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Abstract

The objective of this research is to evaluate the impact of increasing the labor burn
rate, one of the High Velocity Maintenance (HVM) core tenets, and the transition of
isochronal aircraft inspections from the field to the depots under the Single Maintenance
Concept. This study focuses on depot maintenance data from WR-ALC for AFSOC C-130
aircraft to evaluate HVM effectiveness to improve the on-time delivery rate and increase
aircraft availability rates for commanders in the field. Additionally, this project will discuss
commercial industry best practices that best achieve higher labor burn rates and the
challenges of implementing these practices into the traditional depot maintenance process.

In order to quantitatively assess the potential effects of HVM on depot production,
this project examines WR-ALC C-130 depot maintenance data from July 2007 to May 2011,
and interviews WR-ALC depot personnel in the HVM office and 560 AMXS. During the
interviews the full catalog of HVM briefings were also reviewed extending to the inception
of the HVM’s program at WR-ALC. Moreover, this study utilized a field questionnaire to
gather the average aircraft down-days in relation to depot-prep, post-depot, isochronal
inspections, and home station checks.

With the depot maintenance data and assistance from the WR-ALC and field Subject
Matter Experts (SMESs) the labor burn rate tenet and Single Maintenance Concept of HVM
are evaluated to assess the effect on reducing C-130 aircraft production flow days, improving

on-time aircraft delivery rates, and increasing aircraft availability.
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THE EFFECTS OF EMPLOYING HVM ON C-130 AIRCRAFT AT WR-

ALC TO AIRCRAFT AVAILABILITY

1. Introduction

1.1. Background

The Develop and Sustain Warfighting Systems (D&SWS) established goals to
increasing aircraft availability by 20 percent with a 10 percent cost decrease by 2011
(Department of the Air Force, 2010). With recent DoD force shaping initiatives, the
enduring GWOT commitment, and the termination of several poorly performing
programs, the need to modernize and balance USAF capabilities with future
requirements has never been greater. Air Force Material Command (AFMC) has
committed to extensive depot maintenance changes to meet the DoD objectives. The
HVM program is designed to improve aircraft capability rates while meeting the cost
reductions goals established under D&SWS. AFMC has initiated the HVM program
for the C-130 aircraft at Warner Robins Air Logistics Center (WR-ALC), B-1 aircraft
at Oklahoma City Air Logistics Center (OC-ALC), and F-22 aircraft at Ogden Air
Logistics Center (OO-ALC).

HVM is an Air Force Smart Operations for the 21% Century (AFSO 21)
initiative initiated by WR-ALC during a 2007 strategic planning event with Air Force
Special Operations Command (AFSOC). During that event, a diverse team of subject
matter experts researched commercial best practices and conducted an enterprise-
wide, Value-Stream Map (VSM) of Programmed Depot Maintenance (PDM). This
event and VSM not only covered the maintenance process flows but also included

maintenance requirements, funding, manpower, supply, tooling, support equipment,



engineering, facilities, and information and technology data support. As a result of
that event, WR-ALC established a High Performance Team (HPT) with AFSOC as
the prime customer to further develop the HVM concept. (Department of the Air
Force, 2010).

Since 2007, WR-ALC’s HPT reengineered their typical overhaul PDM
strategy from extensive overhaul requirements conducted at longer intervals at a low
velocity to smaller maintenance requirements or cycles that are conducted more
frequently with an increased labor-burn rate (total labor/day) or more velocity. This
emulation of commercial best practices of more frequent scheduled maintenance that
are conducted at higher velocities could enable the reduction of aircraft maintenance
downtime, while simultaneously increase the visibility of aircraft condition for better
planning and most importantly, improve aircraft availability. In other words, rather
than schedule a C-130 aircraft down for a 160-day PDM overhaul inspection every 5-
6 years, the HVM concept only requires the C-130 aircraft in PDM status for 60 days
total during the same period (4 intervals of 15 days each), resulting in less aircraft on

the ground; thus increase aircraft availability.

1.2. Problem Statement

Although the validation phase of HVM on the C-130s at WR-ALC has not
been fully completed through all four cycles of fuselage, wing empennage, and flight
controls; and the HVM concept and tenets are currently being transitioned throughout
WR-ALC’s 560 AMXS (C-130) and soon 559 AMXS (C-5) squadrons, the effects of
employing and measuring the HVM concepts towards achieving on-time scheduled
delivery from depot to the field and improving aircraft availability have yet to be

thoroughly analyzed.



1.3. Problem Approach

The goal of this research is to study the concept and tenets of HVM and their
application to C-130 aircraft depot maintenance operations. This study will cover the
HVM validation metrics used by WR-ALC’s HVM team to track their adherence to
their HVM tenets. Additionally, this study will focus on the effects of labor-burn rate
towards on-time aircraft delivery to field, and the effects of employing the “Single
Maintenance Concept” of absorbing field-level isochronal (ISO) inspections towards
decreasing aircraft maintenance downtime and improving aircraft availability. With
the limited availability of data pertaining to fleet scheduling, direct labor, resource
constraints, cost systems and access to appropriate data bases such as GO97-Program
Depot Maintenance Scheduling System (GO97-PDMSS), Depot Maintenance
Accounting and Production System (DMAPS), Role-Oriented Consolidated
Information Tool (ROCIT), Logistics Installation Mission Support — Enterprise View

(LIMS-EV), Subject Matter Experts (SMEs) at WR-ALC and field will be used.

1.4. Research Scope and Methodology

Since the application of the HVM concept and respective tenets are currently
being validated and employed at WR-ALC through the completion of four HVM
fuselage cycles on four C-130 aircraft (two C-130H, one MC-130P, and one MC-
130W), one PDM-Transition (PDM-T) package on one MC-130P aircraft, and an
ongoing HVM PDM on another MC-130P aircraft, the scope of this research will be
limited to the PDM aircraft designated to HVM and AFSOC PDM aircraft. Historical
data from GO97-PDMSS, covering the period of 23 July 2007 to 1 May 2011, will be

used to compute actual labor-burn rate, on-time aircraft delivery rate, and the effects



of increasing labor-burn rates from actual burn rates to 300-, 400-, 500-hours burn
rate per day respectively.

In order to further assess the HVM burn rate and also “Single Maintenance
Concept” effects of depot absorbing field-level 1SO inspection requirements to
decrease total aircraft maintenance down time and increase aircraft availability, this
research will be limited to the various Mission-Design Series (MDS) aircraft assigned
to active duty C-130 bases that possess the same MDSs that were inducted into depot
as HVM or PDM aircraft. The field data required to evaluate the HVM effects will be
gathered from e-mailed questionnaires. The specific questions will include the
average number of days the respective bases’ assigned aircraft were held down for
PDM preparation, the number of days the aircraft were held down to recover and
ready for flight after PDM, days the aircraft were scheduled down to complete an ISO
inspection, and days the aircraft were scheduled for HSCs.

The applicable response averages of aircraft down days will be added to the
planned average HVM cycle and traditional PDM down days. The total planned
aircraft HVM cycle down days per MDS will be compared with the total planned
aircraft down days of the traditional PDM schedule per MDS. The main assumptions
of this measure are that maintenance would be conducted in an ideal condition with
all the required parts, supportability, and labor fully provided, and the schedule occurs
as planned. The potential aircraft down days saved per aircraft and aircraft
availability per MDS will be a result of this comparison. Therefore, in this
comparison, planned and not actual down days will be used.

In summary, with the analysis of the data mentioned above, this research will
assess the effects of employing the HVM concept and tenets at PDM towards

improving WR-ALC’s C-130 aircraft on-time delivery rate and aircraft availability.
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2. Literature Review

2.1. General Maintenance Concepts

Currently, USAF aircraft maintenance is conducted in three various levels:
organizational-level (on-equipment maintenance), intermediate-level (off-equipment
maintenance), and depot-level. Each distinct level is categorized by the level of
maintenance complexity from simple to difficult. Organizational repair is the
simplest level which primarily consists of on-equipment minor repair actions,
troubleshooting, and simple remove and replace actions. Intermediate repair consists
of “backshop” off-equipment repair actions that consist of testing and replacement of
component parts. Depot-level repair consists of repair actions that cannot be
completed at the Intermediate-level and primarily consists of major overhaul
maintenance actions. (Secretary of the Air Force, 1998)

To further categorize the levels of maintenance, organizational and
intermediate repair actions focus on aircraft systems maintenance, whereas depot
repair actions focus more on the structural and corrosion aspect of maintenance (Booz
Allen Hamilton Inc., 2009). In order to successfully employ the concepts of HVM,
the traditional practice of separate field and depot maintenance needs to evolve to
become more integrated or “enterprised”, centered one of the key principles of HVM,
“Single Maintenance Concept.”

Maintenance could further be categorized in terms of scheduled and
unscheduled maintenance. Scheduled maintenance refers primarily to maintenance
that occurs in set time-distribution intervals such as in hours or calendar days (i.e.
ISO, phased, or HSC inspections, etc.), or can be referred to as “planned” events such

as modifications, preventive maintenance actions (i.e. Time Compliance Technical



Orders, paint, washes, etc.), or routine servicing and inspections after flights.
Unscheduled maintenance, on the other hand, is a result of “unplanned” events that
occur, such as aircraft malfunctions, improper flying or maintenance practices, or
even weather events such as lightning strikes or severe hail storms. In short, the main
difference between scheduled and unscheduled maintenance is that scheduled
maintenance can be planned for, whereas unscheduled maintenance cannot.
(Mattioda, 2002)

For the purpose of this research, scheduled maintenance in the field and at
depot will be analyzed and compared as separate entities as per the traditional
maintenance concept and integrated as per the HVM concept to determine if the

employment of the HVM concept and tenets will positively affect aircraft availability.

2.2. Burning Platform

One of the major players to drive this new approach of accomplishing depot
maintenance is AFSOC. According to Ellen Griffith, AFMC Chief of Operations
Division, “since AFSOC assets are a low-density, high-demand fleet, they need every
bit of flying time we can give them...we definitely want to reduce the amount of time
that we have aircraft like gunships down at depot” (Adams, 2008). In fact, according
to Doug Keene, the former HVM Team Lead and current 402nd MXW Deputy
Director, “as many as 70 C-130s are on the ground at one time, either in depot or in
calendar-based 1ISO maintenance...HVM promises to reduce the number of aircraft on
the ground, giving as many as 55 C-130s back to the operators...that’s $1.6 billion in
assets” (Adams, 2008).

Furthermore, by looking at the decreasing trend of aircraft availability of the

C-130, F-15, and B-52 fleet from 2001 through 2011 (see Figure 1), one can attribute



the decrease to numerous factors such as the effects of an “aging fleet”, the increased
time aircraft is held down for unscheduled maintenance, or the increased amount of

time the aircraft is held down for scheduled maintenance at both the field and at

depot.
Aircraft Availability (2001-2011)
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Figure 1. Aircraft Availability Rates
(Bettridge, J., personal communication, April 23, 2011)

Currently, the average age of the C-130 fleet is 30 years. According to a
RAND Graduate School Study by Matthew Dixon in 2005, the average age of the C-
130 fleet was 25 years. Moreover, according to Dixon’s study, approximately 20
percent of the C-130s in 2005 were grounded or restricted to age-related conditions,
such as wing cracks. In fact, during Dixon’s research, the C-130 aircraft with more
than 45,000 operating hours were grounded, while those with more than 38,000 hours
were restricted. Figure 2 illustrates the average age of multiple USAF aircraft in
relation to the aircraft’s respective inventory number in 2005. The C-130 fleet’s

average age during 2005 was 25 years. Out of 565 C-130s in the total inventory,



around 450 aircraft were at the 25 year mark. (Dixon, 2005) In other words, the C-
130 aircraft is an “aged” aircraft; and due to its low-density, high-demand profile; and
its frequent exposure to various corrosive environments throughout the Areas of
Responsibility (AOR), the potential for stress-related cracks or excessive corrosive
conditions could cause an increase of unscheduled or scheduled maintenance

requirements.

Average Ages and Inventory of USAF Aircraft
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Figure 2. Average Ages and Inventory
of USAF Aircraft (Dixon, 2005)

Based on a C-130 baseline analysis study conducted by Booze Allen Hamilton
Incorporated in 2009, one can further look at the effects of the “aging fleet” to
increased scheduled or programmed maintenance requirements. In Figure 3, FY05-
FY09 Direct Labor Hours Compared to Aircraft and Missiles Requirement Document
(AMRD) Growth Rates, the significant point to highlight is the drastic increase in
AMRD hours from FY05 to FY11. During that six year time span, the AMRD or
programmed hours increased 45 percent from 13,043 to 18,940 hours. The increase in
programmed hours was primarily due to foam replacement and fuel system

maintenance, and center- and outer-wing inspections and maintenance. In short, these
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added programmed maintenance requirements were due to the aging factor effects of
the C-130 aircraft. Another important factor to recognize in Figure 3 is the increasing
gap between the planned and actual maintenance hours during FY05 through FYQ09.
The gap represents the average unplanned maintenance hours or unpredictable
requirements that occurred during that specific timeframe. (Booz Allen Hamilton

Inc., 2009)

30,000
25,000
20,000
15,000 +— = 4=

10,000 .
45% AMRD growth (FY05-11)

5,000
0
FYO5 FY06 FY07 FY08 FY09 FY10 FY11
—&— Actual Hrs 15,801 | 19,736 | 22,232 | 23,138 | 24,126
—8 —Planned Hrs | 14,193 | 17,498 | 18,216 | 18,993 | 19,643
—A - AMRD Hrs 13,043 | 13,686 | 15966 | 17,183 | 18,459 | 18,445 | 18,940
Effectiveness 90% 89% 82% 82% 81%
Data Set FY05 FY06 FYO7 FY08 FY09
78-82 1 0 2 2 1
83+ 14 9 15 6 6
Total 15 9 17 8 7

Figure 3. Direct Labor Hours Compared to AMRD
Growth Rates (Booz Allen Hamilton Inc., 2009)

According to AFMCI 21-133, Depot Maintenance Management for Aircraft
Repair (2005), the unplanned or unpredictable hours are a result of discrepancies that
were identified during aircraft records review conducted during Pre-Induction
conference, during Pre-Dock or In-Dock Inspections, or during Post-Dock activities
such as at functional test or during functional check flight. Moreover, unpredictable
requirements can further be broken down into two categories: work specification-

related (project) unpredictables or Over & Above (O&A) (non-work



specification/non-project-related) unpredictables. (Air Force Material Command,
2005)

Work specification or project unpredictables are maintenance requirements
that are defined and are within depot work specifications; thus, money and hours are
pre-allocated and available to assign if the requirement is identified as either a
discrepancy or as a “safety of flight” issue during depot maintenance. If identified as
a “safety of flight” condition, the Project Administration Officer (PAO) will load the
pre-allocated funds into the depot work package. If the pre-allocated funds are
exceeded or if the discrepancy is not a “safety of flight” condition, the PAO will
contact the customer to discuss the discrepancy details and the additional required
cost and time added to the scheduled production date. (Air Force Material Command,
2005)

O&A unpredictables are requirements that are not related to any current work
specifications, but should be completed at the depot due to safety or for economic
reasons. Unlike the work-specification unpredictable requirement, O&A
unpredictables are not funded and require both PAO and customer approval. (Air
Force Material Command, 2005)

Furthermore, unpredictables can further be categorized as planned or
unplanned. Planned unpredictables can be categorized as high-frequency (more than
20 percent occurrence) that are fully planned or low-frequency (less than 20 percent)
that are only planned when work is critical or complex, whereas a low-frequency
unplanned unpredictable fall within work specification scope but occurs less than 20
percent of time. (Air Force Material Command, 2005) According to the Fiscal Year
2010 Maintenance Requirements Review Board Brochure (2008), some unpredictable

hours are already planned in PDM maintenance requirements. For example, for an

10



AC-130U in 2010, of the total depot-level maintenance planned hours of 25,111.67
hours, O&A planned hours account for 1,605.20 hours (Warner Robins-ALC, 2008).

In Figure 3, the gap between FY05’s actual and planned hours when compared
to FY09’s gap increased from 11 percent to 23 percent. This disparity of hours
between actual and planned hours represents the number of unplanned maintenance
requirements that were identified after induction; in turn, further highlights the need
for depot to improve aircraft condition knowledge. This improved knowledge could
lead to the earlier establishment of a work plan and grant the necessary lead time to
acquire all parts and resources prior to aircraft induction. In short, improved aircraft
condition knowledge enables the total supportability required to keep the mechanic on
the aircraft and increase labor-burn rate. Increased labor-burn rate in essence is the
primary measure of HVM (Canaday, 2011).

One important note here is that HVM is not all about maintenance. It is about
the total lifecycle management of a platform that could eventually impact the
acquisition strategy of purchasing less aircraft due to having fewer aircraft down for
maintenance (Adams, 2008). In a Question & Answer article with Lt Gen
Wolfenbarger, AFMC Vice Commander, she commented that HVM is not just about
product flow but also includes funding, requirements, infrastructure, and materiel
support and information technology. She further said “Our objectives include
increasing system availability to the field; reducing the number of needed assets;
increasing depot capacity for dealing with unscheduled repairs and modifications; and
ultimately reducing costs to the Air Force...while still early in implementation, the
initiative has and will continue to provide the warfighters increased aircraft

availability.” (McKaughan, 2010) In other words, HVM is not just about

11



maintenance, but is a philosophy and process geared towards achieving high labor-
burn rates.

Therefore, in order to “blueprint” the lessons learned in WR-ALC’s validation
or trial phase of employing the HVM concept and tenets Air Logistics Center-wide
and perhaps the entire DoD, the following section will elaborate on the commercial
best practices that were identified and used towards formulating WR-ALC’s HVM
concept. The following section will also elaborate on the traditional PDM challenges
associated to emulating the commercial best practices of achieving high labor-burn
rates, will define the HVM tenets, and further describe the validation metrics used to

establish the much-needed traction of reengineering the whole PDM process.

2.3. Commercial Benchmarking and Traditional PDM Challenges

According to Jerry Mobley, the HVM team in 2007 initiated the study and
industrial analysis of the Maintenance, Repair, and Overhaul (MRO) processes of
numerous commercial companies such as American Airlines, TIMCO, the Royal
Canadian Air Force, and Hon Furniture to determine how and why the touch-labor
burn rates of the commercial industry were four to ten time higher than the normal
labor burn rates of WR-ALC’s aircraft depot lines, specifically the C-130 PDM line.
(WR-ALC HVM Office (b), 2010) In fact, according to Doug Keene, HVM architect,
the high-level of commercial MRO burn rate enabled the airlines to achieve aircraft
availability rates well above 90 percent, whereas the USAF maintains an average
aircraft availability rate of only 60 percent (Badiru, A. & Thomas,M., 2009). As a
result of the HVM Team’s study of commercial industry’s burn rates, several

commercial industry best practices that could be benchmarked by depot were
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identified. (Warner Robins-ALC/ HVM Team, 2011) Figure 4 identifies the

commercial industry’s best practices used to achieve high labor burn rates.
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Figure 4. Commercial Industry’s Best Practices
(Warner Robins-ALC/ HVM Team, 2011)

The first critical factor identified by the HVM team to benchmark was
commercial industry’s methodology of establishing accurate work requirements or
daily standard work. According to HVM team’s research, with the commercial
industry’s work requirements accurately defined daily, coupled with a strict adherence
to a production schedule, their average burn rates of 500 to 900 hours per day was
achievable and were also paramount to their production success. In terms of depot
emulating commercial industry’s methodology of developing more standard work
requirements to control variability of repair processes and increase burn rate, the
HVM team identified WR-ALC’s current inability to quickly and accurately
determine the aircraft’s condition prior to PDM input. This inability significantly

impedes the immediate and accurate development of work requirements and
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procurement of required material; thus, the average C-130 aircraft burn rate for depot
is 145 to 220 hours per day. According to Jerry Mobley, although the burn rate is
incrementally improving, the depot is aiming for 500 hours of labor-burn rate per day.
(Canaday, Faster Maintenance Through HVM, 2011)

Currently, as per traditional depot procedures, only after the aircraft arrives at
depot and the Evaluation and Inspection (E&I) phase is complete can depot establish
the tailored work requirement plan and source required materials for that specific
aircraft. According to Brian Keeling, “master sensei” for the HVM Team, even after
60 days that a C-130 arrives at depot, the E&I phase on some aircraft is still being
accomplished. This inability to complete the E&I phase immediately after aircraft
arrival directly impacts depot’s on-schedule production capability, ultimately
affecting the on-time delivery of aircraft to the customer. In fact, per traditional depot
procedures, only after the aircraft’s E&I phase is complete, can depot identify the
aircraft’s repair requirements and order the materials needed to repair aircraft.
Therefore, this delay in gaining knowledge of the aircraft’s condition can lead the
mechanics to be underemployed waiting for materials to arrive prior to performing
work. (Adams, 2008) In terms of the HVM concept, mechanics waiting equates to
zero labor-burn hours.

Furthermore, because of the current alignment of Program Office engineers in
the 330th Aircraft Sustainment Wing and the depot planners and maintainers in the
402nd Maintenance Wing, there is little feedback pertaining to the content and
validity of the Work Control Documents (WCDs) or 173 cards maintained in the
402nd Maintenance Wing. Due to this separation of functional expertise between the
Program Office engineers and the maintenance planners and maintainers, any

modification to the maintenance requirements are often made with insufficient data,
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made with the non-participation of the appropriate SMEs, or made to solve an
immediate problem without any knowledge if the long-term scheduled modifications
included repair for those problems. (Warner Robins-ALC/ HVM Team, 2011) In
other words, without the full knowledge of the overall maintenance requirements and
schedule, immediate repair could be unnecessarily implemented and even duplicate
scheduled maintenance tasks.

The second commercial best practice identified during study that PDM could
benchmark was the “mechanic-centric” focus of commercial industry. This
mechanic-centric methodology enables the mechanics to stay on standardized tasks
while the required parts, tools, and equipment are either pre-positioned or brought to
the mechanic. Moreover, to further enable this mechanic-centric focus, the
commercial industry utilizes highly-ordered process steps that were reproducible as
standard work, such that variations in work processes were minimized. This industry
drive for standard work became further enabled by the development and usage of task
kits and/or Point of Use (POU) kits. When compared with traditional depot
processes, depot operates in a “job shop” environment wherein the mechanic is
responsible for acquiring the parts and equipment to accomplish their scheduled tasks.
In other words, while the mechanic is pulled away from the aircraft to scrounge for
required parts, support equipment, tools, and other maintenance support, the
opportunity to remain on scheduled task and improve touch-labor burn rate is lost.
(Creel, 2010) Again, this leads to a low burn rate when compared to commercial
industry.

The third factor identified from study was commercial industry’s “enterprise
approach” to operations. This enterprise approach is accomplished through the usage

of an integrated information system. This integrated information system capability
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enables the synchronized planning, scheduling, data collection, and analysis required
to implement a highly choreographed execution of maintenance tasks. The current
Air Force information systems used at depot and field does not enable the real-time,
integrated visibility to proactively plan and schedule maintenance requirements.
Although Expeditionary Combat Support System (ECSS) is designed to eventually
integrate the current legacy systems into an overall full Enterprise Resource Planning
(ERP) system similar to that of the commercial industry, the current legacy PDM- and
field-level systems do not enable this “enterprised” real-time visibility of knowing the
aircraft condition or other fleet scheduling requirements prior to PDM input. (Warner
Robins-ALC/ HVM Team, 2011) This delay in receiving required information to
immediately create a more integrated, planned approach to synchronize depot and
field-level maintenance requirements minimizes the opportunity to fully optimize
scheduled aircraft downtime. According to Marty Cain, HVM Office Information
Technology Lead, there are at least 17 different information systems or databases that
the HVM Office uses to track the cost, scheduling, and performance of PDM
operations (Cain, 2011). See Appendix A for list and description of depot
information systems used for PDM operations.

As a result of the aforementioned commercial best practices identified by
industrial study and analysis to increase burn rate and affect aircraft availability, the
HVM team further identified the need to transition the traditional maintenance
concept of “segregated” field and depot-level maintenance to a “Single Maintenance
Concept” approach. Thus, the new month 18-month HVM cycle was developed to
prevent duplication of work requirements, decrease the amount of aircraft in field held
down for scheduled maintenance, optimize aircraft downtime while at depot, and

increase aircraft availability. (Warner Robins-ALC/ HVM Team, 2011)
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In this “Single Maintenance Concept” approach, the HVM team included the
field 1SO requirement work packages into their current HVM cycle work
requirements. According to Jerry Mobley, this field ISO requirement added to the
current HVM cycle requirements does not add any additional hours to the PDM
workload, prevents the duplication of unnecessary maintenance requirements, and
ultimately could increase aircraft availability; that is if, depot produces the HVM

cycle aircraft as scheduled. (Mobley, personal communication, March 25, 2011)

2.4. HVM Concept

The HVM concept is a philosophy or process that evolved from the private-
industry practice of accomplishing high touch-labor burn rate. Through a study
conducted by the HVM team with the assistance of Georgia Institute of Technology
and University of Tennessee, the previously mentioned commercial best practices
were analyzed and compared with the traditional C-130 aircraft PDM process. After a
gap analysis of PDM current state to future state was conducted, the need to reduce
the variability in the overall PDM process was highlighted. From the variability
analysis, the traditional PDM practice of conducting an average 26,000-hour PDM
overhaul of C-130 aircraft every 5 to 6 years impacted the on-time delivery rate of the
aircraft due to the long intervals between depot visits where depot fully analyzes
aircraft condition. As a result, the four HVM cycles conducted in shorter intervals of
18 months were established. According to the variability analysis conducted, the four
smaller cycle packages were believed to increase the probability of improved on-time
production of the C-130 aircraft. (Department of the Air Force, 2010) According to

the GO97-PDMSS data pull, covering the production of 151 C-130 aircraft during the
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period of July 2007 to May 2011, the on-time delivery rate of C-130 aircraft is 18
percent (Cain M. , personal communication, May 6, 2011).

Another factor to consider that counters the traditional PDM process of
lengthy PDM aircraft down day average of 205 days is the “must fix now mentality”.
This mentality of “must fix now” versus the flexibility of deferring maintenance
requirements until next PDM is a function of the longer traditional PDM intervals of 5
to 6 years versus the HVM shorter intervals of 18 months. As a result of this “must
fix now mentality,” the tendency to add unpredictable work requirements to the
traditional PDM package exists and could negatively affect the on-time delivery rate
of aircraft to customer. (Adams, 2008) If the requirements were known due to
improved aircraft condition knowledge, these unplanned requirements could be
planned and inputted into the Aircraft Missiles Requirements Document (AMRD)
schedule prior to aircraft induction.

Figure 5 contrasts the traditional C-130 aircraft PDM process to the future
state C-130 aircraft process when the HVM concept of cycle maintenance and the
HVM tenets are employed. Under the HVM concept, C-130 aircraft is inducted into
PDM more frequently for shorter durations. If the C-130 aircraft were to be produced
on-schedule as per the HVM cycle approach, the C-130 aircraft would accumulate

less aircraft down time, when compared to the traditional PDM process.
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Figure 5. HVM Concept (Warner Robins-ALC/ HVM Team, 2011)

In terms of burn rate, WR-ALC currently maintains an average burn rate on C-
130 aircraft of 145-220 hours per day, whereas the private industry burn-rate average
is between 500-900 hours. If WR-ALC’s C-130 aircraft burn rates were to increase
comparable to industry per HVM implementation, the resulting increase in C-130
aircraft availability could further equate to 14 percent. (WR-ALC HVM Office (a),
2010) According to Jerry Mobley, the HVM Team Lead, the depot is aiming for a
labor-burn rate of 500 hours per day (Canaday, 2011).

Another significant initiative WR-ALC HVM Team initiated towards
increasing aircraft availability is the commercial best practice of synchronizing field
and depot maintenance. By synchronizing field and depot maintenance into a “Single
Maintenance Concept,” such as by absorbing field ISO requirements and conducting
Pre-Induction Inspections (PII) during field-scheduled C-130 HSCs, optimizes aircraft
downtime and enables a better knowledge of aircraft condition. This increased
understanding of aircraft condition prior to PDM induction will allow the appropriate

lead time to thoroughly plan and acquire necessary parts, engineering repair
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dispositions, personnel, and equipment to better synchronize maintenance and enable
the mechanic-centric focus of keeping the mechanic on the aircraft for increased labor
burn rate. Additionally, this HVM concept will enable the improved analysis of
aircraft condition to meet established goals of on-time delivery and increased aircraft
availability. (Adams, 2008)

Although this WR-ALC HVM initiative primarily focuses on the C-130
aircraft, this commercially-derived concept, and the processes and capabilities
developed and validated therein could further be scalable and transportable to other
weapon platforms. According to WR-ALC HVM office, future improvements will
encompass the methodology of condition-based maintenance, reliability-centered
maintenance and other AFSO21 tools to eventually achieve the capability to further
ascertain and predict aircraft condition prior to aircraft disassembly and/or input into
PDM. In turn, this overall strategy of employing the HVM concept along with the
other AFSO21 tools could eventually result in the overall reduction in total
maintenance workload and aircraft downtime, decrease maintenance costs, and also
increase aircraft availability. According to Jerry Mobley, in order for the field to fully
trust depot, embrace this concept, and allow their aircraft to be held down for
maintenance at WR-ALC four times more than is currently required as per traditional
PDM schedule, on-time delivery of all C-130 aircraft from PDM to the field is
necessary; whether aircraft was scheduled for a PDM, HVM, Unscheduled Depot
Level Maintenance (UDLM), or modification. (Mobley, personal communication,

March 25, 2011)

20



2.5. Primary Tenets of HVM

The following paragraphs will elaborate on the HVM tenets and the validation
metrics used by the HVM Office to track their progress towards employing the HVM
concept and tenets throughout WR-ALC. Figure 6 illustrates the primary tenets of

HVM.
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Figure 6. Primary Tenets of HVM (Fraley, 2010)

2.5.1. Knowing Condition of Aircraft

The first HVM tenet involves “knowing condition of aircraft.” This tenet is
accomplished by using an enterprise-wide, integrated approach to gather and analyze
aircraft maintenance data/information to better ascertain the condition of the aircraft
prior to depot induction. By knowing the aircraft condition prior to induction,
planning maintenance requirements and ensuring total supportability by acquiring the
necessary parts, equipment, engineering repair dispositions, deferring non-safety of
flight repairs will further enable the mechanic-centric focus of HVM; in turn,
eliminate non-productive time at depot. (WR-ALC HVM Office (b), 2010)

Furthermore, by implementing more aircraft inspections at depot every 18

months through smaller cycle maintenance packages of average 6,000 to 12,000
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programmed hours (WR-ALC HVM Office, 2011) versus the traditional PDM
requirement of 5 to 6 years of average 26,000 programmed hours, increased
knowledge of aircraft condition will be achieved and prevent unnecessary downtime
due to major grounding conditions that could have been preventable and mitigated
through proper and early engineering assessments. (Warner Robins-ALC/ HVM
Team, 2011) A good example of this need to move to more frequent depot
inspections was during the 2009 visit of Ms Debra Tune, Principal Deputy Assistant
Secretary of the Air Force for Installations, Environment and Logistics, to WR-ALC.
During her visit, she commented on the reason a C-5B aircraft that was initially
programmed to 50,000 hours of work resulted into 70,000 hours as “because the depot
hadn’t seen that airplane in six years.” She further said “you want to continuously
look at that airplane...you want that engineering assessment...you want feedback
from the field as to what’s happening in it, and look at it and catch it before it
becomes a big difficult problem...before it becomes a grounding situation.” (Scully,
2009) To proactively improve the knowledge of aircraft condition prior to induction,
the HVM team proactively established a Predictability Analysis Process in 2010

(Mobley, 2010).

2.5.1.1. Predictability Analysis Process

In accordance with the HVM tenet of increasing knowledge of aircraft
condition prior to aircraft induction, WR-ALC HVM Team initiated an Expected
Management Agreement with 402th MXW, 330th ASW, AMC/A4M, and
AFSOC/A4M. This agreement enables the thorough predictive analysis for aircraft
condition to occur. This Predictive Analysis Process (PAP), as stated in the

agreement is a critical component of HVM philosophy since the current depot
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processes of assessing an aircraft’s condition and preplanning prior to aircraft
induction is inadequate; thus, this overall PAP process involves two steps: 1) Conduct
thorough aircraft historical maintenance records review, and 2) Conduct Pre-Induction
Inspection (PI1) four to seven months prior to aircraft’s depot induction date during
aircraft’s scheduled HSC. (Mobley, 2010)

The thorough maintenance review step involves reviewing both scheduled and
unscheduled maintenance actions captured in various maintenance data collection
systems such as Core Automated Maintenance System (CAMS), G081 (CAMS for
Mobility), and Reliability and Maintainability Information System (REMIS); in
applicable aircraft Air Force Technical Order (AFTO) forms such as AFTO Form
781A (Maintenance Discrepancy or Work Document), AFTO Form 781K (Aerospace
Vehicle Inspection, Engine Data, Calendar Inspection and Delayed Discrepancy
Document), AFTO Form 103 (Aerospace Vehicle/Missile Condition Code) (TO 00-
20-1); or in depot/technical assistance requests such as AF Forms 107s or 202s (TO
00-25-107); etc. (Mobley, 2010)

The P11 step involves conducting a thorough aircraft inspection led by a
government-service HVM team member. The HVM PII team will consist of five
government-service or contract personnel who are experienced and trained in
maintenance and supply systems management, statistical process control, job data
documentation, and aircraft repair. This team will also include an Operational Safety,
Suitability, and Effectiveness (OSS&E) engineering representative who will be
capable to immediately evaluate and resolve any safety or non-safety of flight
discrepancies identified during PIl. Rather than the typical wait four calendar days
for an engineer response to a routine engineering repair request due to established

response guidelines per TO 00-25-107 (2008), the engineer on-site will be capable to
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make or coordinate immediate repair dispositions; in turn, avoid unnecessary aircraft
downtime (Secretary of the Air Force, 2008). Moreover, this engineer will be capable
of deferring non-safety of flight maintenance actions until scheduled aircraft’s depot
input date. According to this agreement, field representatives such as squadron Plans
and Scheduling (P&S), Non-Destructive Inspection (NDI), and QA personnel will be
provided to assist in the PIl. (Mobley, 2010)

Additionally, the inspection checklist currently developed by the HVM team
incorporates usage of borescopes to conduct non-intrusive inspections behind panels,
floor boards, or in other corrosive-prone areas. According to Doug Keene,
borescopes previously were used primarily to inspect deep inside engines. With the
validation of the HVM concept at WR-ALC, the engineers developed and
implemented new procedures with old equipment to conduct look-ahead inspections
in areas that will be inspected during aircraft’s next inspection cycle at depot.
(Rector, 2009) For example, when an aircraft undergoes its HVM fuselage
inspection, a borescope can be used to non-intrusively inspect the wings of the aircraft
to prepare for its next HVM wing inspection.

The borescope procedure is currently used during the PlIs to catch
discrepancies early and further gain better knowledge of the aircraft condition. This
inspection is currently being finalized and will eventually be published as an official
Air Force Technical Order. Again, to optimize aircraft downtime, this P11 will be
conducted during scheduled HSCs. A HSC is conducted 270 calendar days or 9
months prior to a 540 day or 18-month ISOs (Secretary of the Air Force (b), 2010),
and is typically scheduled for five days. The PII to be conducted concurrently with

the HSC normally lasts 3 to 5 days. (Mobley, 2010)
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The intent of this PAP is to determine the aircraft’s condition, such that the
required parts, unscheduled maintenance repair requirements, and engineering repair
dispositions can be identified and pre-ordered, pre-planned, or both safety or non-
safety of flight discrepancies temporarily repaired and deferred until the aircraft’s
depot input date. After the aircraft undergoes its first HVM cycle, this P1I requirement
will be included in the aircraft’s subsequent E&I phase to again conduct a look-ahead,
pre-plan, pre-order, or defer maintenance action until its next HVM cycle. This Pll is
part of the PAP of HVM that enables increased predictability of aircraft condition,
and is a critical component of the HVM tenet of “knowing aircraft condition”

(Mobley, 2010).
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2.5.1.2. Pre-Induction Inspection Metrics

Figure 7 illustrates the number of discrepancies identified during PI1I that are
planned into the aircraft’s next HVM cycle. Although the P1I metrics identifies the
number of discrepancies found during P11, it does not directly show its relation to the
overarching objective of on-time scheduled delivery per aircraft. However, with the
increased knowledge of aircraft condition, the discrepancies planned, and the required
materials sourced prior to aircraft induction, the planned discrepancies could affect
the supportability of the mechanic and enable an increased labor-burn rate, thus

impact the on-time production or delivery of aircraft.

* Know Condition of Aircraft

- PIl Pre-Induction Inspection Findings

200 PDM

120

160

140

120

"gg Fuseiage Cyies
60

40

2 il £l

D L T T T T

Wal#1-T4- Val#2 -65- Wal#3 -92- Val#4 -88- Vals5-53-
1671 0871 0553 1302 5220

Figure 8. Condition of Aircraft Metric
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2.5.2 Daily Standard Work

The second HVM tenet involves enabling the mechanic to perform “daily
standard work.” This tenet is achieved by developing and providing the mechanic
step-by-step visual workcards rather than traditional depot 173 workcards that lists
only tasks, requiring the mechanic to pull and reference applicable task workcards or

applicable technical orders to accomplish task assigned. Through use of these newly
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developed step-by-step visual workcards, the mechanics can remain on task to

perform all maintenance actions and reduce variations in task accomplishment by

using standardized visual instructions, such that the task is accomplished the same

time, every time.

Figure 9 illustrates the new visual workcards that were developed from the

previous 173 work control documents. These new visual workcards are currently

being used in the C-130 HVM Dock and are being developed for use throughout the

560th AMXS.

In terms of the validation metrics used to ensure the traction of this

tenet, this “Daily Standard Work” metric is rolled into the validation metrics for

Maintenance Requirements Supportability Process (MRSP).
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2.5.3. Maintenance Requirements Supportability Process

The third HVM tenet, MRSP, is a collaborative team approach between the
330th ASW C-130 System Program Office (SPO), 402 MXW, Defense Logistics
Agency (DLA), and Global Logistics Support Center (GLSC) that enables the
mechanic to achieve high touch-labor burn rates. MRSP is the total process that
encompasses receiving and analyzing aircraft maintenance data, evaluating supply
drivers, and formulating engineering repair procedures to generate tail-number
specific work requirements, and further synchronizes maintenance tasks or Bill of
Work (BOW) with the material required or Bill of Material (BOM) to accomplish
each task. (WR-ALC HVM Office (c), 2010) Figure 7 illustrates how the four HVM

tenets are interrelated with MRSP as the center tenet.
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The BOM consists of everything required for the mechanic to accomplish
tasks such as parts, tools, applicable technical data, applicable Personal Protective

Equipment, required hazardous material, etc. Additionally, this process pushes the
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development and usage of task kitting with point-of-use (POU) delivery prior to every
mechanics’ shift. (Derco Aerospace Incorporated, 2010)

The building of task kits start with the MRSR (Maintenance Requirements
Supportability Review (MRSR) Panel. This Panel is comprised of Maintenance,
Logistics, and Supply representatives who forecasts the material required for
maintenance. After the MRSR Panel and Aircraft Maintenance Team (AMT)
approves the BOM and BOW, the BOM and BOW along with the daily work
sequence that is established by the AMT are sent to the Derco Aerospace Task Kit
Integrator to further design and build the task kits required for each shift. The Task
Kit Integrator interfaces with the 330th ASW engineers, 402nd MXW maintainers,
DLA, and GLSC representatives. The Integrator is the single point of supply for the
HVM dock that is responsible for all serviceable and unserviceable material that
enters and/or leaves the dock. If the parts required for task is not procurable due to
excessive lead time requirements or are not available, the MRSR Team will re-plan
the operation and/or research temporary repair requirements. (Derco Aerospace
Incorporated, 2010)

According to J.J. Arnold, Logistics Sales Manager of Derco Aerospace who is
subcontracted under M1 Support Services and provides integration support for WR-
ALC’s HVM Team mentioned that in addition to the designing and the building of the
task kits and ensuring full supply chain support in the HVM dock, the Derco
Integration team provides an Andon audio-visual system to notify management of
quality or process issues. (Canaday, 2010) The M1 team members include the
Project Director, kitting Project Supervisor, Technical Writer, Quality Assurance

Analyst, and numerous Material Coordinators. The Derco Team Members include the
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C-130 HVM Project Manager, C-130 HVM Subject Matter Expert, and numerous
Supply Chain Analysts. (Hughes, P., personal communication, April 29, 2011)

This Andon system or status display system is positioned in numerous
locations throughout the hangar and is used by the mechanics when tools or materials
are not provided by the task kit or if a problem occurs in the process (see Figure 11).
When the Andon light system is triggered, a signal is sent to the receiver mounted in
the AMT section. At that time, an interrogator sends a runner to evaluate the needs of
the mechanic who triggered the light, then coordinates the required material or
support to ensure the mechanic remains on task and the issues are fully resolved.
(Canaday, 2010) Additionally, the Andon system tracks the mechanics’
material/support requests and the response time that the mechanics’ requests were
met. The Andon information tracked is further analyzed to provide improved

mechanic support and POU task kits (Derco Aerospace Incorporated, 2010).

Andon Lights

Transmitter Receiver

Figure 11. Andon Light System
(Derco Aerosapce Incorporated, 2009)

2.5.3.1. MRSP Validation Metrics
Figure 12 illustrates the number of planned MDS requirements per the

approved cycle requirements and identifies the status of the planned maintenance
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operations and visual workcards (BOW) and material (BOM) that are established and
ready to be sent to the Derco Aerospace Task Kit Integrator for POU kit build. The
building of the POU kit occurs after the MRSR Team and AMT approves the BOW,
BOM and daily work sequence. (Derco Aerospace Incorporated, 2010)

The MRSP validation metric shows the supportability aspect of providing the
mechanic all the support requirements such as standard work through visual
workcards, choreographed tasks, and required material through POU Kits to ensure the
mechanic stays on aircraft and executes a high labor-burn rate. In relation to the
overarching objective of on-time production and delivery of aircraft, the MRSP metric
is moderately related to the on-time production and delivery of aircraft since higher

burn rates directly correlate to on-time production.
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Figure 12. MRSP Metrics (402d Maintenance Wing, 2010)
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Figure 13 illustrates the number of POU task kits built per the C-130 aircraft

that underwent the HVM cycle maintenance. Since the following chart is dated 20

September, the chart does not reflect the POU task Kits built for aircraft 69-5820.

According to the 5 May 2011 data pull from Allen Quattlebaum, HVM Workforce

and Financial Issues Lead, 184 operations were kitted for aircraft 69-5820 (see Table

1). (Quattlebaum, A., personal communication, May 11, 2011)
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Figure 13. Task Kitting (WR-ALC HVM Office (c), 2010)

Table 1 shows a data pull from Allen Quattlebaum on 5 May 2011. This data

table is used to build the HVM tenet validation metrics previously discussed.

Table 1. Data Used to Build Validation Metrics
(Quattlebaum, personal communicarion, May 6, 2011
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650071 | Fuselage | 2Decl9 | 15Ma-i0 (2629508 | &2 T8 £7) 4215 195 49 |les| 57 | 1155 L] 378
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2.5.4. Burn Rate

Burn rate, the fourth tenet of HVM, is a function of the first three tenets. Burn
rate is primarily the rate at which direct work in relation to programmed work is
accomplished on the aircraft. If daily work is standardized in terms of work performed
and choreographed in sequence; the condition of the aircraft is known; and the
supportability of the mechanic in terms of BOM, BOW, POUs and Kitting is provided,
the direct labor performed by the mechanic is optimized and the results of increasing
burn rates can be realized. In fact, the higher application of direct labor-hours or burn

rate per day is the primary measure of true HVM (Canaday, 2011).

2.5.4.1. Burn Rate Validation Metrics

Figure 14 illustrates the burn rates per aircraft that underwent the HVM cycle
maintenance, and shows a steady increase in the burn rate for in-dock maintenance
(Quattlebaum, personal communication, May 6, 2011). One item to note pertaining to
this HVM burn rate validation chart is that the burn rates listed below do not reflect
the total burn-rate per aircraft; just the in-dock burn rate. From the 6 May 2011 data
pull from Marty Cain through GO97-PDMSS, the total burn rate, including aircraft
induction, strip for wash, wash, in-dock, to functional test for each aircraft below is as
follows: aircraft 74-1671 — 137 hours; aircraft 65-0971 — 75 hours; aircraft 93-0553 —
157 hours; aircraft 88-1302 — 178 hours; and aircraft 69-5820 — 255 hours. (Cain M.,
personal communication, May 6, 2011) Lastly, according to the 402nd MXW Burn
rate Validation Chart for aircraft 69-5820, dated 23 September 2010, the snapshot of
the burn rates for aircraft are higher (485 hours per day) in chart since the weekend
work is not accounted for in schedule (see Figure 15). (402d Maintenance Wing,

2010).
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Figure 15. 402nd MXW Burn Rate for Aircraft 69-5820 (402d Malntenance Wlng
2010)

Sustain the Fight . Quality Depot Mainienance On Time, On Cogt

This disparity in the accounting of burn rate as referenced in the previous

paragraph highlights a potential problem for PDM operations; that is if the burn rates

are used as planning factors to man-load aircraft, determine Work in Process (WIP),

or even determine aircraft production schedules. The methodology for the

formulation, accounting, and even application of burn rates to production can be a

topic for future research since burn rates are the true measure of HVM.
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2.6. Progression of C-130 HVM Cycle Approach from 2009 to Current

Initially the HVM cycle approach or plan started with four cycles: Cycle 1 -
Fuselage, Cycle 2 - Wing, Cycle 3 - Empennage, and Cycle 4 - Flight Controls/Paint.
Each cycle was expected to hold the aircraft down for maintenance at depot for 15
days each (WR-ALC HVM Office (a), 2010). Following this initial plan, the total
aircraft downtime would have equated to 60 totals days during the 5 to 6 year depot
interval as established by T.O. 00-25-4, Depot Maintenance of Aerospace Vehicles
and Training Equipment (2002). According to T.O. 00-25-4 (2002), depending on the
configuration or MDS of the C-130 aircraft, the calendar time interval of PDM ranges
between 54 to 69 months. (Secretary of the Air Force, 2002) Figure 16, illustrates

the PDM intervals of the different configurations of C-130 aircraft.

TO D0-25-4
Table I.L  Programmed Depot Mantenance - Contimued
C-135, C-1351E, NEC-135, OC-135, &
TC-135, WC-135
E-3 54
B omac
OO-ALL Aircrafi:
WR-ALC Aircrafi
C-1300H (PACAF) 34
MCI30E, AC-130H 34
MIC-130A, MC-130H, WC- 130H, MC- Gl
130P, AC-130U
LC-130H, HC-130MP L
MC-1308, EC-130E, EC-130H, L
130K, C-130H
C-1300, OC-1300, BC-1300, WC-130 Gguas
C-141 fll
C-5A fll
C-5B B4
E.15ees L
o Extension inspection at 44-51 months
Thirty (30} month Mad-isterval inspection on ACC and AFRC HC- 130N aircaft (Commasd Option)
*  Inigidd PINM not oo exceed 130 months (15 Yis) from aicerefl sooeplance date - (Airosft Dats Pleie).
=2 .15 models cam E210 and wp should begin PDM oot bxier than B years from delivery, amd thereafier maingain
a & year oycle.

Figure 16. C-130 Aircraft PDM Interval (Secretary of the Air Force, 2002)

Secondly, this initial inception of HVM included a PDM-Transition (PDM-T)
plan. Due to funding constraints, the PDM-T was established to incrementally

transition aircraft scheduled for PDM to HVM in a cost-neutral fashion. The plan
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incorporated reducing the aircraft’s current scope of the programmed PDM
requirements by 50 percent and involved deferring non-safety of flight or non-critical
repairs to the aircraft’s next HVM cycle. The money saved during this de-scoped
PDM or PDM-T would be used to induct that aircraft into its next HVM cycle, 18
months later. (WR-ALC HVM Office (a), 2010)

After five HVM validations; four fuselage cycles (C-130H, aircraft 74-1671;
MC-130P, aircraft 65-0917; C-130H, aircraft 92-0553; MC-130W, aircraft 88-1302)
and one PDM-T that eventually turned out to be a full PDM that the HVM concept
and tenets were employed (MC-130P, aircraft 69-5820); and another aircraft
undergoing a full PDM (MC-130P, aircraft 66-0217), the HVM flow days per cycle,
particularly the HVM wing cycle increased significantly from 15 days to 49 days.
(Quattlebaum, personal communication, May 6, 2011)

The increase in flow days per the HVM cycles in relation to the initial HVYM
plan discussed above were due to three main factors, incorporating 1SOs in the cycles
to integrate field-level and depot-level maintenance, the learning curve effects
associated with being the first-ever in the DoD to validate and implement HVM, and
the unanticipated corrosive condition of the aircraft that was identified during the
look-ahead inspections conducted during the validation phase of the HVM’s fuselage
cycle inspection. As a result, the current programmed depot flow days per HVM
cycles are as follows: Cycle 1 - Fuselage — 28 days; Cycle 2 — Wing — 49 days; Cycle
3 — Empennage — 28 days; and Cycle 4 - Flight Controls/Paint — 28 days.
(Quattlebaum, personal communication, May 6, 2011) Altogether, during the PDM
cycle of 5 to 6 years, the current HVM Cycle concept would equate to 133 days that
the aircraft is scheduled down for maintenance; much higher than the initial full HYM

cycle plan of only 60 days.
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When compared to the planned C-130 PDM average flow days of 164 days,
the total aircraft down days resulting from the current HVM cycle concept is only 31
days less than the average traditional PDM flow days. A further analysis of the total
aircraft maintenance down days potentially decreased or increased in relation to the
HVM cycle approach or traditional PDM process will be discussed and evaluated in

the methodology and analysis sections of this paper.

2.7. C-130 Aircraft Isochronal Inspections

According to T.O. 1C-130A-6WC-14, Workcards Minor and Major
Isochronal Inspection USAF Series All C-130 Aircraft (2010), the C-130 aircraft ISO
inspection consists of three minor and one major inspection that will be completed
every 540 days (18 months) (see Figure 17). The total ISO inspection cycle or
interval between 1SOs is 2,160 days (72 months). With the intervals of each ISO at
18 months, the alignment of ISOs (three minors and one major inspection) with the
HVM cycle approach is optimal since the HVM cycle intervals are also 18 months.
By integrating the field 1SOs with the depot HVM cycles per the “Single Maintenance
Concept”, aircraft down time could decrease and aircraft availability increase.
According to an interview with Jerry Mobley, the 1ISOs have been incorporated into
the HVM Cycle maintenance packages with no additional program hours or costs
(Mobley, personal communication, March 25, 2011).

However, according to T.O. 00-25-4 (Secretary of the Air Force, 2002), the
ISO engine inspection requirement as per TO 1C-130A-6WC-14 (2010) will not be
accomplished at depot; thus, still must be accomplished in the field. (Secretary of the

Air Force (b), 2010)
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PUBLICATION NUMBER INSPECTION REQUIREMENTS FIGURE CHANGE NO. CARD NO.
1C-130A-6WC-15 INTRODUCTION 1-001

1. THIS PACKAGE OF MINOR AND MAJOR INSPECTION WORK CARDS PROVIDES THOSE MANDATORY INSPECTION REQUIRE-
MENTS THAT ARE COMMON TO ALL C-130 MISSION AND DESIGN SERIES (MDS) AIRCRAFT

2. A COMPLETE CYCLE OF THE ISOCHRONAL (ISO) INSPECTION PROGRAM FOR THE C-130 AIRCRAFT CONSISTS OF 3 MINOR AND
1 MAJOR INSPECTIONS WITH A MAXIMUM INTERVAL OF 540 DAYS BETWEEN EACH INSPECTION. THE COMPLETE ISO INSPEC-
TION CYCLE IS A MAXIMUM OF 2160 DAYS. AT THE COMPLETION OF EVERY MAJOR I1SO INSPECTION DUE DATES FOR THE NEXT
THREE MINOR AND THE NEXT MAJOR 1SO INSPECTIONS ARE ESTABLISHED AT 540 DAY INTERVALS FOR THE NEXT COMPLETE
150 CYCLE. DURING EACH COMPLETE IS0 CYCLE, THE FIRST 30 DAYS AN AIRCRAFT ACCUMULATES IN A POSSESSION STATUS
CODE OF DJ, DK, DM, OR DN, AS DETERMINED BY AFI 21-103, ATTACHMENT 18, ARE NOT COUNTED TOWARD THE IS0 INTERVALS
C-130 MDS DO NOJT ACCRUE -6 INSPECTION DAYS TOWARDS THE NEXT ISOCHRONAL INSPECTION DURING PDM. EARLY AC-
COMPLISHMENT OF AN SO INSPECTION IS AT UNIT DISCRETION AND DOES NOT REQUIRE A WAIVER. EARLY ACCOMPLISHMENT
WILL REQUIRE ALL SUBSEQUENT ISO INSPECTIONS IN THE CURRENT CYCLE TO BE ADJUSTED ACCORDANTLY. THE MAXIMUM
INSPECTION INTERVAL SHALL NOT BE EXCEEDED UNLESS AUTHORIZED BY THE MAJCOM AND SPO ENGINEERING THROUGH
THE PROCESS DESCRIBED IN TECHNICAL ORDER 00-25-107

3. THIS PACKAGE OF WORK CARDS 15 DIVIDED INTO FOUR PARTS, D-1, D-2, D-3, AND D-4. THE MINOR AND MAJOR INSPECTIONS
ARE MADE UP OF COMBINATIONS OF THESE FOURS PARTS ACCORDING TO THE TABLE BELOW:

NAME OF INSPECTION
NO.TMINOR  NO.2ZMINOR NO.3MINOR NO.4 MAJOR

PART D-1(1C-130A-BWC-15) ————————m X X X X
PART D-2 (1C-130A-6WC-15) —— X X
PART D-3 (1C-130A-BWC-15) —— X

(

X
PART D-4 (1C-130A-6WC-15) ————————m X

Figure 17. ISO Workcards (Secretary of the Air Force (b), 2010)

2.8. Additional Field-level Aircraft Down Days to Support HVM Concept
According to the data gathered from the field through e-mail questionnaires
and a study conducted by John Huff, C-130 HVM Production Flight Chief, the
average C-130 aircraft down days scheduled for ISOs ranged between 9 to 20 days;
average from sample data, resulted into 15 days of aircraft downtime. (Huff, 2011)
The other aircraft-scheduled down days in field attributable to PDM or HVM
input or output are the PDM-prep days whereat the field unit holds the aircraft down
to prep for PDM input, the Post-PDM days where the field unit accepts aircraft and
readies aircraft for first flight after PDM, the 1SO days where the field or depot
accomplishes the 1SO, and the HSC days where the field conducts a mid-point
inspection between the 1ISOs. The sample data average for PDM-prep down days is 3
days, for Post-PDM down days is 5 days, for ISOs is 15 days, and for HSCs is 5 days.
Depending on whether the traditional PDM process or HVM cycle approach is used

will dictate the use of the different columns in survey towards computing aircraft total
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down days. The methodology of computing total aircraft down days in relation to
traditional PDM and HVM cycles will be discussed in next section. Table 2 shows
the results of the questionnaire used to equate the aircraft down days cited in the

previous paragraphs. See Appendix B for e-mailed questionnaire with response from

1st SOW.
Table 2. Responses to Field Questionnaire, (2011)
e e - PDM-PREP POST-PDM IS0 Down | HSC Down
Down Days Down Days Days Days

Hurlburt Ficld Jhlay-11 MC-130H 3 3 ] 2
Hurlburt Ficld I May-11 AC-130U 5 5 10 5
Kidand AFB 5-May-11 MC-130P 3 5 18 5
Kirdand AFB S-hlay-11 HC-130N 3 3 18 2
Kirdland AFE E-May-11 HC-130P 7 3 5 12 5
Kidand AFE 5-May-11 MC-130H 3 5 18 5
Lish= Riock 23-Jul-10 C-130H 5 7 9 5
Lisie Rock 23-Jul-10 C-130E 5 7 11 5
Dyezs AFB 23-Jul-10 C-130H 2 5 20 5
Cannca AFEB 23-Jul-10 AC-130H 2 3 11 5
Cannca AFB 23-Jul-10 MC-130W i 5 5
Kadena AB 23-Jul-10 MC-130P 2 4 15 3
Kadena AB 23-Jul-10 MC-120H 2 4 15 5
RAF Mildenha 23-Jul-10 MC-130P 2 4 15 5
RAF Midenha 23-Jul-10 MC-130H 2 4 15 5
Moody AFB S-May-11 HC-130P 2 5 20 3
AVERAGE 3 473 14.56 3
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3. Methodology

This chapter will cover the research methodology of assessing multiple
sources of data to determine the HVM concept and tenets effects to C-130 aircraft
production flow days, on-time aircraft delivery rates, and aircraft availability rates.
Additionally, this chapter will elaborate of the methodology of assessing and
comparing the effects of HVM’s “Single Maintenance Concept” to the total aircraft
scheduled down days associated with the current full HVM cycle approach versus the

traditional PDM model.

3.1. Data Sources

Data used for the research was derived from multiple sources. The data
sources include the following: direct interviews and e-mail correspondence with key
personnel from WR-ALC HVM Office, 560th Aircraft Maintenance Squadron, and
several C-130 aircraft active duty units; historical data covering all C-130 aircraft
inducted into PDM during the period of 23 July 2007 to 1 May 2011--see Appendix C
for complete data pull of GO97-PDMSS inputted into Excel spreadsheets (Cain M. ,
personal communication, May 6, 2011) multiple HVM briefing and other research
documents identified throughout literature review and research paper; and an e-mailed
field questionnaire associated with the field C-130 aircraft scheduled-related down
days associated with PDM input and output, and other maintenance scheduling
requirements as dictated by various USAF technical orders and other aircraft-specific
directives—see Appendix B for 1st Special Operations Wing’s response to field

guestionnaire.
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3.2. Research Scope

Since the application of the HVM concept and respective tenets are currently
being validated and employed at WR-ALC on AFSOC-specific MDSs, this research
will target the HVM-, PDM-, and AFSOC-inducted aircraft. Historical data from
GO097-PDMSS, covering the period of 23 July 2007 to 1 May 2011, will be used to
compute actual labor-burn rates, on-time aircraft delivery rates, and the effects of
increasing labor-burn rates from actual burn rates to 300-, 400-, 500- hours burn rate
to production flow days and on-time aircraft delivery respectively. Furthermore,
since the accounting of burn rates at WR-ALC is not standardized as highlighted in
previous chapter, the simple computation of dividing total programmed hours by total
workflow days will be used to calculate per aircraft, MDS, MAJCOM, or whether
HVM or PDM aircraft.

In order to further assess the HVM burn rate and also “Single Maintenance
Concept” effects of depot absorbing field-level 1SO inspection requirements to
decrease total aircraft maintenance down time and increase aircraft availability, this
research will be limited to the various MDS aircraft assigned to active duty C-130
bases that possess the same MDSs that were inducted into PDM as HVM or PDM
aircraft. The field data required to evaluate the HVM effects of integrating applicable
field-level inspections into the HVM cycle approach was gathered from e-mailed
questionnaires and previous field study conducted by John Huff, C-130 HVM
Production Flight Chief. This field questionnaire was distributed to multiple C-130
active duty bases through the 3rd Maintenance Operation Squadron, Maintenance
Operations Flight Chief, SMSgt John Bettridge.

Lastly, with the limited accessibility of pertinent data pertaining to fleet

scheduling, direct labor, resource constraints, cost systems, and appropriate data bases
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such as GO97-PDMSS, DMAPS, ROCIT, LIMS-EV, etcetera, and SMEs at WR-
ALC and field units will be used.

The specific questions included the average amount of days the respective
bases’ assigned aircraft were held down for PDM preparation, the amount of days the
aircraft were held down to recover and ready for flight after PDM, the amount of days
the aircraft are scheduled down to complete an 1SO inspection, and the number of
days the aircraft are scheduled for HSCs. See Table 3 for e-mailed field survey used.

Table 3. Sample Field Survey

HYM Data Collection Euwey

Date: Unit; MOS:

This survey iz designed ta capture data on the amount of time each unit spends
preparing their aircraft for transfer to Programmed Depot Maintenance. The sumvey will
alza gather data on the time each unit has to put an aircraft out of service to accomplish
the izochronalinspections.

Pre-POM

1. How many davs does waur unit spend preparing an aircraft for
input to POMY? This includes all time the aircraft iz not available
to flu missions

Post-POM

Z. How many daus does vour unit take to recaver the aircraft to
mission capable status after return from POM? This includes all
time the aircraft is not available ta Hy mizssions.

I50s=

3. How many daus are aircraft taken out of service to complete
150s=, inchuding backline operations? This includes alltime the
aircraft is not available ta Hy missions.

H5Cs

4. How many daus are aircraft taken out of service to complete
HSC=z? Thiz includes alltime the aircraft is not available ta fly
missions

In Chapter 4, Results and Analysis section, the applicable response averages
of aircraft down days will be added to the total aircraft scheduled down days of the
current HVM cycle approach and the traditional PDM schedule. With the applicable
field-level aircraft down days added to both models, the total planned aircraft HVM
cycle down days per MDS will be compared with the total planned aircraft down days
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of the traditional PDM schedule per MDS. The main assumption of this measure is
that maintenance will be conducted in an ideal condition where all the required parts,
supportability, and labor are fully provided, and the scheduled maintenance occurs as
planned. The potential aircraft down days saved per aircraft and aircraft availability
per MDS will be a result of this comparison. Therefore, in this comparison, planned

and not actual down days will be used.

3.3. Research Objectives

In summary, through the analysis of the data mentioned above, this research
will assess two main issues:

1. Effects of incrementally increasing burn rates from actual average
(current), 300-, 400-, 500-labor hours respectively towards C-130 production flow
days and C-130 on-time delivery rates.

2. Effects of employing the current HVM Cycle approach versus the

traditional PDM process towards improving C-130 aircraft availability.
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4. Results and Analysis

This chapter will analyze the data and discuss the results of the two main
objectives mentioned in Chapter 3:

1. Effects of incrementally increasing burn rates from actual average
(current), 300-, 400-, 500-labor hours respectively towards C-130 production flow
days and C-130 on-time delivery rates.

2. Effects of employing the current HVM Cycle approach versus the

traditional PDM process towards improving C-130 aircraft availability.

4.1. Effects of Burn Rate to Production Flow Days and Delivery Rates

In order to compute the C-130 aircraft burn rate at WR-ALC, historical data
was pulled from GO97-PDMSS. The historical data covered all C-130 aircraft
inducted at depot during the period of 23 July 2007 to 1 May 2011 (Cain M. ,
personal communication, May 6, 2011). See Appendix C for complete data sheet.
The data included individual tail numbers; MDS; MAJCOM assigned; scheduled and
actual aircraft induction date; scheduled and actual aircraft output or production date;
total workflow days; total calendar days; total programmed maintenance hours per
requirement; the variances between scheduled workflow day and actual workflow
day; and a text section that included description of maintenance required, work
required, and comments section. To generate the actual burn rate per aircraft, MDS,
MAJCOM, or whether HVM or PDM, the total programmed hours were divided by
the total workflow days.

Due to the research scope of focusing primarily on AFSOC and HVM aircraft,

the aircraft were segmented by MAJCOM, MDS, and whether aircraft was
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programmed for HYM or PDM. To minimize the variances between each aircraft
programmed total workflow hours due to the additional maintenance packages or
requirements added to PDM or HVM package such as Center Wing Replacements
(CWRs), Analytical Condition Inspections (ACIs), or unpredictable requirements
such as excessive corrosion discovered during the E&I phase or other repair phases
after aircraft arrival, average programmed workflow hours were computed per MDS.

Due to the limited access of data pertaining to the scheduling and assignment
of direct laborers to each aircraft per maintenance task and production day, an average
total workflow day was computed per MDS. From the MDS averages of total
programmed hours and total workflow days, the average burn rate per MDS was
computed. Furthermore, due to the limited access of data pertaining to the
computation of HVM in-dock and out-dock burn rates, an overall average MDS burn
rate was computed.

Table 4 illustrates the burn rate effects of current (actual) burn rates, 300-,
400-, 500-hour burn rates to flow days. As the burn rate increases, the number of
flow days to complete PDM decreases. For example, AC130H current burn rate of
270 hours per day equates to 112.50 flow days; at 300-hours burn rate, computed flow

day equates to 101.27 days, and so forth.
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Table 4. Average Flow Days Effects of Actual, 300, 400, and 500 Hour Burn Rates

Burn Rate Comparison
230,00
[ ]
E 200.00
(s
c 15000
2
-g 10000
o
L
o
50,00 —
000
AC-130H AC-130U MC-130H MC-130P M C-130W
| | Current Burn=AC130H-
270hrs; AC130U-173hrs; MC130H-
orhrs; MC130P-245hrs; MCLI30W- 11250 153.EE 211 75 102,70 11K 33
1EEhrs
B 300 Hrs Burn Rate 101.27 EE.62 &9.51 E4.17 TI.EE
400 Hrs Burn Rate 75.95 &6.51 52.13 63.13 55.41
B 500 Hrs Burn Rate 6076 53.21 4171 50.50 44.33

In order to generate the data for Table 4, the sample data included AFSOC
aircraft that were produced at WR-ALC since 2007 to current. Of the total 39
AFSOC aircraft produced within timeframe, 27 aircraft were inducted for either PDM
or HVM cycles (see Appendix C.4). To identify these aircraft as either PDM or
HVM, the work requirement text column was used. Any PDM or HVM narrative in
the text columns identified the aircraft to be included in sample set. Moreover, there
are 12 additional AFSOC aircraft currently in work status at depot; thus, not part of
this sample set, since historical data based on produced aircraft was used.

From the sample set, the average burn rate was computed per MDS by
dividing the Average Programmed Hours by the Actual Work Flow Days. For
example, for AC-130H MDS, the total Average Programmed Hours of 30,382.15
hours divided by the AC-130H Average Work Flow Days of 112.5 days equal 270.06

hours per day or burn rate.
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To compute the effects of target burn rates of 300-, 400-, 500-hours per day,
the Average Programmed hours per MDS were divided by the Target Burn Rates
previously mentioned. The end-result of computation would be the MDS-Average
Work Flow Days required to complete the MDS’ Programmed Hour Requirements.
Table 5 shows the actual Average Work Flow Days calculated by dividing the
Average Production Hours by the Average Burn rate. Table 5 further shows the
Average Work Flow Days Late.

Table 5. Average Workflow Days and Average Days Late by Actual Burn Rates

AVG WF DAYS ﬂ?ﬁ:gﬂ[} AVG BURN RATE AVG WF DAYS LATE
AC-130H 112.50 30.382.15 270.06 21.50
AC-130U 153.88 26,605.86 17201 37.38
MC-130H 211.75 20,853,583 9548 75.60
MC-130P 102.70 25 250.59 245 87 111.10
MC-130W 118.33 22.163.50 187.30 18.00
AVG 139.83 2505119 19492 5272

Table 6 shows the MDS-Average New Work Flow days generated by dividing
the MDS-Average Production Hours (Table 5) by the Target Burn Rates of 300-, 400-
, 500-hours per day.

Table 6. New Average Workflow Days by Target Burn Rates

TARGET TARGET EURH TARGET EURH

EURH RATE (HEW WF RATE (HEW WF
BEURHM RATE E{I1]1] 4 il
AC-130H 1M.27 75.96 E0.7E
AC-130U 88649 EE.51 R3.21
MC-130H E3.51 LTV 417
MC-130FP 2417 E3.13 RGO
MC-130W PR RA.41 4433
AYG 83 50 B2 53 hO_10

From the sample data, the on-time delivery rate of the 27 produced aircraft is
22.22 percent (6 on-time/27 aircraft) (see Appendix C.4). The total on-time delivery

rate of PDM-produced aircraft for AFSOC is 20.5% (8 on-time/39 aircraft) (see
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Appendix C.4.). From Table 5 above, the Average Work Flow Days late is illustrated
per MDS. The overall Average Workflow Day Late is 52.72 days.

In order to compute the effects of increased burn rates to the production
schedule or on-time delivery rate of C-130 aircraft from WR-ALC, the MDS-
computed Average Workflow Days were compared to the computed Average
Workflow Days of the incrementally increasing burn rates of 300-, 400-, and 500-
hours per day respectively. From that comparison of flow days, the average variances
per MDS-scheduled and actual output flow days were assessed to determine if the
incrementally increasing burn rates affected their respective production output
schedule; in turn, affect the MDS-specific and overall WR-ALC to AFSOC on-time
delivery rate.

This was accomplished by taking the New Average Work Flow Days (Table
6), computed by the incrementally increasing burn rate of 300-, 400-, 500-hours per
day, minus the MDS-Average Actual Work Flow Days (Table 5), plus the Average
Work Flow Days Late (Table 5). The desired end-result of a negative number
represents the average number of flow days required to produce each MDS prior to
average scheduled due date. If the resulting number is negative, then the burn-rate
effects of incrementally increasing burn-rate target from actual to burn rates of 300-,
400-, or 500-hours per day caused the production of the aircraft per MDS to be under-
schedule or on-time. For example, to compute the effects of a 400-hour burn rate to
an AC-130H schedule, take the New Work Flow Days that was generated by a 400-
hour burn rate (75.96 days), minus the Average Actual Workflow days (112.5 days),
and then add the Average Work Flow Days Late (21.50 days). The result of the
computation is -15.04 days (75.96 days - 112.5 days + 21.5 days = -15.04 days). This

means, if the burn rate of 400 hours per day were applied to the two AC-130H aircraft
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that were produced on average 21.50 days late; both aircraft would have been
produced 15.04 days earlier than scheduled. Table 7 shows the effects of employing
the target burn rates of 300-, 400-, and 500-hours per day to produce aircraft on time
or under-schedule.

Table 7. Effects of Employing Target Burn Rates to On-time Aircraft Production

(NEW WF - AVG WF) + [NEW WF - AVG WF) [NEW WF - AVG WF) +
Late Days + Late Days Late Days

BURN RATE 300 400 500
AC-130H 10.27 -15.04 -30.24
AC-130U 2781 -49.99 6329
MC-130H -6i6.64 -54.02 94 44
MC-130P 4257 7153 52.90
MC-130W -26.46 -44 92 -56.01

Furthermore, based on the results of employing the target burn rates to on-
time aircraft production in Table 7, the on-time aircraft delivery rate from data set can
be computed. At the overall actual average burn rate of 194.92 hours (see Table 5),
the on-time delivery rate of 27 aircraft (see Appendix C.4) is 22.22 percent (see Table
8). At a 300-hour burn rate, the on-time delivery rate of the same 27 aircraft would
increase to 59.26 percent; almost triple the on-time delivery rate when compared to
the results of the actual burn rates. One item to highlight in Table 8 is the
ineffectiveness of applying additional hours to produce the MC-130P aircraft.
Regardless if the burn rate was set at 300-, 400-, or 500-labor hours, there would be
no gain to the on-time delivery rate for that MDS; thus, by computing labor-burn
hours, optimal burn rates can also be computed to determine the optimal burn hours
for the maximum output at least cost. This topic will be recommended for future
research in Chapter 5 of this paper.

The actual average burn rates of the C-130 MDSs used in sample set are as
follows: AC-130H - 270.06 hours; AC-130U — 172.91 hours; MC-130H — 98.48

hours; MC-130P — 245.87 hours; and MC-130W - 187.30 hours (see Appendix C.4).
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Table 8 shows the on-time delivery rates of aircraft as a result of increasing burn

rates.
Table 8. Effects of Increased Burn Rates to On-time Delivery Rates
Actual Burn Rate 300 Hr Burn Rate 400 Hr Burn Rate 500 Hr Burn Rate
Late On-time Late On-time Late On-time Late On-time
AC-130H 2 0 2z 1] 0 2z 1] 2
AC-130U 5 3 g 0 g 0 )
MC-130H 3 1 ] 4 0 4 ] 4
MC-130P ) 1 ) 1 9 1 ) 1
MC-130W 2 1 ] 3 0 3 ] 3
Total 21 i] 11 16 ] 18 & 18
On-time Rate 22.22% 59.26% 66.67% 66.67%

4.2. Effects of HVM “Single Maintenance Concept” to Aircraft Availability

In order to compute the effects of HVM’s “Single Maintenance Concept”
towards C-130 aircraft availability, the planned average flow days between the HVM
full cycle and traditional PDM schedule will be compared. The total scheduled down
days that will be factored into both models include the field days required to prep
aircraft for PDM, to ready aircraft after PDM, days required for ISO, and days
required for HSC. This model comparison will be limited to the various MDS aircraft
assigned to active duty C-130 bases (primarily AFSOC bases) that possess the same
MDSs that were inducted into depot as HVM aircraft.

The field data that reflects the aircraft down days due to PDM input, post-
PDM, ISO, and HSC was collected from an e-mailed questionnaire. This field
questionnaire was distributed to multiple C-130 active duty bases through the 3rd
Maintenance Operations Squadron, Maintenance Operations Flight Chief, SMSgt
John Bettridge. Additional field data was gathered from a previous study conducted
by John Huff, HVM Production Flight Chief. Table 9 shows the responses to the
questionnaire, along with the data from John Huff’s previous study (Huff, 2011). The

responses with a data date of 23 July 2010 reflect the data gathered from a previous
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study, and the responses with different data dates reflect the data gathered directly

from active-duty units.

Table 9. Responses to Field Questionnaire (2011)

BASE DATA DATE DS PODM-PREP POST-PDM 190 Down | HSC Down
Down Days Down Days Days Days
Hurlburt Field I May-11 WC-130H 3 3 ] 5
Hurlburt Fickd I-May-11 AC-130U ] 5 10 ]
Kirfand AFB S-May-11 MC-130PF 3 3 18 5
Kirdand AFB S-May-11 HC-130M 3 5 18 ]
Kirdand AFB S-Mlay-11 HC-130P ° 3 5 18 5
Kiriand AFE 5-May-11 MC-1.30H 3 5 18 5
Lise Rock 23-Juk10 C-130H = T g 5
Lise Rock 23-Jul-10 C-130E 5 7 11 5
Oyezs AFE 23-Juk10 1304 2 =1 20 5
Cannon AFE 23-Juk10 AC-130H 2 3 11 5
Camncn AFE 23-Juk-10 MC-130W 2 5 11 5
Kadena AB 23-Juk10 MC-120P 2 4 15 5
Kadena AB 23-Jul-10 MC-1.30H 2 4 15 5
FRAF Mildenha 23-Juk10 MC-120P 2 4 15 5
FAF Mildenha 23-Jul-10 MC-1.30H 2 4 15 5
Moody AFB S-May-11 HC-120P 2 =1 20 5
AVERAGE 3 473 14.56 5

The current programmed days per HVM cycles are as follows: Cycle 1 -
Fuselage — 28 days; Cycle 2 — Wing — 49 days; Cycle 3 — Empennage — 28 days; and
Cycle 4 - Flight Controls/Paint — 28 days (Quattlebaum, personal communication,
May 6, 2011). Altogether, during the PDM cycle of 5 to 6 years, the HVM Cycle
concept would equate to 133 days that the C-130 aircraft is held down for
maintenance.

In addition to the 133 aircraft down days previously mentioned, other field-
related down days need to be added to the equation, such as PDM-prep and post-PDM
days. According to the field-survey responses and direct correspondence with John
Huff, the PDM-prep and post-PDM down days will be conducted before and after
every 18- month HVM cycle within the 5 to 6 year period; thus, the Average PDM-

Prep and Post-PDM down days per MDS Average (see Table 11) will be multiplied
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by four (Huff, 2011). For example, for the AC-130H MDS, using the Average PDM-
Prep days of 2 days (see Table 11), multiply by 4 to compute the full PDM-Prep down
days of 8 total days associated with aircraft under the full HVM cycle approach (see
Table 10). Furthermore, since the 1SO is included in the HVM cycle at no additional
hours to the current programmed hours, the 1ISO down days will not be added to the
total down days for HVM cycles (Mobley, personal communication, March 25,

2011). Table 10 shows the total aircraft down days per MDS under the full HVM
cycle concept, wherein the “Single Maintenance Concept” of absorbing the field-level
ISOs is employed.

Table 10. Aircraft Down Days under HVM Cycle Concept

FULL HYM DOWN DAYS
PDM-PREP*4 POST-PDM*4 Full VS Total Days
Cycle
AC-130H ] iz 133 133
AC-1300 20 20 33 173
MC-130H iz 16 33 161
MC-130p & 16 313 157
MC-130W L 20 33 161
AVG 11.2 16.3 133 161

In terms of the HSCs accomplished in the field during the mid-point between
each HVM cycle and ISO, since the HSCs are accomplished in the field regardless of
whether the aircraft is undergoing the HVM cycle or traditional PDM, HSC aircraft
down days will not be a factor in either model.

The current planning factor for C-130 aircraft PDM flow days, regardless of
MDS, is 164 days (Department of the Air Force, 2010). In order to fully compute the
total aircraft down days during the 5 to 6 year period of a traditional PDM, several
field-related aircraft down days need to be evaluated. In terms of PDM-prep and

post-PDM down days, these factors only occur once since a traditional PDM only
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occurs once during the 5 to 6 year timeframe. Furthermore, since the 1SOs will
remain in the field under the traditional PDM concept, the total aircraft down day
average for ISOs per MDS will be multiplied by four, and then added to the total
aircraft down days; since ISOs are required every 540 days or 18 months in the 5 to 6
year period. As stated previously, the HSC down days are still not a factor since
whether the HVM cycle concept or traditional PDM is implemented, the HSCs will

still be accomplished in the field at the mid-point between each ISO or HVM cycle.

Since the scope of this research is specific to MDS-specific C-130 aircraft,
the survey data was separated per MDS to get averages. Table 11 shows the average
field down days per MDS.

Table 11. Average Field Down Days per C-130 MDS

BASE DATA DATE — PDM-PREP | POST-PDM | IS0 Down | HSC Down
Down Days | Down Days Days Days

Cannon AFB 23-Jul-10 AC-130H 2 3 11 5
Hurlburt Field 3-May-11 AC-130U 5 5 10 3
Lidle Fock 23-Jul-10 C-130E 5 7 3
Lidle Fock 23-Jul-10 C-130H 5 7 ] 3
Cyess AFE 23-Jul-10 C-130H 2 5 20 5
ANG ) ] 13 3
Kirdand AFE C-hary-11 HC-130N 3 5 i3 5
Kirdand AFB C-hay-11 HC-130P 3 = 13 5
Moody AFB G-May-11 HC-130P 2 3 20 3
AVG 3 5 19 5
Hurlburt Field F-May-11 MC-130H 3 3 9 3
Kirtland AFEB J-May-11 MC-130H 3 3 ] 3
Kadena AB 23-Jul-10 MC-130H 2 4 13 3
RAF Mildenhall | 23-Jul-10 MC-130H F3 ) 13 3
ANG 3 ) 14 3
Kirtland AFEB J-May-11 MC-130P 3 3 13 3
Kadena AB 23-Jul-10 MC-130P 2 4 13 3
RAF Mildenhall | 23-Jul-10 MC-130P F3 ) 13 3
ANG 2 ) 16 5
Cannon AFB 23-Jul-10 MC-130W F3 3 11 3

Table 12 below shows the total average aircraft down days per C-130 MDS

under the traditional PDM concept. The average total aircraft down days using the
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traditional PDM concept equates to 220.6 days, whereas the average aircraft down
days using the HVM cycle concept equates to 161 days (see Table 10). Based on the
comparison of total average aircraft down days between traditional PDM and full
HVM cycle concept, a total of 60 aircraft down days are saved under the “Single
Maintenance Concept” of HVM. In other words, the 60 aircraft down days saved also
means an increase in average aircraft availability of 60 days per aircraft over a5 to 6
year period or 10 days per aircraft per year.

Table 12. Aircraft Down Days under Traditional PDM Concept

TRADITIONAL FOM DOWN DAYS
PDM-PREP | POST-PDM 150s*4 POM Avg | Total Days

AC-130H 2 3 44 164 213
AC-130U 3 3 40 154 214
MC-130H 3 4 o] 164 e
MC-130P 2 4 i) 154 £
MC-130W 2 3 44 164 213

AVG 2.0 4.2 49,6 164 £20.6

4.3. Conclusion

In summary, the results to the two main research objectives indentified earlier
in the chapter are as follows:

1. Effects of incrementally increasing burn rates from actual average
(current), 300-, 400-, 500-labor hours respectively towards C-130 production flow
days and C-130 on-time delivery rates.

From the analysis of the data presented in this chapter, at the actual (current)
average burn rate of 195 labor-hours per day (see Table 5), the average production
work flow days is 140 days (see Table 5). When compared to the burn rate of 300

labor-hours per day, the production work flow days decrease to 84 days (see Table 6);
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thus, the effect of increasing the average burn rate by only 105 hours per day would
decrease the average production work flow day by 56 days or a 40 percent decrease in
total production flow days.

In terms of the effects of increased burn rates to on-time aircraft delivery rates,
at the overall actual average burn rate of 195 hours (see Table 5), the on-time delivery
rate of 27 aircraft (see Appendix C.4) is 22.22 percent (see Table 8). When compared
to the effects of a 300-hour burn rate, the on-time delivery rate of the same 27 aircraft
would increase to 59.26 percent; almost triple the on-time delivery rate when
compared to the results of the actual burn rate average; thus, the effects of only
increasing the average burn rate by 105 hours to 300 hours, results to almost tripling
the AFSOC C-130 aircraft on-time delivery rates.

2. Effects of employing the current HVM Cycle approach versus the
Traditional PDM process towards improving C-130 aircraft availability.

Likewise, from the results gathered in this section, the total aircraft availability
per aircraft increased 60 days over the 5-6 year HVM or PDM period when the HVM
cycle versus the traditional PDM schedule is implemented. To simplify by year, that
is 10 additional days of aircraft availability per aircraft that is given back to the
customer.

In closing, the results of both research objectives prove positive for the
application of increased burn rates to achieve on-time delivery rates, and the
employment of integrating depot and field maintenance through HVM’s “Single

Maintenance Concept” to improve C-130 aircraft availability.
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5. Recommendations

This study indicates that employing HVM tenets and concept of knowing
aircraft condition, providing improved supportability through MRSP, choreographing
and executing daily standard work through an integrated BOM and BOW approach,
achieving high labor-burn rates, and integrating field and depot maintenance
positively affect both on-time aircraft delivery and aircraft availability rates.
However, since HVM application at WR-ALC is still maturing and the field-customer
trust of receiving aircraft on schedule, under cost, with zero customer defects as
expected still building, further efforts of improving HVM supportability and

production under AFSO21 needs to continue (see Figure 18).

Vision

Increase Aircraft Availability using AFS021 tools to establish o
synchronized, integroted, end-to-end process such that maintenaonce does
not impact mission requirements.

HVM Fior DM IS0
= WR-ALE C-130 Prototype

No Surprises. No Wasted Motion . No Waiting

Figure 18. HVM Vision with AFSO 21 Tools (WR-ALC HVM Office (c); 2010)
Future recommended research opportunities that could be further analyzed to

better support WR-ALC’s HVM initiative are as follows:
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1. Standardized accounting of overall labor-burn rates at depot to improve
data accuracy and validity; in turn, enable labor-burn rate to be used as valid planning
factor to man-load aircraft, determine WIP, and optimize production schedules.

2. Optimum labor-burn rate tool to determine and execute optimal labor-burn
rate target to produce the most number of aircraft on-time at least labor-burn hours
and cost.

3. Optimum C-130 aircraft WIP target based on customer and fleet
requirements, equipment, support, and personnel capacity design limits to improve
aircraft throughput and on-time depot production.

4. Improved analytical (non-destructive inspection) tools and techniques
versus engine borescopes to accurately assess excessive corrosion and stressed areas
during pre-induction or look-ahead inspections to better plan, execute, or defer
maintenance requirements.

5. ERP capability to fill gap prior to full ECSS implementation to enable the
single-input, accuracy, transparency, and accessibility of aircraft condition data,
supply, and fleet scheduling requirements both at depot and at field.

5. Synchronize HVM validation metrics to overarching objectives of
delivering aircraft as scheduled, under cost, and at customer specification; in turn,
affecting aircraft availability.

6. Robotics usage in aircraft disassembly and reassembly under the HVM

short-cycle concept to minimize variability and improve production time.
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Appendix A: WR-ALC PDM-used Information Systems (Cain M., WR-ALC

1. System Name
System Acronym

Data System Designator
(DSD)

System Description

2. System Name
System Acronym

Data System Designator
(DSD)

System Description

3. System Name
System Acronym

Data System Designator
(DSD)

System Description

4. System Name
System Acronym

Data System Designator

PDM-used Information Systems, 2011)

DMAPS Time and Attendance (TAA)
TAA

Time And Attendance (TAA) is one of the DMAPS suites of systems.
The purpose of TAA is to collect labor cost at the task level. Through
implementation of DMAPS, the detailed information in TAA includes
labor hours as well as production data. On a real-time basis, DMAPS
provides production data from TAA to the three production control
systems (PDMSS, FEM, and ITS) enabling continued tracking of
schedules and work flow. TAA feeds these labor hours to DIFMS
nightly for our DMAG cost. TAA also automatically feeds labor
exceptions to the payroll system DCPS.

DMAPS Data Store (DDS)
DDS
DDS

The purpose of the DMAPS Data Store (DDS) SCS is to provide a
relational database repository allowing a variety of functional users to
inquire and retrieve production information. The primary users of the
CSC are Production Supervisors, Production Planners, Work Loaders,
Cost Analysts, Cost Accountants, Budget Analysts and Support
Supervisors.

The Purpose of the DDS is:

- Provide a graphical user interface to change JON financial status to
closed and/or set restriction codes for JONSs.

- Store induction, JON, base hours, actual hours, and job order cost at
task level, and other task data from legacy, TAA, and DIFMS systems.
- Roll-up and summarize production and financial data in the DDS
database for warehousing and reporting.

- Provide production and financial reporting capability to user base.

- Support calculation of occurrence factors, cost analysis, variance
analysis and transactional analysis.

The DDS CSC is comprised of two database CSUs, DDS_DB and
DDS_RI_DB, and many procedural CSUs that implement the
necessary business rules to populate the DDS.

DMAPS Defense Industrial Financial Management System (DIFMS)
DIFMS

DIFMS is the official system of record for DMAPS - includes several
subsystems.

Labor Standard Mechanization System (LSMS)
LSMS
E046B
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(DSD)

System Description

5. System Name
System Acronym

Data System Designator
(DSD)

System Description

6. System Name

System Acronym

Data System Designator
(DSD)

System Description

7. System Name
System Acronym

Data System Designator
(DSD)

System Description

8. System Name
System Acronym

Data System Designator
(DSD)

System Description

E046B is used to establish and maintain labor standards that are used
for planning, forecasting, production count, data validation, and
tracking direct product standard hours.

Enterprise Management Information System (EMIS)
EMIS
EMIS

EMIS is a web-based information system and enterprise-level
integrator for Aircraft Repair Enhancement Program (AREP)
applications supporting the 402 MXW. EMIS applications include:
ROCIT (Role Oriented Consolidated Information Tool), D012 -
Material Production Components System (MPCS), FOM (Facilitate
Other Maintenance), RIPL (Routed Items Parts Locator), MWR
(Maintenance Work Requests), CANN (Parts Cannibalization
Tracking), XX-RCC (Work Control Document RCC Assignment),
CCM (Change Control Manager), Ask IT(BLOG/Frequently Asked
Questions)

Detailed information about these applications is available at the EMIS
website.

Depot Maintenance Workload Planning and Control System
(MWPCS)

MWPCS
G004C

The G004C system provides maintenance management and material
management funding personnel at the ALCs the capacity to plan
workload and manpower actions for a five-year period, and track the
results of that plan. It also provides the capability to price all ALC
workload by applying established RCC rates.

Job Order Production Master System (JOPMS)
JOPMS
G004L

Provide for organic depot level maintenance, internal workload
control and planning and scheduling functions within the Air Logistic
Centers.

Wholesale and Retail Receiving/Shipping (WARRS)
WARRS
D035K

DO035K is an on-line driven system where 10 of the 22 Stock Control
System (SCS) functions are supported. They include: computing retail
requirements, property accounting, producing management products,
maintaining cataloging and management control data, receiving,
storing and inventory of material, producing external system interfaces
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9. System Name
System Acronym

Data System Designator
(DSD)

System Description

10. System Name
System Acronym

Data System Designator
(DSD)

System Description

11. System Name
System Acronym

Data System Designator
(DSD)

System Description

12. System Acronym

Data System Designator
(DSD)

System Description

13. System Name
System Acronym

Data System Designator
(DSD)

System Description

all the while maintaining complete data visibility for single transaction
items. DO35K maintains historical data for all accountable retail
transactions and others.

Depot Maintenance Materiel Support System (DMMSS)
DMMSS
G005M

The GO05M system is used to identify material that must be
positioned to support maintenance workloads. This system also is a
source for identifying cost associated with depot repair. The systems
intent is to increase the effectiveness of material standards.

Materiel Processing System (MPS)
MPS
D230

The Material Processing System (MPS) was designed to: (1) allow the
mechanic to order parts directly from the maintenance floor, (2) allow
production controllers to support the orders by computer and (3)
automate the parts pulling process.

DMAPS Automated Bill of Material (ABOM)
ABOM

None

Automated Bill of Material (ABOM) system is the front-end
validation system to the NAVAIR Industrial Material Management
System (NIMMS). ABOM provides on-line BOM updates, batch and
single order processing, query capabilities, administrative background
programs for database and system maintenance. It also provides user
with front-end validation of data, generates order/requisition records,
history records, and maintains an audit trail to monitor any BOM file
updates.

NIMMS

None

NIMMS is the Back-End-System and the principle vehicle for
transaction (requisitions, turn-ins, etc) input, update, and retrieval of
data from the database. NIMMS in the inventory management system
where material inventory is managed and stored, issued, updated, and
where costs are applied and submitted to the Defense Industrial
Financial Management System (DIFMS).

MISTR Requirements Scheduling and Analysis System (MISTR)
MISTR
G019C

G019C provides maintenance with scheduling and analysis data on
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14. System Name
System Acronym

Data System Designator
(DSD)

System Description

15. System Name
System Acronym

Data System Designator
(DSD)

System Description

16. System Name
System Acronym

Data System Designator
(DSD)

System Description

17. System Name
System Acronym

Data System Designator
(DSD)

System Description

Management Items Subject to Repair (MISTR) items. Schedules and
track MISTR items and provides management information necessary
to respond to the turnaround required by the repair cycle.

Programmed Depot Maintenance Scheduling System (PDMSS)
PDMSS
G097

G097-PDMSS is the USAF standard project management information
system, which facilitates planning, tracking, scheduling and execution,
and performance measurement activities for
programmed/unprogrammed depot maintenance workload at Air
Logistics Centers (ALCs). The Defense Depot Maintenance Council
Joint Policy Coordinating Group-Depot Maintenance (JPCG-DM)
requirements supported by PDMSS include: Facilitate workflow
scheduling by operation and major job; Optimize resource allocation;
Manage capacity and labor utilization more effectively; Facilitate
competitive positioning; and Strengthen performance measurement
visibility.

Inventory Tracking System (ITS)

ITS

G337

G337 is an online real-time data system. It tracks parts through the
maintenance overhaul line. It assigns Item Tracking Numbers (ITNs)
to all parts as they come into the shop and subsequently tracks them
and their subassemblies/components through the disassembly, repair,
and assembly processes. G337 is divided into three sub-systems:
Production Planning, Scheduling Support, and Production/Shop Floor
Support. A logon ID and password are assigned for system integrity.

Exchangeable Production System (EPS)
EPS
G402A

G402A enables Depot Maintenance to communicate directly with
Supply. G402A enables the user to view workload requirement, end
item assets availability in Supply, and Job Order Number (JON) data
for all workloads. Users can also update Maintenance and Supply
records by processing production issues and turn-in transactions.

Cost Performance and Budget Module
CPBM
HO033

The Cost and Production Performance Module (CPPM) is a
management information system that provides clear, concise and
tailored financial and production information as well as essential
performance indicators to each ALC manager. CPPM supports ALC
managers
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Appendix B. Field Questionnaire

HVM Data Collection Survey

Daie: 3 May 2011 Uni 1 S0OW

MD35: MC-130H, AC-130U

This survey is designed o capiure data on the amount of @me each unit spends preparing their aircrak for ransker
o Programmed Depot Mainienance. The survey will also gather data on the Bme each unit has o put an aircraf

out of service 1o accomplish the isochronal inspecions.

Pre-PDM

1. How many days does your unit spend preparing an aircraf for input o PDM?
This includes all ime the aircrafl is not available fo fiy missions

b days

Post-PDM

2. How many days does your unit take o recover the aircraf io mission capable
siatus afier return from POM? This includes all ime the aircrafl is not available to fiy
MiSSIons.

MC-130H-3 days, AC-130U-
5 days

1505

3. How many days are aircrafi iaken out of service o complete 150s, including

MC-130H-2 days, AC-130U-

backiine operalons? This includes all ime the aircraf is not available o fiy missions. 10 days
HSCs
4. How many days are aircraf taken out of service 1o compleie H3Cs? This 5 days

includes all ime the aircraf is not avalable o fy missions
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Appendix C: GO97-PDMSS C-130 Data

C.1. AC-130H and AC-130U Data (Cain M. , personal communication, May 6, 2011)

MDE_SER ( MDZ_1 || FEM_C ([FRM_EBAZ | ARB_TM |DEP_TM_ | INT_CMPL_ | N¥L[P.CMP | TOT_CAL_D | TOT_WRK SCHED_YAR TOTAL_HRS DSCRP_TX wWRE_REMT_ COMM_TX PROD | INW ON- | HYMIP (HYMIP
_NB_ID o MOD_NM| E_HM _DOT oT TH_DT L_THM_DT.P A_BT FLO_DA_ TX TIME DM |DM OT
" Ba0nest2 | ACISOH | AFSOC | HURLBURT | 1W5/2003 | 4/30/2010 Itz 4252010 4 k] 40 244G FORYDER AINT PO | DEPAINT 1 1
" eannests | actzod || aFzoc | muRtBORT | armzon anizon a0 SH201 157 126 3 333435 PORDEP AINT PORDEPAINT PO DE-PAINT ! PAINT 1 1
" a00eses | actsod | aFzoc CANNON 41201 Ti202011 112 121 F3a04 PORIACKDPIOWR2 | PORACKDP!O%W 1
112.5 21.5 3035215

POR { OF ¢ RAINEOW FOM DR}

33000503 | ACISOU | AFSOC | HURLBURT | 1/5/2008 EL3I2008 TI32008 BIGI2005 &2 1217 -30 3536 CHANGE ! #3120/ RAINE O 1 1 1 1
FOAM ! ACI CHANGE ! #5120
" goootose | actsou || aFsoc | HURLBURT | sisizoos | srsoreooa 202003 AE02003 163 128 T2 25482 FOMIDP FOMIDP 1 1
L
A0000H63 | AC1300 || AFSOC HURLELIRTF anz00a | 1200 100282003 raizoin 3m 206 a5 28335 POMICWR PORMCWRIACIE 1 1
Lo DEFAINT (1130
L
GI00M052 | AC130U0 || AFEZO0C | HURLEURT | &M&2003 | 20232010 | 1202802003 ara2aaoin 155 03 aT I3 OF'POM DP:;;‘:;'{'::":M 1 1
" zaooosn | acou || aFsoc | HURLBORT | sresizoos | sresizon Si202010 S252010 302 205 ar 250211 Cw'BIPOM 1 1
" zaooinss | acou || aFsoc [ HuRLBDRT | a0 Si2ai2010 ThE200 SI2E2010 a2 126 -41 20265 POMIREF!E0 POMREF! 120 #IRCRAFT DEPARTED 25 1 1 1 1
" 001054 | actsou | aFzoc | HorlBURT | snzizon anizoin k32010 Alaizoin a2 121 0 315855 POMRREF!DEPAINT | FORVREF!DEP Al 1 1 1 1
" sooooiee | actsou | aFzoc | HorlBURT | Tesorzom Fhaizon 252011 alalzon 120 121 36 130241 CWwBISEL CWEBISL 1
" soooomes | actsou | aFzoc | HorlBURT | enarzom dlizon 2i4i20m 4201 3m 206 53 207348 PORMICWRIDEPAINT | PORCW R DEP & 1 1
" gaooosts | actsou | aFsoc | HumlsuRT | seseon Sidraon FE0iaon S0 163 124 35 15535.6 CWwElEL CWEIEL 1
" soooome4 | actzou | aFzoc DTESE G200 42201 3 206 1G565.5 PORC WA PORIC W B A 1

153.85 37375 26605.8625

{ |
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C.2. MC-130H Data (Cain M. , personal communication, May 6, 2011)

MD:_SER | MDE_I || FRM_C |FRM_BAS | ARR_TM (DEP_TM_ |INT_CMPL_ ( N¥YL[P.CMP | TOT_CAL_D |TOT_WRK SCHED_YAR TOTAL_HRS DECRP_TX WREK_RGMT_ COMM_TX PROD | INw ON- | HYMIP [HYMIP
_HR_1D 1] MOD_HNM| E_HM _oT oT TH_DT LTM _DT.F A_BT FLO_DA TX TIME DM |DM OT
SEOOS0F C130H AFEOC EQIEE 252007 | GMf2003 2MF2003 61412003 111 13726.6 FORIEE/ICLR FORIEEICLR 1
SB0016A3 | MCISOH || AFS0C | KIRTLAWD | 1203/2007 | 302008 EJ/2312008 A5/12008 204 141 I 25502 F&R&R REF E/R&R REF 1
GE000264 | MCIE0H || AFE0C KADENA 42005 | G24/2003 15002003 12412003 02 206 53 230454 FECWE RERIETCAS FHOWE 1

[UDLR ) REROUTING
23000264 | MCI30H || AFS0C KADENA, 202003 | 2402003 SI502003 312412003 30 22 -7 15046 OF DIRCK AHD 1 1
GTO0002F | MCIEH || AFE0C BHN200E | Fl24r2003 412412003 12412003 02 206 =il 195288 22130 CWE POMMEEH2 1 1 1 1
GT000125 | MICIE0H | AFSO0C | HURLEURT | 2M2i2003 [ fif2r2003 B/22/2003 NH2/2003 356 243 143 233516 T3 RiR REW F3 RikR REW 51612003 -ENTERED FORCED 1
DATA ON MAJOR JOE &0 OF
Ri#&R CENTER 'WING R#&R CENTER

000250 | MCIE0H || AFE0C KADENS | Sf2@f2o0a | Sia2f2o03a 00202003 dlalanng B3 44 51 12137 RAINEDW & LOWER | WING RAINEDW 1 1

Fw'D CORNER: & LOWER F'wD
&3000132 | MCIS0H || AFS0C | HURLEURT | 4/2T2003 | 472002010 1212003 412002010 53 226 130 20753.4 CWE [PDRACI CWEIPDMIACI 1 1
GE000M35 | MCIE0H || AFE0C KADENS, | S22 | 6MTiaon wazizoo ET2010 F00 205 146 23251.2 PORIC'W R FPORICWR 1 1
GE000M35 | MCIS0H || AFS0C KADENA SrEN200a [ SEEM0 41212010 SIE2M0 235 155 21 22153.2 FEPOMY R&R REWS | S3/POM! R&R | ACTRMOD DATE = 02WNOY03 1
28000131 | MICI30H || AFS0C | HURLEURT | 1ME/2003 [ SMS/2010 SHTI2010 &15/2010 1533 125 an 154613 CWwBIEL ChBIEL 1
GTO00024 | MCIE0H || AFS0C |RAILDEMHALL)  Gi42010 W20 10/2r2mn 220 F03F 210 A 136759 POMICWRAZ0 FPOMICWRNED 1 1
000252 | MCIE0H || AFE0C KADENA G252 41252011 02 207 10502 POMICWRAZ0 FPOMICWRNED 1

UDLM FOR IDS UDLM FOR IDS
33000251 | MCIS0H || AFS0C ainizon THiR20M 14 10 614 MACHIME PLATE AMD | BACHIME PLATE 1

ALIGNIMERT AND

UOLRA FOR 102 UOLM FOR 102

000135 | MCIE0H || AFS0C Sraon THaizoi 15 1 &5 MACHIME PLATE AMD | MACHINE PLATE 1
ALIGNIMERNT AND
AT000126 | MCIS0H || AFS0C KADENS, 12112010 ataizoi S06 211 23043 POMICW RSO PORIC W RIEONE 1
0000162 | MCIE0H || AFE0C | HURLEURT | 11312010 aMsaoi 301 2038 1335.7 FORIC'W R FORICWR 1
GE001E05 | MCIS0H || AFEOC [MILDEMHALL) 28201 12tef201 301 208 B5T6.1 ORI WRIAC] FORUC W RIACHE 1
83000250 | MCI30H || AFS0C | HURLEURT sHr20i 12121201 a0 205 211.3 POMICWR!AC 1
21175 756 20853625
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C.3. MC-130P Data (Cain M. , personal communication, May 6, 2011)

MD3_SER | MD3_I | FRM_C |[FRM_BAS | ARR_TM |DEP_TM_ |INT_CMPL_ | NYL{P.CMP | TOT_CAL_D |TOT_WRK L LT LT WRE_REMT_ BT proD | | 0N | WYMIP (VMR
_NR_ID D [WMD_NM| E_HM _DT 11 TM_DT |L_TM_DTP| A _8Y |FLO_DA_ TX TIME | DM |DM OT
BEO00220 | MC130P | AF3OC TME200 | n3200a | 1ami2008 | sMa200d 154 105 55 G 58 58 1 1

raauussas MCa0P || AFSOC 12MER005 | 222003 | A12GR00 | TIRRRMONG 155 104 &5 FE2R0.2 53130 $53180 BASELNEFORAMREFTO | 1

NE“ OLIPUT DATE OF 25-

Fhaoosazs | mCiaor || aFsoc | EGUN | wwizoos | eeareoos | simzoos | edeaveons 158 103 42 246454 POMDPISD POMIDPISO 1 1

" ps000335 | MC130P || aFs0c | kaDENA | aroteoos [ratsoizona] smizoos | tetesizoos 154 105 3 235071 POMIEENED POMIZENED 1 1

i HiI G CLE 1 — WALIDWTION 2
E500097T1 | MCI30P || AFSOC | KIRTLAND | 120212009 | Sradieonn | siadi2on | sedieon i | 0 K] FLISELAGE - ORIGINAL DELIVERY DATE || 1 1 1 1

YALIDATION 2 FUSELAGE W AS IANID - 27 WORK

"opaoosaa | MG | aFROC | EGUN | sMrzoos | adiveoio | aeeomn SHERO1D 155 05 FC 256757 POMIESNSOME | POMISENS0NS | AIRCRAFT DEPART 1136 || 1 1

" pson0aaz | mctaor | aFsoc | kaDEns | stesizoos | soreono | avestzon | aesoreon 155 103 216 26615.2 POMISSNSOIER | POMISSHSOMER 1 1

" eaomase |motor || aFsoc | Ecun | ameow | owwedzonn | emteon | wedzon 155 103 n 250355 POMISE POMISS 1 1

" Gansez0 | MCISOP || AFSOC A0 | 2MeN20H | tMOe2ON 2H6l20M 155 102 ki 260265 HYM POMAT HYMPDMT | PROJECT I PLANNEDTO 1 1

" 53005525 | MCI30P | AFS0C |MILDENHALL| 6ifiaom | sizmaot | todesteodo | siatteon 155 05 157 PaECE, POMIES FOMIES 1 1

" eeoonats | mciaoe | aFsoc [mDEnHaL| tarzom 21201 154 104 266543 POMIAC POMIACH 1

"eeoonzn | mctaor || aFsoc | EGUn | wetem Blzazom 153 121 233437 Hiél POM HY¥ POM 1

102.7 1.1 29250.53
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C.4. MC-130W, Burn Rate, and On-time Delivery Data (Cain M. , personal communication, May 6, 2011)

HDS_SER | HDS_I | FRH_C | FRH_EAS | ARR_TH_ | DEP_TH_ | INT_CHFL_ |H¥L{F CHF | TOT_CAL_D | TOT_WRE WRK_RCHT_T OH- | HYH/F | HYHIP
_HER_ID o |Ho_ MW | EHH DT o1 TH_OT | L_TH_DT,P A_er FLO_pa_ | SCMED_TAR UL A ] L FROD MW | e | ow [omor
sronazse | Motzow | aFzoc | cadMon [ tmweweoe: | sHaizoes SHizona SHdsz009 152 o 1z 261532 FOMIDF FOMIDF 1 1

FaR CENTERWIHG | R&RCENTER
sponizos | Motzow | aFsoc | cadMoM | sdeizoes | tewzees | aezzizons iz 15 114 1 305 RAIHEGW & LOWER: | WIHG RalHEDW & 1
FWOCORNERFITTINGS | LOWERFWD
spomizos | moizow | aFsoc | cannon | avearzons | tetsszoes | riemeeens Tz 1ad 134 [ BOTSE DF{FOM 1 1 1 1
RERGENTERWING | Foor CEHTER
sponizod | moizow | aFsoc | cadMon | wezezoes | zézzezeds | tieszoes Bz 45 LT FiRIHEOb ELoweR | o DAIHEOt S 1
FWDCORNER FITTINGS | SOWERFWED
CORMER FITTINGE
DF{BOGKEFOMIRAIN| DFAELOCKEIFOM
sponiznd | moizow | aFsoc | cadMon | eesszons | zezzezom | feezsizons Gz 193 120 50 193327 CowRz IFAINEON 2 1
gevmizd | motzow | aFsoc | canbon [ tzetweoes | mevieen e e [ " 4 195612 FOMISSIREWF | POMISSIREME 1 1
seonizes | moizow | aFsoc | cannon | sesorzoin dafsE 131 130 ol FOMIREFISS FOMIREFIZS 1
118,333 18 22163.5
TOTAL 3 | 12 + 27
. AYG WF A¥YG PROO AYG EURN AYG ¥WF DAYS OM-TIHE DELIYERT
Burn Rate Comparison DAYTS HRS RATE LATE RATE e
25000 AYERAGE OH-TIHE DELIYERT
worKFLOW || AC-120H | 11250 30.382.1% 270.06 21.50 RATE OF HYH/FDH ZE.ZZ [
a DATS ACFT
m AC-1300 | 153.88 26 605 86 17zm 3738
a MC-120H [ 211.7% 20.853.83 a8 48 Ih.60
E 15000 MC-130P | 10270 | 25.250.59 245.87 TiLin
T MC-130% | 11833 22 163 50 18730 1800
plar 1=
E 100.00 pradpartis AYG 133.83 25.051.19 194.92 h2.72
o]
.E - TARGET  TARGET BURH  TARGET EURH
=} BURH RATE (HEW WF  RATE (HEW WF
o EBURH RATE 300 400 500
a0 L . L . . AC-130H | 10127 7506 BTG
o | | | e | e AC-130U [ 5563 BB Bo.2l
- - - - - MC-130H E9.51 5213 41.71
u Current Burn=AC130H- MC-120F 417 E312 [IR]
270hrs AC130L- MC-130W PR 5541 4433
173hrs;MC130H- 11250 | 15388 | 21175 | 10270 | 11833 AYG &3 50 &2 E3 5010
38hrs:MC1300-
246hrs MC130W-103hr :::"::: (HEW WF - ATG  [HEW ¥F - ATG
m300 Hrs Burn Rate 10127 | 8853 5951 8417 73388 Lata Dazs WF)* Lats Dayr WF)*Lats Dayr
400 Hrs Burn Rate 7598 | 8651 | 5243 | 8313 | 5541 EuRnRAIE | 300 00 500
w500 Hrs Burn Rate §076 | 5321 | 4171 | 5050 | 4433 AC-130H | 10.z7 -15.04 -30.24
AC-1200 | -27 81 -49.93 -63.29
MC-130H | -66.64 -§4.02 -94.44
MC-130F 3257 7163 53.90
MC-130% | -26. 46 -44 92 -5E_01
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C.5. All C-130 PDM Data from July 2007 — May 2011

C.5.1. Lines 2 through 24 (Cain M. , personal communication, May 6, 2011)

NYL(P.C TOT_WRK
MDS_SER | yng p | FRM-C | FRMLBASE | pp tm pr | DEF-T™ |INTCMPL ) e am [TOT-CAL 0 5 pa_g| SCHED DSCRP_TX WRE_REMT_TX COMM_TX prop [mw | O7 | BURM
_NR_ID MD_NM M _oT TMOT | Ul DA BT - _YAR RATE | RATE
" aeo0siss | EC300 | AMG | HARRISBURG 10M2t2007 wa2ooT | w2007 | 1wsr2007 23 21 E] BLK 5.4 J MIOD BLOCK 5.4 MOD 1 1 14.SEEET
¥ nsn014s6 C1300 | ANG | RHODEISLAND /2642007 | /232007 | 1aistaoni | desiannt 33 a5 .37 BLK. 5.4 J MIOD BLK 5.4 J MOD 1 1 ak5Ed
P owoozoo4 | ©1a0d | USCG | ELIZABETHCITY 52007 120602007 | 12512007 | 120602007 a1 20 1 ELOCK 5.4 J MOD BLOCK 5.4 J 100 1 15.205
P atonazat | C150H | AFRC | MINMEAPOLIS Tasi200T T2ns2007 | t2reoreont | eMsR00T 154 105 2 POMIESIALC] POMIESIACI 1 1 133.6135
P asonsan | woisnd | AFRC KEESLER Wa02007 VAI200E | 120232001 | NA200 0 20 i BLK. 5.4 J MIOD BLK 5.4 J MOD 1 13.35
" am0sind | w13 | AFRGC KEESLER 1AI200E TIaN0E | 252008 | 22008 26 13 2 BLK 5.4 J MIOD BLK 5.4 J MOD 1 1568421
T ezonoatt | mcror | AETC KIRKLAND WE200T BII2005 | 212008 | BM/2008 154 1035 11& POLY 1 5075427
e CI30H | AFRC | MINMEAPOLIS 104542007 AZElo00s | ptadlzo0s | 4lesizong 154 102 64 POMIDP! POLY POMIDP! POLY 1 1600341
P ozo0ass C1300 | AFRC KEESLER: N2EIZ00E HEI200E | 2EI2008 | BS/2008 32 23 [ ELK 5.4 J M0D ELK 5.4 J MOD 1 2802603
T 64000571 | MCI30E | AFRC DUKEFLD slazi2n0T SEI2005 | BI6/2008 | SIE/2008 204 137 &1 FOMIDP FOMIDP 1 1847153
P 34008151 C1300 | AFRC 212512008 aleTionns | sMai200s | alewiznns 13 3 En TKIMODS DROP-IN | TKIMODS DROP-IN 1 1 7655556
P aen0s300 | wCi30) | AFRC KEESLER: 212612008 HEL005 | 22008 | SIE/2008 21 20 ES ELK 5.4 J M0D ELK 5.4 J MOD 1 1 14.325
P amnssos | woisod | AFRC KEESLER HaAl200E AMEIZ00G | 4MEI2006 | AAEME00E 23 21 0 BLK 5.4 J MI0D BLK 5.4 J MO0 1 1 1448571
P 64000561 | MCIS0E | AFRC DUKEFLD 104542007 212006 | SiEi200s | niaiznos 210 145 155 POMISS POMIES 1 152.0136
F CENTER "WING CENTER WING
G40M366 | WCISOH 2152008 SHEIZ00E a3 0 RAINEDW { L'WR FwD | RAINBOW | LwR FwD 1 20,36
CORNER FITTING CORNER FITTING
P ae001693 | MCISOH | AFZOC KIRTLAND 124512007 B2006 | 622008 | /2008 204 141 T T3/R&R REF T3/R&R REF 1 180,8652
d FOM (/ DF { RAINEQW | POM ! DF ! RAINBOW
83000503 | ACIS0U | AFSOC | HURLBURT NE2005 BIBO005 | TH2008 | EM32008 182 127 -30 CHANGE ! #3150/ CHANGE ! #3130/ 1 1 2453512
i FOAR ¢ ACI FOAM | ACT
TAMD SCUFF
F3001051 CI30H | ANG BOIZIE ANG TEI200E s200s | 2008 | shweoos & 5 33 OVERSPRAT AFE0C | o N7 AFSOCTWO | CORIED FROM PROJECT 1 38544
TONE FO0BATE
TWOTONE
r TAND SCUFF
&B001306 | C130H al22ian0g WE2008 | WETE00E | 1WS/2008 T 5 33 OVERSPRAT AFZOC 1 3a8.24
TWOTONE
P eoo0izes | HOIE0P | ACC 1000 TERIZ00E FMai2008 | 2008 | adalz00a 153 107 165 POMIDP FOMIDP 1 2370421
P ao0e2E | COH | AFRC BHRI200E 12016/2008 | MAT2006 | 12ME/2008 155 107 23 [ FOMIOP 1 2007573
P zaoons | crsoH ANG WASHYILLE BI20/200% WE2003 | T1200& | Were008 153 105 53 5z i3 1 2444533
" eenonzan | mCior | aFsoc THE/2003 FMEI2008 | 1a0El008 | adaz003 154 105 38 8 5% 1 302 6152
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C.5.2. Lines 25 through 49 (Cain M. , personal communication, May 6, 2011)

HYL(P.C TOT_WRK
MD:_ZER FRM_C | FRM_BAS DEP_TM |INT_CHP TOT_CA SCHED OT | BURN
= mos_ip | FEM- M_BASE | sRR_TM_DT = —CMPL_| ey T (TOT-CAL | pa e DSCRP_TX WRE_REMT_TX COMM_TX PROD | INW
_HE_ID MD_HM HM _oT TH_DT DA_BT _WAR RATE | RATE
_DT.P.DE ¥

Foasontsel | Cls0H | ANG CARSWELL TINEO0E | WeD/2003 | fAR005 | 120/2003 186 124 4z POMISS POMISE 1 1355274
Fao000056 | C150H | AMG kUL THAIZ00E WNE00E | 122008 | 2003 161 o 3 DFFOMIACIRFE DORIFOMIACURFE 1 1595
F ao00sa0s | CIS0H | AFRC THEIZ00E HPWE003 | f2NE00E | afzoraond 53 108 &5 3 53 1 175.1087
Fazonaozl | CRS0H | AFRC P WEIIZ008 | 12/2fE00E | WEsi200s 154 05 5z DF FOMIDF 1 244.765%
Fazooo0ss | Claod | &HG ETE SISUIZ00S | NEHZO0E | SAS0r200s 165 125 66 OF Rtk REF 2 DF F: &R REWT 2 1 Tol2add
P ae000413 | ClS0H | AFRC | PITTSBURGH HEHE005 VETIZO0S | WeMEODa | Weweooa 53 02 5 FOMISS FOMISS 1 1651667
¥ aa000264 | MCIG0H | AFS0C KADENA, 41812005 SIZAIZ008 | NGMZ008 | Sledleona | s02 206 55 | SHICWE RSRIETCAS | SHCWE RERIETCAS 1 554
Fec000225 | MCIS0P | ANG WIUZO0B | AIZ4/2009 | 5003 | 4l24l200d [ 02 T POMISE POMISE 1 262.051
L

5000041 | CH3O0H 1ZMZI2005 | MewI00s | 2Mz00d | MEwE00S 52 20 -20 REPAIR OF NOE REFAIR OF NOZE 1 1 £2.305

FAIFING ACFT 550041 | FAIRING ACFT 550041

Fao0mion | CloiH | AFsoc BOISE Tizaizon BIMEODG | EASZ003 | G203 I FOMISSICLR POMISHCLR 1 [
Faooo0aed | C1S0H | AHG 10/6/200% L2005 | enmE00a | AdTeR00a 186 124 55 55 FiR AT 2 5% R REWF 2 1 2420515
r T APFED NET'WORK

002067 | CH3OH | AMC DYESS H5I200% Bezarz00s | mSiE003 | eezEre00s 180 120 109 CNE SPOLNE CHE SPOLNE 1 164777

eremacar o

Fazo0sese | CRS0H | AFRC W0IETIR00E | 4MOI200S | SHZ003 | 44002009 5 60 i DF FOMIDF 1 5595650
L4

33000264 | MCI30H | AFSOC KADEMA RIS Sadizo0d [ Saz003 | Stadlzo0d 30 22 T [UDLM ) REROUTING 1 1 63.33031
Fas0tses | CTS0H | ANG WEDIZU05 | ME92003 | 4152003 | 4Esran0s 155 105 26 POMIDF POMIDRIE 150 1 TR
F o1 METWORK,

S50 1 POM ¢ #1 MINOR:
64000523 | MCISOE | AFRC S22/2008 w200 | wsrzoos | warson 201 136 svo | szo0¢ POMyr1ISD FOMEES0IFOAM 1 203.1301
4] REPLACEMENT, $1 MINOR:
10! POLY

Y ato0azas | C130H | AFFRC DOEEING 1242005 BIZ00D | 442008 | 12142008 55 105 REY SEFOM SEPOM 1 T | 1650905
Fas0ntens | MCTson 41502003 TINE005 | MWEQDE | TAlEO0a 7 12 105 {UDLM } 0% {UDLM | IO 1 1655535
P a000023 | MCIG0H | AFS0C EHSIZ005 | WedE003 | MEAl2003 | Wedzona | | G0E 206 T 55 2 (50 CWE POMISEAE [S0/CWE 1 1 945
L4

GI005526 | MCI30P | AFSOC 12MEI2005 | TiE2eR008 | 41ZEE003 | Te2asE008 155 104 a5 £3 5150 £3 5130 BATELINE FOR AMRERTOf H5.5096

HE* CLIPUT DATE OF 23-

¥ aT003z86 | MCIS0W | AFSOC CANMON W2N2008 SNaZ005 | SvE00a | sMaseo0a 162 [T 13 POMIDR POMIDR 1 2371564
r

TAOMEA | CISOH | AMC DYESS 22005 BeBEO0E | B30E003 | 632009 173 122 &6 CWE SPEEDLINE CWE SPEEDLINE 3;2::2'31;“?:';?\‘“ 1 165.3525
Feo005623 | MCIG0P | AFS0C EGLIN 1Siz003 BiZEiZ00a || SHUEDNS | GlZErennd 5 109 4z FOMDFIE0 FOMIDFIE0 1 2260562
P a0000165 | ACIS0U 212i2003 SHEO0E || GIZ00S | 2reieind [ 4z 2 IF TUES WORK IR TUES REFURBISH 1 1| 1205085
Fra00z061 | CS0H | AMC DYESE 12MEI 2005 W2/Z003 | BHEE00E | zieo0s 1 124 139 CWE SFOLNE W SFOLNE 1 .35
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C.5.3. Lines 50 through 71 (Cain M. , personal communication, May 6, 2011)

HYL{P.C TOT_WRE
MDs_2ER FRM_C | FRM_BAS DEP_TM [INT_cMP TOT_CA SCHED OT | BURN
= MDE_ID L M_BASE | pr_Tm DT - = L | mpL_Tm AL o pa_e DECRP_TX WRE_RQMT_TX COMM_TX PROD | INW
_HR_ID MD_HM HM _DT THM_DT DA_BT _¥AR RATE | RATE
_DT,PDE T

L

E300MEF | CI50H 20602003 slaefonna | eMesf2003 | soeseooa 153 105 T 58 POMIES CDP'ED;DF';“;;HDJECT 1 259.1038
L

ETOO012E | MCISOH | AFSOC HURLEURT 2202009 22008 | Erzzzona | MM2s2008 356 243 143 25! F&R REW 25! F&R REW 5i6/2003 -ENTERED 1 3612131

EACEn CAT A carnas on

P ston0izs | MC1s0H 21712003 nizizoos | erzsizona | 22008 350 242 142 TCTO 1308 TCTO 1308 1 2213595

E5001364 | CI30H ANG CARSWELL 20232003 TEz00a | Er2m2008 | TII2009 159 133 32 C W RAINBD'W AMD Ot RAINBOW & 1 27110226

LOWER: F'wD CORMNER | LOWER Fw'D CORMER:

P 5000415 | CIS0H | AFRC POPE 113042003 toizons | nadzona | THOrzo03 156 10% 3 POMIEE POMIETIAC] 1 2477
L

T4001ETS C130H AMC 1302003 JINE00F | THHI2003 | WIN2003 150 126 &) CWE FPOLNE CWE $POLME EASELINED ON 4/25/2003 1 1815673
T ea0065T4 | ACAZOH 12003 Bial200a | TMvi2o0a | elsl2003 130 132 EE) POMIDP 1 1 258 5153
P 53001056 | AC1300 | AFEOC HURLEURT 352003 a/anieona | Hendzona | ataoizooa 163 128 2 PORIDP POMIDP 1 133,078
" soo0005s | C1s0H ANG KULIEE 112312003 sizatoona | Toslzona | aeszooa 157 130 32 POMIDPIREF 3 POMIDPIREF 3 1 1524077
P aen0s0e2 | CIS0H | AFRC | YOUNGSTOWH 5232003 3/alz00a | vealzona | 9iale003 155 1o 45 OFPOM OP{POM 1 153 5045
T s032s7 | CIS0H | AFRC MIAGARA 20212003 siaizons | staizoos | sMaizo0d 155 [ 15 T3IPDM T3IPDM 1 17868503
L

64000562 | MCISOE | AFRC DUKE 3EN2003 alzsizofn | aMdzo0a | demaoin 204 142 264 Z5IPOM Z5IPOM “'HCHTPFR?LEZ;TED 2s 1 2004572
P ss000251 | MC130H [HURLEUR 10142005 tznrieona [ smezona [ 12nweoos 300 205 132 CWE/PDM CWE/PDM 1 13,0966
" ez000333 | MCIZOP | AFIOC KADEMA 41202003 fais0izona|  smizoos [1akesizoos 154 105 143 POMIEE/NZ0 POMIEE/NZ0 1 2132133
P ranmETs | C1s0H AMIC DVESS 2HE2003 tergizons | sMszong | 122009 150 127 108 C%E SPEEDLINE C'w'E SPEEDLINE 1 1662566
r ADDED 30 DAYE OM

&5001364 | CI50H ANG CARTWELL 2020/2003 amzona | aleeszona | aMe00a 1a8 132 6 TEIRHR REWF POMISSIRER FBWF | e o o e o 1 2041275
L

&5004401 | CI50H 52003 fiS/zo0s | BMSIZ00S | 10MSK2003 153 108 20 Z5IPOM Z5IPOM CDP'ED;:;":STDJECT 1 2224507
P se00sea? | CIS0H | AFRC MM 41712003 wes0/zona | alzieona  [1odsorzood 155 103 33 OFPOM OP{POM 1 176.1
r R&R CENTER WING | R&R CENTER wING

SE001205 | MICI30W | AFSOC CAMMON EMEI2003 32008 | sreszons | 2009 165 114 4 RAINEOYW & LOWER | RAINBOW & LOWER 1 154643

Fw'D CORMER Fw'D CORMER

" raoniEes | Cis0H AMIC 4132003 wiEeon | vatzona | wstaon 150 125 105 C%E SPOLNE Cw'E SPOLNE CwE SPEEDLINE 1 63,5224
r R&R CENTER w/IMG | R&R CENTER wING

BA000230 | MCISOH | AFZOC KADEMA 12512003 sialz00a | ddzizona | si22003 63 44 -6l RAINEDYW & LOWER | RAINBOW & LOWER 1 1 164715

F'w'D CORMER F'w'D CORMER

" s000630 | CIS0H | AFRC DOEEING 62/2003 aneoin | elzona | 4o 1a3 123 153 OFPOM OP{POM 1 165147
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C.5.4. Lines 72 through 93 (Cain M. , personal communication, May 6, 2011)

HYL(P.C TOT_WRK
MDS_SER FRM_C | FRM_BAS DEP_TM (INT_CMP TOT_CA SCHED OT | BURN
= MDS_ID Ll M_BASE_ | spr_Tm DT = = L mpL_Tm —CAL | o pa_a DECRP_TX WREK_REMT_TX COMM_TX PROD | INw
_HR_ID MD_HM HM _oT TM_DT DA_BT _YAR RATE | RATE
_DT.P.DE r
F
HY M ST CLE 1 HY¥M CTCLE 1 AIRCRAFT WAz

TAODIET C130H ANIC DYESE THEa003 10302008 [ ovesz2008 | 100Era0038 EE 46 i FLSELAGE FUSELAGE SCHEDULED TO ARFIVE 51| ! 1 136, 4674
Faoonozes | crsoH ANG AV AMNAH 41002003 wszmo | tonzizo0s | ansizon 156 128 35 I3/ R & R REWF T3IRER REWF 1 132,056
F asoomuse C130H ANG CHARLOTTE S12El2003 eteatzona | 1ovenizona [ 1zmarzooa 153 103 52 [ DFIPDM 1 2357624
L

00MES | ACIS0U | AFSOC | HURLBURTFLD FTI2003 wzalzom | oiesizood | weziemn 3m 206 55 POMICWR PDM“C\‘:ﬁﬂggDEPMN 1 137.5485
Fesooress | crsoe ANG PUERTO RICO 2003 szon | ivsorzona | sMiemin 232 162 122 SSIPOM SSIPOM 1 179.4247
Faaoosos | moisow | aFzoc CANNON 412412003 wiaizooa | weszons | wsizoona 134 154 [ [ 1 1 154 5363
P asooss C130H ANG CHARLOTTE EI2E/2003 1WSI2010 11412003 WSI2010 155 106 62 DPIPDM DPIPOM 1 111028
r R&F CENTER WING | R&R CENTER WING

5001304 | mctsow | aFsoc CANNON TIZEl2003 izaizi0 | E2008 | 2HEl200 a5 RAINEOW & LOWER | RAINEOW & LOWER 1 0

FwD CORMER, FwD CORMER,

Fasonsaoz | crsoH AFRC POFE Bl2l2003 drztzmin | fdeizo0s | aeieowm 155 105 137 TEIPOM 1 1375574
Fecoooziz | mciaor | aNG MOFFETT THEI2009 aaizoin | twzorzooa | dnerzoin 155 103 147 [ DFIPDM 1 221583
L4

EI00SE30 [ HCTsOM | AETC KIRTLAND 5412003 sisi2010 | 1W24l2003 | EHSI200 180 124 264 CENTER :‘;\'I:G SPEED 1 72,0452
r POMISS! RAINBOW !

E5000851 | HCts0p ACT MOoDY EI5I2009 a0 | faewzona | aiesomn 185 128 75 POMISS CORNER: FITTING 1 12,2006

CHANGE

Feeonozoz | Hoizop NG SUFFOLK B13/2008 sivizon | tzmvanos | siweon 188 126, 243 ZSIPOM SSIPDM! FER RE'WF | AIRCRAFT HAS DEPARTED| 1 2357383
Fssoonaz | mcison | aFzoc HURLEURT 4I2TI2003 4rzoizoio | dzmiizoos | alzoieoio 353 z26 130 CWE [POMIAC CWEIPDIMIACI 1 5232
Fazonzoza | cisoH AFRC | YOUNGETOWN BI6IZ003 aaizom | tzvienos | aiaeeon 155 105 13 [ DFIPDM 1 173.0151
L4

3001052 | actsou | aFsoc HURLEURT BHEI2003 izER0I0 | A2izEz00d | 2l2sa0io 155 105 57 DRPDM DWPDM\:"A‘R':;":NNBQ 1 351554
L4

FE001304 [ MCtsow | aFs0C CANNON BI2003 r2ei2010 | 12i2E2008 | 2HEl200 185 130 50 DRIBOCKZIPORVRAIN | DRIELOCK2IPOMIRAIN 1 148.1131

BO'W B2 BO'W B2

FUEEOOD2E1 | HCASOP | AETC KIRTLAND EEE] SHTI2010 1512010 SHT2010 181 125 132 CWR SPEEDLINE 1 1TLETIS
F raooert C130H ANIC DYESE TIZEI2003 sialzoin | oo | snE2mn 181 121 210 CWR $PDLNE CWR $PDLNE 1 1515405
F 14001664 C130H ANIC DYESS TITIZ003 [EEAE W20 EER 152 123 153 R SPEEDLINE C'wWR SPEEDLINE 1 156, 6763
Fssoomas | macison | aFzoc KADEMA 5122003 einizotn | weziaoin | eMmia00 300 205 145 FDMICWE POMICWE: 1 13,4435
F

A5001453 CA30H ANG CHARLOTTE 22003 6132000 22010 BITIZ010 155 104 124 DRPDM DRIPDM 1 192 2163
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C.5.5. Lines 94 through 118 (Cain M. , personal communication, May 6, 2011)

e ST _Andn

NY¥L(P.C TOT_WRK

MDS_SER | p|FRMLC| FRELBASE | o o 0 [DEP_TM [INT_CMPL | o "r, [TOT_CAL | " "0 | SCHED DSCRP_TX WRIK_RGMT_TxX COMM_TX pron | mww | O | BURH
_NR_ID MD_NM M _oT TM_OT DA_BT _¥AR RATE | RATE

_DT,P.DE T
Ta006s0 | ciaoH | AMC DYESS BHIZ003 nealzoin | aisieoin | nesizom 182 122 171 C'wF: SPEEDLINE 1 156753
GANOSETA | MACIZOR | AFEOC EGLIN Aldrzona afmanin | 2ienin | AMElzOn 153 1005 213 POMIESIEOMEL PoMizszoms | MRCRART QD;pD'“‘RT | 2273876
BEO00SGE | HOISOF | ACC MDY AE0I2O0E WaEmn | advenin | R0 fad 126 263 OFPORAMES 120 OF{POMMES 130 40N CLOZED AIRERAFT 1 2655175
DEFARTED 05 NOV. 2010,
BIO0TEM | CI30E [Tee: MDODT Tl2aizons BATIZOW | zhaom | EMT20N0 204 135 125 TTPOM TTIPOM 1 BZABTES
65000332 | MCI30F | AFS0C KADENA /252003 atandeoin | aleedzoin | ataorzoin 155 103 216 POMIESIS0ME POMIESIS0ME 1 260.3417
AT003288 | C130H AN BiOISE 3003 aizoin | siEoin | arezomn 423 a0 = FORMVSIROMNE | o ssnsome mingr| T AFFED FROMCITOHR) 47 BEEAT
MINOR/CLRIZ FRIOR TO INDUCTION.
BANDESTZ | ACIS0H | AFEOC | HURLEURT /52003 ganzon | shaleon | 4lEszom s a3 10 POMIDER &INT PO ¢ DEPAINT 1 276 3172
F2000853 | C130H 2Hta0n stesizon | mteae0n | meazom 50 W 0 HYM CYCLET HYM CYCLE CRIGINAL DELVER DATE || 4 1| seszes
FILISFI AGF - FILIZF] & GF A s S OSBRI - WOEE
BE000ST1 | MCI30P | AETC KIFTLAND 1arzia0n03 Hodleon | Hadz0in | aadizoin 114 il 0 W CYCLEA P CYCLE 1 YALIDATION 2 1 1| 74.00e4s
Elemarc Eleare CuCunAl CE e faTE

GEOOMAS | MCI3OH | AF30C KADEN, Hl2NEnng 0N | 4ME0n | SisE0in 235 154 EX THPOM FiF FEWS | S/POM FiR REWE ACTROD DATE = 1 140 241
TAODEEE | CH30H | AMC DYESS 10/151 2003 atazon | 4ndzon | sizom 155 124 145 C4EEPOLNE CwEEPOLNE 1 158.3661
TAONGES | CAG0H | AMC OTESS Waizona HOREOD | AE0NE0I0 | al2EME0in 1S 124 1ia Cw B SPOLNE CwESPOLNE 1 155 1016
s3000ia4 | MCIZOH | AETC KIFTLAND 1212512003 MR | S0 Tizlzoin 202 138 53 POMIES POMIEE "“'HCH'&J‘ESZ;?TED 1 1 146,105
Ba00NEE | Ci130H | AFRC HIAGARA 121402003 s | SER00 | 100Sia010 154 106 152 POMIES POMIEE 1 1164
FI0004EE | C130H NG | SCHEMECTADY TWEIZO0A TR0 | SMzEon | TEomn T 127 50 POMISEIACHREWF | PORMISHACHRWEF 1 1352233
23000131 | MCI30H | AFE0C | HURLEURT 1HE/2003 gisioon | EMmaon | sMElanin 155 125 ap CwEEL CWEBIEL 1 1476304
FANOO5I0 | ACISOU | AFEOC | HURLBLURT aZ5/zan3 alenzoin | Mool | alesizomn 302 208 a1 CWEIPOM 1 1203226
saoMian] | MCisow | AFzOC CAMNON 120112003 nreon | stzpiaoin | erandaomn 161 111 4 POMIEEIREWF POMISEIRE W F 1 1764072
TAONGEA | CIG0H | AMC OTESS 12iTiE0na Waean | &EE0In | Waeoin o) 126 154 W B SPOLNE CwEEPOLNE 1 1563532
E4014854 | MCI30P | AFSOC EGLIN 20812010 200 | BANaDID | vE/ZOM0 155 103 17 POMIES POMIEE 1 230.2642
53001455 | CI30H | ANG CHARLOTTE L GHBIZOMN | BHIE0ID | BN 153 1 55 FOMYDER AINT FOMYDERAINT AIRCRAFT DEPARTED 16 || - 4 [EE L
3IO0MET | Ci30H NG CHARLOTTE ZHEL2O10 Waizolo | elesz0n | 1zszon 154 125 165 FOMIDEF &INT FOMIDEF &INT 1 1605164
5004405 | CA30H AFRC POFE alazamo HANZMO | B242010 | HHODI200 155 106 134 POMNIES POMIES JON CLOZE AIRCRAFT 1 115.0454
B40005E1 | MCIZ0E | AFRC DIJKE 1Ma/zo0s 2iizon Tizlzow | veszon 232 153 21m POMIEE POMIEE AMPEP TO 02-JUL-2010 1 142.4208
a5000486 | CI30H ANG | SCHEMECTADY 32010 OMEIZ010 R0 | SMatzon 185 131 B POMIREF/DEFAINT | PORIREF/DEPAINT | AIRCRAFT DEFARTEDON (| 4 1 1553354
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C.5.6. Lines 119 through 138 (Cain M. , personal communication, May 6, 2011)

H¥L[P.C TOT_WRK
IS MDE_ID AL | [TAALI ARR_TM_DT DEF_TH | INT_CHPL_ MPL_THM LB FLO_DA_& SCHED DECRP_TX WRK_REMT_TX COMM_TX PROD | INW or BURN
—_NR_ID MD_HM HM _OT TH_DT _DT.P.DE DA_BT ¥ _YAR RATE | RATE
L
SI001053 ACIZ0U | AFZOC HURLELRT Wazmo Sizafzon 200 SiZs20n 132 126 -4 FOMIREF!Z0 FOMVYREF! 120 AIRCRA;?ZZ’::TED 2 1 1 16055333
T 400687 C130H SIS DYEEE W&o 1rE20n Tha2mo 13201 155 127 1T& CAWEMEL ChWEIEL 1 155.0717
P 14002134 C130H APAC DYEEE 11252010 121642010 TH32010 121612010 155 127 160 CWE/SPDLNE CWwWE/EPDLNE 1 143.5443
e C150H ANG EAVAMNMAH Sai2010 2212010 2010 1282112010 154 126 160 POMIREF{ACI POMNIREFACI 1 215.375
r H¥M CYCLEA FUSELAGE CvCLE ITH
SE001G02 | MCIS0W B/Ti2010 Si42010 Haaiamo Tagiamo 52 36 ] FUSELAGE - H CYCLE A EOME ADDITIONAL WORK 1 1 1766
WALIDATION 4 FUSELAGE CUSTOMER DELIVERY
r AMREP AFPROVAL
S0000520 C130H ANG FAYANNAH 12faataong aslasaon 0200 0200 243 163 a POMYREFIALCI POREEREF AT LETTER RECEIVED O 1 1 156,754
- 214PR10 FOR EXTENZION
S2000055 C130H ANG kULIZ r2aiz2mo HHs2010 sl2l2010 1112010 156 123 1l FDMIDPI!REF!ACI FDMIDFREFIACI JOM CLOSE AIRCRAFT 1 153.5457
DEFART ON 15 NOY 2010
F 64000553 MC130E AFRC OUKE rzaiamn 10020i2010 S0 1042002010 2m 140 Il FOMIEE FOMIEE 1 134,525
! FA0011ET C130H AFRC MIAGARA 41122010 2M6r201 SM&2010 21z20m 14& 035 17 FPOMIEE PDMIEE /O CLOZE AIRCRAFT 1 173,365
DEPART OM1E FEE 11
ETTED C130H ANG MAMEFIELD SiT2010 4nfr2on Si25/2010 412512011 153 107 243 POMIEE PDMIEE 1 1667525
i FE004404 C130H AFRC FOPE 412612010 2M&2om SiEN2mo 4/26/2010 154 107 -127 POMIEE POMIEE ELOSED JOM...AIRGRAFT 1 1 40421
DEPARTED 15-FEE-2011.
P 53001054 ACIZ0U | AFZOC HURLEUFRT F2i200 AMzo10 Aalz2010 Atalzo10 152 127 ] PDMIREF/DEPAINT PDMNREF 'DEP AINT 1 1 245,170
P s000651 C130H AFRC DOEBINE 32010 HH&2010 23200 1Hai2010 153 132 56 POMIREFIACI POMIREF!ACI 1 163.5303
" 40mET! C130H AMC DvESE 420 4 f20i 000 Md4i20m 1533 126 106 CWESPOLNE CWwEIEPOLNE 1 150,553
! B3I005521 MIC130P AETC KIRTLAND 445002010 2114201 AE0200 2iziz201 154 107 125 FPOMIEE PDMIEE /O CLOZED...4IRERAFT 1 220241
DEPARTED OM 14 FEE 2011,
T eantdsse HCASOP ACC rAOODY 52642010 1012010 156 125 PDMIREF/DERPAINT | PORREFIDEPAINT 2 1 251.3036
" e4m4zEs HC130P ACC DANVIEMONTHAN 4laia0n 100442010 126 123 POM/REFIDEPAINT POM/REFIDEPAINT 1 211411
! 0001734 C130H ANG MAMIFIELD FHaslao Fd20m 0T2mo 2fasiz2on 154 107 41 FPOMIEE PDMIEE ELUSED JOH AIRERAFT 1 1543346
DEPARTED OM 04-MAR-
P san06704 C130H ANG LTTLEROCK 62010 12M4/2010 0M2/2010 | 12142010 117 121 63 POMIDERAINT PDOMIDERAINT 1 1451455
s C130H ANG LOUISVILLE Ei4/2010 aiataom 1002042010 2iadiaom 165 114 127 POMIEE POMIEE 1 1432452
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C.5.7. Lines 139 through 162 (Cain M. , personal communication, May 6, 2011)

NY¥L[P.C TOT_WRK

LB | T LIS ARR_TM_DT LA | [TLE L MPL_TH (B FLO_DA_& SCHED DECRP_TX wRK_RBMT_TX COMM_TX PFROD | INW or BURN

MD_NM HM _DT THM_DT _DT.P.DE DA_BT T _YAR RATE | RATE
AFE0C MILDENHALL G421 raarzni 102142010 razizot S0 210 33 PORMICWRIED PORICWRIED 1 3464714
AFE0C MILDENHALL GHTI2010 20 10/25/2010 Faa0 155 105 157 POMIEE FPORIEE 1 245.0635
ARIC DYESE 22010 S0 112010 Faa0 230 155 150 CwElZPOLNE POM CWE/PDM 1 15563561
ANG MOFFETT T2z MHME2010 153 105 FPOMIEE FOMIEE 1 1363733

REFLACEMENT OF LT | REFLACEMENT OF LT
ANG FAVANMNAH 052010 10200 12siain 10200 52 34 -15 #MDO BT LIPPER AMDRT LUPPER 1 1 TEASEIS
CENTER 'wING CENTER wING
RAINEQW . RE-WORK RAINEQW S,

ANG kUL THa200 F2araon 26/2010 4132011 157 126 144 FORIREF/DEP AINT FOMIREF!DEPAINT 1 1753135
ARIC DYESE G201 FMER201N 12al20n FMER201 152 124 103 CWE/EPDLNE CwEIEPOLNE 1 152531
AFRC FOPE AMd2010 12f2rzmo 131 a0 THUMBER FOR 31 T HUMBER FOR: 31 1 3556667

MINOR 120 MINOR 120

AFRC FOPE 262010 S0 12432010 FH42011 153 10& 11 POMIEE FORIEE 1 154.5444
ANG MAEHVILLE 2200 12222010 153 104 POMIEE FORIEE 1 1450721
AFRC MIAGARA TE0200 12030/2010 154 105 POMIEE FPORIEE 1 1513305

PROJECT IE PLANNED TO
AFEDC G201 2Her201 Hr2on 2Mer2011 155 02 37 HYIA POM-T HYhA POR-T ARRIVE OM 06 ALIG2010 1 2551647
AND GO INTO WORK
AT DYESE TH42010 20201 153 125 CWE/EPDLME CwEIEPOLNE 1 1505032
AFRC FOPE Si6/ 2010 1M7T201 1141201 156 105 -3 POMIEE FORIEE 1 1 147.6114
AFE0C HURLELURT TE02010 Ftar2on W2siani a2 &0 121 36 ChWEEL CwEBIEL 1 157.224
ANG kUL al2ni2n W3201 155 104 FORIDEP AINT FORIDEFR AINT 1 151.2365
AFE0C HURLELURT Gi14/2010 41402011 2041201 44201 3 206 53 PORICWR/DEPAINT | POMICWRIDEPAINT 1 1003456
ANG MAEHVILLE Jlzdi200 2i2aann 153 2 FPOMIEE FOMIEE 1 G54.535524
AFRC DUKE Glanaa 20N 2 135 FOMIEE FOMIEE 1 133.9653
52010 e 121 &0 WG WING G WG 1 236175
CONYVERSION CONVEREION

AFRC TOUNGETOWN 02010 T2 153 106 POMIEE FPORIEE 1 16.43502
AFE0C HURLELURT AF2010 FAT20N a2 20N 157 126 3 FORIDEP AINT FORIDEFR AINT FORA ¢ DE-PAINT ¢ PAINT 1 264 6756
AM02010 4201 F2on 4irz2on 132 123 3 CWEEL CwEIEPOLNE ERPIED ;EE?SZF!DJECT 1 1465546

10/22/200 FME201 145 100 CAWE/EPDLNE CWwEIEPOLNE 1 170566
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C.5.8. Lines 163 through 190 (Cain M. , personal communication, May 6, 2011)

NYL[P.C TOT_WREK
FELLLIE | [P LI ARR_TM_DT el [ MPL_TM (B FLO_DA_& SCHED DECRP_TX wREK_RGMT_TX COMM_TX PROD | INW or BURN
MD_NM HM _DT TM_DT _DT.P.DE DA_BT ¥ _YAR RATE | RATE
ANG MCENTIRE S0 2tz 214 144 FOMIDEFAINT FOMIDEF AINT 1 165.0356
AFE0C MILDENHALL 1E2010 Fat2o 154 104 FORIACI FORACI 1 256.2313F
AFE0C HURLELURT 2l Si20M 300201 S0 153 124 35 CWEIEL CWEIEL 1 1434506
AFRC DOEEINE aMi2ma 41201 154 125 FOMIREF/ZE POMIREF/2E 1 13,2323
AFZ0C CANMON 502010 4iEi20n 131 130 FOMIREFIZE POMIREF/2E 1 1616546
AFZ0C OYESE SME2010 41202011 ) 206 POMICWE/ALCI PORMICWEALCI 1 1575
AFE0C EADEMA B/252010 41252011 302 207 PORICWRIED FORICWRIED 1 §2.36512
AFRC DOEEINE 50200 443002011 213 145 FOMIREF!ACI FOMIREF!ACI 1 1375207
102010 Siaz20n 181 123 CwRIEL 1 140.2764
AFEDC EGLIMN raz2on Blazraii 153 127 HY A PO HYIA PO 1 163.8553
2o TH2on 151 125 CwRIEL CwRIEL 1 131645
AFE0C 20 T2 14 10 HOLM FOR 03 HOLKTFOR 10 1 ET.4
FAACHINE PLATE AND [ MACHINE PLATE AND
AFZ0C Sif20M TH2201 15 1 HOLM FOR 03 HOLKTFOR 10 1 1622727
FAACHINE PLATE AND [ MACHINE PLATE AND
0212010 THER201 210 185 EONYERT AMARE CONVERT ACH 'WINGE 1 6483153
wWINGE TO ACH WINGE
wanzon Tanzom 151 126 CwRIEL CwRIEL 1 31.55073
AFE0C CANMON 41201 Tanzom 2 121 PO ACIHDPOWR2 FOMIACIDP/OWR2 1 25.01736
AFE0C KADEMA 12Htiaon SiE20n J06 211 FOMICWRIED FOMIC W RASONEE 1 41.12355
AFRC WOUMGETOWN 4120 HE0N 155 103 FORIAC] FOMIACHSE 1 12.20317
FMGE0N Bl 151 127 CwRIEL CwRIEL 1 55.65137
AFRC DUKE FIELD 242502011 aMdi201 202 141 FOM FOMIDP 1 S4.2T163
AFZ0C HURLELURT 1132010 aMs201 3yl 205 FORMICWR FORMICWR 1 5475702
AETC KIRTLAND 4152011 a2 154 107 FORIEE FORIEE EORIED F;;?:;HDJECT 1 513054
ANG KULLIE FHEnE0 alanan alanao 157 130 0 FOMIREF FOMIREF/OF 1 1 13.71077
ANG KULLIE 42302011 11201 157 123 FOMIREF FOMIREF/OF 1 2.20155
4220l 2Mz20i 302 207 FOMICWR FOMICWR 1 1055553
AFE0C MILDEMNHALL 263201 12602011 ) 205 PORICWRIACI PORICWRIACHEE 1 F16158T
AFE0C HURLELURT sif20n 122120 )| 205 PORMICWRIALC 1 1.35561
ANG EAVANNAH JM2003 G1412010 GiE2010 EPDMIACHRER EEPDMIACHRER 1 0
Total 151 35 27 1521153
DON-TIME DELIYERY 17.68%
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Appendix D. Quad Chart
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Effects of Employing HVM on C-130s at
WR-ALC to Aircraft Availability

Overview:
Commercially-derived HVM philosophy & implementation at
WR-ALC provides AF opportunity to reengineer traditional
PDM processes to produce acft on-time & increase AA. With
increased acft condition knowledge, standard work, and full
supportability, high labor-burn rates can be achieved to
deliveracft on-time, below cost, & at customers’ specifications

Research Goals:

« Determine effects of incrementally increasing burn rates
from actual, 300-, 400-, 500-burn hours to on-time C-130
SOF deliveryrates

« Determine effects of employing “Single Mx Concept” vs.
traditional PDM towards improving C-130 AA

« Enable HVM to be scalable & transportable to other ALCs

Major Ronald M. Llantada
Department of Operational
Sciences (ENS)

ADVISOR
Dr. William Cunningham
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Appendix E. Blue Dart

First Name: Ronald Last Name: Llantada

Rank (Military, AD, etc.): Major Designator # AFIT/ILS/ENS/11-06

Student Involved in Research for Blue Dart: Major Ronald Llantada

Position/Title: Student

Phone Number: 478-714-3481 E-mail: Ronald.llantada@us.af.mil

School/Organization: Air Force Institute of Technology / ENS

Status: [X] Student [ ] Faculty [ ] Staff [ ] Other

Optimal Media Outlet (optional):

Optimal Time of Publication (optional):

General Category / Classification: [ ] core values [ ] command [ ] strategy
[ ] war on terror [ ] culture & language [ ] leadership & ethics
[ ] Warfighting [ ] international security [ ] doctrine

[ X] other (specify): WR-ALC C-130 High Velocity Maintenance

Suggested Headline: The Effects of Employing HVM on C-130 Aircraft at

WR-ALC to Aircraft Availability

Keywords:_High Velocity Maintenance, HVM, Depot, PDM, WR-ALC, C-130 Aircraft,

Burn Rate, Single Maintenance Concept, Pre-Induction Inspection, MRSP

The objective of this research is to evaluate the impact of increasing the labor
burn rate, one of the High Velocity Maintenance (HVM) core tenets, and the transition of
isochronal aircraft inspections from the field to the depots under the Single Maintenance

Concept. This study focuses on depot maintenance data from WR-ALC for AFSOC C-
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130 aircraft to evaluate HVM effectiveness to improve the on-time delivery rate and
increase aircraft availability rates for commanders in the field. Additionally, this project
will discuss commercial industry best practices that best achieve higher labor burn rates
and the challenges of implementing these practices into the traditional depot maintenance
process.

In order to quantitatively assess the potential effects of HVM on depot
production, this project examines WR-ALC C-130 depot maintenance data from July
2007 to May 2011, and interviews WR-ALC depot personnel in the HVM office and 560
AMXS. During the interviews the full catalog of HVM briefings were also reviewed
extending to the inception of the HVM’s program at WR-ALC. Moreover, this study
utilized a field questionnaire to gather the average aircraft down-days in relation to depot-
prep, post-depot, isochronal inspections, and home station checks.

With the depot maintenance data and assistance from the WR-ALC and field
Subject Matter Experts (SMES) the labor burn rate tenet and Single Maintenance Concept
of HVM are evaluated to assess the effect on reducing C-130 aircraft production flow

days, improving on-time aircraft delivery rates, and increasing aircraft availability.
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