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There is concern among Army senior leaders that the equipment readiness information 

currently being portrayed is not communicating the true maintenance health of aircraft 

fleets or Combat Aviation Brigades. It is, therefore, important the Army take a harder 

look at aviation equipment readiness in ways which help better evaluate and articulate 

performance in order to secure resources to meet future demands. The process must 

include distinguishing equipment readiness rates by aircraft type and calculating 

aviation readiness standards, namely Fully Mission Capable Rates (FMC), on an annual 

basis for the each aircraft type. Furthermore, aircraft maintenance performance must be 

presented using more effective control charts so senior leaders can better understand 

and assess the true state of equipment readiness. These FMC standards should then 

remain the same for a unit regardless of the phase of the current or future Army Force 

Generation (ARFORGEN) process. Finally, the Army should consider new alternative 

metrics to measure aircraft readiness that better describes aircraft fleet true availability. 

 

 

 

 

 



 

 



 

 
 

Relooking Army Aviation Maintenance Readiness Reporting 

The United States Army’s role in protecting and defending the United States and 

shaping national interests around the world remains as relevant as ever in a volatile, 

uncertain, and complex environment. As the 2013 Army Strategic Planning Guidance 

states, “The Army’s presence offers National leadership a tool to shape opportunities to 

the advantage of U.S. interests.”1 The Army’s commitment to current operations, in 

particular Operation Enduring Freedom, continues while at the same time new 

commitments are emerging that will place the Army in a critical operating role. As a 

result, the Army must maintain its ability to prevent, shape and win the nation’s wars by 

providing modernized and ready forces capable of meeting a combatant commander’s 

requirements across the breadth and depth of full spectrum operations.2 The operative 

word in this imperative from the Army’s senior leaders is “ready.” The Army must be 

ready with its equipment, specifically aviation assets, to deploy at any time to fulfill 

mission requirements.  

To achieve these results, it is important that the Army develop more accurate 

methods for measuring aviation equipment readiness and more effective ways of 

articulating performance to secure future resources. The process must include 

distinguishing equipment readiness rates by aircraft type and establish calculated Fully 

Mission Capable (FMC) rates on an annual basis for each aircraft type. Furthermore, 

aircraft maintenance performance must then be presented more effectively through 

statistical control processes so senior leaders can better understand and assess the 

true state of aviation equipment readiness. As relates to the ongoing discussion of 

tiered or progressive readiness, the Army does not need to create different FMC rates 

for each phase of the Army Force Generation (ARFORGEN) process in the future. The 
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revised FMC calculations will work throughout the process. Finally, the Army should 

consider new metrics in addition to FMC rates to measure equipment readiness of 

aviation assets in ways that better capture how many helicopters are truly available. 

While other aspects of readiness such as personnel and training are important, 

the focus of this paper will center on aviation equipment readiness. As fiscal constraints 

on the Army continue to be a reality for the foreseeable future, the concept of material 

readiness is as important as ever. As one of its four pillars of capability, the Defense 

Department defines readiness as, “the ability of forces, units, weapons systems, or 

equipments to deliver the outputs for which they were designed (includes the ability to 

deploy and employ without unacceptable delays).”3 The importance of this readiness 

serves as part of a larger deterrence to potential adversaries, as well as, an obvious 

ingredient for ensuring successful combat operations and avoiding potentially 

catastrophic consequences.4 The Army remains fully cognizant of the negative impacts 

that reductions in Congressional funding, particularly those recently associated with 

sequestration, can have on readiness. The Congressional testimony in 2013 of LTG 

James L. Huggins, Deputy Chief of Staff, G3/5/7, reiterated the importance of readiness 

as a deterrent and as a mitigation against strategic risk in ambiguous times that will 

likely result in future no notice deployments.5 He stressed that the Army’s readiness was 

a “strategic necessity.”6 This readiness concern is reminiscent of the early 1990s when 

the military was faced with a very similar scenario of shrinking budgets and force 

structure cuts. Understanding the value of equipment readiness is not new to the Army 

and its strategic importance is as strong as ever in a dynamic global environment with 

constantly evolving enemy threats. 
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Army Aviation is a critical piece of the overall equipment readiness of the Army in 

the utility it brings to ground maneuver forces. As the Association of the United States 

Army (AUSA) Institute of Land Warfare states: 

U.S. Army aviation—rotary-wing, fixed-wing and unmanned—is crucial to 
both wartime and peacetime operations. It is a powerful force multiplier, 
enabling ground commanders to exploit the vertical dimension and 
contributing to the control of land and influence over populations on the 
21st century battlefield. Aviation assets provide vital capabilities across 
the full spectrum of military operations, from homeland defense and 
disaster relief to peace enforcement and major combat operations.7 

This ability to work and dominate in the third dimension greatly increases the demand 

for Army Aviation. Asymmetrical environments, like those experienced in Iraq and 

Afghanistan, require the ability to maintain mobility over greater and more diverse 

terrain. Army Aviation provides this capability; however, it comes at a cost. Because 

aviation assets have significant basic operating costs due to the technological 

complexity of aircraft, it is critical for the Army to have a clear understanding of their 

maintenance readiness and health. This understanding helps senior leaders make 

better long-term fiscal planning and resource allocation decisions and more effective 

short-term decisions regarding contingency operations.8 Fiscal planning and resource 

allocation decisions are primarily concerned with providing effective and balanced 

forces to deter an adversary or fight and defeat an enemy if deterrence fails. 

Contingency operation decisions, in contrast, are concerned with identifying immediate 

force availability to meet an emerging mission requirement.9 In both cases, there must 

be a clear understanding of the equipment readiness in regards to the health of Combat 

Aviation Brigades (CAB) to make the best decisions. Fiscal planning and resource 

allocation takes aviation equipment readiness into account in judgments regarding the 

balance of capabilities necessary to fulfill force structure, modernization, and current 
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operation and maintenance requirements.10 The assessment of these requirements in 

turn shapes the Planning, Programming, Budgeting, and Execution (PPBE) process that 

helps determine the amount of funding that is necessary to ensure aviation readiness 

over five-year intervals.11 In contingency operations planning, equipment readiness 

plays a role in determining CAB selection for deployment and helps shape resource 

redistribution when needed for a deploying CAB.12 

Problem Statement 

In light of the importance of equipment readiness information in many interrelated 

operational and fiscal matters, the Army senior leadership is concerned with the 

effectiveness of the methodologies for displaying equipment readiness information for 

aviation assets. They are not sure whether the current methodologies for sharing 

information on readiness are capturing the true maintenance health of Combat Aviation 

Brigades. They are posing the question of whether there is a better way to present 

aviation maintenance readiness data to aid in decision making on Army-wide PPBE 

process adjustments and allocations and to establish whether there is the deployment 

availability to meet contingency requirements. The Army senior leadership asked the 

Deputy Chief of Staff, G4, Aviation Readiness, to examine if there is a different means 

to present the equipment readiness status that better reflects the health of the CABs.13 

The goal of this Strategic Research Project (SRP) is to help add new insights into the 

question of how aviation readiness information can be most effectively analyzed in the 

Army and presented to senior leaders. 

Research Questions and Investigative Questions 

This SRP seeks to answer the following research question: Is the current 

presentation of aviation maintenance information used by the Deputy Chief of Staff, G4, 
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Aviation Readiness, painting a clear picture of the actual maintenance health of aircraft 

fleets and CABs to the Army senior leadership? 

To answer this research question, the following investigative questions will be 

addressed: 

1. Should the Deputy Chief of Staff, G4, continue to report standard Fully Mission 

Capable (FMC) rates? Or is it necessary to establish different standards for each 

aircraft type instead of one FMC goal for all of Army Aviation? 

2. Should the Deputy Chief of Staff, G4, develop cyclical readiness rates depending on 

where a CAB is in the ARFORGEN model? Should the Army lower readiness standards 

for “core mission” units and establish higher readiness standards for “additional mission” 

units while in the reset or train/ready phase of the ARFORGEN model? 

3. How do the other services measure readiness? How are their metrics designed 

differently than the Army’s?  

4. Can the Deputy Chief of Staff, G4, Aviation Readiness, use readiness rates from 

Army Regulation (AR) 220-1, Army Unit Status Reporting and Force Registration-

Consolidated Policies, to assess aviation asset readiness in communications to senior 

Army leaders? 

a) Can the Green, Amber, Red, Black status methodology be used effectively to 

represent the maintenance readiness or health of CABs in the same manner used for 

ground assets? 

b) Are there different readiness metrics that can be adopted from sister service 

readiness calculations that better reflect the maintenance health of a CAB? 
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c) Is there a different presentation methodology that more effectively 

demonstrates the health of aviation assets and Army Aviation? 

Limitations 

There are multiple components to readiness, including ones relating to 

personnel, supply, and training. This project, however, is focused only on readiness as it 

relates to the condition and maintenance of aviation assets, namely helicopters. More 

specifically, this paper will focus on FMC rates as they relate to measuring aviation 

equipment readiness. The discussion of readiness will center on AH-64 Apache, UH-60 

Blackhawk, and CH-47 Chinook aircraft as they are the three aircraft that compose a 

CAB. The OH-58D Kiowa Warrior is not included in light of announced plans to divest 

the aircraft from the inventory.14 This paper is not examining any aspect of ground 

equipment readiness, even though similar applications and approaches could apply. 

Thesis Statement and Overview 

Establishing processes and methods for assessing and clearly communicating 

the health of different aircraft fleets and CABs is vital for ensuring that senior Army 

leaders can effectively apply limited resources to meet mission requirements. To 

accomplish this, this project offers three recommendations. First, the Army must 

calculate FMC rates by each aircraft type and publish those standards on an annual 

basis. Furthermore, so that senior leaders can better visualize the health of Army 

Aviation, this project identifies a series of control charts using these calculated FMC 

rates that should be used by the Deputy Chief of Staff, G4, Aviation Readiness, to 

portray the dynamics of maintenance that are not effectively captured in the briefing 

charts currently used or in a green, amber, red coloring system. Second, FMC rates for 

CABs should not be altered as they progress through the ARFORGEN process 
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regardless of any variances in mission sets. Third, the Army should adopt an alternate 

readiness metric, similar to the one used by the Marine Corps, as part of the monthly 

Unit Status Report (USR), which would more accurately describe the health of a CAB. 

These collective actions will aid Army senior leaders in better understanding Army 

Aviation equipment readiness. 

This paper is divided into three main sections. Section 1 covers several 

functional concepts that are important for analyzing equipment readiness. Section 2 

examines how the sister services measure and communicate aviation equipment 

readiness using methods that more clearly articulate the true health of their respective 

fleets. Finally, Section 3 describes the analysis process of FMC data and recommends 

several methods for improving readiness reporting and understanding of Army Aviation 

to senior leaders. 

Section 1: Functional Concepts  

Readiness and FMC Definition 

Any discussion about “equipment readiness” must begin with a clear definition of 

the term and an explanation of why this metric is so important to military planning. As 

mentioned earlier, equipment readiness is examined because it eventually equates to 

dollars and priorities. Readiness is one component of capability and the Army must 

balance between it and force structure, modernization and sustainability.15 At times in its 

history, most notably in the 1970s, the Army did not find the right balance and hollowed 

out the force.16 This experience is the justification for the continued examination of 

equipment readiness and, just like in the 1970s, there are always rising requirements in 

competition with equipment readiness for dollars that is currently only more magnified in 
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a constrained fiscal environment.17 In order to examine equipment readiness effectively, 

the Army, as Eric Peltz states, through its metrics seeks to determine the following: 

•Assess the readiness of Army equipment in the event that it is needed for 
an actual deployment. Is the equipment ready to go? 

•Understand how well the Army could sustain equipment in the different 
situations in which its use is anticipated. When the equipment is deployed 
and then employed, how well can the Army keep it working? 

•Detect changes in logistics support performance and failure rates. Are 
any new problems developing Army-wide? 

•Understand what drives the Army’s capabilities to keep equipment 
operational and where there are long-term problems in sustaining 
equipment. This in turn should guide improvement efforts—both in 
weapon system development and in the logistics system.18 

With this understanding of why equipment readiness is measured, Joint 

Publication 1-02, Department of Defense Dictionary of Military and Associated Terms, 

defines operational readiness as “the capability of a unit/formation, ship, weapon 

system, or equipment to perform the missions or functions for which it is organized or 

designed.”19 Equipment readiness is more specifically understood in the Army to mean 

FMC; that is, equipment with all designated essential sub-systems installed, operational, 

and able to perform all its combat missions without putting lives in danger.20 FMC for 

aircraft is calculated by dividing the total available hours in a thirty day period--- 

(subtracting out Non-Mission Capable (NMC) and Partial Mission Capable (PMC) 

hours)---by the total possible hours in a thirty day timeframe.21 While other metrics may 

be used to improve different aspects of maintenance, FMC is the principal metric used 

in the Army for equipment readiness and for all budgeting and contingency planning. 

The analysis and application of the aircraft FMC rate in the Army is ill-defined in 

its monthly equipment readiness reporting process and does not indicate how well a unit 
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is maintaining its aircraft. The current edition of AR 220-1, as reflected in Figure 1, does 

not include aircraft equipment readiness in its description of determining an R-status 

 

Figure 1: R-Level Categories, 2010 Version, AR 220-122 

 
(which indicates equipment readiness) for USR reporting and provides no FMC goal to 

attain each month or differentiate between any levels of readiness as done on the 

ground side.23 The 2006 version of the regulation is the last time that included FMC 

ranges to determine different readiness levels specifically for aircraft as listed in Figure 

2.24 Instead, aviation equipment readiness reporting is covered in AR 700-138, Army 

 

Figure 2: Aircraft R-Level Categories, 2006 Version, AR 220-125 

 
Logistics Readiness and Sustainability. This regulation simply sets 75% FMC as the 

universal monthly goal for all aircraft to achieve with FMC rates equal to this or greater 

being considered C-1.26 There is no other delineation of levels of equipment readiness 

below 75% in terms of R-ratings or otherwise. Equipment readiness is further addressed 

in Table 3-3 in the regulation, as shown in Figure 3.27 Considering the current version of 

AR 700-138 is from 2004, it appears the table is referencing the equipment readiness 

levels from a version of AR 220-1 that is certainly no longer current. But, in the 2011 

version of the Department of the Army Pamphlet (DA PAM) 220-1, Defense Readiness 
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Reporting System – Army Procedures, it shows that NetUSR, the web-based USR unit 

reporting system, uses the same R-level categorizations of FMC rates that were  

 

Figure 3: Aircraft FMC and MC Goals, AR 700-13828 

 
previously listed in the 2006 version of AR 220-1.29 Whether the Army is using the 

standards as listed in DA PAM 220-1 or the current version of AR 220-1, remains 

unclear. The Deputy Chief of Staff, G4, Aviation Readiness, in reporting aviation 

readiness to the Army Chief of Staff appears to be solely using the 2010 version of AR 

220-1 which does not directly address aviation, resulting in them asking what delineated 

green, amber, and red coloring methodology would work for aircraft equipment 

readiness to mirror the ground side. It raises legitimate questions whether the ranges 

described in the current DA PAM 220-1 are applicable in their design or need 

modifications to develop a color code methodology to officially redefine R-level 

readiness ranges for unit classification based on FMC rates left out of the current AR 

220-1or if this color method is even effective. 

The 75% FMC goal for Army aircraft cited above from AR 700-138 deserves a 

separate discussion to lay the ground work for analysis later if the Army should adjust 

FMC rates from this universal standard for all aircraft. What is the rationale for the use 

of this goal? How was 75% FMC goal established in order to determine a logical 
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approach to change it if necessary to better capture the health of aircraft fleets? 

According to a 1998 West Point Systems Engineering Department Study, there is no 

record of how 75% FMC was established as the equipment readiness goal. The study 

did an examination of Army regulations relative to equipment readiness. They 

discovered that the first place where an aircraft readiness standard was mentioned was 

in the 1963 version of AR 710-12, Army Aircraft Inventory, Status and Flying Time, but it 

does not define how the goal was calculated other than having been based on aircraft 

type and major command.30 The study made an assumption that it might have been 

calculated based on a one-year measured average.31 Eventually, aircraft readiness 

standards were consolidated in AR 700-138 with 75% FMC rate as the goal.32 The 

Government Accounting Office (GAO) conducted a similar study in 2003 and reached 

the same conclusion that the Army had no idea of how the 75% FMC goal was 

established. They stated that neither Training and Doctrine Command (TRADOC) nor 

the Office of the Deputy Chief of Staff, G4, could determine how the standard was 

developed even after going back and reviewing operational requirements documents for 

different aircraft.33 This raises an interesting thought if 75% FMC goal is even 

appropriate at this point. Moreover, how wedded is the Army to this standard? Would 

any adjustment, specifically lower, be interpreted as a lowering of standards? With the 

advent of upgrades to the AH-64, UH-60, and CH-47 helicopters that are intended to 

increase performance expectations, there has been no change from the 75% FMC rate 

as the standard. A change or, better yet, a process that continuously reviews and 

adjusts FMC rates to an appropriate level based on performance may be more 

reasonable and realistic. This project advocates the creation of such a system that 
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calculates FMC rates accounting for variances in the performance standards of different 

aircraft as a means of providing more precise information regarding equipment 

readiness. 

ARFORGEN 

As the investigative questions focus on FMC rate application in the ARFORGEN 

process, it is necessary to briefly describe the model to establish a baseline before 

discussing adjustments to it concerning FMC rates. The ARFORGEN process is 

designed to produce trained and ready units over a certain time.34 As Figure 4 from AR  

 

Figure 4: ARFORGEN Model35 

525-29, Army Force Generation, illustrates, the current AFORGEN process is separated 

into three phases or force pools: Reset, Train/Ready, and Available.36 Units move 

through the process on roughly a 36-month interval.37 There are aim points throughout 

the process for manning, equipping and training to progressively build the readiness of 

an organization.38 However, there is no practical discussion in any of the regulations of 

how the ARFORGEN process incorporates equipment readiness other than a unit can 
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report C-5 for 180 days in the Reset phase.39 This project advocates that incorporation 

of equipment readiness rates into the ARFORGEN model to ensure all four elements of 

readiness are reflected in the process. 

There are ongoing discussions of adjusting the ARFORGEN model, but current 

proposals are suggesting only minor modifications. Potential changes under 

consideration include: changing the Available Force Pool to a Mission Force Pool in 

which a certain select type and number of units would always be available to deploy. 

The Train/Ready phase might become a Rotational Force Pool with units basically 

following the current ARFORGEN three-phased process. And the reset phase could 

become an Operational Sustainment Pool where units execute extended ARFORGEN-

like phases.40 Units could be shifted in and out of the different force pools to meet 

emerging requirements. There are some early indications that equipment readiness 

could be tiered, deliberately holding units to a lower readiness standard to save funding, 

in the Operational Force Pool, and progressive, increasing equipment readiness 

standards as units move through process, in the Rotational Force Pool.41 This is not the 

intended design approach but a reality due to fiscal constraints. The issue becomes, as 

the investigative questions state, do aircraft FMC rates get tiered or progressive by 

phase or stay as one singular FMC rate regardless of which force pool an aviation unit 

is operating. This project, as the data will show, recommends including equipment 

readiness with the same FMC rate employed across the entire ARFORGEN process no 

matter what its future configuration and also should not be adjusted for any baseline or 

special missions. Statistically, there is no difference in performance between reset and 
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training phases and a logically accepted increase when units are deployed in the 

available phase. 

Good Metrics 

As part of the overall FMC rate analysis, understanding what makes a good 

metric is important to ensure existing or potentially new ones provide decision makers 

the information they need. In this case, senior leaders need effective means of 

measuring the equipment readiness process in Army Aviation. Metrics are most 

beneficial if they comply with the principles of measurement as identified by Dr. Michael 

Hammer, a leader in the field of process engineering:  

measure what matters, rather than what is convenient or traditional; 
measure only what matters most, rather than everything; measure only 
those things that can be controlled; and measure what can be controlled, 
rather than what cannot be controlled; measure what has impact on 
desired business goals, rather than ends in themselves.42  

Furthermore, according to these principles, effective metrics measure trends rather than 

assessing data according to a pass or fail criteria.43 Metrics, more specifically, help to 

determine whether mission requirements are being met, improve equipment 

performance, identify support requirements or necessary changes, and determine root 

causes of problems in a process.44 

One additional aspect of effective metrics is alignment. Metrics should align with 

other similar metrics and complement one another. Alignment means that, with all other 

variables held constant, the performance of a lower metric will improve a higher level 

metric.45 Mathematically, alignment means there is a strong correlation between the two 

metrics.46 For example, an Air Force study found an improper alignment of their metrics 

concerning C-5 maintenance. Senior level leaders were concerned with overall fleet 

readiness, while leaders in the maintenance squadrons were more concerned with on-
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time departures.47 The lower level maintenance leaders prioritized maintenance based 

on what could get repaired the fastest, which in the end did not necessarily equate with 

increased overall readiness.48 The metrics used at these two levels were not aligned 

with one another. This is exactly the same scenario that happens in Army Aviation 

maintenance. Instead of on-time departure, Army maintenance leaders basically use the 

synonymous “metric” of ensuring missions on the flight schedule are met while Army 

senior leaders look at FMC rates; a misalignment of metrics in the same vein as the Air 

Force study. If there is to be an exploration of a new metric to determine the health of a 

CAB, it must be able to align with FMC rate. In summary, equipment readiness metrics 

and their standards should help drive maintenance performance and not simply 

document it.49 Their measurements, as stated earlier, should eventually be useful to 

decision makers in determining future resource requirements or reallocating them as 

needed. 

Measuring Systems 

Once the metrics are determined for measuring equipment readiness, the means 

of how data captured from the metrics is presented becomes important. Time is 

precious with senior leaders so presentation is critical to get the information 

communicated in the easiest and most productive manner. Effective presentation of the 

data will lead to more informed decisions which is the repeated endstate in this paper. 

The Army appears to predominately like to use to two types of presentation techniques 

to display readiness data--a Green/Amber/Red color methodology and a specification 

approach. Both of these approaches fall short of providing the analysis of the equipment 

readiness process needed to make changes. The Green/Amber/Red methodology 

prescribes three predetermined ranges in which to place measured data. The green 
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range is equal to or greater than the standard; yellow is marginally close to meeting the 

standard; red is below the standard. For example, ground readiness is displayed in this 

format. The standard is 90% FMC rate, and the ranges in Figure 1 are used as the 

Green/Amber/Red ranges; 100-90% is green, 89-70% is amber, and 69% and below is 

red. This type of color coding system works well for go/no-go types of data – that is 

ones that either meet a standard or do not.50 It does not work for time series data such 

as FMC rates that are changing constantly over time. This color code methodology 

compares one number to a standard or to a previous month leaving senior leaders to 

guess what is happening when the numbers are different between months because 

under this system previous data is not included.51 The color code methodology is just a 

snapshot of the month with a color. The variation of data that occurs with FMC rates for 

example is missed, as well as, the ability to determine if there are going to be problems 

in the future.52 Capturing and displaying data using a color code methodology is an 

ineffective method for articulating the health of a fleet of aircraft or a CAB and not 

recommended. 

The second type of presentation technique commonly used is the specification 

approach. This is the graphical display of readiness each month plotted against the 

standard. As Donald Wheeler notes, “This type of comparison defines the position of the 

current value relative to some desired value, with the outcome being a judgment that 

the current value is either desirable or undesirable (either in-spec or out-of-spec),” 

leading to a binary approach.53 As presented by the Deputy Chief of Staff, G4, Aviation 

Readiness, the charts plotting monthly aircraft rates against the 75% standard fit this 

type of approach. The specification approach used in the charts leads to no concern 
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when a standard is met and overwhelming scrutiny when the standard is missed.54 Use 

of the specification approach hinders any ability to improve the system because it does 

not lead to any insights regarding how a process works or breaks down.55 These types 

of charts stop short of providing any truly useful information. Therefore, the charts 

presented to the Chief of Staff must be adjusted from this approach to reflect how the 

maintenance system is operating so improvements can be made in efficiency and cost 

effectiveness. This results in the ability to measure the health of aircraft fleets and CABs 

more accurately over time. 

Control Charts 

To progress from looking at equipment readiness from a color code methodology 

or a specification approach focused simply on making the standard or not, it is 

necessary to use a means to display data that gets to what Wheeler calls the “voice of 

the process”; understanding how the process is working to find ways of improving it.56 

An effective way to accomplish this is using statistical process control. This is a 

management process designed to “improve an organization’s product or service quality 

by reducing variation in the work processes” in order to achieve continuous 

improvement.57 While there are several different tools to use in statistical process 

control, the best one for examining monthly time series data such as FMC rates is the 

control chart. The control chart is a statistical method to examine the variation in a 

series as a result of common or special causes in a graphical format that portrays the 

degree of stability in the system over time.58 The control chart is a more fundamental 

and comprehensive approach to statistical analysis, concentrating on the behavior of 

the underlying system as opposed to trying to interpret each point over time.59 The 

control limits, the top and bottom lines on the control chart as represented in Figure 5, 
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display the bounds of system variation, traditionally three standard deviations from the 

center line or average of the data series.60 System stability is determined through the 

application of four rules: if no data point is outside the upper or lower limits (special 

cause); no two of three successive points are more than two standard deviations from 

the center line on the same side of the center line (common cause); no four out of five 

points are one standard deviation from the center line on the same side of the center 

line (common cause); or no eight consecutive data points are on one side of the center 

line (common cause).61 If the system is not in control, it gives an opportunity for leaders 

to investigate and find solutions for the instability. The true power of the control chart is 

examining a process for system stability. If the system is not stable, senior leaders can 

make corrections or improvements to achieve stability by shaping the behavior of the 

system and predicting future behavior by driving resources to the system. Conversely, 

once senior leaders are comfortable with the degree of stability in the system they can 

reprioritize and redirect resources to other things. 

 

Figure 5: Example Control Chart62 
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Section 2: Sister Service Equipment Readiness Measurements 

For comparative purposes, it is important to examine how the other services, the 

Air Force and the Navy/Marine Corps, calculate equipment readiness for aviation 

assets. Are there any best practices or methodologies they use that more descriptively 

portray the health of aviation assets? If so, can any of these processes be 

advantageous for the Army to adopt as an alternative means of looking at equipment 

readiness? While using some metrics similar to the Army, the Air Force and the 

Navy/Marine Corps have developed different metrics they believe offer a better 

representation of aviation readiness than FMC rates. 

Air Force 

The Department of the Air Force uses two predominant metrics to measure 

equipment readiness: Mission Capable (MC) and Aircraft Availability (AA). While the 

Army focuses more on pure FMC rate, the Air Force uses MC rate as their unit level 

metric63: 

 

   
*Unit Possessed MC Hours are the summation of all the FMC+ Partially Mission Capable Both 

(PMCB)+Partially Mission Capable Supply(PMCS)+Partially Mission Capable Maintenance(PMCM) hours 

in a reporting period for assigned aircraft reported by the units.64 
 **Unit Possessed Hours are the total number of assigned hours in the unit for the entire reporting 
period.  

 
The Air Force determined that MC rates, while good for unit level operations, do not 

offer a complete aggregate picture because units are only concerned with the aircraft 

directly under their immediate control and are not inclusive of aircraft in maintenance 

outside the unit.65 

MC = Unit Possessed MC Hours* X 100 
          Unit Possessed Hours** 
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In 2004, the Air Force introduced a second metric to measure aircraft equipment 

readiness, AA, for an enterprise perspective.66 The Air Force Logistics Management 

Agency in its 2009 Maintenance Metrics U.S. Air Force handbook states, “AA would be 

the metric used to measure the health of the fleet.”67 The metric strives to answer the 

one question for Air Force senior leaders better than MC rates, “How many jets are 

ready to fly?”68 It takes a holistic approach by taking all the aircraft in the inventory into 

account regardless of the maintenance status or location of ongoing maintenance. The 

AA rate is computed with the following equation:69 

  

  
 *Possessed Mission Capable (MC) Hours are the total hours the aircraft were ready to fly (Partial 

+ Fully Mission Capable Time).70  
 **Total Possessed Hours are the total hours in a reporting period based on the total number of 
aircraft in the entire fleet regardless of maintenance status and/or location of maintenance inside or 

outside the unit (ie. Depot) or known as Total Aircraft Inventory (TAI) Hours.71 
 

This metric allows the Air Force to explore five distinct factors that affect AA to 

determine causes of performance: the unit possessed not reported (UPNR) rate 

(crashed aircraft or aircraft needing major maintenance awaiting higher headquarters 

determination assigned to the unit), the depot rate (aircraft in depot maintenance), the 

non mission capable maintenance (NMCM) rate, the not mission capable supply 

(NMCS) rate, and the non mission capable both (NMCB) rate (time an aircraft in both 

waiting maintenance and supply).72 Whereas, MC and FMC rates are effective at taking 

into account readiness at the unit level, the AA rate, which identifies the percentage of 

aircraft across a particular fleet of aircraft not in maintenance at the depot or Non 

Mission Capable, is more useful than an MC or FMC rate from an enterprise 

perspective. The AA rate provides a better operational readiness indication for the Air 

AA = Possessed MC Hours*  X 100  
         Total Possessed Hours** 
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Force to its senior leaders of how many true assets are available within a particular fleet 

of aircraft.73 The metric is only good at the enterprise level and has no application at the 

unit level. 

Navy and Marine Corps 

The Navy and Marine Corps use two metrics to measure their aviation equipment 

readiness – FMC and Aircraft Ready for Tasking (RFT). The Navy defines FMC using 

basically the same construct as the Army and the Air Force. FMC, as described in the 

Naval Aviation Maintenance Program, is a system completely functional and able to 

fulfill all of its assigned tasks, computed as the number of hours in an FMC state divided 

by the total number of hours available for a system in a given reporting period.74 

However, the Navy felt that the legacy means of FMC to measure equipment readiness 

was neither capturing the complexities of technology in modern aircraft nor the reality 

that the completion of training missions does not require the full functionality of all 

systems.75 Therefore, like the Air Force, the Navy developed metrics to help better 

determine the true readiness of their aviation assets, RFT. 

In the aggregate, “RFT metrics depict the statuses of the different aircraft, 

missions, systems and combinations of systems necessary to perform tasks as a unit 

progresses through the Fleet Readiness Training Plan or its deployment cycle” in an 

effort “to provide the right aircraft in the right place at the right time in the right 

configuration.”76 Whereas FMC measures whether the aircraft and all its systems are 

operational regardless of whether or not all systems are required, RFT metrics are only 

concerned with the systems of the aircraft needed to perform specific missions in 

demand.77 RFT calculations begin with the baseline aircraft metric, Ready Basic Aircraft 

(RBA). This is an aircraft that meets Federal Aviation Administration (FAA) requirements 
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to fly in the national airspace system with the required avionics and navigation 

systems.78 Currently, the RBA standard is set at 75% of the assigned aircraft in the unit 

by the Headquarters, Marine Corps though it could be different.79 For example, if there 

are 18 AH-1W Cobra helicopters in a Marine Corps squadron, then the RBA 

requirement for daily functional basic aircraft is 13.5. RBA then applies appropriate 

systems to meet mission requirements for the specific aircraft type to determine RFT. 

The subsystems are determined differently by the type and mission of the aircraft. There 

is a required number of each subsystem that must be mission ready on a given training 

day set by the Navy or Marine Corps. These numbers are based on the amount of pilot 

training required on each subsystem annually.80 If an aircraft has one or more 

inoperable systems, but the aircraft can complete the mission assigned at the time 

needed, the aircraft is RFT even though it is not FMC.81 Continuing with the AH-1W 

example, while at homestation (CON), for an 18 aircraft squadron, there must be 13.5 

aircraft able to at least shoot rockets, but only 2 aircraft required to shoot missiles as 

listed in Figure 6. These RFT numbers are computed daily at the squadron level. A  

AH-1W

CON DEP

Flightline Aircraft 18.00 18.00

RBA/RFT (75% RBA/RFT Required) 13.50 13.50

Ready (AH-1W/Z) Basic Mission 13.50 13.50

Ready (AH-1W/Z) Combat Sys 13.50 13.50

Ready (AH-1W/Z) Expanded Mobility 2.00 13.50

Ready (AH-1W/Z) Targeting Sys 13.50 13.50

Ready (AH-1W/Z) Gun Sys 13.50 13.50

Ready (AH-1W/Z) PGM Sys 13.50 13.50

Ready (AH-1W/Z) AIM-9 Sys 2.00 13.50

Ready (AH-1W/Z) Rocket Sys 13.50 13.50

SQDN

 

Figure 6: RFT Systems’ Standards for AH-1W Helicopters82 

 



 

23 
 

monthly RBA and subsystem availability average is taken and compared to standards 

set by the Department of the Navy or Headquarters, United States Marine Corps, as in 

Figure 6.83 The minimum number of aircraft needed as RFT is also dependent on which 

portion of the Fleet Response Plan (4 stage program, basic, integrated, sustainment, 

and maintenance; synonymous to Army ARFORGEN model) the unit is operating.84 

Figure 6 also shows the RFT standards for deployment (DEP) as well. 

The true analysis of RFT is found in the difference between the RBA and each 

system standard and actual monthly availability averages called gaps. For example, 

using Figure 6, if there is only a monthly average of 10 aircraft with functional targeting 

systems, then there is a 3.5 system gap.85 The worst of the RBA and system gaps 

determines the overall RFT gap for the month. It is the gaps that the Navy and Marine 

Corps focus on to determine resourcing and priorities to aircraft or subsystem solutions. 

The RFT averages themselves are not as important as are the gaps and the goal of 

driving them to zero.86 RFT provides a more valuable means of looking at readiness 

than FMC because it allows commanders to more effectively determine if the 

maintenance process is performing at the necessary level to meet mission or training 

requirements. Furthermore, it is not realistic that on any given day all the aircraft 

assigned to a unit will fly; RFT more readily indicates whether maintenance is allowing 

for sufficient aircraft to conduct required training. If for example, RFT is 100%, then 

there are enough aircraft available to sustain training even if FMC rates do not.87 In 

summary, RFT metrics are designed to separate the basic aircraft from the systems that 

compose the aircraft to provide a greater detail in readiness as it supports training 

requirements or missions.88 
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Section 3: Analysis and Recommendations 

Using the previous sections to lay the foundation of certain concepts and how the 

sister services measure equipment readiness, this section offers three 

recommendations for more effectively and precisely articulating the health of aircraft 

fleets and CABs for the Army senior leadership. The overall intent of these 

recommendations is to demonstrate the need to look closer at aviation equipment 

readiness to help the Army make the best possible decisions in an environment of 

challenging resources. More importantly, these revised methods can assist in better 

articulating the narrative of requirements for Army Aviation for outside stakeholders, 

most notably Congress. 

The first recommendation seeks to help better articulate and communicate 

aviation readiness by defining FMC standards for each aircraft type in the inventory 

separately and then, more importantly, using variations in control charts to effectively 

reflect performance relative to these new calculated standards. As the Navy has 

recognized, advancements in the complexity of aircraft and increasing variability in their 

capabilities have rendered the use of a singular 75% FMC rate for all aircraft an 

ineffective measure of maintenance readiness.89 Separating the aircraft and defining an 

individual FMC standard for each would allow for easier resource allocation and 

redistribution based on the achievement of appropriate performance standards. 

Analysis of separate FMC rates by airframe type will help focus priorities and funding 

decisions to ensure the equipment readiness of necessary aircraft to fulfill mission 

demands and training requirements. 

With aircraft separated by type, the Army then needs to establish FMC standards 

at appropriate levels based on a performance-based methodology and display it with 
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variations in control charts useful to senior leaders. The 75% FMC standard has not 

changed even in light of the upgraded capabilities to the AH-64, UH-60 and CH-47 

helicopters even though the 2006 DOD Instruction 3110.05 appears to require an 

annual review of readiness rates.90 Once more, there is no annotated rationale for the 

use of a 75% FMC rate as the standard for determining maintenance readiness. The 

Army, therefore, must establish a mathematical methodology for determining FMC rates 

for each aircraft on an annual basis. To achieve this goal, the Army should adopt a 

methodology similar to the statistical control processes recommended in the 1998 West 

Point Department of Systems Engineering study on readiness discussed earlier.91 The 

proposed process is to calculate a weighted average of monthly FMC rates accounting 

for the number of aircraft on hand for each month over the two previous years of 

performance by airframe type. The FMC standard for the next year is then set by using 

the first standard deviation below this calculated mean.92 Any FMC rate above this level 

is considered good.93 A reasonable expectation is 84% of FMC rates would be above 

that standard, which represents the sum of the percentages under the normal 

distribution curve to the right of negative one standard deviation, as shown in Figure 7.94 

This standard can be adjusted to a smaller standard deviation value if one standard 

deviation below the mean is determined to be too low, understanding there will be a  
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Figure 7: Normal Distribution Percentages by Standard Deviation95 

 
lower expected number of rates above the standard. The next year’s performance by 

aircraft fleet and individual CAB is then measured against this standard and a new 

standard raised or lowered for the following year based on measured performance.96 

The revised FMC rate standard can be published every year in an All Army Activity 

(ALARACT) or Maintenance Information Message (MIM) message. This annual 

publication of standards would mirror an ongoing practice done by the Air Force.97 With 

the standards created, three control charts are suggested to display performance. The 

first is a standard control chart like the one shown in Figure 5 reflecting specific aircraft 

type performance over two years with the average calculated and the one above and 

below standard deviations based on that average. The second and third are modified 

control charts displaying specific aircraft fleet FMC rates and individual CAB FMC rates 

for the next year against the FMC standard described above, the first standard deviation 

below the mean of the previous two years’ performance. 

As an example to demonstrate this process and associated control charts, an 

analysis of AH-64 FMC rates was conducted using data from 2010-2013. Figure 8 uses 

data from 2010-2011 to set the standard of 70.48%, one standard deviation below the 

weighted mean, in order to use 2012 data to evaluate performance against it. Before 
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Figure 8: 2010-2011 AH-64 FMC Rate Control Chart98 

 
moving to the next chart, this first control chart in Figure 8 can be used to look at 

stability within the maintenance system using several of the rules discussed in Section 

2. A full control chart could also be constructed showing out to three standard deviations 

and applying all the stability rules. This chart in Figure 8 is useful to senior leaders to 

provide a sense of the behavior of the maintenance system and the degree of variance 

over time better than in a specification approach. While the goal is not to decrease 

variance around a particular mean as in the case in a manufacturing process, looking at 

variance in the maintenance process still has merit in order to determine what 

improvements or actions to the overall process can be made to decrease variance in 

general which will eventually cause a rise in the mean and corresponding standard 

deviation below the mean, the FMC standard, which is the ultimate goal.99 

Demonstrating the application of the standard to the next year’s data, Figure 9 is  
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Figure 9: 2012 AH-64 FMC Rates Plotted Against 2010-2011 Standard100 

 
an example of the second modified control chart showing 2012 AH-64 fleet FMC rates 

plotted against the standard developed from 2010-2011 data stated above. This 

provides another means from a fleet perspective of some variance, but especially, trend 

information that when coupled with the first chart, Figure 8, provides a comprehensive 

assessment of overall fleet behavior and predictor of a future rise or decline in the 

standard for the next year. Between the two charts, three years of data are displayed to 

determine behavior with the first reflecting variance and the second concentrating on 

trend. 

To show the iterative nature of the process, Figure 10 displays how the standard, 

67.98%, is revised based on 2011-2012 performance when the next interval of data is 

measured. This revised standard is not surprising based on the downward trend in 2012  
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Figure 10: AH-64 D FMC Rates 2011-2012101 

 
data seen in the previous year’s control charts. Figure 11 portrays 2013 AH-64D fleet 

performance against the standard developed from 2011-2012 data. These charts offer 

insights to senior leaders to investigate areas that might be causing negative or wide 

variances in performance that reflect a maintenance system not in control. As stated 

earlier, fixing root causes for this performance, like parts, manning, or training, will 

decrease the variance which over time will then raise the trend of the overall 

performance and achieve higher annual standards. 
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Figure 11: 2013 AH-64 FMC Rates Plotted Against 2011-2012 Standard102 

 
Continuing with the new 2011-2012 standard, Figure 12 demonstrates the third 

useful modified control chart to be used with this process by plotting individual CAB 

performance against the standard. In this example, 2013 AH-64 FMC rates for three 

CABs are plotted relative to the standard. This chart is extremely useful to see how 

CABs perform against the standard so as to identify which ones are having issues or 

trending downward in order to determine underlying issues in performance. Likewise, it 

is also useful to see what units are trending upward to ascertain what maintenance 

actions they are performing productively that can be applied across all CABs. This chart 

can reflect any combination of CABs; regionally aligned CABs or light versus heavy 

CABs. It can certainly assist in short-term contingency planning to predict units that may 

not be available and divert necessary resources or priorities. 
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Figure 12: 2013 CAB FMC Rates Against 2012 Established Standard103 

 
While not recommended in this paper, as stated earlier, to use a color coding 

methodology as a means of communicating equipment readiness, if absolutely pressed 

into developing a green, amber, red system for readiness, this calculation process can 

produce one with the same categories that the West Point Study recommended.104 As 

shown in Table 1, this would provide readiness categorizations underpinned 

mathematically and easily adjusted as the standard is reevaluated every year. It would 

reflect aircraft availability while accounting for historic performance within applied 

resources.105 Like in the control charts, the standards can be adjusted to different 

standard deviations below the mean that may be more suitable or desirable. 

Table 1: Color Code Methodology106 

Green Amber Red Black 

< -1 Standard 
Deviations 

Between -1 and -2 
Standard 

Deviations 

Between -2 and -3 
Standard 

Deviations 

> -3 Standard 
Deviations 
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It is recognized that this would be a major paradigm shift in aviation equipment 

readiness reporting. The Army remains wedded to the 75% FMC rate standard because 

it has been in use for such a long period of time and is ingrained into the psyche of 

Army Aviation and readiness reporting at large. However, within a constrained budget 

environment, the more aggressive approach to defining equipment readiness will help 

alleviate the concerns expressed in the 2003 GAO report on military readiness, 

Uncertainty and the lack of documentation in setting MC and FMC goals 
ultimately obscures basic perceptions of readiness and operational 
effectiveness, undermines congressional confidence in the basis for 
funding requests, and brings into question the appropriateness of those 
goals to the new defense strategy.107 

The increased attention and specific highlighting of Army Aviation in the comments 

during the Fiscal Year (FY) 2015 budget announcement on February 25, 2014, by 

Defense Secretary Chuck Hagel makes capturing the narrative correctly on equipment 

readiness and the resources it demands that much more important.108 Defining FMC 

rates on an annual basis using a documented mathematically based process that 

analyzes each aircraft type separately and then portraying the information with 

variations in control charts will most definitely aid in this endeavor. It will provide the 

degree of detail needed and demonstrate the seriousness with which the Army is taking 

to maintaining aviation equipment readiness. In summary, this revised process 

calculates a weighted average every year, in compliance with DOD instructions, by 

aircraft type using the two previous year’s FMC rates. The FMC standard for the next 

year is then set one standard deviation below calculated mean for each aircraft. Three 

control charts are used with senior leaders to show performance. The first is a standard 

control chart by aircraft type showing the average and first standard deviations above 
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and below the standard to understand the performance behavior of the fleet as a whole. 

The second and third charts would be a modified control chart measuring aircraft fleet 

and CAB FMC rate trends for the next year against the calculated standard. 

The second recommendation is to not adjust or set separate calculated FMC 

rates for different stages of the ARFORGEN process in its current state or any future 

configuration of the process or for different mission sets. An examination of FMC rates  

 

Figure 13: Box Plot of FMC Rates by ARFORGEN phase for AH-64s109 

 
and number of aircraft on-hand by type per month during 2013 for AH-64, UH-60, and 

CH-47 helicopters was conducted subdividing the data by the three phases of the 

ARFORGEN model, reset, training, and deployed/available, to compare performance of 

each stage to see if the FMC rates were relatively the same. As the easiest way to plot 

data with different categories, box plots by aircraft type were created that reflect the  
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Figure 14: Box Plot of FMC Rates by ARFORGEN phase for UH-60s110 

 
behavior of the FMC rates per phase of the ARFORGEN cycle and the degree of 

variance of the data within each phase. These box plots were then measured against 

the first standard deviation below the mean developed from the previously described 

standard to compare how aircraft performed in each phase of the ARFORGEN, as 

shown in Figures 13-15.111 Using a null hypothesis that the means would be the same in 

each phase, a general linear model was computed for each aircraft type with the data 

and produced a p value of 0.003, as shown in Figure 16 for AH-64 aircraft, .003 for UH-

60 aircraft and .04 for CH-47 aircraft.112 With these values less than traditionally 

accepted .05, they all reject the null hypothesis and indicate there is a statistically  



 

35 
 

TRD

110.00%

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

ARFORGEN

F
M

C 67.89%

D

R

T

ARFORGEN

71.16%
67.53%

73.80%

CH - Active

D - Deployed     R - Reset      T - Training
 

Figure 15: Box Plot of FMC Rates by ARFORGEN phase for CH-47s113 

  

 

Figure 16: Linear Model Results Analyzing ARFORGEN Data for AH-64s114 

 
significant difference between the phases, but there was not enough information from 

this model to determine which phases were different from the other.115 The Tukey 

Simultaneous Confidence Interval Test was applied to each aircraft type to determine 

where the differences were in the data the Linear Model was not able to detect. This 
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test measures the difference in means from each of the stages against the other stages. 

The overall results showed there was no difference in means between training and reset 

phases for any aircraft, but, differences existed between deployed/available and both 

training and reset in all aircraft types.116 As shown in Figures 17-19, the confidence 

 

Figure 17: Tukey Significance Confidence Interval Test for AH-64s117 

 
intervals in all three aircraft showed that there was a 95% chance the difference in the 

means taken from the reset and training phase would be zero, whereas, there was a 

95% chance the difference in means between either reset or training and 

deployed/available would be something other than zero.118 Therefore, the performance 
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Figure 18: Tukey Significance Confidence Interval Test for UH-60s119 

 

 

Figure 19: Tukey Significance Confidence Interval Test for CH-47s120 
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data indicated there is no need to adjust FMC rates for any aircraft during any stage of 

the ARFORGEN cycle in its current or any proposed future configuration described in 

Section 2. The aircraft performed basically the same in the reset and training stages 

and differed in the deployed/available stage which is not an unusual result with full or 

near full manning, proficiency gained from training, and highest priority on parts while 

deployed. One expects to naturally see a rise in FMC rates while deployed. With the 

performance relatively the same prior to deployment, it leads to the conclusion not to 

establish different FMC rates throughout the AFORGEN process but stay with the 

calculated annual rate with mission profiles or otherwise not playing a factor. Further 

research would have to be conducted to determine the differences based solely on the 

degree of funding for a CAB in each stage. 

The third recommendation advocates for the development of an alternative 

metric to FMC to better measure aircraft readiness or availability on a monthly basis and 

report this metric as part of the equipment readiness section of the CAB USR and quad-

chart sent to the Department of the Army. The recommended metric is an adaptation of 

the RFT metrics used by the Navy/Marine Corps and is very easily transferable for use 

in the Army. The metric can be used by the Deputy Chief of Staff, G4, Aviation 

Readiness, to summarize unit, component (active duty, National Guard, Reserves) or 

aircraft fleet performance at any level. The practicality of the metric is in providing 

immediate feedback to the senior leadership if a fleet of aircraft or particular CAB is 

producing the necessary number of helicopters to meet mission and/or training 

requirements regardless of FMC rates. For example, if one active duty unit had a 75% 

FMC rate and a National Guard unit had a 55% FMC but both units were meeting 
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mission and training requirements, RBA and RFT would capture this and both units 

would be considered 100% in the sense of meeting requirements which is what is at the 

heart of this metric. There is a tremendous amount of flexibility to adjust RBA and RFT 

standards for mission sets as needed to meet any specific or unique Army 

requirements. 

The methodology used to define RBA and RFT is easily transferred over to the 

Army for application and can work on all airframe types as it does in the Navy and 

Marine Corps. Through processes already in existence, the Army can replicate the 

methods that the Navy and Marine Corps use to set the standards for the number of 

basic ready and mission system airframes based on annual training requirements. The 

Directorate of Training and Doctrine at Fort Rucker publishes the number of flight hours 

per crew needed for training each year that drive funding and this can be computed into 

a number of basic aircraft and the number of aircraft with specific mission capabilities 

needed in a unit, similar to those standards listed in Figure 6.121 These standards can be 

defined for the battalion as a whole, for companies in the event they are task organized 

to another unit, or for any required configuration. The definition of RBA and RFT in 

terms of components needed for basic and different mission systems for Army aircraft is 

a simple application as well. For the establishment of RBA, Chapter 5, AR 95-1, Flight 

Regulations, lists the baseline equipment requirements for an Army aircraft to fly and 

this list can be expanded by airframe type specifics.122 Next, each aviation unit in the 

Army has certain Mission Essential Tasks (METS) and Combined Arms Training 

Strategies (CATS) it must perform.123 Those can be broken down in mission subsets 

identifying specific equipment needed by airframe type to define the sub-systems of 
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RFT. This can also include any non-standard special missions and equipment not 

specified in formal documents such as special operations units or National Guard units 

in support of specific state requirements. All of this can go to define the number of basic 

aircraft with required components to fly, RBA, and the number of aircraft required to 

meet mission training tasks with required sub-systems, RFT. 

An example application of this RBA and RFT for the Army follows with an 

application to the AH-64D doing a comparison with the AH-1W from the Marine Corps. 

For simplicity, assume the RBA and RFT percentage standards for the number of basic 

and mission airframes are the same between the AH-1W and the AH-64D. Figure 20, 

using current Marine Corps standards, shows the application from an AH-1W squadron 

to an AH-64D battalion using 75% RBA and 75% RFT in all areas except Expanded 

Mobility and the Fire Control Radar (FCR) which are an 11% mission requirement to 

depict the required number of basic and mission helicopters needed. Furthermore, the 

specifics for defining RBA and RFT by components are listed in Figures 21 and 22.  

AH-1W AH-64D

CON DEP CON DEP

Flightline Aircraft 18.00 18.00 Flightline Aircraft 24.00 24.00

RBA/RFT (75% RBA/RFT Required) 0.00 0.00 RBA/RFT (75% RBA/RFT Required) 18.00 18.00

Ready (AH-1W/Z) Basic Mission 13.50 13.50 Ready Basic Mission 18.00 18.00

Ready (AH-1W/Z) Combat Sys 13.50 13.50 Ready Combat Sys 18.00 18.00

Ready (AH-1W/Z) Expanded Mobility 2.00 13.50 Ready Expanded Mobility 2.64 18.00

Ready (AH-1W/Z) Targeting Sys 13.50 13.50 Ready Targeting Sys 18.00 18.00

Ready (AH-1W/Z) Gun Sys 13.50 13.50 Ready Gun Sys 18.00 18.00

Ready (AH-1W/Z) PGM Sys 13.50 13.50 Ready PGM Sys 18.00 18.00

Ready (AH-1W/Z) AIM-9 Sys 2.00 13.50 Ready FCR 2.64 18.00

Ready (AH-1W/Z) Rocket Sys 13.50 13.50 Ready Rocket Sys 18.00 18.00

SQDN BN

 

Figure 20: RFT Comparison AH-1W to AH-64D124 

 
These are the components on the AH-64D that would need to be operational to be RBA 

and RFT by sub-system. Like the Marine Corps, the Army could then calculate the gaps 
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between what is required and what is reported in the basic and mission areas and use 

that information to focus and prioritize resources. This example is not meant to be an all 

inclusive process, but rather, provide the idea that RBA and RFT are immediately 

applicable to the Army. RFT metrics meet the criteria for good metrics as outlined in 

Section 2. For example, RBA and RFT are measuring what matters by how many 

helicopters in the right mission configurations are available each day and the metrics 

are controlling what is measured by defining the mission sets to measure for each 

aircraft type. Application and use of the RFT metrics over time will determine how well 

aligned it is with other metrics. In summary, the Army’s use of RBA and RFT allow 

senior leaders to understand whether equipment readiness is providing enough aircraft 

for training or missions. The metrics make it easier to adjust resources to help those  

AH-1W (RBA) AH-64D (RBA)

AIRFRAME (STRUCTURAL) AIRFRAME (STRUCTURAL)

ANTI-COLLISION LIGHT ANTI-COLLISION LIGHT

ARC-210 (1 REQUIRED) BATTERY

AURAL ALERT UNIT CANOPY JETTISON SYSTEM

BATTERY

ELECTRICAL/GENERATOR/INVERTER SYSTEMS - MAIN 

AND STANDBY

CANOPY JETTISON SYSTEM EMERGENCY EGRESS

COCKPIT DISPLAY UNIT (CDNU) (1 REQUIRED) EMERGENCY EQUIPMENT

ELECTRICAL POWER SUPPLY (EPS) EMERGENCY STORES JETTISON 

ELECTRICAL/GENERATOR/INVERTER SYSTEMS - MAIN 

AND STANDBY EMERGENCY STOW LIGHT

EMERGENCY EGRESS EMERGENCY UHF SWITCH (BOTH REQUIRED)

EMERGENCY EQUIPMENT ENGINES

EMERGENCY STORES JETTISON FIRE DETECTION

EMERGENCY STOW LIGHT FIRE EXTINGUISHING SYSTEM

EMERGENCY UHF SWITCH (BOTH REQUIRED) FLIGHT CONTROLS

ENGINES FUEL QUANTITY SYSTEM

FIRE DETECTION FUEL SYSTEM

AH-1W Ready 

Basic Aircraft 

(RBA) FIRE EXTINGUISHING SYSTEM HYDRAULIC SYSTEM

FLIGHT CONTROLS ICS (PILOT/COPILOT)

FUEL QUANTITY SYSTEM INSTRUMENTS/INSTRUMENT SYSTEMS 

FUEL SYSTEM LANDING GEAR

HYDRAULIC SYSTEM MASTER CAUTION PANEL 

ICS (PILOT/COPILOT) POWER PLANT INSTALLATION

INSTRUMENTS/INSTRUMENT SYSTEMS (WUC 51 

SERIES) (NOTE 4) POWER TRANSMISSION

LANDING GEAR ROTOR SYSTEM

MASTER CAUTION PANEL STABILITY CONTROL AUGMENTATION SYSTEM (SCAS)

NTS/NTSU STABILIZATION CONTROL AMPLIFIER (SCA) 

POWER PLANT INSTALLATION STARTER SYSTEM

POWER TRANSMISSION STABILIZATION CONTROL AMPLIFIER (SCA) 

ROTOR SYSTEM STARTER SYSTEM

STABILITY CONTROL AUGMENTATION SYSTEM (SCAS)

STABILIZATION CONTROL AMPLIFIER (SCA) 

STARTER SYSTEM

TOW/HELLFIRE CONTROL DISPLAY PANEL  

Figure 21: Example RBA AH-1W and AH-64D Comparison125 
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AH-1W Ready 

Combat (D)

AH-1W (Combat Systems) AH-64D (Combat Systems)

COUNTERMEASURE DISPENSING SYSTEM Radar countermeasure system if CMWS not installed

MISSILE/LASER WARNING SYSTEM AN/AAR-57 (CMWS)

RADAR WARNING SET AN/APR-39

AN/ALQ-136 radar jammer

SEAT ARMOR SEAT ARMOR

SECURE UHF/VHF SECURE UHF/VHF 

IFF MODE 1, 2, 4 (KIT-1C)

IFF MODE 1, 2, 4 (mode 4 is integrated into transponder; no 

KIT-1C required)

MUMT (manned unmanned teaming)(if installed)

SINCGARS (built in secure mode)

HF (secure with KY-100) or SATCOM

AH-1W Ready 

Targeting (F)

AH-1W (Targeting Systems) AH-64D (Targeting Systems) 

#1 INTERFACE CONTROL UNIT SP System processor x 2

EGI/INS WP Weapon processor x 2

FIRST/LAST/OFF SWITCH DP Display Processor x 2

FLIR ELECTRONICS BOX (FEB) MTEU Modernized TADS Electronic Unit

FULL FUNCTION SIGNAL PROCESSOR (FFSP) MTADS (DTV + FLIR at night)

INFRARED ZOOM LASER ILLUMINATOR DESGINATOR 

(IZLID)

(the IZLID is a MEP MWO required only in OEF and no 

interface with any weapon system)

LASER CODE PANEL (LCP) LRFD laser range finder designator

LASER RANGE PANEL (LRP) LEU laser electronic unit

LEFT HAND GRIP (LHG) LHG left hand grip

MULTI FUNCTION DISPLAY RHG right hand grip

PROCESSING ELECTRONICS BOX (PEB) MPD multi purpose display

RANGE FINDER AND TARGET DESIGNATOR LASER TDAC 

AH-1W Ready 

Guns  (G)

AH-1W (Gun Systems) AH-64D (30mm Chain Gun)

DECLUTCHING FEEDER 30mm gun

GUN SYSTEM (M197 20MM AUTOMATIC) Turret Assy

GUN TURRET Ammunition Feed Assy

HELMET SIGHT SYSTEM (HSS)   Ammunition Magazine Assy

Turret control box

AH-1W Ready 

Rockets (K)

AH-1W (Rocket Systems) AH-64D (2.75" Rocket System)

EMERGENCY STORES JETTISON Articulating Pylons

NARCADS Rocket pod

WING ROCKET DELIVERY UNIT Integrated Helmet and Display Sighting System (IHADSS)

External stores control box

LMP load maintenance panel

 

Figure 22: Example RFT AH-1W and AH-64D Comparison126 

 
units or fleets with gaps in basic or mission capability to address the cause and fix it. 

Conclusion 

The demand for Army Aviation continues to grow as does the cost for 

maintaining the aircraft. Without the appropriate mechanisms to capture maintenance 

performance and articulate it to senior leaders, Army Aviation runs the risk of placing 

itself in jeopardy of not receiving the resources that it requires. This SRP offers new and 

more precise frameworks for gauging the health of aircraft fleets and CABs and new 

methods for communicating these findings to senior leaders. The Army must become 

more proactive and deliberate in its approach to assessing the readiness of its 

equipment. It must establish more effective methods for communicating the resulting 

data to its senior leadership, Congress, and other outside bodies. A fundamental 

understanding of why metrics are used and what constitutes a good metric is a starting 
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point. The metrics that the Army uses must be able to measure dynamic trends over 

time as opposed to simply reflecting whether or not a standard was met at an arbitrary 

point in time. The appropriate metrics assist organizations to find and implement 

improvements. Coupled closely with this is the ability to then take these metrics and find 

effective means for communicating their meaning to senior leaders, allowing them to 

make better informed decisions. 

Three recommendations are offered for better assessing and communicating the 

health of CABs and aircraft fleets. First, the absence of a documented rationale for the 

Army’s use of a 75% FMC rate as the baseline for determining the combat readiness of 

all aircraft, including those with advanced technology, points to the necessity of 

developing a more dynamic method for FMC rates by aircraft type and recalibrating 

those rates each year. This revised FMC standard would be adjusted annually by taking 

two years of FMC rate data, calculating a weighted mean accounting for the number of 

aircraft on-hand, and using the first standard deviation below this mean as the new 

standard. This process would provide a mathematically-based process that is easily 

repeatable. Once this standard is created, three variations in control charts should be 

used instead of specification approaches to portray FMC rate data to senior leaders. 

The first variation would be a standard control chart with the mean as well as the first, 

second or third standard deviations shown and with aircraft fleet FMC rates displayed. 

The second and third charts would be modified control charts using the FMC standard, 

one standard deviation below the mean, and the next year’s aircraft fleet and CAB FMC 

rates. All of these control charts would allow senior leaders to determine the stability of 

maintenance processes and understand how the FMC rates of fleets and CABs are 
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trending over time. The result is a more refined ability to direct resources to solve root-

cause issues for sub-standard performance. The second recommendation is to maintain 

the same calculated FMC rate standard throughout the ARFORGEN process in its 

current or future form. Evidence suggests that there is no statistical difference in FMC 

rates between reset and training but there is between reset and training to the 

deployed/available phase. However, this difference is naturally expected improvement 

when the unit is receiving top priority while deployed. The third recommendation is that 

Army Aviation adapt the RFT metrics used by the Navy and Marine Corps for its own 

purpose and report them in monthly USR data. RFT metrics provide a different way to 

show that mission and training requirements are being met with available helicopters 

regardless of overall FMC rates. This adaptation could easily be achieved by utilizing 

processes already in place in the Army.  

While not an exhaustive array of options, these three recommendations offer an 

increased degree of accuracy and sophistication in the assessment of aviation 

equipment readiness. These reforms would allow senior leaders to make more informed 

decisions regarding resource allocation in the PPBE process and to have a firmer 

understanding of CAB availability as they plan for contingency operations. As resources 

become more scarce, it is imperative that senior leaders fully understand aviation 

readiness gaps and articulate their resource needs to Congress and other funding 

agencies. 
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