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TABLE 17, ESTIMATE OF PROCESSING EQUIPMENT cosTs?

Current process Optimized process

~ Total “Total
Equipment equipment Fquipment equipment

unit cost, cost, unit cost, cost,
Item (dollars) (dollars) (dollars) (dollars)
Solids feeder (1) 19,610 19,610 19,610 19,610
Disperser (1) 20,600 20,600 20,600 20,600
Disperser (1) 31,200 31,200 31,200 31,200
Pumps (6) 4100 24,600 4100 24,600
Heat exchanger (6) 9000 54,000 9000 54,000
Seal flush systems (1) 33,360 33,360 33,360 33,360
Level controls (10) 5000 50,000 5000 50,000
Separator (1) 26,400 26,400 26,400 26,400
Simmer tanks (3) 28,805 86,415 28,805 86,415
Quench tank (1) 33,000 33,000 33,000 33,000
Belt filter (1) 87,338 87,338 87,338 87,338
Vacuum pump (1) 11,845 11,845 11,845 11,845
AcOH flash still (1) 140,300 140,300 140,300 140,300
Vacuum pumps (1) 3400 3400 3400 3400
HNO3 flash tank (1) 95,820 95,820 95,820 95,820
Vacuum pump and pipe (1) 11,800 11,800 11,800 11,3800
HNO3 condensors (2) 2500 5000 2500 5000
HNO3 still (1) 115,600 115,600 115,600 115,600
Vacuum pumps (3) 13,000 39,000 13,000 19,000
Subtotal 889,288 889,288
Miscellaneous small equip- 222,322 222,322

ment at 25 percent of total
Subtotal 1,111,610 1,111,610
Erection (11 percent) 122,277 122,277
Piping, process and utility 889,288 889,288
(80 percent) '

Electrical (15 percent) 166,741 : 166,741
Instrumentation (26 percent) 289,019 289,019
Insulation (15 percent) 166,741 166,741
Painting (10 percent) 111,161 111,161
Engineering (45 percent) 500,255 500,255
Total 3,357,062 3,357,062

4500,000 1b HMX/month, single line, DADN-HMX nitrolysis step
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Appendix A consists of a series of 28 format A, AR 37-17 detailed

economic analyses. These format A analyses are based on CSD developed
estimates of facility and operating costs. They included analyses for
manufacturing only, recrystallization only, and manufacturing and
recrystallization combined. The conditions covered by these analyses are
both CSD processes, both production rates, IBL and OBL, and recrystal-
lization to class 4 and to class 5 size HMX. Data from the format A analyses
are summarized in Figures 5, 6, and 7. Figure 5 is a graphic summary of the
analyses of the HMX manufacturing lines for both CSD processes, both
production rates, and the IBL and OBL conditions; class 4 and class 5
recrystallization costs are also displayed. Figure 6 is a bar chart summary
of the CSD economic analyses for combined manufacturing and class 4
recrystallization lines for the conditions stated above. Figure 7 is a bar
chart summary of the CSD economic anlaysis for combined manufacturing and

class 5 recrystallization lines for the conditions stated above.

A comparison of the IBL and OBL summaries on Figure 5 for the same
production rate and process condition shows the major impact that the acid
plants have on the facility costs. In general, the acid plants are
estimated to cost about twice as much as the manufacturing lines with the
cost of the acid plants for the optimized line always lower than for the
current line. This results primarily from the marked reduction in sulfuric
acid used by the optimized process. Figure 5 also shows the relatively
minor facility and operating cost impact of purification. All three figures
show the significant reduction in operating costs between the current and
optimized processes resulting from the two system improvements considered in

this analysis.

The format A analyses in Appendix A are arranged in the order of the bar

summaries of Figures 5, 6, and 7,
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