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Although transaction-based mod-
els are extremely useful in identify-
ing system-level inefficiencies or the 
resource augmentation needed for a 
dynamic workload (periods of surge 
and lull in demand), nontransaction- 
based models can be used to estimate 
labor and MHE hours-per-ton pro-
cessing rates for relatively steady state 
workloads.

Simulation
This approach replicates most of 

the process steps shown in figure 1. 
However, it significantly reduces the 
time spent on preprocessing transac-
tional input data. 

To explain this concept further, 
let us attempt to estimate the opti-
mal manpower and MHE allocation 
to handle the workload at a generic 
ammunition support activity (ASA). 
This ASA supports the four major 
ammunition supply processes: re-
ceive and store, issue, ship, and turn-
in. LRED builds a DES model using 
the VisioSim workflows developed 

from an earlier study for an ammu-
nition transfer and holding point lo-
cated in Afghanistan. 

Once a working baseline model has 
been developed, entities are created 
(in this case, pallets) and presented to 
the ASA model. The model process-
es these entities based on their type 
(receipt, issue, shipping, and turn-in). 
If available, the modeler can leverage 
data from earlier studies or rely on 
SME input to make decisions on the 
proportion of inbound and outbound 
pallets that follow ground (versus air) 
modes of distribution. 

The modeler or the SME also es-
timates the distribution of full depot 
pallets (versus mixed or partial pallets) 
that have to be banded. This is espe-
cially critical in the issue process. This 
model is then simulated for a period 
of one year over multiple replications.

Throughout the simulation run, the 
modeler collects a number of metrics 
that are then averaged over multi-
ple replications. For this study, the 
most relevant metrics are the labor 

hours and MHE hours required to 
process one ton of supplies for re-
ceipt, issue, shipment, or turn-in. 

Since no resources are defined in 
the model, the assumption is that 
personnel and MHE are always avail-
able when needed and are therefore 
100 percent used performing some 
task. This assumption is not realistic 
because of the inherent downtimes 
in the process, causing the recorded 
capability to be higher. However, for 
the purposes of this discussion, we 
can address this issue by adding a uti-
lization factor to the model output. 

Figure 2 shows notional labor and 
MHE rates for processing a ton of 
ammunition along with the dis-
tribution of tonnage by workflow 
processed at the ASA. In this case, 
receipt accounts for 40 percent of the 
total tonnage handled by the ASA.

Next we normalize these rates, so 
even though receipt is 40 percent of 
the tonnage processed by the ASA, 
we do not allocate 40 percent of the 
labor and MHE hours to that pro-
cess. This is because some processes, 
such as issue and turn-in, are more 
labor intensive and require propor-
tionally more hours. Similarly, figure 
3 shows the normalized percentages 
for labor and MHE hours.

If we assume the availability of 30 
personnel and five MHE, the exam-
ple in figure 3 shows the allocation 
of these resources based on the nor-
malized percentages calculated in 
figure 3. From figure 4, you can see 
that even though the issue process 
is 30 percent of the daily tonnage it 
should get 48 percent and 57 percent 
of the available personnel and MHE 
respectively.

Extending the Results
Based on the explanation provid-

ed above, you can see that these runs 
can be easily extrapolated to cover 
different “blends” of receipt, issue, 
shipment, and turn-in processes. Fur-
thermore, we can also develop linear 
plots for these blends based on a ra-
tio of personnel to MHE. In other 
words, using the 30 personnel and five 
MHE example, we can say that we 

Process Labor
Hours/Ton

MHE
Hours/Ton Percent of Tonnage

Receipt 2 0.5 40

Issue 5 2 30

Shipping 2 0.75 20

Turn-In 4 1 10

     

Figure 2. This chart shows notional labor and materials-handling equipment 
(MHE) rates for the distribution of ammunition.

Process Percent of Tonnage Normalized Percent 
Tonnage (Labor)

Normalized Percentage 
(materials handling 

equipment)

Receipt 40 262 19

Issue 30 48 57

Shipping 20 13 14

Turn-in 10 13 10

     

Figure 3. This chart shows a representation of normalized percentages for labor and 
materials-handling equipment. The equation shows how the normalized percentage 
for labor was calculated. The percent comes from the percent of tonnage on this chart 
and the number it is multiplied by comes from the labor hours per ton in figure 2.

40% x 2
= 0.26

(40% x 2 + 30% x 5 + 20% x 2 + 10% x 4)
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