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2.7.1  OPLOGPLN Class VII (Major End Items)PRIVATE 
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Abstract:  This collection of algorithms calculates the required quantities of major end items (LIN) that must be replaced due to combat losses.  These losses are identified for a specific unit or a given task force organization.  These algorithms calculate the daily losses in terms of quantities of major end items, and their weight and cube (volume).  Requirements are based on equipment densities in the unit or task force organization and the usage profile for the theater of operations.
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VARIABLES
Inputs:  The following inputs are required to implement these algorithms.  These inputs are normally obtained from an operations plan or order, and the Tables of Organization and Equipment for the various SRCs (Standard Requirements Codes).

TF  —  Units in the Task Force
{src1, src2,  ... , srcn} where srci is the SRC of an individual unit in task force TF.        Example:  TF Detroit = {src1 = xxxxxLyyy [Tank Company], src2 = wwwwwAzzz [Helicopter Company (AH-64)]}

LIN  —  End Item
The line item number of a major end item for which there is a combat loss.

Example:  LIN = T61494 [Trk Utility: HMMWV M998]

QTYLIN (srci)  —  Quantity of Major End Items

The quantity of a major end item LIN in a unit srci.

Example:  QTYT61494 (wwwwwAzzz) = 2, Trk Utility: HMMWV M998

QTYsrci (TF)  —  Quantity of Each Type Unit

The quantity of a unit srci in the task force.

Example:  TF Detroit = {one src1 = xxxxxLyyy and one src2 = wwwwwAzzz}

LOSSRLIN (PAR) —   Loss Rate
The loss rate of a major end item (LIN) due to combat.  Loss rate is expressed in quantity of items per day based on the theater and intensity of combat (PAR).

Example:  LOSSRT61494 (NEA, LGT) = 7.08459E-06 (0.00000708459)

wght (LIN) — Weight of a Major End Item

Weight of a major end item in total pounds.

Example:  wgt (T61494) = 22,200 Lbs

cube (LIN) — Volume of a Major End Item

Volume of a major end item in cubic feet.

Example:  cube (T61494) = 2,454 ft3
PAR  —  Parameter Settings
The parameter settings for unit (srci) or a task force organization (TF).  

PAR = (Theater, INT) where: Theater is northeast Asia (NEA), southwest Asia (SWA), or average (AVG); and intensity (INT) is heavy (HVY), moderate (MOD), light (LGT), reserve (RES), and uncommitted (UNC).  AVG is an average of the two theaters (NEA and SWA) with the same five intensities.


Example:  PAR = (NEA, LGT)

NOTE:  The following table is provided to indicate the crosswalk from the parameter settings for intensity (above) to those postures historically provided in field manuals.
	Intensity (INT)
	Postures

	Light (LGT)
	Attack

	Heavy (HVY)
	Delay

	Heavy (HVY)
	Hasty Defense

	Moderate (MOD)
	Prepared Defense

	Reserve (RES)
	Reserve

	Reserve (RES)
	Static


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

Quantity of Replacements (LIN) Required:  The daily number of LIN combat loss replacements is computed and available in the following forms:  by end item and unit, REPLLIN (srci); and by end item and task force, REPLLIN (TF).

Frequency of Requirement:  The number of days between each requirement for an individual LIN replacement is computed and available in the following forms: by end item and unit, FREQLIN (srci); and by end item and task force, FREQLIN (TF).  

Weight of Replacements Required:  The weight of LIN combat loss replacements required (in lbs/day) is computed and available in the following forms:  by end item and unit, weightLIN (srci);  by end item and task force, weightLIN (srci); by unit, 

weightCLASS VII (srci); and by task force, weightCLASS VII (srci).

Volume of Replacements Required:  The volume (cube) of LIN combat loss replacements required (in ft3/day) is computed and available in the following forms:  by end item and unit,  CUBELIN(srci); by end item and task force, CUBELIN(TF); by unit, CUBECLASS VII (srci); and by task force, CUBECLASS VII (TF).

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

Table 2.7.1-1  Input Data [Unit Data]
	VARIABLES       
	C18234

Carrier

Personnel
	G18358

Gen St

3 KW
	H48918

Hel Atk

AH-64


	T61494

HUMVV

M998
	T60081

Trk Cgo

LMTV
	T13305

Tnk Cbt

M1A2

	QTYLIN (wwwwwAzzz)
	0
	1
	8
	2
	1
	0

	QTYLIN (xxxxxLyyy)
	1
	0
	0
	2
	1
	14

	LOSSRLIN
(NEA, LGT)
	8.43E-06
	9.70E-06
	0
	7.08E-06
	5.26E-06
	3.86E-04

	wght(LIN)
	23,880
	325
	15,057
	22,200
	19,351
	128,679

	cube(LIN)
	1,276
	19
	47,880
	2,454
	1,587
	3,610


Replacements Required by End Item and Unit:  This algorithm computes the number of combat loss replacements of end items of type LIN in unit srci.

Algorithm 1
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For example, the number of HMMWV [LIN = T61494] replacements in srci = wwwwwAzzz is 1.416E-05 trucks/day, calculated as follows:

Examples of Algorithm 1
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Replacements Required by End Item and Task Force:  This algorithm computes the number of combat loss replacements of end items of type LIN in task force TF. 


Algorithm 2
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For example, the total number of HMMWV [LIN = T61494] replacements in Task Force Detroit is 2.832E-05 trucks/day, calculated as follows:

Example of Algorithm 2
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Frequency of Each Replacement in a Unit:  This algorithm calculates the number days required between each combat loss replacement of an end item of type LIN in unit srci.

Algorithm 3
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For example, the number days between each requirement for a Tank M1A2 [LIN = T13305] replacement in srci = xxxxxLyyy is 185 days and for a HMMWV [LIN = T61494] replacement in srci = wwwwwA2zzz is 70,923 days, calculated as follows: 

Example of Algorithm 3
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Where srci = xxxxxLyyy would receive one replacement tank every 185 days and srci = wwwwwAzzz would receive one replacement HMMWV every 70,923 days in a northeast Asia Theater under a Light combat intensity.

Frequency of Each Replacement in a TF:  This algorithm calculates the number days required between each combat loss replacement of an end item of type LIN in task force TF.

Algorithm 4
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For example, the number days between each requirement for a HMMWV [LIN = T61494] replacement in TF = TF Detroit is 35,336 days, calculated as follows: 

Example of Algorithm 4
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Where TF = TF Detroit will receive one replacement HMMWV every 35,336 days in a northeast Asia Theater under a Light combat intensity.
Weight of Replacements Required by End Item and Unit:  This algorithm computes the weight of combat loss replacements of end items of type LIN in unit srci.  The weight is calculated by multiplying the number of end item replacements in the unit by the weight of the individual end items as follows:

Algorithm 5
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For example, the total weight of HUMWVs [LIN = T61494] replacements in a helicopter company [srci = wwwwwAzzz] is 0.315 lbs/day, calculated as follows:
Example of Algorithm 5
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Weight of Replacements Required by End Item and Task Force:  This algorithm determines the weight of combat loss replacements of end items of type LIN in task force TF.  The weight is calculated by multiplying the number of end item replacements in the task force by the weight of the individual end items as follows:

Algorithm 6
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For example, the total weight of HUMWVs [LIN = T61494] replacements in a task force [TF = TF Detroit] is 0.62826lbs/day, calculated as follows:
Example of Algorithm 6
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Weight of All Replacements in a Unit:  This algorithm computes the weight of all combat loss replacements of end items in unit srci.

Algorithm 7
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For example, the weight of replacements for all end items LIN in a tank company [srci = xxxxxLyyy] is 696.48266 lbs/day, calculated as follows:

Example of Algorithm 7
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Weight of All Replacements in a Task Force:  This algorithm computes the weight of all combat loss replacements of end items in a task force TF.

Algorithm 8
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For example, the weight of replacements for all end items LIN in Task Force Detroit is 697.6942 lbs/day, calculated as follows:

Example of Algorithm 8
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Volume of Replacements Required by End Item and Unit:  This algorithm calculates the volume of combat loss replacements of end items of type LIN in unit srci.  The volume is determined by multiplying the number of the end item replacements in the unit by the volume of the individual end items as follows:

Algorithm 9
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For example, the total volume of  HMMWV [LIN = T61494] replacements in a helicopter company [srci = wwwwwAzzz] is 0.03475 ft3/day, calculated as follows:

Example of Algorithm 9
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Volume of  Replacements Required by End Item and Task Force:  This algorithm calculates the volume of combat loss replacements of end items of type LIN in task force TF.  The volume is determined by multiplying the number of the end item replacements in the task force by the volume of the individual end items as follows:

Algorithm 10
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For example, the total volume of  HMMWV [LIN = T61494] replacements in a task force [TF = TF Detroit] is 0.06950 ft3/day, calculated as follows:

Example of Algorithm 10
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Volume of All Replacements in a Unit:  This algorithm computes the volume (CUBE) of the combat loss replacements of all end items in unit srci.

Algorithm 11
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For example, the volume of the combat loss replacements in a tank company [srci = xxxxxLyyy] is 1960425 ft3/day, calculated as follows:

Example of Algorithm 11
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Volume of All Replacements in a Task Force:  This algorithm computes the volume (CUBE) of the combat loss replacements of all end items in a task force TF.

Algorithm 12
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For example, the volume of the combat loss replacements in a task force [TF = TF Detroit] is 19.725263 ft3/day, calculated as follows:

Example of Algorithm 12
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Hardware/Software:  This collection of algorithms has been implemented in the Operations Logistics Planner (OPLOGPLN) which is a standalone dBase IV application.  This application requires an IBM or 100% IBM-compatible PC.

Assumptions/Limitations:  These algorithms are strictly definitions of the equations required to automate the Class VII requirements process.  The algorithms can be used in combat or logistics models and simulations to determine the weight and volume of Class VII requirements and associated transportation requirements.  

Discussion:  These algorithms describe the equations used in calculating Class VII requirements.  These equations are in standard use throughout the Army.  The equations are valid if the underlying consumption and usage rates are appropriate to the planned operation.

The OPLOGPLN program lets the user determine requirements based on multi-phased operation orders (OPORDs).  These OPORDs can involve multiple task forces and use different usage parameters.  Although this capability adds to OPLOGPLN's flexibility and utility as a planning tool, the underlying algorithms are still those described here for the OPLOGPLN application.

References:  OPLOGPLN Users Manual (the OPLOGPLN users manual is included with that application in electronic form).

Models Incorporating the Algorithms:  These algorithms are currently implemented in the Operations Logistics Planner (OPLOGPLN).

Data:  Unless otherwise noted, all consumption data/rates are available from USA CASCOM (Planning Factors Branch). 

NOTE:  TOE (SRC) numbers have been coded due to web site security. Authorized users can obtain the actual TOE numbers by emailing, Logistics Standards Coordinator, at LOGSTDS@lee.army.mil 
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