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2.5.2  OPLOGPLN Class V (Bulk Ammunition)PRIVATE 

Keywords:  Supply, Class V, Ammunition, DODIC

Abstract:  This collection of algorithms calculates the required quantities of bulk ammunition for a given unit and/or a task force organization.  These algorithms calculate daily ammunition requirements in terms rounds by type, weight and cube (volume).  Bulk ammunition are all those rounds required by a unit that are not weapons related, i.e., demolition charges, hand grenades, flares, mines, etc.  Requirements are based on the number of personnel assigned and supported in a unit or task force organization, 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, the ammunition consumed by weapon systems must be included. Algorithms for this ammunition are found in Section 2.5.1 on page 2.5.1-1.
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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)]}

DODIC — Identification Code

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

Example:  DODIC = G911 [Grenade, Concussion, MK3A2]

PERS(srci) — Number of Personnel

The number of personnel in a unit srci.

Example:  PERS (xxxxxLyyy) = 63

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}

CONSRBDODIC (PAR)   —  Consumption Rate
The consumption rate in rounds (rds) per day of bulk ammunition type DODIC per 1,000 persons in unit srci.  This rate is based on the parameter settings for the unit srci. 

Example:  CONSRBG911 (NEA, HVY) = 9.0594 rounds/day/1,000 persons 

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(G911) = 1.55 lbs/round

cube(DODIC)— Volume of Ammunition by Type

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

Example:  cube(G911) = 0.05852 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 bulk ammunition required (in rds/day) is computed and available in the following forms:  by type and unit, 

BAMMO_REQDODIC (srci); and by type and task force, BAMMO_REQDODIC (TF).

Weight of Ammunition Required:  The weight of ammunition required (in lbs/day) is computed and available in the following forms:  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 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 and Unit:  This algorithm computes the quantity of bulk ammunition type DODIC required to support the personnel in unit srci.

Algorithm 1
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Table 2.5.2-1  Input Data [Personnel]

	Variables
	Tank Company

xxxxxLyyy
	Helicopter Co

wwwwwAzzz
	Task Force

Detroit

	PERS
	63
	27
	90


Table 2.5.2-2  Input Data [Selected Bulk Ammunition]

	DODIC
	Bulk

Ammunition
	wght
	cube
	CONSRB

Rds/Day/1,000

Persons

	G881
	Gren, Frag, M67
	1.70000
	0.05361
	9.053937

	G911
	Gren, Conc, MK3A2
	1.55000
	0.05852
	9.059427

	K010
	Burster, Incend, M4
	2.60000
	0.07347
	0.186083

	T572
	Chrg, Shape
	0.01000
	0.00100
	0.483267


For example, the number of concussion grenades [DODIC = G911], required to support the personnel assigned to a tank company [srci = xxxxxLyyy] is 0.570742 rds/day, calculated as follows:

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

Algorithm 2
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For example, the total quantity of concussion grenades [DODIC = G911] required to support the personnel in Task Force Detroit is 0.8153467 rds/day, calculated as follows:

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

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

Algorithm 3
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For example, the quantity of concussion grenades [DODIC = G911] required to support the personnel in a tank company [srci = xxxxxLyyy] is 0.8846504 lbs/day, calculated as follows:

Example of Algorithm 3
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Weight of Ammunition Required by Type and Task Force:  This algorithm determines the weight of bulk ammunition type DODIC required to support personnel in task force TF.  The weight is calculated by multiplying the number of rounds required to support the personnel in the task force by the weight of a round of the ammunition type as follows:

Algorithm 4
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For example, the weight of concussion grenades [DODIC = G911] required to support the personnel in Task Force Detroit is 1.26379 lbs/day, calculated as follows:

Example of Algorithm 4
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Weight of Ammunition Required by Unit:  This algorithm calculates the total weight of all bulk 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 5
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For example, the weight of all ammunition required to support a tank company [srci  = xxxxxLyyy] is 0.0060839 ston/ day, calculated as follows:

Example of Algorithm 5
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Weight of Ammunition Required by Task Force:  This algorithm calculates the total weight of all bulk ammunition required to support task force TF.  This weight is determined by adding the weight of the ammunition required for each ammunition type in each unit in the task force, as follows:

Algorithm 6
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For example, the weight of all bulk ammunition of all types required to support Task Force Detroit is 0.0086913 ston/ day, calculated as follows:

Example of Algorithm 6
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Table 2.5.1-3  Output Data [Requirements by DODIC for Tank Co]

	DODIC
	xxxxxLyyy

	
	AMMO_REQ
	weight
	CUBE

	G881
	0.5703980
	0.9696767
	0.0305797

	G900
	0.0265286
	0.0712955
	0.0018757

	G911
	0.5707422
	0.8846504
	0.0333998

	G930
	0.0402810
	0.1057377
	0.0027274

	G940
	0.0281967
	0.0740164
	0.0019092

	G945
	0.0281967
	0.0740164
	0.0019092

	G950
	0.0281967
	0.0740164
	0.0019092

	G955
	0.0281967
	0.0740164
	0.0019092

	K010
	0.0117233
	0.0293081
	0.0008613

	K143
	0.1500376
	1.3253317
	0.0368842

	K867
	0.0419415
	2.0970762
	0.6815257

	L119
	0.6924512
	0.4154707
	0.0448362

	L305
	0.0181248
	0.0276906
	0.0009104

	L306
	0.0181248
	0.0276906
	0.0009104

	L307
	0.0181248
	0.0276906
	0.0009104

	L311
	0.0181248
	0.0276906
	0.0009104

	L312
	0.0181248
	0.0276906
	0.0009104

	L314
	0.0181248
	0.0276906
	0.0009104

	L495
	0.0265930
	0.0781170
	0.0036048

	M023
	0.2358417
	0.2358417
	0.2751486

	M039
	0.0206946
	1.2209798
	0.0331803

	M130
	0.0043453
	0.0034762
	0.0001251

	M131
	0.0050675
	0.0008747
	0.0000325

	M241
	0.0474787
	0.0740667
	0.0026957

	M420
	0.0000072
	0.0001446
	0.0000104

	M421
	0.0416899
	2.7098428
	0.0873751

	M456
	1.0499811
	0.5249906
	0.6124889

	M500
	0.0687610
	0.0601659
	0.0021810

	M627
	0.0743534
	0.0193319
	0.0005855

	M670
	0.0057241
	0.0001531
	0.0000079

	M766
	0.0513014
	0.0239406
	0.0008924

	M965
	0.0057752
	0.8489485
	0.0552490

	ML03
	0.0077526
	0.0059529
	0.0001471

	T572
	0.0304458
	0.0003045
	0.0000305

	ALL (lbs)
	
	12.1678850
	1.9195433

	ALL (stons)
	
	0.0060839
	


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

	
	AMMO_REQ
	weight
	CUBE

	G881
	0.2444563
	0.4155757
	0.0131056

	G900
	0.0113694
	0.0305552
	0.0008039

	G911
	0.2446045
	0.3791370
	0.0143139

	G930
	0.0172633
	0.0453162
	0.0011689

	G940
	0.0120843
	0.0317213
	0.0008182

	G945
	0.0120843
	0.0317213
	0.0008182

	G950
	0.0120843
	0.0317213
	0.0008182

	G955
	0.0120843
	0.0317213
	0.0008182

	K010
	0.0050243
	0.0125606
	0.0003691

	K143
	0.0643018
	0.5679993
	0.0158075

	K867
	0.0179749
	0.8987469
	0.2920824

	L119
	0.2967648
	0.1780589
	0.0192155

	L305
	0.0077806
	0.0118674
	0.0003902

	L306
	0.0077806
	0.0118674
	0.0003902

	L307
	0.0077806
	0.0118674
	0.0003902

	L311
	0.0077806
	0.0118674
	0.0003902

	L312
	0.0077806
	0.0118674
	0.003902

	L314
	0.0077806
	0.0118674
	0.0003902

	L495
	0.0113970
	0.0334787
	0.0015449

	M023
	0.1010750
	0.1010750
	0.1179208

	M039
	0.0088691
	0.5232770
	0.0142201

	M130
	0.0018623
	0.0014898
	0.0000536

	M131
	0.0021718
	0.0003749
	0.0000139

	M241
	0.0203480
	0.0317429
	0.0011553

	M420
	0.0000031
	0.0000620
	0.0000045

	M421
	0.0178671
	1.1613611
	0.0374465

	M456
	0.4499919
	0.2249960
	0.2624952

	M500
	0.0294690
	0.0257853
	0.0009347

	M627
	0.0318657
	0.0082851
	0.0002509

	M670
	0.0024532
	0.0000656
	0.0000034

	M766
	0.0219863
	0.0102603
	0.0003825

	M965
	0.0024751
	0.3638350
	0.0236781

	ML03
	0.0033225
	0.0025512
	0.0000630

	T572
	0.0130482
	0.0001305
	0.l0000131

	ALL (lbs)
	
	5.2148075
	0.8226614

	ALL (stons)
	
	0.0026074
	


Table 2.5.1-5  Output Data [Requirements by DODIC for TF Detroit]
	DODIC
	TF Detroit

	
	AMMO_REQ
	weight
	CUBE

	G881
	0.8148543
	1.3852524
	0.0436853

	G900
	0.0378980
	0.1018507
	0.0026796

	G911
	0.8153467
	1.2637873
	0.0477152

	G930
	0.0575443
	0.1510539
	0.0038963

	G940
	0.0402810
	0.1057377
	0.0027274

	G945
	0.0402810
	0.1057377
	0.0027274

	G950
	0.0402810
	0.1057377
	0.0027274

	G955
	0.0402810
	0.1057377
	0.0027274

	K010
	0.0167476
	0.0418687
	0.0012304

	K143
	0.2143394
	1.8933310
	0.0526917

	K867
	0.0599164
	2.9958231
	0.9736081

	L119
	0.9892160
	0.5935296
	0.0640517

	L305
	0.0259054
	0.0395580
	0.0013006

	L306
	0.0259054
	0.0395580
	0.0013006

	L307
	0.0259054
	0.0395580
	0.0013006

	L311
	0.0259054
	0.0395580
	0.0013006

	L312
	0.0259054
	0.0395580
	0.0013006

	L314
	0.0259054
	0.0395580
	0.0013006

	L495
	0.0379900
	0.1115957
	0.0051497

	M023
	0.3369167
	0.3369167
	0.3930694

	M039
	0.0295637
	1.7442568
	0.0474004

	M130
	0.0062076
	0.0049660
	0.0001787

	M131
	0.0072393
	0.0012496
	0.0000464

	M241
	0.0678267
	0.1058096
	0.0038510

	M420
	0.0000103
	0.0002066
	0.0000149

	M421
	0.0595570
	3.8712039
	0.1248216

	M456
	1.4999730
	0.7499866
	0.8749841

	M500
	0.0982300
	0.0859512
	0.0031157

	M627
	0.1062191
	0.0276170
	0.0008364

	M670
	0.0081773
	0.0002187
	0.0000113

	M766
	0.0732877
	0.0342009
	0.0012749

	M965
	0.0082503
	1.2127835
	0.0789271

	ML03
	0.0110751
	0.0085041
	0.0002101

	T572
	0.0434940
	0.0004350
	0.0000436

	ALL (lbs)
	
	17.3826925
	2.7422047

	ALL (stons)
	
	0.0086913
	


Volume of Ammunition Required by Type and Unit:  This algorithm calculates the volume of bulk ammunition type DODIC required to support the personnel assigned to unit srci.  The volume is determined by multiplying the quantity required by the volume per round as follows:

Algorithm 7
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For example, the volume of concussion grenades [DODIC = G911] required to support the personnel in a tank company [srci = xxxxxLyyy] is 0.033399 ft3/day, calculated as follows:

Example of Algorithm 7
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Volume of Ammunition Required by Type and Task Force:  This algorithm calculates the volume of the bulk ammunition type DODIC required to support the number of personnel 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 8
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For example, the volume of concussion grenades [DODIC = G911] required for the personnel in Task Force Detroit is 0.0477152 ft3/day, calculated as follows:

Example of Algorithm 8
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Volume of Ammunition Required by Unit:  This algorithm calculates the total volume of all bulk 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 9
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For example, the volume of bulk ammunition of all types required to support a tank company (srci =  xxxxxLyyy) is 1.9195433 ft3/day, calculated as follows:

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

Algorithm 10
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For example, the volume of bulk ammunition of all types required to support Task Force Detroit is 2.742204 ft3/day, calculated as follows:

Example of Algorithm 10
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Hardware/Software:  Most of this collection of algorithms are implemented in the Operations Logistics Planner (OPLOGPLN), a standalone dBase IV application.  This application requires an IBM or 100% IBM-compatible PC.  Only the cube (volume) algorithms are not included in OPLOGPLN.

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 (with the exception of cube) 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
12/13/01-New
DRAFT
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