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SuMMRY

The title of our research is " Towards An Expert System for
Photovoltaic Powar System (PVPS) Design " .
Our research is gpecialize in finding out all the basic bases
that we are in sofe need to built an expert system for PVPS
design and analysis .
Expert systems are needed to give a new and unpredictable
soluticons bheside it's power in predict the solutions depending
on new strategies such as " Deduction , Induction and
Heuristic reserach " .

Generally an expert system consist of three assentiol parts

which they are User interface ,Inferencerengine and éﬁowledge
base also there is aQynamic database .

We had.-allready made a try for building" an expert system
depending on the following :-—-

~We built a user interface by a various type and color windows
and the dialogue between the user and the system .

-We attemept to built an inferece engine to the system relying
on using the matching external predicates or { prolog built
in matching process)that matches the desgin facts of aspecific
desgin parameters with all rules that built in the knowledge
base in a hisrarchy method with the prolog stratege of " Depth
_first with hackword chaining “, when the matching proceass had
been vrefied the desirm rule will be fire and it's conclusion
will be transfer to the working memory ( dynamic database ) .
After the system had been finished the sapecific design
parameter prolog ccmp%}er will reset the database and

restarting again .
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-Knowladge base is representad by production rule methode which ?
have the advantageous of, hierarchy , easy in implemention and |
updating and more easier'in finding the logicall ralations .

We constructe all the design parameters as a rules and facts
and usually the facts are asked as a quaestions with limited
replaying of Y or N only to selact the desire design parameter.
We bulit up to 85 algor=athimes depending on papers , taxtbooks,
thesis and previous rasearchs .

our systam will involve the following design parametars :-
~Insolation ,hers the study of insolation in (Kw—-h/m"2-dayiwith
array %*ilt angle , clearness facter , ground reflactanca index,
the ordering of days in the year and lati?ude of the countery.
~-Lpad determination ,the load consumption in (Kw—h/day)have heen
studied monthly and seasocnal .

-Array design ,in which i+ include the calculation of the rated
and maximum current ,voltage and power with both ( Dc aor AC )
operation.In this paragraph we learn how to calculate the rquired
array areza for aspeci fied consumption load and how to calculate
the number of panels needed in *he design .

We Also mention here how to select the type of interconnection
amd the value of the variables (N,P,S,3) .

finally in this paragraph we l@aren who to design the storage
unit and inverters if we use AC operation .

-Reliability masurments,which reapresent the raliability of parallel
and series items and parallel panels tblock P) and series block‘
tbrunch S)and parallel brunch (Bluntil we reach array reliability
for both open and short circut failuer .

-Array problems,which represent both power mismatching and conductal

4
losses with a different values to (3,P,B? .
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-Optimization , finally we find out the optimization par agraph
order to covers all design parameters optimization like for examy
, thea best insolation day in any month , the best tilt angle for a
month, season and year,also there are system per formanca optimizaty,
with each month or season to a PVPS having tracking system .

We have got auseful raauits with the design for location af(33.3 3}

haghdad / IRAR as followes - +

- The monthly average clearness facter is(,35),with ground reflactan

of (0.2 .

-To deglgn avilage of 10 11v1ng unit 2ach have a load of 20Kw—h/day

need an area of ( 358 m"2 ) or number of panels of ( 968 ) in orm
to provide a power of (41.6 Kw) as (240 val:) voltages and (173 Amp.
as atotal current ,(the panels used have a 36 series cell with outpu

voltage and current of 12 DC and 2 Amp. raspectivility J .

-For this system we found that we need (17) nattery of {20 Amp.) ead

with inverter of (352 KVA) .

-Finally we built the station on the following variable value
{N=36,P=8,B=6) which gives alow lavel of power mismatching of ( 2.4%)
from the total power and a conductar losses of ¢ 880 Watt ) with 2
reliability of 72% , also we see that the case of ( §=20,P=4,B=12) i4

more acceptabla than the ex case .

End Of Summ.ry File l
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