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SYSTEM TRAINING PLAN
MODULAR ARTILLERY CHARGE SYSTEM
(MACS) M231/XM232
 
1.
System Description.

 
a.
The Modular Artillery Charge System (MACS) consists of two (2) solid propellant charges, the M231 and XM232, and their associated packaging.  The bottom-charge M231 is fired either singly (Charge 1) or in pairs (Charge 2) from all U.S. 155mm cannon systems.  The top-Charge XM232 is fired in multiples of three (3) increments or higher.  Charge 5 can be fired from the M198, 155mm, medium, Towed Howitzer; the M109A5, 155mm, medium, Self-Propelled Howitzer; the M109A6 Paladin, 155, medium, Self-Propelled Howitzer and the XM777, 155mm Lightweight Towed Howitzer.  It is air transportable, air droppable and has a bi-directional combustible case.  

(1)
The M231 bottom-charge is Light Green in color.  It will replace the M3 Series Green Bag and M4A2 White Bag propelling charges.  Minimum range is 4 km (threshold) and 3.7 km (objective) when using charge 1.  WARNING:  NO MORE THAN TWO (2) M231 BOTTOM CHARGE INCREMENTS CAN BE SAFELY FIRED AT ANY TIME.  FAILURE TO FOLLOW THIS WARNING COULD RESULT IN DAMAGE TO EQUIPMENT AN/OR INJURY OR DEATH TO PERSONNEL. The bottom charges are packed in the PA161 ammunition canister.  The canister holds two (2) separate sleeves, each containing two (2) each M231 charges (total of four (4) charge increments per canister).  The sleeves assist rapid unpackaging, loading and firing in all environments.

(2)  Charge XM232 is Light Brown in color.  It will replace the M4 series White Bag propellant in the near term and both the M119 series Red Bag propellant (7R) and the M203 series propellant (8S) in the future as stocks of these propellants are depleted.  The maximum range for 39 caliber cannons (Charge 5) is 30 km.  The maximum range for 52 caliber or longer cannons is 40 km.  The XM232 must be fired in multiples of three (3) or more charge increments. Charge 3 is 3 increments, Charge 4 is 4 increments, Charge 5 is 5 increments and Charge 6 is 6 increments.  CHARGE 6 WILL ONLY BE FIRED FROM A 52 CALIBER OR LONGER TUBE.  The XM232 top-charges are packed in the PA103E2 ammunition canister.  The canister holds five (5) each XM232 charges in a single sleeve.  The sleeve assists rapid unpackaging, loading and firing in all environments.    

 
b. Army Modernization Information Memorandum (AMIM) Number:  None

c. New Equipment Training Plan (NETP) Number:  AMD 99001.

d.
Initial Operational Capability (IOC) Date: IOC will be when one (1) Division Artillery of Crusader (or Paladin) has MACS included in its basic load, the division's automatic data processing system has appropriate software in place to allow ordering of MACS, and tactical software has been updated to include MACS.  This capability is expected to be in place during FY02. 

 
2.
Target Audience.  Training will be required for all Field Artillery Cannon Crewmen in MOS 13B and company grade Field Artillery officers in AOC 13. Initial training will be conducted at the Field Artillery School and Center in all MOS and ASI producing courses for cannon crewmen and for the Field Artillery Officer Basic Course (FAOBC) and Field Artillery Officer Advanced Course (FAOAC).  Ammunition Maintenance training will be conducted at Redstone Arsenal for affected MOS.  After MACS achieves its IOC, units will sustain their training using an exportable New Equipment Training (NET) package. 

 
3.
Assumptions.  

 
a.
Introduction of the MACS M231/XM232 Propelling Charge will not cause a significant increase in training for Field Artillery soldiers.  

b.
The MACS M231 and XM232 inert training aids (inert charge increments) in their ammunition canisters) will be fielded to the U.S. Army Field Artillery School (USAFAS) and the U.S. Army Ordnance Missile and Munitions Center and School (USAOMMCS) not later than the MACS IOC.  Inert MACS training aids will also be issued to AC and RC field artillery units (39 caliber howitzer fleet) not later than six (6) months after the MACS IOC.  Additional inert MACS training aids will be issued to Crusader units not later than the First Unit Equipped (FUE) date for Crusader (See Crusader STRAP and TSR Annex to the AFAS ORD).

 
4.
Training Constraints.  None

 
 
5.
Training Concept (AC/RC). 

 
a.
The addition of the M231/XM232 MACS will have only a moderate training impact for Field Artillery and Ammunition MOSs since the MACS is a simple, easy to use Propelling Charge that replaces the M3A1 (Green bag), M4A2 (White Bag), M119 series and M203 series 155mm howitzer propellants.  Individual training of AC and RC soldiers will be instituted at USAFAS and USAOMMCS.  New Equipment Training (NET) is required but will be conducted via an exportable NET training package.  Training products will also be developed to support unit sustainment training.

b.
The Materiel developer, with active participation by TRADOC user representatives, will develop (or require the contractor to develop) a complete training subsystem, (e.g., individual task analysis, Instructor and Key Personnel (I&KP) Training, New Equipment Training (NET), etc. to support MACS.  It will be developed using the Systems Approach to Training (SAT) process and will apply the concepts of Distance Learning and multimedia instruction.  This training subsystem will be developed concurrently with hardware development, validated during a Initial Operational Test and Evaluation (IOTE) and will be in place when MACS achieves its IOC.  MACS affects only individual tasks and does not cause any changes to collective training.  As a result, MACS will affect the Short and Long Range Individual Training Strategies.

 

6.
Training Strategy (AC/RC).

 
a.
New Equipment Training (NET) Strategy. 

 
(1)
The material developer, combat developer and training developer do not envision a requirement for traditional NET using a New Equipment Training Team (NETT) for the introduction of MACS M231/XM232 Propelling Charges since the MACS M231/XM232 is transported, stored and fired in the same manner as other 155mm propellants.  Instead, the materiel developer will create an exportable NET package for the M231/XM232 MACS.

(2)
This exportable NET package will be sent to all 155mm battalions and separate batteries prior to the MACS IOC for 39 caliber systems (FY03) and prior to the FUE for Crusader (FY08).  The exportable NET training package will consist of an Interactive Courseware (ICW) program on a CD-ROM and will be compatible with MS Windows 95 or higher.  The ICW will provide interactive training on the MACS M231 and XM232 propellant.  A MACS NET/Safety video tape was produced in 1999 and used by the Field Artillery School for I&KP Training and for IOT&E test player training.  This videotape will be included as full-motion video clips within the ICW to enhance training on the proper procedures for using the MACS M231/XM232.  This training includes: retaining packing materials in the canister; determining the powder temperature; loading the weapon using the canister sleeve; firing the weapon, check firing and misfire procedures associated with the use of MACS and repackaging all materials and increments back into the canister for movement or turn-in.  A sample DA Form 4504 (Record of Fire) will be shown with a correct MACS entry.  NOTE:  THE VIDEO PORTION OF THE ICW WILL ALSO CONTAIN AN EXPLICIT "WARNING" AREA SHOWING POSSIBLE RESULTS OF AN "UNSAFE ACT."  In addition, the CD-ROM will contain Portable Document File (PDF) versions of the MACS Program of Instruction (POI), Lesson Plan (LP) and the M231/XM232 MACS Draft Developmental Technical Publication (DDTP).  Training on Charge 6 will be included in future updates to the ICW package to support fielding of Crusader.  

(3)
If required, Doctrine and Tactics Training (DTT) for the MACS XM231/232 Propelling Charges will be developed by USAFAS to support the doctrinal changes for employment and utilization of the M231/XM232 MACS.  Currently, this system does not change doctrine and tactics for the 39 caliber fleet but merely replaces the current "bag powder" propellant.  However, fielding of the M231/XM232 MACS, as the propellant of choice for Crusader, may result in changes to current Tactics, Techniques and Procedures (TTP).

 
b.
Institutional Training Strategy.

 
(1)
The TRADOC training proponents (USAFAS and USAOMMCS) will institute resident training on MACS.  The addition of the MACS M231/XM232 Propelling Charge will have a minimal training impact for Field Artillery and Ammunition MOSs.  These rigid, combustible case propellants are transported and handled in the same manner as other conventional propellants with only minor changes in loading, and firing. Training for affected Military Occupational Specialties (MOSs) and Areas of Concentration (AOCs) will be integrated into existing institutional courses starting in FY03.  Training is not expected to take more than four (4) hours and may cause a minor increase in total training time for the existing courses.  Reserve Component personnel will receive training on the MACS M231/XM232 propellant during attendance at Advanced Individual Training, Military Occupational Specialty Qualification (MOSQ), NCO Basic and Advanced Courses, Officer Basic Courses and Officer Advanced Courses.   

(2)  The Field Artillery Tactical Data System (FATDS) Package 13 software update will include the MACS M231/XM232 Propelling Charge.  Automated Fire Support System Operator and Fire Direction Center personnel will receive New Equipment Training (NET) on FATDS System Package 13 software when it is fielded.  The MACS M231/XM232 Propelling Charge will also be included in the Advanced Field Artillery Tactical Data System (AFATDS) software package 02 (A02).  Lightweight TACFIRE (LTACFIRE) Version 13 software will also include MACS M231/XM232.  AOCs and MOSs affected by these changes are:  

 
AOC 13A  (OFF)     
MOS 13B  (ENL)

MOS 13E  (ENL)

MOS 13C  (ENL)

MOS 13D  (ENL)

MOS 55B  (ENL)

MOS 55D  (ENL)

(3)
The MACS M231/XM232 Propelling Charges will be added to the next revision of appropriate Soldiers Training Publications (STP), ARTEP Mission Training Plans (MTP), Field Manuals (FM), Technical Manuals (tm), and Training Circular (TC), as required to sustain soldier proficiency in mission tasks.

c.
Unit Sustainment Training Strategy.  Unit training on MACS will be conducted by unit commanders using the Army Training and Evaluation Plan (ARTEP) Mission Training Plan (MTP) as the basic guidance.  Since the MACS requires only one-person to unpackage, inspect, prepare for firing, fire, and repackage it, there is little impact on collective training.  Also, Since there are no new TTPs, there is no requirement for DTT for MACS.  Sustainment training of individual skills will occur in both garrison and field locations using crew drill and task repetition on a regular basis to maintain proficiency.

 
7.
Training Products.  The materiel developer will develop a multimedia Training Support Package (TSP) that will support NET, institutional training and sustainment training of MACS.  The multimedia TSP will include POIs, Lesson Plans, Technical Manuals or Interactive Electronic Technical Manuals (IETM), student and instructor guides, and a course management plan.  This TSP will also include a tutorial "How to" module that permits audiences to be self-taught and a diagnostic module that permits the identification of soldier training proficiency by module.  Upon completion of NET, the unit commander will use the multimedia TSP to help him establish a sustainment training program and conduct training for his unit. 

 
a.
Training Aids, Devices, Simulations and Simulators (TADSS).  There are no specific training devices being procured for the M231/XM232 MACS Propelling Charges.  However, USAFAS and USAOMMCS require two types of inert propellant training aids for use during institutional training. (See Annex I, TADSS Requirements)

 

(1)
Inert Replicas.  Inert versions of the actual MACS M231/XM232 155mm Propelling Charges are required.  Replicas will include all associated packaging materials including the PA161 and PA103E2 ammunition canisters. Inert charges and packaging will be identical in weight, mass, size and color as the tactical MACS M231/XM232 Propelling Charges.  In addition, replicas, including packaging will be suitably marked to identify the item as an INERT ammunition training aid.


(2)
Cut-Aways.  Cut-away versions (90 degrees) of the actual MACS M231/XM232 155mm Propelling Charge Canisters to include cut-aways of the inert increments are required.  The inert increments in these canisters will be displayed as follows: M231 - two (2) inert M231 increments will be 90 degree cut-aways showing propellant grains and igniter components.  The remaining two (2) inert M231 increments will show outward appearance only.  XM232 - three (3) inert XM232 increments will be 90 degree cut-aways showing propellant grains and igniter components.  The remaining two (2) inert XM232 increments will show outward appearance only.  At least one (1) end of the 90-degree cut-away canisters must be removable to allow cut-away increments or inert  increments to be removed. 

(3)
Fire Support Combined Arms Tactical Trainer (FSCATT). The Fire Support Combined Arms Tactical Trainer (FSCATT) is a non-system training device designed for initial entry training in the institution and for sustainment training in units. The Howitzer Crew Trainer (HCT) is the howitzer component of FSCATT. There are two versions of the HCT, an M109A5 and an M109A6 version. Six of the M109A5 versions are currently in use in the USATC and 32 in National Guard battalions. The Paladin version is in development and a limited buy of 11 is planned. The HCT will be used to conduct full-crew training to include sustained-rate-of-fire training by allowing the loading of inert projectiles and inert propellants, ejecting them through a modified howitzer tube after simulated firing and then recycling them for reloading.  The M231/XM232 MACS is compatible with both the M109A5 and M109A6 HCT.  A quantity of specially instrumented inert M231/XM232 MACS is needed to support these HCTs.

 
b.  Multimedia Products.  TRADOC/USAFAS requires that the materiel developer provide multimedia products in the form of a Multimedia Training Support Package (TSP).  For MACS this will be an Interactive Courseware (ICW) program on CD-ROM.  

c.
Manuals.  The introduction of MACS will cause changes to such manuals as MOS 13B Soldiers Manual and FM 6-50, Tactics, Techniques and Procedures (TTP) for the Field Artillery Cannon Battery or FM 6-70, Tactics, Techniques, and Procedures (TTP) for M109A6 Paladin Operations.  Changes to these manuals should be in digital formats and be capable of archiving to the Army Doctrine and Training Digital Library (ADTDL).  The MACS will not have a separate Technical Manual (tm).  Instead, it has a Draft Developmental Technical Publication (DDTP) 9-1320-614-24 that contains supplemental data for TM 43-0001-28, TM 9-1300-251-20&P, TM 9-1300-251-34&P, TM 9-1025-211-10, TM 9-2350-311-10 and TM 9-2350-314-10.  These TMs will incorporate the data from the DDTP and publish these data as a change to the specific TM.  These changes will be either in paper, electronic form or both, depending on the media that the various system Program Managers or Item Managers are using. 

d.  System Hardware/Software and/or components.  The M231/XM232 MACS is a Class V ammunition item. The use of MACS will require new fire control solutions for the M198, M109A5 and M109A6 howitzer systems.  Automated fire control solutions will be provided to the gaining commands and installations by The Program Manager Field Artillery Tactical Data Systems (PM FATDS) and are embedded within FATDS Package 13 and AFATDS Package A02 software updates currently planned for fielding beginning in 2QFY02.  Manual fire control material: Tabular Firing Tables (TFT), Graphical Firing Tables (GFT) and Graphical Site Tables (GST) will be provided as part of the MACS fielding package.  The TRADOC Service Schools and AC/RC units will use M231/XM232 Inert Training Aids in lieu of actual ammunition items (See Annex I).  These Inert Training Aids will support MOS 13B OSUT, AIT, BNCOC, ANCOC, FAOBC, FACCC, FAPCC, etc.   

8.
Training Support.

a.
Distance Learning Infrastructure.  No additional requirements.

b.
Facilities.  No facilities impacts are caused by MACS.

c.
Ammunition.  The M231/XM232 MACS is an ammunition item.  It will replace M3A1, M4A2, M119 and M203 series 155mm Propelling Charges used for training as these older propelling charge stocks are expended.

d.
Training issues at Risk.  None

 
9.
Post Fielding Training Effectiveness Analysis (PFTEA).  If required, a PFTEA will be conducted by UASFAS 18 months after the IOC for MACS.  The PFTEA would be conducted by the Warfighter Integration and Development Directorate (WIDD) of USAFAS through the use of questionnaires and direct feedback from using units. 

 
 
 
 
 
 
 
 
 
ANNEX A

Target Audience Matrix
For The
M231/XM232 Modular Artillery Charge System (MACS)
 
 
	          
 
   Courses Affected by the M231/XM232 Modular Artillery Charge System (MACS)

	    Functional  and 
  Professional Courses
	 
USAFAS
	USAOMMCS
	 
	 

	13B Cannon        
Crewman
	X
	
	 
	 

	55B Ammunition
Specialist  
	
	X
	 
	 

	55D Explosive  Ordnance  
Disposal (EOD) Specialist
	
	X
	 
	 

	 
BNCOC
	X
	
	 
	 

	 
ANCOC
	X
	
	 
	 

	 
FAOBC
	X
	
	 
	 

	 
FACCC
	X
	
	
	

	FA PCC
	X
	
	
	

	 
 
 

	Legend

	 
  BNCOC
	 
Basic Noncommissioned Officer Course

	  ANCOC
	 
Advanced Noncommissioned Officer Course

	  FAOBC
	 
Field Artillery Officer Basic Course

	 
  FACCC
	 
Field Artillery Captains Career Course

	 
  FAPCC
	 
Field Artillery Pre-Command Course

	
	
	
	
	
	


 
 
 
 
 
ANNEX B,
INSTITUTIONAL TRAINING (WARRIOR)
For The
M231/XM232 Modular Artillery Charge System (MACS)
 
	Area of Concentration (AOC) 13A, Field Artillery

	 

	Integrated Training Strategy for the Field Artillery Captain
Career Course  (FACCC)

	 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER: 2-6-C22

	 
Lesson Plan Dates:  (-6 mos)  3QFY02 

	 
COURSE START DATE:  1QFY03

	 
                 CLASSES PER YEAR   6

	 
                 STUDENT LOAD PER FISCAL YEAR (FY)  326

	 

	Integrated Training Strategy for the Field Artillery Officer Basic Course  (FAOBC)

	 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER:  2-6-C20

	 
Lesson Plan Dates:  (-6 mos)  3QFY02

	 
COURSE START DATE:  1QFY03

	 
                 CLASSES PER YEAR  6

	 
                 STUDENT LOAD PER FISCAL YEAR (FY)  770

	 
 

	 
 
 

	Area of Concentration (AOL) 13A, Field Artillery

	 

	Training Strategy for the Field Artillery Officer Pre-Command Course (FAPCC)
 

	 
 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER:  2G-F23

	 
Lesson Plan Dates:  (-6 mos)  3QFY02

	 
COURSE START DATE:  1QFY03

	 
                 CLASSES PER YEAR  12

	 
                 STUDENT LOAD PER FISCAL YEAR (FY)  100

	 

	Military Occupational Specialty 13B, Field Artillery Cannon Crewman

	 

	Training Strategy for MOS 13B30 Basic Noncommissioned
Officer Course (BNCOC)

	 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER:  041-13B30 (F)

	 
Lesson Plan Dates:  (-6 mos)  3QFY02

	 
COURSE START DATE: 1QFY03

	 
                 CLASSES PER YEAR  10

	 
                 STUDENT LOAD PER FISCAL YEAR (FY)  147

	 

	 
 


 
 
	Training Strategy for MOS 13B Advanced Noncommissioned
Officer Course (ANCOC)

	 
 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER:  041-13B40 (F)

	 
Lesson Plan Dates:  (-6mos)  3QFY02

	 
COURSE START DATE:  1QFY03

	 
                 CLASSES PER YEAR  3

	 
                 STUDENT LOAD PER FISCAL YEAR (FY)  147

	 

	Training Strategy for MOS 13B One Station Unit Training (OSUT)

	 
 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER:  13B-OSUT (F)

	 
Lesson Plan Dates:  (-6 mos)  3QFY02

	 
COURSE START DATE:  1QFY03

	 
                 CLASSES PER YEAR  16

	 
                 STUDENT LOAD PER FISCAL YEAR (FY)  3026

	 

	 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
	Training Strategy for MOS 13B Advanced Individual Training (AIT)


	 
 

	 
LOCATION:  Fort Sill, OK

	 
TRADOC COURSE NUMBER:  041-13B10 (F)

	 
Lesson Plan Dates:  (-6mos)  3QFY02

	 
COURSE START DATE:  1QFY03

	 
                 CLASSES PER YEAR  13

	 
                 STUDENT LOAD PER FISCAL YEAR (FY) 70

	 


 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex C, Unit/Sustainment Training Strategy (Warfighter)
For The
M231/XM232 Modular Artillery Charge System (MACS)
	UNIT/SUSTAINMENT TRAINING

	REQUIREMENTS CONTROL SYMBOL
ATTG-55

	Program definition and Risk Reduction
	SYSTEM:  M231/XM232 Modular Artillery Charge System (MACS)

	1.  INDIVIDUAL TRAINING:

	    a.  Strategy:  Individual skills will be sustained through daily operational training, crew drills, situational training exercises and field training exercises.  The MACS is a simple and easy to use rigid case, 155mm propelling charge for use in both 39 caliber and 52+ caliber 155mm Cannons.  There are no collective tasks associated with the introduction of MACS. As a result there is no collective training strategy.  Commanders will ensure individual proficiency in accordance with applicable Soldiers Manuals, to maintain proficiency on the MACS.  Soldiers designated to operate and maintain the MACS will train as follows:

	MOS
	Training Event
	Frequency

	AOC 13A
	MOS Training
	Weekly

	13B10
	MOS Training
	Weekly

	13B30
	MOS Training
	Weekly

	13B40
	MOS Training
	Weekly

	    b.  Products:  Required to sustain individual skills.       

	Product
	Required
Date
	Resource
Requirement
	Responsible
Agency

	MQS II & III
	1QFY01
	Installation Contract
	WIDD, USAFAS

	13BSTP
	1QFY01
	Installation Contract
	WIDD, USAFAS

	Operator's
ETM
	1QFY01
	System Contract
	PM-Crusader/TSM-Cannon

	Equip TM
	1QFY01
	System Contract
	PM-Crusader

	2.  COLLECTIVE TRAINING STRATEGY:  There are no collective tasks or collective training for MACS.  MACS is a simple, easy to use, rigid, combustible case, 155mm propelling charge that replaces the current M3A1, M4A2, M119 series and M203 series 155mm propelling charges.  MACS can be unpackaged, inspected, prepared for firing, fired, and repackaged by a single soldier.  As a result there are no collective training requirements or training events for MACS.  
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	Annex D
Training Development Milestone Schedule
For The
M231/XM232 Modular Artillery Charge System (MACS)


	Individual Training Plan
Milestone:




                                                                                                                                        
  1.  Initial Individual Training Plan (ITP) submitted. 
  2.  Annotated task list submitted.                                                                                                                                                                                                                                    
  3.  Course Administrative Data (CAD) submitted.                                                       
  4.  Training Program Worksheet (TPW) submitted.
  5.  ITP submitted.
  6.  POI submitted.
  7.  Resident course start date.
 
 
Soldiers' Training Publications
 
Note:  Includes the soldier's manual (SM), Army Training and Evaluation Program (ARTEP) and trainer's guide
 
Milestone: 
  1.  Analysis completed.
  2.  DRAFT SM, ARTEP, and TG.
  3.  ATSC staffing.
  4.  Camera-ready mechanicals submitted
  5.  Distribution completed.
 
Interactive Multimedia Instruction (IMI)
Distance Learning
 
Milestone:
     1.  Requirements identified and submitted for approval. *
     2.  Requirements approved by ATSC and TRADOC.
     3.  Identify resources.
     4.  Develop and validate courseware.
     5.  Master materials to ATSC for replication and distribution.
     6.  Replication and distribution complete.
    * MACS Interactive Courseware CD-ROM developed, replicated and  
       distributed by PM-Crusader. 
 
 
	Date
	 

	
	1QFY01
	

	
	1QFY01
	

	
	N/A
	

	
	N/A
	

	
	N/A
	

	
	3QFY02
	

	
	1QFY03
	

	
	
	

	
	1QFY01
	

	
	3QFY01
	

	
	1QFY02
	

	
	3QFY02
	

	
	4QFY03
	

	
	
	

	
	4QFY99
	

	
	N/A
	

	
	N/A
	

	
	4QFY00
	

	
	N/A
	

	
	1QFY03
	

	
	
	


 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annex E

Resource Summary
M231/XM232 Modular Artillery Charge System (MACS)
1.
Facilities Requirements.  There are no facilities requirements caused by the introduction of MACS for either USAFAS or USAOMMCS.

2.
Additional Equipment Requirements.  There are no additional equipment requirements caused by the introduction of MACS for either USAFAS or USAOMMCS.

3.
Additional OMA Funding Requirements.  (PM funding responsibility FY00-02; TRADOC funding responsibility FY03+

 
Description

Appn/Amount   Freq   
Req'd   $ Source

a.  
Training-

 
(1)
USAFAS 

     Sup/Equip

OMA/  5.0K
   R*

FY03
TRADOC FY03+

(2)
O&S    No requirements
     Sup/Equip

OMA/  5.0K
   R  
FY03
TRADOC FY03+     
 
b.  Training Spt-

(1)
USAFAS

     Printing

OMA/20.0K
   R

FY03
TRADOC FY03+
     Sup/Equip

OMA/ 5.0K
   R  
FY03
TRADOC FY03+
(2)
USAOMMC&S    

     Printing

OMA/20.0K
   R 

FY03
TRADOC FY03+ 
           
     Sup/Equip

OMA. 5.0K
   R 

FY03
TRADOC FY03+
c.
BASOPS- There are no additional BASOPS OMA funding requirements caused by the introduction of MACS.

 
*Note:  "R" is for recurring

4.
Additional Manpower Requirements.  There are no additional manpower requirements caused by the introduction of MACS.

 
 
 

 
 
 
 
Annex F
References For The
M231/XM232 Modular Artillery Charge System (MACS)
References

Operational Requirements Document (ORD) for the XM231/XM232 Modular Artillery Charge System (MACS), 6 Oct 95.

Draft System Training Plan (STRAP) for the M231/XM232 Modular Artillery Charge System (MACS), 27 Apr 00 .

	

	Annex G to M231/XM232 Modular Artillery Charge System (MACS)

Coordination Annex



	AGENCY
	WITHOUT

COMMENT
	COMMENTS

SUBMITTED
	COMMENTS

ACCEPTED

	PM, CRUSADER

MUNITIONS
	
	17
	16

	TRADOC
	    See TSM CANNON

        below
	
	

	ATSC
	
	4
	4

	CASCOM
	             X
	
	

	CAC, NSC
	N/A
	
	

	USAOMMCS
	X
	
	

	DPTM, USAFACFS
	X
	
	

	DOL, USAFACFS
	X
	
	

	DRM, USAFACFS
	X
	
	

	USAFATC
	X
	
	

	TSM-CANNON
	
	3
	3

	DCD, USAFAS
	X
	
	

	GD,USAFAS
	
	7
	7

	FSCAOD, USAFAS
	X
	
	

	WIDD, USAFAS
	
	5
	4

	DAC-RC (NG)
	X
	
	

	PMO, USAFAS
	X
	
	


Annex H
For the
M231/XM232 Modular Artillery Charge System (MACS)
Acronyms

AC


Active Component
ACALA

U.S. Army Armaments Acquisition and Logistics 

Activity

AIT


Advanced Individual Training
AMC


Army Materiel Command
AMTAS

Army Modernization Training Automation System
AMTP
     
Army Training and Evaluation Program Mission 

Training Plan

COC


Advanced Noncommissioned Officer Course
ARTEP

Army Training and Evaluation Program
ASI


Additional Skill Identifier
ATC


Army Training Center
ATEC


Army Test and Evaluation Command
ATSC


U.S. Army Training Support Center
ATTRS

Army Training Requirements & Resources System
BBS


Brigade/Battalion Simulation 
BIT


Built in Test
BITE


Built in Test Equipment
BNCOC

Basic Noncommissioned Officer Course
BOIP


Basis of Issue Plan
 
CAC


Combined Arms Center
CAD


Course Administrative Data
CAI


Computer Aided Instruction
CALFEX

Combined Arms Live Fire Exercise 
CASCOM

U. S. Army Combined Arms Support Command
CATS


Combined Arms Training Strategy
CBT


Computer Based Training
CCTT


Close Combat Tactical Trainer
CD


Combat Developer
CDI


Compact Disc Interactive
CD ROM

Compact Disc - Read Only Memory
CFX


Command Field Exercise
CMF


Career Management Field
COFT


Conduct of Fire Trainer
CPX


Command Post Exercise
 
DCD


Directorate of Combat Developments
DEH


Directorate of Engineering and Housing
DOL


Directorate of Logistics
DOTD


Director of Training and Doctrine
DPTM


Directorate of Plans, Training and Mobilization
DRM


Directorate of Resource Management
DTT


Doctrine and Tactics Training
 
ET


Embedded Training
ETM


Extension Training Material
EXEVAL

External Evaluation
 
FA


Field Artillery
FAOAC

Field Artillery Officer Advanced Course
FAOBC

Field Artillery Officer Basic Course
FACCC

Field Artillery Captains Career Course
FDTE


Force Development Test and Experimentation
FM


Field Manual

FSCAOD

Fire Support and Combined Arms Operations 

Department
FUE


First Unit Equipped
FY


Fiscal Year
 
GD


Gunnery Department
 
H


No Listing
 
IETM


Interactive Electronic Technical Manual
IKPT


Instructor and Key Personnel Training
ILS


Integrated Logistics Support
IOC


Initial Operational Capability
IOTE


Initial Operational Test and Evaluation
ITP


Individual Training Plan
 
J


No Listing
 
K


No Listing
 
LUT


Limited User Test
LSA


Logistic Support Analysis
LSAR


Logistic Support Analysis Record
 
MACS


Modular Artillery Charge System
MACOM

Major Command
MANPRINT

Manpower and Personnel Integration
MD


Materiel Developer
MFP


Materiel Fielding Plan
MOPP


Mission Oriented Protective Posture
MOS


Military Occupational Specialty
MTP


Mission Training Plan
 
NBC


Nuclear, Biological and Chemical
NET


New Equipment Training
NETP


New Equipment Training Plan
NETT


New Equipment Training Team
NMIBT

New Materiel Introductory Briefing Team
 
ORD


Operational Requirements Document
OSUT


One Station Unit Training
OTC


Operational Test Command
OTP


Outline Test Plan
 
PM


Program Manager
POC


Point of Contact
POI


Program of Instruction
P3I


Pre-planned Product Improvement
 
Q


No Listing
 
RC 


Reserve Component
 
SAT


Systems Approach to Training
SM


Soldiers Manual
STP


Soldier Training Publication
STRAP

System Training Plan
STX


Situational Training Exercise
 
TAD


Target Audience Description
TEWT


Tactical Exercise Without Troops
TM 


Technical Manual
TRADOC

US Army Training and Doctrine Command
TD


Training Developer
TRAC


TRADOC Analysis Command
TSP


Training Support Package
TTSP


Training Test Support Package
 
USAFAS

U. S. Army Field Artillery School
USAFATC

U. S. Army Field Artillery Training Center
USAOC&S

U. S. Army Ordnance Center and School
USAOMMCS

U. S. Army Ordnance Missile and Munition Center 

and School
 
V


No Listing
 
W


No listing

X,Y,Z

No Listing

 
 
Annex I

For the

M231/XM232 Modular Artillery Charge System (MACS)
TADSS

 
1.  Inert MACS Replicas.  M241/M242 Inert versions of the actual MACS M231/XM232 155mm Propelling Charges are required.  Replicas will include all associated packaging materials including the PA161 and PA103E2 ammunition canisters. Inert charges and packaging will be identical in weight, mass, size and color as the actual MACS M231/XM232 Propelling Charges.  In addition, replicas, including packaging will be suitably marked to identify the item as an INERT ammunition training aid.

 
a.
Inert MACS Replicas for Service Schools:  Nine (9) each M241 and XM242 inert MACS, including packaging, are required by USAOMMCS for ammunition maintenance and EOD/Inspection training.  Eight (8) each M241 and XM242 inert MACS, including packaging, are required by USAFAS for enlisted (MOS 13B) training and professional development training for officers and NCOs.  

b.
Inert MACS Replicas for Units:  The MACS is to be fielded incrementally as replacements for 155mm Propelling Charge, Green Bag, M3 series, then later as a replacement for 155mm Propelling Charge, White Bag, M4 series and 155mm Propelling Charge, Red Bag M119 series and 155mm Propelling Charge, M203 series.  Finally, the MACS will be fielded as the propellant of choice for Crusader.  As a result, there is a requirement for inert MACS, including packaging, to be issued to all 155mm howitzer battalions (Towed and SP) and all separate batteries in the 39 caliber howitzer fleet.  Six (6) each inert M241 MACS and six (6) each inert XM242 MACS are required for each of 12 M109A5 and 40 M109A6 (Paladin) howitzer battalions.  Six (6) each inert M241 MACS and six (6) inert XM242 MACS are required for each of 24 M198 howitzer battalions.  Four (4) each inert M241 MACS and four (4) inert XM242 MACS are required for each of 15 separate 155mm Howitzer batteries (a mix of both towed and SP) including six (6) 155 Towed Howitzer batteries and nine (9) M109A5 Howitzer batteries.   Based on the current (FY00) projected 76 155mm battalions and 15 separate batteries, the total 39 caliber fleet and TRADOC Service School, requirements (including spares) for the M241 and XM242 replicas are:

 
M231/XM232 MACS INERT REPLICAS

	Type
of 
Units
	Number
of
Units
	Inert
M241 Canisters
	Total 
M241
Canisters
	Total 
M241
Increments
	Inert
M242
Canisters
	Total
M242
Canisters
	Total 
M242
Increments

	M198 
Battalion
	  24
	6
	  144
	   576
	6
	   144
	720

	M198 
Separate 
Battery
	 
6
	4
	   24
	    96
	4
	 24
	 
120

	M109A5 Battalion
	  12
	6
	   72
	   288
	 
6
	 
 72
	 
360

	M109A5 Separate 
Battery
	9
	4
	   36
	   144
	 
4
	 
 36
	 
180

	M109A6 Battalion
	  40
	6
	  240
	   960
	 
6
	 
240
	 
  1200

	AC/RC Unit Total by MACS Type
	 
	  516
	  2064
	 
	   516
	  2580

	 

	AC/RC Unit Total Spares by MACS Type  
	 
77
	 
77
	 
308
	 
77
	 
77
 
	 
385

	 

	Type of School
 
	Inert
M241
Canisters
	Total
M241
Canisters
	Total
M241
Increments
	Inert
XM242
Canisters
	Total
XM242
Canisters
	Total
XM242
Increments
	 

	USAFAS
	8
	8
	32
	8
	    8
	40
	

	USAFATC
	  110
	  110
	   440
	  110
	  110
	   550
	

	USAOMMCS
	    9
	    9
	    36
	    9
	    9
	    45
	

	School Total by MACS type
	  127
	  127
	   508
	  127
	  127
	   635
	

	 
	

	USAFAS Spares
	    2
	    2
	     8
	    2
	    2
	    10 
	

	USAFATC Spares
	   39
	   39
	   156
	   39
	   39
	   195
	

	USAOMMCS Spares
	    2
	    2
	     8
	    2
	    2
	    10
	

	School Total by MACS type
	   43
	   43
	   172
	   43
	   43
	   215
	

	 
	

	Grand Total
	Inert
	MACS Type
	M241
	 
	XM242
	 
	

	
	
	Number of Canisters
	  763
	
	   763
	
	

	
	
	Number of
 Increments
	 3052
	
	  3815
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 
2.
Cut-Aways.  Cut-away versions (90 degrees) of the actual MACS M231/XM232 155mm Propelling Charge Canisters to include cut-aways of the inert increments are required.  The inert increments in these canisters will be displayed as follows: M231 - two (2) inert M231 increments will be 90 degree cut-aways showing propellant grains and igniter components.  The remaining two (2) inert M231 increments will show outward appearance only.  XM232 - three (3) inert XM232 increments will be 90 degree   cut-aways showing propellant grains and igniter components.  The remaining two (2) inert XM232 increments will show outward appearance only.  At least one (1) end of the 90-degree cut-away canisters must be removable to allow cut-away increments or inert  increments to be removed.  USAOMMCS requires four (4) each inert cut-away M231 canisters with cut-away inert increments and four (4) each inert XM232 canisters with cut-away increments.  USAFAS requires two (2) each inert cut-away M231 canisters with cut-away inert increments and two (2) each inert cut-away XM232 canisters with inert cut-away increments. 
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