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Executive Summary

On October 28, 2011, the Acting USD (AT&L), citing concerns about F-35 developmental issues and the
degree of risk associated with additional production commitments, chartered a small OUSD (AT&L) team
to conduct a Quick Look Review (QLR) of the Joint Strike Fighter program. This team was tasked to
review and assess F-35 test data and analyses to evaluate whether there is adequate confidence in the
stability of the basic design to justify additional concurrent procurement. Specifically, they examined
currently known issues in the F-35 program and the potential for significant future design change in order
to assess the risk associated with modification to aircraft being produced while the design is still being
tested and changed, which is referred to in this report as concurrency risk.

The Department began the F-35 program confident that benefits from a new generation of advanced
design and simulation tools would provide a more mature system design earlier in the test program than
previously experienced in fighter development programs. It was this expectation that led the Department
to accept the economic risk of beginning low rate initial production concurrent with the development and
test of the F-35 design with the implication that the need for rework of early procured aircraft would be
modest. This assessment shows that the F-35 program has discovered and is continuing to discover issues
at a rate more typical of early design experience on previous aircraft development programs, which calls
into question the assumed design maturity which supported the decision to conduct significant concurrent
production.

The Technical Baseline Review (TBR) completed in November 2010 represented an important step in the
continuing evaluation of the program’s premise of design maturity. As a result of the TBR, the program
extended the planned duration of the overall development effort. After a year-long effort, there is now an
Integrated Master Schedule (IMS) that reflects this restructure, clarifying the extent of development and
production concurrency more precisely than was understood in previous planning. Additionally, flight
and ground tests in the last year have revealed technical issues with rework implications for concurrently
procured aircraft. This information is not consistent with the premise that the F-35 would represent a
fundamental break from precedent, and motivates a new assessment of concurrency risk.

In the team’s review of F-35 data and analyses, no fundamental design risks sufficient to preclude further
production were identified. Five issues were found where major consequence issues have been identified,
but root cause, corrective action or fix effectivity are still in development: Helmet Mounted Display
System, Fuel Dump Subsystem, Integrated Power Package, Arresting Gear System (CV variant) and a
classified issue. Three issues were found where potentially major consequence discovery is likely pending
outcomes of further discovery: Buffet, Fatigue Life, and Test Execution. Five issues were found where
consequence or cost is moderate, but the number of moderate issues poses a cumulative concurrency risk:
Software, Weight Management, Thermal Concerns, Autonomic Logistics Information System and
Lightning Protection. The combined impact of these issues results in a lack of confidence in the design
stability. The QLR team concludes that this lack of confidence, in conjunction with the concurrency
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driven consequences of the required fixes, supports serious reconsideration of procurement and
production planning.

The F-35 is early in its flight test execution. The program has been finding, and expects to continue to
find, issues which will require consideration of potentially significant rework to concurrently procured
aircraft. The most challenging portions of flight test (high angle-of-attack flight, mission systems and
weapons employment) have yet to be entered and the team anticipates that these stressing cases will
produce additional discovery of issues with potentially significant design impact. As a result, the QLR
team assesses the current confidence in the design maturity of the F-35 to be lower than one would expect
given the quantity of LRIP aircraft procurements planned and the potential cost of reworking these
aircraft as new test discoveries are made. The QLR team recommends that further decisions about F-35
production be event driven, based on the achievement of sufficient test data to support increased
confidence in design maturity and of a well-controlled process for executing and minimizing design
changes across concurrent production. Further, the QLR team recommends each variant should be
considered independently with respect to concurrency.
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1.0 Introduction

On October 20, 2011, the Commanders of the U.S. Air Force Operational Test and Evaluation Center
(AFOTEC), the U.S. Navy Operational Test and Evaluation Force (OPTEVFOR), and the United
Kingdom (UK) Royal Air Force Air Warfare Center (AWC) released their Operational Assessment (OA)
OT-1IE report of the F-35 program’s progress toward readiness for Initial Operational Test and Evaluation
(IOT&E). The operational test community expressed concern that, with IOT&E officially scheduled for
2015; the program was not making sufficient progress toward meeting operational effectiveness criteria
for the helmet mounted display, night vision capability, aircraft handling characteristics, and certain
classified issues. They also expressed concern that the system was not on track to meet certain suitability
requirements, including thermal management, the performance of the Autonomous Logistics Information
System (ALIS), and aircraft material repair times.

Although the most recent draft of the program’s Integrated Master Schedule (IMS) places IOT&E in late
2016, the magnitude of the issues identified by the operational test community and their potential
implications for aircraft design, test, and production warranted a detailed examination of the underlying
performance issues. OT-11E represented the first OA that included significant Developmental Flight Test
data, and thus presented an excellent opportunity to assess the concurrency risk of the F-35 design and
test program. At the Acting USD (AT&L)’s request, AFOTEC hosted a classified VTC with DOT&E,
SAF/AQ, ASN(RDA), and the JPEO on October 26, 2011, to expand upon the findings listed in their
report and provide direct feedback on their operational concerns.

On October 28, 2011, the Acting USD (AT&L), citing concerns about F-35 developmental issues and the
degree of risk associated with additional production commitments, chartered a small OUSD (AT&L) team
to conduct a Quick Look Review (QLR) of the Joint Strike Fighter program. This team was tasked to
review and evaluate F-35 test data and analysis to evaluate whether there is adequate confidence in the
stability of the basic design to justify additional concurrent procurement. Specifically, they examined
currently known issues in the F-35 program and the potential for significant future design changes. This
document is a report of the team’s findings and recommendations.

The OSD team consisted of:
Mr. David Ahern, Deputy Assistant Secretary of Defense (Strategic and Tactical Systems)
Mr. Stephen Welby, Deputy Assistant Secretary of Defense (Systems Engineering)
Mr. Edward Greer, Deputy Assistant Secretary of Defense (Developmental Test and Evaluation)
Mr. James Woolsey, Deputy Director, Performance Assessments (PARCA)
Mr. James MacStravic, Senior Technical Advisor, PDUSD (AT&L)

In conducting their review these principals were supported by technical experts from their staffs and
technical support from the office of the Director, Operational Test and Evaluation.

The QLR was conducted from October 28 through November 11, 2011, Initially the team reviewed the
October 20, 2011, F-35 OA OT-IIE report; the October 28, 2011, report to Congress on the F-35 System
Management Plan; and the October 2011 F-35 congressional metrics report. The team then conducted a
fact-finding effort through direct discussions with and briefings from responsible flight test pilots and key
developmental engineering and test staff.
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The review included:

e Videoconferences with responsible technical authorities at Naval Air Systems Command and
USAF Acronautical Systems Center.

e Discussions with F-35 Joint Program Office personnel.

e Site visits to Patuxent River Naval Air Warfare Center, Aircraft Division (NAWC-AD), for
discussions with engineering and flight test personnel.

e Site visit to Lockheed Martin (LM), Ft Worth, Texas, for discussions with engineering personnel.

e Teleconference with Commander, DCMA Fort Worth.

e Videoconference with flight test personnel at Edwards Air Force Base.

The team collected and reviewed a wide range of data, including more than 115 documents, briefings, and
reports. Figures and tables showing applicable data which support these findings can be found in the
Appendix to this report.

1.1 Operational Assessment OT-IIE Report Topics

The operational test team conducted an operational assessment from June 1, 2010, to June 1, 2011, to
assess the F-357s progress toward operational effectiveness suitability, and mission capability. The team
also assessed the program’s progress toward readiness for operational test and evaluation (OT&E).

Air-to-Surface Attack: The OA OT-IIE report cited unsatisfactory progress towards meeting performance
requirements for the air-to-surface (A/S) attack mission capability and survivability. The chief concern

cited in the report was the lack of a legacy-quality night vision capability, predicated on the lack of
progress in the helmet mounted display (HMD), as well as certain classified survivability issues. The
report also expressed significant concerns with aircraft performance characteristics, particularly transonic
roll-off and buffet, as well as mancuvering performance. Finally, the report noted that recent design
changes should improve thermal management within the cockpit but certain operating environments were
likely to stress that capability. The QLR confirmed that, although progress had been made against these
issues, each remains a source of concern for concurrency risk.

Close Air Support (CAS): Although the test report described progress in this mission area, the report
expressed concern with the lack of certain legacy aircraft CAS capabilities on the F-35, as well as some
flaws in HMD symbology. The QLR considered a wide range of legacy (non-ORD) requirements and
none were identified as sources of concurrency risk.

Air Warfare: The operational testers cited unsatisfactory progress and the likelihood of severe operational
impacts for survivability, lethality, air vehicle performance, and employment. These conclusions were
driven by certain classified issues, critical performance criteria for the helmet mounted display, air vehicle
performance, and air-to-air weapons employment. While the QLR did not consider weapons employment
requirements for the UK’s Advanced Short-Range Air-to-Air Missile (ASRAAM), the team did find
concurrency risks for both the helmet mounted display and air vehicle performance, particularly for
structural loading.
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Electronic Attack (EA): The OA report cited specific concerns related to EA performance for
suppression and defeat of enemy air defenses as well as classified lethality and survivability issues. The

QLR team evaluated the classified concerns and determined that while program plans were in place to
address those risks, the aforementioned concerns with the HMD and aircraft maneuverability still held.

Combat Search and Rescue (CSAR) and Reconnaissance: The operational testers reiterated concerns
about aircraft maneuverability and survivability as well as certain non-ORD data transfer requirements
but the QLR team did not identify additional concurrency risks in these areas.

Deployability/Mission Generation/Training/Fleet Support: The report concluded with an assessment of
the F-35 system’s readiness to forward base, deploy, and retrograde; to generate missions in the intended
operating environment; to train pilots and personnel; and support flight operations. Chief among their
concerns were the readiness of the ALIS and its multiplicity of configurations; the thermal management
system; the integrated power package (IPP); the overall logistics footprint and systems interoperability;
progress on the HMD; and low observable (LO) maintenance. While it did not explicitly review the F-35
logistics footprint, the QLR found sources of concurrency risk in several of these areas.

2.0 Development & Production Concurrency

From program inception the F-35 represented a technical and managerial challenge. In addition to the
complexity associated with developing and manufacturing a new fifth generation tactical aircraft, the
program must also produce three separate variants for three different operational regimes, one of which
being a vertical lift variant.

The Department chose a concurrent acquisition strategy in order to balance the cost and schedule risks of
development and production and had several factors supporting this choice. First, concurrency is present
to some degree in virtually all DoD programs, though not to the extent that it is on the F-35. Appendix
Figure 1, page A-1, shows a graphical depiction of the F-35 developmental test progression and
procurement in comparison to other legacy fighter programs. Second, and most important, a new
generation of integrated design, simulation, and test computational tools was introduced in the 1980s and
1990s which held the promise (with some evidence) of delivering far more mature designs to testing than
traditional methods. Finally, the Department had invested the time and funding required for extensive
pre-SDD risk reduction efforts. The Department initially funded three contractor teams to work on what
became the F-35 and, after a down-select to two, held a flying prototype competition between the bidders.
Importantly, these prototypes were of both conventional and vertical lift models. Taken in total, the
Department had a reasonable basis to be optimistic that the F-35 might represent a new generation of
development efforts, and the concurrency built into its plans was a reflection of confidence that the
problems uncovered in test, and the associated cost to mitigate them, would be fewer and more modest
than previous experience.

Concurrency risk is the risk associated with modification to aircraft being produced while the design is
still being tested and changed. This concurrency was maintained in the program plan despite a series of
F-35 developmental issues over the past decade involving weight, producibility, and vertical lift issues.
The F-35 program began procurement in FY07 before flying the first developmental aircraft (BF-1) in
FYO08. Production aircraft were placed on contract through FY 10 for a total of 58 U.S. F-35s in Lots 1-4.
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Appendix Figure 2, page A-2, shows a graphical depiction of the F-35 developmental test progression and
procurement as currently planned in the 2012 President’s Budget (PB12).

The Technical Baseline Review (TBR) completed in November 2010 represented an important step in the
continuing evaluation of the program’s premise of design maturity. As a result of the TBR, the program
extended the planned duration of the overall development effort. The new program plan also made
modest reductions in near term concurrency.

Since the TBR, the Department has gained additional insight into the program. After a year-long effort,
there is now an Integrated Master Schedule (IMS) that reflects this restructure, and the two years added to
the SDD program clarify the extent of developmental concurrency more precisely than was visible in
previous planning. Additionally, flight and ground tests in the last year have revealed technical issues
with rework implications for concurrently procured aircraft. This information is not consistent with the
premise that the F-35 would represent a fundamental break from precedent, and motivates a new
assessment of concurrency risk.

Concurrency risk imposes a penalty of both time and cost to the program, since modifications take

6 months to 2 years to incorporate into the production line after discovery, in addition to the time and cost
it takes to modify aircraft that were produced prior to implementation of the change. Concurrency risk
increases with the severity of the design change needed to correct technical issues identified in
developmental test.

There are several factors that impact concurrency associated with design change, including the quantity of
changes in process, the span time for implementing change, the rationale for changes, and the ultimate
cost of change implementation.

Quantity of Change in Process: As shown in Appendix Figure 3, page A-3, the quantity of major Change
Requests (CRs) from June 2010 to November 2011 is a concern. Currently, there are 725 change
requests which are in the process at the engineering kickoff stage, 696 change requests at the engineering
release stage, 538 change requests awaiting manufacturing bill of materials (MBOM) release, and 148
change requests available awaiting implementation. Therefore, of the 725 change requests that have been
at the engineering kickoff stage, 577 are still not yet available to implement. These figures are indicative
of the large volume of change traffic on this program and low design maturity.

Span Time for Processing CRs (122 CRs): As shown in Appendix Figure 4, page A-4, the median time
from issue identification to implementation of change into production ranges is 18 -24 months. This
means that for each change, any aircraft that is in production up to 18-24 months after the issue is found
will incur a concurrency cost to correct it.

Rationale for Changes: For the 143 CRs in process (September 2011, see Appendix Figure 5, page A-5),
78 (54%) were attributable to specification compliance, including failed parts, etc.; 14 (10%) for
affordability; 12 (8%) for producibility; and the remaining 28% spread relatively evenly across reliability
and maintainability improvement, weight reduction, etc. These figures indicate that there is not a single
common source of change traffic.
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CR Cost: Since current CR incorporation timelines will be greater than the LRIP 4 production span, as
shown in Appendix Figure 6, page A-6, there is an increased likelihood that a subset of current CRs that
will not be available for incorporation within the current planned LRIP lot. The QLR team anticipates
that many more discoveries remain due to the immaturity of developmental test. The continual discovery
of new issues requiring rework and the lag time in incorporating previous CR traffic leads to a high risk
that rework and retrofit costs to concurrently procured aircraft will continue to be realized across the
entire LRIP production flow.

3.0 Key Technical Findings

Based on the list of topics reviewed, found in Appendix Table 1, page A-6, the team identified technical
issues that indicate a lack of adequate stability in the basic design which reduces confidence in additional
concurrent F-35 procurement. The technical team separated these issues into four categories:

L Areas where a fundamental design risk has been identified with realized consequences sufficient
to preclude further production

IL. Areas where major consequence issues have been identified, but root cause, corrective action or
fix effectivity are still in development.

111. Areas where potentially major consequence is likely pending outcomes of further test discovery.

Iv. Areas where consequence or cost is moderate, but the number of moderate issues poses a
cumulative concurrency risk.

3.1 Findings Summary:

The following highlights the key findings:
I. The team identified no fundamental design risks sufficient to preclude further production.

IL. There are 5 areas where major consequence issues have been identified, but root cause,
corrective action or fix effectivity are still in development.

Helmet Mounted Display System: The Generation 11 Helmet Mounted Display System (HMDS) has
deficiencies in three areas which currently detract from mission tasks and its use as a certified primary
flight reference: display jitter, night vision acuity, and Electro-Optical Distributed Aperture System (EO
DAS) image display latency.

Fuel Dump Subsystem: There is a potential risk of fire, particularly on the F-35B STOVL due to the
wetting of external surfaces.

Integrated Power Package: The Integrated Power Package (IPP) is a key reliability and maintainability
concern.

Arresting Hook System (CV variant): There are significant issues in the current F-35C design with

respect to Mark-7 arrestment cable capture capability. The program is revising the hook point and hold-
down damper design, however, if this change is not successful there is risk for significant airframe
structures redesign and/or impacts to overall signature.

FOUO - US ONLY



FOUO//US ONLY

Classified Issue: See classified annex.

III. There are 3 areas where potentially major consequence is likely pending outcomes of further
test discovery.

Buffet: The aircraft are experiencing higher than predicted buffet during flight test, and tests have not
reached the areas of highest predicted buffet loads (above 20 degrees angle of attack). High buffet loads
can produce higher-than expected airframe loads, particularly on the vertical tail surfaces, as well as poor
ride quality and associated workload distractions. It can also interfere with use of the helmet mounted
display system (HMDS).

Fatigue Life: Fatigue testing is less than 20% complete on CTOL and STOVL. CV fatigue test is not
scheduled to start until March 2012. Therefore, based on historical precedence, there is a high likelihood
of future failures that are not yet identified. Life-limited parts have already been discovered that are
included in the LRIP 1-4 aircraft configurations.

Test Execution: The F-35 program is early in flight test execution with limited envelope explored, limited
mission systems testing, limited angle of attack, and no weapons release completed.

IV. There are 5 areas where consequence or cost is moderate, but the number of moderate issues
poses a cumulative concurrency risk

Software: Concurrent development and production drives the need for multiple software releases in test
and in the field which increases time and resources required to develop, correct, and manage software.

Weight Management: Weight margins are extremely tight and even small weight growth will negatively
affect ability to meet KPPs for CTOL & STOVL Combat Radius and STOVL Vertical Lift Bring-Back.
Weight margins must be managed carefully through the remainder of aircraft life (post IOC).

Thermal Concerns: Fixes applied for previous thermal discovery have not been fully tested. Full extent

of discovery will not be known until climatic tests are completed in FY14.

Autonomic Logistics Information System (ALIS): The immaturity of ALIS development and the data

integrity of aircraft configuration information are program-level sustainment risks which affect ALIS
usability in test and operations. Concurrent development and production drives the need for multiple
ALIS software releases in test and in the field which increases time and resources required to develop,
correct, and manage software.

Lightning Protection: The F-35 employs an active lightning protection system, which presents challenges
to certification compared to a more conventional passive system. A 25 nm lightning restriction and dive

rate limitations are in place for all aircraft until partial certification is completed at the end of 2012, with
full certification expected in the 2014-2016 timeframe.

3.2 Key Technical Findings Details

This section describes the details of the identified technical issues that indicate a lack of adequate stability
in the basic design, which indicates the need for reconsideration of procurement and production planning.
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Appendix Figure 7, page A-8, is a compilation of upcoming knowledge points expected to aid in
mitigation of risk associated with these issues.
I. The team identified no fundamental design risks sufficient to preclude further production.

I1. Areas where major consequence issues have been identified, but root cause, corrective action or
fix effectivity are still in development

Helmet Mounted Display System: The Generation 11 (Gen-11) Helmet Mounted Display System (HMDS)
has deficiencies in three areas which currently detract from mission tasks and the HMDS use as a certified

primary flight reference: display jitter, night vision acuity, and Electro-Optical Distributed Aperture
System (EO DAS) image display latency. The Gen-II HMDS is currently rated as a program-level high
development risks.

Aircraft buffet induces HMD display jitter, making symbology unreadable under those
conditions. This is tactically significant, especially for visual-range air-to-air weapons employment (gun
tracking, high off-boresight [HOBS] missile cueing) and surface-to-air / air-to-air threat reactions.
Turbulence may induce significant effects even during low-g, administrative phases of flight. A Micro
Inertial Measurement Unit is being considered in an attempt to cancel out jitter effects, but this remains to
be tested.

The current JSF system provides poor night vision acuity with the existing Gen-11 night vision
camera. Acuity of the current night vision camera (approximately 20/70 under best-case full moon
conditions) is not as capable as the currently fielded military night vision goggles (NVG) (approximately
20/25). Also, camera acuity drops off more rapidly than NVG acuity as illumination levels decrease. A
proposed improvement to the night vision camera is currently planned. However, it is not expected to
achieve legacy acuity, and it is not yet available for integrated testing.

HMDS latency is excessive and detracts from mission capability. Currently, DAS video imagery
latency is approximately 130 msec and basic symbology latency is approximately 50 msec, while the
specifications are less than 40 msec and less than 30 msec respectively. A full-motion simulator study
will be conducted in the spring of 2012 to characterize effects of different time latencies. The results of
this study will help to inform a technical solution. It should also be noted that the simulator is very
limited in its ability to duplicate the effects on the HMDS due to buffet environment, g-loading, or
vestibular phenomena, so the effects of latency may not be fully understood until the chosen corrective
action is flight tested.

To reduce technical risk, the JPO instituted an alternate helmet path where night acuity is
achieved with currently fielded military Night Vision Goggles (NVG) rather than a camera. An
additional subcontract was awarded in September 2011 for the alternate HMD development. This helmet
faces issues of buffet and latency for basic symbology, with no DAS video capability (and thus not ORD-
compliant). PDR is currently scheduled for early 2012.

An ORD-compliant Gen-II helmet remains high technical risk. It will require changes to the
overall system architecture, including new integrated processor, DAS sensor modifications, and helmet
modifications.
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Conclusion: Major Concurrency Risk — The HMD system is integral to pilot safety, situational
awareness, and tactical effectiveness and faces hardware / architecture changes to meet full
requirements

Fuel Dump Subsystem: The current fuel dump design has shown to be ineffective in dumping fuel clear
of the aircraft surfaces, resulting in pooling and wetting aircraft surfaces with the potential risk of fire due
to ingestion into the Integrated Power Package (IPP) exhaust. Fuel dump test results on CF-1 and BF-4
were non-compliant with airworthiness certification criteria and JCS requirements due to the aircraft
landing with wet surfaces and fuel spillage on deck from fuel accumulation in the flaperon. This situation

poses a fire risk, more critical to STOVL given the larger number of hot surfaces and exhaust flow, as
fuel on deck could be ignited during aircraft taxi after landing. This also presents a maintenance burden
for inspections, panel removal, and LO restoration following a dump event.

Due to these issues, the Air Force and Navy consider the present fuel dumping capability
unacceptable. Two STOVL fuel dump design modifications were attempted unsuccessfully, resulting in
an aircraft operating limitation (AOL) preventing fuel dumping except in an emergency situation or in
pursuit of specific flight test points. Operationally, this could lead to the need for stores jettison as an
alternative to adjust landing weight. The Air Force has prohibited fuel dump on CTOL.

Further development of a long-term solution is required; however, the path forward is unknown at
this time. Repositioning of the fuel dump valve would present a significant concurrency issue. Any
additional structure, such as a dump mast, would potentially impact LO properties for all variants.

Conclusion: Major Concurrency Risk — This is a significant current safety hazard and requires an
aircraft hardware change.

Integrated Power Package: The Integrated Power Package (IPP) is a reliability and maintainability
concern. The design is novel, incorporating the engine starter, power generator and environmental

control system into a single unit. Loss of the IPP results in the loss of primary avionics capability, loss of
backup electrical generator power, and loss of primary oxygen supply and cabin pressurization. Designed
as a high-reliability, 2,200-flight-hour subsystem, there have been 11 removal and replacement instances
at Air Force Flight Test Center, Edwards AFB, one at Fort Worth, and four at NAWC-AD, Patuxent
River to date. Of these removals, 8 occurred in a 12-week period, which lowered aircraft electric power
system reliability to less than 13 Mean Flight Hours Between Maintenance Events (as of July 2011).

A recent catastrophic failure was due to a valve-control pin failure, during which liberated parts
were not contained and punctured an adjacent fuel tank. This resulted in the grounding of all aircraft for
two weeks until a change to valve control was implemented. The approach to resolving the issue of
uncontained parts is yet to be determined.

The IPP is also a test execution pacing risk because the IPP remove-and-replace effort (requiring
approximately two days with 24-hour coverage) has been characterized by testers as more complex and
manpower-intensive than that for engine removal. The low demonstrated reliability coupled with high
maintenance times were key factors in the Operational Assessment finding of high risk to meeting
suitability requirements. Other than long term software changes planned in the future, there is no defined
way ahead and thus the IPP remains a major concurrency risk.
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Conclusion: IPP is a Major Concurrency Risk — IPP reliability and maintainability requires
significant maturing

Arresting Hook System (CV variant): There are significant issues with respect to how the CV variant's
AHS interoperates with aircraft carrier based MK-7 arresting gear. Roll-in arrestment testing at NAWC-

AD, Lakehurst, resulted in no successful MK-7 engagements (0 successes in 8 attempts). Root cause
analysis identified three key AHS design issues: (1) the aircraft geometry has a relatively short distance
between the aircraft's main landing gear tires and tailhook point (when lowered), (2) tailhook point design
was overemphasized for cable shredding features versus ability to scoop low positioned cables, and (3)
tailhook hold-down damper performance is ineffective to support damping of small bounces relative to
runway / deck surface profiles.

As shown in Appendix Figure 8, page A-9, the F-35C's main landing gear to tailhook point
distance is 7.1 feet. Accordingly, when the aircraft's main landing gear rolls over the arresting cable, the
responsive dynamics are such that the cable lies nearly flat on the deck. Comparing similar geometries
with other, currently operating carrier based aircraft which range from 30.2 feet (C-2) to 14.6 feet (T-45),
the F-35C is an outlier. The current F-35C tailhook point design (Appendix Figure 9, page A-10) was
based on the F/A-18E/F design which has a blunt face to better provide cable shredding protection versus
scooping. However, the F/A-18E/F's geometry places the distance of its main landing gear to tailhook
point at 18.2 feet; a much longer distance than the F-35C. Since there is more distance in the geometry,
the trampled cable has enough time to respond and flex back toward its original setting position by the
time the tailhook point intercepts for arrestment. The hold-down damper contributes to overall aircraft
arresting gear poor performance by allowing the tailhook to bounce excessively.

To address these issues, the program is designing modifications to the tailhook point and hold
down damper components. The proposed hook point redesign in Appendix Figure 10, page A-11, both
reduces the blunt face geometry with a more pointed front end and lowers its apex point by 0.5 inches
(68%) such that it is now below the arresting gear cable centerline to better enable scooping performance.
The proposed hold down damper redesign will consist of modifications to the AHS actuator damper such
that a lesser number of orifices will temper tailhook bounce dynamics (Appendix Figure 11, page A-12).
The AHS redesigned components will undergo Monte Carlo probability of engagement analysis as a lead-
in effort for design review which is scheduled in December 2011. Following successful design review,
the plan is to manufacture the redesigned components and then conduct rolling engagements at NAWC-
AD, Lakehurst in April 2012.

With corrective action still in development, the AHS is considered an area of major consequence.
1f the proposed redesigned components do not prove to be compatible with MK-7 arresting gear, then
significant redesign impacts will ensue. Accordingly, the program is conducting a formal trade study to
assess options beyond AHS redesign. One option includes adjustments of AHS airframe location.
However, since arrestment loads are significant and the aircraft has certain constraints with respect to
engine location and survivability considerations, any readjustment of AHS location will have major,
direct primary and secondary structure impacts.

Since rolling engagements in April 2012 represents only the initial stages leading into full carrier
suitability demonstrations of the F-35C, complete knowledge of how truly compatible AHS redesigned
components perform under nominal and off-nominal approach to engagement conditions will not be
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realized until well into the program's developmental test timeline. This issue represents a major
concurrency risk which would have a significant retrofit impact to LRIP aircraft already delivered a large
re-adjustment to the current F-35C production process build-up flow and, in many aspects, invalidate
previously obtained developmental test and evaluation data.

Conclusion: Major Concurrency Risk — Significant redesign risk and options are unknown at this
time.

Classified Issue: See classified annex.

Conclusion: See classified annex.

I1I. Areas where potentially major consequence is likely pending outcomes of further test
discovery

Buffet: F-35 flight test aircraft are seeing higher than predicted buffet loads during flight test, and flight
test has not yet been conducted in the regimes where the highest buffet loads are predicted (above 20
degrees angle of attack). One effect of buffet can be high airframe loads, particularly on vertical tail
surfaces. Buffet loads on vertical tails have appeared on all twin-tailed tactical aircraft, and have often
been larger than predicted, particularly for the F/A-18A/B and the F-22 programs. The consequences of
these high loads can include structural retrofits and increased inspections of in-service aircraft. This risk
will not be retired until high angle of attack loads flights are completed and their results are fed into
airframe structural analyses. These flights cannot be performed until aircraft have been certified as stable
for these flight regimes, so the full extent of buffet issues may not be apparent until CY2014.

Buffet also affects the ride quality of the aircraft, and the ability of the pilot to manage workload,
perform fine tracking operations, such as required for HOBS missile targeting and gun-tracking tasks, and
manipulate controls that require fine motor skills. Although the buffet severity experienced so far has
been described as similar to that seen in previous tactical aircraft, the buffet does occur in an important
and large part of the flight envelope. Appendix Figure 12, page A-13, shows an example of buffet flight
test data at 10000 ft MSL.

Completion of flight test is critical to determining the full extent of this issue. Currently this
testing is scheduled to begin fall of 2012. There is significant risk that buffet spectrum will not match
inputs for durability testing, affecting confidence in results. In addition, as described previously in this
report, buftet detracts from HMDS utility.

Conclusion: Major Concurrency Risk — Potential structural impacts and retrofit costs as flight test
explores areas of greatest predicted loads - Impacts tactical employment due to effect on cockpit
environment and utility of helmet mounted display system.

Fatigue Life: Fatigue tests are a primary element used to certify airframe structures for their required
service life, and in the process of doing so, experience test failures that identify individual airframe
components that fall short of this requirement. The consequence is that aircraft that have been delivered,
or will be delivered before changes can be incorporated in production, will not meet requirements for
airframe life. The options may include accepting the shorter lives of affected aircraft, inspecting aircraft
more often, or retrofitting the aircraft with structural modifications. Modifications can be expensive for
individual aircraft, and obviously become cumulatively more expensive as the number of affected aircraft
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increases. Appendix Figure 13, page A-14, shows examples of life limited structural parts and their
relative difficulty to access and modify.

The F-35 is early in its fatigue test program. The F-35 airframe is required to reach a service life
of 8,000 flight hours. Full demonstration of this life requires 16,000 equivalent flight hours (EFH) of
fatigue testing. To date, the F-35A variant has been tested to 3,000 EFH, the F-35B has been tested to
1500 EFH, and F-35C testing has not yet begun.

The F-35 test program has experienced two major fatigue test failures. The F-35B test
experienced a major failure of the FS496 bulkhead at 1,500 hours, is being modified with a retrofit design
and is scheduled to re-start testing in first quarter CY2012. Analysis identified an area on the F-35A
Wing Forward Root Rib that had an insufficient fatigue life, and subsequent inspection of the test article
identified a crack at the predicted location. In addition, analysis has identified components with less than
required life, although failures at these locations have not yet been experienced in fatigue testing: 24
parts on the F-35A, 19 parts on the F-35B and 15 parts on the F-35C.

Although major failures have occurred early in fatigue testing, they are not remarkable when
viewed against the background of other tactical aircraft programs. They appear to be individual
engineering failures of the kind routinely discovered in fatigue testing. The bulkhead failure did reflect
inadequate analysis on an important airframe detail, but significant re-analysis of similar details has been
performed to remedy this shortcoming.

The major risk in the area of fatigue life comes not from the from the results seen in the limited
testing to date, but from failures that will occur during the great majority of fatigue testing that remains to
be performed. The program’s parametric analysis based on historical data indicates a total expected value
of 22 major and 43 moderate failures to be found before completion of fatigue testing. Appendix
Figure 14, page A-15, shows the schedule for durability, aka fatigue, testing.

By the time of scheduled completion of fatigue testing, the current F-35 program plan (PB12) will
have produced over 300 aircraft. These aircraft will incur retrofit costs to correct any anomalies,
operational restrictions, reduced service life and/or increased inspection burden.

Conclusion: Major Concurrency Risk - future fatigue test failures will incur retrofit costs to correct
any anomalies, operational restrictions, reduced service life and/or increased inspection burden.

Test Execution: The program is early in test execution with roughly 19% of the nearly 60,000 planned
flight test points flown mainly in the conservative regions of the test space (Appendix Figure 15, page
A-16). Full government approval of test point closure is a significantly lesser percentage. Less than 5%
of the total 10,260 mission systems test points planned have been flown. There is significant opportunity
for discovery. Of particular interest, there has been very limited testing on the CV variant to date (2,000
out of 14,300 test points), and none of the variants have done any significant high angle of attack testing
or weapons clearance work. Loads, flutter, and buffet testing to 80% allowable design loads continues
through the 2014 timeframe, with 100% loads testing not complete until the 2015-2016 timeframe.
Testing above 40,000 feet is not scheduled until the 2015-2016 timeframe. As previously discussed, full-
scale ground durability testing is also in the very early stages with CTOL furthest ahead, having
completed 3,000 of 16,000 test hours, while CV tests will not begin until early 2012.
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While test execution at the two primary test sites is meeting planned fly rates, test progress is
approximately 8% behind that expected to date for the SDD program as of October 31, 2011. This is
mainly due to discovery and needed design changes as well as aircraft availability due to shortfalls in
reliability and spare parts. For example, CTOL maturity flight tests and other activities to resolve issues
have delayed mission systems tests. STOVL lift fan door actuator failures delayed vertical landing
envelope expansion and initial sea trials. As mentioned elsewhere in this report, current fuel dump
restrictions are an issue and could impact future sea trials.

Other delays in the program can be attributed to software updates. Additional mission systems
capability is being added in each software block. The program has already encountered six weeks of
down time on AF-6 for software Block 1B, and Blocks 2A and 2B, which add weapons and more sensor
fusion, remain to be tested. Test data access issues exist between the two test sites affecting classified
data sharing and analysis, which must be corrected before complex mission systems testing.

Of note, following a schedule risk assessment, differences remain between the flight test schedule
and the Integrated Master Schedule for major DT&E completion dates (e.g., 160-day difference for
Block 3F completion). These must be reconciled in order to properly align test execution events.

Conclusion: Major Concurrency Risk — Since the program is early in flight test execution, with
limited envelope explored, limited mission systems testing, limited angle of attack, and no weapons
release completed, the majority of discovery remains.

Iv. Areas where consequence or cost is moderate, but the number of moderate issues poses a
cumulative concurrency risk.

Software: In order to meet aircraft production schedules, software functionality for portions of each
software build are being deferred which creates significant challenges in developing, integrating and
supporting multiple configurations released at various levels of maturity as shown in Appendix Figure 16,
page A-17. There are three software baselines supporting LRIPs 1-4, all of which have both on-board and
off-board aspects at varying levels of maturity. Additionally, simultaneous to development of multiple
individual major software baselines, software interfaces are augmented for developing hardware which
support aircraft test and evaluation and training which results in increased risk to both cost and schedule.
Appendix Figure 17, page A-18, highlights a few examples of such a challenge by showing flight test on
Full Block 1 Avionics software for LRIP 3 to be 25% complete compared to the planned 100% complete
in addition to the Mission Systems Integration at having a 2.5 month slip to plan. At the same time the
Mission Systems Integration for the System Integration and Test/Rework for the LRIP 4/5 Initial (Block
2A) is only 35% complete for the 67% planned.

Appendix Figures 18-23, pages A-19 through A-24, illustrate each block software schedule and
percent complete. This offers another perspective of the complexity of orchestrating multiple software
integration efforts with each software build at a different stage of maturity, since each software build and
each block upgrade requires the same scrutiny and resources for successful systems integration.

Though the program does have software management infrastructure in place, managing resolution
of software problem reports (SPARs) for Block 2A are currently behind schedule as a result of
reallocation of resources as shown in Appendix Figure 24, page A-25. The SPARs for each software load
are expected to have the normal growth with developmental test discovery, but with a growing number of
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configurations and the concurrency of both hardware and software development, resources will be
consumed at a greater rate

Currently, there are eight (8) flight release versions to manage in SDD (4 for Mission systems and
4 for Flight Sciences), resulting in significant balancing effort to meet SDD and LRIP aircraft demands.
Increasing software demands on hardware have consumed margins. As additional hardware
configurations affect software functionality within the software builds additional risk will burden the
program. Beyond the challenges associated with development, integration, and support of multiple
software configurations, there are concerns that finite capacity in software integration labs will not be
sufficient to address development, release and correction of concurrent multiple software blocks.

Conclusion: Moderate Concurrency Risk —Concurrent development and production drives the need
for multiple software releases in test and in the field which increases time and resources required to
develop, integrate, and manage software.

Weight Management: Weight Management is a formidable challenge for the F-35. Following the weight
reduction effort in 2004, the program implemented a rigorous EMD weight management plan restricting
STOVL weight growth from CDR to 10C to ~ 3.0%, and both CTOL and CV to ~2.5%. That equated to
an allowance of ~0.33% growth per year for STOVL and ~0.28% growth per year for CTOL and CV.
The 2010 re-plan, resulting from the Nunn-McCurdy breach and subsequent Technical Baseline Review
further stressed the weight management plan by extending EMD and therefore potential for weight

growth well beyond the original plan. The current metric is based on reaching the end of weight growth
in 2015, which is well before IOC. This further amplifies the challenge as the need for weight
management will continue well beyond the weight Technical Performance Measure (TPM) timeframe. In
fact, a rigorous weight management program will be required throughout the life of the program.

Though weight management is not a new issue for aircraft programs, the F-35 challenge is
significant. Fighter aircraft typically grow at a higher rate, with an average weight growth from first
flight (FF) to 10C of ~ 3.5%. Comparatively, the F/A-18 E/F grew ~2.5% from FF to 10C and the F-22
grew about 5% from FF to I0C. This equates to growth rate of about 0.45% and 0.6% per year
respectively. By comparison, the F-35 planning factor is about half that of recent legacy fighter
programs. To highlight the challenge - historically legacy fighter aircraft experienced higher growth rates
in about half the time.

STOVL weight growth is limited by the Vertical Landing Bring Back (VLBB) KPP. This is
essentially driven by the weight of the aircraft and installed performance of the engine in the STOVL
mode. The weight growth has been extrapolated to planned NTE limit (Appendix Figure 25, page A-26).
The program shows a 53 1b margin to the revised planned weight growth curve. There are thirteen (13)
weight threats to STOVL (totaling ~140 lb increase) along with 37 opportunities (totaling ~ 250 1bs), of
which not all will be realized. The current VLBB NTE of 32,719 1b includes an anticipated 100 1b
increase in thrust and yields a 142 1b margin over the planned NTE of 32,577 lbs.

The STOVL weight challenge is further complicated by the need to maintain a center of gravity
(C.G.) aft of Flight Station (SF) 440, which is required to meet specification required thrust (Appendix
Figure 26, page A-27). The impact of the current C.G. further limits weight reductions aft of FS 440
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without compensatory changes to move the C.G. aft. The EOTS addition has been included in the
projections, which accounts for the spikes in early 2011.

CTOL maximum weight growth is currently limiting the aircraft maximum maneuvering loads
and is a contributing factor to the risk of not meeting the CTOL combat radius KPP. The weight growth
was extrapolated to a planned NTE limit of 29,371 lbs. Currently, the program shows a 69 1b margin to
the planned weight growth curve and the current planned NTE weight. The current weight limits the
maximum maneuvering capability to lower than the specification (Appendix Figure 27, page A-28).

CV weight growth is ultimately limited by the carrier landing weight under specified conditions;
primarily bring back capability, reserve fuel requirements and approach speed. The weight growth has
been extrapolated to planned NTE limit of 34,868 Ibs. The program shows a 26 b margin to the revised
planned weight growth curve and an additional 442 Ib margin to the Carrier Landing Design Gross
Weight (CLDGW). While the CV is the least mature of three variants, the program has similarly
identified weight threats (65 Ibs) and opportunities (32 Ibs). (Appendix Figure 28, page A-29).

While the program has effectively executed the weight management program to date, the
culmination of outstanding risks and concurrency present increased risk to the program. Especially
significant is the potential for unknown changes to physical structure. Weight growth is predicted to
continue beyond the reporting period with additional deficiency discovery / design changes and will likely
negatively affect meeting Combat Radius and VLBB KPPs.

Conclusion: Moderate Concurrency Risk — Weight margins are extremely tight and even small weight
growth will negatively affect ability to meet KPPs for CTOL and STOVL Combat Radius and STOVL
Vertical Lift Bring-Back. Weight margins must be managed carefully through the remainder of
aircraft life.

Thermal Concerns: Currently, the effects of all temperature conditions are not well known and the

majority of data is from pilot and maintenance crew feedback. The thermal concerns generally result
from a lack of cooling air flow and heat buildup impacting pilot controls and displays, and aircraft startup
and sortie turn times. In addition, a number of specific component-related thermal issues have been
identified for which fixes are in various stages of development and verification. Fixes applied for
previous thermal discovery have not been fully tested. Cooling airflow to the pilot in the cockpit is
insufficient in some operating environments, particularly in STOVL operations and with pilot equipment
needed for flights over cold water. Workarounds with increased throttle during ground operations impact
safety and increase wear on the brakes. Formal climatic lab testing (of STOVL only) is not scheduled
until 2014. Several open thermal-related deficiency reports (DRs) from the DR database are on record.

The aircraft uses fuel as the primary heat sink with a fuel-air heat exchanger to provide cooling
air to the cockpit and some avionics. Inability to maintain the fuel within temperature limits could lead to
an over temperature condition in the full authority digital engine controls (FADECs); loss of both
FADECs would result in engine failure. A solution using a dual-vane pump and enlarged fuel-air heat
exchanger was installed in BF-5, in addition to concept-of-operations changes and sub-system software-
logic improvements, but the solutions have yet to be fully tested in stressing environments.
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The thermal environment (cooling air and ambient temp) provided to the panoramic cockpit
display (PCD) does not meet specifications and is more severe than designed / expected, causing the PCD
electronics unit (EU) to overheat (Appendix Figure 29, page A-30). While previous changes have
resulted in some improvement, the issues have not been resolved. Also, aircraft supply / exhaust plenums
are leaking on some aircraft leading to improper cooling flow at altitude.

Overheating of the Electro-hydrostatic Actuation System (EHAS) is also a watch item. Although
a fix for the EHAS components has been installed on an F-35C developmental test aircraft, the system
remains a thermal watch item pending qualification of this component. CV thermal trade studies, pilot
duty cycles and electronics unit technologies are in progress.

Several issues require operational adjustments and limitations. For example, STOVL aircraft
have experienced high brake temperatures impacting sortie turn times and sortie generation rates.
Retrofitting the CTOL brakes onto STOVL would carry a considerable weight penalty (~90 lbs). The
STOVL clutch drag heating is a concern and cooling ducts and a PCD temperature indicator are fixes
under consideration. STOVL roll-post actuator overheating from bleed air leaks limits slow speed /
Mode-4 operations. An insulation blanket is a potential fix, but carries a 2.5 Ib weight penalty. Although
areas of concern for shipboard integration have been identified and incorporated into test plans over the
last year, shipboard operations remains a watch item for effective system fielding.

Finally, recent testing at Air Force Flight Test Center, Edwards AFB, revealed excessive
structural heating with the afterburner on for extended periods. Flight tests to speeds up to 1.6 Mach with
the afterburner engaged for several minutes, generated enough heat to damage the horizontal tail (peeling
and bubbling of coating about the size of a fist). There was also some degradation of the thermal panels
in the engine. While solutions are being evaluated, the program office has established aircraft operations
limits, reducing the top speed to 1.0 Mach with afterburner operations limited to 1-2 minutes. In order to
get full afterburner performance back in the aircraft, it may be necessary to change the material and or
add structure to the tail.

Conclusion: Moderate Concurrency Risk — thermal management system may be insufficient for some
conditions and mission profiles, climatic lab testing is scheduled for 2014

Autonomic Logistics Information System (ALIS): ALIS and the aircraft are tightly coupled. Therefore,
the immaturity of ALIS development and data integrity of aircraft configuration information are program-
level high sustainment risks which affect ALIS usability in test, training and operations.

The currently used system, the Computerized Maintenance Management System-1 (CMMS), was
determined in 2007 to not be suitable to support the F-35. This system will be used until ALIS 1.0.3 is
released, planned for December 2011. Transition is first scheduled for LRIP 1 aircraft: AF-6 in
December 2011 and AF-7 in February 2012. The transition of all 15 SDD aircraft is not expected to be
complete until December 2012, as seen in Appendix Figure 30, page A-31. Additionally, the Prognostic
Health Management (PHM) System has multiple workarounds due to system immaturity. These
workarounds are labor intensive and currently take approximately 2 hours to process after each flight.
Complete integration of PHM data to ALIS will not be possible until ALIS 1.0.3.
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ALIS is currently not capable of complete Configuration Management (CM) for the “As
Maintained” data. LM staff must complete a workaround procedure (Release Authorization Notice) for
every flight to ensure an audit trail for the components installed on the aircraft. As numbers of aircraft
increase at various locations, the inability of ALIS to enable release following maintenance will adversely
affect Sortie Generation Rate (SGR). Appendix Figure 31, page A-32 further describes these issues.

The Training Management System (TMS) is intended to be used for tracking personnel training,
but it is currently not set-up to track training for multiple maintenance personnel skill levels. All F-35
training classes and general tasks are loaded against everyone assigned to a particular base, section, or
aircraft. TMS does not have the capability to identify different specialties or skill levels and is unable to
separate training requirements by specialty or skill level. TMS is unable to query by course or task,
thereby not allowing a user to see who is qualified on a particular task. Also, the scheduling function in
TMS will not be utilized while scheduling flight test sorties.

Concurrency in development and production of aircraft amplifies the issues associated with
supporting concurrent development, test, training and operations of multiple ALIS configurations in
multiple locations, requiring more personnel and resources in the short term to accomplish these tasks.
Appendix Figure 32, page A-33 depicts this graphically showing activity in up to 4 different ALIS
releases in 2012. Note that this does not include activity to retrofit SDD aircraft and acquire data from
developmental activities.

Conclusion: Moderate Concurrency Risk — immaturity of ALLS development and data integrity of
aircraft configuration information are program-level high sustainment risks which affect ALLS
usability in test, training and operations.

Lightning Protection: The F-35 employs an active lightning protection system, which presents challenges

to certification compared to a more conventional passive system. The F-35 outer surfaces are safety
compliant, but there are seven subsystems not yet meeting safety qualification standards. In addition, the
On-Board Inert Gas Generating System (OBIGGS) does not provide sufficient nitrogen to inert the fuel
tanks under all conditions, which presents a potential ignition risk. Specifically, rapid altitude changes in
steep dives allow additional ambient air (and thus oxygen) into the fuel tanks, beyond the capability of
OBIGGS to support with nitrogen supply. In addition, there is no fuel tank inerting (and therefore no
lightning protection) when aircraft are parked. Improved inerting is being addressed via a two-phase
design effort. The first phase has completed a Preliminary Design Review and will focus on OBIGGS
changes. The second phase will emphasize fuel vent valve redesign in order to allow full dive rate
capability (however, this is not currently scheduled before 2014). The contractor is also investigating
design options for lightning protection while aircraft are parked, such as pre-charging fuel tanks with
nitrogen using an auxiliary cart and adding a dedicated service port to the aircraft.

In the interim, a 25 nm lightning restriction and dive rate limitations are in place for all aircraft
until partial certification is completed at the end of 2012, with full certification expected in the 2014-2016
timeframe. As Eglin AFB is located in a significant lightning environment, the current 25 nm restriction
could lead to cancelling an estimated 25-50 percent of planned training events due to typical proximity
and frequency of thunderstorm activity.

Conclusion: Moderate Concurrency Risk — full certification is not expected until 2014-2016
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4.0 Conclusions

In the team’s review of F-35 data and analyses, no fundamental design risks sufficient to preclude further
production were identified.

Five issues were found where major consequence issues have been identified, but root cause, corrective
action or fix effectivity are still in development: Helmet Mounted Display System, Fuel Dump
Subsystem, Integrated Power Package, Arresting Gear System (CV variant) and a classified issue.

Three issues were found where potentially major consequence discovery is likely pending outcomes of
further test discovery: Buffet, Fatigue Life, and Test Execution.

Five issues were found where consequence or cost is moderate, but the number of moderate issues poses a
cumulative concurrency risk: Software, Weight Management, Thermal Concerns, ALIS and Lightning
Protection.

The combined impact of these issues results in a lack of confidence in the design stability. The QLR team
concludes that this lack of confidence, in conjunction with the concurrency driven consequences of the
required fixes, supports serious reconsideration of procurement and production planning.
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5.0 Recommendations

The QLR team recommends that further decisions about F-35 concurrent production be event driven,
based on the achievement of sufficient test data to support increased confidence in design maturity and of
a well-controlled process for executing and minimizing design changes across concurrent production. The
team has identified key knowledge points in Appendix Figure 7, page A-8, for each variant relative to
design and test maturity which should be considered as a factor in reconsideration of production plans.

The JSF is a single acquisition program with F-35A CTOL, F-35B STOVL, and F-35C CV variants. Due
to the significant differences in design as well as the differing timelines of development, testing and
production, the QLR team recommends each variant should be considered independently with respect to
concurrency.
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Table 1: Quick Look Review Topics

The QLR team investigated the following topics in discussions with government and contractor teams:

Current/draft IMP/IMS Summary
Software Development Schedule / Progress Metrics
Program and Prime Contractors Formal Risk/Issue Identification and tracking
Deficiency Reporting
Flight Sciences Test Summary/Results
Aero Performance Concerns
o Transonic Roll off Concerns
o Buffet Concerns
o Performance/maneuvering (e.g. Aircraft Operating Limits, Acceleration, etc.) Concerns
Mission Systems Test Summary/Results
Mission Systems Concerns
o Avionics Concerns
Integrated Core Processor Capacity Utilization
o Electronic Warfare Capabilities
Structural/Durability Test Summary/Results
o Static Test
o Durability Test
o Fatigue/Crack Update
o CV Keel Update
Human System Interface/Pilot Vehicle Interface Design Issues
o Head Mounted Display (HMD) Alternatives analysis/trade studies
HMD performance/challenges
Arresting Hook System
o Test Summary/Results
o Re-design Summary/Results
Signature Testing Results
o Manufacturing data
o Test data (performance/maintenance)
Weapons Integration / Status/risks/issues
Maintainability
o Autonomic Logistics Information System
o LO Maintenance Status
Other Major Concurrency Risks

A-7

FOUO // US ONLY



V-1V pue s1ysij Aluniew apnjoul 10U saop 213|dwod % ulod 1531 SN

A'INO S11//0N04d

duI[owl [, 93pa[mouy] :/ 9IngIy

qE8-9T A AleUIWIBId g BIEP MBIABI Yo3] ‘224N0S

1jeniie s4 uo
su18aq €'0°TA O3 Uoisuel] |

1JeIDIIE S
uo sui8aq €'0'TA
03 uonIsuel]

asea|ay
/v 1oddns 01 Anjenp eieq

Auniew sy

*919|dwod
uonedniw ms
'3 uSIsopay anjep

‘sanssi Alljiqer|as
||BJ®A0 SSUPPE 10U 520(
‘Ajuo a8ueyo usnlp-A1ajes

)oed 19Mod paieidaiu|

dI¥12-4L I€ 319 ‘Buo8uo
3210 4€ 118 ‘@2|dwo)
3210 1€ Y19 '3 9T N9

paig LD uidag

‘ge7 uj z-y1 213|dwod
‘3914 1€ 78 ‘di

z-dL €19 ‘IBLA AT AN 1E

di¥TT-dL]
VZ 3149 ‘SMeis 381d 9z 19

T
L VZ 19 T-dL 9T
19 ‘391A v g

di¥1T-dL 4t
19 ‘391A v Xd

did1T-¥Ldtr
319 ‘391A vz Xd

suigaq qeq u|
T-YL‘dI¥1T-¥LET
318 ‘3)81A vz )1d

apeaddn Suissasoud
Z-Y1 ‘siueleA PO|g MS

(MH Buissadoad
Suipnpouj) sasemyos

1593 3y811d 1un qel
, s1s2] UoNV3(3-21d . dad (9AN) 32W|aH 238U}V
‘@19|dwod [enb uonoaly 1ST "¥QD weadoad
1501 ¥ad SANH
. s1591 wesdoid “wis
Y314 ‘e19|dwod || usn . ¥dd (40d) 1WI|aH |1 ue
uoaal3-aid "1un qeqist /M bai Adusze|
paijipow jo [enb uonoaly
a8ew| sya auyag
Ajuo d5e-4 wa3sAs )ooH Sunsany
1591-9Y usisaqg
uoi123104d Suiuiysn
2/V did1 sa8ueyd usisap
uonesnA S 21es8aiu|
10 |leAR SaXI1) JusuodWwo) SA|BAIUSA [3N) PUB SDDIFO
agli veld dwng [ang
agL veld oido) payisse|d
N
a13|dwo) 3411 puz 912]dwod 341 3sT (%8€) Y9 (%cCz) MNS'€E (%zT) e 1saL yes A0
noLs (2311 xZ 3surese
a191dwo) 8411 puz 391dwiod 3411 35T (9%8€) %9 (%s2) (%ST) ST 159, ueIsaYy (%6) 95T %) "2 12d S1y ¥8 “ISALIP
@8ueyd usisaq - 317 andney
1010
a13|dwo) 3411 puz SPeoT 134ng Meis 919|dwod 341] 35T (%t17) L (%v€) N5°S (%61 ) ME
AU an: SIEHL €SS et adojanu
(Au3 p31) 3244nd ‘suigaq (8ap 0z<) YOV Aanans ( ! 3 (paue1s siulod uona|dwo)
8 YOV #2005 2osiadng V€ “(Aug pr7) 21U0sgNS Suipue| paisalle [e1ju| paMI) 21uosAnS 89p 0z>) VOV ‘uoysuedxg adojanul AD
: >
uea|d SpeoT %08 Pr1) 21osq tpuelp fen! uea|d speo %08 P ' :
uadQ Aeg udp speo
5153 qe7onewn|) ‘(Aug N \mcw_ww @ uolInjos gWH °3
p11) uado gam B ues|d _<.O.U >.U;MN :mwmnmm__o”MNmM s8uipue| mofs sput0d uonadwod 1edw)| pue (19yng dul) speo|
'SPEOT %00L “(NiF P31 | o ) v/ygusdg| SPEO11NOLS B pUNcD ‘uoisuedx3 adojaAuI TAOLS Pasesidul|iaalplasuEyd
uea|) 121ng 8 YOV 824 0§ . usisaQ - uojsuedx3y adojanug
agm ‘uea[) - speo %08
aiyung payelrs
sdes gz y1g “1x3 uonesedas sa401s siutod uonajdwo)
‘uado Aeg deapn speoq (Buim ueap
B speoT %08 "H1IAug Aeg deapn| [e1mul "ues|D - speo] %08 | ‘uoisuedx3z adojaAul 1OLD
%08 ‘1944ng '8 YOV 320 09 39p 0z<) VOV
JEY 8T 28T 29T VT ST JTT 0T - 101d umol4 [ejol
%95 %LE %9T %ET %0T %L % UMO|4 swaisAs uoissin
%LL %LS %VE %LE %LT %t %0T UMo|4 S30U319S 1314 ssaJg04d julod 1591
STAJd DT YTAd DT €TAJ DT ZIAd OV ZTAd OE ZIAd 0T T10Z 2=2a uonipuo) anssj|

auldwi] aspajmouy)

AINO S[1//0N04




A1)oUW095) YOOH SunsdLLy :8 3In3I

-abe 0
s9|14 |euoisioapald Ateujwiaid — ONOA £1 XTI HOOMOING JOF
1S VA4 -V1 St-1 €S Nﬁm 4 / art-4 4/38T-v/4 Q/I8T-v/4 99-v3 2¢-3 (48]
— gt 0
S

o 0T F
€0l e
=
T
9T st m
=
i _ - =4
AT @ & -
. e..b%.um |......W.v muull__ e WMH... - m
SR eal] — 0¢ =
e o
m
m
-

[=al=ird Om

Z°0E
SE

JONVLSIA YOOHTIVL OL (D7TN) ¥v3ID ONIANYT NIVIN
14VHOdIV NSN 1SVd ANV LNIHHND 40 AHLINOTO FAILVHVANOD




A'INO S1// 0104

JUIOd YOOH SunSdLIY D)SE- JUI.LIN)) :6 AN

sa|l4 |euolsioapald Aleuiwijaid - ONO4

z-obed LL0ZLLLL
ejeq XIe N YoopRIND JSF

JUI0d YOOH Buisasly HGe-4 Juating

AINO S[1//0N04




A'INO S1// 0104

sddury ) udIsa(q A13dwodr) Yooy pasodoad :(f dan3i

-ob
s9|14 |euoisioapald Areuiwidaid — ONO4 120 XUIEI OO 461

pUNoIS 8y UQ 3|qeD YIAA SUl Jajua) 8|geD Mojag S| Julod xady Julod 3OOH MaN

3I8YD L MW SiEvP L @

INITASYd - IN19
(L1/22/0)) MOOH A3SOdOYd 09N - a3y

jJuswanoidw| A13dwoan) Juiod JOOH

AINO S[1//0N04



A'INO S1// 0104

u3isapay pasodo.ag 1dweq umo(q pPOH :1] 21n31q

s3]l |euolsidoapald Ateutwijaid — ONO4 ooy et

971G 921ju0 paxi4 0] |euoiuodold ybieH aounog

ejeq Xu3e N HOOIIND ST

r E et VAN TR s s s d_.ﬂm [ui] yBray
Ed 1 7 i ¥ 20unog
- .- B ._ 1 : .
___ _. 7

[ ___ ’ __..mn L —5
”l ___" .m” = e gnsns adans
L Jae |__ L SRR

i 1 ] ”_ i 1 i 1 L

SO|0H € SO|OH ¥ jualin) - S9|0H 8

7 o Y
I

sabuey) ad1jLIQ 10}en}oy JO uoljouny e se Ve
suosiedwo) aoduew.opad Jjadweqg umoq p|oH yooyjiel§ _ﬁ

AINO S[1//0N04




FOUO//US ONLY

[=]
N

15

=
-+ [Bap] vOV

1.00

0.95

0.90

0.85

0.80

0.75

0.70

0.65

Mach

F-35A Buffet at 10000 ft MSL

Figure 12:

A-13

FOUO // US ONLY



vi-Vv

AINO SN //0N10Ad

Spieq paIwily oI € dn3iy

POIN Xa|dwo) Aj@jelapo\ 10 SS929VY 3 N2iyia Ajejelapon

PO Xx2|dwo) 1O SS992Y }NdId

pieoging  premiog

opIs o1 fﬂq

dn

AINO S11//0N04



AINO S(1//0N04
SI-v
J[NPAYDS IS, SAINPINIS SWRILITY :H] AN

S$81noni}sS | LOZAONZ0 dsSO >CNQEOO SolNeUOIBY ulle peaydooT L L0Z ©

2102 91L0¢ GL0C v10¢C €1L0¢ cloc 1102 0L0C 6002
YO | €O [CO|LO (YO | €D | 2O |LO YO (€O (2O (LD YO (€D (2O [LO YO |€D [2O [LO | YO |€OD (2O |LO | YO |EOD | 2O |LO | YD | €O | 2O | LO | VO | €O | 2O | LD
B T A
e L e
OIV 1531 Wbljd SPeo1 AJ
Joday ¥OSS | I I [ | 1 I I I I | ]
[ imopiest [ o pume T g oo ]| [ pumep el -] #Sel Aypiqeing
poday 1gea ﬂ _
_ ‘WWWWWWWWWWWWWWWW UdWISSaSSY | geq widju|
AD juswssassy Laed [eurd 010
Hoday 40SS s v 3591 JUBIId SPEGT TOL
‘ e ! 1 | | | I [ | I I [
T_ umopJea | & [« [iooq &M] [dr. buyn|[IORENURUOD BWIRBYT sif jsay Aupqeing
wiodsy 1gEa _ speo jayng \\ s)sa [e207] _ _ _ _
Ny
| | ‘ WWWWWMWWWWW P — jJuswissassy | geq wiau|
LLOZ ABIN LE }SOL pdjie}say
1010 | mounse icea i NGRLEN
31V 1501 1UBId Jo1NId TAOL

/v 1591 3UDII SPEOT TAOL
poday YOSS ey
i umopiesl [/ | [<<l[ewWmeiIpag [icc] | o coow.som 4 000%-000f - fanw -] 5oL Mgeing
poday 1aed ol ) _ _ _ _ _
I 2222Ew£wwwww< 1aeq wuaju|
INOLS sjuswissassy 1qeq [euld (zZL0z uer 1) 1sa] Mejsay

T :o_.._.mu_n_._two wwv_su—.us.ﬁ—.m GE-4

uopew.oju] pajjosuod Jodxg UoN — uopewsoyu] weiboid gg-4

AINO S[1//0N04



91-vV

A'INO S1// 0104

ey ddeds 189, :ST 2In3I

-abejusoled Jessa| Apueoliubis e si ainsojo Julod 1s8} Jo [eaoidde JuswulaAos) N4 ,

Buissaig

adojaauz 3ybi4 ubluag

<€

sjel] diys
“INOLS 9¥S aJdsny
‘vYov yBiH

suodeapp
‘aouewoliad

pajonpuod ¢, sajesipul abpam an|g -
sjulod }$9} JO Jaquinu Y}IM S3|eos dzIg -
Aoy

ue|d 3saL Ayunje| diy
uojsuedx3g adojaAuz-TAOLS
}s9] punous auibug

SSaUIYHOM JIY

(ANOLS ‘vov ybBiH
ssa7) sapienp Wb
Jearg) Buipue
uoisindoud ‘ejeq Jiy
ainjon.ns

swajsAsqgng
pue
saplnn ‘uonesbajul
swajsAg jo|id
‘swaysAg uoissip

LUMO|4 % 61
‘sjulod Jsal 00£‘8S 40 [e30L

sjuelieA |Iv :ssaiboid adoag )sa] G¢-4

AINO S[1//0N04

A4

IiIqedes jusawAojdwg

K

614

<€



AINO SN //0N10Ad

SIUOISIIIA] 18MIJOS S¢- :9] 2In31

mﬂ v—oo_m “Uco>wm “ w &—ml— .ﬁ@::N_Q Se S9)ndax9 9Sse’d|9y 199|4 gz %°0|gd,, 10} w020_0>=m 3 w—._OQNO>> GE 9|ge | ® 9NpaYIS £€8-9|A sawnssy , 1102 uw3m3< 1€
qm mN xoo_m joeljuo) uo jou U:O>0m ®GdiHT«
oLl ag.l ui-ind sanH
1

ZHL M8 AT el prr——

0. Kjuo m/s gz ok

1

LM L dINT mede® S diM1 €E® T ILdN

8¢ paiinbay z-y1 Kuo m/s gz Aluo m/s gz sjyoljay ssajun
cdLM9did suoljejiulT diy

XXX oLl 0L 8¢ (4 (4 EEEYNIE ]
AL MmedibT AL Mmediil U1l M LdIbT CULMOdINT S diE v did €diaT Henuly did

0L0C
g1 )o0i9g V1 32019
vz ¥o0ig Bujures) AeN ‘wiog ‘wey
Buiurea)
OV B VIV u
AluQ [eusayuy |1 Buiuresy 1o} Apeay Auiqedes 103 7G5S yo0Ig

paje|nwig palejs sajousp 4010

WYYV Z ‘L€-NE9D Z ‘ZL-N9D Z :AD OV B VIV e - B s
oo P c paje|nwis gz ¥20ig Vi ¥20/g
WVVHAY Z ‘L€-Ng9D Z ‘21-ng9 Z 101D eolielus il

WVYVYINY Z ‘2€-N89 Z ‘2k-Ng9 T TAOLS
I %2019 ® 92 %20I9 «
d¢ 10019 Aypngedep
Aypqeded Bunybipem [eniuj
Bunybiyrem (Ind

JueleA yoe3g ooig yose3
sw)sAg Buluiel] :019S

_ L0z | 910z | S0z | vioz | €10z | zz | Loz _ 010z |

3 X

asea|ay 19914 asea|ay }99|4
4¢ 30019 gz 32019

sade) dQ swes | ® gz

[ 90 | 1591 % Aed I #o0Ig
[__80 ]|  3salzAeddeioold

Bunsa] |euonelado @B ‘s7As ¥o0Ig ‘3o diy
96062001-0WNT oN w0 b g Ay JUIRLUUBIY Sau0)sa|IN welbold jeuonesadQ

1102-€1L-190 8ked
Z 11 Aey AN HNL "AON HON ' (41N 'ONL) 'GON AN "GO VLI ‘GO {89 'dON NG 'aNA NYO 'dod SNV 'YSN (01 aigeses|oy
“L0-0L1L0Z-SdO-N-} 1 ‘ON ‘20Q SNOSH3d NOIFHO4 OL 378vSYI T3 — NOILYIWHOANI A3 T108LNOD 180dX3
uonjewuoju] weiboid Gg-4

AINO S[1//0N04




81V

A'INO S1// 0104

snye)S dnpping daemyoS S¢- :L] ANy

wocmawood« INODH/1IBD \ﬁ_‘_:oww oS ‘Z). 994 pejoedxe joeuuo) 03 Auoyiny
‘L1, "08@ pejoadxs ajesadQ 0} Ajuoyiny

HEId 30 %06=> pE | (sssuipeey uononpoid/05zAQ) ABMIBA  TIA | -semtenustsn ompetos pue sewabY

ueld JO %SG6-06 05240 1o uﬁzm\_ﬂ_m ETR| et et coviin i
1I0MY /18] % uoljelbaju| Wwas
UEld 10 %GE=< b d /AseL g uoj jweIsAs  11S
I 1s9] Jun @ @poY uswdojpaeg  A3d
8)9|dwo)d I sjuswalinbay ©3IY
ue|d jsuiebe snjels puabo soseyd a.emyos ‘ 9%
ue|d jsuiebe snjejs }Semo| UjIM | 4| UO paseq Sapod Jojo)
INHd ‘Buiutes] v 'SITV ‘SO :L1d| S9pNnjoul (S PLeog-4o - -
sJo11ddng ‘S awilld INHJ ‘SA ‘SN :1dl Sepnjoul \\S pJeoq-uQ - JS / MS PJeOQ-HO
S9]JON > 1IS s? ueld %ES6 "SA 19V %zg :uoneibajul Buiuies)
< ueld %00L 'SA Y %00) :uonesbeiu] SWO
IS <€ ueld %66 "SA 1OV %98 :uoneiBajul WH/SITV
A3a A3a .
(93] Ywg-z~) ueld
LS LIS €~ %001 "SA PV %66 :uoneibaju S 41
[OEN] 30
81 IS A veid %29 "sA v %ge :uoneiBajul SW
\ ‘ﬁ_ MS P1BOG-O
ueld %89 "SA Ueld %0 "SA VY %8 Aed SINO
Aaa v 29 20 Biicn \/ Ueid %25 "SA 10V %S5 Aed WHd > \ 1ov %005 : a> (Buures |
11S A UeId %07 ‘SA  €=UeId %001 "SI0V %E6 A9 SIT 12V %08 13a Jo} Apeay ul63 v %ig)
03y RY %0E o suikd n (soluoIAy | 3o0ig ¢/l didT
55 a lind *Ano8s [2AST-HINN)
1IS A3d 1IS ¢ did1 \7 ("13s9) ueld %001~ "SA 1OV %S ‘411
(vZ>iooig)
il mn leniul G/v did
=[q a ue|d 0} snie)s sajoua( Jojo)
>m‘ LIS (z yseljal pooL) (gz %o019) %S %S [O0S/13d a)9|dwo) 9% sdjous( [9Aa7 |14
0,
(rfeniu) alepdn ,“q\z o\oﬁ =Tl
ALl o %02 7%0€ LIS A3 | LS
A eNg) 2/9 dIYT Gy dId %or | %se | A3q
%52 %Sl | O3 oseorel
(Aungedeo PIeOg-}}O | pieOg-uUQ 199]} Iy Yyoes 03y \ 4l
mc_Emc._MB_m_n_w " uonedo|y eseyd juaiing 10} OSEUd MS 1

€ %0019 8 diYT sniels dn-pjing aiemjjos G¢4 1402 ‘92120 4o SY

suoslad ubieio4 0] 8|qeses|ay — UOJJeWIOjuU| pajjouo) Hodx3-uoN uopewloju] welibold Ge4
dOW ¥ON PuUE ‘GO ¥NQA ‘a0d SNV ‘ANd NV ‘AN ¥NL ‘AOW AN ‘GO V1l ‘O ¥89 VSN OL 13d // ATNO 3SN TVIOI440 ¥Oo4d

AINO S[1//0N04



61-V

A'INO S11//0N04d

939[dwio)) JUIIIIJ PUE A[NPIYIS IEAMIJOS V] I0[g :8T 2In31q

Z JOIN ¥ON Pue ‘OIN ¥MNA ‘0d SNV ‘dNd NVO ‘ANIN ¥NL ‘O N ‘GO VLI ‘AOIN ¥99 ‘VSN OL 13 // ATNO 3SN TVIJI440 ¥Oo4d
: i -
vaE:wmﬁ_%:m | %00 | E=—=—==uonepllen (1038INWIIS UOISSIA
SS2100. [
1SIPIO2YD ¥YdMS PoIBWINST ..\ “ %001 m\t}&:va uoneibeiul S ind) Ms Buurest
HomSI pie (uoneosyias Ajunosaes | |
Bunsa} uonelbayul Jaiiddns sepnjou , . L d | aoue1dano
aseoloy leuyy Buniemy) %66 | L-|nr—— #>oowm§wwh funoes mocmmwww<
19914 10} paziioud saxl YVdS | I | : : / lled
pue Buiobuo siuoneinjew ‘eyp|dwod o -Ke
51 BUIPOO [EUIBLIO BIEMOS S %001 Li-ABIN ﬂ ‘._.uw_w ¢/l did1 SINO
spasu (Ly) buiuresy %001 | A9Q MS Z/1 di¥dT SO SINO
10 Apeay pue 4] | 198w 0} palinbali I L
aie 05zaqa-isod sejepdn 09|, , _.x,oo_‘ OLV 01 ¢/L diFdT LRI NH/SITY
_ | %00} B=—=—==3"2d MS ¢/} dIdTNHd
saninoe uedal | Loz o ped I I J
[—
se pasinas buiaq jo sse00.d 8y} Ul I %001 .>on_ MS 2/ dId1SI'Y INHd ® SITV
ale | Lz puokeq seinpeyos :8JoN | MS P1eog-3JO
(suonoe m._.:wo_o UO 32Ud1IN2U0D Buipuad) %S56xxx L LINP =T mo1oy suleseg ‘Awﬁmvgz 199]4) ssaulpeay ases|ay uojonpoid
| | 11 - sajepdn
uoissaibaa g 3sajal ul uoisindoad B dd| sonssi _mo:_haﬁﬁ 1 (INH4/SA/SIN) UOEINIE BIDIYBA Iy 10014,
%001 :“-nou_ 0S2Ad | dIy7) ssauipesy ases|ay uoponpold
I 16001 =S 062¢Ad | didT40isjuiodisal 41l
I %00] ESEruEwog uolelbeju] wejsAg [ewlo }sa1/uoneibajuj
_ -
062Aada | diyT 10} paso|d mm/Tw foud |y XIEVEsTL(SA ‘INHd ‘SIN) Uoneinjey AY
) | %00} =5 Juswdojaraq swild WHdJ 8 SN
founoss 10 “viomes 4001 A0 MS Jeniddng Sy
J1IN29g ‘| ‘fIomay I % :
69) saljIAoe 13Yy}0 R ﬂo -
| %001 |A8Q MH Jolddng SN
ssaiboudjusning I . 3 b 1S9} Jlun/9po9H
. \coo_“wEoEwh_: 94 SN 9 sjuswalinbay
ueid (8191dwo))
Jeoq-u
puaba 144 5@88%%&5 - MS pieoq-tuo
_ - - - N - (Alusuon) 110z ‘9z 1290320 0 SY
9102 G102 14114 €10¢ rA% 114 | Loe (1] X114

9)9|dwio) )

AINO S[1//0N04

Uad1ad B 9|npayds MS SV (VI Aig) Z/L dIYT



0c-v

AINO SN //0N10Ad

9)9[dwio)) JuUIIIJ PUE A[NPIYIS d18MYOS T N0[d :6] 213

€ dOIN ¥ON Pue ‘dOI YNA ‘a0d SNV ‘aNd NVO ‘aNIN ¥NL ‘O @IN ‘O V1I‘AON ¥99 ‘vSN OL 13 // ATTNO 3SN TVIOI440 ¥O4

sainoe

uejdal LLOg

Jo ped se pasinai
bureq jo sseooud ayj
ur eJe | Loz puokeq
S9|Npayas 8JoN

a|npayos

leuiblo uo paseqojewnsy,.,,
BUBIO 1IX8 YHdMS UO paseq .
3JIomal pue Bulsa

uoesbajul sanddns sapnpuj ,
oasesoy 199|4

Joy paziiold saxly ¥ydS pue
Buiobuo siuoneiniew ‘eajdwod
s| Buipoo [euiblio a1emyos SA

ue|d %¢€6°SA%Z8

_
_
_

b
_

L L-AON

L 1-AON m

b _‘-aoO_ _H_
—

‘co:mv__m>

(ISH) uonesbaju] S

(103eINWIIS UOISSIN
lInd) MS Buitutes |

%001  Ligunr
%001 L.__:.
uejd %66 "SA %98  L1-AON __
%001 LUARPIN
%001 Ll-unp

%0Gx+ LI-AON
I

(sunnz pakejap Jeys 411 91) ueld %00Lxxx “SA %SZ | L-AON

1 1
ueid %001 "SA %66 LI-Bny| =

aoueydasoy
wocmaooo,q 1n09)/Buiisa | Ajunoag /Kraniaq
\._.,w_w € dId1 SINO
\oa MS € dIdT SO SO
OLlV 01 18I € dIdTINH/SITY
AoQ € di¥T INHA
hoQ € dIyT STV WHd % SIV
: MS pleoq-H40O

(052ad € dIyT) sseulpeay esesjey UoKONPOId
062AAd € dId71404 sjuiod i1s81 411

mo:EmoE_ wa)sAg |ewlo }sa] /uonesbaju|

1 1 L
umopuing ¥vds L L-Bnyj | XIAVdS _ (SA ‘NHd “SIN) uoneaniep AY
(030 ‘Bunsa A
Ayunoss ‘1 Yiomey %001 === uswdojarag awid NHd ® S
‘69) saniAnoe JI9YI0 I— _ |
—_— ueld %001 "SA %66 L1-Bny A9 MS J4a1iddng SN
ssalboud juauny - ad
9 AD Jayddn
welg %001{A8Q MH J8!1ddng SN 1S9} HUN/2POD
%001 §yuswalnbay S  sjuswalinbay
puaben “AON) 05 -
| - — m: , z,v 0 Nn_,o m,n__w__._ | | MS pieoqg-up
9102 SL0z 147114 €102 z1o0z I L0z 010z (Alyauol) 1102 ‘92 4300300 JO SY

AINO S[1//0N04



1V

A'INO S11//0N04d

AINO S[1//0N04

9)9[duro)) JUIIIIJ pue ANPIAYDIS dIBMIJOS VT YOOI :0T 2InSL
14 GOIN YON Pue ‘0N YNQA ‘a0d SNV ‘aNd NVO ‘aNIN ¥N.L ‘GO aIN ‘AOIN VLI ‘O ¥99 ‘SN OL 13d // ATNO 3SN VIOI440 ¥O4d
B sannoe | i
uejdai L Loz I =
Jo ped se pasinai Z1-99a |1 uolnepliea (Joje|NWIS UOISSIA
buiaq jo sseooud ay; | - ; U
ur ase | L0z puokeq ZI-AON | ] | (ISH) uoneibajul \S 1Ind) Ms Bururea
S9|Npayos :9j0N I I
I i aouejdaosoy
Zine | aoue}deooy 1n09/bulise] Ajunoag  [AiaAleQ
}Jomal pue Bupsay . ¥
uonesBeyuy soyddns sepniou; . | UYBId %0€ 'SA %22 | ZL-Aein _H_m 18IS WUl G/t AI¥1 SINO
[ B | | -
Joj pazpiond wowmeﬁMMQWLM ueld %98 "SA %.8 | Z4-q°d _ S NSQ MS UL S/Y dId T SNO so
BL0BuO s uoljeInlew 9RIAWo0 |yeyd o0 SA %0 Z}-BNY | L OLV 0} 1’81 I G/ I INH/SITY
s| Buipod [euiblIO 8JEMYOS SA | I | | '
| I ueld %001 "SA %001 :-m_i — Juswdojaaaq Hu| G/ dIYT NHA
(010 ‘Bunsa) %001 EJ::. ; ! ASQ WUl G/p dIYT SITY INHd ® SITV
Aunoag ‘g ‘“ylomay B
-6a) somAnoe Joyp0 ——— “ . MS pieoqg-j0
ssaiboud uaungy — | .
I
e b _ (0SzQa nui S/y
-Bn i
puabaT ¢l _ v [ dIY7) Ssauipeay ases|oy uononpold
Z1-bny I 0G2Aqd Ul G/ dId140) spulod 1sal 411
. ' [ | . -
uejd %/9 "SA %GE Zl-unp [ _ = Jwifuewoq uonjesbaju| waisAg [ewlo4 3sajuoneibalu|
1 L
Nr-\_nms_ _ Xravds I (SA ‘IHd ‘SIN) uoneiniey AV
ueid %001 SA %66 LL-das “ _ i Juswdojeraq awid INH B SIN
_ L
ueld %€6 "SA %Z6 Zi-unp || : I Ae@ MS Jeliddng SN
| 10/ U] B |Ae Joiddn
: IO Ul OIS / d MH Jaljaang SN 159} HUN/2POD
%001 Sluswaiinbay SN  sjuswalinbay
-6 -
¢4 :<v%mmon_ 14 a_m_ _ WS PIeoG-Uo
T T T — T T T T =
910z 5102 L0z €102 Z102 I 10z 0102 (Alyyuol) 1102 ‘9z 1290300 0 SY

|
9)9|dwo) Ju3diad B 9|npaydg asemyos (vz Yig) 1eniu] 5/ did



v

A'INO S1// 0104

9)9[dwio)) JuUIIIdJ pUE A[NPIYIS d1BMIYOS g7 N0[d :1T 21n3I

g dOIN ¥ON Pue ‘GOIN YNA ‘a0d SNV ‘aNd NVO ‘NN ¥NL ‘AOIN aN ‘O V.11 ‘A0 ¥d9 ‘YSN OL 13¥ // ATNO 3SN TVIDI440 o4
(032 ‘Bunysal -
€i-o9a I Ajnoeg ‘|q ‘YJomay uolieplieA
S — B (103e|NUNIS UOISSIN
€1-AON ] (ISH) uoneibaju] p\S 1IN4) MsS Buureay
seninoe ssalfoid Juosin)  e— i
uejdas | LOg jo Jed se pasined souejdessy
buiaq jo ssao0.d ayj ul aie } ueld P
L0 puokeq SeInpeLoS 10N €l n_:< R ‘mocﬂamoo/\ Mno9/bunsa] Ajinoeg /K1anog
El-Ine : pusba 1'81S @1epdn /¥ dI¥1 SO
1 -
ue|d %0 "SA %8 m__‘-::_, [ _ =\ 1 A2 MS d1epdn G/ dI¥1 SO SINO
¢1-bny | : | " D1V 0} 191 9epdn S/¥ diY1 WH/SITY
ueld 9%/G "'SA %GG  Z1-09 | _ : _ ‘>®n_ ajepdn G/ i1 NHd
somal pue Buiisa) ueid %4001 "SA%€E6 LL-Unp | AaQ 91epdn S/ dIYT SITVY NHd ® SITV
uonelbajui sa1iddns sepnouj , | n
asea|ay 109]4 Jeoq-
Joj pazpuoud saxy ¥y dS pue ! - MS PI1EOGH0
Buiobuo siuoneiniew ‘aya|dwoo |
s1 Buipoo [euiBblLIO 81eMOS SA | -(e1epdn
€130 | _ ! I S/t dIY) Sseulpeay ases|ay UoloNpold
€100 | _ ] I 062Aa @¥epdn G/t did140) sjulod 191 41|
cbBny | [ rgduwoh uonelboju| we)sAg |ewloq  3s9]/uoijeibaju)
gp-unr | X VS (SA “NHd ‘SI) UOHEINEN AY
uejd 2,Z9 "SA %9g| gl-uer — Juswdojanaq awlid NHJ 8 SN

1
uejd 9,02 'SA %0, Sl-Bny]|

A8 MS Joliddng SN

YIOM Ul DU

Ao MH Jelddng SN
SjuUswWalinbay SN

}s9) Jun/a3poH
9 sjuawalinbay

MS PIEoG-UD

(Alyuol) 110Z ‘92 1290320 jJO SY

- Woney ge I .
(G1-go4) esesjey 4 °
19914 dz g -Bny) 052AA ¥ 1Y
o <@ I
910¢ glL0¢C vioc €10¢ cLoc [ LLoc oLoc
1

AINO S[1//0N04



eV

AINO SN //0N10Ad

9)91dur0)) JUIIIIJ puB ANPAYIS d18MIJOS I€ YIO[g :7T 2In31

9 AOI ¥ON Pue ‘OIN YN ‘a0d SNV ‘aNd NV ‘NN ¥NL ‘GO AN ‘dOIN VLI ‘O ¥d9 ‘YSN OL 13d // ATINO 3SN 1vIJI440 ¥o4
L L |
(-030 ‘Bunsa)
- Aanoag ‘| “Iomay A
v_ I-kewn O 60) somanoe soupo | | | [MOHEPIEA (103eInwiIg uoISSIN
plady = — | | [1SH) uoneiBelu| ps lInd) Ms Butures)
! ssalboud juaiing |
senInoe
uerda | 10 -ie o ‘wocw daooy 109 /bunsa | Ajunos souejdaody
Jo ped se pasines  PV-1BIN 71 puaba | SOUBIIBOOY A0 /DUNSS L AINOSS /Kiannjag
bureq jo sseo04d 8y eL-bny LRIS 2/9 dId1 SINO
ur ase | L0z puohaq | I B
S8Inpayos :8joN gl-unp [ _ 1] 1 A9 MS L/9 dId1 SINO SINO
€L-AON | | | “ OLV O} 181 2/9 dIFdTINH/SITV
yiomal pue Bunse) €1-9°4 _H__H_ | A9( L/9 dIFdT NHJ
uonesbajul sonddns sapnjouy , I I
osesjoy 1094 A4 50 L1 — A9(Q L/9 dIFTSINY INHd ? SITV
10} pazpiioud saxy Yy ds pue I I
Bulobuo s|uonelniew ‘e|dwoo | | MS p1eoqg-30
s| Buipoo [euiblio a1emjos SA I
vi-uer “ Nomwon_ 1/ 9 dI¥7) ssauipeay ases|ay uoonpold
ylL-uep | 062AA /9 did1404 sjuiod 3s9] 411
€1-AON | 7 ) uewoq | uonelbalu| WalsAg [ewio }sa]/uoneibaju|
— -
_ _ XPEyds _ I {(SA ‘NHd ‘SI) uoieiniey AY
ueid %0% "SA %0 €LINC | _ _ I |__ juswdojara awld SN
ol B
ueld %89 'SA%.9 Zl-dag | " A9Qd MS Jaliddns SN
— I MJOM Ul OISl (A8 MH Jonddng SN
, : 1S9} Jun/apo)
_ﬂ_m_n_ %16 'SA %06 ZL-d9d | m sjuswalinbay [euld dig SN 9 sjuswalinbay
(v1-uer) 05200 9 dId I I MS plieoq-up
4 I
T T T T T T T T — T T T T
910z 5102 10z €102 zLoz I 102 010z (Alysuon) L10Z ‘92 1900300 JO SV

AINO S[1//0N04




vV

AINO SN //0N10Ad

919[dwo)) JUIIIDJ PUR IMNPIYIS AILMIJOS J€ YOOI :€T 231
A QO ¥ON Pue ‘GO YNQ ‘a0d SNV ‘aNa NvO ‘aNIN ¥NL ‘O TN ‘GO VLI ‘O ¥99 ‘VSN OL 13d // ATNO 3SN TVIOI440 ¥od
7 saioe
-AO uejdl | 10z uonepie
_mv J E= Jo ped se pasirel UOHEPIEA (103e|NWIS UOISSIN
Sl-bny | buieq jo sseooid oy (ISH) uoneiBajul s In4) Ms Buiureay
_ ur aJe | Log puofsaq -
9l-1eiN SOINPIYOS 810N | aoueydaosoy
| L _ 90ue)de00Y 1n0D/Buse ] Alunosg /Kianijeq
6 ylomal pue Buiysal r
Gi- _:< ,|_I_ uonesBaju senddns sapnjou , L13BIS 8 did1 SINO
. oses|ay 109|4 N
I Gi-dv | _ Joy paziuiold sexi) Yyds pue \ed MS 8 did1 SWO SINO
- Buiobuo siuoneinjew ‘ey0|dwoo L
17 %l LLT M _ 51 BUIPOD [2UIBLIO S1BMYOS SN\ mu._.< 01 1%®1 8 dIdTINH/SITTVY
pl-deg ) — I Aed 8 dIdTINHd
¢1-00d |mmmm zz_sm%.".._w ”ﬂmww AeQ 8 dI¥1 SIY INHd 8 SITV
6'9) sopinpoe o0 ———1 |
‘ MS PIE0G-1O
$594604d JUBLINYD e
§1-29a | _ ueld [ (052aQ 8 dIy) SsuIpesy SES[eY UOONPOId
_ |
§1-02@ | _ _ pusban 052ad 8 diy7404 spulod 188 411
GL-unp | [y urewoq 1 uolneibeju| WweisAs |ewlo }so ] /uoneibayu|
m.TE:. _ X VS ] : 1(SA ‘NHd 'SIN) uoneinje AY
_ |
y1-22Q : : — _ Juswdojanaq awilid INHd 8 SIN
ueld 9,0 'SA ¢ . i
1€ %0 "SA %0 ueld %89 ‘SA %89 ZJ-90 | . «A2a MS Jeyddns S
— -
I MIoMm ul OB\ ‘>mn_ MH Jo11ddng SN 158} IUN/POD
ueid %G8 'SA %G58 Z1-190 | I Juswainbay [BUII NG SN ' Sluswanbay
I I
| I MS pieoq-uQ
I
T T T I g
9102 5102 102 €102 z10z I 102 0102 (Alysuol) 1102 ‘9Z 4990320 jo sy

AINO S[1//0N04



A"INO S1//0N104
STV
umopuing YVdS VT ¥20Id S€-A :$T 2Ins1g

171 SOUDS e glsaueg
Z1S0U0S e NOOM Ul SYY IS MON [ENJOY =t
(L/Z1) UBld BINSO[D) cmtmm (£2/1 1) Yo8M Ul SHYdS MBN 4O # pejosfoid
(€2/1 1) ue|q uonajdwo uonejusWa|d L | e HNONOD AdIYIA ONIANT
NOILVOIAIH I 3SVI134 ONIANIJ mem
NOILY LNINT 1IN m— HNONOD SISATYNY ONIANId
SISATYNY s NOILYDISILNIQ|
490 A0 AN AP O 1P 6 4R PV VAR P 0 26 R w AR 6 A W AP W
I I P g g g T g g Vg G g g g g g D g 0 P P P v
AT NN A A A A A A A A A A A A A A T AT AR T AT AT AT TR QYN Y Y Y

N 11111

I

ooooooim 0

__777 7 Il | 7 | 7 §
00¢
i 4l o —

it
:—— 00€

&éﬁ.i..ﬁ.&.&ﬂﬁmA SRR

L)
K,
<

{
ﬁ (0[0]4
; 00S
z1oz/gTiz  ZLOZ/LLL
Mels Z IS 9zovi4 ¥VdS
009

LLOZ/LEL

) e~ 110Z 1990390 9Z JO SV
LN SYVdS
ue ‘z ‘| A3S (lemu] G/ diy) vz ¥o0Ig

suosiod uBlelo4 0] a|gqesesjey — UONBWIOU| pajjoLiuoy) 1odxg UoN
uopew.oyu| weiboid Gg-4

AINO S[1//0N04



A'INO S1// 0104
9C-v

smye)S JYIPA TAOLS :ST 2In3ig

4 uone0dioD UILepy PN LLOZ ©
abed 1909 8y} UO SUOIOMISAI BY} 0} }03[NS S| UIBIBY PAUILIUOD UOIJELWIIOU| Y} JO BINSOJISIP 10 BSM)

Gi-uer ypl-uer gl-uer gj-uer |j-uer Ql-uer 60-uer go-uer LQ-uer 9Q-uer GQ-uer {o-uer

000‘0¢
lee'ze  [L1oz/EL/9
lee'ze  [L10z/LLiL
oge'ze  [L102/8/8
gze'ze  |L1L0z/eLlB ‘
€5e'z€  [110Z/0L/0L 005 0€
KioysiH Jybom 30
000°LE
00S°LE s
sql £6€°2E >
'$103 +uBom 30 <
~—+
Ll sql2262€ =3aM 000°Z€ _.w_._
JLN ue|d 35
sq| mmL_l 2
T 005°ZE g
HY\ 31N _
/ 11L0C/0L/0L
/ SPZ YSM 000°€E
sqI6LL2E =AM
(sseD 1snuyL g sdj 2 ‘MOATIA Jou))
JLIN 9977 005'c€
PH3 HE]
_\W Herdred s ¥ao

oy snjejs JyBIaM TAOLS

suosied ubiaio4 0} 9|geseajey — UOHeWIoU| PaJj04U0D HodXT UON

uopewloju| weibold gg-4

AINO S[1//0N04



A"INO S1//0N104
LTV
A10)STH DD 12A0H TAOLS :9T 2In31q

uonesodio) Uep PeSYNO0T LLOZ @
abed 19A09 8y} UO SUOIIOLIISAI By} 0} }93[gNS S1 UIBISY PAUIBJUOD UOIBWIOUI By} JO SINSOJISIP 1O BSM

8 S £ 2% 328 92 5% 38 QEst 2 et iR QEst s
SRS G S G G S SR S SR S S S S S S S AR T TS
1snayy 23ds 323\ 01 A3j1qY UIDIUIDIA O} oer

- 0cey

Ovp S4 Jo 3y uibway ol 9) abbub 0L paaN vens

(0437

(03574

~—[Lioz/oL/ol 09EY
—— SPCHSM OLEY

\\ 0'8ev
06EY

Jsniyy sads ureurew oy ajqeun Wil SIy} JO PIEMIOJ ©9 JOAOH je — JwiT anbio] 47 00bY

<
Ll
<
<
(s4) D3 49n0H

» > > o ]
v g

Ij‘ o e Al e o
= = — — r}ﬂ?- 0Tvy

oevy

ovvy

(urSS'T-) YS TVLOL
IM Ul papnjou S103 oSty

09vy

0LvY

(021474

o6vy

00sv

\.../r (SvZdSM) LLOZ ‘01 4290300
-4

A10]1SIH 99 18A0H TAOLS

suoslad UBeio4 0} a|gesesjey — Uolewloju] pajjouo) Hodx3 UoN

uonewloyu| weiboid Ge-4

AINO S[1//0N04



A'INO S1// 0104
8V

SME)S JYSAL TOLD LT N3y

uopesodioD Ulely PesLNo0T LLOZ @
abed 19A0) 3y} Uo suolndLysal 3y} 0} }93lgns S| UIRJaY Paulejuod UOleW.IoUl 3Y} JO 3INSOJISIP IO 3s()

Gl-uer ypj-uer gj-uer gj-uer |jj-uer (Qj-uer go-uer go-uer JQ-uer 9Q-uer gGo-uer pQ-uer

- 00592
LEL'62  [1LL0Z/EL/9
geL'6e  [LL0Z/LLIL
6EL'6C  |1102/8/8
lizL'6z  [LL0Z/2L/6 00022
0zL'62  [110Z/01/0L
AoysiH b 3O
00522
00082 s
D
3
sq10z1°62 EA
|| sarsve'sz = am :$103 +Jub1oM 30 00582 I
(ssessy L1 100) .m
\ Xe|N ZN =
/ E
31N
x/ 005°62
LLOZ/0L/0L
sq| 1262 = M SPZHSM
L] 31N ueld 000‘0€
pu3g HE]
WdL ueld-ay )sdiq Jas
A A A A

xn/ snjels ybiap 101D

suosiad UBIeI0 O} 9|ESEDRY — UONBWIOU| Pa||0Jju0) 1odx] UON

uonewloju| weibold Gg-4

AINO S[1//0N04



AINO SN // 0N04A
6TV
SME)S JYSA\ AD 87 N3

v uopelodiod UmeN PeaYNo0T L10Z ®
abed 19A09 8y} UO SUORDLIISAI BY} 0} }03[gNS SI UIBIBY PAUIBIUOD UOIBWIOU| By} JO BINSOJISIP IO BSM)

gj-uer gj-uer yl-uer g¢i-uer gi-uer |Lj-uer Qj-uer eo-uer go-uer /JQ-uer 9Q-uer gQ-uer

, L 00S°LE
GL9'%E L10Z/EL/9
G29'%¢ LLOZ/LLIL
229'r¢ 1102/8/8 ‘
G657 1102/2L16 000zE
98G'7E 1102/0L/0L
AoysiH B M 3D
005°2ZE
000°cE
oos‘ce =
sq] 985‘vE Q
'$103 + bBiem 30 =
/ 000vE J
sq| 898‘¥¢ = AM =4
31N ueld sq1 9z =
.\ | 00S'vE T
' 31N
000'GE
..4/ 1102/0L/01
<J Sdl 0L€'sE =3aM SYZHYSM 00S°GE
(ssossy LI J1en)
MOA10
000°9¢
pu3z HE|
M_. uejd-oy isald ¥ao
A A A 005G

\.../ snjel}s 1ybiapa AD

suosiod ubleio 0} 9|gesesjey — Uoljewloju| Pa|(0uoD Jodxg UON

uopewloju] weiboid Ge-4

AINO S[1//0N04



A'INO S11//0N04d

0V
anss| [euLdy I, Aejdsiq 3dy20) dtweioue :6g 2N
: (S Ld Wous aDd S1LI0S] 0} Uelct ON - nmac_e_mt "1 (m14) uokiensu
TR CU SRR N IR R e ..EDJHW.%H_:D_mmmLCu*mmh.umw_ me.._mr_._l EWFBE;OLH_LW_ ....... T

| winuaid pue EE“_ uone|nsu| :
S 9210 Jol way - 1ng Bulood :
Em_nEonﬁE Bd3 N ‘pue jeg feids :

.\,” : : : :
uonntos 9191dwoD sisipuy : (w14 sbbueyny  J§2LleWlByL
En_ﬂm|_m-|_

Hm_nEDUM_E g40  IEaUL N3 aPd. sishieuy WnUaleple 30 G
lewisyi N3 god :

1K}

dy | e LER uer 29Q: AON 190 dag bny TiTaE unp |1 Aep

Mo| 4 HED mc__ocu”ugewmmmmac_Emmumﬁ o e e e s

ﬂ:._a Buljoon’ E:cm_n_ MBN mmcmcu SOUUQ - :
1859y Duu asney cm_i Rep\ pue E,,du_

m_mm_ je Ummmcm uonnjog sisdwon Um.m.uaEn_ .
- ._.OI AV1dSIQ Ul sinsey “mmEm}O jm asd -

nm}_cmmm 10N S11nq ‘JuswisAcidul| Ul paynsey _“
............................ “ww._..“:.m_._m_._..__.Uﬂ.m.:_.myu::m.:.:.:::::.:::::::.:m:Um_u,_ﬁumamcmE:::
mmmcmcu _.E._cm_n_ pue ol iy Buljoo) . hmﬂa_u_ siN3aod nc:GL{mE“mLmaEm._.“cm_nEi
: paiioadg sejopN

(mo)4 pue dwa | Jiy peyoadxg Buipiroid
1ON Emgmmw Buijoon) se|dwon sisAjeuy [ewlisy |

suondy : ; _ . S89nssj

siN3 mun_ “mmLEEmaEmCEDE ny mc;cau SINLd

_________ U—:wECO._;:m_mE._wr_._.DMDOn_

AINO S[1//0N04



Ie-v

AINO SN //0N10Ad

sapeaddn g1y pauue|d jjeadary :(¢ 2a1n31|

TTOZ 412qwada( Joj pauue|d Ajaualind €°0°T SITV 01 apesddn

walsAs
SunesadQ ulwpy e
pap|al /Yyl aq 01 dds
Sunnp painiew aq |[Im pue
TSINIAD Sude|das uojin|os

2/BM1JOS Mal e Sl ZSININD
" _/

‘ 2

10T 410 yv
D/V 92ud)dS 1y3I|4

TTOC Y10 wh
:D/V SwaisAs uoissIN

0€0C 0TI
eoTdSny

191ud) Suluies)
ul|33 pue saMs 1S9
suoddns pue A}|euOIIOUNY e
«LSWIND,, pa3ueyus
saldde §|7v 40 9sea|aJ siyL

. A

4 R
TT0Z ANt G-dd
TT0C AN £-dV
TT0CABIN 9-4V
TI0CABN €40 —
TI0CUer  p-4v
0T0Z%2d  €-4V
oTozunr  p-49

L)
14241y SwalsAS uoISSIN

V-N14 0°T X149
coTdSsny

sases|ay S|V

AINO S[1//0N04

1JeIDI1Y D0UdIDS
1y3I|4 404 pasn walsAg
Sunesadp ulwpy ey

SIV [eul8lio 3y sI TSINIAD

-~ A

4 ™
1104y Z-4D
0TOZAON  T-4D
oTozAeN  z-dv
O0TOC AN T-4V
0T0C 924  €-4d
0T0C 924  €-4d
6007%2d  7-49
600CAON  T-49

1JBJ2UIY 9IUSIDS

314 1019
ST0YSINY




A'INO S1// 0104
[4%4

sanss| SI'TV :1€ d1n31y

s9|14 |euols|odpald Areutwijaid — ONO4 Lo-abed 110zt L1}

ejeq Xuje| 4ooRInd Jdsr

Buiuiel] pue }sd] 10} Jelduly Buisea|ay 03 Aay sI S|V

‘a|npowy/uolnesijdde SYOvyd
9y} ul sbnq pue saloualoljaul ayj o} anp ejep asueuadjuliew buissaosolid sabuajjeyny .

"ejep paulejuie|y sy 10} (IN9D) Juswabeuep uoijeinbiyuos aya|dwod jo ajqedes JoN .
Jabuo| A|qelapisuod aye} ||IM YdIyM Ja1igap UOISSIW 8y} WO} OBPIA 10 olpne

SpN|dUl JOU SB0P Jey} pue ‘sejnulw Og~ soxe} dINd 8yl wouj ejep N\Hd joles g9 | —
9AISS99X] (YD) aoeidasay ejeq punols) ayj uo awl} buissaosoud waishAs SNO -
"S|9A9|-//-G/-€ 10} Buiuieu) yoeu} 0} dn-}a@s Jou sISINL -
Buissasoud jou pue dn-Buibuey speojumop ui Buijjnsal ‘m/s pue sa|9A9 Jamod .

ss8920.d 0] SINOY Z~ 9)e} Ajjualind pue aAIsuajul Joge| ale (| Yoly) SPUNOIBNION\ —
‘Ajanjewwl wajsAs 03 anp spunoJeytom ajdiyjnw sey NHd -

P19 9y} ul uonelado 10} JUBWUOIIAUD UOIJRICIA-UOU ‘D3lj-}Shp ‘pauoi}ipuod

die ue aiinbal s19AI9s JO syoea g -- (L Buunp pajsa) jou) Ayjiqelojdap Iy -

L L 09 8} UO 9-4V S! uonisues} Jafisil4 —

Xiuajule|\ Jo syoadse ybuAdoo 0y anp juaiayip Aj@1e|dwood ale suaalos Z-SNIND  —

Z-SININD UHM pesesja
s1£°0"} SITV IBuN pasn Buiaq si pue gg-4 poddns 0} a|qeyns jou (S109) L1-SWIND

S3ANSSI SIILSIDO0T ANV (SITV) NILSAS
NOILVINYOANI SOILSIDOT JINONOLNY

AINO S[1//0N04



A'INO S1// 0104
€ev

AMPAYdS SI'TV 7€ N3y

€ -118l0LYyd

saseajay 9/21YaA 1Y YiM paubljy yuswdojarag S|1v

e (3€>10018)
| 0°€ "124 SNV
ovY s IR | g £pojg |euld
| - sV _
€ %20]9 2013)
EX
JLvY (1£>10019)
[ 93s [ 131 | doppnsqg | 21epdn 0°C "[2Y SNV
£}20]g |en1u]
: (gz>0019)
Isns
- ] 0°Z'1PY SNV
29 juswdo[ana 14019y S/v Iy
. €T - SV 235 431 __ 2raq |
20
Pl e TR ] (L4¥ V2 OpoIg)
a1epdn
D1V Y - A €0°T 124 SNV
[ 235 [1®1] awdojansg | s/v diy1
[ "1sng —
L8] dvs/ma | (arolg)
A A [ €0°'T 194 SNV
59 - SV v |1 %s | [ 131 ] nea £dIy1
-{ 100192013 ! I
[ Ma/1 |
I (L34 S70-VI 20Ig)
AUV s Tim] M 0T 1PY SITY
1% 35| ¢/Tdin
ovY'T — SNV |
$'08 T°020/9 2013 4€ [ e ] mN_ [ vz | at| [vi] [so] 1591 314
8 dIy1 Ld1¥ 9dIy sdl | vaw [ eamn | @1 [11] suoneindyuod
_ asea|ay 199|4
B LU U IJLU U 7 LU U U U DL
11024990190 92 JO SY
““I!W
\m‘ ‘ -/.A .

uojjewoju] pajjos3uo) Jodx3y uoN — uonewaoju] weiboid Ge-4

AINO S[1//0N04



