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FOREWORD

This report presents the results of a simulation analysis of the proposed
mechanization design of the Regional Freight Consolidation Center (RFCC) at
the San Joaquin site of the Defense Logistics Agency (DLA) Defense
Distribution Region West (DDRW). An increase in expected workload at that
site due to depot consolidation, along with the addition of Consolidation and
Containerization Point (CCP) functions to the RFCC, have caused extensive
changes to the design. The purpose of this analysis was to evaluate the
mechanization design, identify any design problems, and recommend solutions or
possible improvements.

Three major areas of concern were identified in the analysis. First, expected
value analysis showed two automated guided vehicles (AGVs) could not handle
the workload from the palletization stations. The AGV path was redesigned to
allow four vehicles. The second problem was inadequate throughput capacity at
parcel data collection. Expected value and simulation analysis of this area
indicated the number of workstations should be increased from six to nine.
The third area of concern involved the assignment of lines to customers on the
main carton sorter. The simulation demonstrated this assignment was critical
to the efficient operation of the sortation system. Therefore, the person
making these assignments must be well trained, and decision aids should be
developed to s, 9ort this critical task.
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sufficient for the workload. Two recommendations were made to solve this
problem. First, a ninth station should be added to further spread the
workload. Second, the control mechanism directing cartons to the stations
should have the ability to recognize when a queue is full and stop directing
cartons to that station until the queue is reduced.

In addition to data collection, another area of concern was the assignment of
customers to sortlines. On one simulated workday, the system became
overloided because a single customer received a very large amount of material.
No change was required to the mechanization system because the problem could
be solved by allocating an additional sort line to that customer. This points
out the extreme importance of properly allocating the lines on the carton
sorter. It is critical that the person making these allocations be well
trained, have accurate information on the day's workload, and have well
designed decision aides to assist in this task. Development of such decision
aids should be given a high priority.

In summary, the system is generally well designed. Incorporating the
recommendations from the expected value and simulation analyses should ensure
the DDRW RFCC can process the expected workload. Assignment of sortlines is
an important factor which should be given considerable attention both before
and during system implementation.
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EXECUTIVE SUMMARY

This analysis evaluates the mechanization design of the Regional Freight
Consolidation Center (RFCC) at the San Joaquin site of Defense Logistics

Agency (DLA) Defense Distribution Region West (DDRW). It is an update and
extension of an earlier study, "Enhanced DLA Distribution System (EDDS)
Freight Terminal Simulation Analysis," DLA-90-P90094, completed in January
1990, which simulated the terminal design at each of six DLA depots. These
EDDS terminals, now called RFCCs, will act as th'e hubs of a hub-and-spoke
distribution system. Recently, a significant increase in expected workload at
the San Joaquin site due to depot consolidation, as well as the addition of
Consolidation and Containerization Point (CCP) functions, have caused an
extensive redesign of the RFCC at that site. The purpose of this analysis was
to evaluate the mechanization design using the best workload estimates
available, identify bottlenecks or other design problems, and recommend
solutions or possible improvements.

The first step in evaluating the design was to perform an expected value
analysis based on the estimated workload. Workload estimates for the various
types of material entering the system were developed by the Depot Operations
Support Office (DOSO) in coordination with the DLA Depot Consolidation Office.
They were based in part on the results of the EDDS study cited above. This
workload was used to determine how many times per day specific processes in

the system needed to be performed. When multiplied by the time required to
perform the action, and compared to a 7.5 hour workday, this indicated where
the system had insufficient capacity. Based on this preliminary analysis,
three changes were made: carton data collection was increased from 6 to
8 stations, the number of automated guided vehicles (AGVs) was increased
from 2 to 4, and the number of lines at the Air Lines of Communication
(ALOC) sorter was increased from 10 to 15.

Before the simulation could be done, the estimated workload needed to be
linked to specific customer destinations. However, there was not sufficient
data available to identify the customer mix for the consolidated San Joaquin
site, so data from the EDDS study was used. Although this would provide
sufficient accuracy for testing the mechanization system, the specific
customer names taken from the EDDS study may not correspond to the customers
that will be served by the consolidated site. For this reason, names of
customers identified in this study should be considered notional. Once the
workload by customer was developed, the simulation model of the mechanization
system was built, debugged, and validated by matching to the estimated
workload. The model was then run for three replications of ten simulated
workdays each. Statistics were collected from each run and analyzed to
develop the simulation results.

Simulation results identified a significant problem at the carton data
collection stations. Due to the large variance in the service times of
different types of material being processed, queues at these stations would
occasionally exceed the available space even though overall capacity was
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ZALLITS TQ QUBO DESTINATIONA

AVG MAX
RANK DZSTINATION NAME PLTS/DAY PLTS/DAY

1 RFCC - LOS ANGELES 101.1 183
2 CCP - OTHER (2nd Sorter) 56.5 79
3 CCP - TAEGU (AF) 55.8 72
4 CCP - KADENA (AF) 47.2 52
5 "VARIABLE" 44.7 53
6 CCP - OSAN (AF) 40.4 50
7 LOCAL 36.4 63
8 TRAVIS AFB, CA 35.9 56
9 MOTBA, OAKLAND, CA 31.9 65
10 CCP - HAWAII (AF) 25.7 37
11 CCP - YOKOTA (AF) 25.7 33
12 CCP - GUAM (AF) 23.4 28
13 CCP - KUNSAN (AF) 21.2 27
14 RFCC - DDMT 20.1 45
15 RFCC - DDRV 18.3 42
16 RFCC - NEW YORK 16.1 42
17 CCP - MISAWA (AF) 16.0 29
18 RFCC - DDOU 15.2 27
19 CAMP PENDLETON, CA 14.9 40

- 20 RFCC - DDMP 14.3 26
21 RFCC - DALLAS 12.0 17
22 DDRW CENTRAL RECEIVING 10.9 14
23 FT ORD, CA 10.7 45
24 DDMP VENDOR 10.5 12
25 DDRE CCP 10.1 47
26 FT LEWIS, WA 9.3 30
27 RFCC - DDCO 8.7 12
28 RFCC - JACKSONVILLE 8.5 25
29 CCP - KOREA (A-3) 8.3 12
30 SACRAMENTO AD, CA 8.0 30
31 NATIONAL CITY ANNEX, CA 7.9 27
32 CCP - TONGDUCHON (D-1) 7.4 10
33 RFCC - CHICAGO 6.8 18
34 CCP - SEOUL (C-3) 6.4 10
35 DDMT VENDOR 5.9 7
36 CCP - PYONGTAEK (B-1) 5.8 8
37 MTMC, SEATTLE, WA 4.9 21
38 MATHER AFB, CA 4.9 14
39 CCP - PUSAN (A-1) 4.8 7
40 CCP - JAPAN (WT5JZ9) 4.2 5
41 PRESIDIO OF SAN FRAN., C A 3.4 13
42 NSC PUGET SOUND, WA 3.1 19
43 HILL AFB, UT 2.9 15
44 BEALE 2.9 11
45 NSC SAN DIEGO, CA 2.5 12
46 MCCLELLAN AFB, CA 2.1 10
47 DDRV VENDOR 1.0 1
48 DDOU VENDOR 0.9 1
49 DDCO VENDOR 0.5 1
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