3LG004 ( )

[

‘@

(Industrial Management Institute)




3LG004

/

/

CaO

AL,O;

Fe203

SiO,




® 3LG004 :
[l
- (m)
( ) CO; /
Il
112
V3
|
1
\
\VARTIN
CA
(a) CA= / A|203— / Fe,0O3
(b) 1 CA >
(o <CA<
(d) Vv <CA<




® 3LG004 :

[

CsS .(e ) .
GCsS

(f) CsS= | CaO- |/ SiOz— / AL,Oz — / Fe,0O5

B CaO
2.81Si0, +1.18Al,0, + 0.65F¢,0,

(g)LSF

AlO,

hYAM =
() Fe,O,

Sio,

(i))SM =
Fe,0, + Al,O,

(j)0.94< LSf <0.98

(K)1.2< AM <15

()24<SM <26

CsS

sv® AM? LS

(1<AM V

A|203 S|Og F9203 Cao
%

CA CAF
CA

Fe03

(LSF)

CsS
%

Fe,0;s  AlOs ( ) AM
(SRC)

Al,Os SO, ( )sm




® 3LG004 :

[ 5
( )
i = = = = i =Xi
i = = = = i =Ci
CaO= [ Xyt [ Xot | Xzt [ X4
AL,O5= / Xqt / Xot / X3t / X4
F9203 = | Xl + X2 +/ X3 + X4
SiOz: / Xt / Xot / X3+ / X4
Min X7 X, * X3t X4
X i X(Cy) i +X X...
st
H(LsF ) O (9)
/ Xq1— / Xot / X3t / X4>0 (Cons.l)
/ Xq1— / Xt X3 + / Xs<0 (CO”S.Z)
{(AM ) (K (h)
/ X]_ + Xz - X3 + / X4 <0 (Cons.3)
/ Xt / Xo— / X3t / X4>0 (C0n5.4)
L (SM ) () (i)
/ Xt / Xo— Xz— / X4>0 (C0n5.5)
I Xo+ | Xo— | Xg— | X4<0 (Cons.6)




® 3LG004 : ( )
I 6
(Cs) (¢ (f)
- X4 / Xo— / X3— / Xy > (COHS.7)
— I Xyt I Xe= I Xg— | X4< (Cons.8)
(CA) (b) @ |
[ Xit+ | Xo— | Xat | X4>8 (Cons.10)
| :
0X1+0 X, +0 X5 +0 X4 = 0 (Cons.9)
X1+ Xo+Xa+ Xg=1 (Cons.11)
1 - -
Min X7 X, * X3t Xa
st:
H(LsF ) O (9)
/ X]_ - Xz + / X3 + / X4 >0 (ConS.l)
/ X1— / Xot X3t / X4 < 0 (ConS.Z)
(AM ) (K (h)
/ Xyt / Xo— / X3t / X4<0 (COHS.?))
I Xi+ | Xo— | Xg+ [ X4>0 (Cons.4)
L (Sm ) () (i)
/ X1t / X5 — X3 - X4>0 (ConS.S)
/ Xyt / Xo— / X3— / Xa<0 (ConS.G)
(CS) () (f)
- Xt / Xo— / X3— / Xy > (COHS.7)
— I Xyt I Xe= I Xg— | X4< (Cons.8)
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(CA) (© €) I
/ Xt / Xo— / X3t / X4>5 (Cons.9)
I Xot | Xo— | Xat | X.<8 (Cons.10)
X1+X2+X3+X4: 1 (Cons.ll)
Min : Xt X5t Xzt X4
st:
H(LSF ) 0 (9)
[ Xi— | Xyt [ Xzt [ X4>0 (Consl)
/ X1 — / Xot X3t / X4<0 (ConS.Z)
{(AM ) (K (h)
/ Xyt / Xo— / X3t / X4<0 (ConS.3)
/ X]_ + X2 - X3 + / X4 >0 (C0n5.4)
L (SM ) ) (i)
I Xi+ | Xo— Xg— | X4>0 (Cons.5)
/ Xyt / Xy — / X3 — / X4<0 (ConS.G)
(Cs) (¢ (f)
- Xyt / Xo— / X3— / X4 > (CO”S.?)
- X1t / X5 — / X3 - / Xs< (ConS.8)
(CA) (d) @ Y,
/ X1t / X5 — / X3 + / X4>0 (ConS.9)

/ Xt / Xo— / X3t /X4<5

(Cons.10)
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X1+ Xo+ X3+ X,=1 (Cons.ll)
Excel WinQsb DS
| -
DS
Linear Programming
X1 X2 X3 X4 RHS DUAL
Minimize 17067 9050 44182 105000
Constraint 1 27.33 -49.94 120.2 143.2 >= 0 0
Constraint 2 24.7 -50.1 115 137.3 <= 0 0
Constraint 3 0.155 0.065 -55.7 50.3 <= 0 1694.057
Constraint 4 0.73 0.08 -42.81 50.4 >= 0 0
Constraint 5 9.87 0.87 -92 91.95 >= 0 0
Constraint 6 8.9 0.84 -102.4 -102.2 <= 0 0
Constraint 7 -56.9 319.7 -525.3 -880.3 >= 50 0
Constraint 8 -56.9 319.7 -525.3 -880.3 <= 60 6.254249
Constraint 9 0 0 0 0 = 0 0
Constraint 10 7.33 0.44 -76.14 206.1 >= 8 -843.8484
Constraint 11 1 1 1 1 = 1 -10788.3
Solution-> 0.5303254 0.4111757 2.88E-02 2.97E-02 $17,163.84
( )
Ranging
Variable Value Reduced Cost| Original Val | Lower Bound | Upper Bound
X1 0.5303254 0 17067 15310.37 30716.73
X2 0.4111757 0 9050 -1.34E+04 10985.66
X3 2.88E-02 0 44182 -8.24E+03 85048.7
X4 2.97E-02 0 105000 19295.23 140481.9
Constraint Dual Value | Slack/Surplus | Original Val | Lower Bound | Upper Bound
Constraint 1 0 1.67465 0 -Infinity 1.674648
Constraint 2 0 0.1108871 0 -0.1108885 Infinity
Constraint 3 1694.057 0 0 -1.050791 0.1214277
Constraint 4 0 0.6851417 0 -Infinity 0.6851416
Constraint 5 0 5.675641 0 -Infinity 5.67564
Constraint 6 0 0.9190846 0 -0.9190843 Infinity
Constraint 7 0 9.999996 50 -Infinity 60
Constraint 8 6.254249 0 60 59.46693 67.78805
Constraint 9 0 0 0 0 Infinity
Constraint 10 -843.8484 0 8 7.789026 11.03934
Constraint 11 -10788.3 0 1 0.9117875 1.00669
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Solution List ( )
X1 Basic 0.5303254
X2 Basic 0.4111757
X3 Basic 2.88E-02
X4 Basic 2.97E-02
surplus 1 Basic 1.674648
slack 2 Basic 0.1108885
slack 3 NONBasic 0
surplus 4 Basic 0.6851416
surplus 5 Basic 5.67564
slack 6 Basic 0.9190843
surplus 7 Basic 10
slack 8 NONBasic 0
artfcl 9 Basic 0
surplus 10 NONBasic 0
artfcl 11 NONBasic 0
Optimal Value (2) 17163.83595
( WinQsb
Decision Solution | Unit Cost or Total Reduced Basis Allowable | Allowable
Variable Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 0.5303 17,067.00 9,051.06 0 basic 15,310.37 | 30,716.71
2 X2 0.4112 9,050.00 3,721.14 0 basic -13,358.51 | 10,985.66
3 X3 0.0288 44,182.00 1,271.87 0 basic -8,235.61 | 85,048.83
4 X4 0.0297 105,000.00 | 3,119.76 0 basic 19,295.28 |140,482.00
| Objective | Functon | (Min)= | 17,163.83 |
Left Hand Right Hand Slack Shadow | Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 1.6746 >= 0 1.6746 0 -M 1.6746
2 c2 -0.1109 <= 0 0.1109 0.00 -0.1109 M
3 C3 0 <= 0 0 -1,694.06 | -0.0376 0.1214
4 C4 0.6851 >= 0 0.6851 0 -M 0.6851
5 C5 0.2116 >= 0 0.2116 0 -M 0.2116
6 C6 -0.9191 <= 0 0.9191 0 -0.9191 M
7 C7 60 >= 50 10 0 -M 60
8 Cc8 60 <= 60 0 -6.2543 59.4669 63.3792
9 C9 0 = 0 0 0 0 M
10 C10 8 >= 8 0 843.85 7.789 8.0966
11 Cl1 1 = 1 0 10,788.30 | 0.9902 1.0067
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Linear Programming
X1 X2 X3 X4 RHS DUAL
Minimize 17067 9050 44182 105000
Constraint 1 27.33 -49.94 120.2 143.2 >= 0 0
Constraint 2 24.7 -50.1 115 137.3 <= 0 1605.489
Constraint 3 0.155 0.065 -55.7 50.3 <= 0 227.9153
Constraint 4 0.73 0.08 -42.81 50.4 >= 0 0
Constraint 5 9.87 0.87 -92 91.95 >= 0 0
Constraint 6 8.9 0.84 -102.4 -102.2 <= 0 0
Constraint 7 -56.9 319.7 -525.3 -880.3 >= 50 0
Constraint 8 -56.9 319.7 -525.3 -880.3 <= 60 340.2234
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Constraint 9 7.33 0.44 -76.14 206.1 >= 5 0
Constraint 10 7.33 0.44 -76.14 206.1 <= 8 0
Constraint 11 1 1 1 1 = 1 -37399.21
Solution-> 0.5411039 0.4043282 2.69E-02 2.76E-02 $16,985.81
Ranging( )
Variable Value Reduced Cost| Original Val Lower Bound | Upper Bound
X1 0.5411039 0 17067 -Infinity 23515.52
X2 0.4043282 0 9050 -2.82E+03 Infinity
X3 2.69E-02 0 44182 3.08E+04 Infinity
X4 2.76E-02 0 105000 19295.23 354133.9
Constraint Dual Value | Slack/Surplus | Original Val Lower Bound |Upper Bound
Constraint 1 0 1.790894 0 -Infinity 1.790893
Constraint 2 1605.489 0 0 -0.1108884 9.61E-02
Constraint 3 227.9153 0 0 -0.833566 0.1214277
Constraint 4 0 0.6671327 0 -Infinity 0.6671326
Constraint 5 0 5.75562 0 -Infinity 5.75562
Constraint 6 0 0.4267761 0 -0.4267759 Infinity
Constraint 7 0 10 50 -Infinity 60
Constraint 8 340.2234 0 60 59.46693 60.49575
Constraint 9 0 2.789026 5 -Infinity 7.789026
Constraint 10 0 0.2109742 8 7.789026 Infinity
Constraint 11 -37399.21 0 1 0.9918052 1.00669
( )
Solution List
X1 Basic 0.5411039
X2 Basic 0.4043282
X3 Basic 2.69E-02
X4 Basic 2.76E-02
surplus 1 Basic 1.790893
slack 2 NONBasic 0
slack 3 NONBasic 0
surplus 4 Basic 0.6671326
surplus 5 Basic 5.75562
slack 6 Basic 0.4267759
surplus 7 Basic 10
slack 8 NONBasic 0
surplus 9 Basic 2.789026
slack 10 Basic 0.2109741
artfcl 11 NONBasic 0
Optimal Value (2) 16985.80569
( WinQsb
Decision Solution | Unit Cost or Total Reduced Basis Allowable | Allowable
Variable Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 0.5411 17,067.00 9,235.02 0 basic -M 23,515.46
2 X2 0.4043 9,050.00 3,659.17 0 basic -2,815.89 M
3 X3 0.0269 44,182.00 1,189.96 0 basic 30,815.63 M
4 X4 0.0276 105,000.00 | 2,901.65 0 basic 19,295.28 |354,127.10
| Objective | Function | (Min)= | 16,985.80
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Left Hand Right Hand Slack Shadow | Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 1.7909 >= 0 1.7909 0 -M 1.7909
2 c2 0 <= 0 0 -1,605.49 | -0.1109 0.0961
3 C3 0 <= 0 0 -227.913 | -0.3708 0.1214
4 C4 0.6671 >= 0 0.6671 0 -M 0.6671
5 C5 0.6736 >= 0 0.6736 0 -M 0.6736
6 C6 -0.4268 <= 0 0.4268 0 -0.4268 M
7 C7 60 >= 50 10 0 -M 60
8 Cc8 60 <= 60 0 -340.223 | 59.4669 60.4958
9 C9 11.8904 >= 5 6.8904 0 -M 11.8904
10 C10 7.789 <= 8 0.211 0.00 7.789 M
11 C11 1 = 1 0 37,399.18 | 0.9918 1.0067
|
[
% % % /
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DS
Linear Programming
X1 X2 X3 X4 RHS DUAL
Minimize 17067 9050 44182 105000
Constraint 1 27.33 -49.94 120.2 143.2 >= 0 -131.349
Constraint 2 24.7 -50.1 115 137.3 <= 0 0
Constraint 3 0.155 0.065 -55.7 50.3 <= 0 0
Constraint 4 1.11 0.09 -34.22 50.49 >= 0 -683.7595
Constraint 5 9.87 0.87 -92 91.95 >= 0 0
Constraint 6 8.9 0.84 -102.4 -102.2 <= 0 350.9241
Constraint 7 -56.9 319.7 -525.3 -880.3 >= 50 0
Constraint 8 -56.9 319.7 -525.3 -880.3 <= 100 0
Constraint 9 7.33 0.44 -76.14 206.1 >= 0 0
Constraint 10 7.33 0.44 -76.14 206.1 <= 5 0
Constraint 11 1 1 1 1 = 1 -15842.89
Solution-> 0.5329487 0.4172807 3.71E-02 1.27E-02 $15,842.89
Ranging( )
Variable Value Reduced Cost| Original Val Lower Bound | Upper Bound
X1 0.5329487 0 17067 5112.948 35426.25
X2 0.4172807 0 9050 -2.31E+04 20137.95
X3 3.71E-02 0 44182 -3.13E+04 101323.8
X4 1.27E-02 0 105000 46856.84 Infinity
Constraint Dual Value | Slack/Surplus | Original Val Lower Bound | Upper Bound
Constraint 1 -131.349 1.44E-03 0 -5.579032 1.792752
Constraint 2 0 1.734697 0 -1.736073 Infinity
Constraint 3 0 1.31838 0 -1.31855 Infinity
Constraint 4 -683.7595 1.96E-04 0 -1.078562 0.3383073
Constraint 5 0 3.376916 0 -Infinity 3.37649
Constraint 6 350.9241 8.96E-04 0 -4.617979 3.570813
Constraint 7 0 22.42913 50 -Infinity 72.44202
Constraint 8 0 27.57087 100 72.44202 Infinity
Constraint 9 0 3.879955 0 -Infinity 3.879084
Constraint 10 0 1.120045 5 3.879084 Infinity
Constraint 11 -15842.89 0 1 0.6902072 1.288964
Solution List( )
X1 Basic 0.5329487
X2 Basic 0.4172807
X3 Basic 3.71E-02
X4 Basic 1.27E-02
surplus 1 NONBasic 0
slack 2 Basic 1.736073
slack 3 Basic 1.31855
surplus 4 NONBasic 0
surplus 5 Basic 3.37649
slack 6 NONBasic 0
surplus 7 Basic 22.44202
slack 8 Basic 27.55798
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surplus 9 Basic 3.879084
slack 10 Basic 1.120916
artfcl 11 NONBasic 0
Optimal Value (2) 15842.88904
( WinQsb )
Decision Solution | Unit Cost or Total Reduced Basis Allowable | Allowable
Variable Value Profit c(j) | Contribution Cost Status Min. c(j) Max. c(j)
1 X1 0.5411 17,067.00 9,235.02 0 basic -M 23,515.46
2 X2 0.4043 9,050.00 3,659.17 0 basic -2,815.89 M
3 X3 0.0269 44,182.00 1,189.96 0 basic 30,815.63 M
4 X4 0.0276 105,000.00 | 2,901.65 0 basic 19,295.28 (354,127.10
| Objective | Functon | (Min)=  17,163.83 |
Left Hand Right Hand Slack Shadow | Allowable | Allowable
Constraint Side Direction Side or Surplus Price Min. RHS | Max. RHS
1 C1 1.7909 >= 0 1.7909 0 -M 1.7909
2 c2 0 <= 0 0 -1,605.49 | -0.1109 0.0961
3 C3 0 <= 0 0 -227.913 -0.3708 0.1214
4 C4 0.6671 >= 0 0.6671 0 -M 0.6671
5 C5 0.6736 >= 0 0.6736 0 -M 0.6736
6 C6 -0.4268 <= 0 0.4268 0 -0.4268 M
7 Cc7 60 >= 50 10 0 -M 60
8 Cc8 60 <= 60 0 -340.223 | 59.4669 60.4958
9 C9 11.8904 >= 5 6.8904 0 -M 11.8904
10 C10 7.789 <= 8 0.211 0.00 7.789 M
11 Cl1 1 = 1 0 37,399.18 | 0.9918 1.0067
Vv
% %
% / % /
(Slak=0).
)
/
Al,Os
AM \
\%

% |/

%
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Lower bound
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P, = —( I 11 ): /( /)
Pv = —( [ 1 )= [ (1)
| I \Y
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Min: [ d+/d+/ d'+/ d-

st:

1 1 1hr
RHS =80><106Nm3/yearx—yea/ X_day X ———
300 /day 24 /hrqo5i0n

(ton/day) . (hr/day) = ton/hr

k+ k+ k-d'+d= /| (Consl)

k+ k+ k-d'+d-= (Cons.2)

RHS = 12000kw / hr x = 96kw/ ton

125ton

k+ k+ k-d'+d= (Cons.3)

k +k +k =  (Cons4)

45000
1 900000

= 0/5(Cons.5)

_ 750000
2 900000

= 0/833(Cons6)

_ 210000
~ 900000

3 = 0/233(Cons.7)

113594/11k, +116387/ 6k, +127436/ 2k3 >118775(Cons.8)
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)
( ) Cons.4 (
Excel DS
DS
(Goa Programming)
K1 K> Kz d-1 d-2 d-3 d-4
Goal/Cnstrnt 1 0 0 0 0 0 0 -41.6637171
Goal/Cnstrnt 2 0 0 0 -1 0 0 -149.982315
Goal/Cnstrnt 3 0 0 1 0 0 0 0
Goal/Cnstrnt 4 0 0 0 0 -1 0 -839.911604
Goal/Cnstrnt 5 1 0 0 0 0 0 41.66371458
Goal/Cnstrnt 6 0 0 0 0 0 0 40.66372126
Goal/Cnstrnt 7 0 1 0 0 0 0 -40.6637213
Goal/Cnstrnt 8 0 0 0 0 0 -1 -67.6548914
Priority 1 0 0 0 -1.06 -1.1 -2.06 -68.3317287
0 0 0 0 0 0 -0.99704003
d-5 d-6 d-7 d-8 d+1 d+2 d+3
Goal/Cnstrnt 1 1 0 -3.95511 0 0 0 0
Goal/Cnstrnt 2 0 0 -19.73066 | 8.16E-04 1 0 0
Goal/Cnstrnt 3 0 0 1 0 0 0 0
Goal/Cnstrnt 4 0 0 -98.65332 | 3.37E-03 0 1 0
Goal/Cnstrnt 5 0 0 3.9551102 0 0 0 0
Goal/Cnstrnt 6 0 1 4,9551108 0 0 0 0
Goal/Cnstrnt 7 0 0 -4,955111 0 0 0 0
Goal/Cnstrnt 8 0 0 -11.82044 | 8.08E-04 0 0 1
Priority 1 0 0 -11.9387 | 8.16E-04 0 0 0
0 0 -0.999715 -1 0 0 0
d+4 d+5 d+ d+7 d+8 RHS
Goal/Cnstrnt 1 | 41.663718 -1 0 3.9551104 0 0.433086
Goal/Cnstrnt 2 | 149.98232 0 0 19.730664 | -8.16E-04 | 11.63051
Goal/Cnstrnt 3 0 0 0 -1 0 0.233
Goal/Cnstrnt 4 | 839.91162 0 0 98.65332 | -3.37E-03 | 42.65257
Goal/Cnstrnt 5 | -41.66372 0 0 -3.95511 0 6.69E-02
Goal/Cnstrnt 6 | -40.66372 0 -1 -4.955111 0 0.132914
Goal/Cnstrnt 7 | 40.663722 0 0 4,9551108 0 0.700086
Goal/Cnstrnt 8 | 67.654892 0 0 11.820443 | -8.08E-04 | 3.664342
Priority 1 68.33173 0 0 11.938699 | -8.16E-04 | 3.701002
-1.003387 | -0.999919 -1 -1.000285 0 -4,36E-05
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Goa Programming(Summary)
Decision variable analysis Value
Ky 6.69E-02
K, 0.7000856
Ks 0.233
Priority analysis Nonachievement
Priority 1 3.7010016
Constraint Analysis RHS d+ d-
Goal/Cnstrnt 1 88.9 11.63052 0
Goal/Cnstrnt 2 370 42.65262 0
Goal/Cnstrnt 3 96 3.664352 0
Goal/Cnstrnt 4 1 1.19E-07#0 0
Goal/Cnstrnt 5 0.5 0 0.4330855
Goal/Cnstrnt 6 0.833 0 0.1329144
Goal/Cnstrnt 7 0.233 0 0
Goal/Cnstrnt 8 118775 0.0078125 0
% % % / VoIl X3
| =/ X =
I / X = /
\Y /X =
)
/7 ) 7/
| / / /
1
\%
/ /
/
(] )
o= (1 )
x| = (1)
x| = (1)

x |

x |




3LG004
' 21

[

= / ton
= / ton
= / ton
= / ton
Priority Analysis Nonchievements
Priority 1 3.701
( )
/
/
Constraint Analysise RHS d+ d-
( ) Goal/Constrnt 1 88.9 11.6305 0
/" Nm>/ton d+= | d-
I+ | = | Nm%ton
Constraint Analysise RHS d+ d-
( ) Goal/Constrnt 2 370 42.6526 0
[ gr/ton d+= |/ d-
+ | = [ grlton
Constraint Analysise RHS d+ d-
( ) Goal/Constrnt 3 96 3.6644 0
/ kw/ton d+=/ d-
+1 = | kwiton
( Slack=0)
Constraint Analysise RHS Slack
(I ) Goal/Constrnt 5 0.5 0.4331
/ / |
RHS Slack

Constraint Analysise
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) Goal/Constrnt 6

Constraint Analysise
) Goal/Constrnt 7

RHS (Cons.8)
d- dt

0.833

RHS
0.233

(Cons4)

0.1329




