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2.5.1  OPLOGPLN Class V (Ammunition for Weapons)PRIVATE 

Keywords:  Supply, Class V, Ammunition, DODIC

Abstract:  This collection of algorithms calculates the required quantities of ammunition by weapon type for a given unit and/or a task force organization.  These algorithms calculate daily ammunition requirements in terms rounds by type and weapon, and weight and cube (volume).  Requirements are based on equipment densities in the individual units and the usage profile for a specific combat intensity in a specific theater of operations.

NOTE:  To determine the total weight and cube (volume) of all ammunition for a unit or task force organization, bulk ammunition (population based) must be included.  Algorithms for bulk ammunition are found in Section 2.5.2 on page 2.5.2-1.

Proponent:
        United States Army Combined Arms Support Command




CMD GRP




Attn:  ATCL – C




3901 A Ave Suite 220 




Fort Lee, Virginia  23801-1809




Email:  LOGSTDS@lee.army.mil
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 for a given end item (or weapon) that consumes ammunition.

Example:  LIN = R97234 [Rifle, 5.56mm, M4]

DODIC — Identification Code

The Department of Defense Identification Code for a specific type of ammunition.

Example:  DODIC = A059 [Ctg., 5.56mm ball, M855]

QTYLIN (srci) —  Quantity of Weapons

The number of a type weapon LIN that are assigned to unit srci.

Example:  QTYR97234(xxxxxLyyy) = 28 rifles, 5.56 mm, M4

QTYsrci(TF) — Quantity of Each Type Unit

The quantity of a unit srci in the task force TF.

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

CONSRDODIC (LIN,  PAR)   —  Consumption Rate
The consumption rate in rounds (rds) per day of ammunition type DODIC for weapon type LIN in unit srci.  This rate is based on the parameter settings for the unit srci. 

Example:  CONSRA059 (R97234, NEA, HVY) = 2.0864 rounds/day 

PAR — Parameter Settings

The parameter settings for unit srci or a task force TF.

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

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

	Heavy (HVY)
	Attack

	Heavy (HVY)
	Delay

	Moderate (MOD)
	Hasty Defense

	Heavy (HVY)
	Prepared Defense

	Reserve (RES)
	Reserve

	Light (LGT)
	Static


wght(DODIC) — Weight of Ammunition by Type

Constant weight of a single round of ammunition of type DODIC.

Example:  wght(A059) = 0.03988 lbs/round

cube(DODIC)— Volume of Ammunition by Type

The volume (in ft3) of a single round of ammunition of type DODIC.

Example:  cube(A059) = 0.000593 ft3/round

Outputs:   This collection of algorithms calculates the following list of quantities.  All quantities assume a fixed usage profile and combat intensity.

Quantity of Ammunition Required:  The quantity of ammunition required (in rds/day) is computed and available in the following forms:  by type, weapon, and unit,  AMMO_REQDODIC (LIN, srci); by type, weapon, and task force,  AMMO_REQDODIC (LIN, TF); by type and unit, AMMO_REQDODIC (srci); and by type and task force,  AMMO_REQDODIC (TF).

Weight of Ammunition Required:  The weight of ammunition required (in lbs/day) is computed and available in the following forms:  by type, weapon, and unit, weightDODIC (LIN, srci); by type, weapon, and task force,  weightDODIC(LIN, TF); by type and unit,  weightDODIC (srci); by type and task force,  weightDODIC (TF); by unit, weightClass V (srci); and by task force, weightClass V (TF).  The weight of ammunition required (in stons/day) is indicated by upper case, WEIGHT.

Volume of Ammunition Required:  The volume (cube) of ammunition required (in ft3/day) is computed and available in the following forms:  by type, weapon, and unit, CUBEDODIC (LIN, srci); by type, weapon, and task force,  CUBEDODIC (LIN, srci);

by type and unit, CUBEDODIC (srci); by type and task force, CUBEDODIC (TF;); by unit, CUBEClass V (srci); and by task force, CUBEClass V (TF).

ALGORITHMS

The equations used to calculate the output described in the previous section are defined below.  All examples assume the same parameter setting where the Theater is NEA and the combat intensity (INT) is heavy (HVY).

Ammunition Required by Type, Weapon, and Unit:  This algorithm computes the quantity of ammunition type DODIC required to support a weapon of type LIN in unit srci.

Algorithm 1
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For example, the number of rounds of 5.56 ball ammunition [DODIC = A059],

required to support the twenty eight (28) M4 rifles [LIN = R97234] assigned to a tank company [srci = xxxxxLyyy] is 58.4199 rds/day, calculated as follows:

Example of Algorithm 1
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Ammunition Required by Type, Weapon, and Task Force:  This algorithm computes the quantity of ammunition type DODIC required to support all the weapons of type LIN assigned to task force TF.

Algorithm 2
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Table 2.5.1-1  Input Data [Number of Weapons]

	LIN
	Weapon
	QTY

Heli Co

wwwwwAzzz
	QTY

Tank Co

xxxxxLyyy
	QTY
TF Detroit

	C18234
	CARRIER, PERSONNEL
	0
	1
	1

	H48918
	HEL ATK AH-64D
	8
	0
	8

	L44595
	LCHR GRENADE 40 MM M203
	0
	2
	2

	L44680
	LCHR GREN SMK SCRNG M250
	0
	14
	14

	L44748
	LCHR GREN SCREEN M259
	0
	1
	1

	L45131
	LCHR RKT 2.75 IN M261
	16
	0
	16

	L46007
	LCHR GREN M203A1
	2
	0
	2

	L91975
	MG CAL .50 M2HB FLEX
	0
	16
	16

	L92352
	MG 7.62 MM: FIXED
	0
	28
	28

	M39263
	MG LGT 5.56 MM M249
	2
	0
	2

	P98152
	PISTOL 9 MM AUTO XM9
	16
	59
	75

	R95035
	RIFLE 5.56 MM M16A2
	0
	4
	4

	R97234
	RIFLE 5.56 MM M4
	11
	28
	39

	T13305
	TANK CBT FT 120 MM GUN
	0
	14
	14


For example, the total quantity of 5.56mm ball ammunition [DODIC = A059] required to support the M4 rifles [LIN = R97234] in Task Force Detroit is 81.3705 rds/day, calculated as follows:

Example of Algorithm 2
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 where TF Detroit = {src1 = xxxxxLyyy, src2 = wwwwwAzzz}

Ammunition Required by Type and Unit:  This algorithm calculates the quantity of an ammunition type DODIC required to support all weapons in unit srci.

Algorithm 3
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Table 2.5.1-2  Input Data [Ammunition for Selected Weapons] 

	LIN
	Weapon
	DODIC
	Ammunition
	wght
	cube
	CONSR

	R95035
	RIFLE 5.56 MM

M16MA2
	A059
	CTG 5.56MM BALL
	0.03988
	0.00059
	2.086421

	
	
	A063
	CTG 5.56MM TRCR
	0.04085
	0.00061
	0.198694

	R97234
	RIFLE 5.56 MM 

M4
	A059
	CTG 5.56MM BALL
	0.03988
	0.00059
	2.086421

	
	
	A063
	CTG 5.56MM TRCR
	0.04085
	0.00061
	0.198694


For example, the total quantity of 5.56mm ball ammunition [DODIC = A059] required to support all the weapons in a tank company [srci  = xxxxxLyyy] is 66.7656 rds /day, calculated as follows:

Example of Algorithm 3
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Ammunition Required by Type and Task Force:  This algorithm calculates the quantity of ammunition type DODIC required to support all weapons in task force TF. 


Algorithm 4
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Table 2.5.1-3  Output Data [Ammunition Requirements for Selected Weapons]
	LIN
	DODIC
	Helicopter Co

wwwwwAzzz
	Tank Co

xxxxxLyyy
	Task Force

Detroit

	
	
	AMMO_REQ
	weight
	CUBE
	AMMO_REQ
	weight
	CUBE
	AMMO_REQ
	weight
	CUBE

	R95035
	A059
	0.00
	0.00
	0.00
	8.3457
	0.3328
	0.0049
	8.3457
	0.3328
	0.0049

	
	A063
	0.00
	0.00
	0.00
	0.7948
	0.0325
	0.0005
	0.7948
	0.0325
	0.0005

	R97234
	A059
	22.9506
	0.9153
	0.0135
	58.4199
	2.3298
	0.0345
	81.3705
	3.2451
	0.0480

	
	A063
	2.1856
	0.0894
	0.0013
	5.5634
	0.2275
	0.0034
	7.7490
	0.3169
	0.0047

	ALL
	A059
	22.9506
	0.9153
	0.0135
	66.7656
	2.6626
	0.0394
	89.7162
	3.5779
	0.0529

	
	A063
	2.1856
	0.0894
	0.0013
	6.3582
	0.2600
	0.0039
	8.5438
	0.3494
	0.0052


For example, the quantity of 5.56mm ball ammunition [DODIC = A059] required to support all weapons in Task Force Detroit is 89.7162 rounds/day, calculated as follows:

Example of Algorithm 4
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Weight of Ammunition Required by Type, Weapon, and Unit:  This algorithm calculates the weight (in lbs/day) of ammunition type DODIC required to support the weapons of type LIN assigned to unit srci.  The weight is determined by multiplying the quantity required for the unit by the weight per round as follows:

Algorithm 5
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For example, the quantity of 5.56mm ball ammunition [DODIC = A059] required to support the M4 rifles [LIN = R97234] in a tank company [srci = xxxxxLyyy] is 2.3298 lbs/day, calculated as follows:

Example of Algorithm 5
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Weight of Ammunition Required by Type, Weapon, and Task Force:  This algorithm determines the weight of ammunition type DODIC required to support all weapons of type LIN in task force TF.  The weight is calculated by multiplying the number of rounds required to support the weapons in the task force by the weight of a round of the ammunition type as follows:

Algorithm 6
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For example, the weight of the 5.56mm ball ammunition [DODIC = A059] required to support the M4 rifles [LIN = R97234] in Task Force Detroit is 3.2451 lbs/day, calculated as follows:

Example of Algorithm 6
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Weight of Ammunition Required by Type and Unit:  This algorithm calculates the weight of ammunition type DODIC required to support unit srci.  It is determined by multiplying the number of rounds required to support that unit by the weight of a round of the ammunition type as follows:

Algorithm 7
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For example, the weight of 5.56mm ball ammunition [DODIC = A059] required to support a tank company [srci = xxxxxLyyy] is 2.6626 lbs/day, calculated as follows:

Example of Algorithm 7
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Weight of Ammunition Required by Type and Task Force:  This algorithm calculates the weight of ammunition type DODIC required to support the units in task force TF.  It is calculated by multiplying the number of rounds required to support the task force by the weight of a round of ammunition type as follows:

Algorithm 8
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For example, the weight of 5.56mm ball ammunition [DODIC = A059] required to support Task Force Detroit is 3.5779 lbs/day, calculated as follows:

Example of Algorithm 8
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Weight of Ammunition Required by Unit:  This algorithm calculates the total weight of all ammunition required to support unit srci.  This weight is determined by adding the weight of the ammunition required for each ammunition type as follows:

 Algorithm 9
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Table 2.5.1-4  Output Data [Requirements by DODIC for Helicopter Co]

	DODIC
	wwwwwAzzz

	
	AMMO_REQ
	weight
	CUBE

	A059
	22.9506
	0.9153
	0.0135

	A063
	2.1856
	0.0894
	0.0013

	A064
	93.6075
	5.4994
	0.1221

	A131
	0.00
	0.00
	0.00

	A363
	5.3212
	0.2128
	0.0028

	A576
	0.00
	0.00
	0.00

	B129
	167.2839
	278.8065
	4.6564

	B504
	0.1345
	0.1406
	0.0032

	B505
	0.1345
	0.1406
	0.0032

	B506
	0.4707
	0.4921
	0.0112

	B508
	0.4707
	0.4921
	0.0112

	B509
	0.4707
	0.4921
	0.0112

	B535
	0.1345
	0.1406
	0.0032

	B536
	0.1345
	0.1406
	0.0032

	B546
	3.6868
	2.7139
	0.0766

	B567
	0.3138
	0.3399
	0.0112

	C791
	0.00
	0.00
	0.00

	C792
	0.00
	0.00
	0.00

	G815
	0.00
	0.00
	0.00

	G826
	0.00
	0.00
	0.00

	G881
	0.00
	0.00
	0.00

	H164
	207.6997
	7,373.3393
	191.0837

	PU55
	0.8078
	149.0840
	9.7564

	ALL (lbs)
	
	7,813.0392
	205.6804

	ALL (stons)
	
	3.9065
	


Table 2.5.1-5  Output Data [Requirements by DODIC for Tank Co]
	DODIC
	xxxxxLyyy

	
	AMMO_REQ
	weight
	CUBE

	A059
	66.7656
	2.6626
	0.0394

	A063
	6.3582
	0.2597
	0.0039

	A064
	0.00
	0.00
	0.00

	A131
	330.0449
	34.1046
	0.5741

	A363
	19.6219
	0.7849
	0.0102

	A576
	1200.1803
	450.0676
	6.1009

	B129
	0.00
	0.00
	0.00

	B504
	0.1345
	0.1406
	0.0032

	B505
	0.1345
	0.1406
	0.0032

	B506
	0.4707
	0.4921
	0.0112

	B508
	0.4707
	0.4921
	0.0112

	B509
	0.4707
	0.4921
	0.0112

	B535
	0.1345
	0.1406
	0.0032

	B536
	0.1345
	0.1406
	0.0032

	B546
	3.6868
	2.7139
	0.0766

	B567
	0.3138
	0.3399
	0.0112

	C791
	6.6883
	508.3108
	11.9275

	C792
	11.1641
	848.4716
	19.9093

	G815
	7.3504
	45.9400
	3.2353

	G826
	10.0639
	57.8674
	4.9481

	G881
	126.7551
	215.4837
	6.7955

	H164
	0.00
	0.00
	0.00

	PU55
	0.00
	0.00
	0.00

	ALL (lbs)
	
	2,169.0454
	53.6785

	ALL (stons)
	
	1.0845
	


Table 2.5.1-6  Output Data [Requirements by DODIC for TF Detroit]
	DODIC
	TF Detroit

	
	AMMO_REQ
	weight
	CUBE

	A059
	89.7162
	3.5780
	0.0529

	A063
	8.5438
	0.3490
	0.0052

	A064
	93.6075
	5.4994
	0.1221

	A131
	330.0449
	34.1046
	0.5741

	A363
	24.9431
	0.9977
	0.0130

	A576
	1200.1803
	450.0676
	6.1009

	B129
	167.2839
	278.8065
	4.6564

	B504
	0.2690
	0.2812
	0.0064

	B595
	0.2690
	0.2812
	0.0064

	B506
	0.9414
	0.9842
	0.0224

	B508
	0.9414
	0.9842
	0.0224

	B509
	0.9414
	0.9842
	0.0224

	B535
	0.2690
	0.2812
	0.0064

	B536
	0.2690
	0.2812
	0.0064

	B546
	7.3736
	5.4278
	0.1532

	B547
	0.6276
	0.6798
	0.0224

	C791
	6.6883
	508.3108
	11.9275

	C792
	11.1641
	848.4716
	19.9093

	G815
	7.3504
	45.9400
	3.2353

	G826
	10.0639
	57.8674
	4.9481

	G881
	126.7551
	215.4837
	6.7955

	H164
	207.6997
	7,373.3393
	191.0837

	PU55
	0.8078
	149.0840
	9.7564

	ALL (lbs)
	
	9,982.0846
	259.9799

	ALL (stons)
	
	4.9910
	


For example, the weight of all ammunition required to support a tank company [srci  = xxxxxLyyy] is 1.0845 ston/ day, calculated as follows:

Example of Algorithm 9
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Weight of Ammunition Required by Task Force:  This algorithm calculates the total weight of all ammunition required to support task force TF.  This weight is determined by adding the weight of the ammunition required for each ammunition type as follows:

Algorithm 10
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For example, the weight of all ammunition of all types required to support Task Force Detroit is 4.9910 ston/ day, calculated as follows:

Example of Algorithm 10
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Volume of Ammunition Required by Type, Weapon, and Unit:  This algorithm calculates the volume of ammunition type DODIC required to support the number weapons of type LIN assigned to unit srci.  The volume is determined by multiplying the quantity required by the volume per round as follows:

Algorithm 11
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For example, the volume of 5.56mm ball ammunition [DODIC = A059] required to support the M4 rifles [LIN = R97234] in a tank company [srci = xxxxxLyyy] is 0.0345 ft3/day, calculated as follows:

Example of Algorithm 11
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Volume of Ammunition Required by Type, Weapon, and Task Force:  This algorithm calculates the volume of the ammunition type DODIC required to support the number of weapons of type LIN in the units of task force TF.  The volume is determined by multiplying the quantity required by the task force by the volume per round of the ammunition type as follows:

Algorithm 12
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For example, the volume of 5.56mm ball ammunition [DODIC = A059] required for the M4 rifles [LIN = R97234] in Task Force Detroit is 0.0480 ft3/day, calculated as follows:

Example of Algorithm 12
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Volume of Ammunition by Type and Unit:   This algorithm calculates the volume of ammunition type DODIC  required to support all weapons assigned to unit srci.  The volume is determined by multiplying the quantity of rounds required by the unit by the volume per round as follows:

Algorithm 13
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For example, the volume of 5.56mm ball ammunition [DODIC = A059] required to support a tank company [srci = xxxxxLyyy] is 0.0394 ft3/day, calculated as follows:

Example of Algorithm 13
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Volume of Ammunition by Type and Task Force:   This algorithm calculates the volume of a ammunition type DODIC required to support all weapons in task force TF.  The volume is determined by multiplying the quantity required by the task force by the volume per round as follows:

Algorithm 14
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For example, the volume of 5.56mm ball ammunition [DODIC = A059] required to support Task Force Detroit is 0.0529 ft3/day, calculated as follows:

Example of Algorithm 14
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Volume of Ammunition Required by Unit:  This algorithm calculates the total volume of all ammunition required to support unit srci.  The volume is determined by adding the volume of the ammunition required for each ammunition type as follows:

Algorithm 15
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For example, the volume of ammunition of all types required to support a tank company (srci =  xxxxxLyyy) is 53.6785 ft3/day, calculated as follows:

Example of Algorithm 15
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Volume of Ammunition Required by Task Force:  This algorithm calculates the total volume of all ammunition required to support task force TF.  This volume is determined by adding the volume of the ammunition required for each ammunition type as follows:

Algorithm 16
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For example, the volume of ammunition of all types required to support Task Force Detroit is 259.9799 ft3/day, calculated as follows:

Example of Algorithm 16
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Hardware/Software:  This collection of algorithms is implemented in the Operations Logistics Planner (OPLOGPLN), a standalone dBase IV application.  This application

requires an IBM or 100% IBM-compatible PC.

Assumptions/Limitations:  These algorithms are only definitions of the equations required to automate the ammunition requirements projection process.  These algorithms could be used in combat or logistics models and simulations to determine ammunition requirements and associated transportation requirements.

The algorithms will always underestimate the volume and weight requirements for ammunition because they fail to consider unit of issue (packing) restrictions.

Discussion:  These algorithms describe the equations used in calculating ammunition requirements.  These equations have been 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 also 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 used the application.

References:  OPLOGPLN Users Manual (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), and the Army Special Operations Forces (ARSOF) Logistics Planner.

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, LOGSTDS@lee.army.mil
4/24/02-Rev
DRAFT
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