


























































Max. Max. Max. Min. Min. Min. Min. Min. Min. Min. Min. 
Components Name Avail. Cost RVP 158 215 240 300 350 RO R3 MO M3 

Sour light virgin RLV 3.8 3.5 6.2 7.5 38 77 95 100 78 81 71 74 
Sweet light virgin WLV 15.3 3.5 7.3 9.5 42 84 100 100 84 90 79 86 
Special light virgin SLY 10.4 3.5 12.1 20.0 54 88 100 100 76 90 72 89 
Reformer feed RFD 7.3 4.0 1.5 -7.0 12 36 60 95 60 76 68 77 
Low severity reformate LSR 1.1* 4.3 6.0 -7.0 19 35 56 89 86 95 78 87 
High severity reformate HSR 1. 2* 4.55 6.2 -5.0 19 35 56 89 95 102 85 92 
Pentane (cat) PEN 3.54 2.5 16.0 83.0 118 110 100 .100 96 100 83 87 
Light cat naphtha LCN 13.4 3.5 4.5 11. 0 50 74 88 100 92 99 79 85 
Heavy cat naphtha HCN 7.6 4.0 0.0 -27.0 -20 -7 20 50 87 95 79 84 
Alkylate ALK 4.0 7.0 4.5 10.0 27 97 100 100 94 105 94 102 
Polymer POL 1.9 5.0 8.0 7.0 25 62 87 95 98 101 .. 84 86 
Butane BUT - 2.0 72.0 130.0 101 100 100 100 98 105 91 102 
Tetraethyl lead to reg. LRR 3gm/gal. 0.09 4.2 1.2 4.1 1.1 
Tetraethyllead to premo LPP 3gm/gal. 0.09 4.0 1.0 4.0 1.0 
Tetraethyl lead to super LSS 3gm/gal. 0.09 3.8 0.8 4.0 1.0 

Requirements 

Regular blend SPRR 40 4.50 11. 7 30 40 60 - 91 89.0 92.6 82 85.3 
Premium blend SPPP 20 5.20 11.6 26 47 70 90 - 96 99.3 88.0 91.0 
Super blend SPSS 10 6.00 11.6 25 51 75 91 - 100.0 102.4 91 94.0 

Composite and Other Specifications Regular Premium Super 

5 x RVP + Max. 158 �~� 84.5 79 78 
Max. 215 �~� 49 54 
2 x Min. 215 + 3 x Min. 240 > 266 310 335 

*These numbers are ratio factors rather than availabilities. They are explained in the section on linear formulation of process yield components. 

Figure 29. Engineering worksheet for three-blend model 

the coefficients in the three blend-produced columns, 
which in the small sample problem were negative, 
are positive in this formulation. They have, in 
effect, been multiplied by -l. 

Figures 31 and 32 reproduce the basis variables 
and slacks reports, respectively, obtained from a 
solution of the three-blend model matrix (Figure 30). 
The solution indicates that maximum profit ($70, 300 
per day) will be realized from a distribution of com­
ponents resulting in 40 MB/D of regular blend, 
15.165 MB/D of premium blend, and 10 MB/D of 
super blend. The information provided in the two 
reports can be further analyzed by the tabulation 
method illustrated in Figures 10 and 11. 

CONCLUSION 

This manual has been concerned with the basic gaso­
line blending process. A successful model of that 
process incorporates fundamental data -- the quality 
and availability of blend components, specifications, 
and costs and selling prices. Once constructed, the 

simple model may readily be expanded to make it 
more sensitive, and hence more accurate. The in­
troduction of TEL formulations, composite specifi­
cation constraints, and process yield considerations 
improves the model. As dynamic stock-processing 
relations are incorporated to replace static compo­
nent availabilities, the model is made more realistic 
and versatile -- ultimately it may become a compre­
hensive refinery planning model with a detailed 
gasoline blending section. 

Further, once constructed, the model can be 
used (with appropriate changes in specifications) to 
forecast seasonal inventory requirements, and hence 
serve to establish the optimum inter seasonal storage 
levels of blending components. 

A number of gasoline blenders have found that use 
of the basic blending matrix, without the process 
yield refinements, can result in profit increases of 
sufficient magnitude to justify the standard applica­
tion of LP techniques. Blending matrices which are 
immediately applicable can later be expanded to 
reflect process variations as experience dictates. 
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RLVR WLVR SLVR RFDR LSRR HSRR PENH LCNR HCNR ALKR POLR BUTR SPRR LRR RLVP WLVP SLVP RFDP LSRP HSRP PENP LCNP HCNP ALKP POLP BUTP SPPP LPP iRLVS WLVS SLVS RFDS LSRS HSRS PENS LCNS HCNS ALKS POLS BUTS ~PSS LSS 

COST 3.50 3.50 3.50 4.00 4.50 4.95 2.00 3.50 4.00 7.00 5.00 2.00 4.50 .09 3.50 3.50 3.50 4.00 4.50 4.95 2.00 3.50 4.00 7.00 5.00 2.00 5.20 .09 3.50 3.50 3.50 4.00 4.50 4.95 2.00 3.50 4.00 7.00 5.00 2.00 6.00 .09 = MIN. 
RLVA 1 $3.8 

WLVA 
SLVA 
RFDA 
PENA 

LCNA 
HCNA 
ALKA 
POLA 

RHVPX 6.2 7.3 
RF51X 38.5 46 
R15BX 7.5 9.5 
R215N 38 42 

12.1 1.5 
80.5 0.5 
20 -7 
54 12 

1.1 1.2 

6 
25 
-7 
19 

6.2 
26 
-5 
19 

16 
163 
83 
118 

R215X 38 54 12 19 19 118 
R240N 77 88 36 35 
RM23N 307 336 372 132 143 

Ha50N 100 100 100 89 89 100 

4.5 
33.1 
11 -27 

RHONO 76 60 95 96 92 87 
RHOm 81 90 76 95 102 100 99 95 
RMONO 71 90 72 68 78 83 79 79 

RMON3 74 86 89 77 87 92 87 85 87 
R1BAL 1 1 1 1 1 
TELR 

PRVPX 
PF51X 
P158X 
P215N 

P215X 
P240N 
PM23N 
P300N 

PRONO 
PRON3 
PMONO 

PMON3 
PlBAL 
TELP 

SRVPX 
SF51X 
S158X 
S215N 

S240N 
SM23N 
saOON 

SRONO 
SRON3 
SMONO 

SMON3 
SIBAL 
TELS 

4.5 8 
32.5 47 
10 7 
27 25 

72 11.7 
490 84.5 
130 30 
101 40 

27 25 49 
97 62 100 
345 236 502 266 

100 100 91 
94 98 98 4.2 
105 101 92.6 1.2 
94 91 82 4.1 

102 86 102 85.3 1.1 
1 1 

VI 

~ 
VI 

1 

Figure 30. LP model matrix for three-blend problem 
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OUTPUT 
BASIS. 

VARBLS 

MANTISSA 10 TOLERANCES 08 05 03 03 02 

NAME ACTIVITY LEVEL 
RLVR. 3.800 
WLVR 15.300 
SLVR 8.533 
RFDR .717 
PENR 1.735 
HCNR 7.128 
BUTR 2.787 
SPRR 40.000-
LRR 54.060 
SLVP .500 
HSRP .259 
PENP .403 
LCNP 11.012 
ALKP 1.034 
POLP .623 
BUTP 1.334 
SPPP 15.165-
LPP 45.496 
SLVS 1.367 
HSRS 1.017 
PENS 1.402 
LCNS 2.388 
ALKS 2.127 
POLS 1.277 
BUTS .422 
SPSS 10.000-
LSS 30.000 

Figure 31. Basis variables report -- three-blend problem 

SLACKS TYPE NAME ACTIVITY lEVEL SIMPLEX MULT. 
F COST 70.300-

+w RlVA .797 
+w WlVA .886 
+W SlVA .530 
+F RFDA 5.052 
+W PENA 1.914 
+W lCNA 1.641 
+F HCNA .472 
+F AlKA .839 
+W POlA .255 
+W RRVPX .043 
+F RF51X 1 .751 
+F R158X 546.679 
-W R215N .002-
+F R215X 360.000 
-F R240N 374.136 
-F RM23N 882.409 
-W R350N .013-
-W RRONO .021-
-F RRON3 11.429 
-F RMONO 44.011 
-F RMON3 93.085 
G RBAl .000 1.529-

+F TElR 65.940 
+F PRVPX 6.583 
+W PF51X .011 
+F P158X 42.912 
-F P215N 95.524 
+F P215X 10.633 
-F P240N 123.038 
-F PM23N 469.169 
-W P300N .041-
-F PRONO 99.190 
-W PRON3 .135-
-F PMONO 79.793 
-W PMON3 .032-
W PBAl 14.192 

+W TElP .077 
+F SRVPX 9.797 
+W SF51X .011 
+W S158X .000 
-W S215N .000 
-F S240N 64.536 
-F SM23N 113.608 
-W S300N .041-
-F SRONO 35.239 
-W SRON3 .135-
-F SMONO 45.496 
-w SMON3 .032-
W SBAl 14.231 

+W TELS .050 

Figure 32. Slacks report -- three-blend problem 
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