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5.1  Three Level Maintenance (MARC)
Keywords:  Maintenance, Maintainers, Mechanics.

Abstract:  This collection of algorithms calculates the number of mechanics needed to support a specific unit or a given task force organization.  These algorithms calculate the number of mechanic requirements by Military Occupational Specialty (MOS) needed to maintain the equipment (LIN) in a specific unit or task force organization.  Requirements are based on equipment densities in the unit or task force organization and the Army MARC Maintenance Data Base (AMMDB) for each LIN.  This set of algorithms is based on three levels of maintenance - Unit, DS, and GS. 
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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 for a given end item that requires maintenance.

Example:  LIN = T61494 [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}

QTYLIN (srci)  —  Quantity of End Items in Unit
The number of end items LIN in unit srci. 

Example:  QTYT61494 (xxxxxLyyy) = 2

AMMHMOS (LIN, LVL) — Annual Maintenance Man Hours

The annual maintenance manhours required to maintain equipment LIN by a specific mechanic MOS and level of maintenance (unit = U, Direct Support = DS, and general Support = GS).
Example:  AMMH63B (T61494, U) = 235.1 Hrs

UMC — Unit MARC Code

The code assigned to a unit srci in order to determine the MOS available time.

Example:  UMC for src1 = xxxxxLyyy is 11A

AvailT(UMC) — The Available Time by a Mechanic

The annual available time by a mechanic to do productive work based on the MARC code UMC of the unit srci to which the mechanic is assigned.

Example:  AvailT (11A) = 4161 Hrs 

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

Quantity of Unit Level AMMH Required:  The quantity of unit level AMMH required is computed and available in the following forms: By type equipment and unit, UMntMOS (LIN, srci); and by unit, UMntMOS (srci). 

Quantity of Direct Support Level AMMH Required:  The quantity of DS level AMMH required is computed and available in the following forms: By type equipment and task force organization, DSMntMOS (LIN, TFi); and by task force organization, DSMntMOS (TFi).
Quantity of General Support Level AMMH Required:  The number of GS level maintainers required is computed and available in the following forms: By type equipment and task force organization, GSMntMOS (LIN, TFi); and by task force organization, GSMntMOS (TFi).
NUMMOS (Unit) — Number of Mechanics at Unit Level

The number of unit level mechanics MOS required to maintain all equipment at unit level.

NUMMOS (DS) — Number of Mechanics at DS Level

The number of direct support (DS) mechanics MOS required to maintain all equipment at DS level.

NUMMOS (GS) — Number of Mechanics at GS Level

The number of general support (GS) mechanics MOS required to maintain all equipment at GS level.

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

Table 5.1-1  Input Data [Sample AMMH]

	LIN
	AMMH

	
	UNIT (MOS 63B)
	DS (MOS 63W)
	GS (MOS 63W)

	T60081

      :

T61494

      :

T95992

      :

W98825

      :

Z36068


	321

235.1

128

128

160


	78

71

22

22

27


	71

54

0

0

5




Table 5.1-2  Input Data [Sample of End Item Quantities]
	LIN
	QTY (srci)

	
	wwwwwAzzz
	xxxxxLyyy

	T60081
	1
	1

	T61494
	2
	2

	T95992
	2
	0

	W98825
	0
	1

	Z36068
	1
	0


Table 5.1-3  Input Data [Sample Unit MARC Code]
	srci
	UMC
	AvailT

	wwwwwAzzz
	11A
	4161

	xxxxxLyyy
	11A
	4161

	mmmmmLyyy
	31A
	3230

	nnnnnLyyy+Tms
	33A
	4295


NOTE:  TOE mmmmmLyyy provides the required DS support to TF Detroit and

TOE nnnnnLyyy with assigned teams provides GS support..

Unit Level AMMH by Unit and End Item:  This algorithm calculates the annual unit maintenance manhours, by MOS, required to support an end item LIN in a unit srci.    

Algorithm 1


[image: image1.wmf](

)

(

)

(

)

i

LIN

MOS

i

MOS

src

QTY

LVL

LIN

AMMH

src

LIN

UMnt

´

=

,

,


 

For example, the annual unit maintenance manhours required to maintain the HMMWVs [LIN = T61494] in srci = xxxxxLyyy by a mechanic [MOS = 63B] is 470.2 hours, calculated as follows:

Examples of Algorithm 1
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Unit Level AMMH by Unit:  This algorithm calculates the annual unit maintenance manhours, by MOS, required to support all appropriate end items in a unit srci.    
Algorithm 2
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For example, the annual unit maintenance manhours required to maintain all the appropriate end items in srci = xxxxxLyyy by a mechanic [MOS = 63B] is 919.2 hours, calculated as follows:

Example of Algorithm 2
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DS Level AMMH by Task Force and End Item:  This algorithm calculates the annual DS maintenance manhours, by MOS, required to support an end item LIN in task force TFi.    

Algorithm 3
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For example, the annual DS maintenance manhours required to maintain the HMMWVs [LIN = T61494] in TFi = TF Detroit by a mechanic [MOS = 63W] is 284 hours per year, calculated as follows:

Examples of Algorithm 3
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DS Level AMMH by Task Force:  This algorithm calculates the annual DS maintenance manhours, by MOS, required to support all appropriate end items in a task force TFi.    
Algorithm 4
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For example, the annual DS maintenance manhours required to maintain all the appropriate end items in TFi= TF Detroit by a mechanic [MOS = 63W] is 553 hours per year, calculated as follows:

Example of Algorithm 4
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GS Level AMMH by Task Force and End Item:  This algorithm calculates the annual GS maintenance manhours, by MOS, required to support an end item LIN in task force TFi.    

Algorithm 5
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For example, the annual GS maintenance manhours required to maintain the HMMWVs [LIN = T61494] in TFi = TF Detroit by a mechanic [MOS = 63W] is 216 hours per year, calculated as follows:

Examples of Algorithm 5
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GS Level AMMH by Task Force:  This algorithm calculates the annual GS maintenance manhours, by MOS, required to support all appropriate end items in a task force TFi.    
Algorithm 6
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For example, the annual GS maintenance manhours required to maintain all the appropriate end items in TFi = TF Detroit by a mechanic [MOS = 63W] is 363 hours per year, calculated as follows:

Example of Algorithm 6
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Unit Maintainers:  This algorithm calculates the number of unit maintainers, by MOS, required to support all appropriate end items in a unit srci.    
Algorithm 7
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For example, the number of unit maintainers [MOS = 63B] required to maintain all the appropriate end items in srci = 17377L000 is one (1), calculated as follows:

Example of Algorithm 7
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DS Maintainers:  This algorithm calculates the number of DS maintainers, by MOS, required to support all appropriate end items in a task force TFi.    
Algorithm 8
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For example, the number of DS maintainers [MOS = 63W] required to maintain all the appropriate end items in TFi = TF Detroit is one (1), calculated as follows:

Example of Algorithm 8


[image: image16.wmf](

)

(

)

(

)

63W

 

-

 

1

or 

 

165

.

0

3230

533

31A

 Detroit

TF

DS

63W

63W

=

=

=

AvailT

UMnt

NUM


GS Maintainers:  This algorithm calculates the number of GS maintainers, by MOS, required to support all appropriate end items in a task force TFi.    
Algorithm 9
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For example, the number of GS maintainers [MOS = 63W] required to maintain all the appropriate end items in TFi = TF Detroit is one (1), calculated as follows:

Example of Algorithm 9
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Hardware/Software:  This collection of algorithms has been implemented in the Manpower Requirements Criteria (MARC) process under the Requirements Documentation System (RDS).

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

Discussion:  These algorithms describe the equations used in calculating maintenance manpower requirements.  These equations are in standard use throughout the Army.  The equations are valid if the underlying assumptions and annual maintenance manhours are appropriate to the planned operation.

The MARC process lets the user determine maintenance manpower position requirements based on the annual maintenance manhour database (AMMDB) and the MARC code annotated in the TOE/MTOE header data.  The MARC code is designed to provide information to the user on the function of the unit, the unit location during wartime, and movement requirements for a specific unit.  

References:  The Army MARC Maintenance Data Base (AMMDB) and the MARC code table can be obtained electronically from the US Army Force Management Support Agency (USAFMSA), Requirements Documentation Directorate (RDD), Fort Leavenworth, KS.  The RDD web site is www.usafmsardd.army.mil.

Models Incorporating the Algorithms:  There are no known models currently employing these algorithms.

Data:  Unless otherwise noted, all maintenance data and tables are available from USAFMSA RDD, Fort Leavenworth, Kansas.  

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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