
  

MRP : 
  

1*23  

 

1-    

2-  

3-    

 
 :16/12/1391                 :14/7/1393   

 

  
    

  .    

   . 

    

  

          .

   

MRP       

 

 .       

   .

                                                                                                                                               
*:  E-mail: Alirezapooya@um.ac.ir  

  

34 1392  



  _______________________  341392  

20  

      .

         

   

  

   :MRP . 
 

1-  
 1 1960    

    1970      

 ] 11[.MRP 

  .   

    .  

      

    .

MRP2  

        

  .         

  . 

1983    (

     

 ]11[.  

 MRP   

  3     4     

                                                                                                                                               
1.Materials Requirement Planning 
2. Safety Stock 
3. Holding Cost 
4. Shortage Cost 



...   _____________________  

21  

  

]251-64[.  

  MRP  

      .     

  .    

     

 .  

  .  . 

         

  . 

          

        

 .     

   
 MRP      

   

 .        1 

 .  

     

        .    

       ]31

19[

   .  

  

                                                                                                                                               
1. Lead Time 



  _______________________  341392  

22  

2-   
1      

   .       

    

]4103-113[. 2  

   

  

    .

]5723-731[ .3 

            

     

        .

 ]6[.  
4      

MRP       

 .  MRP  

    

]774-97[.  
5             

 6 

    .    

  ]8 147-159[.  

                                                                                                                                               
1. Inderfurth 
2. Louly, Dolgui 
3. Al-Refaie, Tahat, Jalham 
4. Mula, Poler, Garcia 
5. Personaa, Battinia, Manzinib, Pareschib 
6. Super Bill of Materials 



...   _____________________  

23  

    

 .  

            

            

          .   

  EOQ ]9[.        

   .   

      

   .   

]10[.  

MRP       

    

         

  ]11[.  
1    -      

  . 

 ]12293-300[.  
2  

  ]13637-645[.      

=]141170[.   

    

 3    

      

  .

                                                                                                                                               
1.Vogelgesang, Inderfurth 
2.Beutel, Minnern 
3.Orcun, Uzsoy, Kempf 



  _______________________  341392  

24  

 ]152159-2163[.
1   

 ]1633-36[. 

         

      .

 

 .       

  ]1756-67[.  

       

          ]18

1350-1355[.  

    

            .

...    

 . 

 ]193-12[.  

  

 .  

 .

         

 ]20342-349[.  

MRP     

         

                                                                                                                                               
1. Peter, King 



...   _____________________  

25  

        

   

 .        

  

  MRP   

    

MRP       

       

  

  

3-    
MRP    

      

   

 MRP       

  .  

          

   .

  

      . 

3        

 MRP   

  6 91 )

3     .

 



  _______________________  341392  

26  

  

  .      

  12   3    

  .  

 4          5

 6       

      

 
4-  MRP  

    

   

   

  )   

  

    

         

           

 .        

      

           

    

  

                                                                                                                                               
1. BOM 
2. OPC 
3. FPC 
4. Total Cost 
5. Holding Cost 
6.Shotage Cost 



...   _____________________  

27  

4-1-  

1. 

  

  
2.   .      

  

  

3.   

4. 95/0  

5.  

6.  

7.  

8.        

 )7 .( 
 

4-2- -   

MRP      

    

       .

        

    

   .

 

A

b c



  _______________________  341392  

28  

    

   .   

        

   .

       

MRP   .   MRP    

1   

  

  
 1  MRP 

 

 



...   _____________________  

29  

4-3-    

MRP   
1 :        

  .  
2         :

        

      .     . 

   

 :

 1    

 :      

2    

  

)2(  A  = + A  - A   

  

     

  :3    

       

   

  

)3(  A   =IF THEN ELSE(A  > A  , 1, 0) 

  

  4    

   

                                                                                                                                               
1.Demand A. 
2.Safety Stock A. 



  _______________________  341392  

30  

)4(  
A =IF THEN ELSE (A  =  MAX(( 

A  - A  ), A  ),0) 

 
1     

   

   :5    

   

   

1-   

2-      

  6   

  

)6(  A   =MIN("Min   c,b ", A   ) 

  

 :7       

   

 :        

  .

    

  . 8     
2      :

 9    

 .      2   

  

                                                                                                                                               
1.Min Production A 
2.LT A 



...   _____________________  

31  

  
 2    

  

  

 :  
1:        

]6[  
2       :

  

c:      

10  c    

c :11    

 ]6[.  

c :  

 12   

                                                                                                                                               
1. Desired Coverage Inventory 
2. C Usage per Order A 

  

A 
 

A 

A 
 

 A A 

A 
A 

A 

A 

 
A 

A

A 
 



  _______________________  341392  

32  

c  : 13 c 

c c  ]1756-67[.  

c       :

   14     

   

c   :

   15     

  ]61756-67[.  

 c        :16 

   

c : c     

17    

  

c 3   

  

 
 
 
 
 
 
 
 
 
 
 
  
  

3  

C 
C c 

C  
 

c 

c

C 

C 

C A 
 

C 

 C 
 

 

< > 

cb  

A 

>b  < 

<A > 

> A< 
 



...   _____________________  

33  

   

  

 : 

  .  

      :    18 

   

   :19      

    

 : 20    

 : 21   

   

 :22      

   

  :     

 23   

 4   

  

  
 4     

 

 
A 

 

 
A 

> A< 

<A  >



  _______________________  341392  

34  

4-4- MRP 
  MRP       

         

        23 4 

 .     MRP 

  5  .  

  

  
  

5 MRP  

 
4-5-    

 

       

 .       



...   _____________________  

35  

 

 .  

  

5-    
    

]13[     

2 5/0    .      

         

470 298     4000 

 4500   

   

 =  

Z=    

LT =  

LT =  

D =  

DL=   

  

  

1(         

]14[. 
 

=  
 

2( ]21[. 

3(   



  _______________________  341392  

36  

4(  =  ]16  33-

36[. 

5(  DLTZSS]16 

33-36[. 

6(    

]1633-36[. 
 

)**()**( DLTDLT ZZSS  
 
7(   

]22[. 
 

2)*()*(* 2
DLTDLTZSS  

 
 140            .

      

 7 ) 1  (  

    

 . 1 

     140 

  6 7 

  

1   5    

 .  5 DLTZSS
 .  7      

  5     

     



...   _____________________  

37  

 1    

  
) (  

  

   

   

 ) (  

1  303/54 889/64 21435769  

2  234/72 108 12918965  

3  374/93 521/10 13060361  

4  254/87 473/49 12121750  

5  232/95 602/56 10302965  

6  368/94 1076 20673276  

7  275/79 766/34 14847314  

  

  
 6        

 A 

2/000

1/000

0
1 36 71 105 140

 ( )

 A : 1 m2/
 A : 2 m2/
 A : 3 m2/
 A : 4 m2/
 A : 5 m2/
 A : 6 m2/
 A : 7 m2/



  _______________________  341392  

38  

  
 7         

 
6-    

      MRP       

            

           

            .     

             

 .  

          MRP  

  

 .   .  

400 M

200 M

0

1 36 71 105 140
 ( ) 

 : 1
 : 2
 : 3
 : 4 
 : 5 
 : 6 
 : 7



...   _____________________  

39  

    140 

   .  1    5 )  

(      

   

    

  

          .

   ]9[  

  . 

]6[  

  .

       

    

 .   

       

         

  

]4103 -113[     

 . 

 ]10[      

    

  



  _______________________  341392  

40  

 ]5723 -731 [    MRP 

 

   

    

 ]1756 -67[]20342 -349[   

       .

]181350 -1355[  

       

MRP    

  

   

 

 .         

  . 

   . 

  

 . 

  

7-  
]1[      )  (  .

 .  :1387.  

[2] MurthyD.N.P.,Ma.L.;"MRP with uncertainty: A review and some 

extensions"; International Journal of Production Economics, Vol. 25,1991. 

 



...   _____________________  

41  

]3[    .  )

.(  .  .. 19 :

1388.  

[4] InderfurthK.;"Safety stock optimization in multi-stage inventory systems"; 

International Journal of Production Eonomics, Vol. 24 ,1991. 

[5] AlyOuldLoulyM., DolguiA.; "Calculating safety stocks for assembly systems 

with randomcomponent procurement lead times: A branch and bound 

algorithm";European Journal of Operational Research, Vol. 199,2009. 

[6] Al-RefaieM. Al-Tahat, Jalham. I.; A system dynamics approach to reduce 

total inventory cost in an airline fueling system;Proceedings of the World 

Congress on Engineering, London, U.K., Vol. I, WCE, June 30 - July 2, 

2010. 

[7] J. MulaR., PolerJ. P. Garcia; MRP with flexible constraints: Afuzzy 

mathematical programming approach; Fuzzy Sets and Systems 157, 2006. 

[8] PersonaaA., BattiniaD., ManzinibR., Pareschib.A.; "Optimal safety stock 

levels of subassemblies and manufacturing components"; Int. J. Production 

Economics, Vol. 110, 2007. 

]9[ 

     (  :  )   

http://www.betsa.ir/post/category/11.  

]10[     

http://www.SID.ir.  

]11[               

      MRP     

   .   .151390. 



  _______________________  341392  

42  

[12] InderfurthK., VogelgesangS.; "Concepts for safety stock determination under 

stochastic demand and different types of random production yield"; European 

Journal of Operational Research, No. 224, 2012. 

[13] BeutelA., StefanMinnerN.; "Safety stock planning under causal deman 

forecasting"; Int. J. Production Economics, No. 140, 2012. 

]14[ .   

1378. 
[15] OrcunaS., UzsoybR., Karl G. Kemp F.; "An integrated production planning 

model with load-dependent lead-times and safety stocks"; Computers and 

Chemical Engineering, No.33, 2009. 

[16] Peter L., KingCSCP;Understanding safety stock and mastering its equations, 

APICS magazine;July/August 2011. 

[17] Daqin Wang, Ou Tang; "Dynamic inventory rationing with mixed backorders 

and lost sales"; Original ResearchArticle International Journal of Production 

Economics,Vol. 149, March 2014. 

[18] RadimŠpicar, System Dynamics Archetypes in Capacity Planning Original 

Research ArticleProcedia Engineering,Vol. 69, 2014. 

[19] Xun Wang, Stephen M., Disney, Jing Wang; "Exploring the oscillatory 

dynamics of a forbidden returns inventory system"; OriginalResearch Article 

International Journal of Production Economics, Vol. 147, Part A., January 

2014 

[20] Martin Albrecht, Determining near optimal base-stock levels in two-stage 

generalinventory systems; Original Research Article European Journal of 

OperationalResearch, Vol. 232, Issue 2, 16 January 2014. 

 

 

 



...   _____________________  

43  

[21] Mustefa MussaY.; A system dynamics model for operations management 

improvement in multi-plant Enterprise; Faculty of Technology, Policy and 

Management Energy and Industry Section Delft University of Technology, 

August 2009. 

[22] A New Framework for Safety Stock Management, Cognizant 20-20 Insights, 

December 2011. 

 


