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Abstract:

The use of computer technology to support techrdeaisions and training is now widespread and s@rea
across a broad range of technical areas. Accordimgimputer-aided diagnosis has become an inciggsin
important area for intelligent computational systeifhe objective of project research is to desigreapert
system able to provide the way to simulate thén@al crew training , technical crew evaluatingsting of
station parts, fault diagnosing of gas turbine pow&ant which uses natural gas to help the technica
maintenance crew and others traineesetduce the error of the technical crew as minimwwrpassible and
significantly reduce the cost of the training teichh crew ,and in same time can be applied thippsed
system in all generating stations which work in istity of electricity and private sector stationfieTproposed
system contains two main modules first one is th&te3n Information and the second model is Expestesy.
Those two models creates our system simulatorsliifbemation System of proposed system containstagc
information about different malfunctions of the dasbine power plant field which is used for traigicrews by
showing pictures and videos about affected patti@&tation and giving the correct action, andaiomg exam
question for evaluating technical crew level toggthe correct decision about them such as an isergaining
period of the crew, and containing testing procedieps of the station parts with given corretioacto start

up the station or wait according to test resatid, containing fault diagnosing of the station wattvice and
required solution, and containing information rethto monitoring and remote control the stationhvgiven
correct action using visual Basic 6.0, and can mtiee prediction and warning according to environtne
information and received parameters from statiommared with the standard level which is storedyistem
and giving the required advice to protect the sysfeom damage .The second model of proposed system
Expert system of which performs the program, se $liyistem represents a computer program desigmtdate
human ability to solve the problem, and it consistsknowledge base which contain all knowledge and
information which are collected from experts (emgirs) about specific problems in specific domain an
inference machine to search for knowledge basmtbtiie solution of the problem in this restrictimmain, this
research clearly also describes how the neuwanmapating system designed to support the technieaistbn
process to save the station from damage and cantity prepare good technical crew and develop their
capability . The most prominent feature of our megd system is simplicity, flexibility and friendlyser
interface with high speed of the execution.
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1. Introduction:
The gas turbine is the most versatile item of turiachinery today. It can be used in several differeodes in
critical industries such as power generation, nd gas, process plants, aviation, as well domestit smaller
related industries. A gas turbine essentially witagether air that it compresses in its compressmule, and
fuel, that are then ignited. Resulting gases apmeded through a turbine. That turbine’s shaft icols to
rotate and drive the compressor which is on theessinaft, and operation continues. A separate stanie is
used to provide the first rotor motion, until thekine’s rotation is up to design speed and camp kke entire
unit running. The compressor module, combustor rfedad turbine module connected by one or moretshaf
are collectively called the gas generator. Theréguoelow Figure (1) illustrate a typical gas powknt in
cutaway and schematic format. [1]
In the gas turbine world, it is essential for alfliistry sectors to learn from each other. Despite &xpensive
rein- venting the wheel might be, this does notpespenough or sufficiently. The extent, to whichdites
happen however, is owed largely to the inceptiothefaero derivative gas turbine engine. In pateied by the
offshore industry’s need for a lighter-than-indigdtengine-frame,  (original engine manufactureispk
specific aircraft engines and placed them on a liginong, and flexible base. Some of industryrgéat fleets
are aero derivative. The logic for the panel thdistussed in the Preface continues. It is now conpiace in
modern power plants. The concept of a cycle of tgasine life used versus a calendar hour evolvednfr
realizing that the leader of an aerobatics squadrigit only develop one twentieth of the wear os dngines,
as compared with the engines of his followers waeehto “hunt and follow” a specific distance frois Wwings.
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Algorithm development uses the parameters of titamperature, and speed essentially, to calculatéesy
Unless the engine is among specific models of Redigce that can use just time and speed paranfetetise
most part. Additional cooling may cost in some whws pays off in others. Land based users slowightion
with experimental work on how much a stop and si@ra conventional industrial machine versus a&hmu
smaller workhorse was worth. Profit margins areecly affected by how quickly different sectors daarn
from each other. Note also that as personnel adidntdogy travel across national boundaries, progmye
technical innovations follow them. The wide choath blade is an acknowledged Rolls Royce “firstivits an
enviable one as its performance attributes, botteims of aerodynamic performance and bird foragject
damage chopping ability, verified. In fairly sharder, the wide chord fan blade has appeared ar otiiginal
engine manufacturers models, albeit with différénternals.” [2]

Gas turbines and their development are plaguedtiwttwhims and dips of global finance and polititse gas
turbine prime movers were first used in 1919 fogéacentral station service. Since then severéibeahave
been built with gas turbine to drive electric getters. This is due to some inherent advantagesefgas
turbine, such as, simplicity and flexibility of dgs and installation, compactness, low first casball building
space requirement, little cooling water requiremett.

The delivery and installation time for these pl@such less than for steam plants. These primeekéovan be
started quickly and can be put on load within a fexnutes. Efficiency can be improved considerably o
employing heat reclaiming devices. However, fudtsdn these plants are usually higher than thosathier
plants, though maintenance costs are lower thasethests for diesel plants. Since the fuel costgaatively
higher and initial cost lower, these plants ard saited for meeting peak load demands. [3]

Exhaasi

Tushines

Figure (1) gas turbine power plant

2. What isGas Turbine:
A gas turbine, also called a combustion turbinea itype of internal combustion engine. It has astngam
rotating compressor coupled to a downstream turbamel a combustion chamber in-between. The basic
operation of the gas turbine is similar to thatle steam power plant except that air is used ansté water.
Fresh atmospheric air flows through a compressat biings it to higher pressure. Energy is thenedddy
spraying fuel into the air and igniting it so thentbustion generates a high-temperature flow. Tihih-h
temperature high-pressure gas enters a turbinggvithexpands down to the exhaust pressure, progucishaft
work output in the process. The turbine shaft wierkdsed to drive the compressor and other devigels as an
electric generator that may be coupled to the sh&i energy that is not used for shaft work comdsin the
exhaust gases, so these have either a high tempemt a high velocity. The purpose of the gasihgb
determines the design so that the most desiratdeggrform is maximized. Gas turbines are used twepo
aircraft, trains, ships, electrical generatorsgwen tanks. [4]

3. Gas Turbine Theory of Operation:
Gases passing through an ideal gas turbine unddwge thermodynamic processes. These are isentropic
compression, isobaric (constant pressure) contustnd isentropic expansion. Together, these makée
Brayton cycle. In a practical gas turbine, gasediest accelerated in either a centrifugal or bg@npressor.
These gases are then slowed using a diverginga&npiwn as a diffuser; these processes increagaéssure
and temperature of the flow. In an ideal systeris it isentropic. However, in practice, energyastlto heat,
due to friction and turbulence. Gases then pags fie diffuser to a combustion chamber, or simiavice,
where heat is added.
In an ideal system, this occurs at constant preggsmbaric heat addition). As there is no chamgeréssure the
specific volume of the gases increases. In prddit#ations this process is usually accompanied bight loss
in pressure, due to friction. Finally, this largerlume of gases is expanded and accelerated byengaide
vanes before energy is extracted by a turbine.
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In an ideal system, these gases are expandedoigeEnglly and leave the turbine at their originadgsure. In
practice this process is not isentropic as enesgynce again lost to friction and turbulence. H tevice has
been designed to power a shaft as with an indugigerator or a turboprop, the exit pressure lvéllas close to
the entry pressure as possible.

In practice it is necessary that some pressureinsnaéthe outlet in order to fully expel the exstagases. In the
case of a jet engine only enough pressure and energxtracted from the flow to drive the compresand
other components. The remaining high pressure gaseaccelerated to provide a jet that can, fomgle, be
used to propel an aircraft.

As with all cyclic heat engines, higher combustiemperatures can allow for greater efficienciesweler,
temperatures are limited by ability of the steétkal, ceramic, or other materials that make upehgine to
withstand high temperatures and stresses. To cotiisatnany turbines feature complex blade cooliygfems.

(5]

4. Electrical Power Generation:
In electricity generating applications the turbiseused to drive a synchronous generator whichigesvthe
electrical power output but because the turbinenadly operates at very high rotational speeds ¢d0@ R.P.M
or more it must be connected to the generator irau high ratio reduction gear since the generatomsat
speeds of 1,000 or 1,200 R.P.M. depending on thérédgliency of the electricity grid.[6]

5. Turbine Configurations:
Gas turbine power generators are used in two lasifigurations Simple Systems consisting of thetgésine
driving an electrical power generator as shownigufe (2). Combined Cycle Systems which are desigoe
maximum efficiency in which the hot exhaust gasesnfthe gas turbine are used to raise steam to rpawe
steam turbine with both turbines being connectegldotricity generators as shown in Figure (3).[6]
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Figure (3) Combined System Power Generation
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6. What isthe Expert System:
Many definitions of artificial intelligence (Al) & been proposed. The most popular is still: “mgldiamputers
think like people.” No one particular technique Af can deal successfully with all problems; rathar,
combination of methods works best. In order foeapert system to effectively address any probléere must
be a well defined problem domain. Expert systengsawvery successful application of artificial itiggnce
technology. The first step in solving any problesndefining the problem area or domain to be solNed
worthwhile to examine how Al fits into the schemé lde itself. From a computer perspective, life
synonymous with software, but we also can viewflifen a biological perspective, including artificldie made
possible through cloning. The notion of artificldé gives rise to artificial intelligence, intefience being the
capacity to learn, acquire, adapt, modify, and rckienowledge to solve problems. Hence we consluedesire
to build intelligent machines that can react wttk teal-world, be endowed with consciousness, gmeblems
and communicate those solutions. One of the gohlexpert systems technology, as defined by Professo
Edward Feigenbaum of Stanford University, is theeligoment of a computer system that emulates, tsriac
all respects, with the decision-making capabiltaduman expert. Although we are nowhere closgéating a
general-purpose problem-solver, expert systems$uwation very well within the confines of restridtdomains.
Expert system technology may include special expgstem languages, programs, and hardware destgned
facilitate the implementation of those systems. Khewledge in expert systems may come fropedise,
or knowledge obtainable from various forms rmaédia including books, magazines, or even knogdable
persons. In an expert system, or knowledge-bassiray the user supplies facts or other informat@ihe
system and receives expert advice or expertisespanse. The system itself consists of two compsnerhe
knowledge-base and the inference engine, which glmnclusions from it. An expert's knowledge isafie to
one problem domain — a special problem area suahealicine, finance, science, or engineering. TEeds
knowledge about solving specific problems is catleel knowledge domain of the expert. The problemaia
is always a superset of the knowledge domain. énkttowledge domain that it knows about, the expgstem
reasons, or makes inferences about the solutiarpobblem. [7]

7. Benefits of Expert Systems:
Expert systems offer an environment where the gamabilities of humans and the power of computarshe
incorporated to overcome many of the limitatiorscdssed in the previous section. Expert systems: [8
1. Increase the probability, frequency, and coasist of making good decision.
2. Help distribute human expertise.
3. Facilitate real-time, low-cost expert-level dgens by the non-expert.
4. Enhance the utilization of most of the availatd¢a.
5. Permit objectivity by weighing evidence withdois and without regard for the user’s personalendtional
reactions.
6. Permit dynamism through modularity of structure.
7. Free up the mind and time of the human expeghtble him or her to concentrate on more creattities.
8. Encourage investigations into the subtle aréaspwoblem.

8. Problems and Limitations of Expert Systems:
There are some problems and limitations of expestesn are: [9]
1- Knowledge is not always readily available.
2- Expertise can be hard to extract from humans.
3-Each expert’s approach may be different, yeteatrr
4- Hard, even for a highly skilled expert, to warkder time pressure.
5-Expert system users have natural cognitive limits

8. The concept of the expert system in gas Turbine:
Presently available knowledge-based systems usedidgnostics of gas turbine system performancebased
on the monitoring and processing of a number ofrobwariables. These variables reflect integralogsses in
the gas turbine system. Fault diagnosis in thes¢ess is aimed towards detecting those situatitirese
systems is aimed towards detecting those situatishieh are of general nature and reflect eventschvhave
either already taken place in the system or haea blegrading the gas turbine system elements. tbéity of
the flame in the gas turbine combustion chambanignminent problem in the gas turbine operatidrer€ are
two approaches to the flame stability problem, fingt one is based on the organization of the castibn
process in the chamber with high gas velocity asspective flow arrangement inside the chamber ard t
second approach is based on introduction of a ditgnsystem which recognizes the change of cheniatic
parameters in the combustion chamber respondirftatee instability. The current diagnostic systemgafs
turbine combustion chambers detects and also psdfthene instability. In addition diagnostic varieb are used
for the lifetime assessment of combustion chambadsof the first blade row of the downstream tuebimit.
The diagnostic strategy is organized to recogriegdllowing main operational situations: [10]
1.Diagnosis of pulsating regimes inside the combnsthamber (combustion noise).
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2.Control and diagnosis of low-emission combust@dramber with outlet NOx concentration less than50
mg/Nm3.
3.Diagnosis of low-NOx combustion chamber operatidth temperature level up to 1500-1700 K.
4.Monitoring of reliable combustion at various megis of combustion chamber operation.
5.Assessment of lifetime of combustion chamber &irgt row of gas turbine blades by monitoring gas
temperature.
6.Control and monitoring of the circumferential geperature distribution at the turbine outlet.
7.Control of the flame breakthrough to the prengxaones.

9. System design:
Before the 1970°s the use of simulators to tra@ dperation personnel of the power plants was ndelw
diffused. In these times, the operators acquiksdky working head to head with some experiengaetators in
the actual plant. So they have learned all the kedge of their mentor. This means, all the virtaed defects
of the experienced people. As expected, the traiaés receive the classic classroom lessons hétaim to
complement their training. The training finishedamtthe manager of the plant decided the traineereay to
operate and control the plant. In the majorityha tases, the main problem of this kind of trainirag that the
operator has just learned the typical actions edlatith the start-up of the equipment and operatiotie plant
in nominal conditions. Therefore, operators had Ineén trained in and operation of the plant in maini
conditions. Therefore, operators had not beendthin abnormal situations, where they needed toapidly to
keep the power plant in safety conditions. Natyraly operative mistake could lead to a unit teguipment
damage or risk to staff with all the economic lesselated with this type of problemBhe modern distributed
control systems of the power plants provide theraoe with the elements to get a power generatiables, safe
and reliable, but as a consequence, there is atiedwf the operator's confidence to carry out sural man
behavior, e.g. a start-up in manual mode or theigsted actions after a feed water pump trip. Tingini
simulators help operators to practise this typenah behavior. The main advantage of a simulatar &gining
tool is that the operator does not need to touehattiual unit to learn to operate it in a broadyeaaf possible
scenarios. These scenarios include normal opesaliia unit start-up from cold iron to full load dshutdown.
Also can be defined scenarios for malfunctions hicl the trainee practise the suitable operatitimae when
in the simulated unit there are events like: trips pumps and turbine, tube ruptures, and “faulty”
instrumentation. In other words, the operatorstheesimulator to practice their normal operatiooggdures and
to practise infrequent evolutions and faulted cbads operators are carried out through simulatatso the
simulators can be utilized to validate the normaérating procedures, to conduct engineering stualigsto
train plant technical supporting personnel. The efssimulators has proven through the years toreeaf the
most effective and confident ways by training powkmt operators. Using simulators, operators eaml how
to operate the plant more efficiently.
The Figure (4) shows the flow chart of proposedesysfor training technical crew which is first pootpe form
of the proposed system and show all malfunctiongasf turbine power plant whicimay encountethe main
part of power plant ( compressor ,diffuser ,turbilwsembustor, generator ).and monitor situationttod
compressor specially axial shaft situation arelvhnes& blade situation from the erosion and swroand
surface roughness and pitting of the blade surfagel monitor situation of the diffuser specialtie forward
part and aft section situation from cracks andsiero, and monitor situation of the turbine rowstditionary
vanes from damage and crack and test row of ngtditiades status from damage and crack and cheukeéu
axial shaft situation from deterioration, and monisituation of combustion from the crack or damaayed
monitor generator situation from damage and crabks prototype also includes a prediction systeotess of
potential failure occurring which received informest from several sensor which send the data to Hedp
technical crew and gives idea about which statiarispsuffered from failure and causes the probkemd, the
prediction system helps the technical crew to ptetie malfunctions which affected the gas turljower plant
and the prediction system has six sensor and detect
The first sensoiis the ambient temperature sensor which showsiththere are any increasing in ambient
temperature of the gas turbine power plant systdmehwvill deteriorate all mechanical and electripakts of
the power plant system and needs to take the emtjaiction against this problem through the ad\ie¢ teceive
from prediction system to help technical crevgatve the problem and protect the power plant fdamage by
checking the cooling system immediately.
The second sensor is snow and freezing rain semsich shows that if there are any increasing inwsiamd
freezing rain rate which will reduce the air flomiin the inlet of the power plant due to particléthe snow and
freezing rain which needs to take the direct actigainst this problem through the advice that recdiom
prediction system to help technical crew to sdhwe problem and protect the gas turbine power Egstem
by cleaning the filters or condensing the snowreeZing rain immediately. The third sensor is diestsor
which shows that if there are any increasing int date which will reduce the air flow from the inlef the
power plant due to particles of the dust which mngk the filters of the inlet of gas turbine povant system
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which needs to take the direct action againstgho®lem through the advice that receive from prtaaticsystem
to help technical crew to solve the problem andeutothe gas turbine power plant system by cheatiie inlet
filter.

The fourth sensor is oil and industrial vapor semgoich shows that if there any increasing of oidlandustrial
vapor rate causes compressor blades erosion anmsbioor and fouling and the axial flow compressavhich
causes loss in power plant output and efficiendye to particles of the oil and industrial vapand needs to
take the required action against this problem thhothe advice that receive from prediction systenhelp
technical crew to solve the problem and proteetdas turbine power plant system from foulingnashing
these affect part continuously .

The fifth sensor is smoke sensor which shows ftthere is any increasing of smoke rate which dififecthe air
flow from the inlet of the power plant due to peles of the smoke and increasing of CO2 percentddeh
needs to take the required action against thislgnolthrough the advice that receive from predicsyatem to
help technical crew to solve the problem and ptdtee gas turbine power plant system by cleatiiedfilters
and decreasing of the CO2 immediately

The sixth detector is critical life power plant awhich show that if there are any exceeding dfcet life
power plant parts will damage these parts and teéake the immediate action against this [eolthrough
the advice that receive from prediction systerhdlp technical crew to solve the problem by cdabetpower
plant operating hours and compared with standatital life of power plant parts to protect aeyceeding
critical life time of the part and change the pdhiat satisfying exceeding condition. The proposgstem can
classify the malfunctions in to three level thesffilevel is small or generic level malfunction gexond level is
medium or special level malfunction the third leigebig or remote level malfunction.

Diffuser Turbine Combustor Critical life of Dust Temperatur Snow & Rain
part
Compressor Smoke Oil & Industrial
Generator \ Vapor
Power Plant Receiving Malfunction
Datz o Level

Do
Maintenance End No

Yes

Calculation Fault Rate

Calculation Fault Rate

Warning Sign

Calculation Fault Rate .

v

Change part End

Figure (4) System Design Flow Chart of The Malfims

The proposed system will begin with the first leifehe malfunction according to fault rate of povpant was
small then the system will start processing by uakion and evaluating the malfunction. The system
mechanism of processing is that malfunction of poplant must keep below (30%) which is (damageereit
level) if malfunction equal or exceed this levekith must change the faulty part, and if malfunctitiein’t
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exceed damage criteria level then system will @ldoing maintenance only of the part such as reaét or
clean etc

If malfunction was not a small then the proposestesy will continue and try medium malfunction leviéfault
rate after calculated appeared equal or exceedmhde criteria level then must change the faulty, pad if
calculated fault rate didn't exceed damage critienal then system advice doing maintenanceeptrt.

If malfunction was not a small or medium malfunatithe proposed system will continue and try Big
malfunction level if fault rate after calculatedpaared equal or exceed of damage criteria level thast
change the faulty part, and if calculated faulerdidn’'t exceed damage criteria level then systdwica doing
maintenance of the part.

The Figure (5) shows the flow chart of proposedesysfor Evaluating of technical crew which is sedon
prototype form of the proposed system which shawes dvaluating level through set of questions itet fevel

is Bad and second level is sufficient the thirdeleis good and fourth is very good and sixth leeetellent
according to this evaluation result the proposestesy gives the advice what is training level neefdsach
evaluated technician.

Testing i~ Evaluating

technical crew level
Calculation and Calculgtion Calculation Calculation Calculation and
Evaluation an and Evaluation - :
Evaluation and Evaluation Evaluation

. L .

Condition If Evaluation
<=85%

Technical Crew

End needs Training

Technical crew can

End work

Figure (5) Evaluating Test Flow Chart

The Figure (6) shows the flow chart of the proposgstem for power plant part testing procedure tincthird
prototype form of the proposed system which sholegem testing step and gives the advice accorttirtgst
procedure if the technical crew completed testirgess successfully the power plant will be in saegle then
the proposed system will give permission to techinicew to start up the power plant statiorthé technical
crew didn't completed testing process then the pguant will not be in save mode and proposed sysiéll
didn’t gives the permission to start up power plstation and gives warning alarm show that which peed it
to test.
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Figure (6) Power Plant Part Test Procedure Flowi{Cha

The Figure (7) shows flow chart of proposed sysfemfault diagnosing of gas turbine power plant ethis
fourth prototype of proposed system and has (2&gkihg icon. The system mechanism of processitigpisthe
affected part of power plant must keep below (30#ich is fault criteria level.

If receiving data value from power plant exceedimg level the proposed system will gives warnitegra and
advice to change the faulty part and proposed systél shows the fault level. If receiving data ualdidn’t
exceed the fault criteria level then the proposetiesn shows that the power plant status is good.

Compressor Diffuser Combustor Turbine Generator
Gas turbine power plant » Warning Sign » Fault Evaluation

Condition IF
Fault == 30%

Station
End condition Good
Lets work

Figure (7)Fault Diagnosing of Gas Turbine Power Plant Flovai€h

10. System Implementation:
To implement a proposed system successfullgrge number of inter-related tasks need to beechout in an
appropriate sequence .the sysiemplementation is the realization of technical sfyeation of an application, or
execution of a plan, idea, model, design, spetifioastandard, algorithm, or policy. And the puspoof the
implementation process is to design and creatdafmicate) a system element conforming to that el
design properties and/or requirements. The elerigembnstructed employing appropriate technologied a
industry practices Theuccess of any software solution is directly edato achieving a successful system
implementation To satisfy expectations, an impletagon that is well thought out, well planned, and
meticulously executed is imperative, we apply thpegtise and experience in the system implememiatiio
realize the develop a strategy that identifies susfaesponsibility and appropriate timelines redato gathering
data, entering that data, and determining the aptinime to complete basic training, evaluation, powlant
testing part, fault diagnosing and monitor and renaontrol of power plantSo the Training users or technical
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crew on gas turbine power plant malfunction leved &valuating technical crew level and testing pdace of
power plant and fault diagnosing and monitoringhwigmote control of power plant effectively is kiy a
successful system implementation. The lack of ayate training and support can be important nesor
poor user acceptance and adoptiés with any technology implementation, carefuhsideration should be
given to the basic skills of users as this willdgithe training program that you need to develapto$repare
an efficient technical crew work effectively in tlgas turbine power plamhust train it in the training center
before send to filed by this way we will reduce #reor of the technical crew as minimum as possiloieé also
significantly reduce the training cost of technicedw which will trained in power plant trainingrter. And the
proposed system contains several prototype formsxphain it below in details

1-Training of Technical Crew Prototype Form:

The Figure (8) shows training of technical crewtptgpe form which includes set of Icons used tanttae
technical crew. The proposed system collects alfunetions of the power plant and classified irtheoee level
which are (small malfunction, medium malfunctiorddrig malfunction), by choosing any malfunctionridine
proposed system will shows the picture of the nmalfion and explain the malfunction and gives thell®f this
malfunction, if the trainees need more details dhgtem can display a video about malfunction typel the
trainees can see a simulation of gas turbine ofgp@lant operation through how gas turbine workido same
time the system has ability to predict malfunctiom gives the solution by choosing prediction asldt&®n icon
through prediction device which has set of senswt detector supported on power plant and send aie d
information wireless to prediction device. Thenegs can end the training process after finishitrgithrough

main form icon and can exit out of form to the miirm to choose another process.
‘4 Gas Turbine powr plant

Figure (8) Training of Technical Crew Prototype fior
2. Evaluating Forms of Gas Turbine Power Plant Prototype Form:

The Figure ( 9 ) shows Evaluating Forms of Gas iheriPower Plant Prototype Form which includes get o
icons which use to evaluate the technical crewl)envbich classify the evaluation level in to fivevel (bad,
sufficient, good, very good and excellent) . Thegwsed system gives the advice about each evalaated
according to evaluation; the proposed system gpezmission to excellent evaluated level to worledily in
power plant which doesn't need training coursedtbér level sure needs training courses to workawer
plant. By this way the system can recognize betwibergroups of technical crew levels and givesceect
advice. The technical crew can end the evaluatiom fof gas turbine power plant process through rf@im
icon and exit out of the evaluation form to the mi@irm of the proposed system to choose anoth&epgsing.

3. Routine Test Procedur e of Gas Turbine Power Plant Prototype Form:

The Figure ( 10 ) Shows the Routine Test Procedfifgas Turbine Power Plant Prototype Form whicluides
set of icons which used to test the all part sestiof power plant through group of testing stemthleows the
status of the station if the technical crew dididimplete the test procedure successfully the gmeg system
didn’t give permission to start up the power pland in same time gives warning alarm and the prghegstem
gives percentage degree rate of tester by thistheagystem will help the technical crew or trainesomplete
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test the part of power plant and don’t forget amgtion. If the trainees completed routine testimgcpdure
successfully the power plant will be in save modd the proposed system gives the permission tb gpathe
power plant through receiving advice and messama the system, by this way the proposed systenpwoliect
the power plant completely from damage. The te@imicew can end the routine test of gas turbinegrgyant
form through main form icon and exit out of the tina test procedure form to main form of proposgstesm to
choose another processing.

4. Fault Diagnosing of Gas Turbine Power Plant and Solution Prototype Form:

The Figure (11) shows the Fault Diagnosing of Gasbihe Power Plant and Solution Prototype Form twhic
contain set of the icons which use to fault diagmp®f power plant section through group of diagngscon.
By choosing any diagnosing icon the proposed systdirdirectly receive the value of fault rate ofiosen
icon, and if fault rate exceed fault criteria lewélpower plant section then the system will givesning alarm
and needs to change the part, and if the valuauwf fate didn't exceed the fault criteria leveththe proposed
system shows that the power plant is in save mgdhib way the system can diagnose the all pqlesnt
section fault and gives the correct solution .greltechnical crew can end the fault diagnosingavigy plant
form through main form icon and exit out of the Ifadiagnosing of power plant form of proposed syst®
main form to choose another processing.

one governar are nesded forsafe Two independent governors are
turbing operation _ nesced for safe turbine operation X

Form for e wet bsges of fhe B ayfinr, In the wet stages of the LP cyinder. ||

Gas Clnem Clisenm I

A in the wetstages of the high-pressure In the wet stages of the low-pressure |
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only it of a steam fines should be e The Inletas well 55 exhaust steam 3

supporied o avoid sirains = lines should be supporied to avoid )

gas soluble deposits may be washed \Waier soluble deposits may be © @i0How
off with condensate or wet stisam washed off with condensate or wet | |

vibration induced by partiak-arc blades arises diie to vibration induced
il by partiat

Only Adiabatic heat drop o | Process hest drop, Adisbatic heat drop
As the furbine lemperature up causing As the turbine speeds up causing 3
linkage to open & pllot valve linkage to open & pllot vale )

Figure (9) Evaluating Forms of Gas Turbine PowanPPrototype Form
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Figure (11) Fault Diagnosing of Gas Turbine PowlanPand Solution Prototype Form
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