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CHAPTER 1

INTRODUCTION

1.1.  Purpose of Assessment Effort.  The purpose of this assessment is to comply with the Army Systems Acquisition Review Council (ASARC) directive, 2 November 1998.  Specifically, this assessment determines if the Program Manager (PM) reduced the number of training interruptions experienced during the Initial Operational Test and Evaluation (IOTE) of the Close Combat Tactical Trainer (CCTT).  The PM has made post-IOTE improvements to the CCTT by:

· fielding a new model image generator (IG 4530)

· making software changes to the vehicle dynamics modeling and to the terrain database.

1.2.  Scope of Assessment Effort.  


a.  The Operational Test and Evaluation Command (OPTEC) conducted FOTE1a in the CCTT fixed-site facility at Fort Knox, Kentucky, from 22 March - 1 April 1999. Fort Knox-based units from the US Army Armor School (USAARMS) served as test players.  


b.  The test player units conducted tactical mission tasks in CCTT at both platoon and company team levels using the Structured Training for Units Using CCTT (STRUCCTT) exercises that experienced the most IG training interruptions during the IOTE.  The STRUCCTT exercises specify the tasks, supporting and opposing forces, tactical context, and module and workstation requirements necessary for each training exercise.  Test players and contractor logistics support (CLS) personnel used the operations center (OC) workstations to provide the necessary combat support, combat service support, semi-automated forces (SAF), and after action review (AAR) to support the tactical missions.  The FOTE1a used the Primary-2 (P2) terrain database [National Training Center (NTC)].


c. The PM requested and was allowed to use materiel developer and contractor representatives onsite to collect technical data about the new IG.  This was independent of test data collection efforts.  Test team members escorted the PM representatives at all times to ensure that they did not interfere in the conduct of the training or influence the results of the test. 

1.3.  Event Conducted.  


a.  FOTE1a was conducted during a two-week period (22 March – 1 April 1999), following the PM’s production verification test (PVT) (22-26 February 1999).  The Fort Knox Armor School formed the test unit from available installation personnel resources into a company team (two tank platoons and one mechanized infantry platoon) with an armor company commander and three lieutenant platoon leaders.  An additional tank platoon supported the test, serving as part of the company team during breach operations.  The four lieutenant platoon leaders had recently completed the Armor Officer Basic Course and were awaiting further assignments.  The test used cavalry scouts (MOS 19D) to form the mechanized infantry platoon, as no infantrymen (MOS 11M) were available.  Additionally, the US Army Armor Center provided combat support and combat service support with the correct military specialties to operate selected workstations.  These included the combat trains’ command post (CTCP), combat engineer support (CES) workstation, and the fire support team (FIST) workstation.


b.  Test players conducted tactical mission training over the 9-day period using STRUCCTT exercises and the P2 terrain database.  The test team specified a mix of platoon and company team STRUCCTT exercises to be used, with the intent of stressing the IG similar to the levels recorded during the IOTE.  The unit formed to support FOTE1a had no previous CCTT experience as a unit.  


c.  The Fort Knox CCTT facility has ten M1A1 and four M1A2 Abrams tank simulators; 11 M2A2 Bradley Fighting Vehicle (BFV) simulators; two Dismounted Infantry Modules (DIMs); two High Mobility Multi-purpose Wheeled Vehicles (HMMWVs); one M113 Armored Personnel Carrier (APC); one Fire Support Team Vehicle (FIST-V); five AAR stations; and the full complement of OC workstations.  OPTEC designed the test to use the majority of the manned simulators in the Fort Knox facility on a daily basis using the soldiers available.  Soldiers used the M1A2 simulators with the capabilities reduced to match the M1A1 when additional simulators were needed during the test.  All of the BFV simulators were included in the test sample.  The test team systematically rotated the four mechanized infantry crews (1 platoon) through the 11 BFV simulators during the nine days of testing to ensure that all of these manned modules were used.


d.  The FOTE1a produced data on 90 exercises.  The two-week test (22 March – 1 April) generated 34 platoon and 13 company team exercises.  Army National Guard tank platoons training during the weekend (26-28 March1999) added 13 platoon exercises.  The Pilot Test (15-19 March 1999) generated 4 additional test exercises.  Initializing all unmanned modules and AAR workstations in separate exercises during each test day (26 additional exercises) further increased the sample size.  Data collectors conducted hourly checks on the unmanned modules and workstations to record any IG-related problems that occurred under minimal loading conditions.  These efforts succeeded in allowing the FOTE1a to replicate as closely as possible the conditions of the IOTE. 

1.3.1.  PM Involvement.  


a.  OPTEC allowed the PM to have representatives on site during the test to investigate CLS-identified IG problems for the purpose of continued system improvement.  The test team stationed the PM representatives with the CLS maintenance personnel and the maintenance data collectors during test exercises.  A data collector escorted both the PM representative and the CLS maintenance technician to the problem site when CLS was called to investigate a problem.  


b.  OPTEC and the PM agreed prior to FOTE1a that the CLS maintenance personnel would follow the normal logistical support plan to identify problems.  If the CLS maintainer determined that a problem was IG-related, the PM representatives would collect diagnostic and technical data, to use in determining the exact cause of the IG problem.  When the PM representative completed this data collection, the equipment would be returned to CLS control, and they would perform the necessary actions to bring the IG back on line.  Per the support concept, CLS would make all repairs; the PM representative would not assist but only collect data.  If the PM representative completed the data collection within 10 minutes after being given access to the equipment by CLS, a total training interruption time of 20 minutes would be charged to the module.  If the PM representatives could not complete their data collection requirements within 10 minutes, the crew would be moved to a different simulator, re-entered into the training exercise, and a 30-minute interruption time would be assessed.  Figure 1-1 depicts the intended process.
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Figure 1-1.  Rules for PM Data Collection.


c.  In actuality, the PM representatives did not bring special diagnostic or test equipment to the test site.  There were no occurrences of crews being moved because the PM representatives never exceeded the 10-minute rule indicated in the Figure 1-1 flow chart.  They were charged 20 minutes of training interruption, in accordance with the decision rule, when there was an interruption during which they performed some data collection.
1.4.  System Description.  


a.  The CCTT is a real-time, interactive training system used to train heavy forces for ground combat.  The CCTT is a simulation system wherein various simulated elements, replicating actual combat vehicles, weapon systems, and command and control elements, are networked for real-time, fully interactive collective task training on computer generated terrain.  Currently, only one terrain database, the Primary 2-National Training Center (P2-NTC), is available for the CCTT.  Because the vehicle simulators emulate the capabilities and performance of the actual combat systems, the simulation system allows for the conduct of tactical operations in a totally simulated environment.  


b.  The CCTT system consists of training hardware, software, CLS, and training support packages.  The training hardware consists of a network of combat vehicles simulators and workstation emulators which function as the vehicles and supporting elements of a tactical combat organization along with supporting contractor-operated control stations.  The training software consists of three main components:  application software, operating system/run time environment software, and diagnostic software.  The CLS element of the CCTT system consists of maintenance technicians; operations personnel; and operators for the semi-automated forces (SAF), AAR stations, Maintenance Console (MC), and Master Control Console (MCC).  Lastly, the training support package available consists of familiarization training and a series of structured unit exercises for CCTT (STRUCCTTs).  


c. Active and Reserve units operate the CCTT system to conduct training in command and control, tactics, techniques, and procedures, ARTEP mission training, and combined arms exercises.  


d.  The CCTT has two configurations:  fixed and mobile.  The operational requirements define a system to train and sustain collective maneuver tasks at crew through battalion task force level.  The CCTT system provides fully operational crew modules.  The CCTT includes mission control workstations operated by CLS personnel, an operations center for various headquarters sections, and manned simulators representing an assortment of combat and tactical vehicles.  The CLS operates the mission control workstations to include the MCC, and MC, up to five AAR stations, and ten SAF stations.  The Operations Center (OC) contains workstations for Combat Engineer Support (CES), Fire Direction Center (FDC), Field Artillery Battalion Tactical Operations Center (FABTOC), Fire Support Element (FSE) Combat Trains Command Post (CTCP), Unit Maintenance Collection Point (UMCP), Tactical Air Control Party (TACP), and a Higher Headquarters (HHQ).  A local area network (LAN) connects the simulators and workstations.  


e.  Training can be conducted at crew level using single simulators, or multiple platoons or company teams can train simultaneously.  The system can support up to five simultaneous training exercises.  Site configurations and mixes of simulators are based on the location of that site and type of units supported.

1.5.  Background. 

a.  OPTEC conducted a Limited User Test (LUT) from 21 April to 19 June 1997, at the CCTT Fort Hood, Texas fixed site.  The results showed that “CCTT is making satisfactory progress towards being effective and suitable”, however, the report identified areas on which the PM could focus developmental efforts.  Some of the problems noted for improvement included indirect fire, lack of user friendliness of the DIM, maintenance delays during three simultaneous exercises, the significant number of training interruptions, the lack of software maturity, usability of the DAR reports, and the apparent shortage of maintenance and logistical personnel. The ASARC approved a Low Rate Initial Production (LRIP) decision to buy the long lead items for CCTT fielding to the Army based on the results of the LUT.

b.  OPTEC conducted an IOTE from 9 February to 15 May 1998 at the fixed site, Fort Hood, Texas.  Overall, CCTT was assessed as effective but not suitable.  The frequency of training interruptions degraded the overall quality of training, increased the maintenance workload and logistics delays, and increased the frequency in which degraded or inoperable manned modules were used in training exercises.  During the IOTE, there were over 1,600 training interruptions [Essential Function Failures (EFFs) and Non-essential Function Failures (NEFFs)].  The largest proportion of training interruptions were ascribed to IG problems and vehicle flips.  There were nearly 600 IG failures overall, with an average of one IG time out interruption per every IOT exercise.  The mean training time lost per EFF was 15 minutes.

c.  On 2 November 1998 the ASARC published a decision that specified full-rate production of CCTT would be delayed pending an assessment of the new model IG 4530.  The decision further directed that OPTEC would assess the IG 4530 at the earliest opportunity.  

d.  The PM had the equipment and LRIP approval to field the Fort Knox fixed-site CCTT facility.  The PM conducted a PVT at the CCTT facility at Fort Knox, Kentucky, from 22 - 26 February 1999 and reported that the site was ready for FOTE1a.  (The final report from the PVT is pending).  FOTE1a, conducted after PVT, was designed to fulfill the ASARC directive.

1.6.  Assessment Limitations.  


a.  This test focused on collecting data to perform an assessment, at the earliest possible time, of whether changing to the new IG would fix the problems caused by the IG during the IOTE.  Other fixes to the system will be evaluated during the previously scheduled FOTE1b.


b.  Changes since IOTE include the new model IG, software and firmware changes, and regular preventative-maintenance checks.  FOTE1a did not examine the contribution of each change.
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CHAPTER 2
ASSESSMENTS

2.1.  Effectiveness.  There were no effectiveness issues addressed during FOTE1a.
2.2.  Suitability.  


a.  The FOTE1a demonstrated that the PM has made great strides since the IOTE in reducing the number of training interruptions caused by IG-related problems.  The improvement in the number of training interruptions attributable to the IG met the PM's goal, but this reduction by itself is insufficient to demonstrate system suitability.

(1)  The rate of IG failures per exercise recorded during similar exercises conducted during IOTE was 0.72 essential function failures (EFF) per manned module exercise (63 EFFs in 87 platoon and company/team manned module exercises) compared to 0.13 (6 EFF in 47 platoon and company/team manned module exercises) during FOTE 1a.  These results demonstrate that the rate of IG failures was reduced by at least 50 percent with 99.99 percent confidence
.


(2)  The demonstrated difference reported above indicates that the objective of a 50 percent reduction in the failure rate set by the Program Manager was met.  The evaluator suspects that some of the software changes in terms of IG to host computer interactions also contributed to the success of the IG during FOTE1a.


b.  The FOTE1a demonstrated that the rate of vehicle flips per exercise has been reduced, but not by the 75 percent briefed at the 2 November 1998 ASARC.  The PM’s changes to the vehicle dynamics model make crossing of wadis and traversing terrain more realistic. 


(1)  The rate of vehicle flips per exercise decreased from 0.88 (87 flips in 99 exercises) vehicle flips per exercise during the IOTE to 0.44 (28 flips in 64 exercises) during FOTE1a.  This does not meet the PM’s predicted improvement of 75 percent.  The observed 50 percent reduction in the rate of vehicle flips demonstrated that the rate of vehicle flips was reduced by at least 75 percent with only 1 percent confidence.  The 95 percent lower confidence bound on the percentage of improvement in the rate of vehicle flips is 28 percent.  


(2)  the rate of manned vehicle flips in wadis per exercise decreased from 0.49 ( 49 in 99) per exercise at IOTE to 0.16 (10 in 64) per exercise at the FOTE].  This demonstrated an observed decrease in the rate of vehicle flips in wadis of 68 percent.  The 95 percent lower  bound on the percentage of improvement in the rate of vehicle flips in wadis is 48 percent.  

(3)  The observed rate of vehicle flips in fighting positions decreased from 0.35 (35  in 99) flips per exercise at IOTE to 0.25 (16 in 64) flips per exercise at FOTE1a.  Based on the 95 percent lower confidence bound (-20 percent), there is no statistically significant decrease in the rate of vehicle flips in fighting positions from IOTE to FOTE1a.


(4)  The rate of flips in other types of terrain did not change from IOTE to FOTE1a [0.03 flips per exercise (3 in 99 at IOTE and 2 in 64 at FOTE1a)].


c.  During the IOTE, soldiers experienced 713 EFFs in 191 platoon and company team exercises.  Of the total number of EFFs in the IOTE, 196 were due to IG timeouts.  Assuming that the frequency of IG interruptions has been reduced by at least 50 percent, as demonstrated during FOTE1a, the total number of EFFs soldiers will experience during an exercise remains over 3 EFFs per exercise.  This average is based on the overall total derived by combining platoon and company team exercise outcomes.  The impact these interruptions will have on training will be affected by the length of time the interruption drops the soldiers out of the exercise and how long it takes them to reorient themselves after they re-enter an exercise. 

2.3.  Survivability.  There were no survivability issues addressed during FOTE1a.

CHAPTER 3

FINDINGS AND ANALYSIS

3.1.  Scope of assessment.  


a.  This assessment addresses the reduction in the number of training exercise interruptions caused by IG-related problems.  Manned module vehicle flips was a second contributor to the excessive number of training interruptions.  Since the PM had taken steps to fix the problem, data were collected to assess whether the vehicle flip problem was corrected.  


b.  During each of the CCTT training exercises, data collectors recorded all training interruptions that occurred.  Record testing consisted of nine days of tactical mission training by units from the Armor School using STRUCCTTs exercises, and one weekend of training by an Army National Guard unit using SIMNET exercises converted for use on CCTT.  The analysis aggregated all test incidents into a Reliability and Maintainability (R&M) database and compiled all issues related to the IG and vehicle flips.  The R&M data (IG-related problems and vehicle flip) from the IOTE served as a baseline measure.  This report focuses only on those interruptions attributable to IG failures or vehicle flips. 


c.  In the course of the test, the test team made several observations that are beyond the scope of the test design or intent.  In the interest of the long-term evaluation, problems observed that are related to system performance have been included in this chapter following analysis and discussion for Additional Issue 2.

            d.  It should be noted that for the analysis of both additional issues 1 and 2, the assumption was made that all of the exercises had similar operating times.  

3.2.  Additional Issue 1.  Has the number of training interruptions caused by IG-related problems been reduced from the IOTE?  

3.2.1.  Additional Issue 1 Aggregation Methodology.   This issue has two supporting complementary measures.  First, the issue examines the number of IG-related interruptions to training, then the number of training exercises successfully completed without an IG-related training interruption.  Data were grouped into like categories based on types of missions, echelon level (platoon or company), and manned module type. Test results from IOTE served as a baseline for comparison.  Because the number of exercises completed during IOTE and FOTE1a differed, the analysis utilizes the  rate of  IG interruptions per exercise observed in the two tests and the proportion of training exercises without ig interrupts.  In order to meet the criterion for reduction of IG timeouts established by the PM in his brief to the ASARC, FOTE1a results had to demonstrate at least a 50 percent decrease in the rate of IG-related training interruptions from IOTE results.

3.2.2.  Complementary Measure 1-1.  Number of interruptions to training exercises caused by the IG. 

a.  Evaluation Methodology.  Data collectors recorded all interruptions to training during each of the CCTT training exercises.   The interruptions caused by IG problems, or manifested by IG timeouts, which occurred during manned pilot or record training exercises were scored as Essential Function Failures (EFFs).  The interruptions that occurred during unmanned record testing were scored as NEFFs.  Both EFFs and NEFFs were counted towards this complementary measure.  

(1)  Table 3-1 shows a comparison of the results by STRUCCTT and exercise type between IOTE and FOTE1a.  This comparison allows for the evaluation of the IG in similar numbers, in similar types of modules, operating under similar conditions and loads.  The “FOTE1a Total” column reflects all IG-related problems (including EFFs and NEFFs from all manned, unmanned, and demonstration exercises) recorded by the data collectors.  This total includes IG problems found on unmanned modules initialized into separate exercises.  Table 3-2 presents the number of IG-related problems by module IG for FOTE 1a, to determine if some IGs had disproportionate rates of failure.

(2) The analysis compares the failure rate experienced in IOTE with the failure rate observed during FOTE1a and computes the confidence associated with the sample representing the reduction in the failure rate associated with the IG.       

b.  Data Used.  Data sources include the Data Collector’s Interruption Report, MC Error Log, and the Test Control Form (TCF).  Pilot Test and unmanned exercise data are examined in the analysis.

TABLE 3-1.  NUMBER OF IG INTERRUPTIONS BY STRUCCTT 
AND EXERCISE TYPE


Number of Exercises
Number of IG Training Interruptions
IG Problems  per Exercise

STRUCCTT
IOTE
FOTE 1a
IOTE        (EFF only)
FOTE 1a
IOTE
FOTE1a





EFF
* Total

EFF
*Total

UNMANNED EXERCISES

Demonstration/ Workstation Training Unmanned Exercises
0
11
0
0
3
0
0
0.27

Extra Module Unmanned Exercises
0
15
0
0
2
0
0
0.13

Unmanned Totals
0
26
0
0
5
0
0
0.19

MANNED EXERCISES

Platoons









Armor









PAD1D
3
4
2
0
0
0.67
0
0

PAFID
2
3
0
0
0
0
0
0

PAF3D
14
6
0
0
0
0
0
0

PAF3N
11
7
4
0
1
0.36
0
0.14

PAM3D
6
7
0
0
0
0
0
0

Mech Inf









PMDID
1
2
1
1
1
1.0
0.50
0.50

PMF1D
2
1
1
0
0
0.50
0
0

PMF3D
5
1
0
0
0
0
0
0

PMF3N
4
1
1
0
0
0.25
0
0

PMM3N
2
2
1
0
0
0.50
0
0

Platoon Totals
50
34
10
1
2
0.20
0.03
0.06

CO Tm









TAD1D
2
2
2
0
0
1.0
0
0

TAD3F
9
2
11
2
2
1.22
1.0
1.0

TAF2D
8
2
12
0
0
1.50
0
0

TAF3D
5
2
6
1
1
1.20
0.50
0.50

TAF3N
1
2
1
1
1
1.0
0.50
0.50

TBK3D
12
3
21
1
1
1.75
0.33
0.33

CO Tm Totals
37
13
53
5
5
1.43
0.38
0.38

Manned Totals
87
47
63
6
7
0.72
0.13
0.15

NATIONAL GUARD EXERCISES

PAB1N
0
2
-
0
0
-
0
0

PAB3
0
6
-
0
0
-
0
0

PAC1
0
2
-
0
0
-
0
0

PAC2
0
1
-
0
0
-
0
0

PAD2
0
2
-
0
0
-
0
0

National Guard Totals
0
13
0
0
0
-
0
0

TABLE 3-1 (con’t).  NUMBER OF IG INTERRUPTIONS BY STRUCCTT 
AND EXERCISE TYPE

Number of Exercises
Number of IG Training Interruptions
IG Problems  per Exercise

STRUCCTT
IOTE
FOTE 1a
IOTE        (EFF only)
FOTE 1a
IOTE
FOTE1a





EFF
* Total

EFF
*Total

PILOT TEST EXERCISES

CAC2_CTC2
0
2
0
1
1
-
0.50
1.00

FAM/ CAD1_CTD1
12
1
2
0
0
0.17
0
0.50

TBK3D
0
1
0
0
0
-
0
1.0

Pilot Test Totals
12
4
2
1
1
0.17
0.25
0.25

TOTAL
99
90
65
7
13
0.66
0.08
0.14

* EFFs and NEFFs

TABLE 3-2.  NUMBER OF IG BASED TRAINING INTERRUPTIONS 
BY MANNED MODULE ID (FOTE1A)

Module
# IG Problems
Module
# IG Problems
Module
# IG Problems
Module
# IG Problems

M1A1
DI
BRADLEY
M1A2*

E1
0
DI-A1
0
E4
0
B1
0

E2
0
DI-A2
1-NEFF
E5
0
B2
0

F1
1-EFF
DI-A3
0
F3
1-EFF
C1
0

F2
0
DI-B1
0
F4
2-NEFF
C2
1-EFF

G1
0
DI-B2
0
F5
0
HMMWV

G2
0
DI-B3
0
G3
1-EFF
A1
0

H1
0
AARs
G4
0
A2
0

H2
0
AAR-1
0
G5
1-EFF
TOTALS:  7 EFFs
                    6 NEFFs

J1
1-EFF     1-NEFF
AAR-2
0
H3
0


J2
0
AAR-3
0
H4
0


FIST-V
AAR-4
2-NEFF
H5
0


E3
1-EFF
AAR-5
0




* Used as M1A1s for FOTE1a.

c.  Analysis and Discussion.  


(1) The rate of IG interruptions per exercise recorded during similar exercises conducted during IOTE was 0.72 essential function failures (EFF) per manned module exercise (63 EFFs in 87 platoon and company/team manned module exercises) compared to 0.13 (6 EFF in 47 platoon and company/team manned module exercises) during FOTE 1a.  These results demonstrate that the rate of IG interruptions was reduced by at least 50 percent with 99.99 percent confidence.

(2) As is seen in Table 3-1, the rate of IG EFFs per M1A1 heavy company team exercise decreased from 1.43 (53 interruptions in 37 exercises) to 0.38 (5 interruptions in 13 exercises) interruptions per exercise.  The rate of IG EFFs per M1A1 or M2 platoon exercise decreased from 0.20 (10 in 50) to 0.03 (1 in 34), suggesting that the number of manned modules in an exercise impacts the IG failure rate.  On the other hand, the rate of IG failures for manned and unmanned exercises at FOTE1a is very close [0.15 (5 in 13) failures per exercise manned vs. 0.19 (5 in 26) failures per exercise unmanned].  This suggests that the load on the IG at the individual module was not a factor in FOTE1a. 

(3) The demonstrated improvement in the rate of interruptions per exercise between the IOTE and FOTE1a is greater than the objective 50 percent reduction in failure rate set by the PM.  The results indicate that the projected improvement of 50 percent (in other words, a projected 50 percent decrease in the rate of training interruptions attributable to the IG) has been demonstrated with high confidence (99.99 percent).

3.2.3.  Complementary Measure 1-2.  Percent of Training Exercises without IG Interruptions.

a.  Evaluation Methodology.  The number of training exercises completed without an IG interruption as identified in CM 1-1 was divided by the total number of training exercises completed during IOTE.  The results were compared to the results observed during FOTE1a. 
b.  Data Used.  Data were collected as described in CM 1-1.  


c.  Analysis and Discussion.  

(1)  The number of comparable (similar STRUCCTT) exercises completed without a training interruption are reported in Table 3-3 for both the IOTE and FOTE1a.  Figure 3-1 shows the percent of manned module exercises completed without EFF training interruptions due to IG problems for the IOTE and FOTE1a.  The proportion of exercises completed without an interruption increased from 0.62 (61 of 99) during the IOTE to 0.86 (77 of 90) during FOTE1a.  These results allow us to conclude with high confidence (95 percent) that the improvement in the proportion of exercises that can be conducted without an IG interruption is at least 24 percent.

TABLE 3-3.  RATIO OF EXERCISES WITHOUT IG-BASED TRAINING INTERRUPTIONS


Number of Exercises
Number of Exercises Completed Without Training Interruptions
Ratio of Exercises Without IG Interruptions

Unit Type
IOTE
FOTE 1a
IOTE
FOTE 1a
IOTE
FOTE 1a





EFF
* Total

EFF
* Total

CO TM**
37
14
12
10
10
.32
.71
.71

M1A1 Platoon**
36
40
30
39
39
.83
.98
.95

M2/3 Platoon**
14
7
10
6
6
.71
.86
.86

CAD1, CAC2_CTC2**
12
3
9
2
2
.75
.67
.67

Total Manned Exercises
99
64
61
57
56
.62
.89
.88

Unmanned Exercises
0
26
0
26
21
0
1.00
.81

TOTAL
99
90
61
83
77
.62
.92
.86

* EFFs and NEFFs 

** Includes Pilot Test & National Guard Data
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Figure 3-1.  Proportion of Manned Training Exercises without 
IG-Caused Interruptions (EFFs).


(2)  The proportion of company team exercises without EFF training interruptions increased from 0.32 (12 interruption-free exercises out of 37 exercises) during the IOTE to 0.71 (10 out of 14) during FOTE1a.  The proportion of M1A1 or Bradley platoon exercises without EFFs increased from 0.80 (40 interruption-free exercises out of 50 exercises) to 0.96 (44 out of 47).

3.3.  Additional Issue 2.  Has the number of manned-vehicle flips been reduced from the IOTE?
3.3.1.  Additional Issue 2 Aggregation Methodology.  This issue has three supporting evaluation measures.  The basic methodology captures the number of vehicles flipping during the course of FOTE1a and categorizes those flips as either “wadi flips” or “flips in other locations.”   The analyst grouped the data based on types of missions, echelon level (platoon or company team), and by type of manned module.  Test results from similar IOTE exercises served as a baseline measure.  Because the number of exercises completed during the IOTE and FOTE1a differed, the analysis compares the rate of vehicle flips per exercise rather than the actual number.  To meet the criterion established by the PM in his presentation to the ASARC, FOTE1a results had to demonstrate a 75 percent decrease in the rate of vehicle flips from IOTE results.

3.3.2.  Complementary Measure 2-1.  The number of training interruptions caused by combat vehicles flipping in wadis during training.
a.  Evaluation Methodology.  Data collectors recorded all interruptions to training during each of the CCTT STRUCCTT training exercises in FOTE1a.  All vehicle flips occurring during manned pilot, National Guard, and record testing counted as training interruptions. The CLS operator-conducted demonstration/training exercises were not included in the analysis.  Data collectors also recorded the location, type of terrain (wadi, fighting position, etc.), and the lost training time associated with each flip.   Members of the DAG evaluated each flip for causality by reviewing the AAR exercise tapes.  The R&M analyst calculated the number of flips in each type of terrain, the number of flips by causality, and the amount of time between vehicle damage and the vehicle being restarted in the exercise. The analyst extracted similar data from comparable IOTE exercises for comparisons; exercises during the IOTE that used the same STRUCCTs as FOTE1a were included.  This data includes EFFs, NEFFs, and non-failure events – unscheduled (NFUs).  The NFUs, as applied here by the R&M Scoring Conference, are defined as having been caused by crew error.  

b.  Data Used.  Data sources included the Data Collector’s Vehicle Flip Form (VFF), the DAR#9 Report, and AAR tapes of each exercise. 


c.  Analysis and Discussion.  


(1)  As shown in Tables 3-4 through 3-7, the rate of vehicle flips in wadis decreased from a rate of 0.49 flips per exercise (49 flips in 99 exercises) for the IOTE to 0.16 flips per exercise (10 flips in 64 exercises) for the FOTE.  The 95 percent lower confidence bound  on the reduction in the rate of vehicle flips is 48 percent.  That is, we can be 95 percent  confidant that the reduction in the rate of vehicle flips in wadis is at least 48 percent.  While the reduction is favorable, the percent of decrease is below the goal set by the PM (75 percent). These results demonstrate that the rate of vehicle flips in wadis was reduced by the goal of 75 percent with 19 percent confidence.  The reduction is most likely explained by changes to the vehicle dynamics model made by the PM.

TABLE 3-4.  CAUSALITY OF FOTE1a VEHICLE FLIPS IN WADIS

Causality
IOTE Wadi Flips
(n=99 exercises)
FOTE1a Wadi Flips

(n=64 exercises)

Crew Error*
45
6

Software
4
4

Total Wadi Flips
49
10

Wadi Flips per Exercise
0.49
0.16

* Includes non-failure events - unscheduled (NFUs).  

TABLE 3-5.  WADI FLIPS BY MODULE TYPE & CAUSALITY

Vehicle
Cause of the Vehicle Flips


IOTE 
(n=99 exercises)
FOTE1a
(n=64 exercises)


Crew*
Software
Crew*
Software

M1A1/ M1A2
21
2
3
4

M2M3
17
2
2
0

FIST-V
4
0
1
0

M113
3
0
0
0

TOTALS
45
4
6
4

* Includes non-failure events - unscheduled (NFUs).

TABLE 3-6.  NUMBER OF MANNED VEHICLE FLIPS DUE TO WADIS


IOTE


FOTE



Number of flips in wadis 
49
10

Mean wadi flips per exercise
0.49
(n=99)
0.16
(n=64)

TABLE 3-7.  LOST TRAINING TIME DUE TO WADI FLIPS

IOTE
FOTE1a

Average per Wadi Flip
3 Min
5 Min

Mean per Platoon Exercise
1.1 Min
(n=62)
0.20 Min
(n=50)

Mean per Company Exercise
2.32 Min
(n=37)
1.79 Min
(n=14)

Mean per Exercise Overall 
1.56  Min
(n=99)
0.55 Min
(n=64)


(2)  The amount of time it took to reset the crew in the exercise increased from 3 minutes to 5 minutes.  This increase could be explained by the fact that crews did not report flips quickly to controllers, and getting the vehicles restarted into exercises was not a priority for the Observer/Controllers (OCs).  The decrease in the number of wadi flips, even with the increased lost training time per flip, caused the overall lost training time to decrease, from 1.56 minutes at IOTE to 0.55 minutes at FOTE1a.  This does not include time required to reorient the crew after they re-enter the exercise.


(3)  Most (60 percent) of the FOTE1a vehicle flips in wadis were due to crew error (taking wadis at high speed or approaching at an improper angle), but four were due to problems with the terrain database.  In these cases, the visual terrain representation did not match the correlated terrain database.  That is, the terrain was not as it appeared to the vehicle crew.  The grid locations where these occurred were given to the PM so that corrective action can be taken.  In at least one of the crew error vehicle flips, the driver was following a SAF vehicle through a wadi.  The SAF made it successfully through the wadi at a high rate of speed.  The manned module incurred a catastrophic kill when attempting the same wadi at a similar speed.  This suggests a serious problem that requires further inquiry to determine how differently the semi-automated forces and manned modules interact with the terrain.

3.3.3.  Complementary Measure 2-2.  The percent of training exercises successfully completed without a wadi flip.

a.  Evaluation Methodology.  Using the manned simulator flips in wadis identified in CM 2-1, the number of training exercises completed without wadi flips was divided by the total number of training exercises completed during FOTE1a.  This ratio was compared to a ratio similarly calculated using data from comparable IOTE exercises.

b. Data Used.  Data were collected as described in CM 2-1

 
c.  Analysis and Discussion.  As shown in Table 3-8, the proportion of exercises without training interruptions due to wadi flips increased from 0.65 (64 exercises out of 99) during IOTE to 0.89 (57 out of 64) during FOTE1a.  The 95 percent lower confidence bound on the improvement in the proportions of exercises without a wadi flip is 23 percent.  That is, we can be 95 percent confidant that the increase in the proportion of exercises without interruptions due to flips in wadis is at least 23 percent.

TABLE 3-8.  NUMBER AND PROPORTION OF EXERCISES WITHOUT 

MANNED VEHICLE WADI FLIPS


IOTE
FOTE1A


n
Flip-Free
Exercises Without Flips
n
Flip-Free
Exercises Without Flips

Platoon Exercises
62
46
0.74
50
46
0.92

Company Exercises
37
18
0.49
14
11
0.79

Overall 
99
64
0.65
64
57
0.89

3.3.4.  Complementary Measure 2-3.  Number of vehicle flips due to reasons other than wadis.

a.  Evaluation Methodology.  Data were collected as described in CM 2-1.  The data were ordered by causality of flip and by terrain location of flip.  Flips occurring in wadis were not included in analysis of this measure. 

b.  Data Used.  Data were collected as described in CM 2-1.  

c.  Analysis and Discussion.  

(1)  As shown in Tables 3-4 and 3-9, there were more flips in fighting positions than in wadis during FOTE1a.  This contradicts IOTE results, where wadis accounted for more flips than other terrain features.  The decrease in the wadi flips, as discussed under CM 2-1, may be attributable to changes in the vehicle dynamics model made by the PM.

TABLE 3-9.  MANNED VEHICLE FLIPS, BY TERRAIN LOCATION

Causality
IOTE
(n=99 exercises)
FOTE1a
(n=64 exercises)


Fighting Positions
Other Terrain
Fighting Positions
Other Terrain

Crew Error*
30
2
14
0

Software
0
1
1
1

CLS
5
0
0
1

Multiple Causes
0
0
1
0

Total non-wadi vehicle flips
35
3
16
2

Non-Wadi Flips per Exercise
0.35
0.03
0.25
0.03

* Includes non-failure events - unscheduled (NFUs).

(2)  As shown in Table 3-10, tanks had the highest proportion of vehicle flips (as compared to other  vehicle types).  In the test exercises compared, tanks outnumbered Bradleys at least 3:1.  Given this, at a proportional rate of flipping, one would expect the number of flips attributable to tanks to be three times higher than that of Bradleys.  However, FOTE data show Bradleys to have a disproportionate number of flips. 

TABLE 3-10.  CREW ERROR FIGHTING POSITION VEHICLE FLIPS, 

BY VEHICLE TYPE

IOTE
n=35 flips
FOTE1a
n=14 flips


Crew Error Flips*
Proportion of Crew Error Flips
Crew Error Flips*
Proportion of Crew Error Flips

M1A1/ M1A2
23
0.66
8
0.57

M2M3
5
0.14
4
0.29

FIST-V
1
0.03
0
0

M113
6
0.17
2
0.14

* Includes non-failure events - unscheduled (NFUs).


(3)  The observed rate of  vehicle flips per exercise in fighting positions decreased from 0.35 (35 in 99) at IOTE to 0.25 (16 in 64) at FOTE1a.  Based on the 95 percent lower confidence bound (-20 percent), there is no statistically significant decrease in the rate of vehicle flips in fighting positions from IOTE as compared to FOTE.

(4)  Of the FOTE flips occurring in fighting positions, all but two occurred inside the fighting position.  Those two were caused by crews exhibiting poor situational awareness by driving unknowingly into the sides of fighting positions (not their own).  Review of the exercise tape showed that at an appropriate vehicle speed, the fighting positions were visible.  However, the taped reviews can not show what the driver sees from his vision blocks.

(5)  The R&M team charged most of the fighting position flips to crew error, but discussions with drivers indicated that there is a lack of visual cues that contribute to vehicle flips, especially in fighting positions.  The visual representation inside the fighting position is not realistic:  (1) the driver’s view always appears level even though the vehicle may be canted and (2) the driver cannot see the inside of the fighting position (e.g. the sides and bottom of the hole).  If drivers follow the instructions from the orientation session exactly (approach the fighting position slowly, at an angle completely perpendicular to the entrance of the position and directly in the center of the position), the driver will not have a problem with flipping.  Most of the flips occurred when vehicles got off center when entering the fighting positions and then attempted to correct the problem by maneuvering inside the fighting position.  As demonstrated in Table 3-10 [and paragraph 3.3.4.c(2)], Bradley drivers may be more susceptible to vehicle flips in fighting positions because of their off-center position in the Bradley vehicle.  

(6)  The rate of flips in other types of terrain did not change from IOTE to FOTE

[0.03 flips per exercise (3 in 99 at IOTE and 2 in 64 at FOTE1a)].

3.3.5.  Additional Issue 2 Analysis and Discussion.  The PM briefed the ASARC that he would reduce the number of training interruptions caused by vehicles flipping by 75 percent from the number seen at IOTE.  During exercises in the IOTE comparable to those conducted during FOTE1a, vehicle flips accounted for 0.88 interruptions per exercise (87 training interruptions in 99 exercises) ).  As indicated in Table 3-11, at FOTE1a there were 0.44 interruptions per exercise (28 flips during 64 exercises) . This result does not meet the PM’s predicted improvement of 75 percent.  These results demonstrate that the rate of vehicle flips was reduced by at least 75 percent with only 1- percent confidence. The 95 percent lower confidence bound on the percentage of improvement in the rate of vehicle flips is 28 percent. That is, we can be 95 percent confidant that the reduction in the rate of vehicle flips in an exercise is at least 28 percent.

TABLE 3-11.  VEHICLE FLIPS PER EXERCISE

Flip Location
IOTE
(n=99 exercises)
FOTE
(n=64 exercises)

Wadis
49
10

Fighting Position
35
16

Other Terrain Features
3
2

TOTAL Flips
87
28

FLIPS PER EXERCISE
0.88
0.44

3.4.  Observations.  The OEC evaluators noted several other features of the simulation that they believe are noteworthy.

3.4.1.  Use of Smoke During Deliberate Attack Operations.


a.  FOTE1a saw better use of artillery than experienced during any previous OPTEC operational testing of CCTT.  However, the visual cue for the smoke leads the ground commander to believe that he has ineffective smoke on the OPFOR.  This condition generates additional calls for continuous smoke even though the CCTT system cannot generate more than the four plumes of smoke that are seen by ground observation. 


b.  During the IOTE, one unit, which conducted the majority of the training at task force level, continued to call for artillery smoke to mask the OPFOR even though the commander was advised the system could not provide more than the four plumes being observed.  This put the CCTT system at risk of  “crashing” during these conditions. 


c.  The same condition existed with the FABTOC and FIST operators during FOTE1a.  The CLS directed the FIST not to “fire” more than the CCTT system (image generator) could handle in smoke or white phosphorous (WP) replication.  We asked the company commander if he was getting acceptable artillery or mortar smoke during his attack.  He indicated “they will not fire more than the four plumes of smoke, because the system will lock-up – but it is not enough smoke.


d.  The issue is not that the FABTOC cannot generate (or fire) sufficient rounds to meet the masking conditions directed by the ground commander.  Nor is it an issue that the ground commander calls for more smoke because it is in the wrong place or that the wind direction changes, as this is not a condition existing in CCTT.  


e.  The issue is that the limited visual representation of the artillery and mortar fired smoke (four plumes) causes the ground observer to believe he has insufficient coverage and to repeat the smoke mission.  This is true of both smoke and WP.  In field conditions, given favorable wind speed and direction, the supporting artillery can provide effective smoke in this situation with four rounds of smoke initially followed by one round a minute to sustain the masking requirement.  The commander’s frustration is further exacerbated when he sees the limited and quickly fleeting “smoke curtain” generated by the vehicles’ smoke grenade launchers.

3.4.2.  Excessive Loss and Lock up of the Geometry Balls at the After Action Review (AAR) Stations.


a.  Each of the five AAR stations has a Geometry Ball that acts similar to a mouse on a computer by allowing the AAR operators to visually change positions on the simulated battlefield by manipulating the Geometry Balls up, down, forward, or back.  The operators use the Geometry Balls to view tactical operations from all perspectives and angles.  They can pan in and out, tether to any vehicle, view the tactical situation through a gunner’s sight, or view the simulated terrain from both the BLUFOR and OPFOR perspectives.


b.  Ten Geometry Balls have failed requiring replacement since the Fort Knox fixed site facility has been operational (15 February 1999).  Burned-out transistors caused the majority of the failures.  Several of the Geometry Balls locked up during FOTE1a requiring the AAR operators to stop the exercises and reboot the AAR stations.


c.  Investigation by the CLS technicians during the FOTE1a concluded the problem was with the power supply.  The Geometry Balls have a low voltage tolerance specification of (0.5volts.  The power fluctuations from the power supplies to the Geometry Balls exceeded this threshold.  During the test, the site manager replaced the issued power supplies with new ones purchased locally; no other Geometry Ball problems were witnessed during FOTE1a, although the replacement was during the last week of the test.

3.4.3.  Power Fluctuations (surges and low power) to the Simulator Modules and Image Generators.


a.  The CCTT hardware functioned as designed (shut down) during instances of low power from the power conditioners.  A local electrical transformer on Fort Knox became inoperable and cut off power into the facility on 31 March.  All CCTT systems shut down and were brought back on line without any apparent difficulties when the power returned several hours later.  The emergency lighting in the facility functioned as designed and allowed the soldiers and test personnel to safely exit the facility.  


b.  Several modules and image generators automatically shut down because of low power during the test.  Investigation by the test team revealed that this had been an ongoing problem since the site opened (15 February 1999).

c.  Power from Fort Knox provided into the site passes through 11 power conditioners to level the consistency of the power for the CCTT hardware.  These conditioners act similar to transformers to preclude inconsistent or “dirty” power from damaging the CCTT hardware.  The conditioners can only decrease power surges to an acceptable level but cannot increase insufficient voltage received.

d.  Initially, the on-site representatives for the program manager and materiel developer believed the problem to be the power supplied by Fort Knox to the site.  However, investigation by the CLS technicians identified the power conditioners as the potential source of the inconsistent power problem.  Power monitors were connected to the conditioners to monitor the power coming from Fort Knox to the facility as well as the power being sent to the CCTT hardware from the conditioners.  The power into the facility was sufficient in all cases; however, power from the conditioners to the CCTT hardware was sometimes out of tolerance.  It must be noted that the frequency pattern of power exiting the conditioners mimicked the frequency pattern of the power into the facility.

e.  The site continues to monitor the power inputs and outputs and maintain the data.  It appears that the power conditioners may have to be replaced if the vender cannot correct the problem.
3.4.4.  Loss of the dismounted infantrymen entities after the dismounts remounted into the M2A2 Bradley Fighting Vehicle (BFV).

a. The Fort Knox units made more extensive use of the Dismounted Infantry Module (DIM) than occurred in any previous OPTEC operational testing.  Furthermore, the units followed the structured training as the STRUCCTTs were designed and brought the appropriate number of soldiers to operate the DIMs.  One major anomaly was observed with one STRUCCTT.

b.  STRUCCTT TAD3F (armor company team in the defense in foggy conditions) requires infantrymen to provide local security in dismounted locations in the battle position.  The STRUCCTT scenario directs the mechanized infantry platoon to displace to a subsequent battle position while under attack by the OPFOR.  As part of the tactics, techniques, and procedures (TTPs) used to displace, the dismounted infantrymen remount their assigned vehicles; and the platoon withdraws from the battle position and occupies a subsequent battle position further to the rear.

c.  While training on TAD3F on 30 March 1999, the platoon leader directed the dismounted infantrymen to remount their assigned vehicles and prepare to occupy the subsequent battle position.  The unit had conducted operations in CCTT during the previous seven days and had already practiced these TTPs.  The dismounted infantrymen moved to their respective BFVs, which were still in their fighting position.  The OPFOR artillery was impacting in the battle position in accordance with the STRUCCTT.  Each DIM operator manipulated the controls in the module to move his particular entities to the BFV.  Once at the BFV, the DIM operator sent the command to remount in accordance with accepted module procedures and instructions.  In all four cases the entities remounted their assigned vehicles.  The DIM operators received confirmation of the remount.  Immediately following the confirmation message, the DIM operators received another message indicating that all the entities had been killed.  (Each of the screens turned blue with the appropriate kill message).

d.  The contractor representative, TSM-CATT representative, and the CLS operators attempted to recreate the conditions explained by the soldiers after the test day concluded.  The following day, they reported to have re-created the same situation and identified the problem to be the probability of kill (Pk) of the OPFOR artillery on mounted infantrymen.  The investigators considered the Pk to be too high because any indirect fire landing in the vicinity of the BFV would automatically kill the mounted infantrymen.

e.  However, there are additional facts that need to be considered before the Pk algorithms are held solely responsible.  

(1)  The DAR did not report the remounted infantrymen as casualties because the DAR does not count the mounted infantrymen as entities.  Unless killed while dismounted they will not appear on the DAR reports.  

(2)  None of the BFVs received damage in the artillery attack and none of the Bradley crews were injured.  The BFVs were in their fighting positions during the attack.  

(3)  The system supposedly prohibits infantrymen from being killed while mounted unless the vehicle in which they are riding is destroyed.  

(4)  All DIM operators received the “remounted” message before receiving the message “entity dead.”

(5)  All four DIM operators’ screens received the “entity killed” message at the same time regardless of when they received the “entities remounted” message.  However, in each case the “entity killed” message occurred after the “remount” message.  


(6)  No one on the site (testers, evaluators, representatives from the materiel developer and TSM-CATT, and CLS) had ever seen this anomaly previously.
CHAPTER 4

RECOMMENDATIONS

4.1.  Improve the System.  Fallout issues from FOTE1a that require PM attention include:


a.  Continue to improve IG performance to eliminate remaining IG interruptions to training, particularly for company/team operations.


b.  Correct the lack of visual cues presented to vehicle drivers when entering fighting positions to continue to correct the problem of vehicle flips.


c.  Investigate the excessive number of failures and lock-ups of Geometry Balls at the AAR stations and the specification requirements of the associated power supplies.


d.  Investigate the catastrophic killing of dismounted infantry soldiers by indirect fires while mounted in their Bradley Fighting Vehicles.


e.  Improve the limited visual representation of smoke and white phosphorous from indirect fires as observed by the ground commander or FIST.


f.  Monitor the out of tolerance power fluctuations from the on-site power conditioners that supply power to the CCTT hardware; replace the power conditioners if necessary.

4.2.  Modifications to Test and Evaluation.  

           a.  OPTEC will continue to monitor the number of training interruptions caused by IG-related problems and vehicles flipping during FOTE1b at Fort Benning, GA.  

           b.  Further testing is required to verify fixes planned by the Program Manager and presented by him to the 2 November 1998 ASARC.  If proved out at FOTE1b, the planned fixes should enable the system to demonstrate the required level of suitability.  FOTE1b is currently planned for March 2000.  
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Armored Personnel Carrier
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M1A2
Abrams M1A2 main battle tank

M2A2
Bradley M2A2 infantry fighting vehicle

MACOM
Major Army Command
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Microsoft Access database program for Windows 95
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Mission Training Plan
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Non-failure events - unscheduled 
NTC
National Training Center
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OST
OPTEC System Team

OTERAM
Operational Test and Evaluation Reliability, Availability,
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Project Manager

QC
Quality check
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SA
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SAF
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T&E IPT
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TCF
Test Control Form
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Vehicle Flip Form
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SUBJECT: System Assessment (SA) for the Close Combat Tactical
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1. References:

a. Memorandum, HQ, STRICOM, 29 Apr 99, subjec Results of

Close Combat Tactical Trainer (CCTT) Follow-on Test and
Evaluation la (FOTE 1a).

b. Memorandum, HQ, STRICOM, 14 Dec 99, subject: Close
Combat Tactical Trainer Acquisition Decision Memorandum.

2. The System Assessment for the Close Combat Tactical Trainer
(CCTT) Follow on Test and Evaluation conducted during March 1999
is enclosed. There was a significant reduction in training
interruptions attributable to the image generator. The soldier's
training experience in CCTT will be enhanced by this improvement.
However, these results do not demonstrate that the CCTT system is
suitable. As noted in Ref a and Ref b, Operational Test and
Evaluation Command (OPTEC) will recommend that the Program
Manager be authorized to proceed to full production of the CCTT
with the Evans and Sutherland Image Generator 4530.

3. The point of contact for this action is Commander,
Operational Evaluation Command, ATTN: CSTE-OEC-CCED-R (Major
Derrick Williams and Dr. Laurie Keaton), Park Center IV, 4501
Ford Avenue, Alexandria, VA 22302-1458, commercial 703-681-
9220/9221 or DSN 761-9220/9221.

welo—
Encl A. ORA
as Major General, USA
Commanding

BUY US SAVINGS BONDS THROUGH THE PAYROLL DEDUCTION PLAN




37

(This page intentionally left blank)










� EMBED PowerPoint.Slide.8  ���














� EMBED PBrush  ���





� EMBED PBrush  ���








�PAGE \# "'Page: '#'�'"  �Page: 1���Changing the reqm’t from 50 to 51 percent does not change confidence.











ii
ii
iii

[image: image5.png]1999-SA-CMBT-1645C June 1999

SYSTEM ASSESSMENT
FOR THE
CLOSE COMBAT TACTICAL TRAINER (CCTT)
FOLLOW ON TEST AND EVALUATION 1a

by
United States Army United States Army
Operational Evaluation Command Evaluation Analysis Center
Derrick Williams Annamaria Swiger
MAJ, AR R&M Analyst

Operational Evaluator

Dr. Laurie Keaton
Operational Analyst

UNITED STATES ARMY
OPERATIONAL TEST AND EVALUATION COMMAND
PARK CENTER 1V, 4501 FORD AVENUE
ALEXANDRIA, VIRGINIA 22302-1458

Approved by:

(P S—
DORA
6 General, USA
Commanding



[image: image6.png]DEPARTMENT OF THE ARMY
'UNITED STATES ARMY OPERATIONAL TEST AND EVALUATION COMMAND
PARK CENTER V. 4501 FORD AVENUE
ALEXANDRIA, VIRGINIA 22302-1458

CSTE-OEC-CCED-R 23 JUN 199

MEMORANDUM FOR Commander, U. S. Army Simulation, Training and
Instrumentation Command, ATTN: AMCPM-
CATT, 12350 Research Parkway, Orlando,
FL 32826-3276

SUBJECT: System Assessment (SA) for the Close Combat Tactical
Trainer (CCTT) Follow on Test and Evaluation la (FOTEla)
1. References:

a. Memorandum, HQ, STRICOM, 29 Apr 99, subjec Results of

Close Combat Tactical Trainer (CCTT) Follow-on Test and
Evaluation la (FOTE 1a).

b. Memorandum, HQ, STRICOM, 14 Dec 99, subject: Close
Combat Tactical Trainer Acquisition Decision Memorandum.

2. The System Assessment for the Close Combat Tactical Trainer
(CCTT) Follow on Test and Evaluation conducted during March 1999
is enclosed. There was a significant reduction in training
interruptions attributable to the image generator. The soldier's
training experience in CCTT will be enhanced by this improvement.
However, these results do not demonstrate that the CCTT system is
suitable. As noted in Ref a and Ref b, Operational Test and
Evaluation Command (OPTEC) will recommend that the Program
Manager be authorized to proceed to full production of the CCTT
with the Evans and Sutherland Image Generator 4530.

3. The point of contact for this action is Commander,
Operational Evaluation Command, ATTN: CSTE-OEC-CCED-R (Major
Derrick Williams and Dr. Laurie Keaton), Park Center IV, 4501
Ford Avenue, Alexandria, VA 22302-1458, commercial 703-681-
9220/9221 or DSN 761-9220/9221.

welo—
Encl A. ORA
as Major General, USA
Commanding

BUY US SAVINGS BONDS THROUGH THE PAYROLL DEDUCTION PLAN



_987511945.ppt








IOTE

FOTE1a

n=99

n=64

61 (62%)

57 (89%)

38 (38%)

7 (11%)









Exercises Without Interruptions


Exercises With Interruptions


Exercises Without Interruptions


Exercises With Interruptions





_1049003495

_1049003866

_986286711.ppt






EXERCISE

START

PROBLEM

IDENTIFIED

MCC

CREW

CLS

DIAGNOSE

PROBLEM

CLS FIX AND/

OR REBOOT

PM  TEAM

COLLECTS 

DATA

> 10 MIN

NEEDED TO

COLLECT

DATA?

CLS FIX AND/

OR REBOOT

NO

MOVE

CREW

YES

TRAINING

CONTINUES

ASSESS

30 MINUTES

ASSESS

20 MINUTES

NO IG PROBLEM

IG PROBLEM








