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Using the dynamic programming method in estimating the size of the
workforce for mechanical works during the implementation of the
project to expand industrial water transactions
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Abstract. The research focused on the workforce, which is one of the important elements for the success of
any project, The basis for success is planning and organization, and the most important thing that must be
planned and organized is the size of the workforce for each stage of the project, This was applied to the project
to expand industrial water transactions in the Baiji refinery The reason for choosing it as a sample for research
was that it is a huge project that contains many branching activities in a complex way that requires the
introduction of a new method that facilitates the estimation of the appropriate manpower size for each stage in
a correct scientific manner, And because of the large number of activities and works that require a different
size of manpower at each stage of the project Which will lead to an increase in the process of hiring and laying
off the workforce for each stage and to reduce these costs in addition to reducing the cost resulting from
retaining an extra workforce, The method of dynamic programming was used to solve the problem of
estimating the appropriate size of the workforce for the project, which must be kept at each stage in order to
reduce the cost The most important finding after completing the research was that it is better to keep the
minimum number of working forces at each stage, except for some stages in which it was necessary to keep
one or more additional workforce in order to avoid increasing costs.
Keywords: Dynamic Programming, Estimating The Size Of The Workforce, Mechanical works.
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70 0 35x2 0 D8 Sl uel) Gandll L)AL g
1- ) S0l a5 aead / 4SSl Jlee V)
630 | 25x3 | 35x3 | 75x6 A3 b s e s i g ki g Jlec|
CPlcai ASHSall JlacY)
70 0 35%2 0 ES duall e CPI e i
105 0 35%3 0 F2 Oe & sl 4808 iy CP3ass Ly

i Aal g2 Lguiany ae Claildll A& (33 5k
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i) Skl fa e iy Spend

70 0 |[35x2 0 F6  [le2 daladl duall o (1Al ) A plaial) s
gy Y a5
105 0 35x3 0 F7 Clailall e e i) As A latall day
Cilaviad) g
70 0 |[35x2 0 F6  [le dalidl fuall o (Ol ) A phaall i
gy SV a5

izl oy jead

70 0 x2 0 Q2 Lo Aalall dnall e cilaiaall da glaia cans
105 0 35%3 0 Q6 Clailil) 3 5k e bl 3K L shidl Ly
Cilasial) g

Ejectord) cuaiy jeas

105 0 35%3 0 F4 Ejector caais juai

(Skimmer)J! 4 skaia cuaiy jagas

70 0 35%2 0 L9 (Skimmer) 3hailall 4 shie puia s

Lo paladl (i S5 Sy paall (a5 S

105 0 3x35 0 M2 e sl z s A8l A gl Ly
Hoses  (5sS il ga) <l g (5 5k
4030 g sl

Jalall 2 slly Hls all 19.56=206 /4030= ASsilSsall Jlae S Jalal) jaf Jaxa
Ci1=Cy= 1956
s dla ya (S0 A DU ALl (5 8l (ya 2V Al

P1=4 , Py=2 , P3=4 , P4=3, P5=2 , P¢=3, P7=4 , Ps=2 , Pg=4 , P10=2 , P11=4 , P12=1, P13a=2, P13g=12 ,
P14=3, P15=2 , P16=3, P17=2 , P1s=3

LG Je S ALilall 5 i) pan i 44

fi(xi-1) = m>llr)1 {C1(xi-bi) + Co(xi-Xi-1) + fira(xi)}, 1 =1,2,...,18

fn+1 (Xn) =0
/18 ia w
F2,F4,Q6 Ll
19.56 (x1s- 3 ) + 19.56 (X1s-X17) Optimum solution
Xz X18=3 F1s(X17) X
2 19.56 19.56 2
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[17 sy
Q2 BRI
19.56 (X17- 2) + 19.56 (X17-X16)+ F1s(X17) Optimum solution
Xi6 X17=2 F17(X16) Xaz
3 0 0 2
/16 s e
M2 Ll
19.56 (X16- 3) + 19.56 (X16-X15)+ F17(X16) Optimum solution
Xis X16=3 F16(X15) Xi6
2 19.56 19.56 3
/15 4la
L9 Jalaall
19.56 (X15- 2 ) + 19.56 (X15-X14)+ F16(X15) Optimum solution
Xi4 X15=2 F15(X14) Xis
3 0 0 2
/14 da
F7 Ll
19.56 (X14-3) + 19.56 (X14-X13)+ F15(X14) Optimum solution
X3 X14=3 F14(X13) X4
2 19.56 19.56 3
JA13 A
F6,D8,D5 Ll
19.56 (X13- 2) + 19.56 (X13-X12)+ F14(X13) Optimum solution
X2 X13=2 Fis(X12) X13
1 139.12 139.12 2
2 19.56 19.56 2
/B13 is
A3 Ll
19.56 (X13- 12) + 19.56 (X13-X0)+ F14(X13) Optimum solution
Xo X13=12 F13(Xo) Xi3
0 254.28 254.28 12
[12 s
D3 Ll
19.56 (x12- 1) + 19.56 (X12-X11) )+ F13(X12) Optimum solution
Xu1 X12=1 X12=2 F12(X11) X1z
4 80.44 0 0 2
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/11 s
C5 Ll
19.56 (X11- 4 ) + 19.56 (X11-X10)+ F12(X11) Optimum solution
X10 X11=4 F11(X10) Xu
2 39.12 39.12 6
3 19.56 19.56 6
4 0 0 6
/10 As e
C1hliall
19.56 (X10- 2 ) + 19.56 (X10-X9)+ F11(X10) Optimum solution
Xo X10=2 X10=3 X10=4 F10(Xo) X10
4 0 19.56 39.12 0 2
/9 ds e
B7,B9 Ll
19.56 (Xo- 4 ) + 19.56 (x9-x8)+ F1o(Xe) Optimum solution
Xsg Xo=4 Fg(Xg) Xo
2 39.12 39.12 4
3 19.56 19.56 4
4 0 0 4
/8 a
B6 Ll
19.56 (xs- 4 ) + 19.56 (Xa-X7)+ Fo(Xs) Optimum solution
X7 Xg=2 Xg=3 Xg=4 Fg(X7) Xsg
4 ; - 0 0 4
[7 s
B4,B5 LLaill
19.56(x7- 4) + 19.56 (x7-Xs)+ Fs(X7) Optimum solution
Xe X7=4 F7(Xe) X7
3 19.56 19.56 4
4 0 0 4
/6 Als e
B2 Ll
19.56 (X6~ 3) + 19.56 (Xe-X5)+ F7(Xs) Optimum solution
Xs X6=3 Xe=4 Fes(Xs) Xs
2 39.12 58.68 39.12 3
3 19.56 39.12 19.56 3
/5 s
B1 Jalaall
19.56 (X5- 2) + 19.56 (X5-x4)+ Fs(Xs) Optimum solution
Xa X5:2 X5=3 F5(X4) Xs
3 19.56 39.12 19.56 2
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[4 s
A8 Ll
19.56(X4- 3) + 19.56(X4-X3)+ Fs(X4) Optimum solution
X3 X4=3 F4(X3) X4
4 0 0 3
/3 s
A7 bl
19.56 (x3- 6) + 19.56 (X3-X2)+ Fa(X3) Optimum solution
Xz X3:4 F3(X2) X3
2 39.12 39.12 4
3 19.56 19.56 4
4 0 0 4
[2 s
A5,A6,E5 kLl
19.56 (X2- 2) +19.56 (X2-x1)+ Fs(x2) Optimum solution
X1 Xo=2 X2=3 Xo=4 Fz(Xl) Xz
4 0 19.56 39.12 0 2
/1 s
VAR
19.56(x1- 4 ) + 19.56(X1-X0)+ F2(X1) Optimum solution
Xo X1=4 Fl(Xo) X1
0 78.24 78.24 4

ALl Jlae S Alalall (g Rl aaa o il AdBUia 5.4

Alalall (5 8l ) aally Tl <l ) )8 3lasly 4815 ol i A e SISl Jlae S Alala) (5 gill ana i il ()
8 Osila all lac Alalall (5 sl e (Y aally Il s Ui g ) Als pall ) aal e 2313 ST aal g Jalay L)
sl aaa ol (pae LS 5 6§ Jalrg BLEia Y Laga s 3 18512 il el 5 il 3 Cpalaliny Lalitia¥) Lyl Laga s 11 5
s Als e JS die 4y Jaliia ) s o3 Alalall
X0=0 > X1=4> Xo=2 > X3=4 >X4=3 > X5=2>Xs=3 >X7=4 > Xg=4 >Xo=4 >X10=2 > X11=6 >
X12=2> Xi13a=2> X138=12 > X14=3 > X15=2 >X16=3 > X17=2 > X18=2

LSSl Jlae DU Alalal (5 gl s 35 il AadlA (2) Jgta

A4ty A Aoladl) Alaladl o g8 | o gBU AW asd) | Ada )
Jland) aae x jlaiiuy) A4S Alalalf

78.24 =19.56x4 dale 4 il 4 4 1
39.12 =19.56x2 dale 2 il 4 4 3
0 Jale e eliriny) 3 3 4

0 dale e eliriny) 2 2 5

19.56 =19.56x1 dele laind 3 3 6
19.56 =19.56x1 dale il 4 4 7
0 ouis Y 4 2 8

0 s Y 4 4 9

0 Jale 2 e sliainy) 2 2 10

78.24 =19.56x4 Jale 4 i) 6 4 11
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0 dile 4 oo slainy) 2 1 12
0 s Y 2 2 Al13
195.6 =19.56x10 dale 10 laiin 12 12 B13
19.56 =19.56x1 dale Jlaiial 3 3 14
0 dale oo sliainY) 2 2 15
19.56 =19.56x1 dale Jlaiial 3 3 16
0 dale oo sliainY) 2 2 17
0 sy 2 3 18
Dl all 469.44 = £3(0) A4S aalsi))
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