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Problem Definition

Develop a Buffer Stock Strategy to
Enhance the Supply Chain

] Credible, Dynamic, Repeatable and
Transferable

J Useful to DLA and Industry Partners

> Understand the Supply Chain
> Model the Supply Chain

>e Experiment with Model over Business and
Operational Conditions
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Problem Definition

Develop a Buffer Stock Strategy to
Enhance the Supply Chain

JDevelop a Buffer Stock Strategy
v Quantity
v’ Location
v Timing
* Train Appropriate Personnel

* Implement Strategy and Track Surge
Capability

e Transfer Model to Another Supply Chain
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Project Status

Depth of Modeling:
Model 1: Camel and Bondcote Model

Breath of Modeling:
Model 2: Overall LME Supply Chain Model
Model 3: Overall MGPTS Supply Chain Model

Buffer Stock Strategy:
Model 4: Integrated Supply Chain Model

Model 5: Buffer Stock Model Capable of Supplying
the Optimum Inventory at the Required Time.
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Buffer Stock Model Assumptions & Variables

The model has simplifications and assumptions that can
duplicate a more complex real world simulation.

Assumptions:

— 6 Mil-spec tent manufacturers in the Supply
Chain.

— 13 suppliers sending raw materials to these 6
tent manufacturers.

— Random production times and working hours for
manufacturer and supplier facilities.

— Random shipping schedules between suppliers
and manufacturers.
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Buffer Stock Model Assumptlons &Varlables

The model has simplifications and assumptions that can
duplicate a more complex real world simulation.

Assumptions:

— Raw materials for suppliers arrive at facility at regular
intervals.

— Purchase cost per unit, fixed cost per order, annual demand
guantity of the product and annual holding cost per unit.

Model Variables:

— Length of simulation time = 1 Year = 8760 Hours (not
including holidays.)

— Amount of buffer stock inventory to be injected monthly
before and after every node of Supply Chain.

(Initially set to Zero)
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Model Varlables '

<> Inventory is added at 5 locations along the Supply Chain i.e., before
and after every node (supplier, manufacturer and distributor) indicated by
the green diamonds below. These represent the Buffer Stock Strategy.

.. Factors impacting the Buffer Stock Strategy are illustrated in the blue boxes
halgw, : . :
g Transportation factors impacting the Buffer Stock Strategy.

|
L |
|

* Capacity/shift  Capacity/shift
e ## of shifts e ## of shifts
* % of distribution * % of distribution

* Product mix * Product mix
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Buffer Stock Strategy

The Simulation Model automatically and continuously checks for starving nodes.

Step 2:
The simulation automatically adds inventory to the starving nodes and tracks the time
and amount of inventory added.

Location:
between
Supplier 1 and
Manufacturer

1 C

e TBsim Bsim2 Bs1m3

Step 3:
All data is automatically exported
to an Excel file for further

Time (hours)

I ; ™ 180 0 180 0 180
danalysls. 4 units of parts = 3= g =
are required at e = ¢ =
Y 180 [ 180 0 180
time t= 180 1‘3’0.5&56' 11_| 191.6656 11.66556 192.1656
191.1656 1 191.6656 0 192.1656
hours. 283.1656 92 3361656  144.5 355.1656
287.1656 4 358.6656 22,5 278.1656
. . E TT— - 289.1656 2 358.6656 0 378.1656
Simulation Model | m——— s @ w225 3w
335.6656 3 381.1656 0 285.1656
355.1656 20 474.1656 93 479.1656
Output 357.1656 2 480.6656 6.5 525.1656
361.1656 4 480.6656 0 548.1656
378.6656 18 525.6656 45 548.1656
exported to 382.1656 5 548.1656 22,5 642.1656
384.1656 1 548.1656 0 649.1656
EXCE| 475.1656 91 625.1656 77 649.1656 9

4580.6656 6 _647.6656 22.5 672.1656
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Step 4:

(continued..)

These excel spreadsheets are utilized to determine the buffer stock strategy.

* Minimum buffer stock per month is determined for every part at every node.
* Based on this minimum buffer stock requirement, an EOQ model is utilized to determine
O How much to order

O At what time to order

pr———
Bslml
180
180
180
180
190.5556[
191.1656
283.1656
287.1656
289.1656
333.1656
335.6656
355.1656
357.1656
361.1656
378.6650
383.1656
384.1656
475.1656

480.6656

Bsim2

o 180
o 180
0 180
0 180
11. 191.6656
1 191.6656
92 336.1656
4 358.6656
2 358.6656
44 381.1656
3 381.1656
20 474.1656
2 480.6656
4 480.6656
18 525.6656
5 548.1656
1 548.1656
91 625.1656
6 647.6656

Bsim3

o 180

o 180

0 180

o 180
11.66556 192.1656
0 192.1656

144.5 355.1656
22.5 378.1656

0 378.1650

22.5 385.1656

0 385.1656
93 479.1650
6.5 525.1656
0 548.1656
45 548.1650
22.5 642.1656
0 649.1656
77 649.1656
27.5 672.1656

Amount to

order

—

output is neat
and simple
numbers

Frequency
of order

Reorder
point

8th W
9th 37\
10th 10 \
11th 40 \
12th 37\
IMax 43\
Min 37
Average 39
Total 473

"N )
a* T first order point| next ROF {in| . ROPin

; . inventory

{units) {months) {in months) months)

level

Bsilm1l 131.15 3.05 2.10 months [3.05months| 40.85 units

113.14 3.54 3.07 months [3.54 months| 14.86 units

105.83 3.78 3.56 months [3.78 months| 6.17 units

128.06 3.12 2.25months [3.12 months| 35.94 units

105.83 3.78 3.56 months [3.78 months| 6.17 units

56.57 7.07 3.07 months [7.07 months| 32.00 units
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Solutions offered by the Model

Supplier Finished Goods

« Min Inventory Level
Manufacturer e How much to order

Raw Materials  Order Frequency
* Reorder Point

Supplier 1

aad
HEw
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e
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Supplier 2 E_ é;!
L

{

Customer
Warehouses

{

A
e
W

Supplier 3

{
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e
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Supplier 4

aad
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e
-
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Model Schematic Section

Supplier 1?
Supplier ZhH

Supplier I);H
Supplier 4h
Supplier 5:"

supplier 6 gl
Supplier 7, uafil]

Supplier 8:“

Distributor

Manufacturers
Outdoor - . Johnson
LME [ i LME [ 4
MGPTS Meprs:_ " L e k
AC Fab Diamond _Camel
LME ; LME | ;, j LME :;
MGPTS m MGPTS : MGPTS | ;;_]

Department of Defense
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Simulation Mo

Suppliers

Transpart 1

Tz DOD

Inactive

Idle

Fupplier 1|:|
cuppiier 2 ]

Cupplier 3|___—_|

Supplier 4]
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Supply Chalin Starvatlon

Workin |6 ()
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Cause for
1 starvation of

upstream
manufacturer

Work in 60
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Impact of Automated Buffer Stock Model

Fle Edt Yiew Tools Amrange Object Run Window Help
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Identifying Capacity Improvemnt Opprtunities
using the Automated Buffer Stock Model

Step O:
Base Model : Low
Speed Model

Step 1:
Suppliers Work Hours
Increased 8 to 12hrs

Step 2:

Increased % of
Distribution and
Activating Buffer Stock
Model

Step 7:

Increased Work Hours
at 2 Manufacturers
from 8 to 12 hours and
12 to 24 hours at
another Manufacturer

0%

40.79 %

195.72 %

299.01 %

350s-

Percentage Increase in

__Qutput after Each Step

300
250

/

200
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100
50

0 2 4 6 8

=il INC

Steps

18



Vi

KNOXVILLE

19



