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 :-عُىاٌ انرسانت او الاطروحت
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 :يهخص انرسانت او الاطروحت

 

 ذٕش١ظ ػ١ٍّح اػادج ٚٔٛػ١ح اٌثٕض٠ٓ إٌّرط لثً تى١ّح اٌث١أاخ اٌخاصح تؼذ س١ٕٓ ِٓ اٌّشالثح اٌّسرّشج لاداء ٘زٖ اٌٛحذاخ إٌفط١ح ذُ ظّغ.  ذُ أعاص دساسح شاٍِح ذرضّٓ اٌرص١ُّ ٚاٌّحاواج ٌلاداء اٌصٕاػٟ ٌٛحذاخ اٌرٙز٠ة اٌحفاصٞ ٌٍٕفصا فٟ ِصفٝ اٌثصشج, فٟ اٌؼًّ اٌحاٌٟ 

 . ( Aspen HYSYS Refinery Software ) حاسٛتٟ حذ٠س خاص تؼ١ٍّح اٌرٙز٠ة اٌحفاصٞ ٠ذػٝ تشٔاِطتاسرخذاَ ذُ اسرحصاٌٙا اٌرٟ ل١اس١ح تاٌم١ُ ايذٙاِماسْٚ إٌّرماجاٌم١ُ ِٕٚالشح  ذح١ًٍ ذُ , ِٚٓ شُ  .ٚتؼذ٘اٌؼاًِ اٌّساػذ ا

فرشاض ذطث١ك أب (  Smith ) ّٔٛرض ذُ ذؼذ٠ً ,فٟ اٌؼًّ اٌحاٌٟ  (. Smith ) ٔسثح اٌٝ ّٔٛرض   ٚاٌعش٠اْ احادٞ اٌثؼذ اٌحاٌح اٌّسرمشج إٌّٛرض الاٚي ٠فرشض. اٌعش٠اْ اٌّحٛسِٞفاػلاخ  ِٓ ٔٛع اٌثٕض٠ٓ فٟ ِصفٝ اٌثصشج ٘ز٠ةسٍٛن ٚحذج خب  ّٔٛرظ١ٓ ٌٍرٕثؤسرخذاَذُ أ    

اْ الأراظ١ح ٌٍّشوثاخ وزٌه ت١ٕد إٌرائط  . اٌّؼذي ّٔٛرضيي% 2.983صٍٟ اٌٝ الا ٌٍّٕٛرض % 6.922 اٌثٕض٠ٓ ٚٔسثح اٌخطأ لٍد ِٓ ٘ز٠ةاػطٝ ٔرائط ِماستح ظذا ٌٍٕرائط اٌرعش٠ث١ح ٌٛحذج خاٌّؼذي  ِٛرضآٌاظٙشخ إٌرائط اْ .  اٌثٕض٠ٓ٘ز٠ة ػٍٝ خ١ٍظ ٚحذج خحم١محلأْٛ اٌغاصاخ اي

.  اٌغاصاخ اٌّصا١ٌح ِٛرض ْ٘ا فٟ اٌغاصاخ اٌحم١م١ح اوصش ِِٓٛرضالاٚسِاذ١ح ٚا١ٌٙذسٚظ١ٓ فٟ ْ

ذرىْٛ ِٓ  ِشوثاخ تشاف١ٕ١ح ػٍٝ ذشرًّ ح١س أٗ ٠فرشض اْ إٌفصا اٌّغزٞ ٌٛحذج اٌرٙز٠ة, و١ّ١ائٟ ذفاػً 83 ِشوة ٠ٚحذز ف١ٗ 24 ػٍٝ شرًّ ِٞٛرض٘زا آٌ. ( Anchyeta )ٔسثح اٌٝ ّٔٛرض اٌثٕض٠ٓ ٘ز٠ة ٌٛحذج خالاسرمشاس ِٕالشح ٚذط٠ٛش ّٔٛرض فٟ حاٌح ذّد, رٌه ي   اضافح 

ِرعأس ٚ تأسرخذاَ اياٌطٛس اٌغ١ش ٚظٛد ػرثاس أٚاٌصا١ٔح ب ( Ergun)ذطث١ك ِؼادٌح ٚالاٌٚٝ تإدخاي ذأشش فشق اٌضغظ , تطش٠مر١ٓ  ( Ancheyta  ) ّٔٛرض ذط٠ٛش ذُ ,ف١اٌؼًّ اٌحاٌٟ.  رسج واستْٛ 11 اٌٝ  6 ذرىْٛ ِٓ اسِٚاذ١حِشوثاخ ٔفص١ٕ١ح ٚٚ ,  واستْٛ رسج11اٌٝ   1

.  ٌٍّٕٛرض الأصٍٟ ٚاٌّؼذي ػٍٝ اٌرٛاٌٟ % 2.0367 ٚ % 4.2534ٌخطأ إٌسثٟ ٟ٘ ي اٌم١ّح اٌّطٍمحٚ. اٌرعش٠ث١حِمثٌٛح ظذا ػٓ ِماسٔرٙا ِغ اٌم١ُ اٌم١ُ إٌظش٠ح اْ  إٌرائط اٌرٟ ذُ اٌحصٛي ػ١ٍٙا ذث١ٓ .  ٌسشػح اٌرفاػً(Langmuir-Hinshelwood)ٚصف 

 ِٕرطٌثٕض٠ٓ اياٌّخرٍفح يِىٛٔاخ ٚاي, وفاءج اٌؼاًِ اٌّساػذ , إٌّٛرض ٠صف اٌرغ١١ش فٟ ِحرٜٛ اٌفحُ .  خلاي اٌؼّش اٌرشغٍٟ ٌٛحذج اٌرٙز٠ة اٌحفاصٞ ٌٍٕفصا (semi-regenerative)ٔٛع ِفاػلاخ ياٌؼاًِ اٌّساػذ يذصث١ظ فؼا١ٌح  ٠صف ػ١ٍّحّٔٛرض ذط٠ٛش  ذُ, ِٓ ظأة اخش     

 خلاي دٚسج اٌؼّش اٌرشغ١ٍٟ ٌٍؼاًِ 83.7 اٌٝ 97.24 اٌؼذد الاٚورأٟ لٍد ِٓ  ل١ّحإٌرائط اْت١ٕد .  اٌثٕض٠ٓ فٟ ِصفٝ اٌثصشج٘ز٠ةٚحذج خِٓ ت١أاخ  ذُ ظّغ إٌّٛرض اٌّؼذيِٓ اظً تشٕ٘ح صحح . خلاي دٚسج اٌؼّش اٌرشغ١ٍٟ ٌٍؼاًِ اٌّساػذ ٌّفاػلاخ اٌعش٠اْ اٌّحٛسٞ

. اٌّشوثاخ اٌثشاف١ٕ١ح ٚإٌفص١ٕ١ح لذ اصداد ٚ اٌفحُ و١ّحفٟ ح١ٓ اْ ا٠ضا اٌّساػذ ٚ وزٌه أراظ١ح اٌّشوثاخ الاٚسِاذ١ح ٚا١ٌٙذسٚظ١ٓ لٍد 

 وأد ِمثٌٛح ِماسٔحً تإٌرائط اٌرعش٠ث١ح ٌٛحذج تشٔاِع١ٓ ػ١ٍٙا ِٓ ولا اياٌحصٛي إٌرائط اٌرٟ . Aspen HYSYS Refinery Software ٚالاخش تاسرخذاَ  (Matlab7  )ذُ اخرثاس اداء ٚحذج اٌرٙز٠ة ذحد ظشٚف ذشغ١ٍ١ح ِخرٍفح ٚرٌه تاسرخذاَ تشٔاِع١ٓ حسات١١ٓ احذّ٘ا تٍغح

.  ِصفٝ اٌثصشج اٌرٙز٠ة فٟ 

 .ِصفٝ اٌثصشجاٌرٙز٠ة فٟ ٌٛحذج اٌطث١ؼ١ح  اٌظشٚف اٌرشغ١ٍ١ح ٚاخرثاس ( Aspen HYSYS V7.1 optimizer) احذٜ طش٠مح الاِص١ٍح اٌحذ٠صح ٟٚ٘تأسرخذاَ ٚرٌه ٚورأٟ ٌٍثٕض٠ٓ اٌّحسٓ الاػذد ل١ّح ًٌاػٍٝ ِٓ اظً اٌحصٛي ػٍٝ  اٌثٕض٠ٓ ٘ز٠ةٚحذج خي ذُ اخرثاس الاِص١ٍح      

.   اٌّصٍٝ جظشٚف اٌرشغ١ٍٟػٕذ ذطث١ك  99.1 اٌٝ 96.3إٌرائط اْ اٌؼذد الاٚورأٟ ٌٍثٕض٠ٓ اٌّحسٓ لذ اصداد ِٓ اظٙشخ  

 حشاسج دسظح حشاسج ضّٓ ذدٚوأد اٌّرغ١شاخ اٌذاخٍح اٌٝ اٌشثىح اٌؼصث١ح. ِصفٝ اٌثصشج ي اٌصٕاػ١حاٌث١أاخ اػذاد وث١شج ِٓ تالاػرّاد ػٍٝ ذُ ذط٠ٛش إٌّٛرض  .(ANN)الاصطٕاػ١ح  اٌشثىاخ اٌؼصث١ح اٌثٕض٠ٓ تأسرخذاَ ٘ز٠ة ٚحذج خٌٍرٕثؤ تأداء ّٔٛرض ذُ ذط٠ٛش    

-Levenberg ) ٟ٘ الافضً ٚوأد اٌطش٠مح ِٓ طشق ذذس٠ة اٌشثىاخ اٌؼصث١حذُ ِماسٔح ٔرائط سرح .  إٌّرطالأراظ١ح ٚاٌؼذد الاٚورأٟ ٌٍثٕض٠ٓاِا اٌخاسظح فررضّٓ .  ٌٍّشوثاخ ا١ٌٙذسٚواست١ٔٛح اٌٝٚٔسثح ا١ٌٙذسٚظ١ٓ, فشاغ١حاٌسشػح اي, اٌضغظ اٌرشغ١ٍٟ, اٌّفاػلاخ

Marquardt)  .اٌرشو١ة الاِصً ٌشثىح ٚا٠ضا ذُ اخرثاس( ANN   )ْشثىح      إٌّٛرض الاِصً ٌـح١س اْ  .اٌصا١ٔح وزٌه فٟ  الاٌٚٝ ٚطثمح اٌّخف١ح فٟ ايػمذ سثغ افضً ذشو١ة ٌٍشثىح اٌؼصث١ح اٌحا٠ٚح ػٍٝ طثمر١ٓ ِخف١ح ٘ٛ ٚاظٙشخ إٌرائط ا (ANN )  ِؼذي اٌخطااخرضي  لذ 

 . 0.99935 ذساٚٞ ٔحذاسالاوأد ل١ّح  ت١ّٕا 0.000413وْٛ ٞ يذذس٠ةٌّعّٛػح اي

  اداء ّٔٛرض ػٍٝ ِرغ١شاخ ذأش١ش ٘زٖ اي اٌثٕض٠ٓ ٚت١اْ ذُ ا٠عاد إٌسثح اٌٛص١ٔح ٌىً ِرغ١ش ذشغ١ٍٟ فٟ ػ١ٍّح ذٙز٠ة, ٚاخ١شا  . حاٌح اسرخذاَ ل١ُ ظذ٠ذج ٌُ ٠رُ ذذس٠ة اٌشثىح ػ١ٍٙا ٚاٌؼذد الاٚورأٟ ٌٍثٕض٠ٓ فٟ   الأراظ١حاٌرٕثؤ تم١ّحتاِىأٗ  ( ANN )ّٔٛرض إٌرائط اْ ت١ٕد      

ANN32.428 ٚ  %13.484 ٚ %32.319:  وأد فشاغ١ح دسظح اٌحشاسج ٚاٌضغظ ٚٔسثح ا١ٌٙذسٚظ١ٓ ٌٍّشوثاخ ا١ٌٙذسٚواست١ٔٛح ٚاٌسشػح اياي اٚصاْ ولا ِٓ: ٚوأد إٌرائط والاذٟ.  ٚأراظ١ح اٌثٕض٠ٌٓؼذد الاٚورأٟ ٌٍثٕض٠ٓ ل١ّح ا  ِٓ ح١سٚحذج ذحس١ٓ اٌثٕض٠ٓ ي% ٚ 

داٌح ن حسٓٔراظ١ح ٌٍثٕض٠ٓ اٌُلا اػٍٝ ل١ّح ٌٍؼذد الاٚورأٟ ٚ ذُ ذط٠ٛش ػلالاخ  ظذ٠ذج لا٠عادٚوزٌه .  ػٍٝ اٌرٛاٌٟ%36.061 ٚ %32.765 ٚ %13.542 ٚ %17.632 :  ذٍه الاٚصاٌْثٕض٠ٓ وأداإٌسثح لأراظ١ح بت١ّٕا .  تإٌسثح ٌٍؼذد الاٚورأٟ  ػٍٝ اٌرٛا19.769%ٌٟ
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Abstract of Thesis: 

       In the present work, a comprehensive simulation modeling was achieved to study the performance of Basrah catalytic reforming plants (BCRP). The data     

collection and monitory for the quality and quantity of gasoline production in BCRP before and after regeneration steps was continuously monitored for two 

years. The acquisitions data have been analyzed, investigated and discussed using Aspen HYSYS Refinery Software7.1. 

        Two models are used to predict the reforming process behavior of BCRP with axial flow pattern. A steady state one dimensional model relative to the Smith model, and 

modified Smith model by considering non-ideal gases behavior of the reforming mixture. The results showed the modified model had given very close results with the 

experimental date of BCRP and reduced the error from 6.922% to 2.983% for the original and modified model respectively. Also, the result showed that the yield of aromatic 

and hydrogen in the real gas model is higher than that of the ideal gases model. 

            In addition, a steady state model of reforming process that was developed by Anchyeta is discussed and modified. The model involved 24 components and 83 reactions, 

naphtha contained carbon atoms of C1 to C11 for paraffinic, and from C6 to C11 for naphthenic and aromatic. The model was modified in two ways, the first was entering the 

effect of pressure drop using Ergun equation and the second was considering heterogeneous phase by using Langmuir-Hinshelwood reaction rate expressions. The compression 

results showed that the theoretical and experimental values well accepted with absolute relative error of 4.421% and 2.88% for the original and modified model respectively.  

      On the other hand, a model of the catalyst deactivation of semi-regenerative reactors was developed. The model described the change in coke content, catalyst activity and 

reformate composition along the cycle life of radial flow in the reactor. The data were collected from BCRP in order to validate the model. The results showed that the RON was 

reduced from 97.24 to 82.7 during the cycle life. Also, the yield of aromatic and hydrogen has been reduced during the cycle life. While, the coke, paraffins and naphthenes has 

been increased. 

         The operating parameters of the reforming process were studied using Matlab7 program and Aspen HYSYS Refinery Software. The results of both models showed a good 

agreement with experimental data. On the other hand, the NCR process was subjected to the optimization test in order to find the maximum RON of the reformate using HYSYS 

Optimizer relative to BCRP operating conditions. The results showed that at these optimum conditions the yield of RON increased from 96.47 to 99.13. Where, the optimum 

conditions were (505.32, 501.64, and 499.83 oC for the first, second, and third reactor respectively, while the operating pressure was 30.4 bar for the three reactors, and the 

optimum value of H2/HC ratio was 7.56.  

       A prediction model of NCR plant using Artificial Neural Network (ANN) is developed based on industrial data of BCRP. The input parameters consist of inlet reactors 

temperature, operating pressure, WHSV and H2/H.C ratio. The outputs of the network model include yield and RON of the gasoline. The performances of the six training 

algorithms are compared and the results showed the optimum topology is Levenberg-Marquardt Algorithm with two hidden layers. The optimization carried out of ANN model 

by change architecture to become seven nodes in first and second hidden layers. The optimized ANN model reduced prediction error for test sets to be 0.000413, while, the 

regression is 0.99935. 

        The results showed that the ANN model was capable to predict the yield and RON of gasoline for the unseen in training sets. The weight percent of each parameter have 

evaluated to describe the effect of these parameters on the performance of NCR system. For gasoline octane number, the weight percent of (T, P, H2/HC ratio, and WHSV) were 

32.319%, 13.484%, 32.428% and 19.769% respectively. While for the gasoline yield, the weights were 17.632%, 13.542%, 32.765%, and 36.061% respectively. Also, the 

maximum RON and yield of reformate was represented by new correlations as a function of these operating parameters.  


