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Appendix- A: Summary of Data Collected and Estimated Efficiency

No Factory Tea/Rubber Location Motor - » - —
Brand -\% m§ g s g8 é-u 3 gm -§ T o r:"]:
ES | %23 sEEs| 5| 3o (BEE|35(8g| 2| %
£S| 82 |2| 82 Go| 28| =5 (|°88|S3|853| T| =8
1 Lavant Rubber - S* Nl - N1 I NnNecr 29 7EN Q 10RQ 1 202 15 le N~ 12 23210 085 0025 8507
2 | Lavant Rubber - S viidh LD& 1115 750 1.8 1968 i 388.85 (,.20.86 12896 | 0.53 | 0.120 | 78.97
3 | Lavant Rubber - S [ JEH |v_ D& h _‘- 158 & P 1 . _'_4 PESH afrd 5178 | 0.52 ( 0.060 | 79.84
4 | Lavant Rubber - S l_l\/Tm =04 &C N 5 7 ,_ 8 T'17389.3 2.73 7137 | 0.48 | 0.052 | 76.45
5 | Lavant Rubber - S r‘»fj.f’; D& ] 5 b . Bl 8112 | 0.51 | 0.040 | 80.91
6 | Lavant Rubber - S 6640 | 0.58 [ 0.050 | 84.28
7 | Lavant Rubber - S* Vil - G7 LU&C i5 (50 | © 19006 3| 369.71 8.78 0.0 5132 | 0.50 | 0.043 | 79.34
8 | Lavant Rubber - S* Scrap Washer 1 | NA 11 1000 | 6 [ NA NA 390.4 13.8 0.92| 8081 | 050]| 0.068 | 77.98
9 | Lavant Rubber - S* Scrap Washer 2 | LD&C 11 750 | 8 1968 2 | 390.92 12.3 098 | 7501 | 052 ] 0.050 ( 81.17
10 | Panawatta Rubber- SC** | Mill - 01 CG 22 1000 | 6 1982 4 | 418.91 16.3 1.85| 10447 | 0.51 | 0.048 | 79.42
11 | Panawatta Rubber- SC** | Mill - 02 CG 22 750 | 8 1982 1] 416.73 | 17.32 0.63 | 1692 | 0.54 | 0.048 | 83.01
12 | Panawatta Rubber- SC** | Mill - 03 CG 22 750 [ 8 1982 0| 412.74 | 2271 0.72 | 19965 | 0.71 | 0.030 | 86.01
13 | Panawatta Rubber- SC** [ Mill - 04 CG 30 750 | 8 1982 4 4188 | 24.01 2.21 | 15083 | 0.50 | 0.060 | 74.60
14 | Panawatta Rubber- SC** [ Mill - 05 Brook 22 750 | 8 1990 0| 416.5] 20.36 1.31 | 13483 | 053 0.083| 79.72
15 | Panawatta Rubber- SC** | Mill - 06 CG 22 1000 | 6 1982 1| 4186 | 20.24 1.46 | 12963 | 0.51 | 0.046 | 79.87
16 | Panawatta Rubber- SC** | Mill - 07 Brook 22 750 [ 8 1990 0| 418.2| 15.89 0.82 | 14353 | 0.72 | 0.036 | 86.85
17 | Panawatta Rubber- SC** [ Mill - 08 CG 15 750 | 8 1982 4 4153 | 1332 0.63 | 8463 | 0.51| 0.048 | 80.88
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No Factory Tea/Rubber Location Motor - » - —
Brand \% m§ g s IE§& é'u e %m é Mo g
2| 22 |S| SEE2| EZ| 30 |BzE| 25|88 2| 22
> O ®o |To L 25 < 2 Zc |gg |l =F g5 S NN
S| “s|g| s8FF| 2| 3| 87| :|°°7 3

= & | > = ° o
18 | Panawatta Rubber- SC** | Mill - 09 CG 15 750 | 8| 1982 4172 | 12.84| 073| 7713 | 0.48 | 0.043 | 78.11
19 | Panawatta Rubber- SC** | Mill - 10 CG 22 750 | 8| 1982 1| 416.6| 284 | 091 18457 | 052 | 0.054 | 81.02
20 | Panawatta Rubber- SC** | Mill - 11 NA 22 750 | 8 [ NA NA | 4165 3031 12| 21590 | 057 | 0.063 | 84.01
21 | Panawatta Rubber- SC** | Mill - 12 NA 15 750 | 8 [ NA NA | 4165 1031 097 | 6183 | 048 | 0054 | 76.11
22 | Panawatta Rubber- S 7027 | 050 | 0.061 | 78.65
23 | Panawatta Rubber- S CC j£:22 758 1.8 ! 1982 | 116 132 10902 | 0.48 | 0.070 | 68.75
24 | Panawatta Rubber- S( S1TCG T T 22| 750 8] 1982 B[ 4162 ' 5 10614 | 0.49 | 0.063 | 76.42
25 | Dewalakanda | Rubber- St EICCITONEE | 1 DESCY (sl SCArail1 Oprs 12540 [ 052 | 0.084 | 78.43
26 | Dewalakanda | Rubber- St chinizens 1 I \28qh 204 c‘ 13265 | 0.53 | 0.050 | 81.83
27 | Dewalakanda | Rubber- S - 27 SNEEE 11720 | 0.49 | 0.048 | 77.60
28 | Dewalakanda | Rubber- St 12578 | 0.48 | 0.059 | 77.47
29 | Dewalakanda | Rubber- SC** | Mill - 05 CG 22| 1000 6| 1984 3| 407.03| 2098 | 1.34| 12553 | 0.49 | 0.060 | 75.76
30 | Dewalakanda | Rubber- SC** | Mill - 06 Brook 22| 1000 6| 1987 | 1] 40911 214 1.08| 13132 | 050 | 0.054 | 78.65
31 | Dewalakanda | Rubber- SC** | Mill - 07 CG 22 750 | 8| 1984 | 3] 40876 | 223| 114 13946 | 051 | 0.058 | 79.14
32 | Dewalakanda | Rubber- SC** | Mill - 08 CG 22| 1000| 6| 1984 | 5| 40842| 214| 1.15]| 12848 | 050 | 0.060 | 77.24
33 | Dewalakanda | Rubber- SC** | Mill - 09 Brook 22 750 | 8| 1987 | 1] 40859 | 216| 1.47| 13238 050 | 0.061 | 76.64
34 | Dewalakanda | Rubber- SC** | Mill - 10 CG 15| 1000 6| 1984 | 3] 40617 | 864| 108 5263 | 050 0.053| 78.42
35 | Dewalakanda | Rubber- SC** | Mill - 11 CG 15 1000 6| 1984 | 2| 40617 | 7.36| 098 4394 | 049 | 0059 [ 76.02
36 | Dewalakanda | Rubber- SC** | Mill - 12 CG 15| 1000| 6| 1984| 4| 4953 | 7.85| 1.03| 4390 | 046 | 0.052| 71.05
37 | Dewalakanda | Rubber- SC** | Mill - 13 CG 15 750 | 8| 1984 | 3| 40547 | 834 126| 4869 048 | 0057 | 74.42
38 | Dewalakanda | Rubber- SC** | Mill - 14 CG 22| 1000 6| 1984 0] 40721| 216 1.06| 13193 | 050 | 0.049 [ 79.13
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No Factory Tea/Rubber Location Motor - » - —
Brand & S | & sls2 S 5| @ =) m
2| 25 |a| 283 | 52| <0228 25|28 o =%
s | 33 |o| BEEZ| 88| S |85 | 22|83 S| £8
= Q Qs | g T3 [2d —_® 3 5= g S <] 2
| BBl ST S 2| 2 <
39 | Dewalakanda | Rubber- SC** | Mill - 15 Brook 22 1000 | 6 1987 407.21 22.6 1.48 | 13743 | 0.51 | 0.063 | 77.88
40 | Dewalakanda | Rubber- SC** | Mill - 16 Brook 15 1000 | 6 1987 1| 406.17 9.44 1.21 5751 050 0.054 | 78.66
41 | Dewalakanda | Rubber- SC** [ Mill - 17 NA 15 750 [ 8 | NA NA | 405.99 9.68 1.48 57771 049 0.059 | 76.15
42 | Dewalakanda | Rubber- SC** [ Mill - 18 Brook 15 1000 | 6 1987 4 | 407.03 9.57 1.32 5492 | 0.47 | 0.054 | 73.28
43 | Dunedine Rubber 10823 | 0.52 | 0.058 | 79.89
Sk*** o
44 | Dunedine Rubber i HEVCTSIY | OlooMIGTNATTWE Bd.02 [11d484] 3763 [ 0.50 | 0.040 | 79.62
Sk*** : w“-’ { ) 4 Pt = ) )
45 | Dunedine Rubber L T%iiip03 X (116 1900 § K LIRS CRbAl OB 4973 | 051 0.050 [ 79.19
KAk | 4
Sk Rt : : 2
46 | Dunedine Rubber BN B oC i T 6118 | 0.48 | 0.048 | 76.17
Sk*** -
47 | Dunedine Rubber 6579 | 0.50 | 0.051 | 76.67
Sk***
48 | Dunedine Rubber - | Mmill - 06 BB 15 1000 [ 6 | NA NA 388.5 [ 10.28 1.03| 6110 | 0.51 | 0.049 | 79.89
Sk***
49 | Dunedine Rubber - | Mill - 07 NA 15 750 | 8 | NA NA 388 | 10.47 093 | 5971 | 0.49 | 0.048 | 78.28
Sk***
50 | Dunedine Rubber - | Mill - 08 NA 22 1000 [ 6 | NA NA 389 16.3 1.27 9701 | 051 0.049 | 79.71
Sk***
51 | Dunedine Rubber - | Mill - 09 NA 22 1000 | 6 | NA NA 388.7 17.2 14| 10429 | 0.52 | 0.042 | 80.74
Sk***
52 | Dunedine Rubber - | Mill -10 CG 22. 7501 8 | NA NA 388.1 16.3 131 9489 | 050 0.040 | 79.14
Sk*** 5
53 | Dunedine Rubber - | Mill - 11 CG 22. 750 | 8 | NA NA 388 16.8 1.08 | 9582 | 0.49 | 0.0563 | 77.29
Sk*** 5
54 | Dunedine Rubber - | Mill -12 CG 22. 7501 8 | NA NA 388 19.7 131 ] 11006 | 0.48 | 0.045| 76.24
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Brand |7 m§ g s £8 é'u 3 %m é m o o

FQ | T3S <2 [g o 5| <o lrag| =2~ |8 ¢ 2] 25

Ev| 235 |0 SEES| g2 | S |285| 20 8¢ 5| &§

S| “s|g| s8FF| 2| 3| 87| :|°°7 3

= & | > = ° o
Sk*** 5

55 | Edarapola Tea Roller - 01 NA 15 1500 | 4 | NA NA 405.3 8.2 0.94 | 4985 | 0.50| 0.040 ( 79.10
56 | Edarapola Tea Roller - 02 NA 11 1500 NA NA 405 9.3 0.89 | 5423 | 0.48 | 0.047 | 77.84
57 | Edarapola Tea Roller - 03 EE 15 1500 1964 3 405 | 10.02 0.8 596 | 0.49 | 0.050 | 78.25
58 | Edarapola Tea 5992 | 0.50 | 0.046 | 79.40
59 | Edarapola Tea Rotie EE 1:%5 ¥BO0R 17 4 | 196 { (14049 .2 3614 | 0.48 | 0.040 | 78.19
60 | Edarapola Tea L RowsT [ Elektrim | 13| 1500 | 4| 1970 1| 405] 83 4941 | 0.49 | 0.040 | 79.27
61 | Edarapola | Tea | ‘*w< b SEITO TG | | 13004 7D ITSA L PER101S 5634 | 045 0.041| 7413
62 | Edarapola Tea o 1 I y Lah -£590 4 4‘ 5584 | 0.47 | 0.051| 75.17
63 | Edarapola Tea “Troug El i 1000 [ 4409 | 0.50 [ 0.040 | 79.87
64 | Edarapola Tea 5458 | 0.44 | 0.042 | 71.16
65 | Edarapola Tea Trough - 06 CG 11 1000 | 6 1976 1 405 7.85 09| 5722 | 0.60 | 0.040 | 84.86
66 | Edarapola Tea Trough - 07 NA 11 1000 | 6 | NA NA 405.8 8.43 1 5233 | 0.51| 0.048 | 80.56
67 | Annfield Tea Roller - 01 HIGGS 11 1500 | 4 1970 402.1 7.31 134 ( 4938 | 0.56 | 0.038 | 83.22
68 | Annfield Tea Roller - 02 CG 15 1500 | 4 1986 5| 4033 8.85 132 5139 | 0.48 | 0.050 | 75.88
69 | Annfield Tea Roller - 03 EE 11 1500 | 4 1970 3 402 9.45 1.02 ( 5926 | 052 | 0.041 | 81.73
70 | Annfield Tea Rotorwane - 1 NA 11 1500 | 4 | NA NA 402 | 12.85 096 | 7450 | 0.48 | 0.040 ( 78.84
71 | Annfield Tea Rotorwane - 2 CG 11 1500 | 4 1986 3 402 13.4 1.05| 7924 049 0.040 | 79.78
72 | Annfield Tea Rotorwane - 3 Kirloskar 11 1500 | 4 1970 6| 402.7| 13.85 134 7696 | 0.46 | 0.044 | 74.38
73 | Annfield Tea Rotorwane - 4 Kirloskar 11 1500 | 4 1970 4| 4024 14 0.99 | 7943 | 0.47 ] 0.040 ( 77.51
74 | Annfield Tea Rotorwane - 5 NA 11 1500 [ 4 [ NA NA 402 | 1241 09| 7601 046 0.057| 68.19
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No Factory Tea/Rubber Location Motor - » - —

Brand |7 m§ g s £8 é'o e %m é T o

FQ | T3S <2 [g o 5| <o lrag| =2~ |8 ¢ 2] 25

Ev| 235 |0 SEES| g2 | S |285| 20 8¢ 5| &§

S| “s|g| s8FF| 2| 3| 87| :|°°7 3

= & | > = ° o

75 | Annfield Tea Rotorwane - 6 NA 15 1500 | 4 | NA NA 402 15.4 0.84 | 8564 | 0.46 | 0.050
76 | Annfield Tea Trough - 07 Elektrim 7.5 1000 | 6 1970 41 4028 6.2 0.88 3596 | 0.48 | 0.040
77 | Annfield Tea Trough - 08 Elektrim 7.5 1000 | 6 1970 5( 40238 6.71 093 | 3976 | 0.49 | 0.039
78 | Annfield Tea Trough - 09 Elektrim 7.5 1000 | 6 1970 403 7.02 1.03 | 4243 | 050 | 0.041
79 | Annfield Tea 3606 | 0.48 | 0.040
80 | Fordyce Tea R0l G aalidb 1508 |1 4 | 196 | 00.3 2113 5542 | 0.50 | 0.039
81 | Fordyce Tea _ﬁ@ﬁ HIGGS | 18| ~1500 [ 4] X067 B 4oL 8.14] 4836 | 0.46 | 0.040
82 | Fordyce Tea " {Roller: 0 ACILTOTIE, | | 13005009 WK, LINAS T 1491 | (1028 5816 | 0.47 | 0.052
83 | Fordyce Tea o] OEVY . 11D 18111 £560q 4734 | 045 | 0.048
84 | Fordyce Tea 5615 | 0.46 | 0.040
85 | Fordyce Tea Rotorwarne - 3 Kirioskar ii 1500 | 4 1907 5| 4011 10.39 1.35 | 5626 | 0.45]| 0.039
86 | Fordyce Tea Rotorwane - 4 Kirloskar 11 1500 | 4 1967 3| 4006 | 11.25 0.93| 6355 | 0.47| 0.041
87 | Fordyce Tea Rotorwane - 5 Kirloskar 11 1500 | 4 1967 6 400 9.78 0.85| 5868 | 0.50 | 0.042
88 | Fordyce Tea Rotorwane - 6 CG 15 1500 | 4 1982 3| 4012 | 13.92 0.91 8209 | 0.49 | 0.046
89 | Fordyce Tea Trough - 02 EE 9.3 1000 | 6 1978 2 401 6.86 0.73 | 4126 | 0.50 | 0.037
90 | Fordyce Tea Trough - 03 EE 9.3 1000 | 6 1978 4 401 6.92 081 3998 | 0.48 | 0.041
91 | Fordyce Tea Trough - 04 EE 9.3 1000 | 6 1978 5| 400.3 7.01 0.92 3872 | 0.46 | 0.042
92 | Fordyce Tea Trough - 05 EE 9.3 1000 | 6 1978 4| 400.7 6.54 121 3695 0.47( 0.040
93 | Fordyce Tea Trough - 06 EE 9.3 1000 | 6 1978 6 400 7.04 0.97 | 3886 | 0.46 | 0.051
94 | Nuwaraeliya Tea Roller - 01 CG 15 1500 | 4 1972 3| 4131 | 10.03 0.71 6215 | 0.50 | 0.043
95 | Nuwaraeliya | Tea Roller - 02 WAPAK 18. 1500 | 4 | NA NA 4135 9.74 0.95| 5799 | 0.48 | 0.054




No Factory Tea/Rubber Location Motor - 2|2 < - =
Brand N % wa |2 s IE§& 25 3 § w Cno g
Fe | 33 |S| 21| B3| solmag| =7 (8¢ w| =&
Ev| 235 |0 SEES| g2 | S |285| 20 8¢ 5| &§
S| “s|g| s8FF| 2| 3| 87| :|°°7 3

= & | > = ° o

5
96 | Nuwaraeliya Tea Roller - 03 NA 15 1500 [ 4 | NA NA 411 8.49 1.01 6071 | 058 0.040 | 83.68
97 | Nuwaraeliya | Tea Roller - 04 NA 15 1500 | 4 | NA NA 412.4 9.25 0.74 5378 | 0.47 | 0.046 | 76.01
98 | Nuwaraeliya Tea Roller - 05 NA 15 1500 [ 4 | NA NA 412.1 8.82 0.85 5343 | 0.49 | 0.040 | 78.82
99 | Nuwaraeliya | Tea 5288 | 0.48 | 0.042 | 77.49
100 | Nuwaraeliya Tea R0l A {+45 1500 7 4 A A N 4 42 4585 | 050 | 0.043 | 79.08
101 | Nuwaraeliya | Tea HIGGS | 14| 1500 4| NA | NAR [” 4123 689 4092 | 0.48 | 0.040 | 77.89
102 | Nuwaraeliya | Tea IeoTONLE| 1 BESCY O7LI1SSE Bl 100E 6180 | 0.49 | 0.046 | 78.10
103 | Nuwaraeliya | Tea och l 7 £090 1 t‘ 3586 | 0.48 | 0.043 | 77.80
104 | Nuwaraeliya Tea 7.5 1000 [ 3989 | 047 0.040 | 77.21
105 | Nuwaraeliya | Tea 4326 | 049 | 0.039 | 79.68
106 | Nuwaraeliya | Tea Trough - 04 CG 75 1000 | 6 1979 400.4 6.71 08| 3788 0.47( 0.040 | 77.42
107 | Nuwaraeliya | Tea Trough - 05 CG 7.5 1000 | 6 1979 400.2 6.38 0.72 3829 | 050 0.041 ] 79.89
108 | Nuwaraeliya Tea Dryer Elektrim 18. 1500 | 4 1967 1 400 | 15.32 0.93 9375 | 051 0.043 ] 80.89
5

109 | Pedro Tea Roller - 01 CG 15 1500 | 4 1976 5| 4112 8.35 0.84 5047 | 0.49 | 0.038 | 78.64
110 | Pedro Tea Roller - 02 CG 15 1500 | 4 1976 4 4114 9.65 0.92 5955 | 0.50 | 0.041 | 79.67
111 | Pedro Tea Roller - 03 CG 15 1500 | 4 1976 1 412 | 10.02 0.81 7554 | 0.61 | 0.039 | 84.98
112 | Pedro Tea Trough - 01 wcC 7.5 1000 | 6 1967 2| 400.8 6.14 0.65| 3469 | 0.47 | 0.042 | 76.94
113 | Pedro Tea Trough - 02 wC 7.5 1000 [ 6 1967 6 4013 6.37 0.8 3450 | 0.45| 0.040 | 74.01
114 | Pedro Tea Trough - 03 wC 7.5 1000 | 6 1967 0| 400.8 8.21 0.62 5725 058 0.038 | 84.68
115 | Pedro Tea Trough - 04 wWC 7.5 1000 | 6 1967 3| 4013 7.35 082 | 4778 | 054 | 0.040 | 82.77
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No Factory Tea/Rubber Location

Motor

) [92] - -
Brand & S | & sls2 S 5| @ =) m
N @ 0o > o =T @ » v c | =
Fo | 5z (S L2 |9 o o> [ So[RaE | =7 |82 %) o5
co| 35 |o| BESS| g2 | 2|28 | 27|85 5| &8
- 2 as |c| Tz RI| =° 3 3= g |5 <% 3
| BBl ST S 3| ® 2 =
116 | Pedro Tea Trough - 05 wcC 75| 1000| 6| 1967 2| 4007 9.46| o064 5572 0.49| 0.035| 80.23
117 | Pedro Tea Trough - 06 WC 11| 1000 | 6| 1967 1 400 | 1035 | 0.68| 6955 | 0.56 | 0.047 | 84.14
118 | Pedro Tea Trough - 07 CG 11| 1000 6| 1976 5| 4015| 1098 | 0.85| 6215 0.47 | 0051 | 7547
119 | Pedro Tea Trough - 08 CG 11| 1000 | 6| 1976 5 402 | 9.27| 1.02| 5366 | 0.48 | 0.041 | 78.32
120 | Pedro Tea 5561 | 0.46 | 0.040 [ 75.82
e
=
S —Scrap :
SC — Sole Crepe
SK - Skim

NA — Data Not Available

CG — Crompton Graves

LD&C — Lancashire Dynamo & Crypto
WC — Woods of Colchester

EE — English Electric

BB — Brown Bover
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Appendix- B : Potential Energy Saving and Simple Payback for Each IM

) z Im|l=m|=m - w | mw |DD D w | mw | TDD
2] 9 3R | MF | MR > S| {3 €3 m S| A3 |Lgm
& | g g3 &8s | Ea ' = | N3 |85 s > | U8 | 95 =
- S @ @ @ § @ | ~a |88 = «Q =) 23 =
~ o - S > > 5 = @ 2 = ® 2
. E o =0 o o a = < o = gl o
No Factory Location o) < < < = = | o8 M < = 2 M <
© | g9 m m a S| 2T LA 5 S R
= = M m m|z2% = m S N
2 AL I S =8 ol %
<) 4 = ~ B
=)
83 | Fordyce Rotorwang - 1 15 4 69.44 91.8 89.4 | 36,500 | 110,097 14 10 100,918 9 5
74 | Annfield Rotorwant&ab 11 4 682195 1 19870 18814/ 130,500 11 34810 17 13 77,171 10 5
75 | Annfield Rotoryv " 15 4 72.84 91.8 89.4 | 36,500 88,998 18 13 79,820 11 6
82 | Fordyce Rolled = i ]85 [~ 4 1386111922 || [9@0< 44,500 | |1104,258 17 0% 93,992 12 6
81 | Fordyce Roller=02 © 15 4 74.77 91.8 89.4 | 36,500 77,876 20 14 68,697 13 7
95 | Nuwaraeliya Roller -§2% y 18.5 4 v5. 14 9212 9™ | 4,500 91,043 20 14 80,780 14 7
36 | Dewalakanda | Mill -12 15 6 71.05 90.5 88.5 | 38,000 94,943 20 15 87,105 14 9
46 | Dunedine Mill - 04 18.5 4 76.17 92.2 90.0 | 44,500 88,360 20 14 78,097 14 7
85 | Fordyce Rotorwane - 3 11 4 73.38 | 91.0 | 88.4 | 30,500 | 60,736 24 18 53,296 14 8
23 | Panawatta Mill - 14 22 8 68.75 | 90.2 | 88.5 | 64,500 | 159,234 21 16 149,431 14 9
68 | Annfield Roller - 02 15 4 75.88 | 91.8 | 89.4 | 36,500 | 71,735 22 16 62,556 15 8
97 | Nuwaraeliya Roller - 04 15 4 76.01 | 91.8 | 89.4 | 36,500 | 71,027 22 16 61,848 15 8
61 | Edarapola Roller - 07 11 4 7413 | 910 | 88.4 | 30,500 | 57,562 25 19 50,123 15 8
72 | Annfield Rotorwane - 3 11 4 7438 | 91.0 | 88.4 | 30,500 | 56,519 25 19 49,079 16 8
42 | Dewalakanda | Mill - 18 15 6 73.28 | 90.5 | 88.5 | 38,000 | 81,500 23 17 73,662 16 10
84 | Fordyce Rotorwane - 2 11 4 7495 | 91.0 | 88.4 | 30,500 | 54,165 27 20 46,726 16 9
62 | Edarapola Roller - 08 11 4 75.17 | 91.0 | 88.4 | 30,500 | 53,266 27 20 45,827 17 9
99 | Nuwaraeliya | Roller - 06 15 4 7749 | 918 | 89.4 | 36,500 | 63,141 25 18 53,962 17 9
64 | Edarapola Trough - 05 11 6 71.16 | 89.7 | 87.5 | 34,000 | 66,856 25 19 60,404 17 11
29 | Dewalakanda | Mill - 05 22 6 75.76 | 91.8 | 90.0 | 57,500 | 106,172 27 21 96,143 18 11
57 | Edarapola Roller - 03 15 4 78.25 | 91.8 | 89.4 | 36,500 | 59,206 26 19 50,028 18 9
93 | Fordyce Trough - 06 9.3 6 72.84 | 89.3 | 87.0 | 30,500 | 49,244 26 18 43,483 19 10
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109 | Pedro Roller - 01 15 4 78.64 | 91.8 | 89.4 | 36,500 | 57,217 27 20 48,038 19 10
98 | Nuwaraeliya | Roller - 05 15 4 78.82 | 91.8 | 89.4 | 36,500 | 56,306 28 20 47,127 19 10
86 | Fordyce Rotorwane - 4 11 4 76.84 | 91.0 | 88.4 | 30,500 | 46,611 31 23 39,172 20 10
100 | Nuwaraeliya | Roller - 07 15 4 79.08 | 91.8 | 894 | 36500 | 54,996 28 20 45818 20 10
55 | Edarapola Roller - 01 15 4 79.10 91.8 89.4 | 36,500 54,896 28 20 45,717 20 10
45 | Dunedine Mill - 03 e 15 4 79.19 91.8 8%4 41.36,500 54,445 29 21 45,266 20 10
35 | Dewalakanda | Mill - 11 "= | 15 6 760251 190.5% ) 188.5 11,38 000 1.1 661062 28 21 58,224 21 13
58 | Edarapola Roller, Oé‘"ﬁ 15 4 79.40 91.8 89.4 | 36,5Q0 53;397 29 21 44,218 21 11
32 | Dewalakanda | Mill -i08%&¥A 422 1.6 17124111928 1 196.05157,506. | 1941529 30 28 84,499 21 13
80 | Fordyce Roller =" 15 4 79.54 91.8 89.4 |,36,500 52,701 30 21 43,522 21 11
73 | Annfield Rotorwatie-4-> 11 4 v7.3l 9110 1) L. 884.. | 130,500 44,022 33 24 36,583 21 11
28 | Dewalakanda | Mill - 04 22 6 77.47 91.8 90.0 | 57,500 92,759 31 24 82,730 21 13
110 | Pedro Roller - 02 15 4 79.67 91.8 89.4 | 36,500 52,057 30 22 42,878 21 11
88 | Fordyce Rotorwane - 6 15 4 79.81 | 91.8 | 89.4 | 36,500 | 51,366 30 22 42,187 22 11
94 | Nuwaraeliya | Roller - 01 15 4 79.83 | 91.8 | 89.4 | 36,500 | 51,267 30 22 42,089 22 11
56 | Edarapola Roller - 02 11 4 77.84 | 91.0 | 88.4 | 30,500 | 42,763 34 25 35,324 22 11
101 | Nuwaraeliya Roller - 08 11 4 77.89 | 91.0 | 88.4 | 30,500 | 42,573 34 25 35,134 22 11
39 | Dewalakanda | Mill - 15 22 6 77.88 | 91.8 | 90.0 | 57,500 | 89,631 32 24 79,602 22 13
13 | Panawatta Mill - 04 22 8 7460 | 90.2 | 88.5 | 64,500 | 106,725 31 24 96,922 22 14
102 | Nuwaraeliya Rotorwane -1 11 4 78.10 | 91.0 | 88.4 | 30,500 | 41,779 34 26 34,339 22 12
108 | Nuwaraeliya Dryer 185 | 4 80.89 | 92.2 | 90.0 | 44,500 | 58,705 31 22 48,442 23 12
25 | Dewalakanda | Mill - 01 22 6 78.43 | 91.8 | 90.0 | 57,500 | 85,486 34 26 75,457 23 14
37 | Dewalakanda | Mill - 13 15 8 7442 | 89.0 | 87.0 | 41,500 | 69,093 32 25 60,986 24 15
30 | Dewalakanda | Mill - 06 22 6 78.65 | 91.8 | 90.0 | 57,500 | 83,844 34 26 73,815 24 14
91 | Fordyce Trough - 04 9.3 6 75.41 | 89.3 | 87.0 | 30,500 | 40,139 31 22 34,378 24 13
70 | Annfield Rotorwane - 1 11 4 78.84 | 91.0 | 88.4 | 30,500 | 39,012 37 28 31,573 24 13
118 | Pedro Trough - 07 11 6 75.47 | 89.7 | 87.5 | 34,000 | 48,383 35 26 41,932 25 15
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38 | Dewalakanda | Mill - 14 22 6 79.13 | 91.8 | 90.0 | 57,500 | 80,294 36 27 70,264 25 15
60 | Edarapola Roller - 06 11 4 79.27 | 91.0 | 88.4 | 30,500 | 37,429 38 29 29,989 26 13
10 | Panawatta Mill - 01 22 6 79.42 | 91.8 | 90.0 | 57,500 | 78,169 37 28 68,140 26 16
120 | Pedro Trough - 09 11 6 75.82 89.7 87.5 | 34,000 46,975 36 27 40,524 26 16
54 | Dunedine Mill - 12 22 8 76.24 90.2 88.5 | 64,500 93,451 35 27 83,647 26 17
59 | Edarapola Roller - 05 7.5 4 78.19 90.1 870 a1 22,500 26,532 2. 19 20,325 26 13
24 | Panawatta Mill - 15 a8 | 22 L4 IIV7e.4251 19w 24 Isgl 5/ 11L44 804. 11 ‘dp0n9 26 27 82,225 26 17
34 | Dewalakanda | Mill - 105"’& 15 5 78.42 90.5 88.5 | 38,000 53:425 35 26 45,538 26 16
50 | Dunedine Mill 0BG AY 4 22 8L 1dxd1]]as 8 I 198.05{.57 508 | 1761080 38 29 66,031 27 16
87 | Fordyce Rotorwafier=assf” 11 4 79.61 91.0 88.4 |,30,500 36,189 40 30 28,749 27 14
113 | Pedro Trough -ﬂ'QEj—;_.: ) 75 6 ¥4.010 geil 8610..- | 124,000 33,913 32 22 29,564 27 16
33 | Dewalakanda | Mill - 09 22 8 76.64 90.2 88.5 | 64,500 90,300 37 28 80,496 27 17
15 | Panawatta Mill - 06 22 6 79.87 91.8 90.0 | 57,500 74,904 38 29 64,874 27 16
40 | Dewalakanda | Mill - 16 15 6 78.66 | 90.5 | 88.5 | 38,000 | 52,204 36 27 44,366 27 17
43 | Dunedine Mill - 01 22 6 79.89 | 91.8 | 90.0 | 57,500 | 74,759 39 29 64,730 27 16
92 | Fordyce Trough - 05 9.3 6 76.73 | 89.3 | 87.0 | 30,500 | 35,700 35 25 29,939 27 15
71 | Annfield Rotorwane - 2 11 4 79.78 | 91.0 | 88.4 | 30,500 35,573 40 30 28,133 27 14
21 | Panawatta Mill - 12 15 8 76.11 89.0 87.0 | 41,500 59,728 37 29 51,621 28 18
41 | Dewalakanda | Mill - 17 15 8 76.15 89.0 87.0 | 41,500 59,511 37 29 51,404 28 18
53 | Dunedine Mill - 11 22 8 77.29 90.2 88.5 | 64,500 85,248 39 30 75,444 29 18
4 | Lavant Mill - 04 15 8 76.45 | 89.0 | 87.0 | 41500 | 57,894 38 30 49,787 29 19
27 | Dewalakanda | Mill - 03 22 8 7760 | 90.2 | 885 | 64,500 | 82,869 40 30 73,065 30 19
47 | Dunedine Mill - 05 15 8 76.67 | 89.0 | 87.0 | 41,500 | 56,716 39 30 48,609 30 19
51 | Dunedine Mill - 09 22 6 80.74 | 91.8 | 90.0 | 57,500 | 68,693 42 32 58,663 30 18
48 | Dunedine Mill - 06 15 6 79.89 | 90.5 | 88.5 | 38,000 | 46,061 40 30 38,223 31 19
90 | Fordyce Trough - 03 9.3 6 77.96 | 89.3 | 87.0 | 30,500 | 31,698 40 28 25,937 31 17
8 Lavant Scrap Washer 11 6 7798 | 89.7 | 875 | 34,000 | 38,566 44 33 32,115 33 20
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119 | Pedro Trough - 08 11 6 78.32 | 89.7 | 87.5 | 34,000 | 37,285 45 34 30,833 34 21
2 | Lavant Mill - 02 22 8 78.97 | 90.2 | 885 | 64,500 | 72577 45 35 62,773 34 22
18 | Panawatta Mill - 09 15 8 78.11 | 89.0 | 87.0 | 41,500 | 49,169 45 35 41,061 35 23
31 | Dewalakanda | Mill - 07 22 8 79.14 90.2 88.5 | 64,500 71,325 46 35 61,521 35 23
52 | Dunedine Mill - 10 e 22 8 79.14 90.2 880 41.64,500 71,325 46 3% 61,521 35 23
49 | Dunedine Mill - 07 85, | 15 8 78:2851 189.0%) 187,07 1141 500 L1 V8206 46 36 40,139 36 23
69 | Annfield Roller, Og‘"ﬁ 11 4 81.73 91.0 88.4 | 30,5Q0 28;689 50 37, 21,250 36 19
112 | Pedro Trough 9MEYA 475 160U 16.9411185.1 1 138.051.27,006. | 1 25/d3& 42 29 21,438 37 22
22 | Panawatta Mill - IS 15 8 78.65 89.0 87.0 |-41,500 46,410 48 37 38,302 38 25
14 | Panawatta Mill - 08 = 22 8 ¥o. 12 0i2 8815, | 164,500 67,093 49 38 57,289 38 24
96 | Nuwaraeliya Roller - 03 15 4 83.68 91.8 89.4 | 36,500 33,178 47 34 23,999 38 20
104 | Nuwaraeliya Trough - 02 7.5 6 77.21 88.1 86.0 | 27,000 25,125 43 30 20,775 38 23
106 | Nuwaraeliya | Trough - 04 7.5 6 7742 | 88.1 | 86.0 | 27,000 | 24,574 44 31 20,224 39 23
44 | Dunedine Mill - 02 11 6 79.62 | 89.7 | 87.5 | 34,000 | 32,487 52 39 26,035 40 24
103 | Nuwaraeliya | Trough - 01 7.5 6 77.80 | 88.1 | 86.0 | 27,000 | 23,584 46 32 19,234 41 24
7 | Lavant Mill - 07 15 8 79.34 | 89.0 | 87.0 | 41,500 | 42,939 52 40 34,832 41 27
63 | Edarapola Trough - 04 11 6 79.87 | 89.7 | 87.5 | 34,000 | 31,582 53 40 25,130 42 25
79 | Annfield Trough - 10 7.5 6 77.87 | 88.1 | 86.0 | 27,000 | 23,402 46 32 19,052 42 25
89 | Fordyce Trough - 02 9.3 6 80.26 | 89.3 | 87.0 | 30,500 | 24,545 51 36 18,784 43 24
76 | Annfield Trough - 07 7.5 6 78.30 | 88.1 | 86.0 | 27,000 | 22,295 48 34 17,946 44 26
3 | Lavant Mill - 03 15 8 79.84 | 89.0 | 87.0 | 41,500 | 40,461 55 43 32,354 45 29
19 | Panawatta Mill - 10 22 8 81.02 | 90.2 | 885 | 64,500 | 57,827 57 44 48,024 45 29
66 | Edarapola Trough - 07 11 6 80.56 | 89.7 | 87.5 | 34,000 | 29,113 58 44 22,662 46 28
67 | Annfield Roller - 01 11 4 83.22 | 91.0 | 88.4 | 30,500 | 23,647 61 45 16,207 47 25
111 | Pedro Roller - 03 15 4 8498 | 91.8 | 89.4 | 36,500 | 27,440 57 41 18,261 50 26
26 | Dewalakanda | Mill - 02 22 8 81.83 | 90.2 | 88.5 | 64,500 | 52,203 63 48 42,399 51 33
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77 | Annfield Trough - 08 75 | 6 | 79.36 | 88.1 | 86.0 [ 27,000 | 19,618 | 55 39 15,268 | 52 31
17 [ Panawatta Mill - 08 15 | 8 | 80.88 | 89.0 | 87.0 | 41,500 | 35406 | 63 49 27,299 | 53 35
5 | Lavant Mill - 05 15 | 8 | 80.91 | 89.0 | 87.0 | 41,500 | 35262 | 63 49 27,155 | 53 35
105 | Nuwaraeliya | Trough - 03 75 1 6 [ 7968 [ 881 [ 860 [27000 [ 18824 [ 57 40 14474 | 55 32
107 | Nuwaraeliya | Trough - 05 75 | 6 | 7989 | 88.1 | 86.0 | 27,000 | 18306 | 59 41 13,957 | &7 34
78 | Annfield Trough -Q9ss | 7.5 + 161 79.96_}.88.1 | 860 4 27,000 | 18,134 60 43 13,785 | 57 34
116 | Pedro Trough -G, | 7.5 1/ LINge23511g8 14 186l 1137 000 Ul My dizg D1 82 A3 13,124 [ 60 36
11 | Panawatta Mill - OZETA% { 22 8§ | 8301 |:90.2488.5 | 64,500 | y44:206 i B 34,402 63 40
9 | Lavant TR Rl 11 VN g e b b LS W VS | 1506 | s 47
20 | Panawatta Mill - 182 22 YWV Veadd ) . doiaT U sBls” | Jed500 | 37,605 | 88 67 27,801 78 50
117 | Pedro Trough - 06 11 | 6 | 8414 | 897 | 875 | 34,000 | 16,957 | 99 75 10,505 [ 99 61
1 | Lavant Mill - 01 22 | 8 | 8507 | 90.2 | 885 | 64,5500 | 30,777 | 107 82 20,973 | 103 66
115 | Pedro Trough - 04 75 | 6 | 8277 | 881 | 86.0 [27,000 [ 11,471 | 94 66 7,121 111 66
6 | Lavant Mill - 06 15 | 8 | 8428 | 89.0 | 87.0 | 41,500 | 19,751 | 112 87 11,643 | 124 81
65 | Edarapola Trough - 06 11 6 84.86 | 89.7 | 87.5 | 34,000 | 14,636 115 87 8,184 128 78
12 [ Panawatta Mill - 03 22 | 8 | 86.01 | 90.2 | 885 | 64,500 | 24,863 | 133 102 15,059 | 143 92
16 [ Panawatta Mill - 07 22 | 8 | 86.85 | 90.2 | 885 | 64,500 | 19,686 | 168 128 9,882 | 219 140
114 | Pedro Trough - 03 75 | 6 | 84.68 | 88.1 | 86.0 [ 27,000 | 7,194 150 105 2,845 | 278 165
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Appendix- C: Java Program Developed for Efficiency Estimation

GAZ2.java

import java.io.File;

import java.io.FilelnputStream;
import java.io.FileNotFoundException;
import java.io.lOException;
import java.util. ArrayList;
import java.util.Collections;
import java.util. Comparator;
import java.util. Enumeration;
import java.util.HashMap;
import java.util.lterator;

import java.util.Properties;
import java.util.Random;

public class GA
{ *

=

D ‘ Y o< 1 o[4];

public static void main(String[] args)

{
GA2.dolt();
}
/I Static info
static int chromoLen =4;
static double crossRate =.8;
static double mutRate =.002;
static Random rand = new Random();
static int poolSize = 40;

/[ input parameters;
public static Properties inputData;

public static InputParaminfo getinputParaminfo ( int inputParamType )



for (int i = 0; i < inputinfos.length; i++)

{
InputParamInfo inputParam = inputinfos[i];
if (inputParam.getParam() == inputParamType )
{
return inputParam;
}
}
return null;
}
public static double getinputData ( String key )
{
Obiject valStr = inputData.get(key);
if (valStr ==null)
{
return -1.0;
N’Q:I
<
S trv
L
return Double.parseDouble(valStr.toString());
}
catch (Exception e)
{
return -1.0;
}
}
}
private static void dolt()
{
inputinfos[0] = new InputParamInfo(InputParaminfo.X1, 1, 500, 100.0,
9);
inputinfos[1] = new InputParamInfo(InputParaminfo.XM, 5, 255, 1.0,
8);
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inputinfos[2] = new InputParamInfo(InputParaminfo.RM, 50, 1000,
1.0,10);

inputinfos[3] = new InputParaminfo(InputParaminfo.R2, 20, 1000,
100.0, 10);

loadInputData();

HashMap<Integer,Chromosome> solutions = new HashMap<Integer,
Chromosome>();

int gen = 0;

I Create the pool
ArrayList pool = new ArrayList(poolSize);
ArrayList newPool = new ArrayList(pool.size());

System.out.printin("Generating Population ...");
/I Generate unique cromosomes in the pool
for (int x = 0; x < poolSize; x++)

{

" Chromosome chygmosane = new Chromosome();

N System.out.printin(™ Tnitial Pépulation : ™ + chromosone);
At pool.add(Chromosore);

System.out.printin("Population generated");

/I Loop until solution is found
while (true)
{
/I Clear the new pool
newPool.clear();

/I Add to the generations
gen++;

I/l Loop until the pool has been processed

for (int x = pool.size() - 1; x >=0; x -= 2)

{
I Select two members
Chromosome nl = selectMember(pool);
Chromosome n2 = selectMember(pool);
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/I Cross over and mutate
nl.crossOver(n2);
nl.mutate();
n2.mutate();

/I Rescore the nodes
nl.scoreChromo();
n2.scoreChromo();

Il
\Y
+

System.out.printIn("Chromosome generated.
nl.toString());

Il
\Y
+

System.out.printin("Chromosome generated.
n2.toString());

if (nl.score < 100 && nl.isValid())

{
System.out.printIn("Soution Found in " + gen +
" Generations\n"
+nl);
: 10S0me)
nl.clone(}),
}
catch (CloneNotSupportedException €)
{
/l TODO Auto-generated catch block
e.printStackTrace();
}
1 return;
}
if (n2.score < 100 && n2.isValid())
{

System.out.printIn("Soution Found in " + gen +
" Generations\n”

+n2);
try
{
solutions.put(gen,(Chromosome)
n2.clone());
}

catch (CloneNotSupportedException €)
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/l TODO Auto-generated catch block
e.printStackTrace();

}
1 return;

}

if (solutions.size() >10)

{
printSolutions ( solutions );
return;

}

// Add to the new pool
newPool.add(nl);
newPool.add(n2);

}

/I Add the newPool back to the old pool
pool.addAll(newPool);

}
private static void printSolutions(HashMap<Integer,Chromosome> solutions)
{
System.out.printin(*\n\n---------=-=----=-=----- e
—);
System.out.printin("SOLUTIONS FOUND");
for  (lterator<Integer> iterator = solutions.keySet().iterator();
iterator.hasNext();)
{

Integer gen = iterator.next();

Chromosome ch = solutions.get(gen);
System.out.printin(gen + " Generations\t=>" + ch );
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System.out.printIn("\n\n------------------------ s eees

private static void loadInputData() {
inputData = new Properties();
FilelnputStream fin = null;
try
{
fin = new FilelnputStream (System.getProperty(“user.dir”) +
File.separator + "input.txt");
inputData.load( fin );

}

catch (FileNotFoundException e)

{
/l TODO Auto-generated catch block
e.printStackTrace();

}

catch (IOException e)

{

" // TODO. Autorgenerated catch block
ésmg e.printStackTrace();

,,,}
==fthally
1
if (fin!=null)
{
try
{
fin.close();
} catch (IOException e)
{
/I TODO Auto-generated catch block
e.printStackTrace();
}
}
}

¥

/[ ---- Chomosone Class -----
private  static ~ Chromosome  selectMember(ArrayList<Chromosome>
population)

{

81



return selectMemberRoulette(population);

I return selectMemberRankMethod(population);

}

private static Chromosome selectMemberRankMethod (
ArrayList<Chromosome> population )

{

Collections.sort(population, new Comparator<Chromosome>() {

public int compare(Chromosome 01, Chromosome 02) {
/l TODO Auto-generated method stub
return new Double(1 / ol.score).compareTo(l /

02.score);
}
b
int total = 0;
for (int i = 1; i <= population.size(); i++)
{
‘:{' ~ |
<
uuuuuuuuuuu total * rand.nextDouble();
double ttot = 0.0;
for (int i = 1; i <= population.size(); i++)
{
ttot +=i;
if (ttot >=slice)
{
Chromosome node = population.remove(i - 1);
return node;
}
}
return population.remove(population.size() - 1);
}

private static Chromosome selectMemberRoulette(ArrayList<Chromosome>
population) {
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double tot = 0.0;
for (int x = population.size() - 1; x >= 0; x--)

{

double score = 1.0/((Chromosome) population.get(x)).score;
tot += score;

¥

double slice = tot * rand.nextDouble();

double ttot = 0.0;
for (int x = population.size() - 1; x >= 0; x--)

{
Chromosome node = (Chromosome) population.get(x);
ttot += 1.0/node.score;
if (ttot >= slice)
{
population.remove(x);
return node;
}
1
N*‘,E‘e*‘ ‘t.::" . g _;?"‘( \r"' — A& | ‘-;- , ;,‘i‘ aaT _;;4 NrX3v- Ze() - 1);
%
}
}
Chromosome.java

/I Genetic Algorithm Node
public class Chromosome implements Cloneable

{

// The chromo

@Override
protected Object clone() throws CloneNotSupportedException

{

Chromosome n = (Chromosome) super.clone();
n.chromo = new StringBuffer ( this.chromo.toString() );
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return n;

}

public static final int BIT_VALUE_LENGTH =10;

StringBuffer
new StringBuffer(

chromo

GAZ2.chromoLen

public double

public double
GAZ2.getInputData("v1");
public double
GA2.getInputData("il");
public double
GA2.getinputData(*'r1");
public double
GAZ2.getInputData("pinp");
gemiublic double
GA2.getInpu%§ata(”pf");
=Zpublic'dotible
GA2.getinputData("s"),
public double
GA2.getInputData("pw");
public double
GA2.getInputData("'k");

public double efficiency;

public Chromosome()

{

* BIT_VALUE_LENGTH);
score,

vl
il
rl
pinp =

pf

pw

int[] genes = new int[4];

for (inti = 0; i < GAZ2.inputinfos.length; i++)

{

InputParaminfo inputinfo = GAZ2.inputinfos[i];
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genes[i] = inputinfo.getMin() + GAZ2.rand.nextInt(
inputinfo.getMax() - inputinfo.getMin() + 1);

String binString = Integer.toBinaryString(genes[i]);

int fillLen = inputinfo.getBitLength() -
binString.length();

for (int x = 0; x < fillLen; x++)

{
chromo.append('0");

ky

chromo.append(binString);
}

/I Score the new cromo
scoreChromo();

¥
g=public String toString()

6::5 double-gerresDecl] = decode();
i boofean Vit =48\/atid(genesDec);

if (valid)
{
return chromo.toString() + " =>"
+ " ff ="+ score + " : efficiency ="+
efficiency;
}
else
{
return chromo.toString() + " => Invalid";
}
}
public Chromosome(StringBuffer chromo)
{
this.chromo = chromo;
}

public double[] decode()
{
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double[] genes = new double[4];
intj=0;
int startindex = 0;
for (int i = 0; i < GA2.inputinfos.length; i++)
{
InputParaminfo inputinfo = GA2.inputinfosJi];
String valStr = chromo.substring(startindex, startindex
+ inputinfo.getBitLength() );

double val = Integer.parselnt(valStr, 2 );

genes[i] = val / inputinfo.getFactor();

}
return genes;
}
Q’@\ \

uuuuuu yviico) ) uvTuLuUuLTy ),

if (isValid(genes))

{
double x1 = genes[0];
double xm = genes[1];
double rm = genes[2];
double r2 = genes|[3];

double x2 =x1/Kk;

double Al = Math.pow(
(((2.0 / rm) * (Math.pow((r2 / s), 2.0) +

Math.pow(x2,
2.0))) + (r2/s)), 2.0);

double A2 = Math.pow(
(((2.0 / xm) * (Math.pow((r2 / s), 2.0) +

Math.pow(x2,
2))) + x2), 2.0);
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2.0))

Math.pow(

2.0))

Math.pow(

Math.pow(m2, 2.0));

Math.pow(beta, 2.0) );

double A=Al + A2,
double B = (Math.pow((r2 / s), 2.0) + Math.pow(x2,
*(((2.0/ rm) * (Math.pow((r2 / s), 2.0) +
X2, 2.0))) + (r2/5s));
double C = (Math.pow((r2 / s), 2.0) + Math.pow(x2,
*(((1.0 / xm) * (Math.pow((r2 / s), 2.0) +
x2, 2.0))) + x2);

double m1 = ((r1 * A) + B);
double m2 = ((k * x2 * A) + C);

double m3 = (v1 * A) / (Math.pow(ml, 2.0) +
double alpha = m3 * m1;
double beta = m3 * m2;

doubte m4 =*Math.sqrt(Math.pow(alpha, 2.0)
+ Math.pow(beta, 2.0));

double ilest = m4;
double pfest = alpha / m4;

double pin_est = 3 * v1 * alpha;

double f1 = ((ilest - i1) * 100) / i1;
double 2 = ((pin_est - pinp) * 100) / pinp;
double 3 = ((pfest - pf) * 100) / pf;

double ff = Math.pow(f1, 2.0) + Math.pow(f2, 2.0)
+ Math.pow(f3, 2.0);
score = Math.abs(ff - 7942);

double pscl = 3 * r1 * ( Math.pow(alpha, 2.0) +

87



double Pm = ( 3.0/ rm ) *( Math.pow(( v1 - (alpha * rl)
- ( beta * x1) ),2.0) + Math.pow( ((alpha * x1) - ( beta * r1)), 2.0) );

double m6 = (( v1 - (alpha * rl) - ( beta * x1) )/rm) - (
((alpha * x1) - (beta * r1))/xm);

double prcl = 3 * r2 * ( Math.pow((alpha - m6),2.0) +
Math.pow ( (beta + m6), 2.0) );

double Pout = pinp - pscl - Pm - prcl - pw;

efficiency = ( Pout / pinp ) * 100;

else

score = Integer. MAX_VALUE;

o

*"7/ £rossover bits
==public'final \void crassOVrer(Chromosome other)

{

// Should we cross over?
if (GA2.rand.nextDouble() > GA2.crossRate)
return;

I/ Generate a random position
int pos = GA2.rand.nextInt(chromo.length());

/I Swap all chars after that position
for (int X = pos; x < chromo.length(); x++)
{

/I Get our character

char tmp = chromo.charAt(x);

I/l Swap the chars

chromo.setCharAt(x, other.chromo.charAt(x));
other.chromo.setCharAt(x, tmp);
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// Mutation
public final void mutate()

chromo.setCharAt(x, (chromo.charAt(x) == '0" ?

{
for (int x = 0; x < chromo.length(); x++)
{
if (GA2.rand.nextDouble() <= GA2.mutRate)
1:0));
}
}

/I Add up the contents of the decoded chromo

public final boolean isValid()

{
double[] genes = decode();

return isValid(genes);

}
-é;vﬁublic fipal boolean jsvalid(douhle]T genes)
& foY (int =10l <lgenbs length; i++)

{

double val = genes[i];

InputParamInfo inpuParaminfo = null;

switch (i)
{
case 0:
inpuParaminfo
GAZ2.getInputParamInfo(InputParaminfo.X1);

break;
case 1:
inpuParaminfo
GAZ2.getInputParamInfo(InputParaminfo.XM);

break;
case 2:
inpuParaminfo
GA2.getInputParamInfo(InputParaminfo.RM);
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break;
case 3:
inpuParamInfo
GAZ2.getInputParamInfo(InputParaminfo.R2);

break;
}
if (' ((val * inpuParaminfo.getFactor())
inpuParamInfo.getMin() && (val*inpuParaminfo.getFactor())
inpuParaminfo.getMax() ) )
{
return false;
}
}
return true;
}
}

>=
<=
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