3) / I-058 / ( r 982)
Document number

Supervisor
Bj örn trrlittenmark

Author(s)

Martin Palmgren
Sponsoring org on izofion

A Selftuning PID-Controller For Systems with Timevarying Tímedelay

(En självinställande Pid-regulator för system med variabel tidsfördröjning)

Titte ond subtitte

Abstroct

A selftuning PlD-controller is investigated. It is assumed that the processorder

is two. A pole-placement-algorithm is used to get the desired closed loop poles.

Two methods is studied for the calcuLation of the controlparameters. The first
method is based on solving a system of equations. The second method makes a

two-steps-estimation of the controlparameters. The only à-priori knowledge of the

process needed is, except the order, the maximum timedelay,
The two methods are compared using simulated systems. It is shown that the

discussed controller can adapt to changes in the timedelay.

Kcy words
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LUND INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AUTOMATII IONTROL
Box 725
S 220 07 Lund '/ Sweden 0ocument number

CODEN;LUTFD2/ (TF',Rr-528 4) / I-053 I (1982)
Supe¡vrsor

GusËaf 01sson
Author{s}

Lennart Hansson Sponsoring orgonizolion

Title qnd subtitte
Studies of Dissolved Oxygen Control in Biological l^laste\^later. Treatment
(Srudier av syre-reglering i biologisk avloppsrening)
Abstrocl

In this report, the dynamics of an aertor of an activated sludge process is studied.
Two control strategíes for the dissolved oxygen concentration are tested. One con-
tains either a Pl-controller or a on-off controller, the other a self-tuning con-
tro I 1er .

There are t\,Io key-parameters in the system, K¡a, the total oxygen transfer rate, and

OUR' the oxygen uptake rate of the microorganisms in the aerator. The parameters
are difficult to obtain from direct mesurements. An estimator is derived. The
estimates will be calculated from the process output, DO-concentration, and from the
input signal, the air-f 1or,¡ rate.
The estimator is also part of a self-tuning controller. Here, the controller works
with a minimum variance algorithm.
The simulations show, that the estimates contain a bias, if the estimation of the
tv/o parameters are done at the same time. Different melhods are tested to avoid
this problem. Even if bies cannot be avoided, the est.imator can be used in a self-
t.uning controller because the total estimation erïor is close to zero. To obtain
unbiased estimates of the two pãiamet.ers is important in other aeratoï control
schemes. Therefore different approches have to be taken.
The simulations show that an acceptable control can be obtained both r¿ith a PI-
cont.roller and with a self-tuning controller.

Xey words

Ctossificotion system ond/or index terms (il ony)
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Report
0ote of issue
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LUND INSTITUTE OF TEIHNOLOGY
DEPARTMENT OF AUTOMATIC IONTROL
Box 125
S 220 07 Lund 7 Sweden 0ocument number

CODEN tLUTED2/ (rFRT-528 5) I L-065 I (1982)
Supervisor
Björn Wittenmark
Sponsor ing org on izotion

Author(s)

Per-Erik Svensson

Experiment med en linjär-kvadratisk självinställare
(Experinents r.^¡ith a linear-quadratic self tuner)

ond subtitteT tte

Absfrocl

This report describes a program for a linear-quadratic selftuner. It also includes

results from experiments with the regulator. In the experiments different
processes has been simulated on an analog computer. An important result from

the experiments is that if an antialiasfilter is used when regulating a process,

the dynamics of the the filter musE be included in the processmodel. It is also

necessary to take into account the time-delay in the regulator when using short

samlingperiods.

Key words

Clossificotion system ond/or index terms (if onyl
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0ote of issue

Oktober 1982
Document number
cobEr'r : r,uÍrDz/ (rrnr- 5286) lt-Ot t I (1982)

Supervisor

Sponsor ing o rq on izolion

Aut hor {s)

Michael Lundh

NEUTRONFLöIESUÄfSySTEM MnD SPN-DETEKTORER. Kompensering för lreutronaktiveringseffek-
tleo d Us btI teI

ter med da
DETECTORS.

SPNJ SY TEM EDBAS ONI NRI GMON TOFLUXn d I EN RONUTIS a 1 eb ha 1OTt eI re da ng (gn
]. d I IaLt a ].t no b ocf ro fe ecf St ud e t o nta o1 nne S

Abstroct roces s ].

A system for neutronflux monitoring is under development. It is based on Self-po\,r'ere

neutrondetectors with cobaltemitter, The characteristic of this type of detector

change, due to irrad.iation, and must be compensated for. A model based on the t\to

domination components in the detectorcurrent has been developed. One component is
<o

proportional to thermal neutronflux and the quantity of the isotope "Co in Ehe

emitter. The other is a not wanted background current caused by the beta-decaying
. 60 -r - ^-^^.i^-- ^É rl,^ .lar¡n+nrnl.rlñõôcrsorope uo. ro be able to make a correct compensafion of tLle detec.torchanges rE ls

necessary to estimate the isotopequantities in the emitter. This is done by the

computer in the system. The here clescribed program calculates the ne\,J isotoPe-

quantities every tv/enty hour and has the capacity to administrate forty Self-Powered

neutrondetectors.

Key words

Ctqssificqtion system ond/or index tcrms (if onYl
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LUND INSTITUTE OF TEIHNOLOGY
DEPARTMENT OF AUTOMATIC IONTROL
Box 725
S 220 07 Lund 7 Sweden

nqme

Rc ort
0ocumen

0ote of issue
October 1982

Aulhor(s)

Kaj Andersson

TFRT-5 28 7 0-44 l-982

0nSponsor ng o rg on izo

OD : LUTFD2
upefv s0f

B rk

ocument number

Uppbyggnad av en digiral
for taking up and display

bilhantering i ett
ing pictures from a

svepelektronmikroskop. (Subroutines
computer controlled scanning-electronmicros cope (SEM) )

Titte qnd subtitte

Abstroct

The programs are made to decide testingpoints ín an integrated circuit. The
Eeasurements on the rc are performed in a SEM using digital electronbeamdeflection
and digitaL secondary-electrondetection. A PDPll/23 computer and a QRGB-256 video-
interface are used. Programs are written in MAcRO-assembler and FORTRI\N. pictures
rnay be taken up and stored on a massstorage (floppy-disk) for later retrieval. The
picture image may be changed (color and displayingarea). co-ordinates in the
displayed pictures may be estimated with a joystickmovable cross. Also the
picturearea may be moved r¿ith the joystick.
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Methods for automatic, tuning of PID regulators

Titte ond subtitte

AbsfrocT

A self-tuning PlD-regulator has been investigated.The design method is based on the
very well-known and simple Ziegler-NichoIs self oscillation method.By introducing
the describing function technique and by connecting a relay in the closed loop
systemran oscillation is obtained automatically.It is noticed that this oscillation
whose amplitude is depending on the arnplitude of the relay,has. the same
characteristics as the onerwhich is obtaíned manually by the Ziegler-Nichols self
oscí1lation method,i.e.only proportional regulator is used and the oscillation is
then obtained by increasing the gain gradually.Tr¿o methodsrnamely the peaks and
zero-crossings method and the recursivê. least squares methodrare proposed for
estimating the arnplitude and the frequancy of the oscillatíonrin order to determine
the critical gain and the ultimate period.The settings of the PID-regulator are then
dete,rmined according to the tuníng rules.The investigations have carried out first
v¡ithout any distrrrbance with f,our.procêssesrand then only one of the four processes
r¿ith measurement noíse and load distúTbance.Different leve1s of the measurement
noi.se are used.A relay with hysteresís ís used in order to make those methods for
esti¡nating the parâmeters less sensitive. t,o the measurement noise.The problems of
high frequancy point of convergence and lhe 1evel adjustment of the control signal
haye êlso been investigated.The results have shornm that there is an advantage of
using the relay with hysteresis and the self-tuner works quite welL as a whol-e.
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Modell och styrning av tvåmotorprocess med kopplade Iikströmsmotorer.
(Model and control of process with coupled DC-motors.)

' L -troct

The goal of this work is to build a dynamic model for a scalemodel
of a process with coupled drives, using frequency and step-response
analysis and to construct a regulator for this rnodel. The scale-
mode1, constructed by the English company Tecquipment, is primarily
intended for laboratory use by students.

The main problem is to reduce the interaction between the dynamics

of the tension and the dynamics of the speed in the material which
is transported between the DC-motors. This is solved by introducing
a decoupling device in the regulator which makes it possibre to
control speed and tension with two independant control signals.

A model based on physical laws has been constructed and simulations
have shov¡n satisfactory resemblances to the real system.
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Electroníc Airbrake Systems - A Feasibiliry srudy.
Elektroniska bromssystem - en lämplighetstest
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Abstroct

During recent years,
gror¡¡n tremendously.

economy, comfort and

computer technology.

the application of erectronic devices to road vehicles has
rncreased environmentar concern and requirements on fuel
safety have created a need for compact and advanced micro-

A vehicle is a problematic environment for
vibrations, noise and glitsches.

electronic devices due to dust, damp,

This report first gives an overviev¡ of electronic applications on road vehicles
and concentrates later on truck and bus airbrake systems. Dynamic problems like
de1ay, wheel lockning and road. compensation are discussed.

A model of a feed back brake
Ehat can be combined with a

and simulated.

system that compensates for some of the delay and
load compensating and anti-skid system is'd.erived
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Handbook for TA 6500 microprocessor control un'it and ivestigat'ìon of some tuning

rul es for PI-control I ers.
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Thi s work conta'ins tìdo i ndependent parts .

The first part is maìnly a report on a documentation of a microprocessed control
dev'ice called TA 6500, manufactured by Tour & Anderson AB.

The other part contajns a documentat'ion of an investígatìon concern'ing dìfferent
adjustment rules for PI-control'lers.

upplÈmentort b oqîqph n 0n

ccuil yc s C ton

Distrlbution: The report nray be ordered from the Department of Automatic Controt or borrored through
the University Library 2,8ox 1010, 5-221 03 Lund, Sweden, Telex:33248 tubbis Iund.



:!.

0cumen

ssue

I 983

nomê

Re rt
Dotc of

March
Documcnt number

CODEN :LUTFDZ/ (TFRT-5292) /0-07e/ ( I eB3)

LUND INSTITUTI OF TECHNOLOGY
DEPARTMÊNT OF AUTOII,IATIC CONTROL
Box 725
S 220 07 Lund 7 Sweden

Supervisor

Björn l^li ttenmark
Sponsor ing org on izotion

Aut hor (sÌ

Kl as Ni I sson

Ana'lys'is and syntesis of the dynamics of an'industrìal robot. (Analys och syntes
av en Industrirobots dynamìk)

Title ond subt tle

Abstroct

Frequency analys'is of the rnechanical part of an AStA ìndustrial robot ìs performed.

For the axis that l'imits the performance, the poles and zeros are calculated by

means of curve fìtting. An approach is made to des'ign a speed regulator usìng

po'lynom'iaì synthesis. Due to the very hìgh sensitivity of modelì'ing errors the

concl usi on 'is that 'it 'is uncerta j n i f the requì red ri ze time of l5-20 ms can

be reached by usìng theorys for sampled systems.
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A self-tun'ing controller for frequency control of power systems by HVDC.

DC, is the possibility to
netv'/ork. Th'is property
by I oad vari at'ions , i s

del of the "Gotland-
sci I I ati ons between two

The controller ìs based on the criterion to mìnimìze the variance of the frequency
deviatjon combined wjth the recursive method of least squares.
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själ vi nstäl I ande reguì ator för frekvensregl eni ng av kraft
kström. (A seìf-tun'ing regulator for frequency control of

One of the advantages of High Voltage Direct Current, HV

control the powerflow between different parts of an A.C.
j s be'ing used when d'isturbances 'in the frewuency, caused
eliminated. S'imulation studies on a physìca'lly scaled mo
transmission" has been done. Also a model of frequency o
connected power-areas is simulated on an anaìog computer
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Ellipsoidmetoden: Khachijans Algoritm för Linjär Prograumering.

(The Ellipsoid method :Khachijans Algorithm for Linear Prograrmring)

A b stroc t

This thesis treats the ellipsoid method for linear prograuuning. The method is
described both from a theoretical and a practical point of view. A subroutine,

LPEM, r¡hich solves LP-problems with the ellipsoid method, is presented and

described. LPEM is written in Pascal. Finally some computational results from

running LPEM on t\^ro testexampels, Klee-Mintyrs problem and the double integrator
controlled by the LP-regulator, are presented and discussed.
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dynamics.

i en kokarreaktor. ) Simulation of Boiling l^Iater Reactor

Abst¡oct

This master thesis describes a mathematical model of a boiling water reactor and

address the dynamic behaviour of the neutron kinetj.cs, boilding dynamics and

pressure stability.

The simulations have been done using the SIMNON-program.

The meaning \,rere that the result from this work possibly would be adjust to super-
vision methods suitable for apptication in computer systems.

This master thesis in automatic control has been done at the Department of Automatic
Control, Lund Institute of Technology. The initiative to the work came from Sydkraft
AIl. At the realizaLíon of the work, civ.ing. Sten Bergman, Sydkraft AB has been the
ins tructor .
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kokarreaktor. ) Símulation and
in a Boiling i^/aEer Reactor.

i ett ventilservo för tryckreglering av en
fault-detection of a pressure control servosystem

Abstroct

T'his master thesis describes a Simnon model of a boiling water reactor to be used.
in simulating faults and. disturbances. These faults and disturbanses will be
detecEed by noise analysis. Some methods in identification and noise analysis are
also described and are applied on some malfunctions of a servo. A pascal program
for recursive parameter identjfication was also written and testcd. This prograur
is to be used in an expert system for noise analysis on the nuclear povrer plant
Barsebäck.
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dry in drum in a fertilizer indust ry have been
controller have been designed

A number of step responses \,rere measured, to get an idea on how the process worlced.
Front the step responses the conclusion were drar,¿n that a cascads-controller, feed-
backed from both the temperature into ar-Ld out from the clrying drunr, would control
the temperature suf f iciently. To f ind the best paranìeter values t\,ro clif f erent
strategies vlere used: the first one is to optimize the step response of the tenpe-
rature and the other one is to simulate a physical model of the drying drurn rvith a
s imulation-program.

For both the strategies a sanìplir-rg-interval ot- one miriute \,rere
implemented in the computer- anci the controLler were testecl on
parameter values were adjusted and the final result was: K
T, = 8.5 minutes . P

].

used. The program \^/as

tlie real pl:ocess. The
0.3, K--. = 31 IloC,' pr

Although the simulation wer-e made with a rough physical moclel, its parameter values
were much closer to Lhe final ones than the values from the optimization, This shows
that one can get good results even wich a simple model. Ilowevel, it i6 not al\"rays
that easy to put up a physical model.

In the Last chapter the control system has been examined. The meaning
a working systent in industry carl look like, ancl to show how tlie actual
design is put into the computer.

is. to show how
contro I
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Controlled peroxidelevel in a microbial process.
(Re lerad roxidniljö i en mikrobiell process. )
Abstroct
consumption of oxygen in microbial processes is often rapid and in dense cultures
the supply of oxygen rnight be limiting. conventional aeration, e.g. agitatíon, is
noÈ possible when using immobilized cells due to the low mechanicar stability of
the preperations. The acetic acid bacteria Gluconobacter oxydans catalyses the
conversion of glycerol to dihydroxyacetone and the decomposition of hydrogcn
peroxide to oxygen' oxygen is necessary for the first conversion and consequently
hydrogen peroxicie rnight be used as an oxygen source in a process for production of
dihydroxyace tone .

However, hydrogen peroxide is toxic to microorganisms ancl thus a controller addition
based on measured peroxicle-concentration is necessary. A pr-controller and a
controrler using a Kalman filter are tested on the process. Reaction rate and
viability tests gives information about the ce11 functions. Two dif'ferent processes
h¿rve been investigated, one utilizing irnmobilized. cells and one system with membrane
reactors .
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Abstroct

Self Tunj-ng Regulators are regarded
of view. Different problems and some
the problems are discussed based on
tory experiments.

from a practical- poi-nt
of the solutions to

experiences from labora-

Praktiska aspekter på självì-nställande regulatorer behandlas.
orika problem och en del- f örsrag tirl rösn i ngar: av dem dis-
kuteras med uLgårrgspunkt från försök mcd en rabprocess.
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LQG-controller for an aj-rcrafE

(LQG-regulator för f lygplan)
Abstroct

A method of design for multivariable systems is presented. It is used in an applica-

tion design of a controller for an advanced aircraft. The main designcriteria,
singular values plot, is discussed in detail. A must for the use of the method is
that computer assistance is available. Two different interactive program packages

allowing LQG-design ale presented and somewhat compared.
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