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4.1   DA Pam 710-2-2 StockagePRIVATE 

Keywords:  Supply, Stockage

Abstract:  This collection of algorithms calculates the authorized stockage levels for supply support activities (SSA).  Two methods are described:  (1) the Days of Supply method (DOS) and (2) the Economic Order Quantity method (EOQ).   Use of these methods is required by Army supply policy.

NOTE: When the documentation on Dollar Cost Banding (DCB) and Readiness Based Sparing (RBS) become available, their algorithms will be made a part of this standard.
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VARIABLES
Inputs:  The following inputs are required to implement this algorithm.  These inputs are normally obtained from the SSA's manual accounting records or from the Standard Army Retail Supply System (SARSS).

OL  —  Operating Level
The operating level is the quantity of stock expressed in days of supply needed to sustain operations in the interval between receipt of a replenishment shipment and the submission of another replenishment requisition.

Example:  OL = 30 days of supply

RWTi  — Requisition Wait Time
The requisition wait time for a (i = 1, 2, ... , 6) recent routine (Priority Designator (PD) = 9-15) replenishment requisition.

Example:  RWT1 = 15 days (for requisition WK4ABC0002)

SL  —  Safety Level
The safety level is the quantity of stock expressed in days of supply needed to sustain operations in the event that the demand rate changes unusually or the order ship time becomes longer than expected.

Example:  SL = 5 days of supply – (DA PAM 710-2-2 specifies 5 days in CONUS, 15 days overseas)

QTY_DMD  —  Demand Rate 

The number of demands in a control period. A control period is normally 360 days, which is the period used in this algorithm.

Example:  QTY_DMD = 90 items
ORDER_COST  —  Procurement Cost
The fixed cost to place an order for the item of supply.

Example:  ORDER_COST = $4.50 per order – (set by HQDA)

INV_HOLD_COST  —  Holding Cost
The cost associated with holding an item of supply in inventory expressed as a percentage of the unit price.

Example:  INV_HOLD_COST = 0.40 (40%) – (set by HQDA)

UNIT_PRICE  —  Unit Price
The unit price of an item of supply expressed in dollars.

Example:  UNIT_PRICE = $5.22 per item

Outputs:   This collection of algorithms calculates the following list of quantities.  

OSTL  —  Order Ship Time Level
The order ship time level is the quantity of stock expressed in days of supply needed to sustain operations in the interval between the submission of a replenishment requisition and receiving the materiel.

ROQ  —  Requisition Objective Quantity
The requisition objective is the maximum quantity of an item that can be on-hand and on-order at a given time.  The requisition objective will vary based on the method used for calculating it.  Thus, the quantity is subscripted to identify the method used to compute it:  (1) days-of-supply method ROQDOS and (2) economic-order-quantity method ROQEOQ.

ROP  —  Reorder Point
When the net assets (on hand plus due in minus due out) is equal to or less than the ROP, it is time to submit another requisition for replenishment.  The reorder point will vary based on the method used for calculating it.  Thus, the quantity is subscripted to identify the method used to compute it:  (1) days-of-supply method ROPDOS and (2) economic-order-quantity method ROPEOQ.

EOQ  —  Economic Order Quantity
This is the quantity of an item that is economically appropriate for ordering, based on demand rates, unit cost, and procurement costs.

ALGORITHMS
The equations used to calculate the output described in the previous section are defined below.  

Order Ship Time Level:  This algorithm calculates the order ship time level based on the six most recent routine replenishment requisitions (excludes PD 01 – 08).  The level is the average of these requisitions rounded up to the nearest whole day.

Algorithm 1
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Table 4.2-1  Input Data – Replenishment Requisitions

	PRIVATE 
NSN:  4720-00-701-3920     Nomenclature: Hose   Unit Price: $5.22    UI: EA

	Document Number
	Date Requested
	Date Received
	PD
	RWT

Requisition Wait Time

	WK4ABC0002

	1023
	1038
	09
	15

	WK4ABC0013

	1058
	1062
	02
	4

	WK4ABC0029

	1078
	1096
	12
	18

	WK4ABC0056

	1189
	1209
	12
	20

	WK4ABC0077
	1223
	1237
	09
	14

	WK4ABC0098

	1287
	1304
	12
	17

	WK4ABC0112

	1319
	1341
	12
	22


For example, given the requisition wait time data in Table 4.2-1, the order ship time level for this item is 18 days, calculated as follows:

Example of Algorithm 1
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Note that requisition WK4ABC0013 was not used because it was a high priority requisition (PD = 02).

Requisition Objective (Days-of-Supply Method):  This algorithm calculates the requisition objective for an item based on its demand history, average order ship time level, and Army or major command–specified operating and safety levels.

Algorithm 2





[image: image3.wmf]QTY_DMD

 

x

 

360

OSTL

 

+

 

 SL

+

 

OL

 

=

 

ROQ

DOS

ú

û

ù

ê

ë

é


Table 4.2-2  Input Data – Demand History
	PRIVATE 
NSN:  4720-00-701-3920     Nomenclature: Hose   Unit Price: $5.22    UI: EA

	Document Number
	Date Requested
	PD
	QTY_DMD

	WK4FBC0014

	1009
	02
	5

	WK4FBA0034
	1026
	09
	21

	WK4DGA0114
	1124
	02
	2

	WK4DDB0101
	1134
	12
	15

	WK4FBC0030
	1189
	12
	12

	WK4DGC0111
	1209
	09
	6

	WK4DGB0110
	1306
	12
	14

	WK4DBF0098
	1334
	12
	6

	WK4DFD0118
	1359
	02
	9

	TOTAL
	90


For example, using the order ship time level calculated in [1] above, a CONUS safety level of 5 days [SL = 5], a 30-day operating level [OL = 30], and the demand data in Table 4.2-2, the requisition objective for this item is 38, calculated as follows:

Example of Algorithm 2
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Reorder Point (Days-of-Supply Method):  This algorithm calculates the reorder point using the days-of-supply method.  

Algorithm 3
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For example, given the data presented in the examples above, the reorder point for this item is 16, calculated as follows:

Example of Algorithm 3
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Economic Order Quantity:  This algorithm calculates the economic order quantity for an item.  The quantity is based on the items demand rate, ordering cost, unit price, and inventory holding costs and is calculated as follows:

Algorithm 4
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For example, given the data presented in the examples above, the economic order quantity for this item is 20, calculated as follows:

Example of Algorithm 4
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Reorder Point (Economic-Order-Quantity Method):  This algorithm calculates the reorder point quantity using the economic-order-quantity method.

Algorithm 5
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For example, using the data presented in the examples above, the reorder point is 6, calculated as follows:

Example of Algorithm 5
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Requisition Objective (Economic-Order-Quantity Method):  This algorithm calculates the requisition objective using the economic-order-quantity method.

Algorithm 6
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For example, using the data presented in the examples above, the requisition objective is 26, calculates as follows:

Example of Algorithm 6
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Hardware/Software:  These algorithms are defined in DA Pam 710-2-2 (30 September 1998) and can be readily implemented in most programming languages or in any modern spreadsheet application.

Assumptions/Limitations:  Numerous simplifying assumptions are made in these calculations to make them easy to use for soldiers in the field.  However, decision makers should be aware of the assumptions being made and their implications.

For example, the safety levels are used to protect supply stocks from fluctuations in demand rate and order ship times.  However, the safety levels used do not factor in actual demand rate and order ship time variations.  As a result, seasonal demand swings, and long procurement lead times could cause item stockage to fall to zero.

Discussion:  These algorithms are used to determine appropriate stockage levels for supply items.  However, these stockage levels should not be construed to be optimal levels.  Although they can be traced to classical inventory analysis, they do not take into account many factors necessary to optimize stockage levels, such as readiness impacts, unit cost (DOS method), and demand and requisition wait time variations.

The requisition objectives, and reorder points for various safety levels, operating levels and requisition wait times are tabulated for these algorithms in Appendix D of DA Pam 710‑2‑2.  However, the values are not available for all feasible combinations of safety and operating levels, such as the combination used in the examples above.

References: DA Pam 710‑2‑2 (30 September 1998) Supply Support Activity System: Manual Procedures.

Models Incorporating the Algorithms:  None.
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