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Abstract: Armed Forces’ readiness drives its own lethality therefore, in 2018 the Secretary of Defense mandated Commanders at all levels to grasp a real measure of their equipment readiness in order to make .sound decisions over deployable units. This project explores the pattern of active and |
effective accounts within the Global Combat Support System (GCSS), the Army’s maintenance software, among key users and how in-proper practices related to decreased mission readiness indicators and the offload of maintenance funds. Reports obtained from GCSS did not show real 3
information to drive sound decisions on whether or not a unit is capable to deploy to war or achieve its given mission. This project uses the lean six sigma methodology to identify problems with sound improvements. Within the process a study is conducted all 43 deployable units and their
headquarters within the Puerto Rico Army National Guard. All stakeholders were given a voice of the customer survey to define problems behind the maintenance process. Results suggest that access and training deficiencies in the GCSS software negatively correlated with mission capability,
offload of funds to purchase repair parts, and un-realistic reports affected decisions of Commanders. By implementing lean six sigma methodology and techniques such as standard work, 5’s, quality at source, and visual management results in an increase of 56.8% in mission capable equipment, an °*

additional S30K for funding, and an increase of 14% on active accounts within four (4) weeks into improvement implementations.
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PARETO CHART Standard Work

At the beginning of the process there was

Within GCSS, there are ten (10) user roles that impact the maintenance
process. The role requirement for each major command is summarized
on figure (#). Through a four week period the process was measured
while minor improvements were simultaneously applied. Descriptive

Introduction: This project pays particular attention to the mission capacity and funding
outputs obtained through GCSS access management; implementing adequate lean
techniques into the process in order to improve such outputs. Measurements are

Week 2 k.. Control charts will be used as
""" the main method to monitor
the behavior of the process

UPDATED FLOW CHART FOR REQUESTING Access N0 Standard Operating Procedure (SOP) in ol )
Request Access Stream Map place. The unimproved flow chart for ' ' /

i /i i i statistics were taken for each in order to understand critical aspects of : - :
. Obtameq frorTl GESS account a(.:tIVI.ty reports anad VIS.U?I data c?b.talr.]Ed fro.m documents each. Also, the fulfillment of requirements such as % of active accounts, requesting access was merely create-d_to ] /""/ svri\;t:irr:ng ::j ttin:f;pUtTiniﬁ
. on archives (i.e. access authorization forms and training certifications) simultaneously % of accounts with DD Form 2875 (System Access Authorization Form) understand the current process condition —— e
' . . . . . . . T : : oug e Control phase
- while running the process durlng a four (4) week perlod. This project prowdes and % of training certificates on record were recorded for each week. This e bggmnmg e p_rOJect. e, has not vet beeun. part of the
> : : : , , ) : ) _ ) ed on fi 4 clear guidance was provided to users and : ! y gun, p
. information obtained through hypothesis testing using analysis of variance regarding 5 SUEMEEES] O WL [ an internal and  external SOP  was - . improvements  that  are
» the comparison of Active Accounts versus Mission Capability % and Active Accounts vs. SUMMARY OF REQUIREMENT FULLFILMENT ROLE REQUIREMENT FULLFILVENT PRIOR TO IMPROVEMENTS published. This SOP included a definitive § cur:jentlty taking placteh vtw“tﬁe
Y OF : : : ' ' : : : : guidance and an elaborated flowchart that LS o Elebine : <
. unding Received. Also, information is obtained through simple and multiple linear 2 Mission Capability Rating (EMCX : -
. g : r ) ) 5 P . P . | gk permitted users to understand how to Gt established process is under
" regression analysis regarding the relationship of accounts managed vs. time engaged it | i request access and troubleshoot problems control. One of the controls
on each in order to determine the requirement of account managers. A single factorial s | 2| i with their accounts. Also a three (3) tier » ) EEat s C“'I’re”t'ytti.k'”g Shfapfh's !
. : : : . o . .r < £ | <% A : e implementation o e
design of experiment is used to determine whether there is any statistically significant = = EL ﬂ Pl sztrgr:te;ascir;gczlwas emplaced to ease ——— “ | command Vlaintenance
a 0 a 0 . . o . . . ; 1?5 1:s ;; Accessto Do Not Know Lack of No SOP to Lack of/ Computer Lack of In-adequate Lack of Office | u vel. Lant = — ) : ) )
differences daily active accounts. While measurements are retrieved during the four (4) s 55 §|5 & e e SCSSA  Howarlo  Tamng  Folow emient Htware Electictyor Viotng Malerels - - Discipline Program (CMDP) in I
. . . . . . B = = = m;T;CBDE = = Access To Connectivity  Workin Power Fa : H
week period, minor improvements on the process take place while considering the £l 3| §[ § 5| & ======= Property)  Surges Visual M : order to inspect units and |
. . .- o . . . . 2 g ' 3 : 3 E=Occurances  —B-Accumulated Percentage Isua anagement ] o w w . . . . ensure that they adhere to the
behavior of descriptive statistics and failure mode analysis. Finally, this research Brigade Level oo oo o] s 0 , — maintenance standards I
: : : : : : : Battalion Level 56% @ : A pre-filled system authorization form D :
» highlights major strength and weaknesses while making explanation of improvements e Comapary / etchmer) eve. 355 35| ] 35 | a0 Top Offenders: 810 et 2275 s reieles) 26 & sl P - .
d ob d ch Thi oct al " dati that will i Field Mainatanance Shops (FMS) * Access to GCSS and specific required roles o : dp " il y
. dnad opbservead changes. IS project also makes recommenaations at WIIl Improve . Users do not know how or who to request access to the management in order to aide user to Ti CMDP EXTERNAL AND INTERNAL EVALUATION INTERVALS
other areas of the maintenance process. S e o N The average usage of GCSS + Lack of training to execute required tasks with given roles Problem out the form correctly and evade from |

being returned. This helps to increase
the process capabilities of access record

for the past six (6) months
in accordance to the access

No Standard Operating Procedure in place

Monthly Accounts Locked as
of:

MY « CMDP External Evaluation
* Command Maintenance Evaluation

GCSS Account Activity Register
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Problem Statement: GCSS accounts in-activity leads to significant increase of deadlined ;. e3/10/2019 H|  activity report was 42% as & processing. Visual Management s Toora (COMIT) 6. MSCR, B, il wlbs
. . .. . . . 8 - s : : ' « Every 18 to 30 month
equipment (un-realistic readiness reports) and a negative proportion return of e ___ seen in table 3. That is FISH BONE DIAGRAM 2 @yEe &5 wrEl] HrelEn & SUe sl i """LJ
. . . S —— because 58% of the standard. This was placed into the y |
O eratlonS & Malntenance (OPTEMPO) fundln Maintenance Manager Access Administrator M )
P 5- e E= accounts are locked; GCSS Man material management section in order " Minus 6 Months - E
. quipment & parts specialist EEEBREEEE] accounts are automatically Fenore Wanis obe the Boss | 1o o o Remestfoecs® to define and standardize an escalation g | '4
‘ommander Representative [ LackofTraining No Schedule for Man Hours | ) . . -
- SIPOC DIAGRAM fma”,t e “SM e R |ocked by the system after o N o s vy o system and criteria to ensure all units y
ﬂﬂ=ﬂ= 30 days of inactivity. In the | Unforseen Reguirements Frodeauae dibuon of were operating accordingly. Equipment )
e Equipme rul&Fart551 cialist | ol o o of of o of o |ast 30 days Only 0.8% Failure to Complete Preventive Maintenancey Lack of Communication No-Reconciliations . SpeCiaIiStS are empowered to take .
: 364 287 209 303 306 300 300 58% Fail to take Disciplnary Actions Bureaucratic ) ) ) ) .
—} q logged into the system. i actions into units that drop readiness e
Poor emet Connect diness posire levels on specific areas. These is et Kb al g ey
* TN A relationship between active accounts versus received funding and i AN———— AN A LT = tored thp H kI' Andon Call S -
mission capability ratio is established using the recorded data for daily a Man-Hour Reporing is not Being Montored —7 U"'ava"ab"'wffmmp“t”s | fEC’_n.l OIF(E : roug gwee RV naon La .
Supplier Input PrOCGSS OUt Ut Customer active accounts per role (input), daily status of funds (output 1), and daily | Nertiou Repori b e o o - Neiigeel e s S2 pert),
Department of Defense DePa”meStSfDefense mission capability ratio (output 2). This is done by obtaining descriptive i vateral | Work ShOpS A el U el S XN (O PO ) iR OIF WP IS
ccess 0 . e . . 0 a
¥ (DoD) R statistics and analysis of variance (ANOVA) through Minitab. Roles are
& Repair
2
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Diractorate of further described as critical and non-critical. A critical role has significant Most defects are associated or translated into access, training, and SOP During the process, multiple work shops took place. Instead of time consuming
Information Harawars & betphCE (B & Undate Maintenane Different Levels influence on the output. The figures below show a comparison of interval issues. The fish bone diagram yields that the cause of these errors yield to meeting trying to solve the problem, meetings became in productive workshops
Management : i q End U . . . . .. .. . . ..

8 Oﬁ'c“;f“'t”".’":e"t& e Relezzr::t-:rrr::rfthal B and boxplots obtained for the Maintenance Supply Technician Roles obtaining an unrealistic readiness posture and the loss of recoverable were users learned how to request their access, how to do their job when they

i f Logisti aterials . . . - . . :

= Request & Receive (Critical) and the Commander Representative Role (Non-Critical) maintenance funds. got the access, and made networking with other counterparts.
Army Material Heavy & Secured Parts

Command

Network Band

PLOT DIAGRAMS COMPARISON ON OUTPUTS

Maintenance Supply Technican Commander Representative Role
Active Aocounts Vs, FMICH

Interval Plot of FMC% vs Active Accounts
Q5% C1 for the Mean

The employment of an adequate amount of Access Administrators was
analyzed. Generally, access administrators are required to perform other
main tasks. The Access Administrator duty falls as an additional duty. If access
administrators were reduced a bottleneck may occur in the process.
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. Un-Improved Flowchart for Requesting Access into GCSS Objectives m
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A 1. Readiness: Increase 49% Eull Mission | 80% Full = Therefore, the best parameter was selected by analyzing a multiple regression =R . RaF T o = | | N =gt ‘
- 0\ Contact readiness by providing Capable Mission : analysis. To obtain the best process capability with the least amount of access - ! " ol = , BB | | Y | ¥ ) - ; = T N
e ey PR R | users withrequired capable - mimistrators he reaut yioes to theee (3 sccess sammisumore aryinrs [ £ - w8 TR RN o *
N 4 in GCSS A et access and training. - lower than three (3) had a negative impact on the outputs. Also, based out of " 1R ) Y 5 I e AR L e T
5 2. Funding: Synchronized | $749,000.00 $1,123,500.00 I - improvements managed through a failure mode and effect analysis the CpK pli: LGN : | '
with objective 1, increase | Annual Funding | (+ 50%) el for the access record processing was improved from 0.012 to 0.821. PLAN-DO-CHECK-ACT METHODOLOGY S
Contact |
| Pmpert{P?scg)k = il:: . ibkf‘ o Ltgggtﬁironn:r ':s r::;diness ?S :tl; i?\lg LINEAR REGRESSION ANALYSIS FOR MAINTENANCE ACCESS SINGLE FACTORIAL DOE !‘ MECCCI Il e el el M (N E A pS I T 5 | @ Tae coreawe atons. ? Standad Operang Procedues
By Email to unlock . - and execution levels. VIANAGER STATIONS ST ———— n

account

Accounts Managed vs. Week

Multiple Linear Regression for all Stations from

3. GCSS Account Activity: | 62% Active 100% Active Week 1 through Week 4

: Submit a Help Increase Active Accounts | Accounts Accounts
\ Finish I_J-""I Desk Ticket to ‘ Finish :I‘_..‘-‘I based on required roles.

Boxplot of Week 1, Week 2, _
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GCS5-Army Unit Access Availability Inspection Sheet

= Execute continuous improvement * Training program
. : efforts * Training according to job
Quallty at Source * Establish an organization and the description
network to communicate actions * Preventive maintenance
* Count process errors * Monitoring program
UNIT GCSS ACCESS FULLFILMENT INSPECTION SHEET * Investigate special causes
" Plot cycletlme

Purpose: This sheet will be used to determéne pass/fail results on the COMET inspection under the

maintenance standing operating procedures AW DA PAM T50-3, 2-3.

Maintenance Supply Technidan

Progonent: PRARNG G4, SMM GC55-A Standand Operating Procedures
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Average Accounts Managed

= Momtor process and validate : . Hanagemem provide resources
development /| * Management deploy the project
P R O.I E CT GAN T CHAR T Unit Commanidler: * Monitor tools utilization * ImplementPreventive
" ) Unit Type {select ane}: [ * Monitor maintenance Maintenance
J Gantt Chart Pro - ) oo s T compenyieve [ Battalion Level [__] s Admin —— * Count process errors / * Select teams for
- 3/10/2019 | F17/2019  3/24/2019 | 3/31/2019 4/7/2019 4/14/2019 | 4/21/2019 Average Time Engaging Each (min) L * Investigate special causes implementation
- M EMF ] Brigade Level [__] | divided by count of * Plot time and cycle time "
b‘ . Separate Linit D \ N — _ o / '
- 1 Dephine Phase |
1.1 Training Kaizen Team 3/3/2019 3/4/2019 2| 1008 Active Aczount
1.2 Problem Statement 3/4/3019  3/7 Zi'll:lbl 3 100% wpilat o n A—CCESS FORM 5 PROCESS CA PABILI TY 1
" L3setproject Objectves /42010 37019 3 0% B Recommendations
1.4 SetKaizen Team Members 3/6/2019 41?,-"2“]3 100%
a- 1.5 SetProject Scope 3/6/2019| 3/10/2019 1007 Access Manager Total of Forms Received Forms Returned Processing Rate
2 e asure o . . .
" 2.1 First Time Quality 3/10/2019 3/11/2019 100% 1 63 18 71% CpK Week 2 v Improve Mmaintenance ShOpS supply stocks by |nCOrpOrat|0n space
- 2.2 value Stream Ma 3/10/2019 3/11/2019 100% ‘ 70 9 87% . . . . .
! 23 Row DN mere | 102018 20 2 100 o - e 0.012 — — o utilization, incorporate 5S on parts warehouse, and eliminate waste by
3 4 Measurement of Process 3/12/2019  4/5/2019 I35 100% - 5 rg} {f Fad) Provide Comments for Corrective Action Plan and effective date: . . .
:' 2.5 Analyze Demands 3/37/2019 4/3/2019 o 61 12 80845 "‘ redUCIng Inventory reqUIrementS° -
2 3 Moo P v | 43/20] yerams - Average Processing Rate: 78% ' v Recover funds from returned recoverable items and use these funds
- "3 1 Ouanaes AT209) 4107205 ‘ towards improvement of common maintenance shops. |
- ause an ec :"::"' ': 9 :" '::"' ‘: 0 008 . e . . Access Mﬂﬂﬂr Dtﬂj ! Forms REEEIUEd Forms RE!'H.I“.I’?E{‘." P.I‘D-L‘ESSIH Rate Inspector Name / Signature H H 1141 H H H -
S Siona equvomcs | ansraons| 4] 2| ioo The average processing rate of accounts entailed measuring the daily 3 - — CoK Week 4 : .\ v’ Optimize the parts requisition process in order to reduce wait times of E
e A a2 are average amount of time an access administrator took to process each , 95% 0.821 In order to ensure quality at source, all subordinate units at the lowest level § parts from the moment ordered to the moment received to the
5 Analyze ! an ate ‘-’_‘-" 019 ‘-’ ‘-"' 019 5 100% E y ° . . . . 1 | 1
oWt | eyafoms s 0o ,  account per day. Also, the amount of access forms received, processed, I I I were inspected on the fulfillment of their GCSS Access requirements. A work & maintenance shop. :
mprove Phase . Average Processing Rate: 91% . . . . = . . . . 5
e bineasor iy oo 2| ' and returned (error) was recorded in order to measure a weekly process = - sheet such as the one in figure is used to assess the units ¥ Maintain an authorized safety stock of essential parts in order to reduce )
- P20l lentiethods _W1yans i/yang 0 am capability based of account processing rate. fulfillment score and determine if the meet the standard. ¥ wait times of parts and accelerate the increase of readiness levels.
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